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Carl J.
OUNAETTIULTL, I WICWITL L TESS, INCW LU ( LIOL). nevtewed by

William S. Lyon, Analytical Chemistry Division.

incidences usually go unnoticed unless they are

tartling or out of the ordinary. Thus a man
entertaining his woman friend in a restaurant may be
virtually ignored by other diners who know him; it is
only when his wife is suddenly seated at an adjoining
table that a coincidence is noted. Recently, in a
somewhat less exciting demonstration of a rare
coincident event, I received two books for perusal from
the ORNL Central Research Library on the same day.
Although seemingly quite dissimilar, these books
actually treat in different ways the same subject:
success in science.

From X Rays to Quarks is by Emilo Segre, a name
familiar to every radiochemist. A Nobelist, Segre has
written a fascinating account of the evolution of modern
physics from 1895 to 1980. He discusses the life and
work of all the great ones: Henri Becquerel, Marie and
Pierre Curie, Ernest Rutherford, Albert Einstein, Niels
Bohr, Enrico Fermi, and E. O. Lawrence. He also
describes the contributions of physicists whose names
we mainly associate with principles: Louis Victor
De Broglie, Wolfgang Pauli, and Paul Dirac, for
examples.

Segre starts his history by describing the physics
laboratory of 1895 and the research that occupied
physicists prior to the discovery of radioactivity and the
establishment of atomic theory. “One way of ranking a
laboratory,” he writes, “was according to the power of
the battery it owned.” Because no central source of
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electrical power existed, making and servicing batteries
consumed much time.

Those of us engaged in nuclear analyses and
radiochemistry use the concepts and techniques
developed by these great scientists in the subsequent
85-year period. So it seems profitable to look at their
lives and observe their way of thinking and working.
Certainly few if any can attain the heights reached by,
say, Lise Meitner or James Chadwick, but all of us can
learn something about science and how to think about a
problem from observing these successful practitioners.
Segre’s book dwells on the cognitive abilities of the
great scientists; without a strong cognitive ability, the
book suggests, the aspiring scientist is lost.

However, as Segre’s accounts suggest, scientific
success may depend on more than mental ability.
William Shakespeare, the great recorder of human
nature, once wrote: “There is a tide in the affairs of
men, which, taken at the flood, leads on to fortune.”
Opportunistic scientists have a way of making several
discoveries and then milking them for almost all they
are worth, while other scientists may make only ~—-
discovery and then seem to rest on their laurels,
allowing their peers and successors to find and prosper
from the practical applications. For example, consider
the career of Wilhelm Roentgen. In 1895 he made his
famous discovery of X rays. The next year about 1000
papers were published on the subject. Yet Roentgen
himself wrote only two more papers on X rays in 1896
and 1897, and in the ensuing 24 years he wrote only
seven papers. In 1902 he received the Nobel Prize on the
strength of his 1895 discovery. But why did Roentgen
not have a particularly productive career like the
careers of fellow Nobelists Marie Curie and Rutherford?

The answer may lie in certain noncognitive qualities
that lead to success in science, the subject of Carl J.
Sinderman’s Winning the Games Scientists Play. A
marine biologist, Sinderman has written one of the few
self-help books for scientists seeking to climb the ladder
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Lee Berry has received the
Department of Energy’s
Distinguished Associate Award, one
of the highest honors that DOE
bestows upon nongovernment
employees. The award cites Berry’s
“superior technical leadership and
insight in managing the national
Elmo Bumpy Torus program” and
adds that DOE’s Magnetic Fusion
Program has “benefited
significantly” from Berry’s
contributions.

ORNL received 4 of the 100 awards
presented this year by Industrial
Research & Development for
innovative developments. The
winning entries and developers are
an enzyme system that grows
oxygen-shunning bacteria,
developed by Howard Adler and
Weldon D. Crow; a
servomanipulator control system,
by H. Lee Martin,

Joseph N. Herndon, and

Paul E. Satterlee (formerly of
ORNL); a detector to identify and
count single atoms of rare gases, by
G. Samuel Hurst, Chung-hsuan
Chen, Steven D. Kramer,
Marvin G. Payne, Steve L.
Allman, and Ronald C. Phillips;
and a high resolution,
ultrasonically pulsed neutron time-
of-flight spectrometer that
increases reactor-produced neutron
intensity for scattering research, by
Herbert A. Mook and

Gerald K. Schulze.

Louis K. Mansur and Robert T.
Santoro have been named Fellows
of the American Nuclear Society.

Nuclear Safety received a Blue
Pencil Award (first prize) in the
periodical category in the recent
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publications competition sponsored
by the National Association of
Government Communicators. The
editor of the journal is Ernest
Silver, and the editorial reviewer is
Sharon McConathy.

David Shriner has been appointed
coordinator for acid deposition
activities at ORNL.

Jim Mason has received the
Gutenberg Award from the
Printing Industries of America.

E. Kaye Johnson has been named
head of the Technical Support
Section of the ORNL Chemical
Technology Division.

Susan Whatley has been appointed
program manager of engineering
analysis and planning in the ORNL
Nuclear and Chemical Waste
Programs. She has also been
elected first vice-president of the
Society of Women Engineers.

James D. Regan has been named a
recipient of a Japanese Government
Research Award for Foreign
Specialists from Japan’s Science
and Technology Agency. Under the
terms of the award, Regan spent
three months at the National
Institute of Radiological Sciences in
Chiba, Japan.

Rodney W. Brewer has been
promoted to process supervisor at
the Transuranium Processing Plant.

William S. Lyon has been elected
chairman of the Isotopes and
Radiation Division of the American
Nuclear Society.

