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Guayule Development

I share the concerns expressed by
some of those interviewed for William
J. Broad’s article on guayule commer-
cialization (News and Comment, 27
Oct., p. 410). Had I been asked to re-
spond to these concerns, I would have
mentioned plans for a vigorous oversight
and a quick transfer to the private sector
as soon as needed basic feasibility and
process improvement research has been
done. I would also have pointed out that
the funding of this program at $30 million
over 4 years is $20 million less than the
congressional budget office estimate of
funding necessary to carry out the origi-
nal commercialization research program.

On another point mentioned in the ar-
ticle, the only activity taking place in my
district that may be eligible for funding is
plant research, and this is subject to a
competitive grant process that is, thank-
fully, removed from political manipula-
tion.

GEORGE E. BROWN, JR.
U.S. House of Representatives,
Washington, D.C. 20515

Nuclear Power Economics

A. D. Rossin and T. A. Rieck, in their
article ‘“Economics of nuclear power”
(18 Aug., p. 582), have shown that nucle-
ar power plants installed by the Com-
monwealth Edison Company in the early
1970’s are producing electricity at lower
cost than contemporaneous fossil-fuel
plants. This conclusion may be of inter-
est to the customers of Commonwealth
Edison, but it should be accorded little
weight in the national debate over the
merits of building additional power reac-
tors.

The relative costs of Commonwealth
Edison’s existing nuclear and coal-fired
plants are grossly unrepresentative of
the costs of future U.S. plants for the
following reasons.

1) Commonwealth Edison’s six major
nuclear units were completed in the
years 1970 through 1974, and thus pre-
date the cost escalation that has befallen
nuclear plants starting in the middle
1970’s. Indeed, four units (Dresden units
2 and 3 and Quad Cities units 1 and 2)
were ‘‘turnkey’’ units subsidized by
General Electric to stimulate the reactor
market. Rossin and Rieck state in their
table 1 that the average cost of the six
units was only $200 per kilowatt of ca-

pacity. Yet nuclear plants completed in
the United States during 1975 through
1977 had an average cost of roughly $500
per kilowatt (/, table 1), indicating a 150
percent cost increase in only a 4-year pe-
riod (87 percent in constant dollars). This
exceeds the escalation in coal capital
costs, the addition of scrubbers notwith-
standing.

2) Commonwealth Edison frequently
operates its coal units at reduced levels
when electric demand is low, in defe-
rence to nuclear units with lower running
costs. This inflates the per-kilowatt-hour
fixed charges for coal units presented by
Rossin and Rieck. Future coal units of
other utilities are less likely to ‘‘load fol-
low”’ to such an extent because of lower
reserve margins, lesser percentages of
nuclear capacity, and efforts to better
manage loads presently under way or
planned. Moreover, Commonwealth
Edison’s coal units are out of service
more frequently than comparable units
of other utilities (2), further inflating their
fixed charges per kilowatt-hour.

3) Because of the several-year lead
time in nuclear fuel procurement, Rossin
and Rieck’s fuel cost data capture little
of the recent increases in the costs of
uranium ore and enrichment, while re-
flecting nearly all of the increase in coal
prices which followed the 1973-74 oil
embargo.

In short, Rossin and Rieck’s article is
but one of many attempts to premise fu-
ture energy policy on historical data that
bear little relation to economic reality at
the margin of selection of energy tech-
nology. A more realistic appraisal of the
economics of nuclear power would have
emphasized that the low capital costs
once enjoyed by the nuclear industry are
unavailable to new plants, largely be-
cause of the proliferation of expensive
safety measures necessary to correct
deficiencies revealed by operating units.
Such an analysis would have acknowl-
edged that the average cost of nuclear
plants completed in 1974-77 was 73 per-
cent greater than that of coal plants in
the same period (/, p. 1) (Rossin and
Rieck project future nuclear capital costs
to be only 8 percent higher than those of
coal, even though scrubbers add only 15
to 20 percent to coal costs while cost-in-
creasing regulatory requirements are
continuing to be added for nuclear
plants).

Projection of either a 40 percent capi-
tal cost differential or a 10 percentage
point capacity factor differential, both of
which appear conservative based on re-
cent data (3), eliminates the cost advan-
tage projected for future nuclear plants

SCIENCE, VOL. 202



INTRODUCING
BECKMAN BTS-450.

