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Deploying new nuclear technologies

HE 2002 ANS Winter Mesetingin

| Washington, D.C., was held only

weeks following the decisive No-

vember mid-term elections, and already

there was a buzz about how the new tilt in

power would affect several issues relevant
to the nuclear industry.

“Congress will once again try to produce
an energy bill,” noted the meeting’' sgenera
chair, David Christian, Dominion Energy’s
senior vice president of nuclear operations
and chief nuclear officer, during the ANS
Plenary Session on November 18. “Appro-
priations for research projects and the na-
tional labswill be debated. Homeland secu-
rity will likely dominate the landscape. We
still need to get renewal of Price-Anderson
legidation. And, yes, there’ stheissue of get-
ting the funding to ensurethe progressis sus-
tained and accelerated for the Y uccaMoun-
tain project.”

Congressisnot usually in session during
the ANS Winter Meetings in Washington,
D.C.—which are traditionally held there
during even-numbered years—but was so
during this meeting, which took place No-
vember 17-21. Taking advantage of the op-
portunity, attendees were invited by ANS
President Harold Ray to coordinate with
ANS visitsto members of Congress during
the week to impress upon them the impor-
tance of the issues Christian listed.

The more than 1200 meeting registrants,
however, did not have to step outside the
hotel to hear the government’ s perspective
on the key nuclear issues. Five of the six
speakers during the opening plenary session
work or have worked for the U.S. govern-
ment. Higher-up voices from within the
U.S. Senate, the Nuclear Regulatory Com-
mission, anational laboratory, and NASA,
as well as that of a former White House
chief of staff, were all represented at the
plenary. Each in his own way cogently ad-
dressed the meeting’ stheme, “Building the
World Nuclear Community—Strategiesfor
the Deployment of New Nuclear Tech-
nologies.”

Greater weight, however, was decidedly
given to the second element of that phrase.

The interest in deploying new nuclear
technologies in the United States is the re-
sult of the “vastly improved performance”
of the current generation of nuclear power
plants over the last decade, NRC chairman
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Major themes of the plenary:

[J U.S nuclear plant safety has improved

[1 Congress recognizes nuclear’srole

[J Fixing proliferation with new fuel cycles

[1 Doing technol ogy-neutral regulation

[ End wrangling within the industry

[ A grand plan for space nuclear power

Richard Meserve mentioned at one point
during the session. Industry-average ca-
pacity factors have
increased from 65
percent to nearly 90
percent during that
time, and the annual
amount of electricity
generated by nuclear
plants grew by 40
& | percent with eight
fewer plants on line,
he said.

“Atthesametime,
we have seen safety performance improve
substantially, with the number of significant
events declining by more than an order of
magnitude, and other safety-related perfor-
mance indicators showing similar trends,”
Meserve said. “ These factors have com-
bined to reduce the production cost of nu-
clear-generated electricity to the point
whereit is, on average, less than that from
coal or natural gas.”

Among the matters emphasized through-
out the plenary session were the industry’s
opportunities in hydrogen production, the
need to put the world’s store of fissionable
materials to peaceful use, and the NRC's
development of a “technology-neutral”
model of regulation. The morning was par-
ticularly highlighted by the challenging yet
well-received words of a prominent former
governor and White House staffer on what

Meserve
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he called “the great failure” of the nuclear
industry—aswell asits new opportunity—
and by the current NASA administrator’s
outlining of the astounding possibilitiesthat
await when using nuclear technology in
space, which would help the agency “in-
spire the American people with bold and
stunning feats of exploration.”

View fromthe Hill

Throughout his career, Sen. Jeff Bingaman
(D.,N.M.) haspaid particular attention to the
nuclear industry. In February 2001, heintro-
duced abill, S. 242, that called for significant
increasesin investment by the Department of
Energy in university-based nuclear engi-
neering programs. As chairman of the Sen-
ate Committee on Energy and Natural Re-
sources, Bingaman incorporated provisions
of S. 242 into the comprehensive energy hill.
Bingaman said the provisions*“ enjoyed great
support” in the Senate and in conferences
with the House of Representatives.

“1 believe that members of the House and
Senate have begun to recognize that nuclear
technology has played arolein agreat dea
more than just the production of energy,”
Bingaman said. “It’s clear to me and to
many of my colleaguesin congress that nu-
clear technologies play important rolesin
national security. They play important roles
in such diverse areas as manufacturing,
health care, environmental restoration, and
space exploration. As such, it'simperative
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that we maintain an adequately maintained
nuclear workforce.

“1 applaud the universities and the De-
partment of Energy for the work that they
have been doing to boost enrolimentsin nu-
clear engineering programs,” Bingaman
continued. “And | understand that those en-
rollments are up over 50 percent over just a
few years ago. | expect alarge part of that
increase is due to the renewed attention
that’ sbeing paid to nuclear technologies as
away to meet our energy needs and to en-
able space exploration and to ensure our na-
tional security.”

One possibility for nuclear energy that
Bingaman foresees playing abigger rolein
coming years is in the field of hydrogen
production. The Bush administration’s
long-range plans to develop fuel cells for
powering vehicles—the Freedom CAR ini-
tiative—has driven research on developing
a hydrogen-powered fuel cell vehicle for
consumer use. Of course, Bingaman noted,
one of the difficult issuesishow to produce
the enormous volumes of hydrogen that
would be required to fuel such vehicles.
Several current processes release carbon
dioxide into the atmosphere.

“1"m encouraged to see that the Depart-
ment of Energy isinvesting in research on
emissions-free hydrogen production tech-
niques,” Bingaman said, “including nu-
clear-based water-splitting cycles. And |
encourage DOE to accelerate that research
as part of this overall vision that they have
expressed of moving us to a hydrogen-
based energy economy.”

Nonproliferation in the next era

C. Paul Robinson, director of SandiaNa-
tional Laboratories, emphasized the nuclear
security needs and nonproliferation con-
cerns that must be addressed in what he
called the second nuclear era. To underline
the dangers, Robinson brought up a recent
study that estimated the amounts of high-
enriched uranium (HEU) and plutonium
available in the world: 20 tons of civilian
HEU, 1750 tons of military HEU, 250 tons
of military plutonium, and 914 tons of civil-
ian plutonium.

“Just putting the numbers in rough form,
you resdlize this represents a potential worth,
converted into weapons, of many hundreds of
thousands of nuclear weapons,” he cautioned.

And therein, Robinson said, liesthe prob-
lem that must be solved: Either the peace-
ful use of these assetsisto be promoted and
enabled, or their existence will continue to
be worried about well into the future. “We
can use thisfuel, not only the civilian fuel
but the military fuel, for power production.
Thisisthe preferred path. Or elsewe' ve got
to worry about the continuing existence of
materials, not only tomorrow but for the
foreseeable future.”

Robinson said the problem can be solved
through new fuel cyclesthat consumethese
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materials as they supply energy. Ex-
portable, efficient burners, Robinson be-
lieves, can be designed and built with an
East and West industrial partnership, such
as those being pursued between U.S. and
Russian national |ab-
oratories and re-
search centers. Uses
of all the fuels—ura-
nium, plutonium, re-
cycled fuels—and
focusing on systems
that would provide a
significant breeding
factor, are the direc-
tions for the future,
Robinson said.

“We believethetimeisright for this new
beginning. The end of the Cold War, the
events of September 11, and Russia' s sup-
port have brought us to the threshold of a
new eraof cooperation, common front, and
what we think is the best opportunity for
shared management of past, present, and fu-
ture shared nuclear stresses.

“Itisatimefor visionary leadership, the
best technical ideas, to provide a basis for
peace with prosperity and reduce some of
the tensions that will have to grow as the
needsfor finite resources continue [to grow]
around the world.

“Finally,” Robinson concluded, “truly
the swords-to-plowshares approach is con-
sistent with the directionswewill pursuein
achieving proliferation resistance, both
through partnerships and improved trans-
parency of the technology that we' ve been
working on for the last two decades.”

Robinson

Regulating new technology

Noting that the NRC should encourage
the development and deployment of “ap-
propriate” new technology, NRC commis-
sioner Richard Meserve reviewed the regu-
latory programs in place to evaluate new
technology and said that the NRC is at-
tempting to devel op a*“technology-neutral”
model of regulation.

The NRC istrying to establish aregula-
tory approach to streamline the licensing of
new plants and to reduce uncertainty in the
licensing process, Meserve said. There are
three major elements in this approach: the
first, design certification, has already been
tested; the second, early site permits, is
about to betested; and thethird, issuance of
a combined construction permit and oper-
ating license, has yet to be exercised, he
said.

Design certification is, in essence, regu-
latory approval of a standardized design
through rulemaking. Once a design is cer-
tified, it may be referenced in an applica-
tion for a combined license, without the
need for review of any technical issues re-
solved during the certification process,
Meserve said. An early site permit com-
prises advance approval of a potential site
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for anuclear power plant, which may then
be banked for future use. Once again,
Meserve noted, issuesresolved inthe early
Site permit review are not re-reviewed in the
combined license process. Oncethelicense
isissued, the plant may be constructed and
then proceed to operation, after the NRC
findsthat the as-built plant conformsto the
license conditions, he said. “ These changes
reduce uncertainty by making regulatory
decisions as early in the process as feasi-
ble,” Meserve added.

The NRC has certified three designs:
GE'sABWR (Advanced Boiling Water Re-
actor), Combustion Engineering’s System
80+, and Westinghouse' s AP600. A fourth
design, Westinghouse's AP1000, is cur-
rently being reviewed, and the NRC is en-
gaged in precertification discussions with
vendors representing five other designs,
Meserve said. “We expect the early site per-
mit process to be tested within the next
year, when we receive three applicationsfor
such permits. Only the combined license
process will remain untested. For that, we
must await a licensee who determines that
itistimeto build anew nuclear plant.”

Thethree designsthat have been certified
and the one that is currently under review
represent relatively modest advances on the
technology of operating plants, Meserve
said. The ABWR and System 80+ arelarge
light-water reactors that retain many of the
features of the newest operating plants. It
was, therefore, possible to review these
plant designswith relatively little changein
the existing approach to reactor regulation.
The AP600 and AP1000 are both “ passive”
Pressurized Water Reactors—they use safe-
ty systems that do not rely on pumps, but
operate using either stored energy or natur-
a processes. To support certification of
these designs, Meserve said, Westinghouse
performed extensive testing to demonstrate
the performance of elements of the passive
safety systemsand to devel op datato permit
plant performance to be modeled analyti-
cally. The NRC also performed confirma-
tory testing to support development of its
own analytical codes and to examine pas-
sive system performance beyond the plant’s
design basis, Meserve said. Since these
plants are cooled and moderated by light
water, the technical issues can, for the most
part, be resolved using current regulations.

“We need to look to afuture, however, in
which other types of reactors may be
brought to usfor review,” Meserve noted.

He said that one design that may soon be
submitted for certification isthe gas-turbine
modular helium reactor, or GT-MHR. Al-
though the NRC has reviewed gas-cooled
reactor designs in the past, its regulations
deal almost exclusively with technical is-
sues arising in water-cooled reactors,
Meserve said. “This raises two potential
problems. First, the performance of the fuel
in the GT-MHR is an essential part of the
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plant’s safety case and the NRC has little
data on this type of fuel. Second, and even
more fundamental, significant modification
of our LWR-based regulatory system will
be necessary to assessthe GT-MHR design.
Thus, the NRC'’s current efforts extend to
the establishment of the technical capabili-
ty within the agency to evaluate novel re-
actor designs.”

Therevision of the NRC' s overall regu-
latory approach may provide an opportuni-
ty to make use of increasingly sophisticat-
ed methodologies for the quantitative
assessment of risk, he said.

“1dedlly, we might seek aregulatory struc-
ture that is applicable to any reactor type—
aregulatory system that is‘ technology-neu-
tral.” We are currently undertaking work in
developing such aregulatory system.

“1 do not want to minimizethe effort that
will be required to build a new risk-in-
formed, technology-neutral regulatory
structure. It will take a significant invest-
ment of both time and resources. But the
payoff, interms of a consistent approach to
the regulation of new technologies, could
be substantial, because we could avoid the
need to ‘reinvent’ our regulations every
time we look at a technology that has not
previously been considered.”

Failures and opportunities

One problem the nuclear industry often
encounters, general chair David Christian
pointed out, isthat those professionalswho
understand the technical aspects of the nu-
clear field often do not have or grasp the
political know-how to maneuver deftly on
political stages. Likewise, those who un-
derstand the politics often miss the techni-
cal side. Y et accountability in the political
ring isadirely needed skill for the nuclear
industry, stressed John Sununu, one-time
chief of staff to President George H. W.
Bush and a former three-term governor of
New Hampshire, who holds a Ph.D in en-
gineering from the Massachusetts I nstitute
of Technology.

Sununu was governor during the indus-
try’ s midnight hour—the contentious com-
missioning in the 1980s of the Seabrook
station. “1 was governor for three termsin
New Hampshire. There was only one po-
litical issue | was ever attacked on, and that
was Seabrook. And it was a very difficult
time,” Sununu remembered. “My single
biggest problem was | could not get the
professionalsin nuclear power to come up
and addressin a constructive way thetech-
nical issues that [opponents] were chal-
lenging thelicensing of that plant on. It was
then and is, in my opinion, today the great
failure.”

Andif the professionalswill not stand up
and take the risk of public accountability
and make the statements in away that are
clear and unequivocal, then those profes-
sionals have no right to criticize nontechni-
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cal policy-makers for failing to take the
same kind of risk, Sununu emphasized.

“We must understand, whether welikeit
or not, until more of us get more involved
inthepolitical process, that inthelong run,
the ultimate decision on hard issues of this
nature will be made by people who have no
instinctive feeling about the difference be-
tween a part per million and a part per bil-
lion. And, therefore, we must frame it in
ways that they can understand the advan-
tages, the ramifications, the implications,
and the potential consequences.”

If there is a problem with the implemen-
tation of nuclear
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in educating ourselvesin how to speak to the
public and then take advantage of speaking
to the public to educate them, it will create
a groundswell of support for the kind of
policiesthat can make the difference.”

Last, Sununu emphasized that it isim-
portant for the nuclear energy industry to
stop itsinfighting.

“1 have been trying to talk to people on
the technical side, with whom | have ahis-
toric relationship in the area of nuclear
power. And they are still tugging and
wrestling, whether it is for funding or for
ideas, about the conceptsthat they hopewill

power in the United
States, in Europe, or
anywhereelseinthe
world, it is the in-
dustry’s fault be-
cause it failed to
communicate what
it knows in a way
that makes those
who make policy
comfortable enough
to move things for-
ward, Sununu said.

“If we have four camps and
everyone is sniping at each
other, it is easy for the
opposition to point out that
every idea is opposed by 75
percent of the professionals.”

“And it will not
change. It will not change—underline all
those words—until we accept the discom-
fort of public participation in the debate.”

Sununu believes, however, that thereisa
new opportunity for the industry to begin
again and renew itspolitical responsibility.
“There’'s an odd opportunity. Because the
industry lost so badly—and it did lose bad-
ly...thatinasensethe publicisnow ready.
It has not been biased by the hammering of
the opponents and the Luddites. It has not
been scared to death by theissues of nuclear
power and the trauma of a nuclear explo-
sion or the myth of anuclear explosion oc-
curring at a power plant.

“There is a clean sheet of paper that we
can write on, if we write on it intelligently
and wewriteonit patiently and wewriteon
it effectively.”

Sununu said he saw evidence this past
year during the legislative wrangling over
Y ucca Mountain. “I can tell you, never in
my professional life [haveI] found apublic
SO receptiveto constructive technical argu-
ments of theissue. And | think wefailed to
take full advantage of the opportunity even
though we succeeded in getting the policy
approved with aCongressional vote. | think
we failed to take advantage of the slight
tuning in of the public on that issue and
didn’'tfill, if you will, the airwaves and the
press with good, meaty, factual [informa-
tion on] what the public benefits are of these
systems that we support and we feel can
make such a tremendous contribution to
quality of life around the world for future
generations.

“|1 believe that opportunity is still there.
And | believeif we make a concerted effort
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not be the next generation, but really the
next next generation of nuclear power. The
argument ison fuel cycles. Theargument is
on aternatives for waste disposal. The ar-
gument ison how to deal with the issues of
proliferation. The argument is on what we
ought to do about available energy content
in our aready-utilized fuel.

“All these issues have created camps
within the technical community. And as
each one tries to define the perfection, if
you will, of their own idea, they unfortu-
nately yield to the temptation of sniping at
the others.

“1f we have four camps and everyoneis
sniping at each other, it is easy for the op-
position to point out that every ideais op-
posed by 75 percent of the professionals.

“Understand that is a reality. And we
must find away to argue amongst ourselves
in away that is constructive and technical-
ly appropriate and is the heart and soul of
science and engineering progress. But do it
in a manner that does not undermine the
progress that has to take place for the tech-
nology and the industry as awhole.

“It may sound like aminor point, butitis
so critical that we mature to that point and
recognize that the pursuit of the perfection
should not prevent us from implementing
the good technology that is avail able today
and in the short term.”

Nonetheless, Sununu concluded that he
is“absolutely excited” about the potential
for rebirth of an industry that at one point
had to retrench. “I think there is a second
generation of activity that can construc-
tively be looked at to begin to takeitsfirst
aggressive steps in the next three- to five-
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year period, and | hopethat it laysthe foun-
dation for what in fact will be athird gen-
eration that may finally meet the promise
of what nuclear power was supposed to be
in dealing with the really long-term ener-
gy needs of aworld whose quality of life
is absolutely dependent on the availability
of energy.”
Sununu was warmly applauded.

The Age of Steam

One of the areas where new uses of nu-
clear science and technology can certainly
be expected isin the space program. Nu-
clear systems used for propulsion and pow-
er conversion technol ogies appear to bethe
key to not only long-term space explo-
ration, but human space exploration. NASA
administrator Sean O’'Keefe relayed
NASA’svision of using nuclear energy to
advance beyond what he called “theinitial
Nina, Pinta, and Santa Maria stage of space
exploration, where we are now.”

O’ Keefe said nuclear technologies can be
used to send sophisticated robots and hu-
man explorers anywherein the solar system
to stay aslong as needed in order to address
the most fundamental science questions—
questions such as, How do planetsform and
evolve?How can ex-
ploration of the solar
system revolutionize
our understanding of
physics, chemistry,
and biology? Does
lifein any form, ei-
ther simple or com-
plex, carbon-based
or otherwise, exist
elsewhere other than
on this planet earth?

“Thefact iswe can barely scratch the sur-
face of these kinds of questions because of
the enduring, persistent limitations that we
havetoday of the technology of power gen-
eration and propulsion,” O’'Keefesaid. “In-
deed, at this particular stage . . . we really
are at the beginnings of space exploration.
Weareinthe Age of Sail, asit were, of that
particular activity, given the persistent re-
liance upon the fundamental laws of
physicsthat have been with usall along. We
have not been able to transcend those.”

Aspart of NASA’s plan for future space
exploration activities, the agency has de-
termined that it is“ absolutely necessary” to
develop new power generation systems,
O'Keefe said. “Our goad is to enhance the
ability of our robotic spacecraft to perform
complex scientific investigation of the plan-
ets, and in some point in the future to en-
able human explorersto live off theland of
planetary bodies,” he explained.

To help advance this goal, this year
NASA devel oped the Nuclear Systems|ni-
tiative. The agency asked Congress for
nearly a billion dollars over the next five
years “as a down payment on long-term

O’Keefe

52

space nuclear power development effort,”
O’ Keefesaid.

