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About This Issue

]anuary 1 marked both an anniver-
sary and a point of transition for
EPRI. Five years ago to the day,
Chauncey Starr accepted the job of
transforming an ambitious concept
into a workable organization, was
deemed its first employee, and was
inaugurated as the founding presi-
dent. His five-year term has now ex-
pired, and Floyd Culler, former
deputy director at Oak Ridge Na-
tional Laboratory, will become the
next chief executive officer this May.
And Chauncey Starr will assume the
position of permanent vice chairman
of the Board.

The character of an organization
very often strongly reflects the char-
acter, style, and vision of its leader-
ship. In times of changing leadership,
it is useful, therefore, for people to
take stock—to see where they have
been, to assess their achievements,
their successes and failures, and to
reexamine the fundamental issues
that gave the organization its reasons
for being. What has been done? What
remains to be done? What new mis-
sions and problems have emerged?

We have taken this occasion of
transition in leadership to explore
EPRI in such a manner, to reassess
where EPRI has been, how it has
been structured, and how it operates,
in order to look with some clarity to
the future. Five years is not a long
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time in the research business, and
only now are solid, concrete achieve-
ments beginning to emerge. This sug-
gests a threshold has been reached;
one that portends a new phase in the
Institute’s development. Clearly the
next five years will be different.

Organization assessment is tricky
business. No single viewpoint is com-
plete; no two perceptions exactly
coincide. With this in mind, we in-
vited a large number of informed
people to share their particular in-
sights into EPRI, hoping that objec-
tivity would emerge more readily
from the collective view.

In preparation for this month'’s lead
article, Nilo Lindgren moved about,
gathering the memories, opinions,
and perceptions of a dozen or more
individuals central to the creation of
EPRI. Integrating their viewpoints
with fact, he provides a fresh look at
the Institute’s origins, a retrospective
that carefully traces “The First Five
Years: Chauncey Starr and the Build-
ing of EPRI” (p. 4).

Lindgren brings to bear his own
perspective gathered in 25 years of
writing about high-technology or-
ganizations. Currently, he is a multi-
media communications consultant,
editor of the EPRI Executive Report,
and a contributing editor to IEEE

Spectrum. An electrical engineering
graduate of MIT, Lindgren has been
affiliated with the research arms of
Xerox Corp., Philco Corp., Grum-
man Aircraft, and Hughes Aircraft,
and was one of the founding mem-
bers of Innovation magazine.

A little over a year ago, at the re-
quest of Chauncey Starr, the EPRI
Board began an independent and
sweeping review of the Institute’s
operations and management. The
audit committee, chaired by William
Gould, executive vice president of
Southern California Edison, solicited
the opinions of virtually every group
affiliated with or affected by EPRI's
work. The result was a 70-page re-
port of distilled conclusions and
recommendations. These are high-
lighted, along with Gould’s personal
observations of the information col-
lection system he set in motion, in
“After the Facts” (p. 17). The piece
was written by John Kenton, EPRI
communications specialist in nuclear
technology.

The highly active industry advisory
structure of EPRI provides a formal
link to its sponsors, one that ensures
direct access and strict accountability.
In "“Gauging the Return” (p. 21),




Ludwig Lischer, long-standing chair-
man of EPRI’s Research Advisory
Committee, evaluates what the in-
dustry is getting for its money and
shares his perception of the Insti-
tute’s technical and organizational
progress.

Turning things about, Robert Loft-
ness, director of EPRI's Washington
liaison office, casts his view toward
the federal establishment and the
energetic developments of the past
year. "Energy in Washington” (p.
25) provides a capsule summary of
the National Energy Plan, the for-
mation of DOE, and recent changes
in congressional committees, nuclear
power policies, and environmental
initiatives. With an R&D budget that
is orders of magnitude greater than
EPRI’s, the federal energy programs
carry enormous weight. Loftness,
former deputy director for technol-
ogy, Office of Atomic Energy Affairs,
U.S. State Department, discusses the
implications to the industry’s own
R&D programs.

In this month’s final piece, a round-
table format was used to elicit the
viewpoints of EPRI's four technical
division directors and the director of
planning. Asking the questions,

which ranged from technical high-
lights to national concerns, were
Donald Christiansen, editor and pub-
lisher of IEEE Spectrum and Llewel-
lyn King, publisher of Energy Daily.
Supplying the answers during the
four-hour, freewheeling “Round of
Response’’ (p. 28) were directors
Richard Balzhiser, Fossil Fuel and
Advanced Systems; John Dougherty,
Electrical Systems; Milton Levenson,
Nuclear Power; René Malgs, Energy
Analysis and Environment; and Ric
Rudman, Planning. President
Chauncey Starr joined the group
intermittently.
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THE

FIRST
FIVE

YEARS

Chauncey Starr and the Building of EPRI

by Nilo Lindgren

“Discount the first year,’ everyone says. "It's really only been four years!” What they mean is that the
achievement has been breathtaking, given the starting point. There were barely a dozen people in EPRI for
the first half year. And for the first part of that, there was only Chauncey Starr with plans for a vast
research and development program tucked in his vest pocket. At Senate hearings in early 1973, when Dr.
Chauncey Starr was being introduced as the president of the new R&D arm of the electric utilities and “the
only employee at that time,’ there was not even stationery with a letterhead. Some people took the whole
thing to be a sham; they publicly disparaged the ability of the industry to get this new endeavor off the
ground. But Chauncey Starr was characteristically so sure of where he was going, and why, that he reports
he felt both amused and annoyed. "Amused at the criticism and annoyed that it would be given any kind
of credence by the Senate committee!’

Yet the utility industry leadership had been brought to a perception that time was running out, that a
massive technological R&ED enterprise was required, and that if the industry did not do it, the federal gov-
ernment would, and rightly should in case of such a default. As Shearon Harris, then president of Edison
Electric Institute and later chairman of the EPRI Board of Directors, relates, “The time had arrived for this
undertaking to be born, and truly it needed to be done. While it was a mammoth undertaking and required
a tremendous amount of time and effort, it was so obviously needed that there was no escape from it

The sense of inevitability, however, did not diminish the odds against success. Starr reflects, "'Just mak-
ing a lot of motions and having a lot of projects does not ensure that you are going to come out with any-
thing worthwhile. R&D is a gambling operation, one that is highly speculative . . . only a fraction of what
you do ever gets into use. But,” he adds, putting out his hands as if to take hold of one of his basic princi-
ples, “the odds of success go up if you have the very best people guiding the way, making the choices, and
creating new approaches and new ideas!” For the new institute to have any value, it “would have to have
the very best minds that could be brought to bear on the problems of the industry.” Attracting those first-
rate people from good positions, from tenure, to come to work for a fledgling institute whose chances for
survival (at least externally) were not clear, to work in the context of an industry with which they had little
previous connection, and to work for an organization in which attractive offerings, such as stock options,
were not to be had was a task for which Starr had no qualms. He simply knew he could do it.
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And now, in a bare four or five years, the staff has grown to nearly 420, half again the size that was
initially estimated, and the budget to $220-odd million, supporting more than 900 different projects, large
and small. One gets the sense around EPRI that it all still feels rather new. Even at that, probably not many
people know the details of the "early” history, just a few short years ago. Nor, perhaps, do many people
recognize Chauncey Starr's vision of what the new Electric Power Research Institute should be. It went

beyond the obvious concept of a purely technological mission.
The following seven sections provide a perspective on the formation and evolution of EPRI—and on

the role, management style, and influence of its first president—based on interviews and discussions with

many of the early participants.

