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superior leak-tight containment, is safer than the current plants’
designs. This is wrong in concept. Adding provisions to solve a
nonproblem merely provides additional potential paths to fail-
ure. One of the few serious failures in a full-scale commercial
American nuclear power plant was caused by a core catcher—
the only plant to have one. It vibrated, broke loose, and partial-
ly blocked cooling flow to the core, leading to some fuel melt-
down. Although no radioactivity was released outside plant
boundaries, the incident led to a book, The Day We Almost Lost
Detroit, much cited by nuclear critics. (One of the problems in
designing a core catcher is keeping the core molten until it can
be moved to the basement for handling. Doesn’t that tell you
something?) Instead of an unneeded add-on, why aren’t we pro-
moting features that provide improved performance, such as an
annular fuel design?

Safety is not an independent variable. We cannot add 50 per-
cent more safety at will, and it’s deceitful to imply otherwise. Safe-
ty results from the interaction among a variety of factors such as
materials, design, selection and training of personnel, attitude of
management, safety culture, and regulators. Probabilistic risk
analysis is an important tool. Used properly, it can help reduce the
probability of a serious incident, and that’s important. But noth-
ing can replace the knowledge that when all else fails, the conse-
quences of the worst realistic incident are tolerable. The nuclear
industry has demonstrated decades of nearly flawless performance
and safety worldwide. Nuclear plants do not need more safety fea-
tures. They need to be simpler and less expensive to build and to
operate so that we can maintain that excellent record. We need to
build thousands of them, as quickly as possible.

We say that nuclear plants should take their place as equals
alongside windmills, switchgrass, and chicken manure. That nu-
clear mustn’t take too much of the market. That a balanced port-
folio is the goal. Articles on powering the 21st century nearly al-

ways picture windmills. That’s nonsense! If your first car is a
Jaguar, should your second one be an oxcart?

Nuclear energy is a near-perfect energy source. Its alleged prob-
lems are distortions of advantages. (For example, is the longevity
of nuclear waste really a problem compared with non-nuclear poi-
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sons whose half-lives are infinite? Compared with the toxic waste
from making solar collectors that never goes away?)

The unique feature of nuclear energy that makes it orders of
magnitude superior to all of its competitors is that chemical
processes such as combustion require tens of millions of times
more material as fuel (and logically produce tens of millions of
times more waste) to generate a given amount of electricity than
does nuclear fission. This derives from the simple fact that a chem-
ical reaction releases a few electron volts of energy, whereas a nu-
clear fission releases 200 million electron volts. This basic fact of
nature cannot be changed by more research. And, of course, the
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various types of solar power are even more dilute. Even windmills
and solar panels require more steel and concrete per kilowatt-hour
than nuclear plants. So when you picture a “clean-coal plant” try-
ing to permanently dispose of millions of tons of toxic metals, ra-
dioactivity, and gaseous carbon dioxide, ask whether there is any
reason to believe that this can be done more reliably, more cheap-
ly, or with less damage to the earth than by just building another
nuclear plant. Let’s save the coal as feedstock for medicines, plas-
tics, and other complex chemicals. Let’s save petroleum products
for feedstock and airplane fuel. Uranium has few other major uses.

All ANS members should read and digest the society’s recent
Position Statement #82, Nuclear Power: A Leading Strategy to
Reduce Oil Imports. It states, “As an example, if one-third of our
vehicles were plug-in hybrids, a practical goal by 2020, we could
reduce our use of oil for motor transportation by about 25 per-
cent from today’s levels, sharply reducing our needs for oil im-
ports.”

Once the full potential of nuclear power is recognized, we have
to-ask: Why should we base the future of humankind on restrict-
ing energy? That’s perverse! The worldwide demand for energy
is increasing exponentially. Each year, 130 million bicycles are
made, but since 2004 the city of Shanghai has been threatening to
ban its 10 million bikes from crowded highways to make way for
the burgeoning number of automobiles now flooding the roads.
India’s new $2500 car is expected to open huge new markets pre-
viously thought to be out of reach. These new car owners will de-
mand driveways, houses, and gasoline. Then they’ll consider air
conditioning, toasters, and computers. That demand will be met,
if not by nuclear power then by coal, natural gas, or, if necessary,
by burning yak dung and denuding the world’s forests. (Did you
know that burning wood puts more noxious pollutants into the air
than coal-burning power plants? And that some Tibetans have
more lead in their blood than inner-city dwellers because they hov-

er over smoky yak-dung fires, and yaks eat plants that concentrate
lead? That was a cover story in Science, years ago.)