The Nuclear Systems Initiative will fo-
cus on development of two major areas: ra-
dioisotope power systems and fission pow-
er propulsion research. “We believe that
improved radioisotope power systems,
which convert the heat generated from the
decay of radioisotopesinto electricity, will
expand the capabilities of future planetary
orbitersand landers,” O’ Keefesaid. Thefis-
sion power propulsion system of the Nu-
clear Systems Initiative has the ultimate
goal of developing safe, highly efficient
electrical propulsion systemsfor interplan-
etary spacecraft, powered by nuclear reac-
tors. These systems are, O’ Keefe said, “the
best option for providing us vastly in-
creased scientific return once our spacecraft
reach the outer planets.”

Meanwhile, NASA is not abandoning
conventional power systems, such as solar
power. Indeed, solar will continue to bethe
main power source for our earth-orbiting
spacecraft, the International Space Station,
and other future robotic missions, O’ Keefe
emphasized.

But when spacecraft travel to distant and
extremely hostile places in the solar sys-
tem—places farther and farther away from
the sun—the more and more likely it isthe
lights will go out. “Therefore we do not
generate power through the solar systems
we' ve been using. As we' ve done with the
Galileo mission to Jupiter, with the Cassi-
ni mission to Saturn, using nuclear power
makes alot of sense.”

Currently, when utilizing conventional
propulsion for spacecraft missions, the ve-
hicles that NASA can send to the outer
planets are limited in size, O’ Keefe ex-
plained. Also, due to the gravitational dy-
namics, once the spacecraft approach their
destinations on brief fly-bys, they can only
do rewarding science for a few months,
with the best imaging available for a few
weeks or even days, he said.

“Let me give you a graphic understand-
ing of exactly what the imperative for this
is. Our friends at the National Academies
of Sciences have determined that the num-
ber one, the absolute most imperative place
inthe solar system we must investigate, im-
mediately, is Pluto,” O’'Keefe said. “If we
got at it right now, with the conventional
systems we have available, we would
launch inthe year 2006 at the very earliest,
arrive there about 2017, and only have
enough time—only afew weeks, maybe a
couple of months—of fly-by to inform this
great debate devel oped within the National
Academy of Sciences in the year 2002. |
certainly hopethere are till folks available
and around in the next 16-20 years who
care about the results.”

By using nuclear, or other exotic propul -
sion systems such as plasmabubble, NASA
believes it can do much better, get there
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faster, and actually orbit the destination
long enough to perform more meaningful
sciencework. “Wethen could et our imag-
ination dictate the terms and conditions un-
der which we pursue exploration,” O'Keefe
offered. “Nuclear propulsion will enable
exploration conditions that are inconceiv-
able with current, conventional chemical
propulsion.”

As another example, O’ Keefe explained
that several months ago, as a consequence
of triangulating data from the Hubble tele-
scope, researchers have learned that there
is“an equivalent, parallel solar system,” re-
ferred to as 55 CANCRI. It has a Jupiter-
like planet at its central core, a star that is
roughly the equivalent in size of the Sun, as
well as an array of planets that look to be
roughly in the same configuration as the
Earth’s solar system. “If we got started on
the task right now, and pursued a vigorous
objective to explore that parallel-looking
solar system, we' d get there, using the con-
ventional technologies we have in our
means today, in one billion years. That's
where we are.”

AsLewisand Clark redirected their voy-
age two centuries ago when it became clear
therewas no single water passage to the Pa-
cific Ocean, NASA islooking at space mis-
sions that could, for the first time, be redi-
rected to take advantage of circumstances
as they unfold, O’'Keefe said. “To pursue
some of these other objectives, we could
then utilize the capability, flexibility, and
maneuverability that nuclear power can
now afford to us, [giving] us the capability
to examine the locations in multiple-, in-
stead of in single-destination, format,
and . . . redirect as necessary to the extent
that we are informed.”

For example, O’ Keefe explained, by us-
ing nuclear propulsion technology, NASA
could send a spacecraft to perform remote
sensing duties around Neptune’ smoon, Tri-
ton. It could then be programmed to ren-
dezvous and send a probe to land on a pre-
viously unknown satellite, should it present
itself. “Nuclear fission will also allow usto
send aspacecraft on atour of Jupiter and all
itsmoons, without being constrained by the
gravitational pull of that planet.” Similarly,
nuclear technology may enable an orbiting
spacecraft to send a probe to investigate
Saturn’s moon, Titan—the only moon in
the solar system with a significant atmos-
phere—for a period of months rather than
afew hours, such as presently expected in
the Cassini mission, O’ Keefe said.

Also, by comparison, nuclear power
would alow investigators to return the
equivalent of “hundreds of CD-ROMs of
data, as compared to what we havetoday: a
few floppy discs with our current space-
craft. That'sit. The amount of information
we can gather in the very brief timewe have
available for the multibillion-dollar mis-
sions is confined by, again, the basic laws
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of physicswe’ ve been living with through-
out time.”

Where talk of nuclear technologies in
spacereally getsinteresting, however, isin
the realm of human exploration.

“NASA wantsto join with al of you in
the next era of exploration of the cosmos,
when we go to exciting places and do more
than simply plant flags and leave foot-
prints,” O'Keefe said. “We can do awhole
lot more than that. And it’s restricted, as it
was then, by our capacity to frequently re-
turn without a major undertaking. This
would liberate us to pursue those kinds of
exploration agendas. We' re convinced that
nuclear energy is the key to expanded hu-
man exploration of the solar system beyond
the earth’s orbit.”

NASA “will no doubt rely on nuclear en-
ergy” for in situ manufacturing of consum-
able and propellant product, “which will en-
able our crews to do productive scientific
research for an extended period of time and
return crews safely to earth,” O’ Keefe said.

More notably, nuclear technologies will
be needed to speed astronauts through
space in order to prevent dangerous levels
of radiation exposure from space.

Astronauts at the International Space Sta-
tion, which is 250 to 300 miles above the
earth’ scrugt, receive theradiation equiva ent
of eight chest X-rays every day. “We're
working with shielding and dealing with all
of the physiological effectsthat go with that.
But again. . . the problem is not exacerbated
by theintensity of the exposure asmuch asit
isby theduration of it. Asaconsequence, Six-
and-a-half months [the current American
spaceflight endurance record, which was
completed last June] is along time to have
that kind of duration of exposure.

“ S0, in'so many ways, if we could reduce
the amount of time of exposure, it enhances
our capacity for exploration and discovery
almost anywhere in the solar system and
provides agrester probability on the part of
survival of human beings to withstand the
experience, which makes the possibility of
human exploration conceivable.

“In part, thishas great moment and import
by virtue of thefact that if you takethat stun-
ning statistic of exposurethat’s achieved to-
day on the Space Station, once [past] the Van
Allen belt, theradiation effectsintensify dra-
matically to the point where we're looking
at at least afactor of three greater, beyond
that stage. And, certainly around Mars, itis
dramatically higher than that.

“Thereisno way that [astronauts] could
withstand the experience. We therefore not
only have to develop greater means by
which we can shield them and provide the
buffer and deterrent from physiological ef-
fects in this context, but aso increase and
improve the amount of speed and capacity
necessary to achieve [passage to] this des-
tination and get back as quickly as possible,
maximizing the amount of time actually
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spent there and achieving the scientific re-
search that isintended . . . inthefirst place.

“That’ swhat our Nuclear Systems Initia-
tiveisall about,” O’ Keefe concluded. “We
are about the business of translating from
the Age of Sail to that of the Age of Steam
in the course of this particular initiative.”

Nuclear’s 60-year anniversary

On December 2, 1942, the first self-sus-
taining chain reaction was achieved by the
Chicago Pile 1 nuclear reactor, located on a
sguash racquet court beneath Stagg Field at
the University of Chicago (UC). Sixty years
later, Alvin Weinberg, aManhattan Project
scientist who wasworking at UC on the his-
toric date, provided comments about the
next 60 years and beyond during the Presi-
dent’ s Specia Session onthe“ Past, Present,
and Future of Nuclear Power on the 60th
Anniversary of the First Controlled Chain
Reaction.”

Weinberg, who later in his career wasdi-
rector of Oak Ridge Nationa Laboratory,
commented that the next generations of nu-
clear reactors should have longevity as a
goal. “For the 21st
century reactors, we
should aim to design
them to last a hun-
dred years,” he said
(for an interview
with Weinberg, see
NN, Nov. 2002, p.
40).

When the 87-year-
old Weinberg joined
Weinberg the Manhattan Proj-
ectin 1941, hewas 26 yearsold. Hislife ex-
pectancy then was 60-odd years. Today, his
life expectancy, because of his having
reached his age, is 90 years. So, he said to
the laughter of audience members, his per-
sonal life expectancy has increased by
about 30 years “without my doing much.”

Nuclear reactors, he asserted, also seem
to be lasting longer than their design lives.
“Thereisnointrinsic benchmark for setting
thelicensing time” of 30 or 40 yearsfor cur-
rent reactors, he said. So why not, he asked,
design future reactors for “immortal” (100
years plus) operating lives?

The economic advantage of long-lived
reactors is obvious, because “time annihi-
lates capital costs,” Weinberg said. “Total
production costs of a nuclear power plant
should drastically diminish once the origi-
nal debt ispaid off.”

National security

Adm. Frank Bowman, U.S. Navy—Naval
Reactors, offered his personal view “that
there is today a national security mandate
for commercial nuclear power to greztly in-
crease its role in meeting America's ener-
gy needs.”

Bowman, who was selected to serve on
nuclear-powered warships by Adm. Hyman
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Rickover (the “Father of the Nuclear
Navy”), gave a history of Rickover’s plan
starting in 1946 to “study the nascent nu-
clear technology” as a possible contributor
to national security. Rickover by 1948 had
earned the support of key national leaders
and was given a mandate to deliver a sub-
marinethat could travel at high speeds, con-
tinuously submerged, without recharging
its batteries. By
1953, less than five
years after receiving
that mandate, the
Nautilus prototype
submarine began op-
erating, “the first ef-
fective harnessing of
nuclear power to do
real work on alarge
and practical scale,”
Bowman said. In
1955—I|essthan seven years from the man-
date—the USS Nautilus sent her historic
message: “ Under way on nuclear power.”

Bowman explained that the Nautilusand
her sister nuclear-powered shipswould pos-
sess strategic and tactical superiority that
would revolutionize warfare, deter conflicts
through the Cold War era, and help ensure
security of the United States—and the entire
world—for more than 40 years.

Rickover also was given another man-
date, to start up acommercial nuclear pow-
erindustry. In 1957, lessthan five years af-
ter receiving this second mandate, the
Shippingport Atomic Power Plant began
producing electricity. The plant was the
centerpiece of President Eisenhower’s
“Atomsfor Peace” program, Bowman said.

Fundamental to the success of the Navy’'s
nuclear program were the core values in-
stilled by Rickover, Bowman explained.
For example, the Navy program selects
only “the best people,” who are then rigor-
ously trained and continually challenged.
Also, the Navy’ s reactor designs and oper-
ating procedures must be “uncomplicated,
battle-ready, and conservative,” he said.

These core values are the foundation for
the Navy’s nuclear-powered ships having
safely steamed more than 126 million
miles, equivalent to 5000 trips around the
world, without areactor accident. Bowman
called on the nuclear power industry to con-
sider adopting these core values. “The only
way to operate a nuclear power plant and
indeed anuclear industry—the only way to
ensure safe operation, generation after gen-
eration, as we have—is to establish a sys-
tem that ingrainsin each person atotal com-
mitment to safety; a pervasive, enduring
devotion to aculture of safety and environ-
mental stewardship,” he said.

Bowman observed that nuclear-powered
ships, like nuclear power plants, continue
to contribute to national security. “Our
ships were there on 9/11,” he said. “As
presidents have done so often, President

Bowman
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Bush sent out acall for the nearest aircraft
carriers, this time to directly defend the
United States of America. USS George
Washington and USS John C. Stennis got
under way from Norfolk and San Diego to
defend both coasts. George Washington
sailed within view of New Y ork harbor to
make her reassuring presence known.”

Navy ships also were called to patrol off
the coast of Pakistan. President Bush didn’t
specificaly call for nuclear-powered ves-
sels, Bowman said, “yet 12 reactors got the
first four warships on station—expl oiting
nuclear propulsion’sendurance, flexibility,
speed, and agility.”

Bowman continued by suggesting that
the nuclear power industry could “and
should becomeinvolved in an equally cru-
cial aspect of the future security of the Unit-
ed States” by providing energy indepen-
dence. In 1958, he said, President
Eisenhower instituted oil import limits of 9
percent, because excessive reliance on for-
eign oil jeopardized the nation’s security.
By 2001, however, the nation imported
about 55 percent of its ail. “If we replaced
our country’s oil-fired electric plants with
about 18 nuclear plants, we could stop im-
porting over 200 million barrels of oil a
year,” said Bowman, “about the amount of
oil that we imported from Irag in 2000.”

Bowman implored the industry to tell its
story of how nuclear power can meet the
civilian mandatesfor peace, prosperity, and
security. “Thisisan unforgiving technolo-
gy demanding our keenest attention to keep
it safe,” he said. “But it can be safe. Our
Navy experience says so, and despite
[Three Mile Island]—or maybe because of
TMI—our practical experience saysso. We
need to tell the public and the concerned
scientists the true story.”

The true story, Bowman continued, is
that nuclear power is already the nation’s
second largest source of electricity (behind
coal) and that it doesn’t cause acid rain, res-
piratory ailments, or the potential for glob-
a warming. “And we must tell the nation-
al security aspects of this story,” he said.

Bowman concluded by calling for the na-
tion to build 18 more nuclear power plants
with agoal of ending oil importsfrom Irag.
“The President has taken on the terrorist
threats with apolicy of preemptive strike,”
he said. “We must take preemptive action
for nuclear power to reduce our dependence
on foreign oil. They’re both about the col-
lective security of our country.”

The need for nuclear

Georges Vendryes, former director of nu-
clear industrial applications for the Atomic
Energy Commission of France and aleader
in the development of France' sfast breeder
program, commented that the optimistic ex-
pectations of Eisenhower’s Atomsfor Peace
program have not been reached. Thisisbe-
cause of the widespread lack of public ac-

54

ceptance of an energy source that, he said,
“frightens people because it is tremendous-
ly powerful and somewhat mysterious.”

The word “nuclear” still frightens peo-
ple, Vendryes said, because democratic na-
tions that use nuclear power have failed to
convey theright answersto questioning cit-
izens. “In that area
like in many others,
we need leaders en-
dowed with vision,
intellectual honesty,
and courage,” he
said.

Vendryes pointed
out that thefailureto
effectively convey
nuclear’s benefits to
Vendryes the general public
has hel ped keep awide gap in the quality of
life between Americans/Europeans and
much of the rest of the world, thus leading
to the terrorist era that exists today. “How
could our small planet possibly live in
peace and harmony,” he asked, “aslong as
the present unbearabl e disparities exist be-
tween men and nations as regards to basic
needs such as food, clean drinking water,
housing, medical care, education, etc.?’

That iswhy, he continued, it isurgent and
mandatory to make vast quantities of ener-
gy available to developing countries, “not
only to increase as soon as possible their
standard of living, but also to foster world
peace.” Vendryessaid that all availableen-
ergy sources that are sufficiently inexpen-
sive, safe, and clean will have to be used,
and “nuclear energy is one of them.”

Vendryes said he was convinced that
sound logic would prevail in the public’'s
acceptance of nuclear power. “1 expect that
the harsh economic and environmental re-
alities will soon hit people with such a
strength that a general awareness of the
problems and solutions will override the
current antinuclear moods,” he said.

Vendryes also touched on nuclear tech-
nology’s other beneficial uses (water de-
salination, hydrogen production, and space
exploration) and its challenges (radioactive
waste management, nonproliferation, and
terrorist threats on nuclear power plants).
In conclusion, he said, “the fate of nuclear
energy is linked to the ability of man to
master his own scientific conquests. If one
does not believe in such an ability, the fu-
ture of mankind is gloomy.”

Determined turtle

Offering an Asian perspective on nuclear
power was Chang Kun Lee, acommission-
er on the Atomic Energy Commission of
Korea and chairman of the International
Nuclear Societies Council. Lee, using col-
orfully descriptive language throughout his
talk, agreed that as the first 60 years of the
nuclear era drew to a close, a dark cloud
hung over nuclear’s public image. “The
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perception among some circles is that nu-
clear belongsin the same company as‘axis
of evil,”” hesaid. “It falls upon us, nuclear
achemists, in the next 60 years to correct
thistarnished image and demonstrate to the
world the true nature of ‘nuclear’ —aroyal
elixir to heal a planet afflicted with pollu-
tion” and in need of clean electrical power.

Leeexplained that Asian nuclear experts
areemploying their effortsto devel op next-
generation reactors and optimal fuel cycles
because of Asia’ sneed for the clean power
that nuclear can offer. Currently, 96 nuclear
reactors are in operation in Asia, but these
reactors supply only 2 percent of the total
energy demand. Ad-
ditional reactors are
on the way, he said,
with 17 units under
construction and 19
others in various
planning stages.

Regarding deploy-
ment of new plants,
Lee described how
Asia has bypassed
the West in bringing
new unitsinto commercial operation. “ The
advanced nations bounded out of the start-
ing line and hopped sprightly along at the
pace of arabbit while we Asian countries
plodded along at the slow crawl of aturtle,”
he said colorfully. “At the moment, how-
ever, the Western nuclear rabbit istaking a
nap under aroadside tree—hung with limp
moratorium banners—while the Asian nu-
clear turtleisstill toddling along on the road
carrying the nuclear seed.”

Lee observed that Asia was “keeping
alive anuclear technology shelter, keeping
the flame burning, and know-how alive” for
theforthcoming nuclear renaissance. “ Sure-
ly,” he concluded, “some day—when the
rabbit finally awakesfromitsRip Van Win-
kle-like snooze—these former students of
nuclear technology in Asiawill be ready to
pay back their previousteachersin the West
with state-of-the-art technical know-how
and new or next-generation hardwares.”

Lee

Extinct dinosaurs

Dinosaurs used to dominate their age,
Mike Sellman said, but because they
couldn’t adapt to their changing environ-
ment, today they are gone. So must the nu-
clear industry change to survive, said Sell-
man, president and
chief executive offi-
cer of Nuclear Man-
agement Company.

Next-generation
reactors, he ex-
plained, will have to
achieve capacity fac-
tors that are better
than the current in-
dustry average of 90
percent, for example.

Sellman
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“We must change the way we operate
plants, but we must also change our think-
ing about how we are going to get to the
next generation of nuclear plants,” he said.

The road to the next generation will be
paved by redefining the “fundamental pur-
pose of nuclear power,” he said. Nuclear
power “is the green, clean, and renewable
cornerstone of America s self-sufficient hy-
drogen economy.”

That next generation of reactors won't
happen, Sellman continued, without the sup-
port of both major political parties in the
United States and without backing by envi-
ronmental groups and investment bankers.
He also repeated a belief held by many in-
dustry officials that a new reactor won't be
built unless a consortium of nuclear utilities
and othersjoin together to support the proj-
ect. “No investor can go it alone,” he said,
because “the economics are not there.”

New plant economics

Many nuclear professionals are unclear
about the challengesthat must be cleared in
order to finance the construction of new nu-
clear power plants, observed Harold Ray,
President of the American Nuclear Society
and session chair/moderator. “We often
wonder why it isthat we' re not seeing more
progress on that front than we do,” he said,
in introducing the Thursday morning ple-
nary session, “Economics of New Nuclear
Power.” The major reason, he summed up,
isfinancing.