THE SHAPING FORCES

The formation of something like EPRI had become inevitable

Ithough EPRI was really incubat-
ing for years under the wings of
Edison Electric Institute (EEI),
and taking some initial shape in the work
of the Electric Research Council (ERC),
it took some careful planning and ma-
neuvering by farsighted electric utility
executives to launch it on its way. It was
something of a forceps delivery at that.
The backlog of technological problems
facing the industry had been accumula-
ting, and they were of a character that
could not be expected to be handled by
the traditional vendors alone. The utility
industry began to perceive that it had
reached a plateau in new technology for
the generation of electricity. On the one
hand, in the 1950s and 1960s, it was
getting more kilowatthours out of the
same amount of fuel, but was hitting
temperature and pressure limitations.
There was, consequently, a flattening of
expectations for fossil fuel generation.
There was also the recognition that much
more was to be done with nuclear energy,
and exotic concepts, such as fusion, were
looming as tremendously large under-
takings of a long-range, high-risk nature.
Of that period, Harris reflects, “There
was within our industry a perception
that greater technological efforts were
needed than even the vendors could be
expected to make.” The payout time was
simply becoming .too long for manu-

facturers. If the manufacturers had to
make great investments and could not
expect a return in less than 30 years,
this really evolved into a larger societal
responsibility. But there was no existing
mechanism that could address such tech-
nological needs.

Another perception of the same basic
problem, says Starr, is that the electric
systems were simply getting larger and
more important than their individual
components. As the utilities grew, the
vendors continued to supply the hard-
ware and give counsel on system inter-
connections, but the performance of
the systems—their overall reliability—
became more and more the responsibility
of the utility in-house engineers. “Then
because of the complexity of the prob-
lems,” says Starr, “a whole series of inci-
dents pointed to the need for the utility
industry to have its own independent
technical center.”

The very first efforts to get the industry
interested in setting up a new R&D or-
ganization go all the way back to 1954,
when Williams Lewis, a consulting elec-
trical engineer in Palo Alto, California,
and Dr. Jesse Hobson, then director of
the Stanford Research Institute, pre-
sented the first of a series of papers at an
AIEE Winter Meeting in New York. But
Lewis concedes that his and Hobson’s
efforts were those of a gadfly, and they

recognized the need for someone close
to the industry to “quarterback” their
concept. That effectively came from
Joseph Swidler, then chairman of the
Federal Power Commission, who in 1963
addressed EEI on the serious need for an
organized research program. Swidler
evidently drew on Lewis and Hobson’s
earlier ideas. Under his thoughtful prod-
ding, ERC was formed and sponsored
some research studies on a modest basis
through the late 1960s.

A more massive prod to the industry
resulted from the famous 1965 Northeast
blackout; that, says Starr could be seen
as the real genesis of EPRI It triggered
public and government criticism and

“Traditionally, the electric utility industry
depended upon the manufacturers to do
research and product development,’ reflects
Frank Warren, current chairman of EPRI’s
Board of Directors, “but our conditions and
problems were obviously changing; there
was a great deal of pressure to move into a
research program, which the industry took
to heart”




led to proposed legislation in the early
1970s (by senators Magnuson and Hol-
lings) for a federal agency to be set up
to do research and development for the
industry. The work of this agency was to
be supported by a tax on utilities.
About the same time, ERC was com-
pleting what Harris saw as its most sig-
nificant contribution, namely a report
on the R&D needs for the electric utility
industry for the remainder of this cen-
tury. Called the green book, that study
pointed to the need for $30 billion of
R&D to be sponsored over the next three
decades. In contrast to the $7—$10 million
being expended annually in support
of ERC’s studies, which already looked
pretty large to the cost-conscious utilities,
this $30 billion was an absolutely stag-
gering figure, even though it included
projections of possible government fi-
nancing. It was also clear that the part-
time counseling and task-force com-
mittees of ERC were not the kinds of
that could
grapple with the levels of R&D manage-
ment that would be required. The ques-
tion was whether or not the utilities gen-

institutional mechanisms

erally would be prepared to undertake
the support of such a gigantic, long-term
mission.

As Harris notes, “We had chief execu-
tives from everywhere with all kinds
of different ideas about what was best
for their companies in the short range.
Very few utility executives were prepared
to see the value of a coordinated effort
that would address the total of tech-
nological needs over a long period of
time. Everyone was thinking, ‘If I put a
million dollars in, how quickly am I
going to get something visible that will
be understood and appreciated by my
consumers?’”

There was considerable skepticism
too at the federal level —as expressed by
Senator Magnuson, Chairman of the
Senate Commerce Committee, and Sen-
ator Hollings, one of the ranking majority
members of that committee—that the
electric utility industry would ever do
what it should about R&D, and they
were pushing hard for their proposed
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kilowatthour tax to set up a trust fund
for a government agency to handle elec-
tric R&D.

Navigating between these forces—
the threatening whirlpool of federal in-
volvement and the rock of utility reluc-
tance—Harris took on as the principal
thrust of his leadership at EEI the private
sector’s acceptance of its R&D responsi-
bilities. Armed with the preliminary find-
ings of the ERC green book study, he
went to George Bloom, then president of
the National Association of Regulatory
Utility Commissioners, and laid out a
“crude vision of what the electric utility
industry could do with all this.” Bloom’s
support was enlisted, and subsequently,
at NARUC's 1971 fall convention, they
managed to win a resolution that gave
NARUC's blessing to the endeavor. It
called on the industry to implement the
grand program with the proper institu-
tional arrangements and laid the way for
allowing the utilities the appropriate
rates that would help cover it. The plan
was to expand the ERC into a more for-
mal, professionally staffed institution.