Jagdish Narayan has been elected
a Fellow of the American

Association for the Advancement of
Science.

Robert W. Swindeman has been
elected member of the Executive
Committee of the Pressure Vessels
and Piping Division of the
American Society of Mechanical
Engineers.

In the technical art competition
sponsored recently by the Boston
Chapter of the Society for
Technical Communication, four
ORNL graphic artists received
awards for their color renderings in
the cutaway category. They are
Michael W. Darnell, award of
distinction for “Two-Axis Laser
Probe” and award of distinction for
“EBT—EImo Bumpy Torus”; Susan
Scott, award of excellence for
“ATF-1—Advanced Toroidal
Facility”; Sandra Schwartz, award
of merit for “ATF-1—Coils with
Plasma”; and Judy Neeley, award
of merit for “ATF—Advanced
Toroidal Facility.” The award-
winning ATF cutaways appear in
John Sheffield’s article in this
issue.

Kimiko Bowman has been
appointed to the National Science
Foundation’s Advisory Committee
on Equal Opportunity in Science
and Technology.

Donna Griffith, chairman of the
ORNL General Energy
Conservation Committee, has
received one of three individual
In-house Energy Management
Awards from the Department of
Energy.








































































INL has the lead role in managing

)OE’s research activities and
proviaing technical guidance to DOE
subcontractors conducting studies on
the impacts of EMP on power systems.
Paul R. Barnes and Ben McConnell of
the Energy Division are developing a
method for assessing the vulnerability of
the nation’s power systems to EMP and
have characterized EMP-induced
surges. In collaboration with a
subcontractor firm, they have
determined that (1) surges induced in
overhead transmission and distribution
lines by EMP (O to 50 ns) for early
times and (2) for transmission lines the
peak amplitude per phase is several
kiloamperes and the peak rate of rise is
about 160 kA/us.

The fast rise may have important
consequences. Surge energy may
couple by mutual capacitance and
inductance to instrumentation and
control circuits. Sensitive solid-state
electronic components in these circuits

the 1983 book Electricity, written

iy Bill Sims of the Tennessee Valley
Authority and illustrated by the well-
known artist David Macaulay, this story
is told: “When Thomas Edison died in
1931, someone suggested to President
Herbert Hoover that Americans might
honor the inventor of the light bulb by
turning off all of the country’s electricity
for one minute. Hoover considered the
idea only a moment before rejecting it.
He realized that to interrupt the supply
for even 60 seconds could be
disastrous.”

Today we flip switches, push
buttons, and take electricity for granted.
We expect our electric system to be
reliable, to serve us without any
interruption. Yet power system reliability
in the United States is not perfect, and
we are still trying to find ways to
improve it.

Five years ago DOE, in consultation
with the Federal Energy Regulatory
Commission, was required by the Public
Utility Regulatory Policies Act of 1978
(PURPA) to study and provide Congress
with answers to three basic issues
regarding power system reliability:

(1) the level of reliability appropriate to
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could be upset or damaged. Also,
insulation systems used in major
components, such as transformers, may
be damaged by a fast surge. While the
effect of a surge is difficult to assess,
insulating materials could apparently
break down under steep-front, short-
duration pulses of adequate intensity.
Experimental data are needed to further
quantify this behavior. Impurities or prior
damage may provide additional
breakdown mechanisms that effectively
reduce breakdown times. This effect
may be especially common in liquid
insulation. Damaged insulation could
cause immediate or delayed failure in
transformers and other components,
interrupting the delivery of power to
businesses and homes.

Westinghouse Electric Corporation,
an ORNL subcontractor, is developing a
method for assessing the vulnerability of
the nation’s power systems to EMP.
This method will employ a systems
analysis approach that statistically

adequately serve the needs of electric
consumers, taking into account cost and
the need to conserve energy, (2) the
various methods available to achieve
such a level of reliability and the cost-
effectiveness of such methods, and
(3) the kinds and cost-effectiveness of
procedures that might be used in case
of an emergency outage to minimize its
disruption and economic loss to the
pubiic.

Because of the experience of some
ORNL researchers with power system
reliability and planning methods, DOE
asked ORNL for assistance with the
National Electric Reliability Study. ORNL
researchers and subcontractors, under
the project management of Mike
Kuliasha of the Engineering Technology
Division, performed the study and
assisted DOE in preparing the report to
Congress.

The study addressed the three
major issues raised in PURPA by
examining the costs to consumers of
electricity supply interruptions and
shortages and the costs to utilities of
avoiding those interruptions and
shortages. The appropriate level of
reliability was deemed to be that level

includes the effects of EMP on the
system components and, consequently,
on the system as a whole.
Waestinghouse will assess the effects of
EMP on the transmission, distribution,
communications, controls, and
generation subsystems as well as on
load flow, load shedding, and the
stability of the nation’s electric power
grid.

at which total consumer costs, including
both supply and outage expenses, are
at a minimum.

the process of the study, ORNL

esearchers developed new
procedures for including consumer
interruption costs in power system
reliability calculations. The resulting
PICES computer code is now used by
several utilities.

Among the conclusions of the
studies were the following:
» Consideration of total consumer costs
showed that generation system reserve
margins significantly higher than present
values are appropriate for many regions
of the country. This is because the high
cost of oil makes it economic to replace
older oil-fired generation with lower cost
coal and nuclear generation. As new
generation is installed, each utility’s
planning reserve margin temporarily
increases until older generating units are
retired. Even in those regions of the
country not heavily dependent on oil, the
consequences of interruptions were not
judged a significant factor in determining
the appropriate level of generation
system reliability. Over the range of
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