Ray, who is an executive vice president
of Southern Califor-
nia Edison Compa-
ny, explained that the
industry will contin-
ue having difficulty
financing new plants
in the near term be-
cause “utilities are
increasingly required
to use markets to
meet their obliga-
tions.” This means
that utilities must depend on power pur-
chase agreements of, for example, five
yearsin length for generating revenues, as
opposed to the old days of guaranteed rev-
enues under regulated environments. A
“dramatic difference,” Ray said.

He noted that all nuclear plants operating
in the United States today were built in a
regulated regime, under which utilities had
afranchise for recovering their costs. Un-
der deregulation, however, thisincreasing-
ly is no longer the case, “particularly with
regard to generation investment,” he said.
In addition, today’ s market pricesfor elec-
tricity are “very depressed,” and it is any-
one’ s guess how long these conditions will
last, he noted.

Ray said that theinitial cost for new nu-
clear capacity (in 2001 dollars) is “very
high.” A chart he displayed showed new
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nuclear in the $2000 to $2400/installed kKW
range, as opposed to $360/kW for a com-
bustion turbine, $1400-$1500/kW for a
combined cycle (coa and gas), and $480—
$500/kW for acombined-cycle gasturbine.

Building anew plant with financing com-
ing directly from a company’s balance
sheet was “unlikely,” he said, and as a
stand-alone project with financing from
lenders, it would be “highly unlikely.” So,
amulti-stakeholder development will have
to beinitiated with participation from both
private and public sectors.

But even under this public/private sce-
nario, “thereismorefinancial risk by far for
the investor,” Ray said. “Investors have a
great desire for short-term recovery of in-
vestment because of this volatility and un-
certainty.” He said that reducing therisk for
capital investment was “the most important
thing” for the industry’s financing of new
construction.

New plant needs

James Asselstine, director of high-grade
credit research for Lehman Brothers and a
former NRC commissioner, listed the re-
quirements for new plant construction.
These include the assurance of predictable
cost numbers and scheduling timetables,
validation of new licensing processes, mit-
igation of construction completion and
plant performancerisk, continued low costs
for fuel and enrichment services, and pub-
lic acceptance with regard to safety and
spent fuel disposal.

Asselstine said that builders of new nu-
clear plants would be from either of two
categories: unregulated generation sub-
sidiaries of large integrated holding com-
panies, or independent power producer
(IPP) merchant energy companies.

The successful new-plant builder, he
continued, likely would use a strategy
called generation corporate financing. “I
think there is reasonable likelihood of be-
ing able to finance a new nuclear unit, par-
ticularly for a[generating company], that
includes a combination of existing nuclear
and non-nuclear assetsthat produces strong
cash flows,” he said. “I think we'll see a
growing number of precedentsfor [genera-
tion corporate financing].”

Larry Scully, president of Scully Capital
Services, Inc., detailed a business case re-
port on theissue of building new plantsthat
his company pre-
pared for the Depart-
ment of Energy. The
report, Scully said,
determined that new
nuclear power plants
could be competitive
aslong asplant costs
were kept in the
$1000/kWe range.
Since capital costs
likely would be too

Scully
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high to attract financers on their own, the
first few plants “could require government
assistance” that would address financers'
risks but reduce potential costs to govern-
ment, he said.

Although industry and the financial com-
munity are capable of “most new plant de-
velopment businessrisks,” Scully said, with-
out the government’s participation, some
risks and costs of new plants may remain at
unmanageablelevelsfor potential financers.

To mitigate the risks, the report recom-
mended the establishment of a new federal
energy credit program, such aswhat iscalled
a“standby facility,” which would consist of
interest maintenance, debt principal buy-
down, and equity options to support the fi-
nancing in the event of regulatory and com-
missioning delays or judicia intervention.

“The DOE is very interested in the nu-
clear program and having the facilities
move forward,” Scully concluded. “[The
DOE ig] looking for their proper role. The
next step is for DOE to analyze some of
these mechanisms and continue to work
with industry to try and fine-tune those.”

Utility input
Louis Long, vice president of technical
servicesfor Southern
Nuclear Operating
Company, recounted
his early daysin the
industry inthe 1970s
when Southern was
building new nuclear
power plants in a
regulated  market.
“We had a genera-
tion expansion plan
that went out for 10
years,” he said. “ The more money we spent,
the more got into the rate base, and the more
money we made for our stockholders.”
Contrast that with today, within the
deregulated environment, where “the mar-
ket is very short term, four to five years,”
he said. Long declared that he had never
seen his management board “more risk
aversethan they are right now. We will not
spend adime unlessthereis certainty of that
dime returning value to the shareholder.”
The question asked at Southern and in-
deed throughout theindustry, Long said, was
“how would you finance such aplant where
you spend $2 billion over afour- or five-year
period and not earn anything back on it?’
Long said that Southern did not file with
the Nuclear Regulatory Commission to par-
ticipateinthe Early Site Permit program be-
cause the company could see no business
casefor building anew nuclear plant under
present deregulated market conditions. He
added that he is hoping to see some sort of
regulation allowed to reenter the market so
that utilities could be more confident about
making long-term commitments.
Continued

Long
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A bad news/good news story was deliv-
ered by David Christian, chief nuclear offi-
cer of Dominion. The bad news for the nu-
clear industry, he said, isthat the country’s
economic downturn is real, and because
electricity reserve margins are adequate,
thereis no market for nuclear’ s product.

The good newsis that industry has done
agood job of gaining and sustaining public
confidence, thereis a national security im-
perative to maintain
adiverse energy sup-
| ply, and the carbon
issue is not going to
go away. “But per-
haps the best newsis
that we have arecep-
tive administration,
we have unified sup-
port of all the nation-
al labs, we've got a
rational plan from
the DOE, and we' ve got an excellent set of
peopl e thinking about how to finance future
nuclear plants,” he said.

Dominion is participating in the NRC's
Early Site Permit process. Christian said the
day would come when basel oad generation
would be needed, and that “federal protec-
tions” would be required to build new nu-
clear plants.

Christian

Vendor comments

Therearefour keystoinitiating new con-
struction projects, said David Torgerson,
senior vice president of Atomic Energy of
Canada Limited. The first is the cost and
economics of nuclear power. If gas prices
rise to $5/GJ as they were expected to this
winter, according to Torgerson, then new
nuclear will be*“very
competitive.” There
will always be the
specter of cost over-
runs, but theindustry
has gained experi-
ence from past con-
struction projects to
downplay this risk,
he said.

The second key is
Torgerson security. With gas
supplies being afinite source, nuclear power
isfar more secure “perhaps even in wayswe
have not yet fully explored,” he said. For ex-
ample, the oil sandsin western Canada have
recoverable synthetic crude reserves that
havethe potential to displacealargefraction
of offshore supplies. Thein situ extraction of
crudeoil fromthesereservesisenergy inten-
sive, requiring large quantities of steam. “ By
supplying steam from nuclear power plants,
we are effectively converting North Ameri-
can uranium to North American ail, thusen-
hancing energy security,” Torgerson said.

Thethird key isthe environment. A 700-
MWe nuclear plant prevents the release of
about 5 Mt of CO, per year if coal is dis-
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placed and about 3 Mt/year if gasis dis-
placed, according to Torgerson. “If, in the
future, CO, credits becomereal, then these
creditswill become another significant fac-
tor for nuclear power,” Torgerson said.

Thefina key ishydrogen. “ A single 700-
MWe reactor can produce sufficient elec-
tricity for hydrogen production from elec-
trolysisto power about 650 000 vehicles per
year using fuel cells,” said Torgerson. A hy-
drogen economy would require large-scale
increasesin electric power production if hy-
drogen isto be produced from electrolysis,
which currently, Torgerson continued, is
the only means to produce large quantities
of hydrogen without producing CO,, if the
electricity does not come from fossil fuels.

James Fici, senior vice president of nu-
clear plant projects for Westinghouse, ex-
plained that his company’s AP1000-de-
signed units could cost “in the
neighborhood of $1200/kWe, which would
be competitive with
natural gas units
when natural gas
pricesarecloseto $4
per million Btus.” By
the third or fourth
pair of AP1000s
built, however, capi-
tal costs would be
expected to be about
$1000/kWe, “which
would be competi-
tive with natural gas pricesjust about $3 per
million Btus and overall generating costs
just below $35/MWh, which isthe same as
3.5 cents/kWh,” he said.

Fici noted that “the effort by reactor ven-
dors such as Westinghouse to develop less
expensive nuclear plant designsisonly a
part of the solution” for getting new plants
on line. He said that industry and govern-
ment would have to give greater efforts to
achievethat goal. “Fortunately, DOE’sNu-
clear Power 2010 provides a good start.”

Fici

The real risks of RDDs

Chairman of the session on “Under-
standing Radiological Terrorism and Con-
sequences’ William G. Sutcliffe, of
Lawrence Livermore National Laboratory
(LLNL), remarked that one of the aims of
the session was helping ANS members ex-
plainthereal risksand consequences of ra-
diological dispersal devices (RDDs).

The first speaker,
Leonid Bolshov, of
the Nuclear Sefety In-
stitute of the Russian
Academy of Sci-
ences, set out the ac-
tual risks and con-
cerns of so-called
“dirty bombs.” Radi-
ological terrorism, he
said, involves not
only thedirect impact

Bolshov
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of radioactivity on health and the environ-
ment, but theindirect damages on society and
the economy, which can be even greater.

Asto availability of radioactive materi-
a's, one specific problem is “lost orphan
sources,” the number of which are rising
year by year in Russia and in other coun-
tries, according to Bolshov. Terrorist tar-
gets are typically places where the public
gathers, supplies of drinking water and
food, agriculture, means of transportation
and communication, and so forth.

The means of dispersion, Bolshov
stressed, do not just include explosives. A
source, he said, could be thrown from the
roof of abuilding or |eft in asubway station
or public park, as Chechen rebels did in
Moscow in 1995, where it would radiate
until discovered or the terrorists would
make a public announcement. This would
be enough to terrorize people, he com-
mented, and the ease of detection and mea-
surement could also promote fear.

Bolshov noted that public perception is
crucial. He said that research in Russia
shows afactor of 1000 to 10 000 difference
between the actual consequences of expo-
sure and the public’s understanding of it.
Therefore, even a small increase in back-
ground levels could have large conse-
quences, notably if itinvolvesinfrastructure
centers such as subway stations. Handling
such an incident, Bolshov said, would be
much more difficult than an accidental re-
lease at alicensed facility, adding to panic.

Of course, an incident would trigger fears
well beyond the dangers—and, he ob-
served, it is the exploitation of thisthat is
the more important danger. Bolshov de-
scribed anumber of actionsthat the nuclear
community can take, such as improving
control of sources, providing more infor-
mation and education about the risks, and
promoting greater cooperation among the
scientific community. Hefelt that it wasim-
portant that there is general agreement on
the risks in order to build public under-
standing and confidence, and that it would
aso help to perfect the international stan-
dards and legal basis of radiation safety.

Bolshov also remarked on when Chechen
terrorists left a cesium source of a few
curies in a Moscow park and later sent a
message making further threats. Surpris-
ingly, he said, another such incident has not
occurred, and the only possible reason he
and his colleagues could come up with is
the fear that using radioactive materialsin-
tentionally like that might galvanize world
opinion against the group.

Chaim Braun, from the Stanford Univer-
sity Center for Internationa Security and Co-
operation, and vice president of Altos Man-
agement Partners, described actual attacks
and threats to nuclear facilities. Previoudly,
he said, the main threat of concern had been
of asingle person or a small group whose
motivations might be opposition to nuclear
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power, extortion, or personal grudge. The
motivation of the new terrorists, however, is
much stronger, he noted, involving adesire
for revenge and retribution. They may come
from other countriesand bewell trained and
well equipped, with accessto advanced tech-
nology, and their aim is to cause maximum
damage to people and the economy. Nuclear
remains asymbolic and high-priority target,
Braun said. Theimpact of theterrorist threat
on nuclear power isglobal, he reminded the
audience, and the industry is hostage to the
|east-protected plants.

Nuclear plantsare vulnerableto avariety
of attacks, said Braun, besides those aimed
at destroying the reactor and releasing large
amounts of radioactivity or stealing ra-
dioactive material for an RDD. If the ter-
rorist wants only to shut down the plant,
which would have alarge economic impact,
he noted that there are anumber of suitable
targets, such asthe step-up transformers or
the external make-up water tanks. He also
pointed to the visitor center asavulnerable
point of entry to a site, as they are usually
not so well guarded.

Braun also pointed out that according to
the NRC, the additional measures required
after September 11 have added $5 mil-
lion—$6 million to the operations and main-
tenance (O& M) costs of a nuclear plant.
Thiscomparesto typical O& M costs of $80
million—$90 million. This, he said, islead-
ing to the leveling out of costs, after their
dropping continuously over the past decade.
Plants must now learn to optimize their in-
vestments in security, as well as safety, he
added. Braun thought that industry should
also establish a coordinated security re-
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cases of fraud; malevolent acts; illicit traf-
ficking; material diverted from fuel pro-
cessing plants, research reactors and re-
search facilities; threats and actual attacks
on nuclear power plants; and incidents and
attempts of diversion.

Assessing impact

Thefinal three presentationswere by spe-
cialists from the Lawrence Livermore Na-
tional Laboratory, who brought substantial
technical expertise to the question of pre-
vention and consequences.

Asan entry into the problems of dealing
with the consequences of an RDD incident,
Harry Vantine described experience in
cleaning up after various accidents that oc-
curred in U.S. weapons program. He and
coauthor Tom Critesthought such areview
would give an idea

The impact of the terrorist
threat on nuclear power is
global, he reminded the
audience, and the industry is

hostage to the least-
protected plants.

of the sort of impact
to be expected, the
measures that will
be needed, and the
costs.

Vantine covered
two actual accidents
involving nuclear
weapons (therewere
a total of 32 major
nuclear weapons ac-
cidents, nine of
which released ra-

sponse program, similar to the O& M cost
initiative of the 1990s. He indicated that an
industry response plan will be essential for
dealing with the newly established Home-
land Security Department. Braun empha-
sized that before asking for assistance from
the government, the industry had better
show that it is doing something for itself.
Braun also described the Stanford Uni-
versity Database on Nuclear Smuggling,
Theft and Orphan Radiation Sources, prob-
ably thelargest such datasource outsidein-
telligence services. Besidesthe activitiesin-
dicated in its title, the database includes
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dioactive materials)
and the cleanup of a weapons test site. In
1966 and 1968, high explosives contained
in the nuclear weapons aboard military air-
craft were detonated following crashes. The
first occurred in Palomares, Spain and the
second at Thule, Greenland. In the latter
case, plutonium was further spread by the
burning of 225 000 pounds of jet fuel. At
Palomares, the cleanup criteria were based
on returning theland to agricultural life. Af-
ter theseincidents, the air force stopped fly-
ing nuclear weapons on such alerts.
Vantine also described the cleanup of
Enewetok Atoll, where atmospheric tests
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had been held. The cleanup, undertaken in
the late 1970s, was concerned primarily
with the removal of plutonium contamina-
tion, as cesium-137 and strontium-90 were
considered too widespread and incorporat-
ed into vegetation to be effectively removed
without severely damaging the ecological
system. He also described the cleanup in
Northern Canada in 1978 of a Soviet Cos-
mos satellite powered by a liquid
metal—cooled, enriched-uranium, berylli-
um-reflected fast reactor, whose bits were
scattered on reentry.

Vantine explained that it was fortunate
that these incidents had not occurred in
densely populated centers and that rather
draconian cleanup measures (complete re-
moval of contaminated structures and soil)
could be carried out. A terrorist event, he
noted, may be expected to occur in more
populated aress.

Each of these incidents called for con-
siderable debate asto the appropriate course
of action, said Vantine. At that time there
were few general cleanup standards to im-
plement, and funding and political consid-
erations were often the decision drivers.

Changing public perception

Perception is the key to terrorism’s ef-
fectiveness, said LLNL’s Mark Hart, who
has examined factors important in devel-
oping the public’s perception of the danger
and what can be done to changeit. Initial-
ly, hesaid, it wasthe growth in applications
and use of radioactivity, rather than the ac-
tual health effects, that led to the setting of
annual dose limits. But today, he continued,
asignificant justification for the low levels
is that they are achievable, not the effects
on health.

In the late 1920s, Hart explained, dose
limits were set at 36 rem, based on experi-
ence with X rays. This was reduced to 15
rem in the late 1940s, due to the anticipat-
ed increase in the use of radioactive mate-
rials, and adecade later to 5 rem, driven by
concern for latent genetic damage, particu-
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larly to sailorsin the nuclear navy, despite
the lack of evidence of health effects.

In the 1950s, when there was growing
concern of the effects of fallout from atmos-
pheric wesponstesting, thelinear hypothesis
and collective dose concepts were put for-
ward. These are
based on the conserv-
ative premisethat any
amount of radiation,
no matter how small,
is harmful. Accord-
ing to the collective
dose concept, he ex-
plained, in atown of
15 000 people, 760
peoplewould die due
to background radia-
tion. This, notes Hart, has not been observed.

Hart al so gave examples of placesof high
activity where no impact on health has been
found. Doses received at Ramsar in Iran
measure 79 rem/year, compared to the NRC
limit of 0.1 rem/year (see figure). He al'so
made the point that Ramsar is not the des-
olate desert locale of popular imagination,
but athriving resort town where no increase
in cancer compared with populations
around the world has been found.

Theideathat “any amount of radiationis
harmful,” started as an assumption and, con-
trary to popular impressions, has never been
proven. Nevertheless, he said, this percep-
tion continues making people psychologi-
cally vulnerableto aradiological attack. He
is particularly concerned that the effective-
ness of RDDs as a terrorist weapon can be
unintentionally enhanced by professionals
and public officials. Under current regula-
tory standards, said Hart, “we are poised to
unwittingly assist terroristsin their work.”
He explained that certain guidesthat will be
employed in an RDD event would call for
the evacuation and relocation of entirecities
based on radiation fields that are today ex-
perienced flying in a passenger aircraft.
While in theory, it is understood that acci-
dents require other criteria to trigger ex-
treme responses, such as evacuation, it is
likely that the more familiar guidance will
be used by cautious authorities. Hart urges
going back and revising them to addressthe
risk of an attack, because otherwise, there
could be a credibility problem. There may
have been atime, he said, when promoting
the “absolute fear of radiation” was useful,
such as during the Cold War. But this idea
is now outdated, putting society in a vul-
nerable state when dealing with the use of
an RDD. He believes that helping people
obtain abasic understanding of where radi-
ological protection concepts came from, and
how and why they were developed, would
be a good start in dispelling inappropriate
fears surrounding lower levels of radioac-
tivity. “In thisway,” Hart hopes, “the ter-
rorist’s ability to evoke fear in using a de-
vicewill be greatly diminished, which could

Hart
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very likely rid us of the threat atogether.”

This is not easy, of course, but as was
noted by members of the audience during
questions, Hart’s presentation will help in
doing just that.

Biological agents versus RDDs

Inthelast talk, B. W. Weinstein explained
that biological and nuclear weapons of mass
destruction were marked more by their con-
trasts than by what they have in common.
Weinstein described differences in the
processes needed to produce nuclear/radio-
logical and biological materials and deploy
them as aweapon, and how these affect the
ability or options to deter weapons devel-
opment, detect them, and defend against and
respond to an attack. Understanding these
differences, he says, will help in determin-
ing where to concentrate resources.