By March 1972 Harris, along with
Charles Luce, chairman and chief execu-
tive of Consolidated Edison, a lawyer
from the state of Washington (Magnu-
son’s home state), and formerly Assistant
Secretary of the Interior, presented joint
testimony at the first hearing of the Mag-
nuson committee, detailing the intensive
efforts to establish an industry R&D or-
ganization. Though Magnuson and Hol-
lings remained highly skeptical, believing
the task was far bigger than the industry
could take hold of, Harris and Luce were
able to win from them a year’s stay in
order to establish a new electric power
research institute. Harris, moreover,
promised that if it could not be gotten
under way by the industry, he would
come back to Washington and personally
support Magnuson'’s legislation. As Har-
ris says, “It was essential to the national
welfare. If we as an industry couldn’t pull
ourselves together and do it, then it ought
to be done by government.”

Included in his arguments was the con-
cept that the traditional R&D role of the

manufacturers and vendors should be
vigorously perpetuated and that their
work not be supplanted by the utilities’
own Ré&D institute. On the one hand,
there was a danger the new institute
would be competing (perhaps unfairly)
with commercial vendors, and on the
other, it would diminish their incentive
to continue making R&D investments.
What this pointed to was the longer-
range, higher-risk character of EPRI’s
mission, which thus became a piece of
its early goal definition. Inherent in this
definition was the sense that some tech-
nologies would be solong-range, so mas-
sive and risky, that the government, the
utilities, and the manufacturers would
need to undertake them together.

In any event, Shearon Harris remem-
bers that with the year’s respite granted
by the Magnuson committee, he knew
the mission “had to be a success.” What
was needed was the support of the chief
executives of the utilities. “It meant noth-
ing,” says Harris, “to have a checklist of
all the R&D that had to be performed if
we didn’t have the will and the resolve
of the leadership of the industry to tackle
the job.” This would take some “mis-
sionary work,” even though the legisla-
tion proposed by Magnuson had become
a powerful catalyst. “All we had to do,”
says Harris, “was to go out to the chief
executives and say we have a year. If we
put it together in a year, it can be an
industry-managed undertaking. If we
dont . . .

Given the strong support of investor-
owned, public, and cooperative utilities
(EEI, APPA, TVA, NRECA); as well as
the utility regulators, the next vital task
was the selection of the chief executive.
That person “would really be the orga-
nizer.” Reports Harris, “I was aware that
the real success of this enterprise was
going to depend more on this one man
than any other single factor.” Shearon Harris
then wrote out his prescription for the
man they were seeking: “He would have
to be an internationally respected scien-
tist with uncommon administrative abil-
ity.” That person had to administer a
large and diversified program and would




need to be a unique and strong research
scientist who could pull “all the shooting
stars together and have them pull in the
same direction.” That certainly would

require uncommon administrative capa-
bilities. With that special person selected,
Harris says, he knew that “it would be a
lot easier going out to the 183 EEI com-

panies, the 900 cooperatives, and the
3000 American Public Power Association
members and getting them to commit to
EPRI in a major way.”

FINDING THE PRESIDENT

One who could make the difference between success and failure

eople credit Shearon Harris with
being Chauncey Starr’s special
sponsor but he says not, although
he was an admirer of Starr’s before they
met. Starr had written what became an
influential article, “Energy and Power,”
for Scientific American in September 1971.
Among qthers, Harris had read it and had
been struck by its “clarity, persuasion,
and logical thrust,” and he began to quote
from it in his own speeches on energy.
About the time that work had begun on
converting ERC into EPRI (the spring
of 1972), Harris met Starr at a seminar at
Georgia Tech, where they were both
participants. Over a lunch, Harris laid
out the emerging concept of EPRI and
asked Starr, then the dean of the UCLA
School of Applied Engineering and with
a wide acquaintance of professional peo-
ple both nationally and internationally,
to suggest some people who might be
suitable for heading the new organiza-
tion. “The way you’ve described it,” said
Starr, “I might be interested in it myself.”
In fact, a selection committee had been
set up by ERC, chaired by Jack Horton,
chairman of the board, Southern Califor-
nia Edison Co., and Starr’'s name had
already appeared on the initial list of
candidates. But apparently, says Harris,
Starr was very careful in his considera-
tion of the possibility. At a later dinner
in New York with Harris, he probed into
the matter of just how far the utility in-
dustry would go in support of R&D and
whether or not there really was a promise
of EPRI’s being something of “genuine
significance.”
It is worth remembering that during
the early 1970s, perhaps even more than

today, there was widespread and deep
mistrust of business organizations gen-
erally; and even after EPRI was well on
its way, there were still many imputa-
tions that EPRI was but the docile show-
piece for an industry that was reluctant to
shoulder seriously its technological re-
sponsibilities.

Once Starr became convinced of the
genuineness of the industry’s resolve, he
became more excited with the magni-
tude of the opportunity. If there were any
disjunctions at that point, it was perhaps
only between Chauncey’s
style” and the style of the utility execu-
tives and between the scopes of their

“personal

respective visions as to what the institute
might conceivably be. As described to
Starr, the new institute’s activities were
focused too exclusively on technology
and on aiding the development of new
hardware for the industry. But that kind
of motivation—the development of tech-
nology simply to buttress the electric
systems against coming apart—did not
strike Starr as a sufficiently worthy and
vitalizing goal for a serious R&D com-
munity. As he pondered it, he came to
feel it had to be much more than that.

“I have always felt,” he states, “that
the role of technology in social develop-
ment is a very key one and that the elec-
tric utility industry played an essential
function in the structure and prosperity
of our society. For some decades, | had
believed that one cannot separate hard-
ware from its use and its impact on so-
ciety as a whole. One of my values is that
a scientist, an engineer, a toolmaker
mustn’t simply develop a piece of hard-
ware, drop it into the middle of a social

situation or structure, and walk away.
He has to have a continuity of concern,
responsibility, and feedback into the
technology. The point is that here was
the electric utility industry starting a
new institution from scratch—it was
an entirely new line of endeavor—which
opened up an opportunity for that indus-
try to take a substantial step in our total

national social development through

Shearon Harris, past chairman of the
EPRI Board of Directors, spelled out a
simple prescription of the first president:
“He would need to be an internationally
respected scientist with uncommon
administrative ability.”

During a number of meetings, Chauncey
Starr, one of the candidates, probed

the utility industry’s intentions and serious-
ness in supporting R&D, and whether

the new Institute would be a truly significant
entity in the American industrial scene.




electric technology.”