The tough
tissue solubilizer
that holds more
than itsown.

To solubilize tough tissue such as
nerve fiber, hair and cartilage, you
need a tough tissue solubilizer. To
eliminate phasing, you need a solubi-
lizer with high water-holding capacity.
Enter Beckman’s new BTS-450,
the rapid, reliable and economical -
digestor. Ideal for a wide variety of
proteinaceous tissue and tissue homo-
genates, including the difficult ones.
As well as polyacrylamide gel appli-
cations. One ml dissolves up to 450mg
of water. And samples solubilized with
BTS-450 are perfectly suited for use
with Beckman’s READY-SOLV™ NA
liquid scintillation cocktail or other
toluene-based cocktails.

Twenty-four hour response time
from Beckman’s national network of
shipping depots guarantees prompt
delivery. And Beckman’s money-
back offer guarantees satisfaction.
Call your local Beckman representa-
tive or write: Scientific Instruments
Division, Beckman Instruments, Inc.,
P.O. Box C-19600, Irvine, CA 92713.
Innovation you can count on.

BECKMAN

Circle No. 92 on Readers’ Service Card
820

by Rossin and Rieck, in nearly all re-
gions. Projection of both differentials
puts nuclear at a decided disadvantage
vis-a-vis coal.

CHARLES KOMANOFF
Komanoff Energy Associates,
475 Park Avenue South,
New York 10016
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Rossin and Rieck have done an ex-
cellent job presenting the economics of
nuclear power.

Now if they would explain to utility
customers just why those utilities which
have concentrated on nuclear power
command higher rates compared to
those whose power is derived mainly
from coal.

GEORGE A. HUHN
Waterloo and Beaumont Roads,
Devon, Pennsylvania 19333

The economics discussion in our ar-
ticle was clearly divided into two distinct
parts: actual historical costs and the best
estimated future investment and energy
costs for nuclear or coal plants that
might be ordered today.

In previous articles (/) we have criti-
cized Komanoff’s use of historical data.
Commonwealth Edison’s actual experi-
ence is useful; it tells us how regulations
and costs are changing, as well as that
capacity factors for coal and nuclear
units are not likely to be vastly different.

Responding to Komanoff’s points:

1) It is no secret that costs on the
Dresden and Quad Cities ‘‘turnkey’’
(fixed-price) projects exceeded their
price, and therefore the manufacturer
paid a portion of the cost. Perhaps Com-
monwealth Edison’s management in the
1960’s (before we joined the company)
deserves plaudits because the result has
been substantial savings to our custom-
ers.

We compared the cost of our large
units by correcting for inflation as if they
all had been built in the same year. The
result increases the nuclear cost advan-
tage by an additional 1 mill per kilowatt-
hour (2). In addition, the data we gave in
the article (investment per kilowatt in
table 1 and annual carrying charges in
table 2) allows the reader to test the sen-
sitivity of current energy costs to what-
ever price he or she wishes to hypo-
thesize for the turnkey contracts.

2) Commonwealth Edison reduces the
power output of its large coal units occa-
sionally when the load is lighter. We
have attempted to calculate the effect on
coal unit capacity factors, but it is com-
plex because the output of these units is
controlled to the second by the load dis-
patcher’s computer to minimize system
generation costs. Obviously, we regulate
the coal units because they are more
costly to run than the nuclear units. Our
figure 1 showed clearly that, even with
much higher capacity factors, our coal
units can hardly match the nuclear units.
As we pointed out, our objective is eco-
nomical electric power from a system,
not high capacity factors per se. Ac-
tually, any future coal units Common-
wealth Edison purchases will be de-
signed for cycling service.

The extent to which certain coal units
were out of service in past years reflects
operating problems related to weather
and the use of equipment to handle and
burn coal. For our future plant cost esti-
mates we assumed equal capacity factors
for coal and for nuclear units.