Production of nuclear materials requires
alarge, expensiveinfrastructure, while cre-
ating materials for a biological terror
weapon requiresrelatively modest facilities
that are widespread and have multiple uses:
“think micro-brew-

in nuclear materials and prevent terrorists
from obtaining materials and technology
that are available from only alimited num-
ber of sources. On the biological side, said
Weingtein, it isalmost the other way around.
Attemptsat detection of intent or prevention
of acquisition have limited utility. The best
leverage, he noted, isto convince people not
to try this at all—that they will be caught
and their action will not be effective.

Inside the SNS

When it iscompleted, scheduled to occur
in 2006, the Spallation Neutron Source
(SNS) will provide the most intense pulsed
neutron beamsin theworld for scientific re-
search and industrial development. The ac-
celerator-based neutron source is being
built in Oak Ridge, Tenn., by the Depart-
ment of Energy at a cost of $1.4 billion.
SNSwill essentially be alarge microscope
that allows researchersto examinethe func-
tion and structure of organic and inorganic
materials. Itisexpected to bevital inan ar-
ray of applications in physics, chemistry,

ery,” he said. There
are basicaly two
difficult problems—
how to make a pow-
der that will disperse
well, and how to dis-
perse it effectively,
he noted. Although
the capability of pro-
ducing an effective
biological weapon
would be confined to
a relatively small
cadre of experts, the
knowledge and tech-
nical expertise need-
ed to potentialy cre-

Production of nuclear
materials requires a large,
expensive infrastructure,
while creating materials for a
biological terror weapon
requires relatively modest
facilities that are widespread
and have multiple uses.

ate biological terror
iswidespread. It can be donewith few peo-
ple, and even asingle person can do every-
thing, he stressed.

Weinstein described anumber of relevant
differences. On health effects, he explained
that biological exposuresare essentially bi-
modal—infected or not, dead or recovered.
In many—if not most—scenarios, only
prompt medical intervention can affect the
outcome. Thereisaso alarge variation in
personal health effects, unlike radiation.
Also, the boundaries for biological expo-
sures are much less certain, especialy if a
contagion is brought in. The decay rate of
biological substancesisuncertain, andisaf-
fected by what measures are taken; mea-
surements have to be continually made to
know what is still there. In some circum-
stances, biological agents can persist for
decades. There are also animal reservoirs,
which will not go away.

For nuclear threats the major focusis on
detection and prevention: Detect the acqui-
sition of technologiesthat signal an interest
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biology, and just about every other science.

The session, “The Spallation Neutron
Source: Research and Development, Analy-
sis, and Design,” provided an update on
progress of the facility’s construction, as
well as details on several of the facility’s
engineering aspects.

“ Best-in-class’

Neutron scattering is, in some sense, a
benchtop experiment carried out on avery
large scale, noted R. Kent Crawford, head
of the instrument development team for
SNS, and who provided an overview of the
facility’ sinstrumentation. “It’sbenchtop in
the sense that [the experiments are] typi-
cally very limited duration experiments.
Userswill comefor afew daysto acouple
of weeks to do their experiments. Then it
will be a different set of users.” Crawford
said they anticipate that when thefacility is
fully outfitted with its instruments, there
will be on the order of 2000 separate users
per year.
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There are five neutron scattering instru-
ments that are being constructed as part of
the project, Crawford explained. Although
each of the instrumentsis a distinct entity,
there are many commonalities among the
instruments. “Thereare alot of components
that are common to the instruments. And
that’s part of the infrastructure that we're
developing.”

Argonne National Laboratory has the
lead responsibility for the instruments.
Nonetheless, from the beginning the work
group has included a significant number of
staff from Oak Ridge National Laborato-
ry—where thefacility isbeing built—in ad-
dition to ANL staff, Crawford said. “The
reason for that was that we wanted people
who were going to be operating these in-
struments in the long-term to have, in a
sense, grown up with them and have some
intellectual ownership of the instruments,
because wefeel that makesfor amuch bet-
ter facility in the long run.”

The guiding philosophy for the instru-
ments is that every instrument should be
best-in-class, Crawford said. That meansthat
if one took any of the SNS instruments and
put them in any other pulse source in the
world, “they would be better than the com-
parableinstrumentsat that source. So, we get
not only that increase in power associated
with the SNS, but we get an additional in-
crease associated with the instrumentation.

“That’ s possible because neutron scat-
tering instrumentation hasbeen afairly dy-
namic area and there’'s been alot of devel-
opments in components, which makes
possible considerably more sophisticated
instruments than could have been imagined
afew yearsago.”

Tour of accelerator systems

Stuart Henderson, the SNS accel erator
physicsgroup leader, pointed out the design
features that are unique to SNS as well as
itsunique technical challenges, and gavean
update on construction schedul es of the ac-
celerator components.

From an accelerator standpoint, Hender-
son said the exciting part of SNSisitshigh-
beam power. It is the highest beam power
machine under construction. SNSis seven
times as powerful as ISIS, the spallation
source at Rutherford Appleton Laboratories
in the United Kingdom, which at the mo-
ment is the highest power short-pulse
source, Henderson said.

“There are alot of complicated physics
and engineering issuesthat haveto be over-
come to achieve this unprecedented beam
power and control beam,” Henderson said.
“There's generating and handling high-in-
tensity beams, the control and operation of
pulse superconducting linacs, alot of com-
plicated beam dynamics issues related to
high-intensity beams.”

Thejob of the accelerator will be to gen-
erate a short-pulse proton beam of 1 GeV,
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about 700 nanoseconds long, and deliver it
to thetarget at 60 Hz—giving a beam pow-
er on target of 1.44 megawatts, Henderson
explained. The challengesthat arisein gen-
erating thishigh beam power and delivering
it to the target “really require unprecedent-
ed acceleration, transport, and accumulation
efficiencies,” hesaid. “Weredly haveto un-
derstand in great detail the beam dynamics,
beam quality, and beam transport in thisfa-
cility. And there have been anumber of de-
sign features to enable usto do that.”

On the physics end, Henderson said, the
high beam power brings up a number of
challengesthat fall in the realm of what are
called collective effects. “ Thisisawhol e set
of effects that arise from the fact that one
has alot of charge in asmall areain phase
space. Charges interact with one another.
Therearevery large cell forcesthat, infact,
can become so large, unless something is
done, that these forces can be larger than
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“Within each of those types, of course,
there are several structures that are repeat-
ing,” Henderson said. “In the drift-tube
linac there are six; [in the] coupled-cavity
linac, there arefour of theselarge modules;
in the superconducting part of the linac,
there are 33 individual accelerating cavi-
ties; and in the high-energy portion of the
superconducting linac, there are then 48.

“So, there are many, many cavities dri-
ven by many, many RF-power sources dri-
ven by separate klystrons,” which are
high-frequency amplifiers for generating
microwaves.

The front-end system of the SNSwas de-
signed, built, and commissioned by
Lawrence Berkeley National Laboratory. It
consists of an ion source that makes a 50-
milliamp-peak pulse-current H-minus beam.
The RFQ that accelerates the beam to 2.5
MeV asoformsitinto bunches about every
2.5 nanoseconds. “What emerges out the

forcesfrom the mag-
netic field whose job
it is to contain the
beam. So, therearea
number of design
features that have to
be taken into account
here to ensure that
does not happen.”
Ultimately, Hen-
derson explained, the
collectiveeffectslim-
it the performance of
every accelerator, if
the beam intensity is
highenough. “Thisis
avery important area
of work wherewe' ve
very carefully tried to
estimate all of these

In the linear accelerator, each
acceleration stage uses
radiofrequency cavities that
are optimized for the particle
velocity. This essentially
makes for a large number of
separate types of
accelerating structures,
Henderson said.

collectiveeffectsthat
we can think of . Wefeel that these have been
managed successfully up to this point.”

In the linear accelerator, each accelera-
tion stage uses radiofrequency cavitiesthat
areoptimized for the particle velocity. This
essentially makesfor alarge number of sep-
arate types of accelerating structures, Hen-
derson said.

In fact, there are five different types of
accelerators that are required to get the
beam up to 1 GeV with good efficiency and
with low losses, he explained. The beam
from theion sourceis 65 kilovoltsin ener-
gy, and it is accelerated and “bunched” in
an object called a radiofrequency quadru-
pole—an RFQ—that brings the energy to
2.5MeV. Thereisthen aset of six drift-tube
linac tanks that bring the beam to 87 MeV.
Thethird distinct type of accelerating struc-
ture, the coupled cavity linac, then takesthe
beam from 87 MeV to 186 MeV. Thefourth
and fifth accelerating structures, both su-
perconducting cavity linacs, take the beam
from 186 MeV to 380 MeV and from 380
MeV upto 1 GeV, respectively.
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end are nicely defined bunches of charge
every 2.5 nanoseconds,” Henderson said.

Thefront-end succeeded in achieving the
desired design parameters, Henderson said.
For instance, the designed output current
was 38 milliamps of peak pulse current;
LBNL achieved 50 mA. For duty factor,
LBNL met the 6 percent specification for
repetition rate. Likewise, they met the 60-
Hz repetition rate. “ This was a resounding
success and really proved out the design of
this type of front end,” Henderson said.
“It’ svery satisfying to have thefirst part of
the accelerator actually up there.”

The 2.5-MeV beam from the front-end
system is then delivered to the drift-tube
linac, which, as mentioned earlier, consists
of six individual accelerating cavities and
bringsthe beam up to 87 MeV. “Thisisthe
old-fashioned type of accelerator you read
about inyour physicsbook and it still works
very well,” Henderson said. Production of
the drift-tubelinac isfully under way. “We
will install and commission thefirst of these
[drift-tube linac] tanks from April to June
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of this spring and summer.”

Installation of the coupled cavity linac,
which takes the 87-MeV beam and accel-
eratesit to 186 MeV, is expected to occur
later thisyear. It is expected to be commis-
sioned in spring of 2004, Henderson said.

here in terms of power and in terms of the

much higher accelerating gradient.”
Installation, testing, and commissioning
of the different componentsis*“goingon all
thetime,” Henderson said. “Basically, com-
ponents are arriving in the direction the
beam proceeds

The NP2010 session was
organized to provide an
update on how the
government and industry are
following through on plans to
have a new commercial
power reactor up and on line
by the end of the decade.

through the acceler-
ator facility. So, we
install one section,
commission it, and
while we're com-
missioning that sec-
tion we're then in-
stalling components
further aong the
beam line.”

From the acceler-
ator end, the hard-
wareisin production
and is in the mea-
surement stage, Hen-
derson said. “Infact,
we're at full-scale

The superconducting linac, however, is
“really the thing that’ sunique in terms of a
linear accelerator, uniqueto the SNS,” Hen-
derson said. It is a high-power, proton su-
perconducting linear accelerator. There are
six individual accelerating cells—six small
resonating cavities made out of supercon-
ducting niobium—that are placed inside a
helium vessal. Three of these assembliesare
formed in astring that’ sthen inserted into a
cryomodule with heat shields, Henderson
said. Full-scale cryomodule production is
just starting, and commissioning of the su-
perconducting linac is planned for 2004.

But why the excitement about supercon-
ducting cavities? In high-duty factor linacs,
like the SNS, power dissipation in copper
cavities ultimately becomes a limit, Hen-
derson said. Accelerating gradientsin cop-
per cavitiesare generally limited to about 1
megavolt per meter in continuous wave op-
eration. “On the other hand, superconduct-
ing materials offer away around this, of re-
ducing power dissipation and achieving
much higher gradients because they have
extremely low RF surface resistance. From
niobium, for instance, surface resistance on
the order of 10-20 nano-ohms are achieved
routinely; it’s about 5 orders of magnitude
smaller than warm copper.

“So, the benefit hereis obvious: Theloss-
es on the cavity walls are greatly reduced.
Y ou deliver RF power to thisdevice and the
power is free to go into the beam as op-
posed to heating up and then being taken
away by cooling water, as opposed to heat-
ing up the accelerating structure itself.
Large accelerating gradients can be
achieved—about 10-15 megavolts per me-
ter isexpected inthe SNS. The present state
of the art isnow afew timesthat, actualy,
for higher frequency electron supercon-
ducting linacs. So, there arereal advantages
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production of almost
all the accelerator componentsat thispoint.”

Nuclear Power 2010

Ted Quinn, vice president of Business
Americaand a Past President of the Amer-
ican Nuclear Society, recalled during his
opening remarks of the“NP2010: Statuson
Deployment” session the past testimony of
anuclear engineering college student who
appeared before Congress. The student, ac-
cording to Quinn, had said that in order for
young peopleto be attracted to careersin nu-
clear power, three thingswould haveto hap-
pen. First, Congress would have to support
grants for university educations in nuclear
energy; second, the nation would have to
make an effort to strive for ahealthy and ro-
bust nuclear research program that includes
universitiesand national labs; and third, said
Quinnin quoting the student, “we' d likeyou
to build something.”

Inthat vein, said Quinn, the NP2010 ses-
sion was organized to provide an update on
how the government and industry are fol-
lowing through on plans to have a new
commercia power reactor up and on line
by the end of the decade.

Tom Miller, acting associate director of
the Department of Energy’s Office of Nu-
clear Energy, Science and Technology, ex-
plained the parameters of the DOE’s Nu-
clear Power 2010 program. The program
was born out of Vice President Dick Ch-
eney’ s national energy policy group, which
recommended in May 2001 that the nation
needs to depend on nuclear energy as a
source of electrical power.

Miller observed that the DOE was opti-
mistic about the program, and, in fact, “we
want to see many new plants deployed.”

The DOE has set a goal of 2005 for the
industry to decide whether to deploy at |east
one new reactor by 2010. Miller noted that
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some next-generation designs could be de-
ployed by 2010—General Electric sSABWR
“could,” Westinghouse’'s AP600 and
AP1000 and Eskom’s PBMR *“probably”
could, and Framatome's SWR-1000, GE's
ESBWR, and General Atomics' GT-MHR
“possibly” could.

In order to do that, though, the Nuclear
Regulatory Commission’ s untested process-
es—such asthe early site permit (ESP) and
the combined construction and operating li-
cense (COL)—would have to be demon-
strated, Miller said.

But progress has been made by the DOE
and industry toward construction of a new
reactor, according to Miller. A near-term
deployment road map has been completed,
abusiness case study (involving cost-shar-
ing projects with Dominion and Exelon to
look at commercial and federal sites as
homes for new plants) has been accom-
plished, ESP demonstration projects have
been initiated, and a gas reactor fuel quali-
fication plan has been developed.

Providing insight into NRC activitiesun-
der the agency’s 10 CFR Part 52 licensing
process was James Lyons, director of the
NRC'’ snew reactor licensing project office.
Three utilities—Dominion, Exelon, and En-
tergy—have announced they will submit
ESP applications to the NRC in 2003, with
approval expected by 2006, according to
Lyons. In addition, he said, the NRC’s ap-
proval of the AP1000 design is expected by
December 2005, and six other designs are
now currently in the preapplication phase.

Lyons said the NRC was developing an
ESPreview standard, so that review of appli-
cations would be “rigorous and consistent.”

Thereal crisis

Richard Myers, senior director of busi-
- ness policy—Environ-
. mental Policy and
Programsfor the Nu-
clear Energy Insti-
tute, observed that
there is no energy
crisis in the United
States, but instead an
investment crisis. He
observed, however,
that “if we leave that
Myers investment crisisun-
treated for very much longer . . . we will

have a very serious energy crisis.”
Theinvestment problem goeswell beyond
nuclear power, he said, and includes coal-
fired power plants and electricity transmis-
sioninfrastructure. Analysisdonein 2001 re-
vealed that the United States would have to
invest about $56 billion into electric trans-
mission just to maintain current levels of re-
ligbility throughout the nation. And by 2005,
the nation’s power plant fleet will be well
aged, according to Myers. Regarding nu-
clear, theindustry has about 800 000 MW of
capacity installed on the grid, with almost
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one-quarter of it—2190 000 MW—40 years
old or older and therest 25 yearsold or old-
er. For gas-fired steam plants, Myers said,
more than 100 000 MW are “older and at
risk” economically, asare more than 70 000
MW of coal-fired generation.

With projections from the Department of
Energy indicating that 375 000—525 000
MW of new capacity will be needed by
2020, “thisisaprofile of asector that is ob-
viously having investment problemsfor an
extended period of time,” Myerssaid. “This
is not technology problem. We know how
to build and operate [power plants]. What
we do not know how to doisfinance them.”

Myers said areason for the crisisis that
competitive markets, particularly dealing
with electricity production, “do not neces-
sarily produce optimal results.” Sacrificed
to electricity deregulation, he said, werere-
liability, fuel diversity, energy security, en-
vironmental values, and public “goods’
such as regulatory process, integrated re-
source planning, and levelized cost analy-
sis, even though these items are still public
policy imperatives.

Thus, if the need isto build high-capital -
cost technology in alow-capital-cost world,
Myers said, the challenge is to create incen-
tives for investment. Techniques that would
stimulate investment, he said, include accel-
erated depreciation of new plants, investment
tax credits, and, for early projects, protection
against political/regulatory/licensing risk.
Other incentivesincludedirect R& D support,
tax creditsfor clean-air production, renewal
of the Price-Anderson Act, and changes to
the tax treatment of decommissioning funds
to allow deductibility of annual contributions.
This al would make for an “ambitious leg-
idative agenda,” Myerssaid.

call the Shoreham event when talk turnsto
financing of new nuclear plants.

Andy Patterson, of Scully Capital, said
oneway to convince bankersto lend on new
nuclear construction is to provide them a
government guarantee on their money.
Scully Capital, an investment banking and
financial  services
firm, in October pre-
sented areport to the
DOE’s Nuclear En-
ergy Research Advi-
sory Committee that
summarized the dif-
ficulty in financing
the first few new nu-
clear plants. There-
port, “Business Case
for Nuclear Power
Plants” (NN, Dec. 2002, p. 19) explained
the need for government assistance in this
matter.

“One of the challenges is how to tackle
the extracosts for the first new units,” said
Patterson, “because you have a first mover
dilemma here. Everyone wants to be sec-
ond, third, or fourth, but nobody wants to
bear the cost of thefirst mover. And so gov-
ernment assistanceisjustified to handlethis
first mover penalty.”

The “extra costs’ for the first unitsin-
cludefirst-of-a-kind engineering expenses,
the long lead times needed for getting the
first plants built (because of untested regu-
latory processes, the Shoreham risk, etc.),
and the expected high capital costs.

Patterson recommended the startup of
what he called a standby credit facility.
“This would be a government vehicle, a
standby credit or insurance policy, where-
by after afew monthsin the plant’s com-
missioning if there's

Patterson

The “extra costs” for the
first units include first-of-a-
kind engineering expenses,
the long lead times needed
for getting the first plants
built and the expected high

capital costs.

a delay the bankers
would [have] their
interest covered,” he
said. “So the stand-
by credit facility
would cover the
bankers' portion on
anew facility.” The
standby credit also
would back up the
utility’ s equity/debt
in the project until
three to five years
after the plant’s
opening, when the

Shoreham+-level risk

In the 1970s to 1980s, the Shoreham nu-
clear power plant was built, and was ready
to operate in New York state when com-
munity and political pressure forced it to
stay closed forever. The utility that built it,
Long Island Lighting Company, lost bil-
lions of dollars and eventually was taken
over by the state's Long Island Power Au-
thority. Today, Wall Street bankersstill re-
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utility would be able
to start paying off its debt, he said.
Patterson said he was convinced thein-
dustry is moving toward new construction
for avariety of reasons. “Clearly, the out-
look for nuclear power hasimproved since
1990, and the message is starting to get out
to Capitol Hill on this,” he said. The ex-
isting low interest rates, the industry’s
“impressive” safety record, and the gener-
a public’ s support for nuclear all favor the
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building of new nuclear plants, he noted.