Asked by Jack Horton of the ERC Se-
lection Committee for a résumé of his
thoughts on the new Electric Power Re-
search Institute, Starr wrote a succinct
three-page letter about its public status,
its purposes and potentials, its role in
technology and national planning, and
its organization, which could stand as a
valid description of EPRI today. In that
letter, he emphasized the need for its
complete objectivity, thoroughness, and
intellectual integrity.

"I believe,” wrote Starr, “"that it would
be important to involve in EPRI’s studies

not only technical specialists but also
those deeply concerned with environ-
mental and social impacts. EPRI could
thus provide a device for making such
opinion leaders a party to national prob-
lem solving. If such a program were suc-
cessful, the resulting support of a broad
intellectual community could be an im-
portant element in the influence of EPRI
nationally, and it would become a symbol
of the utility industry’s sense of social
responsibility.”

The upshot was that Starr was selected
from a long list of competent candidates.
It was very clear, both Shearon Harris

and Frank Warren testify, that “Chaun-
cey Starr was the strongest, the ablest,
and the best man for the job.” More im-
portant, the leaders of the electric util-
ity industry “bought” Starr’s broad con-
cept of what EPRI should be and gave
him wide latitude in building the insti-
tute on the terms he had outlined. It is
difficult to imagine, and perhaps easy to
underestimate, how different the charac-
ter of EPRI might have been and what its
role might be today on the national and
international scene if the industry leaders
and Chauncey Starr had not agreed at
that juncture in late 1972.

GETTING THINGS GOING

A vest-pocket start, but built on solid principles

or Starr personally, the opportu-

nity to take on the job of develop-

ing an electric power research
institute presented a challenge that was
“very hard to turn down.” EPRI repre-
sented for him a culmination in his career
in which he could bring all his skills to-
gether—in engineering, in science, in the
management of large programs, in the
recruitment of superior people —to create
an entirely new and “major productive
element in the American scene.” No less
was it an opportunity for him to “learn
new things as well,” and thus satisfy a
need that is deep in most professional
people.

In accepting the challenge, Starr had
no hesitation and no uncertainty about
his own ability for achieving his objec-
tives. ”I had no doubt,” he says, “no
quivering at the knees about being able
to work at this task. It was something
that professionally I knew how to do.”
This confidence is difficult to describe,
he adds, “because it has an ego-ring that
people misunderstand.” But he had been
engaged in R&D on an organized, large-
scale basis since 1946. Even during World
War II, as a young research scientist, he
was already managing groups and multi-
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million dollar programs on the Manhat-
tan Project at Oak Ridge. And in his
career at Atomics International, from
1946 to 1966, he built an organization
from a half-dozen people to one that
eventually employed over 3500 people.
So building R&D organizations had be-
come, in a sense, simply his profession,
comparable, say, to being a skilled sur-
geon or a professional mountain climber,
two images that Starr resorts to when he
describes how he feels about his particu-
lar mission. ”I had no uncertainty that
I could conduct the operation. I had no
uncertainty that I could get the team of
the best people together—I knew where
they were; I knew how to get started.”
Equally important, he was not unaware
of the problems. "I knew the difficulties;
I knew the probability of success or
failure.”

What added to the attractiveness of the
challenge, what made it “literally a mas-
sive opportunity,” was the fact that the
utility industry, through the ERC Board
(and later the EPRI Board after the insti-
tute was incorporated), made it clear that
he would operate with unusual freedom
—there were to be "no strings” attached
to the power and the five-year contract

of his presidency. In fact, without further
discussion of the scope of the work other
than with the ERC Selection Committee
and a few utility executives, Starr took on
the post on January 1, 1973. He continued
to clear up his work as dean of engineer-
ing at UCLA; recruited his first lieuten-
ants, Ric Rudman to serve as his assistant
and David Saxe to become his director
of administration; got a program for
EPRI started; “even got a piece of sta-
tionery with a letterhead”; had a press
conference in early February to describe
EPRI’s objectives and program; and only
then went into his first meeting with the
EPRI Board of Directors to describe the
technical program that had been planned.

As mentioned before, his first priority
was to go after the “best minds.” For
EPRI to be of any real value to the indus-
try, Starr carefully argued to the Board,
"it could not be a second-grade engineer-
ing assembly.” And to the present day,
when he is asked what he feels is his
greatest contribution to EPRI, he asserts
that it was the quality of staff he brought
in during the first couple of years.

This was so important that the new
institute did not create an organization
chart for four months. Starr’s idea was




that you build the organization chart
around the people. That is why, says Ric
Rudman, explaining a perhaps not-well-
known fact, the Institute has a Fossil Fuel
and Advanced Systems Division under
Dick Balzhiser, for those were his inter-
ests. Had someone other than Balzhiser
come in, EPRI today would probably
have five technical divisions rather than
four.

Balzhiser, who was the fourth person
hired, and the first of the technical direc-
tors, accepted the position while he was
in Ann Arbor, without even knowing
where the new institute would be located.
He, like the other technical directors,
reports that he was excited and stimu-
lated by the almost complete freedom
that Starr gave him to organize and to
staff what was then called, for lack of
a better name, the “nonnuclear” work.
For that, too, was part of Starr’s contin-
uous operating style—to bring in good
people and then with minimal “coach-
ing,” let them get things going with max-
imum freedom.

From his background, Starr “had a
pretty good idea of what the industry’s
needs were,” and he had, as well, a pro-
gram partly inherited from the work of
ERC. But very quickly, says Starr, “the
industry began to feed me ideas . . .
why not do this, or that . . . and we
pieced together a kind of smorgasbord
initial program in which the total balance
was not analyzed.”” These were then
gradually phased into a planned set of
activities in which allocations were care-
fully balanced.

From the beginning, Starr and his col-
leagues worked to set general guidelines
for EPRI's R&D programs. For instance,
he proposed that the Institute ought to
be spending as much on coal as it was
on nuclear, and from that day to this,
EPRI has devoted about a quarter of its
operating budget to each.

In choosing a site for EPRI, Chauncey
Starr’s touchstone, as with other impor-
tant decisions, was what area would most
likely attract top-caliber scientists and
engineers. A survey by McKinsey and
Co. pointed to the San Francisco Bay

Area as the No. 1 spot desired by profes-
sionals. An available location in Palo
Alto crystallized the decision (Berkeley
was the other strong Bay Area conten-
der). Chauncey Starr might have pre-
ferred Los Angeles, but he adjusted to the
basic requirement.

Some consideration had been given to
Woashington, D.C., but it was concluded
that this would be a mistake because the
Institute should be clear of the politici-
zation that inevitably touches everything
in that city. The basic sense was that EPRI
was going to be a nationwide organiza-
tion, so wherever it was located, it would
be near some of its utility constituents
and a long way from many of them.