This growing demand for energy will be met, despite procla-
mations to the contrary by think tanks and politicians. Further ef-
forts to reduce waste and improve efficiency are desirable and will
have some effect on reducing demand, but they cannot meet much
of the basic need. Energy that cannot be instantly available in large
quantities, whether or not the sun is out or the wind blows just
right, requires a reliable backup source.

The dictionary definition for energy is the thermodynamic one:
the capacity to do work, to take action. There is a great deal of ac-
tion needed and work to be done in the world: rebuilding and ex-
tending highways, bridges, electric power lines, rail systems, hous-
ing, hospitals, schools, libraries, and factories. Curtailing energy
use would be like fighting urban sprawl by outlawing hammers: it
defies common sense. :

The cry for reducing energy comes from the premise that gen-
erating electricity adds to the carbon dioxide in the air and thus
may cause serious ecological damage to the planet. But nuclear
power does not add significantly to the carbon burden, nor does it
add significantly to all the other pollutants that derive from burn-
ing hydrocarbons—particulates, SO,, and NO,. And so we should
move as fast as we can to power the world with the atom. We’ve
seen and heard all the reasons why this can’t be done very fast.
But if we had all done what the French did, as an immediate re-
sponse to the OPEC oil crisis of 1973, we wouldn’t be having this
discussion. If 80 percent of the world’s electricity were now nu-
clear-generated, how different would the world be today? Would
we have invaded Iraq? Would the 9/11 attack have occurred?
Would gasoline cost $4 a gallon?

We can’t turn back the clock 35 years, but it isn’t going to get
any easier to do what we should have done then. We need to get
serious. W



Required reading ...

The Perspective “Nuclear energy: Not a
Faustian bargain, but a near-perfect provi-
dential gift,” by Ted Rockwell (NN, Nov.
2008, p. 34), should be required reading for

every member of Congress. Ted hit all of
the pertinent points and stressed many of
the issues we have been irying to get across
to the public for many years.

Thanks to Mr. Rockwell for writing it,
and to Nuclear News for publishing it.

James E. Owens -

La Canada, Calif.

...and right on target

Ted Rockwell’s Perspective is right on
target. With characteristic clarity, he forth-
rightly states the major problem with our
industry today. (As always, the views that
follow are my own and do not represent any
official position of my utility, its leadership,
or its owners.)

It was good to see Mr. Rockwell speak out
because there are many of us with a lot of
plant experience who have thought the same
thing for a long time, but it seems that no
one listens to us. Now we have someone
who has validated what we have come to
learn and know over these past years of op-
eration. His thesis is nowhere more aptly
demonstrated to me than in two particular
areas: the extremely costly fixes being im-
plemented in the name of fire protection in
our plants, and nuclear plant security against
hostile attack.

We continue to pursue the “hot short”
during fires inside and outside the control
room with massive design efforts and thou-
sands of dollars spent to put isolation
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switches at various locations in the plant.
At the same time, we have to have fire sup-
pression, fire brigades, hot permits, etc.—
none of which gets credit for helping to pre-
vent-or minimize the fire that has to happen
before one has the “hot short” This is clas-
sic overkill and “voodoo” analysis in the
category that Mr. Rockwell mentions. If
you dare to challenge, then you hear about
the Rocky Flats fire, the Windscale fire, the
Browns Ferry fire—the only thing not used
against you is the Chicago Fire! I wonder if
Mrs. O’Leary’s cow had a “hot short.”