Another positive taken for granted by the
industry is the steadiness of nuclear fuel
prices, “given that [uraniumis] from stable
regimesin places like Australia and Cana-
da,” he said. “So that’'s a plus for the in-
dustry long term.”

Patterson said that the Scully Capital re-
port found three “key barriers that are
standing in the way of new orders’—spent-
fuel disposal (including its transportation),
reauthorization of the Price-Anderson Act,
and a clear NRC licensing process—but
that these concerns are being addressed.

Utility perspectives

Eugene Grecheck, Dominion’ svice pres-
ident of nuclear support services, agreed
that financial issues could hinder new plant
deployment, but he emphasized the chal-
lenge that untested regulatory processes
would offer.

The NRC’s new plant licensing process
has three parts: design certification, ESP,
and COL. While design certification al-
ready has been demonstrated by the NRC
and the ESP process is under way, the COL
process “will need asimilar initiative by in-
dustry and government,” Grecheck said.

Grecheck also detailed Dominion’s par-
ticipation in the DOE’s ESP business case
study for evaluating sites for possible new
plant construction. Selected for study were
three DOE sites—the Idaho National Engi-
neering and Environmental Laboratory, the
Savannah River Site, in South Carolina, and
Portsmouth, Ohio—and two Dominion plant
sites—Surry and North Anna, in Virginia.
Each site was evaluated using 45 criteria
covering economic, engineering, environ-
mental, and sociological factors. The evalu-
ation work culminated in aDominion report
submitted to the DOE in September 2002.

The report recommended that the North
Anna site be selected for the ESP demon-
stration effort, but it aso determined that
al five sites were “potentialy suitable for
deployment” of new nuclear power plants.

Dominion plansto submit an ESP appli-
cation for the North Anna site in Septem-
ber, with the NRC' s technical reviews ex-
pected to be completed in March 2005 and
legal reviews by April 2005. The ESP and
the final siting report are expected to beis-
sued in May 2005, said Grecheck. (ESP ap-
prova would giveadtility permissiontolo-
cate a new plant at a site, but does not
commit the utility to building anew plant.)

Marilyn Kray, vice president of project
development for Exelon Generation, said
the “driving force” behind any Exelon de-
cision-making is to increase shareholder
value. Thus, in a deregulated market, she
said, it is“very difficult now to look at the
capital expense” that is needed to build a
new plant and then wait “10 years or 15
years before you can recover that and the
impact it’ sgoing to have on your earnings.”
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Kray stressed that a utility shouldn’t
scramble now to build anew plant in hopes
of making financial gain later. “That is not
at all the behavior that we want to occur,”
she said. “So, thereal driving force behind
that at Exelon is that we need to view nu-
clear as abusiness and not as a cause.”

But Kray agreed that the nuclear option
should be maintained, and in that regard,
Exelon is one of three utilities (along with
Dominion and Entergy) that is planning to
be an ESP applicant. Exelon plansto filethe
application for the Clinton plant site, in I1li-
nois. (The Clinton plant is operated by
AmerGen Energy Company, which is par-
tially owned by Exelon. In an earlier meet-
ing session devoted to ESP, Kray noted that
if Exelon putsitsinterest in AmerGen on
the market, as has been rumored, Exelon
would hope that prospective buyers would
view Clinton’ s ESP application as an asset.)

Dan Keuter, vice president of nuclear
business devel opment for Entergy, promot-
ed the clean-air quality and energy security
of nuclear power. He also said that oft-told
tales of nuclear power’s government over-
subsidization are “a
flat-out lie.” For ex-
ample, the tax credit
of $17/MWh that the
wind-power industry
receives would pay
“all costs of operat-
ing” anuclear power
plant, he said.

Keuter said that
Entergy is planning
to submit an ESP ap-

Keuter
plication for its Grand Gulf plant in 2003.

Nonproliferation and Clinton

The panel session, “Non-proliferation
policy inthe U.S.: Isit current with chang-
ing times?,” brought together several peo-
plewho had been government officialsand
advisorsduring the Clinton years, whenim-
portant nuclear policiesfor the post-Soviet
erawere developed.

Inintroducing the panel members, Chair-
man David Rossin said he had asked them to
describe how the policies were arrived at,
something that outsiders rarely get an op-
portunity to hear. Rossin added some his-
torical perspective, reminding the audience
that although President Ronald Reagan re-
scinded many of President Jimmy Carter's
nuclear policies, thelatter’ snuclear fuel cy-
cle policy has largely remained intact. In
Rossin’sview, thereason for thisisthat the
nuclear industry did not have the courage,
the capital, or the need to risk investing in
reprocessing. The possibility was revived
only after theend of the Cold War, when the
issue of excess military material had to be
confronted. While this opened up discussion
on the use of mixed-oxide fuel for the dis-
position of plutonium, President Clinton did
not consider it a possible energy source.
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Rossin first gave the floor to session co-
chair Roger Hagengruber, director of the
Institute for Public Policy at the University
of New Mexico, who noted that past deci-
sions may have been understandable and
the best choices at thetime, but in retrospect
they have not provided a sound pathway for
accommodating the pragmatic reality of en-
ergy needs and nonproliferation. The Unit-
ed States now needs to lead, he said, not
only in policy, but in technologies that
lessen the likelihood of proliferation. One
of the most promising developments, he
said, isthe new “coalition” with Russia.

Steven Black, acting director of the Office
of Nonproliferation and International Secu-
rity at the Department of Energy’ s National
Nuclear Security Administration, noted that
before the events of September 11, not
enough attention was paid to the nexus of ter-
rorism and weapons
1 of mass destruction.
He said that the Unit-
ed States had focused
on rogue nations and
weapons of mass de-
struction and not on
terroristsand wespons
of mass “disruption,”
such as radiological
dispersa devices
(RDDs). September
11 brought into the light aneed to reevaluate
perceptionsand therisk of well-organized, fi-
nanced, and committed nonstate actorsand of
nonconventional weapons.

Black listed a number of measures, no-
tably taken with Russia, including the dis-
position of weapons materials, controls on
technology and weapons scientists, mater-
ial security and border control, and others.
The programs have a so been expanded to
involve other countries and the Interna-
tional Atomic Energy Agency, in areas such
as physical protection and the location and
control of radiological sources.

Rossin

The Clinton years

The session then heard from three people
who had taken part in devel oping the Clinton
administration’s nuclear policy: Fred Mc-
Goldrick (now with Bengelsdorf, Mc-
Goldrick and Assoc.), who worked at the
State Department; Prof. Leon Feurth (George
Washington University), whowas Vice Pres-
ident Al Gore' snational security advisor; and
Dan Poneman (Scowcroft Group), who was
with the Nationa Security Council (NSC).

At the outset of Clinton’ s administration,
McGoldrick noted, the NSC undertook a
major review of nonproliferation policy.
Following his own suggestion to the State
Department, McGoldrick produced a short
paper that set out what was needed in anon-
proliferation policy. The paper stressed that
large amounts of fissile material coming out
of disarmament agreements had to be dealt
with, and that the international community
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wanted assurances that the material was se-
cure and would never be used again for mil-
itary purposes.

In policy statements made in 199293,
McGoldrick explained, Clinton proposed
the purchase of excess weapons high-en-
riched uranium (HEU) from Russia and
other countries, and its conversion for usein
civil nuclear programs, which has already
resulted in removing tons of material from
possible weapons use. He also wanted to
deal with excess weapons plutonium, which
led to the 2000 agreement with Russia for
the disposition by each country of 34 tonnes
(t) of material. For this program, the Unit-
ed States adopted a dual-track policy of
converting some plutonium to MOX fuel
and immobilizing therest. It also agreed for
Russiato convert al of itsmaterial for pow-
er reactor use.

McGoldrick also mentioned the trilater-
a agreement signed with the IAEA on es-
tablishing verification proceduresto ensure
that excess material in each country was se-
cure and not used for military purposes. The
subsequent negotiations did make progress,
notably on agreed technical inspection tech-
niques, but stalled on Russia srefusal toin-
clude the Mayak storage facility under
IAEA verification.

A move by the State Department was to
encourage all countriesto convert research
reactorsto operate with reduced enrichment
uranium and to reinvigorate the U.S. pro-
gram to take back research reactor spent
fuel from other countries. It isaso working
with Russiato do the same for research re-
actors supplied by the Soviet Union.

Clinton also proposed an international
convention to prohibit the production of fis-
sile materials for nuclear explosive purpos-
esor outside safeguards. Theideaof afissile
materia cutoff treaty, or FMCT, was aimed
at stopping production by countries such as
India, Israel, and Pakistan. No negotiations
on this have taken place, however.

There were also proposals to limit the
production of plutonium by maintaining a
bal ance between production of plutonium
and its use in MOX fuel. One related rec-
ommendation by the State Department is
that al excess plutonium be placed under
the temporary custody of the IAEA until it
is released for peaceful uses. McGoldrick
believes that thisis an idea that should be
considered and has published a detailed
proposal onit.

While the Clinton administration reject-
ed reprocessing and the use of plutoniumin
the United States, Clinton did not take a
rigid ideological position on the use of plu-
tonium outside the United States, said Mc-
Goldrick. He did not call for the end of re-
processing for civil programs, only the
unsafeguarded production. In particular,
Clinton did not stand in the way of repro-
cessing, granting long-term prior consent to
Europe and Japan. McGoldrick also men-
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tioned that Clinton resisted the considerable
pressure from Congress and the environ-
mental lobby to publicly oppose the startup
of British Nuclear Fuel’s Thorp reprocess-
ing plant. This was probably because such
opposition would have made it difficult to
secure the cooperation of Britain and other
European countries to pursue his other ob-
jectives. It struck McGoldrick that essen-
tially al of Clinton’s initiatives have been
continued by the present administration.
Leon Feurth wasan advisor to Al Goredur-
ing Gore stimein Congressand in the White
House, where hewasthe Vice President’ sna-
tional security advisor during both terms.
Feurth explained that the seeds of Clinton’s
policies were set during the campaign that
brought him into office, such as advocating a
comprehensivetest bantreaty. It wasaso clear
during the campaign that Clinton would en-
gage global environmental issues in contrast
to the previous administration that had to be
dragged into them, hesaid. Thisincluded ade-
sreto shift away from carbon-based fuelsand
nuclear energy in genera. The Clinton ad-
ministration did not undertake an ideologica
war against nuclear energy, he said, but it did
not advocate it as aprimary source of power.
Thisled to someinteresting problems, Feurth

This understanding, which was at least
slowing down the Iranian plans, broke
down when Republican staffers leaked the
arrangement to the press. Iran has caused a
loss of time and momentum on other pro-
liferation issues, Feurth said.

He noted that the advantage of the HEU
deal wasthat it offered large enough finan-
cial benefit to Russiafor Russiato agreeto
it. He believesthe United States needs oth-
er such leverageto gain further Russian co-
operation. He pointed to Minatom’s desire
that the U.S. agreeto its offering spent fuel
services to other countries.

As for North Korea, Feurth fears that
“counterproliferation,” which he defined as
action designed to physically impede the
acquisition of technologies that could lead
to proliferation, rather than “nonprolifera-
tion,” which focuses on diplomacy, would
become America’ s dominant policy.

Dan Poneman, who joined the National
Security Council during the first Bush ad-
ministration, noted that the Clinton admin-
istration wanted to develop a “cradle-to-
grave” approach to the removal of excess
fissile material, not just to secureit. He said
that the administration soon realized that
the best approach was to work construc-
tively with Russia,

The construction of a reactor
at Bushehr in Iran remained a
problem. Feurth claimed that
the Clinton administration
had reached some sort of
agreement with Russia to
hold off for the time being on
Iranian ambitions.

which led to the
HEU and plutonium
disposition agree-
ments.

Civil reprocess-
ing, he remarked,
was acontentiousis-
sue, and many inthe
Clinton administra-
tion were interested
in a more coercive
approach as under
the Carter adminis-
tration. But Clinton
understood that such
an approach could
backfire, so it was

recalled, such asthe Czech Republic’ srequest
for the administration’ sblessing for Westing-
house to complete the controversial Temelin
plant. Feurth explained that following a due
diligence exercise, the administration ruled
that Westinghouse could proceed under cer-
tain assurances regarding safety.

As a Senator, noted Feurth, Al Gore be-
came aleading figure on proliferation is-
sues following the discovery of Irag’'s nu-
clear activities. As Vice President, Gore
was involved in completing the agreement
on the exchange of weapons for fuel be-
tween Russia and Ukraine, and in pushing
thefinal closure of Chernobyl.

The construction of areactor at Bushehr
inIran remained a problem. Feurth claimed
that the Clinton administration had reached
some sort of agreement with Russiato hold
off for thetime being on Iranian ambitions.
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decided not to mus-
cle Europe and Japan into accepting the
U.S. position.

Poneman also mentioned that when the
United States began to look at plutonium
disposition, it did not have a clear policy
and gave the National Academies of Sci-
ence achanceto examineit. The NAS con-
cluded that immobilization and burning as
MOX were viable options, and the Clinton
administration devised the dual-track ap-
proach, which was abandoned by the new
(George W. Bush) administration. During
the session’s question-and-answer period,
Feurth acknowledged that the reason for
dropping the immobilization option was
largely budgetary and did not indicate the
desireto adopt reprocessing. “1 do not think
the Bush approach is any more or less ide-
ological than the Clinton [approach],” he
said.
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Taking account of September 11

Alex Burkart, deputy director of the Of -
fice of Nuclear Energy Affairs at the Bu-
reau of Nonproliferation Affairsat the State
Department, discussed what is happening
currently. In particular, policies are being
adapted to take account of the events of
September 11, 2001. For example, distinc-
tions between state and nonstate actors have
been blurred, as has the view of what a
weapon of mass destruction is.

The Department has adopted five goals:
1. Curb the supply of material's, equipment,
and technology for weapons of mass de-
struction and missilesto proliferatorsor ter-
rorists. Prioritiesinclude preventing diver-
sion and stopping specialized knowledge
from leaving the Former Soviet Union, halt-
ing the supply to Iran of nuclear equipment
and technology, and strengthening multi-
national export control regimes, such asthe
Nuclear Suppliers Group. Achievementsal-
ready realized include:
m The setting up by the Russian and Amer-
ican Presidents of aworking group to iden-
tify waysto increase the rate of safe dispo-
sition of fissile materials.
m The return to Russia of spent fuel from
research reactors supplied by the Soviet
Union.
m Setting radiological dispersion devicesis
a“front-burner” terrorist issue.
m The G-8 agreement to commit $20 bil-
lion to support cooperation projects on non-
proliferation.
m Engaging India, Pakistan, and Israel in
participation in export control training.

Burkart noted that Iran is one of the is-
sues standing in the way of advanced tech-
nological cooperation with Russia. “It is
more than aminor detail to the President,”
he said.
2. Get states seeking weapons of mass de-
struction to cease their efforts. Burkart ex-
plained that the United States approached
each situation differently:
m On Irag, the government pushed through
the UN resolution, which President Bush
called a fina “disarm or be disarmed”
demand.
m On North Korea s nuclear ambition, the
United States is seeking to resolve this by
diplomatic meanswith friendsand alliesin
the region.
m On Indiaand Pakistan, the United States
has chosen dialog rather than atongue-lash-
ing to improve situations regarding control
of weapons and materials. It iseven seeking
to work with their peaceful nuclear pro-
grams in ways that are consistent with ex-
isting commitments and obligations.
3. Strengthen the international systems of
nonproliferation treaties, norms, and stan-
dards and their implementation.
4. Constrain the transfer of advanced con-
ventional arms, as well as nuclear, chemi-
cal, and biological weapons.

Continued
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5. Promote international nuclear coopera-
tion under the highest nonproliferation and
safety standards.

Finally, Burkart mentioned how very
painful it wasfor some in the Clinton ad-
ministration to include MOX as one of
the options for plutonium disposition.
The administration, however, found the
Russian argument to burn MOX fuel
quite compelling.

Nonproliferation challenges

The Technical Program Chair’s* Special
Session: Nonproliferation Challenges for
Nuclear Technologiesin the 21st Century”
was led by Tom Sanders, vice chair of the
ANS Special Committee for Nuclear Non-
proliferation and manager of nuclear initia-
tives at Sandia National Laboratories
(SNL). This session is part of the commit-
tee’s continuing effort to keep ANS mem-
bersinformed on proliferation issues.

At the start of the session, co-chair Scott
Dam, of Jupiter Corp., acknowledged the
work of two people: Buzz Savage, one of
his assistant technical program chairs, and
Mel Buckner, chair of the ANS Special
Committee for Nuclear Nonproliferation.

In the opening talk, Robert Eagan, SNL,
said he wanted to expand the discussion be-
yond policy issues to cover energy needs
under the rubric “ Power for Peace and Pros-
perity” to get across the idea that energy
sources that are affordable, clean, and
broadly available are critical for peace as
are nonproliferation measures.

Eagan demonstrated the importance of
energy by displaying a chart, produced by
British Petroleum, that showed an almost
one-to-one connection between availability
of affordable energy and economic pros-
perity—"and all the things that that brings
with it,” he said. By 2020-2030, Eagan
said, shortagesin oil are pretty certain to de-
velop and pricesto rise. The samething ap-
plies to some degree to natural gas. To as-
sess the implications, he described the
Global Energy Futures Model and the
Global Nuclear Futures Model developed
by Sandiaeconomists. These areinteractive
tools that allow users to see the conse-
quences of changesin various parameters—
such as energy efficiencies, reactor types,
aternative energy sources, etc.—on the
economy, energy supply, pollution, and
other environmental issues.

Eagan pointed to two particular global
problems that will become more severe:
carbon emissions from the developing
world, and water shortages. He said that he
had recently heard a figure from a U.N.
source that 25 000 people die each day from
a lack of clean water. Nuclear can con-
tribute to the world’s need for energy and
water and reduce carbon emissions, but, he
said, “it must be affordable, exportable,
safe, and secure.” Its use needsto be broad
and international and take account of pro-
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liferation concerns, he added. For alarge
increasein use, there will be aneed for ad-
vanced fuel cycles, otherwise the burden on
waste repositories could beintractably high.
He posed other questions that must be an-
swered: Should plutonium be separated? | f
so, by whom? Is the thorium cycle better
than plutonium? Should breeders and re-
processors be confined to a few countries?

Academician Evgeny Velikhov, presi-
dent of the Kurchatov Institute, gave a per-
spective from a country fully committed to
nuclear energy. For Russia, said Velikhov,
proliferation concerns are a great obstacle
to the economic development of nuclear
power, athough, he noted, it also provides
some commercial opportunities.

Everyone at the meeting, noted Velikhov,
knowsthat thereis aneed for nuclear pow-
er and that before the restart can happen on
alarge scale, proliferation issues need to be
resolved. In his presentation, he concen-
trated on technological means rather than
the politics of nonproliferation. Among the
measures he discussed were the use of
closed fuel cycles, with fuel and actinides
returned to reactor, and the establishment
of centers—under international controls—
for spent fuel reprocessing. Such centers,
he said, will help prevent access to fissile
material and technology, and will provide
physical protection and security. One radi-
cal option, which he described as a combi-
nation of technological and economical
means, isto move to the leasing of nuclear
reactors and fuel and applying “ cradle-to-
grave” supply contracts rather than simply
selling the technology. What he particular-
ly favored was the setting up of alimited
number of large nuclear centers under in-
ternational control, and, rather than sup-
plying nuclear technology, it would deliv-
er products—energy, water, and heat—
under leasing arrangements.