Nonetheless, EPRI did establish a
Woashington liaison office, which has
served important communications func-
tions during the evolution of the Insti-
tute. To head the Washington office,
Starr called on Dr. Robert Loftness, a
scientist and personal colleague of long
standing, who had considerable experi-
ence in government, scientific, and tech-
nical affairs.

To get the new institute running
smoothly as an organization—apart from
the technological issues that interested
him most—Chauncey Starr depended
heavily on David Saxe, as he still does
today. Starr and Saxe have known each
other for nearly 30 years, from the time
when Saxe worked as a contract repre-
sentative of the Atomic Energy Commis-
sioninthelate 1940s and Starr was setting
up an organization for North American
Aviation (later to become Atomics Inter-
national). In 1961, Saxe joined Starr at
Al to become the director of the Admin-
istration Division, a position similar to
thathe holds in EPRI. In fact, the day after
the announcement of his becoming presi-
dent of EPRI, Starr telephoned Saxe to
join him at EPRI. In David Saxe, Chaun-
cey Starr was well acquainted with a man
who is known to be compassionate, intel-
ligent, and rational and who, through his
wide experience in the administration of
large-scale R&D programs in both gov-
ernment and private sectors, could relieve
him of much of the day-by-day manage-

ment of the Institute. Rudman, who had

returned from industry to complete his
doctoral studies at UCLA and work as
Starr’s assistant, was asked to join Starr
at EPRI in March 1973. His interests
straddle administrative and technical
planning matters, so he also participates
in various management questions. By
the time EPRI moved into its new head-
quarters in Palo Alto in September 1973,
these three in the nucleus had grown to
20 people, and by the end of that first
year, the staff had grown to nearly 100.

How large was the new organization to
become? That was a subject of argument
among the members of the early nucleus
of EPRI, but Starr’s sense was that it
should not go beyond several hundred.
From experience, he judged, to run an
organization “that is creative all the way
to the bottom, there is a communications
limit, from management’s point of view,
beyond which people lose sight of the
objective, the theme, and the spirit of
what the organization is trying to do.” In
effect, the control of top management
over the quality and direction of R&D
tasks “disappears.”

David Saxe reports that he and Starr
discussed the potential size very often
in the first year or two, and he thought
Starr’s estimate of 300 seemed on the
high side. Considering today’s staff of
420 and next year’s projected 500, David
Saxe says with amusement, “I was ter-
ribly wrong, Chauncey was pretty far
wrong.”

What made the difference in size, in
fact, reflects a fundamental shift in the
character of EPRI from what Chauncey
Starr and David Saxe originally visual-
ized. They had assumed that the Institute
would work on a relatively small number
of large, long-range projects, which could
be handled by a relatively small staff
with responsibilities towards a limited
number of contractors. As things evolved,
and as the utility industry representatives
began to discover the capabilities of EPRI,
they brought in more and more of their
technical problems and requested EPRI
to take them on.

There were many technical problems
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Selected to build and manage an R&D program that, in sheer magnitude, is second only to the U.S. Department
of Energy was a man whose career spanned many aspects of science and engineering. Starr received both his
BSandhis PhD (1935) degrees in electrical engineering from Rensselaer Polytechnic Institute. He was a
research fellow in physics at Harvard University from 1935 to 1937, and a research associate at the
. Massachusetts Institute of Technology from 1938 to 1941. From 1942 to 1946, he was engaged in atomic energy
| work for the Manhattan Project at the Radiation Laboratory of the University of California and at Oak Ridge
National Laboratory. Thereafter, at North American Aviation, Inc., he served successively as chief, Special
Research; director, Atomic Energy Research Department; general manager, Atomics International Division;,
and from 1960 to 1966, president, Atomics International Division. From 1966 through 1972, he was dean,
School of Engineering, UCLA. On January 1, 1973, he became the first president of EPRI.

As a research associate at MIT ~ During his years at Atomics At UCLA, Starrworked at During Starr’s five-year tenure

in the late 1930s, Chauncey International, Starr led efforts strengthening the teaching, as president, EPRI has become
‘ Starrdesigned and built a to develop methods of research, and business a world center for assessment,
cryogenic tank and adiabatic generating electricity from management staffs. He planning, and management of
demagnetization apparatus atomic energy sources. Under reorganized the College of research and development
i andranexperiments in the his direction, simple and Engineering, was instrumental needed for the production and
‘ Magnet Laboratory. inexpensive research reactors in creating an Institute of delivery of electric energy
were developed as educational  Medical Engineering, and by the utility industry.
devices around the world; started a multidisciplinary
; and a miniature, satellite- environmental science and
| mounted liquid-metal-cooled engineering program. One of
nuclear generating station, his papers, “Social Benefits
SNAP 4, was developed to Versus Technological Risk”
operate in space orbit in 1964. (Science, 1969), helped
During this period, Atomics crystallize risk-benefit analysis
International became a world as a tool of policymaking.

leader in the engineering of
large sodium-cooling systems.
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that Starr, Saxe, and others had simply
thought the utilities had well in hand.
But this turned out not to be so. For in-
stance, the utility industry had already
spent $400 million on stack gas scrub-
bers, but ran into so many problems, it
began to importune EPRI to get involved.
Then the owners of the Mark I boiling

water reactors came with their problems.

EPRI got involved only in what were
considered generic research questions
on these, on the argument that technical
fixes on specific designs were up to the
individual companies, the vendors, the
architects and engineers to solve. None-
theless, the list kept growing, and the

scope of projects expanded.

To do aresponsible job on such a spec-
trum of projects required a different kind
of staff, a larger staff. Says Starr, “We
began to see and analyze what was hap-
pening. The biggest single reason for our
large staff is that the scope of our activi-
ties doubled.”

EVOLVING DIVISION MANAGEMENT

“"Good people,’ minimal coaching, and lots of freedom

n interesting consequence of

Chauncey Starr’s executive style

of giving great freedom to his
technical directors is that the manage-
ment of each division has evolved along
rather different lines, according to their
different objectives.

As Milt Levenson, director of the
Nuclear Division, notes, his division is
strongly organized along technical dis-
cipline lines. For instance, “Basically,
all of the materials people are in one de-
partment, even though they work on
projects that affect all departments. Ad-
ministrative support is centralized.”

By contrast, the organization of the
Fossil Fuel and Advanced Systems Divi-
sion under Richard Balzhiser is struc-
tured along major project and program
lines, one group being responsible for
coal gasification, another for coal lique-
faction, and so on. Administrative sup-
port in this case is decentralized, with
each department manager having an ad-
ministrative assistant.