And then there is Homeland Security’s
seeming obsession with “protecting” our nu-
clear plants. My plant just completed its re-
quired hostile action drill, which involved
several hundred people—state, federal, and
local oficials, FBI personnel, plant workers,
sheriffs, fire chiefs—over a five-hour period.
There were simulated fires, explosions,
bombs here, bombs there, and eight simulat-
ed intruders. After we were done, there was
a two-hour critique. Then the report went in
with those of all the other nuclear plants that
do the same thing, and joint task forces will
review all the input and modify guidance yet
again, and on and on, ad infinitum.

No one seems to be asking, “Are we re-
ally protecting the right targets?” What
about our city water plants, plants that make
plastics and process chemicals, oil refiner-
ies, and even our borders? Utilities have
spent millions of dollars and are being re-
quired to spend more and more every year
for the exact reasons Mr. Rockwell men-
tions: emotional and irrational assessment
of actual consequence. No one has ever ex-
plained to me why, if nuclear power plants
are such favorable terrorist targets, the 9/11
attackers flew over so many of them on the
way to the Twin Towers in New York City.
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I submit to Homeland Security and to the
Nuclear Regulatory Commission: Enough
is enough; finish up this hostile action proj-
ect and then, no more.

We need to get back to basics and sim-
plicity, as Mr. Rockwell states. The AP1000,
for example, has less piping, less cabling,
canned rotor/canned stator reactor coolant
pumps, no shaft seals, and convection cool-
ing of the containment. Why has Naval Re-
actors built up such an outstanding nuclear
safety record? There are many reasons, but
simplicity to the maximum extent practical
has a lot to do with it.

I would like to congratulate Mr. Rock-
well on his World Nuclear Association
award (NN, Nov. 2008, p. 50) and for his
courage in speaking out in his Perspective.
T'also wish him continued good health and
thank him for all he has done over the years.

Dennis Mosebey
-Emporia, Kan.

LETTERS TO THE EDITOR on
any aspect of the contents of Nuclear
News—or on related nuclear industry
issues—are welcome. Letters (which
should not exceed 700 words and
may be subject to editing for length/
clarity) should be addressed to:

Nuclear News Letters

5355 N. Kensington Ave.

La Grange Park, IL. 60526

Fax: 708/352-6464

e-mail: btompkins @ans.org (do

not send with an attached file)

Letter should include the writer’s
full name, address, and daytime
phone and fax numbers.

January 2009
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Nuclear Energy is Renewable and Sustainable

“Renewable” and “sustainable” energy means: energy sources that are available
indefinitely — they cannot be depleted. Our fossil fuel energy supplies, coal, natural gas, and
oil, are not sustainable. As we use them, they are not being renewed at a sufficient rate to be
sustainable.

“Biofuels” such as wood, corn, switch-grass, and corn husks, are said to be renewable
because they are replaced with new crops. The ultimate energy source in that case is the nuclear
reactor we call the sun, and we expect its fuel to last indefinitely for all practical purposes. The
same is true for other solar energy sources such as solar panels, wind, hydroelectric dams, ocean
waves, etc.

Most nuclear power plants today produce electricity from the fission (splitting) of
uranium atoms. Fission releases several million times as much energy from a given weight of
fuel as combustion of fossil or other chemical fuels. There are claims that uranium is, like

fossil fuels, being depleted, that it is not renewable and not sustainable. But that is simply not
true.

Only 0.7% of natural uranium is “fissile” (the kind that fissions in water-cooled reactors).
The rest of the uranium (99.3%) is non-fissile (not fuel). However, nuclear power plants convert
some of the non-fissile uranium into fissile plutonium (by capturing a neutron) so that the energy
available from uranium is thereby extended.

If we don’t recycle the fuel, the significant amounts of fissile uranium and plutonium that
are left in the fuel (roughly one-quarter to one-third of the initial fissile uranium), plus the non-
fissile uranium (roughly 95% of the used fuel), would be discarded and wasted.

But even while we aren’t recycling the fuel, there’s enough uranium in the world to
operate for hundreds to thousands of years. The oceans maintain a consistent uranium
concentration of 3.3 parts per billion — this is about 4.5 billion tons of uranium. Uranium 1is
constantly being incorporated in many marine organisms, €.g., corals; but the seawater
concentration is replenished and maintained by the chemical equilibrium for dissolving uranium.