Not surprisingly, Velikhov provided a
Russian proposal based on the huge nuclear
submarine construction facility, SEV-
MASH, the largest covered shipyard in the
world, which could produce six submarines
per year. Reactors could be constructed
there, placed on barges, and shipped to the
consumer under a leasing scheme. At the
end of reactor lifetime—say, 50 years—it
would be returned to the yard in the same
way. Besides the advantages of factory
manufacturing (reduction of construction
time, lower dosesfor workers, etc.), he said,
thiscould also simplify licensing. Velikhov
noted that the AP600 reactor would be just
theright size for the facility.

Another technology under development
in Russia is floating reactors, particularly
for remote or isolated areas where energy
and fresh water are needed, he noted.

Velikhov sidestepped a question on his
view of the possibility of gaining American
support for Minatom’s plan to offer spent
fuel servicesin exchange for dropping the
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Iranian project. He did, however, put for-
ward hisbelief that U.S. concerns could be
resolved through other means.

Jacques Bouchard, head of the Nuclear
Energy Division of France's Commisariat
al’Energie Atomique (CEA), focused on
the back-end of the fuel cycle. France till
considers recycling preferable to storing
spent fuel in repositoriesthat could become,
hewarned, “ plutonium mines.” France cur-
rently recycles plutonium as MOX fuel in
20 of its 58 pressurized water reactors,
based on the principle “equality of plutoni-
um flows,” which means recycling all plu-
tonium produced from reprocessing. France
aso plansto increase burnup of MOX fuel,
which is now limited to three in-core cy-
cles. Work to license afour-batch strategy,
asfor uranium oxidefuel, isunder way un-
der the MOX “parity project.” Bouchard
said that a stabilization of France's inven-
tory of separated plutonium should be
achieved around 2005.

Bouchard reminded the audience that
light-water reactors will remain the domi-
nant reactor system for quite some time, as
new designswill not play animportant com-
mercial role until the middle of thiscentury.
Hebelievesthat the situation is such that plu-
tonium must be used if itsinventory it to be
kept as low as possible. The first option for
increasing burnup, he said, is to utilize full
MOX cores, whichisbeing studied in France
for the EPR (European pressurized water re-
actor) and in Japan for the advanced boiling
water reactor. Beyond that, Franceisalso de-
veloping advanced fuels and fuel manage-
ment strategies to burn more plutonium.

Inthelonger term, Generation IV designs
being developed now will take account of
sustainability issues (efficient use of natur-
al resources and minimizing waste produc-
tion), as well as proliferation-resistance.
Bouchard particularly pointed to the “fast
neutron, closed-cycle” family of reactors
(including gas, sodium, and lead-bis-
muth—cooled systems), which are “top-
ranked in sustainability,” in terms of ac-
tinide management and conversion of fertile
uranium, and rated good in areas of safety,
economics, prolifera
tion-resistance, and
physical protection.
Theidea system, he
suggested, would be
an integrated cycle
involving a homoge-
neous fast core with
nonseparated  ac-
tinide recycling that
takes in natural ura-
nium and puts out
only fission products as waste. Bouchard
mentioned that several optionshave beenin-
vestigated, the most well known being the
electro-metallurgical process developed at
Argonne National Laboratory in the United
States for the Integrated Fast Reactor fuel

Bouchard
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cycle. France, Japan, and Russia have also
worked on schemes. CEA studiesinclude a
method based on conventional Pyrex repro-
cessing and another known as Ganex
(Group ActiNides EXtraction).

Nuclear’ s vital voices

Thefinal two speakers, explained Sanders,
werevital voicesin turning around the posi-
tion of the U.S. Congressand the government
on nuclear energy: Pete Lyons, who has
served as science and technology advisor to
Sen. Pete Domenici, of New Mexico, since

Saving millions

perating nuclear utilities need to
have a decommissioning “guru”

on staff—to create and update a
decommissioning plan, to keep track of
decommissioning issues, to attend indus-
try conferences and sessions on decom-
missioning technologies—evenif they are
not planning to decommission aplant any
time soon. Thiswasthe major piece of ad-
vice proffered by the panelistsat asession
titled “Saving a Few Hundred Million
Dollars: What Nuclear Power Plant Op-
erators Should Be Learning from Plants
in Decommissioning.” The session was
sponsored by the ANS Decommissioning,
Decontamination and Reutilization Divi-
sion and organized by Joseph Carignan,
of TLG Services.

Ray Burke, of Maine Y ankee, noted
that he would have called the session “ Pay
Me Now, or Pay Me Later.” His compa-
ny made an abrupt decision to decom-
mission the plant (located in Wiscasset,
Maine)—a decision that it was not pre-
pared for, Burke said. His presentation ad-
dressed the question of if the utility had it
tolive all over again, how would it better
position itself for decommissioning?

First, Burkesaid, it would pay more at-
tention to stakeholders. Build arelation-
ship with opponents and engage in dia-
logueswith thelocal community, creating
aCommunity Advisory Board if thereis-
n’'t oneaready, he declared. Also, he said,
go back to company archives and see who
owes what to whom. If the company has
committed to returning a piece of land to
the community or to remediating a por-
tion of property to pre-plant condition,
that needs to be known.

Second, he said, control contamination
now. Prevent leaks and spills and clean
them up quickly when they do happen.

Third, build a strong historical site as-
sessment. Keep good records on both ra-
diological and nonradiological spills.
Take photos before and during construc-
tion and during any plant modifications.
Include spill and event questions in em-
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January 1997, and Bill Magwood, director of
the Department of Energy’s Office of Nu-
clear Energy, Science and Technology.

Sen. Domenici, explained Lyons, kicked
off the current round of interest in nuclear
energy in a speech titled “A New Nuclear
Paradigm,” which he presented at Harvard
University in October 1997. In that speech,
he called on the United Statesto harnessthe
nuclear genie. Lyons noted that Domenici
has al so provided | eadership on most of the
nonproliferation initiatives involving Rus-
sia. Theseincludethe M aterials Protection,

ployee out-processing forms. Burke said
that Maine Y ankee was fortunate to be
able to hire a former employee who had
helped build the plant and who knew
where the photos were kept. These pho-
tos proved invaluable in showing regula-
tors the condition of the site before con-
struction started.

Avoid the legacy waste trap, he urged.
If any waste is stored onsite, get rid of it
ahead of time. Thisincludes any contam-
inated soil, Burke said. Get rid of it now.

Finally, he said, develop a good de-
commissioning plan. Most plants are re-
quired to have a decommissioning fund
and cost estimates, but alot moreisneed-
ed. The decommissioning guru may seem
like awasteful expense, but will proveto
beinvaluable, especidly if thereisasud-
den shutdown decision, he observed. The
guru needs to be atechnical person, “not
just an accountant,” Burke concluded.

Einar Ronningen, from the Sacramen-
to Municipal Utility District, whichisde-
commissioning the Rancho Seco plant
(located in Clay Station, Calif.), echoed
some of Burke'scomments. “Don’t enter
decommissioning with alarge inventory
of radwaste,” he cautioned. In addition,
minimize bulk chemical inventories be-
fore shutdown.

Also, he said, it would be wise to do a
chemical decontamination of the major
plant componentsimmediately after shut-
down. It may be expensive, but it is cer-
tainly cheaper than “ sitting around for 10
years’ waiting for the componentsto cool
down.

On the topic of decommissioning plan-
ning, Ronningen reminded the audience
that a decommissioning cost estimate is
not the same as planning. The cost esti-
mate will tell you what, not how, he said.

Elias Henna, of Southern California
Edison (SCE), which is decommission-
ing San Onofre-1 in San Clemente,
Cdlif., noted that his company islearning
a great deal from the San Onofre-1
cleanup, since it has two operating units
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Control and Accounting Program; the high-
enriched uranium (HEU) deal; plutonium
disposition; and efforts to keep scientists
occupied with valuable work in Russiaand
the Nuclear CitiesInitiative.

In the past year, Domenici proposed the
Nuclear Non-Proliferation Act, which seeks
to recognize the global character of nonpro-
liferation and terrorism challenges. Whilethe
bill was not carried through to law, most of
its measures were included in the Defense
Authorization bill, which did pass. Theaim of
the Act was to broaden most of the DOE’s

sharing the plant site. His major sugges-
tion was one that he said might seem
counterintuitive: If a utility already has
decided on a decommissioning date
sometimein the future, toward the end of
life, it should switch to shorter refueling
cycles and use lower burnup fuel. That
way, fuel in the pool will have to be
cooled for only five years, whereas high-
burnup fuel has to cool for about 15
years. Inthisway, he said, acouple more
refueling cycleswill be added, but the de-
commissioning project can be shortened
by some four years (assuming no tech-
nological breakthroughs in canister de-
sign and no change in NRC regul ations).
Some $191 million in fuel costs will be
added, he noted, but $261 million in de-
commissioning costs will be saved.

He conceded, however, that thisideais
more appropriate for a plant operating in
a regulated market, not a free market.
SCE is currently replanning the fuel cy-
cles of Units 2 and 3 toward the end of
plant life to incorporate thisidea

Mike Williams, balance-of-site super-
visor at the decommissioning Saxton
plant, in Saxton, Pa., suggested that plants
keep GPS (global positioning system) co-
ordinatesfor every spill. His other pieces
of advice: “Plant operators are smart, but
are not necessarily in very good shape!”
Thus, he said, you may not be ableto use
operating staff as your demolition work-
ers. Also, before you even think of a de-
commissioning cost estimate, do ahistor-
ical site assessment. Finaly, “Odds are,”
he said, “you don’t know enough about
your site’s groundwater.”

In the subsequent question-and-answer
session, an attendee asked if a plant’ sde-
commissioning fund could be used to
fund the “decommissioning guru.” The
panel suggested that there may be some
regulatory resistanceto that. One panelist
noted that plants can use up to 3 percent
of the fund for decommissioning plan-
ning, and so may be able to get cost re-
covery once decommissioning begins.
However, Williams stated, regardless of
whether autility can recover the cost, it's
agood investment.—Nancy Zacha
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nonproliferation programs to include an in-
ternational focus beyond just Russia. It en-
courages cooperation with the Russian Fed-
eration wherever possible, and recognizesthe
vita role played by thelAEA. Amongitspro-
visionsisto create an expanded HEU blend-
down program over and above the current
HEU deal to enablefaster stock reduction; it
encourages blend-down to just below 20 per-
cent, not to low-enriched levels, and restricts
the entrance of low-enriched uranium to the
United Statesto avoid disrupting the market.

Another bill introduced was for funding
to set up international repositories working
with the IAEA that would take orphan ra-
dioactive sources. It also would provide di-
rect assistanceto oth-
er countries to
remove large sources
and to replace them
with alternative tech-
nologies. There was
not enough timefor it
to go through in the
last session, said
Lyons, but it will be
reintroduced. Most
recently, Domenici
has been working on the advanced fuel cycle
initiative, which combines the study of ad-
vanced reactors, advanced reprocessing tech-
nologies, and reactor- or accelerator-based
transmutation.

After abrief description of the Bush ad-
ministration’ senergy policy, Bill Magwood
explained some of the rationale behind its
support for nuclear energy. It is clear, said
Magwood, that fossil fuelswill remain the
country’s baseline for energy, but they all
have question marks: supply disruptions
and pricefluctuationsfor oil and long-term
concerns of stability of supply and pricefor
natural gas; coal—an abundant resource—
may, without important advances in tech-
nology, be unavailable because of pollution
and greenhouse gas emissions. Renewables
will be important, he said, but there are
questions about their potential for meeting
growing demand and their costs.

Nuclear, on the other hand, has provenit-
self, particularly over the past decade, he
noted. Concerns about proliferation, how-
ever, ssimply will not go away. That iswhy
the Gen IV program considers diversion
and security threats, he said, adding that the
Gen |V Roadmap project has been con-
cluded and a report will be given to Con-
gress by March.

Another important element is the ad-
vanced fuel cycleinitiative, for which apro-
gram planisbeing developed. Magwood ex-
plained that the near-term objectives focus
on reducing the amount of high-level waste,
the cost of geologic disposal of spent fuel,
and the amount of actinides and plutonium
in the spent fuel. In the longer term, it will
look at advanced technologiesto reducethe
toxicity of HLW, to optimize the perfor-

Magwood
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mance of the Yucca Mountain repository,
and to devel op other advanced nuclear tech-
nologies. Although there are no plans to
move forward on commercial reprocessing,
he said, its potential benefit for extending
fuel resourcesfor hundreds of years, aswell
as for managing spent fuel, must not beig-
nored.

At the moment, DOE and partner orga-
nizations are al so studying the devel opment
of evaluation methodologies to find out
how to measure proliferation-resistance.
Thisisalong-term effort to make it possi-
ble to compare the capability of different
systems. DOE is also working on instru-
mentation to provide measurement and con-
trol of materialsin recycling facilities, and
atask forceislooking at the characteristics
of proliferation-resistant recycle fuels for
light-water reactors.

DOE sees Russiaas an important partner
for research and development, said Mag-
wood, and following the last Bush-Putin
summit, a plan for future work has been
prepared with Minatom and given to the
presidents.

Finally, Magwood highlighted a major
nuclear energy mission for the Idaho Na-
tional Engineering and Environmental L ab-
oratory (INEEL). Over the past few years,
there has been some decrease of work at
INEEL and other national laboratories,
Magwood said, and Energy Secretary
Spencer Abraham decided to revive those
missions and bring the labs back to their
former glory. They will be the focus for
Gen |V system devel opment and advanced
fuel cycles, and provide some support for
the deployment of space nuclear power sys-
tems. Hisfinal slide was a job advertise-
ment asking for senior management people
to go to the great Northwest.

Outside regulators for DOE?

External regulation of Department of En-
ergy facilitiesis an idea that’ s been tossed
around for a decade. In 1993, Hazel
O'Leary, who was Energy Secretary at the
time, announced the department’ s intention
of seeking external regulation of DOE na-
tional laboratories and facilities, replacing
the department’ sself-regulation. A few years
later, an advisory committee recommended
that the Occupational Safety and Health Ad-
ministration, or OSHA, should regulate
worker safety and the Nuclear Regulatory
Commission should regulate nuclear facili-
ty safety at DOE sites. Intheyearssince that
time, however, despite several more studies,
little in the way of concrete progress on the
transition has been made.

In 2001, Congress directed the DOE to
put together an implementation plan for
transitioning to external regulation for its
nondefense science laboratories, presuming
the NRC’'s and OSHA'’s regulation. The
next significant deadline on theissueisMay
31, when four as-yet-unnamed laboratories
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are expected to submit accurate and detailed
cost estimates of the transition.

The session “ External Regulation of Op-
erating U.S. Department of Energy Nuclear
Facilities” addressed some of the concerns
that remain as the May 31 deadline ap-
proaches. The audience heard perspectives
from a government employee who worked
on areport on external regulation, adeputy
director at anational laboratory, and askep-
tical industry veteran. The Department of
Energy itself, though, was not represented.

“Asfar asl cantell, we re back wherewe
were before when we first looked at this
thing six or seven yearsago,” observed Gary
Boss, of the General Accounting Office.
“Andthisisanissuethat’ sbeen gong onfor
along time.” Throughout the session, there
were severd other expressions of frustration
both with the process and with the very idea
of externally regulating the facilities.

Although the most immediate issue is
whether the DOE should transfer 10 non-
weapons | aboratoriesto external regulation,
there was a feeling that, despite the foot-
dragging on thetransition, it isonly amatter
of time before more DOE labs follow suit.

Bosslikened that certainty to that of apar-
ticular, nationally known golf club admitting
women members. “I think there’sa genera
feeling among many that eventually that’s
going to happen—that eventually, at some
point in time, there’ Il probably be afemale
member at Augusta National golf course.

“1 think that eventually these laboratories
will be regulated by someone other than
DOE. And the question is, How do you get
there? What's the best way to get there?
What' s the most careful way to get there,
taking into account everything from a safe-
ty standpoint, security standpoint?

“You can get there if you want to.
There'saway to do it to preserve national
security, without it being overly costly. It's
just aquestion of doing it carefully. | think
eventually you'll seethat. ... Tome, it's
just amatter of time before we do that.”

Onwith it, already

Because of the differing interests of the
parties involved in studying the possibili-
ties of external regulation, the General Ac-
counting Office was asked to put together a
report on costs. Gary Boss, assistant direc-
tor of natural resources and environment for
GAO, was one of the coauthors of the re-
port, and his dissatisfaction with the amount
of progress on the matter was apparent.

After reading through one report on the
matter early on in the process, Boss re-
members not being able figure out why the
issue was so complicated. “I thought,
what’s the big controversy here?’ he said.
“1 thought it wasreal clear.

“And, it wasn't real clear. It was muddy.
And quite frankly, | don’t think the situa-
tion has changed much since then.”

Where GAO has tried to make a contri-
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bution, Boss said, is in determining how
much money DOE is spending to regulate
itself. “DOE is supposed to look at the com-
pliance side of that. What would it really
take to become compliant with NRC and
OSHA regs?[That is] avery difficult ques-
tion, not an easy question to answer. That's
DOE’s job. We were asked to look at the
other sidein terms of what it’s costing DOE
to regulate these facilities. Then we can
compare that with what OSHA said they
will charge DOE to externally regulate.”

Bosssaid that he and his colleaguesarein
that process right now, working with DOE
field offices and contractors. He said they
expect to complete some of that work ear-
ly thisyear.

“Right now | would say that the opportu-
nities for savings really aren’t that great,”
Bossadmitted. “ On the contractor side, there
probably could be some differences. On the
DOE side, | really don’t know. What scares
me alittle bit is that these costs could actu-
aly go up. What would really make this
work from an efficiency standpoint isif DOE
changes the nature of how it relates to the
contractors. Contracts have to be complete-
ly rewritten. ... That’scrucia for thisthing
to work if you're only interested in looking
at the efficiency side of the equation.”

On the other side of the fence—what it
will cost to comply—Boss said he is also
concerned because he doesn’t think good
information is available, nor will the DOE
come up with any by the May 31 deadline
using the current processes. “| think they
ought to go to every one of those labs, get
NRC and OSHA in there and come up with
somekind of anumber that everyone agrees
to, and that’ sit. I'm worried now that we'll
get something that will [require] me [to]
come back in there to ook at very careful-
ly, asking, Arethese numbers accurate? Are
they reliable? Frankly, we' retired of doing
that. Wethink we' rewell past that. Thisis-
sue hasbeen around along time. | think it's
really time for something to be done. We
do thisor we don’t do this.

“There' senough information out thereon
the pros and cons for the issues to make
some decisions. | think we'll have cost-re-
lated information to deal with that side of it.
Insofar asall of the other kinds of policy is-
sues, the complicationsthat exist when you
try to make this transition—and there are a
lot of them—these have been discussed for
years. This is not a new issue. The same
kinds of things that we talk about now they
talked about for almost 10 years. | don’t
think we need to get into that alot more. The
regulators, whoever they may be, and DOE
and the contractors can get together and sit
down and hammer out what hasto be done.”

The costs of compliance

Thomas Sheridan, deputy director for op-
erations at Brookhaven National Laborato-
ry, was amember of the group that submit-
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ted a plan to Congress last April on transi-
tioning to externa regulation. Having
glimpsed the costs and implications that
await such a transition, he can also be
counted among the frustrated.

The group came up with “very, very
rough” cost estimates from a number of
DOE laboratories, held weekly meetingsin
Washington, D.C., and came up with a 98-
page report that had times, schedules, and
costs, Sheridan said. “But somehow between
the time that we got finished with it and the
timeit appeared on the congressmen’ sdesks,
it had become 17 pages. An awful lot of de-
tails had disappeared out of it. I’'m not sure
exactly what caused that to happen.”