Despite the decentralization and free-
dom of management across the four tech-
nical divisions, the focal point for the di-
rection of all the programs has remained
in Chauncey Starr’s office. Though it is
not Starr’s style to hold frequent staff
meetings, division directors do meet in-
formally with him whenever they feel the
need or when he senses an imminent
problem. Also, although the content of
the various programs is up to the division
directors and their staffs, Starr still exam-

ines every individual project at some
stage.

”“Sometimes he only looks at a new
project for a minute,” says Balzhiser,
alluding to a characteristic of Chauncey
Starr that is well known by all his asso-
ciates, namely his mental quickness and
sometimes his impatience, “but in that
minute he can focus on the key issues
and important concerns.” Though every-
one, necessarily, gets limited time with
the chief executive, it is clear that he
maintains a hold and a sense of the direc-
tion of the programs.

In addition to such interactions,
Chauncey Starr is known to have a tre-
mendous appetite for written material,
and probably reads all EPRI’s technical
reports, as well as ranging afield. Com-
ments Balzhiser on this reading, “He
never forgets a thing.”

The impact of Chauncey Starr’s style
of operation can be measured from the
inside and from the outside, and John
Dougherty, director of the Electrical
Systems Division, who came to EPRI in
1975 from Philadelphia Electric, has seen
it from both sides. As a utility engineer,
he was deeply involved in the EPRI advi-
sory structure, chaired working groups
on the task forces, and even had a hand
in the ERC green book R&D study that
laid out some early ligaments of EPRI
Despite his close connections, Dougherty
says that he perceived EPRI from the
outside as “a very tightly knit one-man
operation,” and that Chauncey Starr was

“calling all the shots inside the Institute.”
Thus, he was greatly surprised by the
freedom and control the directors have in
running their divisions. “There is no
doubt in anyone’s mind who the boss
is,” says Dougherty, “but he gives us our
head, unless or until we get into trouble.
From my personal point of view, coming
from a highly structured utility, it was
a pleasant surprise.”

Milt Levenson suggests that it may
even be a misnomer to describe Chaun-
cey Starr’s role in terms of management
style. “To build something like EPRI
from scratch,” he says, “with no prece-
dent in the industry, and to recruit senior
people from outside the immediate fam-
ily of that industry is really beyond the
normal requirements of management.”
The attraction of EPRI, says Levenson
(whose background, like Starr’s, is nu-
clear engineering), was that there was a
lot of concern about our national electric
energy problems and “some new kind of
institutional arrangement was needed to
get things moving, and it looked like
Chauncey might be capable of putting
together a good group to do just that.”

Another view of Chauncey Starr’srole,
from someone who has seen it outside
and inside, is that of René Malés, director
of the Energy Analysis and Environment
Division, who came on loan a year and
a half ago from Commonwealth Edison.
He stresses the constancy and consis-
tency of Starr’s character and role as a

knowledgeable, scientific spokesman
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for the industry on technological matters,
arole he has established in an incredibly
short time.” It is a role that Chauncey
Starr clearly prefers over day-by-day
management issues. His role as a cred-

ible, objective spokesman on future tech-
nological needs is only dimmed, Malés
suggests, insofar as Chauncey Starr is
perceived by some as an “unreformed
nuclear enthusiast and unabashed tech-

nologist.” For the antitechnologists, even
Chauncey Starr’s verve and enthusiasm,
his belief in technology as our only un-
limited resource, and his ability to com-
municate, do not always carry the day.

BUILDING RELATIONSHIPS

The Institute had to build bridges to many constituencies

etting an organization started is
one thing; building it to last is
another. To do that, traditional
management wisdom says that the chief
executive must forge dynamic relation-
ships between himself, his Board, and his
staff. In addition, relationships must be
developed between the organization and
its various constituencies and with other
agencies and businesses. The actual pro-
ductive work must go forward, while the
constituencies are kept informed of the
progress, and they, in turn, infuse their
insights into the organization. Informa-
tion must flow within and without, for an
organization is at its core a collective in-
telligence, and long-range planning must
depend on internal cohesion. Similarly,
an organization must also get to know it-
self, through clear cognition of its goals,
either through formation of policies,
strategies, and decisions, or through the
acceptance of rules and procedures, or
from an evolution of “style” (which is,
perhaps, only a more graceful acquisition
of implicit rules). Its identity and, hope-
fully, its productivity grows. All along,
problems must be solved and daily fires
extinguished. The job and the shared
excitement for the participants in a new
organization is making it all happen and
seeing it succeed. Curiously enough,
organizational lore seems to point to five
years as a kind of “half-life”” for new or-
ganizations, when they have begun to
solidify and need to be refreshed.
Though EPRI was formed as a unique
organization to meet extraordinary
needs, it has not been exempt from the
laws of growth, though by all accounts it
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has grown with an unusual élan.

Although Chauncey Starr was granted
a broad scope, he in fact has worked
closely with the Board, which has always
been a very strong one, and they have
had much “good argument about the
policy, direction, and scope” of EPRI.
Every major issue has been thrashed out
with the Board, and the arguments, says
Starr, “were well-founded, not trivial,
and very constructive.”

Frank Warren, present chairman of
the Board, agrees. In Chauncey Starr,
he found a “man of broad knowledge,
broad interest, and always a constructive
approach . . . which many matters
have borne out.” And because the Board
was strong, composed of chief executive
officers of major electric utilities, and
all, by and large, “strong, independent
types,” it was crucial that the president
of EPRI be a real match. I think, says
Warren, “a large portion of the policy
and the direction—the objectives con-
cerning EPRI’s relationships with the
industry and government—has to come
from the Board. But if you look from
the other end, of starting from ground
zero in assembling a group with the back-
ground and ability to decide what must
be done in various fields, how much must
be spent, how many people are needed,
that is an unusual task, requiring an un-
usual person to do it. I feel that Chauncey
was unusually well suited to do just that!”

As one talks with both men, it is clear
that there is a deep mutual respect.
Chauncey Starr, reflecting on his “per-
sonal style,” says, “I don’t think EPRI
necessarily has all the problems I have as

an individual”—referring to the differ-
ences he experiences in coming from
technological,
and academic spheres” when working

“industrial, scientific,
closely with men who have come from
legal and financial backgrounds, though
nonetheless with broad interests as indi-
viduals. “What has happened over a
period of time,” Starr explains, “is that
I have gotten used to their ways and they
have gotten used to me. They haven't
changed, and there is no reason why they
should. I haven’t changed, and there is no
reason why I should, either. What has
happened is that I have developed a
tremendous respect for the chief execu-
tive officers—a deep, sincere respect.
Those on my Board have been great.”
And Starr adds later, “I have never felt
that the Board of Directors has said ‘No’
to me on a matter of vital importance to
the success or health of the Institute. Nor
has it ever asked me to compromise on
any of our findings or to hold back
technical results.”