Seawater continually leaches uranium from ocean bottom sources, and is being
resupplied by hydrothermal venting and cold seeps, and by land sources from rivers emptying
into the sea, and direct discharge of ground waters into continental shelf areas, to maintain its
equilibrium concentration. If we removed a billion tons of uranium from the oceans over
thousands of years, basic chemistry would ensure that seawater concentration would be little, if
any, reduced —the oceans would still contain nearly 4.5 billion tons of uranium. From the
perspective of uranium recovery, this is a “renewable” energy source. It does not get depleted,
nor more costly, as it is being extracted. Thus, even in once-through mode, uranium is
renewable.

(It is interesting to note that about 10% of American electricity is made each year
from Russian nuclear warheads that have been converted to civilian use. That weapons-grade
uranium is then no longer available for use in weapons. A similar project, to convert the
plutonium made for U.S. weapons into power reactor fuel, is just getting under way.)

We can recycle used fuel. And further, this process can be optimized to create more fuel
(from the non-fuel uranium) than is being “burned” (from the fissile fuel uranium). We can
operate this way for hundreds of thousands of years, creating more fuel each year than we



consume. Here’s what is truly renewable: recycling fuel so that the fuel source is pot
reduced, but is instead increased from cycle-to-cycle, and year-to-year.

Furthermore, nuclear energy is also available from thorium. Thorium is three to four
times more abundant than uranium in the earth’s crust. Like the non-fissile uranium, thorium
can capture a neutron to produce new nuclear fuel (in this case, a different fissile uranium energy
source). This further provides a reliable, full-time, uninterruptible, energy source, which
can be sustained for millions of years.

It has always been assumed that nuclear fuel would eventually be recycled, and that we
would build nuclear reactors to make full use of the earth’s uranium and thorium energy
resources. This has been demonstrated in operation. The first U.S. reactor that powered light
bulbs in 1951 was “Experimental Breeder Reactor I”” in Arco, Idaho. Shippingport, the first
demonstration commercial nuclear plant (60 MWe net, started up in 1957), operated in light-
water breeder reactor mode for its last five years. After five years of producing power, the
reactor contained more fuel than it had started with. It created new fuel from thorium as it
operated. Breeder reactors are not now economical, and with many decades of low-cost mined
uranium available, and somewhat more costly extraction of uranium from seawater available,
there is no urgency that requires us to meet any near-term deadline.

With renewable seawater supplies of uranium and large terrestrial sources of thorium,
plus fuel recycling and breeder reactors, more nuclear fuel will be created than we consume
each year, for millions of years.

That’s even better than merely “renewable!”

Jim Muckerheide Ted Rockwell
Radiation, Science, and Health Radiation, Science, and Health
781-449-2214 301-652-9509

rad_sci_health@comcast.net tedrock(@starpower.net
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Some Relevant Engineering Considerations

If we don’t get the engineering right, good politics or economics can't save us. As Admiral
Rickover said, “Nature isn't as forgiving as Jesus”

Energy is defined as capacity to take action, to do work. Lots of action needed, quickly.

So we'll need more energy, not less. Don't choose between that and improving efficiency,
do both.

Many scientists say the right energy solution will be some long-range research miracle,
beyond present imagination.

Could be. So we ought to devote some resources to that. But urgent need is more energy.

Today's nuclear plants are much better than any non-nuclear plant we know how to build.
We should build 100s of them quickly. (I've said for long time, not just for today.)

Today's nukes fully meet all requirements for any energy source: safe, reliable (predictable),
affordable, renewable, gentle on earth. Nothing else does. (Yes, nuclear is renewable).

Technical facts & real-world experience strongly favor nukes Need good reason to choose
otherwise. Early nuclear experience says can build fast. Yet we treat nuke as last-resort.

The alleged problems don't occur in real world. Waste? Rad buildup? Casualty? See
handout information.

President says don’t need Yucca Mtn; used fuel no hazard where itis. He's right. Used fuel
will soon be recycled to make more fuel. Let's quit arguing about non-problems, and build.

Nuclear people should stop bad-mouthing nuclear. There’s nothing to apologize for. Cite
the nearly flawless half-century record, where nukes consistently outperform the
competition.