For Brookhaven National Laboratory, the
cost was $11.2 million, Sheridan said.
About $1.6 million of that was for obtain-
ing NRC licenses. And there was $9-plus
million for OSHA compliance concerns.
Sheridan sees several problemswith there-
pairs that the money would be put toward.

“To take a place that has buildings that
were built in the’50s and decide you' re go-
ing to make it all OSHA-compliant next
week or next year, atremendous number of
things that we found we needed to fix were
[things such as] the ceiling’ stoo low or the
steps are not exactly all the same size.
Thosethingsare. . . very expensiveto fix.
And if you change the height of the steps,
the guys who are used to them will proba-
bly fall down and hurt themsel ves because
it would be such a surprise.”

Sheridan said there are 618 eyewash sta-
tions at BNL that would be noncompliant
with OSHA rules because they do not pro-
videtepid water for aduration of 20 minutes.
“How much do you supposeit would cost to
fix each one of them?
It'sathousand dollars
each because you're
goingto haveto put a
tank in the ceiling
somehow. A thou-
sand dollars doesn’t
sound unreasonable
tome. .. but I'm not
sure there's a lot of
vauein that.”

He said he has
found the NRC and OSHA to be unsympa-
thetic. “Ashard aswe havetried . . . totry
to get them to say, ‘Well, we' d grandfather
that stuff,’—they can’t say that. First of all,
you've got to go pretty doggone highupin
the organization for anyone to agree that
they’re going to give you permission. . . .
But, secondly, they just don’t do business
like that. When somebody calls and says
you have a problem, [OSHA] comes and
knocks on your door. They look at whatev-
er they’regoing to look at that day and fine
you for whatever they find to be noncom-
pliant. And then they go away until the next
call comes.”

Another question, Sheridan pointed out,

Sheridan
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ishow DOE isgoing to fund the needed up-
grades for compliance. “The only answer
that we got was, you might have to stop do-
ing some of that science for awhile. Well,
the scientists leave when you do that.”

As an example, in environmental man-
agement, if something happens that causes
money to be diverted to something else,
“you just don’t make your milestones as
fast as you were going to,” Sheridan
shrugged. In science, researchers are work-
ing on grants, “and every second that you
take them away from that, whether it swith
safety training or with other just ‘crap’ as
far asthey’re concerned that is not produc-
tive, they are very, very jealous about
that. . . . Every penny or feethat goesto the
contractor [ticks] the scientists off. . . .

“ S0, the message of [taking] money from
the scientific programs to spend it on up-
grading the eyewash stationsisgoing to re-
aly cause a lot of hate and discontent
among the scientists.”

Finally, Sheridan said heisworried about
the unintended ripplings in BNL's public
perception that may be caused by bringing
BNL into full OSHA compliance. “If | say
in the local newspaper it's going to cost us
$12 million to comeinto compliance [with]
OSHA, I'm afraid that the publicisgoing to
be pretty upset about that. Because that
makesit sound like, ‘Holy mackerel, they’re
evenworse then wethought back in’97.” So
there are certainly some political implica-
tionsto that cost to come into compliance.”

The need has passed

Until last May, Joseph J. DiNunnowas a
member of the Defense Nuclear Facilities
Safety Board, on which he had served since
1992. As DiNunno, who began his career
in 1942 at Westinghouse put it, “1’ve lived
this, so | can talk here.”

DiNunno outlined a history of the issue
and then provided reasons why hefeels ex-
ternal regulation of DOE facilitiesis not a
good idea. “My basic thrust isthat | don’t
think, given the life and the mission of the
Department of Energy and where it is to-
day, that this transition and the problems
that this transition would cause is really
worth the effort. Thisismy point of view.”

Thereweretwo mgjor reportsthat came out
inthe wake of O’ Leary’ sannouncement that
DOE would seek external regulation. Con-
gresslooked at both of these reports, particu-
larly the one from the external advisory com-
mittee, and “ cautioned the secretary in 1996 to
go slow—in particular, with respect to de-
fensenuclear facilities,” DiNunno explained.
“They didn’t think putting defense facilities
under externa regulation was agood idea.”

This, however, was not a unanimous con-
gressional opinion. “ There were people up
there [on Capitol Hill] that weren't satisfied
that the action that was taken was an ap-
propriate one. So, there’s been continued

Continued
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agitation in some form or other, by some
committee or other up on the Hill, for push-
ing, still, for external regulation,” DiNun-
no said. “Thisis where we are today.”

There are 551 facilities that DOE staff
haveidentified aseligiblefor thistransition,
he said. Seventy-six of those fall into the
category of operational facilities that are
part of the defense nuclear facilities, 375 of
them are environmental management facil-
ities, and 100 are facilities that fall under
nuclear energy development and non-
weapons laboratories.

“1 looked at the case made to date for ex-
ternal regulation, and I find that the case
made is more subjective than objective. |
think that asengineersand scientists, if we're
going to be advising Congress on what ac-
tion they ought to take, we ought to make as
objective a case as we possibly can. | don’t
think we' ve done that,” DiNunno said.

There are three reasons that are com-
monly given asto why external regulation
might be beneficial, he explained. One,
there arethose who say it will improve safe-
ty. Secondly, otherssay it will helpimprove
the image of DOE and help make them
more crediblein the eyesof the public. The
third reason isthat it will save money.

“My examination of this thing has con-
vinced me that just by conventional perfor-
mance indicators, the department’s ES&H
[environment, safety, and health] record dur-
ing the past decade, in particular, has been
quite good and has shown continuous im-
provement,” DiNunno said. “And the objec-
tiveevidencethat I’ ve been abletofind rela-
tiveto radiation safety doesnot provide cause
for any drastic changein regulatory regimes.”

What about public image? “Public con-
fidence is important for mission success.
But instilling that kind of confidenceis not
arequisite or acriteriafor external regula-
tion,” he argued “It’s certainly not a cause
for external regulation. It’s a byproduct,
perhaps. But you can't, in my view, argue
that external regulationisrequired in order
to improve the confidence of the public in
the Department of Energy.”

Asto cost savings, DiNunno said, “The
numbersthat | have seen on this have been
largely anecdotal and crude. So, | don’t
think a cost basis has been established.”

DiNunno offered afew more reasons for
his doubts about the benefit of external reg-
ulation. Maintaining stability in a safety
program is extremely important to be ef-
fective, he said. “If you keep jerking peo-
ple around by one program versus another,
you' re going to lose momentum with every
change. We [DNFSB] aready experienced
some of this as a board. We experienced
some of this changein momentum just with
an administration change. . . . [T]here was
aways an inevitable slowdown as the ad-
ministration changes. Y ou hint that you're
going to change the basic framework of reg-
ulating these facilities, and you' re going to
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create a disruption of momentum that is
well under way, isreally moving in avery
positive way.”

In conclusion, DiNunno pointed out that
he “can honestly say that external regulation
is a proposed solution to a problem of yes-
teryear. One needsto

Catawba are being contested and will re-
quire public hearings, Kuo noted. NRC ex-
pects five applications in FY 2003, six in
FY 2004, and five in FY 2005. Over the
next three years, the staff will bereviewing
10-14 applications at any onetime.

deal with DOE asan
entity today. What is
it doing? Not just to-
day, but how have
they done over the
last five years, or
decade? And do they
have something in
place that’s promis-
ing enough to give
you confidence that
it'slikely to proceed
along? | think that is
extremely important
to bear in mind.

License renewal is stable and
predictable, said Kuo, and
meets the agency’s goals of
reducing unnecessary
regulatory burden, increasing
efficiency and effectiveness,
and raising public confidence.

“I"'m not the only
onewho thought this. [A senator] sent alet-
ter to Secretary O’ Leary in 1996 warning her
that if you proceed you' re going to run into
some problems up on the Hill. What he end-
ed up telling her isthat in hisview . . . the
need for another regulator may aready have
passed. It may come again, but not for now.

“That' swherel’vecomeout ondl of this.”

License renewal in the U.S.

Looking around at the sparse attendance
at the panel session, “Licenserenewal inthe
United States,” one of the speakers, Jim
Lang, of the Electric Power Research I nsti-
tute (EPRI), ventured the opinion that this
showed how successful licenserenewal has
been and how few technical issuesremain.
The panel was chaired by C. Thomas Snow,
of Dominion Resources.

As program director for license renewal
at the Nuclear Regulatory Commission, P.
T. Kuo has played an important part in the
impressive achievement of license renew-
a. Opening the panel session, Kuo provid-
ed astatusreport of licenserenewal, aswell
asan overview of therenewal rule and oth-
er guidance.

Licenserenewal isstable and predictable,
said Kuo, and meets the agency’s goal's of
reducing unnecessary regulatory burden, in-
creasing efficiency and effectiveness, and
raising public confidence. “Whenever we
have ameeting,” he stressed, “it isapublic
meeting; everything is subject to public
scrutiny. When we have workshops, the
public interest groups are invited to attend
and provide comments.”

In just four years, said Kuo, the NRC
staff has completed reviews of five appli-
cations (10 reactors), covering the designs
of al thefour main vendors—B& W, Com-
bustion Engineering, General Electric, and
Westinghouse. There are currently eight ap-
plications (16 units) under review. Of these,
only the applications for McGuire and
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The NRC began to look into the feasibil-
ity of licenserenewal inthe mid-1980s, fo-
cusing on aging phenomena, and in De-
cember 1991 issued thefirst license renewal
rule. Theindustry then set up ademonstra-
tion project to see how thisrule would work
in practice. Asaresult, both the NRC staff
and industry realized that the aging process
begins at day one and that it ishard to set a
dividing line based on aging for purposes
of licenserenewal, said Kuo. Therule, asit
now stands, concentrates on aging man-
agement, in particular of thelong-lived pas-
sive structures and components.

Besides issuing a Regulatory Guide for
renewal applications, NRC staff developed
Guidance Documentsfor the safety review,
including the Standard Review Plan for Li-
cense Renewa (NUREG-1800) and the
Generic Aging Lessons Learned (GALL)
Report (NUREG- 1801). The GALL report
was prepared following the demonstration
project mentioned above, when the staff
concluded that many existing plant pro-
grams could be used as aging management
programs. They then assessed typical plant
programs that seemed relevant. GALL is
the collection of these assessments.

To deal with the National Environmen-
tal Policy Act (NEPA), the NRC staff also
prepared a Generic Environmental I mpact
Statement (GEIS) and a Regulatory Guid-
ance, “Environmental Standard Review
Plan for License Renewal.”

Kuo went through the review process,
pointing out some of the major steps. If an
application is contested, the NRC review
should take 30 months to complete. Until
recently, the time for completion of an un-
contested review was set at 25 months. This
target has now been reduced to 22 months
after the Commission delegated the author-
ity for the issuance of renewal licenses to
the Office of Nuclear Reactor Regulationif
the application is uncontested.
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Alan Nelson, of the Nuclear Energy In-
stitute, gave the industry perspective on
how the process is working. He noted that
half of the U.S. reactors are already com-
mitted to renewal, and NEI expectsvirtua -
ly every plant to go for it.

Nelson said that NEI has been |eading the
industry response, providing valuable assis-
tancein devel oping astandard renewal pro-
cedure, accumulating experience, facilitat-
ing cooperation among applicants, resolving
technical issues, arranging meetings with
the NRC, and making other effortsto ensure
that the processis kept on track and focused.
NEI recently organized aworkshop at NRC
to allow staff reviewers to communicate
lessons learned directly to the industry.

NEI gets particularly involved in the In-
terim Staff Guidance process, whichisused
to update existing guidance documents.
Oneissue of particular concern is environ-
mental -assisted fatigue, which has been on
the table for more than a decade, Nelson
said. NEI now plans to develop an Interim
Staff Guidance for NRC staff to review,
which Nelson hopeswill lead to theissue's
being resolved soon. Another hot topic for
NEI is to develop an acceptable appeals
process that allows NRC staff decisions or
positions to be questioned. NEI’s primary
focus now isthe development of astandard
application format.

EPRI’s Jim Lang discussed why there
were so few technical issuestill onthetable.
First, he said, from the day the plant starts
operation, programs are put in placethat are
effectively aging management activities.
These cover maintenance, in-serviceinspec-
tions, nondestructive evaluation, and others.
“So we deal with the aging processfrom the
very onset,” he said. There are, however,
some new technical questionsand new twists
on old questions that continue to come up.
At the moment, these include cable aging,
stressrelaxation in pressurized water reactor
internals, radiation-assisted stress-corrosion
cracking of reactor internals, environmental
fatigue of metal components, degradation of
small-bore piping, stress-corrosion cracking
of high-nickel alloys, and the environmental
effects on fatigue.

Lang also explored how the issues
evolved since the 1970s, when “plant life
extension” programs began. Then, concern
focused on issues such as fatigue and neu-
tron embrittlement. The extensive investi-
gations at that time concluded that really
there were no technical showstoppers, he
explained, and that extending the license
term would not be a problem. Today, he
noted, the processes in license renewal in-
corporate asset management concepts,
since how plants are maintained is not only
aliability issue, it isan economic issue.

Avoiding environmental impact

Karen Patterson, of TetraTech NUS, ex-
plained how NEPA relates to license re-
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newal, stressing that “it is very different
fromwhat nuclear plant folk are usually ex-
posed to in terms of regulations.” NEPA
seeks to avoid environmental degradation
or risks to health and safety by identifying
adverse impacts and the magnitude of those
impacts, she said. However, “NEPA is not
an environmental protection statute,” she
observed. “It requires that you evaluate a
project and identify the impacts. Avoiding
environmental impact is agoa of NEPA,
not arequirement.”

Patterson emphasized what it does not do:
m |t does not prohibit development.

m [t does not contain any environmental
regulatory requirements.

m |t does not amend nor preempt any other
federal regulations.

She then explained how NRC, NEPA,
and license renewal all fit together. The
GEISfor licenserenewal identified and ex-
amined 92 environmental issues. For 69 of
these, the NRC concluded that impacts
would be the same and small and therefore
plants did not have to look at them. Of the
remaining 23, there were two issues, envi-
ronmental justice and the chronic effects of
EMF, that NRC decided could not be ana-
lyzed yet. However, the impact of the oth-
er 21 did have to be assessed.

For an analysis, Patterson said, NEPA is
predicated on a sliding-scale analysis. the
greater potentia thereisfor impact, the more
detailed the analysisneedsto be. That would
include mitigating measures and alternative
measures, aswell as the planned ones.

NEPA is most effective asan early plan-
ning tool, she said, whichiswhat it was de-
signed for. If used correctly, it identifies ad-
verseimpacts early enough so constructors
can modify the design before the work is
done, ultimately saving money as well as
aleviating the impact.

NEPA isalso theway that the public gets
involved inthe process. It providesthefirst
opportunity for peopleto hear about a proj-
ect and express their opinion. Thisisare-
aly important component of NEPA, she be-
lieves, and it can help get public buy-in.

As apractical suggestion, Patterson ad-
vised putting together a permit book that in-
cludes al the plant’s permits, licenses, and
authorizations. “Y ou will be amazed at how
many you' ve got and how hard they areto
find,” she said. Also, she added, collect
every single source that you used, looked
at, or might use to write the environment re-
port. And, if there might be athreatened or
endangered speciesor critical habitat inthe
area, it would be worthwhile preparing a
survey, just in case, she noted.

Applicant experience of renewal

Florida Power and Light (FPL) has two
renewal applications, one completed
(Turkey Point) and one nearly complete (St.
Lucie). According to FPL’ s Steve Hale, the
utility considers renewal as one of several
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aternative power sourcesto be considered
in its strategy planning. Strictly speaking,
he noted, thefinal decision will be based on
economic considerations. The utility, how-
ever, is aware of the many advantages. Its
plants have proven to be excellent per-
formers, environmental benefits will be-
come more important as concern about
global warming grows, and employee
moral e has been boosted, Hale said. Healso
noted that the company is now attracting
young people coming out of college to go
into nuclear operations.

Hale emphasized the importance of
FPL’s aggressive community outreach
program. The opposition movement did
cause some problems, he observed, but the
efforts to keep the press and public in-
formed worked well. Plant employees
were also very important for gaining com-
munity support. In fact, explained Hale,
“we were very surprised that local people
considered us such agood neighbor.” The
program also put together a team of pro-
fessional people and community leaders
from the area to provide comments on
FPL’s presentations and messages and to
make sure the right facts were being given
to people.

The next speaker, Bernie Van Sant, ex-
plained how his organization, Omaha Pub-
lic Power District, used license renewal for
Fort Calhoun as the cornerstone of an up-
grade program involving the replacement
of steam generators, an extended power up-
rate, dry cask storage, and other modifica-
tions and projects. The license renewal
process provided the case for these projects,
he explained. This meant, of course, that a
positive renewal decision was needed be-
fore the board would approve spending the
money, he added.

The final speaker, Garry Y oung, group
manager for license renewal services for
Entergy, warned that license renewal
should be kept separate from the topic of
life extension. “When you go to the public,”
said Y oung, “you do not want to leave them
with theideathat you are extending thelife
of adying patient, rather, that you are re-
newing adriver’slicense.”

Entergy’s Arkansas Nuclear One was
the third application submitted. Although
early on, said Y oung, Entergy got through
the process in good time at a cost of only
about $11 million, well below the $16 mil-
lion to $17 million of the first two appli-
cations. And the costs trend continues
downward.

Considering this success, the utility de-
cided to do the samefor all its plants. Four
applications are now under way. Entergy
isworking to standardize the steps of the
application process, learning as it goes
along. One way is by reducing the num-
ber of “requests for additional informa-
tion” (RAIs) issued by the NRC staff. By
using the experience of the Calvert Cliffs
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and Oconee applications, Entergy was al-
ready able to reduce the number of RAls
considerably.

Another successful measure wasto “ part-
ner” Framatome ANP, whose role includ-
ed assessing class 1 components (such as

the pressure vessel and reactor coolant sys-
tem). The success of this arrangement led
to ateaming agreement for al projects.

Y oung said that Entergy also decided to
maintain a dedicated team to handle the
applications. A virtual office was set up

so that team members do not have to move
around. Entergy considers the team a
highly valuable resource and expects busi-
ness opportunities to come from it, he
added.—Dick Kovan, Rick Michal, and
Patrick Sinco

TOPICAL MEETING

The technology of fusion energy

HE INTENSIVE EFFORT withinthe
| fusion community to decide the next
steps to be taken in the field was
capped last summer at 2002 Fusion Sum-
mer Study in Snowmass, Colo. There, con-
sensus was reached that the United States
should move forward with a burning plas-
ma program. The results of the Snowmass
program were submitted to the Department
of Energy’ s Fusion Energy Sciences Advi-
sory Committee, which will be guided by
the results to formulate a national strategy
on burning plasma physics.

“[The Snowmass conference] showed a
degree of consensusin the fusion technical
community that | don’t think we've had in
some time,” Charles
Baker, a fusion sci-
entist at the Univer-
sity of California,
San Diego, observed
during the well-at-
tended plenary ses-
sion of the Embed-
ded Topical Meeting
on the Technol ogy of
Fusion Energy at the
ANS Winter Meet-
ing in Washington, D.C. “There might bea
variety of reasonsfor that. But whatever the
reasons are, it was a better sense of con-
sensus than we' ve seen in the recent past.”