One of the early significant decisions
that Starr and the Board had to make was
whether or not EPRI should get involved
in regulatory proceedings. The Institute
was approached on supplying expert wit-
nesses in various kinds of licensing and
regulatory activities. The Institute de-
cided, however, to adopt a policy of not
appearing for either side in adversary
proceedings, a policy that was sometimes
difficult to explain to EPRI’s supporters.
(The matter of furnishing expert testi-
mony to government regulatory commis-
sions is being reexamined currently with
the dual aim of making the Institute’s




expertise available for public purposes
while not aligning the Institute on one
side or the other.) But Starr, Saxe, the
Advisory Council, and the Board were
in full agreement that EPRI should not
become classed as an advocate and that
the long-run value of EPRI to the indus-
try was in its becoming an objective re-
search base whose technical results
would come to be trusted and relied
upon by a much wider constituency.

As a practical matter, it is interest-
ing that about the time EPRI was being
formed, Frank Warren, as vice chairman
of EEI and chairman of the Atomic Policy
Committee in EEI, was involved in push-
ing the development of the breeder reac-
tor and in the early stages of the Clinch
River project (then managed primarily
by Commonwealth Edison and TVA).
The collection of funds for that project
became somewhat merged with the col-
lection of funds for EPRI, and there was
some thought that EPRI might become
involved in backing Clinch River. But
when Chauncey Starr was appointed
president of EPRI, he argued forcefully
against becoming involved, regarding
such a huge development project as a
potentially disastrous financial drain on
the vitality of the young institute. In
effect, this became one of the defining
guidelines of EPRIL

A more general ground rule, set as the
first item in the Institute’s bylaws, spe-
cifically excludes EPRI’s involvement in
utility business, financial, and operating
activities, that is, in nontechnical matters.
Starr had worried that these could get
the Institute into the quicksand of emo-
tional and political issues. Interestingly,
the recent agreement of the Institute to
undertake the Electric Utility Rate
Design Study, in fact, runs counter to
this ground rule. EPRI accepted the study
“very reluctantly,” says Starr, at the spe-
cific request of the National Association
of Regulatory Utility Commissioners.

Of the organizational achievements
that Chauncey Starr points to with great-
est pride is the industry advisory struc-
ture that, he says, “came with a lot of
pain but which has turned out to be ex-

traordinarily successful.” The architec-
ture of EPRI’s relationship with industry,
probably unique in any research organi-
zation, and probably also the single fea-
ture that most distinguished EPRI from
ERDA (DOE) and other energy R&D
entities, derives from another of Starr’s
basic principles. The key to EPRI’s suc-
cess now and in the future, says Starr,
lies in its maintaining a continuous set
of relationships between the results of
its R&D activities and their end use by
industry. No matter how good the results,
they are useless unless they flow into the
operations of the utility industry. “We
are an institution funded for knowledge
put to work,” Chauncey asserts, echoing
a research principle that Thomas Edison
advocated a hundred years ago. This
meant that the scientific and engineering
staff in the Institute had to develop a clear
perception of real industry needs, and
industry engineers had to gain an appre-
ciation of the kinds of “future solutions”
that might be flowing down the pipeline.

Problems abounded in bringing people
with very different motivations and out-
looks, within EPRI and within industry,
to communicate and understand one
another and to work together. The prob-
lems were somewhat compounded by the
industry committee management ar-
rangements EPRI inherited from ERC.
Although the process of evolving the new
industry advisory structure cannot be
detailed here, what happened in effect
was that there was a transition period in
which industry people were moved from
a management role into an advisory role,
with EPRI staff assuming full-time man-
agement of projects and then making the
advisory role one of intimacy with EPRI'’s
full-time staff. In building the advisory
structure, headed by the Research Ad-
visory Council, Starr worked closely with
L. F. Lischer, who has chaired the Council
since the beginning; their capacity for
mutual trust and cooperation facilitated
the process. Without the industry advi-
sory structure, says Starr, we would have
made some R&D progress, but it would
be only a fraction of what we have now.
“I think this is one of the really great

achievements.”

Looking in other directions, it was
important for EPRI to build clear rela-
tionships with equipment vendors in the
private sector, on the one hand, and with
agencies and laboratories of the federal
government, on the other. The objectives
were to minimize duplication of efforts
and to build a synergism among the ele-
ments of our society that are practically
concerned with the development of elec-
tric technologies. In both these direc-
tions, the growth of relationships has
been interesting, and not always easy.

One of the questions that always
comes up at Board meetings, reports Ric
Rudman, is why EPRI is doing something
rather than the vendors. Chauncey Starr’s
stance has been aggressive, trying when-
ever possible to keep vendors involved
as active participants in problem solving
and cost sharing and in not expecting
vendors to make profits on R&D work
that EPRI is supporting.

From the beginning, EPRI set out to
make cooperative arrangements with the
federal agencies that were doing related
research—Atomic Energy Commission,
National Science Foundation, the Depart-
ment of the Interior, the research branch
of EPA, and, when ERDA was formed,
the two drew up a Memorandum of
Understanding. This led to an increas-
ing number of jointly planned, jointly
funded, and jointly managed projects.
Now efforts are under way to translate
these into the substance of joint work
with the new U.S. Department of Energy.

There is one aspect of EPRI that per-
haps was not originally planned but
which has been gradually moving from
the periphery of its interests towards the
center of its attention, namely, the impor-
tance of communications in its work.

As its staff has grown, as its interrela-
tions with other people in other organi-
zations have expanded, as the substance
of its work has spread out over a spec-
trum of technological options and possi-
bilities, so has its need to inform and be
informed, for it has become rather like
a central nervous system of previously
separated activities and needs. In this
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Starr

of the future world”

‘ Ric Rudman

“He doesn’t usually show a lot
| of emotion, but when he gets

. on something that is intel-

} lectually gripping, like energy-
GNP relationships, he really
gets excited, bounces around

| the room, writes on the black-
board, gets into it 150

i percent!”