3) Komanoff adds emphasis to an in-
herent advantage of nuclear power. Be-
cause mining and fabrication take a year
and the fuel spends 3 to 7 years in the
core, nuclear fuel cost increases take
several years to flow through to the cus-
tomer. Escalation in coal costs hits the
consumer within weeks. Thus nuclear
has an inherent advantage during a peri-
od of inflation. However, our assump-
tions for future fuel costs do not use this
advantage for nuclear because our tables
7 and 8 on fuel costs are in constant 1977
dollars.

Asto his last point, Komanoff is right:
it would take a 40 percent increase in nu-
clear capital cost relative to coal (highly
unlikely with scrubbers) or a net change
of 10 percentage points in capacity factor
difference in favor of coal (which is more
likely to go the other way) to bring pro-
jected costs of coal power down to be
equal with nuclear in our region of the
country!

Huhn asks about electricity rates. We
explained in our article why our custom-
ers pay less than they would be paying
had Commonwealth Edison built coal-
burning units instead of nuclear. (In
1977 this added cost would have been
$200 million—10 to 15 percent of each
customer’s bill.) This is the real ques-
tion Huhn should ask: What rates would
nuclear utilities have to charge had they
not built their nuclear plants?

The report (3) Huhn may be referring
to misleads the reader by considering on-
ly those rate increases granted formally
by state utility commissions and omitting
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the portion of the rates resulting from the
fuel adjustment clause. This portion re-
flects fossil fuel cost increases and forms
a significant part of the rates in most
states.

Of real importance is the price the
ratepayers actually had to pay for elec-
tric service. Over the S-year period from
1972 through 1977, electric rates rose
dramatically. The primary driving force
was the sudden increase in oil prices. In-
creases in coal and uranium prices fol-
lowed. (Those few utilities that could
meet their entire needs from existing hy-
droelectric power stations were pro-
tected from these increases.) The aver-
age annual price increase to the electric
utility consumer (per kilowatt-hour used)
over this S-year period is shown below

@).

Average annual

Nuclear (%) increase to rate payer (%)
>50 8.9
>33 10.5
>25 12.2
>15 12.4
All utilities 12.6

At rate hearings, consumers tell us
that what they are most concerned about
is the price they actually pay for their
electricity.

A. DAvVID RosSIN
TERRANCE A. RIECK

Commonwealth Edison Company,
Post Office Box 767
Chicago, Illinois 60690
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The Free-Electron Laser

I would like to comment on the article
*‘Seeing with a new light: Synchrotron
radiation’” by R. E. Watson and M. L.
Perlman (24 Mar., p. 1295). Although it
provided an excellent review of synchro-
tron radiation, there was a point of
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INTRODUCING THE MPF-44B.

For years, no other research grade
fluorescence instrument could
touch our Model MPF-44A in per-
formance, operating conven-
ience, or dollar value.

That's why the new MPF-44B
is so important. In addition to its
predecessor's proven advantages,
it brings to you benefits that are the
product of our long-time experience.

New optics and electronics.
The 150W xenon lamp is ozone-
free, hermetically sealed in a special
ceramic housing. For optimum effi-
ciency, it's easy to focus. For better
performance, both monochromators
have a new high-efficiency grating
which results in a significant
improvement in sensitivity.

The 3'4-digit display gives you
instantaneous readings of fluo-
rescence intensity, dynode voltage
or concentration readout. Integra-
tion circuitry permits high-precision
intensity measurement by aver-
aging readings accumulated over
selected time periods. And there's
an X-Y recorder interface with a
built-in time drive and X-coordinate
expansion capability.

The new DCSU-2. This ad-
vanced differential corrected
spectra unit is a microprocessor
accessory with many capabilities.
Besides corrected and differential
spectra, it gives you automatic
polarization and anisotropy spectra
or calculations, plus first and sec-
ond derivative spectra.

More accessories. You can add
more than 20 other accessories to
the MPF-44B to widen its range.
You can convert it to an LC detec-
tor, select TLC, low temperature
luminescence (phosphorescence),
polarization, and solid sampling, for
example. All the MPF-44A acces-
sories will work on the MPF-44B.

Compare and decide. Send for
our literature on the MPF-44B and
compare it with any other fluores-
cence spectrophotometer, feature
by feature. If you have any questions
about a specific application, call us
now at (203) 762-6095. Or write
Perkin-Elmer Corp., MS-12,

Main Ave., Norwalk, CT 06856.
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