Therecent renewed emphasisin the Unit-
ed States on burning plasmas and magnetic
fusion—which also takes into account sev-
eral announcements by the Bush adminis-
tration last year of support for exploring the
possihilities of fusion energy—Ient an addi-
tional degree of magnitude to the proceed-
ings. Asone speaker pointed out, history will
oneday tell if 2002 was, indeed, awatershed
year for fusion. If nothing else, awindow of
opportunity has been opened—but exactly
how wide remains to be determined.

The plenary session included several
technical presentations on inertial fusion
chamber technology, the technical chal-
lenges for Tokamak magnets, plasma fac-

Baker
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Major themes of the plenary:

[1 Move forward with burning plasma

[] But don’t over-focus on burning plasma

[J Technology, materials are key solutions

[J Fusion power isdoable in 35 years

[J U.S participation in ITERispossible

ing components for fusion reactors, and
structural materials research and develop-
ment for fusion energy applications. The
plenary session was highlighted by an
overview of trendsin technology develop-
ment for magnetic fusion energy, and by the
remarks of an Office of Science and Tech-
nology Policy administrator on the issues
facing the next-step decisions for the na-
tional fusion energy program.

Technology activities

Charles Baker, director of the DOE’s
Virtual Laboratory for Fusion Technology,
provided an overview of activitiesin thefu-
sion tools and technology portfolio. He also
touched on the charge given by the DOE’s
Office of Science to a panel—on which
Baker sits—to develop plans for a demon-
stration fusion power plant.

“Thevision for fusion energy can only be
developed by strong science and technol o-
gy programs. In this room, | trust I'm
preaching to the choir. But in a number of
other audiences | often talk to, this point
needs to be said again and again. Many of
the concernscited by criticsreally aretech-
nology issues,” Baker said. “Doubts about
the program? Well, when you get down to
it, it' sto alarge degree technology and ma-
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terials [that] are key to resolving those
doubts.”

During the last few years, Baker said,
when the fusion program has emphasized
the underlying science required to further
develop both plasma physics and fusion, it
has stressed that science and technology
form apartnership. “Perhapsit’ sjust asim-
pleideaand isobvious, but it's been desir-
able, if not necessary, particularly with
folks in the broader fusion community, to
remind them of that feature.”

An important dimension of this partner-
ship, Baker said, isthat “technology and ma-
terials are absolutely necessary to realizing
our vision of attractive fusion energy.” This
tends to be a longer-term perspective, and
that sometimes getslost when tight budgets
arise. “Some people want to use all of our
resources to build the next widget for acon-
finement experiment. Others want to say,
‘Let them pay for it themselves. We' Il go off
and do the long-range stuff.””

The first element of the portfolio of ac-
tivities in the technology program are the
plasma technologies, which have histori-
caly played themain rolein the fusion pro-
gram, Baker said. “History says—it really
demands—that kind of activity will go on.”

Continued on page 77
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Continued from page 70

The current objectives of this part of the
program, Baker outlined, areto develop en-
abling technol ogies to support the scientif-
ic program, including advanced methods
for plasma heating and fueling; to develop
plasma facing components; and to make
ever better and more efficient—and cheap-
er—magnets that could result in cost re-
ductions for fusion systems.

“Again, this notion, [of] the handshake
between science and technology . . . rein-
forcesthis point about how important it isto
provide the tools. The tools here really get
at the longer term goals of turning fusion
into a steady-state system, improving the
performance, and trying to put in place a
burning plasma,” Baker said.

Another technology aspect of the fusion
program isin chamber technologies, which
handle the energy outflow of magnetic fu-
sion devices. Researchers are trying to
demonstrate the scientific feasibility of in-
novative plasma chamber technologies for
magnetic fusion energy and assess the fa-
cility needs for the work, Baker said.

Closely associated with chamber tech-
nologies is the area of materials science,
which has amission to develop innovative
materials to improve performance, safety,
and overall systemscost for fusion. “Weall
know that fusion claims very attractive
safety and environmental features,” Baker
said. “Some argue that it needs to realize
those advantages to be a competitive ener-
gy source. Further development of materi-
asisat the heart of the matter here.”

Thefinal element of the technology pro-
gram is design, which includes studying
next-step optionsto support the goals of the
scientific program.

Actually bringing the elements of tech-
nology and science together to build a
demonstration fusion power plant, howev-
er, isanother matter. Baker isamember of
the FESAC panel charged with developing
aplan to start operation of such afacility
within the next 35 years.

“As afirst step, we've asked the hard
question, isthisdoablein 35 years? And the
short answer is, with certain qualifica-
tions—necessary funding and like—yes,
we think one could do it.”

At thetime, the panel wasjust completing
its preliminary report. By March they areto
come up with more definitive information,
such as linkages that will lead to this energy
goal, the major milestones, and a cost esti-
mate. “Onthosethings, wearejust beginning
to scratch the surface and start,” Baker said.

Not a one-horserace

The job of the Office of Science and
Technology Policy is to advise the Presi-
dent and other executive offices on the sci-
entific and technical dimension of any issue
or policy matter that may arise, explained
Patrick Looney, OSTP's assistant director
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for physical sciences and engineering.
OSTP also works with members of the Ex-
ecutive Branch—most notably the Depart-
ment of Energy—to coordinate govern-
ment-wide activities and corresponding
investment, and then to see that the objec-
tives set by the administration are being
met. Looney reviewed the current adminis-
tration’s thoughts on fusion energy—in-
cluding possible U.S. participation in the
burning plasmal TER project, adecision on
which isexpected early thisyear—and out-
lined the requisitesfor ahealthy U.S. fusion
program.

There will bein all likelihood, Looney
noted, the need to
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“President Bush is particularly interest-
ed in the potential for an international ef-
fort known asITER, and has asked usto se-
riously consider American participation.”

A few weeks later, President Bush and
Russian President Vladimir Putin said in a
joint statement, “We will promote further
expansion of contacts in such areas of co-
operation as information technology, the
natural and social sciences, and areas of
fundamental research, such as fusion ener-
gy and high-energy physics.”

Last, Looney said, “We should probably
also tell you that one of our closest allies,
the U.K.—in particular [British Prime Min-

expand electric gen-
eration capabilities.
Inthe near term, this
will be accomplish-
ed through tradition-
al approaches—oil,
coal, natura gas,
and fission, which
“is expected to play
agreater role in our
electricity genera-
tionaswego forth,”
he said.

The Bush admin-
istration, however,

Researchers are trying to
demonstrate the scientific
feasibility of innovative
plasma chamber technologies
for magnetic fusion energy
and assess the facility needs
for the work, Baker said.

believes that long-
term aternative solutions must aso be in-
vestigated, Looney explained. “It's the re-
sponsiblething to do. Any solution that holds
the promise of energy independence adds
bonus to the problem. So, in a sense, the
promise of fusion energy issimply too great
to ignore. But we must aso understand that
we' ve heard that for about 50 years now.

“Within this administration, we must
craft avery careful policy. We must very
carefully articulateit to the lawmakers and
others on the Hill.”

The nation’ slong-term energy needs and
environmental issues are not unlike those
around the world. The European Union, as
well as other countries such as Japan and
Korea, are all seeking long-term solutions
to energy demands, and arelooking to do it
in a clean and environmentally friendly
manner, Looney said. “ The National Ener-
gy Policy points this out and points to the
potential for fusion to play arole in the
long-term in our energy portfolio.”

In addition, within the past year there
have been several public, high-level an-
nouncements of support for fusion within
the Bush administration, which Looney
listed. At the Conference of G8 Energy
Administratorsin Detroit last May, Ener-
gy Secretary Spencer Abraham stated,
“the President is anxiousto accelerate fu-
sion power as arealistic source of energy.
We are now engaged in serious consulta-
tion here in the United States and around
the world on how best to pursue a fusion
program.
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ister] Tony Blair—is extremely bullish on
fusion energy. And the President would like
to be particularly supportive of one of our
greatest alies.

“So, it seems that the administration
looks upon fusion energy with great favor.
But, we also have to recognize that we have
along way to go.”

L ooney called magnetic confinement fu-
sion “essentially the fork in theroad,” and,
paraphrasing Y ogi Berra, said, “| think we
need to take the fork in the road.”

“The fusion community has made a
compelling case that a burning plasma ex-
periment is essential asthe next step for fu-
sion research,” Looney offered. “1 believe
that fusion isamultidimensional problem,
however, and that burning plasmaisim-
portant, for thereis no practical path to fu-
sion energy today without a burning plas-
ma experiment.

“But, to overfocus on burning plasma—
in particular, [to] confuse burning plasma
with the prospect of imminent energy pro-
duction—isin my opinion potentially dan-
gerous. Scientifically, the issue is much
more complex than that, and you all are
well aware of that.”

U.S. fusion policy, Looney said, needsto
reflect that complexity. Thediscussion of a
timeframe for energy production needs to
be decoupled from the debate, to the extent
possible. “| say thisbecause, in part, we' ve
gotten out in front in the past, and we know
what that'll buy us. We need to make sure
that the statements are scientifically dri-

7



ven,” Looney said. “As | seeit, a healthy
fusion energy science program should be
multidimensional. It should be focused on
the science asthe next step, but retain asits
fundamental long-term goal and vision the
development of commercialy viablefusion
energy.”

Based on these beliefs and this set of po-
sitions, the Bush administration has sever-
a decisionsit needsto make within the next
several months, Looney said.

First, does the United States enter the
ITER negotiations as aformal partner?

Looney said he believes that the fusion
community needs accessto aburning plas-
ma experiment, and that the time for the
decision to enter into ITER is close. With
the ITER parties on schedul e to reach con-
sensus on a preferred site, cost-sharing
arrangements, and selection of a director
general by April, if the administration de-
cidesto enter the project, “it would be de-
sirableto have the U.S. enter sooner rather
than later. So, adecision hasto come pret-
ty soon. We have to decide what we' re go-
ing to do.”

And what are the acceptable terms for
U.S. participation?

Looney said the United Statesis current-
ly discussing what terms it would find ac-
ceptable for participation. “We need to in-
form our process about the costs, the
uncertainties in those costs, and the places
where the U.S. can seek added value if it
were to participate in the program. At this
point, it's hard to know what exactly the
costs are.” He said to expect a decision by
the early part of thisyear.

“But we must understand that such a de-
cision cannot be made without considera-
tion of the costs. Currently the budget out-
look of fiscal-year '04 is rather tight.
Revenues are, at this point, tanking. The
stock market has not been doing well, as
you areall aware. Deficitsare growing. So,
as this administration takes financial re-
sponsibility seriously, the question of who
will pay is central to the discussions that
have been ongoing.

“And that’sareal concern for fusion en-
ergy in my opinion: How aburning plasma
program will potentially shift the focus
and direction of the fusion energy sciences
program, and what aspects of the program
will need to change, is important to this
discussion.

“But | believe that we cannot enter into a
burning plasma program at the cost of the
long-term health of our domestic program.
We cannot alow the U.S. fusion energy sci-
ences program to become aone-horserace.
If we cannot sustain the costs, we cannot
have a program like ITER to envelop our
total program. That would be adisaster.

“If this becomes a one-horse race, if
that’s what it looks like, then that priceis
simply too high to pay,” Looney concluded.
—Patrick Snco
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TOPICAL MEETING

Integration of security
and emergency preparedness

Major themes of the plenary:

[] Thereisno such thing as zero risk

[I Instilling fear givesterrorists success

[1 Comprehensive security planisin place

HE UNITED STATES has changed
| sincetheterrorist attacks of Septem-
ber 11, 2001. The nation has had to
reassess the strengths and vulnerabilities of
its critical infrastructure and its law en-
forcement and emergency response ele-
ments. Much has been accomplished in this
regard, “yet much remainsto be doneto de-
crease vulnerabilities and further develop
our defensesto safeguard our people and our
nation,” said Nils Diaz during the joint ple-
nary on “Integration of Security and Emer-
gency Preparedness to Meet Homeland Se-
curity Initiatives.” (Thisjoint plenary was
part of the embedded topical, Eighth Emer-
gency Preparedness and Response.)

Diaz, acommissioner on the Nuclear Reg-
ulatory Commission, served as keynote
speaker for thejoint plenary because sched-
uled speaker Mgj. Gen. Bruce Lawlor, of the
Office of Homeland Security, wasill and not
ableto attend the meeting. Assuch, Diaz said
he would fall back on afew of his favorite
axioms to punctuate his deeply held beliefs
regarding safety and security. For example,
hesaid, “Thereisno such thing as zero risk.
Thereisonly oneway to get zero: 0=10""
and “The level of adequate protection need
not, and almost certainly will not, bethelev-
el of zerorisk.” (This statement, Diaz said,
was borrowed from afederal court while ad-
dressing NRC responsibilities.)

Diaz called the pursuit of zero risk “al-
most always foolish and wasteful,” and he
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said that “public policy should not be
based on worst-case scenarios.” These
types of scenarios, he said, are only good
asvehiclesto achieve the proper bounding
of realistic assumptions. “Mother Nature
and human actions take care of most worst
cases and make them not so bad,” he said.
“Public policy, while necessarily conser-
vative, should not be driven by nonphysi-
cal or unrealistic assumptions. Worst-case
assumptions are often considered as afirst
step and are used because they are simple.
But what | frequently seeisthat they con-
tinue propagating to become part of the es-
tablished framework. Unrealistic conser-
vatism always finds friends, [but] not me.
Rather than using worst-case scenarios, |
am for using realis-
tic conservatism—
based on the right
science—so that the
end product is still
recognizableasare-
alistic scenario.”
Thus, he does not
believe the dooms-
day scenarios being
portrayed for nuclear
Diaz facilities and spent
fuel casksbecause, he emphasized, they do
not take into account the limited health and
safety consequences that realistically can
be expected, nor do they consider the “de-
cisive and powerful resources’ that the

-
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country would use to mitigate the conse-
quences of terrorist attacks on any facilities
that have hazardous materials.

Diaz said he frequently is asked whether
a containment or other nuclear structure
would be damaged by the impact of a 747
airplaneloaded with fuel. Hisresponse was
the “right answer to the wrong question,”
he said. “I firmly believe that there would
not be significant health and safety conse-
guencesfor the public from radiation in the
very unlikely scenario of that type of attack,
even if the containment is breached or oth-
er structures failed.”

Diaz said it is reasonable to believe that
the American system of protecting its citi-
zenswould not fail. “Make no mistake,” he
said, “Americawill deliver the necessary
responsesto protect public health and safe-
ty, and therefore, there will be no * Ameri-
can Chernobyl.””

Fear factor

Another variableisinvolved in perceived
preparedness against terrorism. Andy Kadak,
professor of the practice, nuclear engineer-
ing, at Massachusetts Institute of Technolo-
gy, said that asuccessful terrorist actismea-
sured not by facility destruction or damage
but by the fear ingtilled in the genera pub-
lic, and thus the terrorists aready have par-
tially succeeded. For example, he said, “ Peo-
pleliving near plants believe that they area
target and are concerned.”

Kadak, a Past President of the American
Nuclear Society and former president of
Y ankee Atomic Electric Company, said this
fear factor has made nuclear plantsinviting
targets, despite thefact that plants are hard-
ened facilities and there would be difficul-
ty in creating amajor release of radioactive
material.

Kadak also cautioned that existing

: emergency plansfor
nuclear facilitiesare
tailored for in-plant
initiated emergen-
cies, not for terrorist
attacks. He won-
dered how a nuclear
plant would deal
with the potential
loss of key person-
nel, since existing
emergency plans do
not deal with this subject.

Other terrorist-attack concerns men-
tioned by Kadak included the vulnerability
of onsite structures that are not considered
hardened; management of communications
and lines of responsibility between local,
state, and federal agencies in the event of
attack; and dealing with the mediain “ter-
ror management.”

Regarding the last concern, Kadak rec-
ommended identifying and training key na-
tiona spokespeoplefor dealing with theme-
diain the event of aterrorist attack on a

Kadak
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nuclear plant—much like Mayor Rudolph
Giuliani wasthelead for New Y ork City fol-
lowing the September 11 attacks there, and
the Nuclear Regulatory Commission’s
Harold Denton became key spokesperson
for the ThreeMileldland event in the 1970s.
Also important, Kadak said, was “the work
of psychiatrists and psychologists who
would be needed to develop a public com-
munications  plan

MEETINGS s

American ports carrying hundreds of
sealed 40-ft containers. Detectors today
need up to 15 minutes to give an accurate
reading of contents, he said, an amount of
time that “would paralyze commerce” if
each container on each ship were scanned
in this way before being allowed to enter
the country.

The challenge for the nuclear industry

and strategy.”

What could be
“the hardest part,”
Kadak admitted, was
convincing the me-
dia to downplay an
attack on a nuclear
facility, in an effort
to minimize public
terror. “The media
and the antinuclear
community can ei-
ther promote the fear
factor or moderate
it,” hesaid.

Kadak ended his
tak by revealing

Kadak ended his talk by
revealing that he and Robert
Long, a Past President of ANS
and retired executive at GPU
Nuclear, were working on
developing a plan to upgrade
nuclear plant terrorist-
response capabilities.

that he and Robert

Long, a Past President of ANS and retired
executive at GPU Nuclear, were working
on developing a plan to upgrade nuclear
plant terrorist-response capabilities.

Government response

On hand were government representa-
tives to explain security initiatives under
way by the NRC, Department of Energy,
and Federal Emergency Management
Agency (FEMA).

Roy Zimmerman, director of the NRC's
Office of Nuclear Security and Incident Re-
sponse (NSIR), described some activities
that were undertaken by the agency, both
pre- and post—September 11. Before the
September 11 events, for example, the
NRC aready had a“comprehensive secu-
rity plan in place” for nuclear facilities,
Zimmerman said, including armed guards
at plants, hardened facilities, and evacua-
tion plans. Post—September 11, the agency
created NSIR and issued more than 30 se-
curity advisories to licensees. The NRC
also ordered security enhancements at nu-
clear facilities, many of which are consid-
ered confidential.

Zimmerman said the NRC would restart
nuclear plant force-on-force exercises,
which were suspended because of the Sep-
tember 11 attacks, perhaps as early as the
first quarter of 2003.

Richard Arkin, acting director of emer-
gency operations for the DOE’s National
Nuclear Security Administration, empha-
sized the need for development of im-
proved radiation-detecting devices to be
used to scan for materials entering the
United States. He gave as an example the
case of ocean-going ships coming into
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and for the United States, Arkin said, isto
develop away to scan each container quick-
ly (within seconds) so that no radioactive
materials could be smuggled in. “Build me
smarter, better, more robust detectors to
give me a quick snapshot [while] working
in an uninviting environment,” he said.
“That’swhat the country needs.”

The director of FEMA’s National Pre-
paredness Division, Robert Wel ch, outlined
the functions of the agency. Those func-
tions, at their most basic, are “to provide
federal leadership to assist state and local
emergency management and response or-
ganizations with planning, training, equip-
ment, and exercises for response to emer-
gency or disaster.”

Welch explained that FEMA’s Radio-
logical Emergency Preparedness program,
which was established in December 1979
following the Three Mile Island accident,
ensuresthat off-plant-site emergency plans
and procedures are in place and that they
would be implemented by state and local
governments. Welch added that “evacuat-
ing for terrorism is the same as evacuating
for ahurricane.”

FEMA conducts what it calls conse-
guence management scenarios (dealing
with a radiological “dirty bomb,” trans-
portation of nuclear fuel, or nuclear plant
security) to test the effectiveness of its pro-
grams. In a real-life emergency, Welch
said, afederal response plan would be acti-
vated when the President declared an emer-
gency. While FEMA would be considered
the “lead federal agency” in most emer-
gencies, for those dealing with aradiol ogi-
cal event the NRC would assume the lead
role—Rick Michal W
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