Richard Balzhiser

“He has an exceptionally
quick mind and is an effective
debater on any issue. He's
better with half the facts than
most people are with all the
facts. He homesin on the
essence of an issue and
quickly brings to bear a very
broad perspective and all of
the relevant arguments’”
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“One of the great psychic rewards of the field of work we are in; states Chauncey Starr; partially explaining his
own motivations, “is the feeling of having made a contribution thatis not going to be washed out with the sands
of time. If one looks at science, research, accumulation of knowledge, learning in general, the only value to
society as a whole comes over the long term. An individual, or a generation, involved in creative activity may
get immediate pleasure from it, but the real benefits flow to the succeeding generations. The only justification
for society’s supporting R&D is not to keep society happy at that time, but in fact to make the world better for
the future. Few of us ever question this. | think it's the right way . . . for us to create an intellectual or tech-
nological endowment for our children and their children—an endowment that will materially affect the welfare

Robert Loftness

“When he is in Washington,

he is always working. Normally
we start with a breakfast
appointment, go till 10 at
night, and start all over again
the next day. Every meeting,
every dinner, is designed to
accomplish some sort of busi-
ness. He is, in effect, an
entrepreneur, and he drives
hard, sometimes pushing other
organizations to do things

they start out thinking they
can't do’

Milton Levenson

“To put together something
like EPRI from scratch, to
recruit senior people from out-
side the immediate family of
the industry, to convince
them that they ought to join
anew undertaking without
some of the motivations that
usually attract people to new
jobs—when it doesn't look
like a sure thing—takes a very
unusual talent”

David Saxe

"His distinct, informal style is
one key to his success as a
research leader. He doesn'’t
like structure, he doesn't like
rules, and anytime arule or
formal procedure gets in the
way of something sensible
being accomplished, he is
completely impatient with it
and completely impatient with
anyone who cites the rule
rather than the objective’




sense, it does fill a new place in the Amer-
ican industrial scene.

But its communications problem,
which some regard today as its most
important problem, is symbolized by its
flood of scientific and technical reports
at one level, and by the inclination of
Chauncey Starr at another level to “speak
out more and more” on issues of technical
policymaking in the national and inter-
national arena. Key to communications
is that when a message is sent, it is also
grasped; otherwise there is no meaning,
only paper or some other medium (with
due apologies to Marshall McLuhan).

There seems at times today a mounting

frustration within EPRI to have the mes-
sages heard, not only within but also by
the leadership and staffs of the utility
industry, by their constituents and cus-
tomers everywhere, by all citizens con-
cerned with energy and its influence on
society, and by decision makers in the
wider world. Frustration is an interesting
symptom, whether exhibited in an indi-
vidual or in an organization, for it sug-
gests trapped riches. For a giver there
must be a taker.

When the director of the Communica-
tions Division, Robert Sandberg, met
with Chauncey Starr a few years ago to
consider with some dubiousness whether

he might want to work “in a research
institute job that did not sound very
creative,” he was entranced to find a man
who did not talk only about “stiff and
starch technical matters.” Chauncey
Starr talked to him about the values of
research, about its implications for so-
ciety, about population and the problems
of government, and how the supply of
electricity and/or energy was going to
influence the kind of nation we are and
could become. “That,” says Bob Sand-
berg, “was the key right there. Without
that kind of vision, the life and meaning
of this Institute might be very different
than it is.”

CHAUNCEY STARR'S EXECUTIVE STYLE

A confidence not always understood but always respected

t is a rare challenge to try to describe

the executive style of a man to whom

the following descriptives have been
applied: brilliant, agile mind, effective
debater on any issue, quick study, tech-
nological hard-liner, egotistical, work-
aholic, arrogant intellectual, pixielike
vigor, elder statesman, impatient, a pri-
vate person, strong personality, profes-
sorial, a hard man to trip up. A common
denominator of them all is respect, per-
haps affection, a certain distance.

One needs to focus on how Chauncey
Starr works. Then those various descrip-
tions match Starr’s own description of
himself and underline the source of his
certitude and his strength.

His colleague of long standing, David
Saxe, says of the distinctive style that
has made Chauncey Starr a successful
research leader: “He has a very informal
style; he doesn’t like structure: he doesn’t
like rules. Anytime a rule gets in the way
of accomplishing something that he
thinks is sensible or important, he is
completely impatient with the rule—and
completely impatient with anybody who
cites the rule rather than the objective.
He just goes to the heart of the matter.

He is the goal-oriented leader par ex-
cellence.”

All the technical directors who have
worked closely with Starr concur in say-
ing they have experienced his ability to
go unerringly and with amazing speed
to the heart of any problem. “When he
is presented with a new problem,” ex-
plains Rudman, “he likes to think in
terms of analogies to other things. With
technical presentations, one of his favor-
ite questions is ‘O.K., assume everything
you tell me is correct, and you can build
X. When it is built, what am I going to
use it for?’ It is a characteristic of looking
at the total problem, the solution, balanc-
ing that against the pragmatic realities
of the situation, and seeing if everything
makes sense.”

Chauncey Starr himself describes it
this way: “I believe that individuals
should be willing to face the truth, which
is a vague quantity sometimes; but one
should not close his eyes to realities. I
think the worst thing one can do is kid
himself. It is important for individuals
and societies to have ways of filtering
out wishful thinking, fantasies, social
myths. The way I do this is not to operate

intuitively; I don’t close my eyes and
commune and wait for the right answer.
With any new question, I tend to try to
follow a series of analyses and evalua-
tions of options prior to making a deci-
sion. With either technical matters or
management affairs, I try to go back to
fundamental principles and derive the
answer, almost as a matter of routine.
Whether it has to do with personnel poli-
cies for EPRI or systems problems for the
industry, I don’t accept other people’s
values per se. I want to know why the
values are therel I want to know their
origin and what they mean, and I accept
those that make sense to me. This means
that when I come to a conclusion, I know
why I have reached it. It is not whimsi-
cal. Now that carries with it an image of
self-confidence or arrogance.”

Starr’s demeanor is therefore one of
assurance, a certitude built on hard work
and analysis rather than on presumption.
He has built his confidence over the years
by the gradual establishment of “verifi-
able realities,” the things that determine
how the future really should go. “The
confidence I exhibit,” he explains, “comes
from having plowed thoroughly, verify-
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ing information and perceptions that are
closer to reality. These act essentially as
guidestones for me in deciding what
ought to be done.”

This approach, this whole system of
thinking, stems from his years as a stu-
dent of science and engineering. It is the
scientific method, in effect, put into prac-
tice moment by moment on problems.
Though it has its special limitations,
as for instance in certain forms of human
relationship, it has its own powerful and
special rewards.

In terms of the Electric Power Re-
search Institute, his approach and style
have played a crucial role. The Institute
emerged under conditions crying for an
objective, reliable basis for making deci-
sions about electric energy—all forms of
energy. Hard, rational decisions have had
to be made that will affect all levels of
our society, decisions ranging from tech-
nical options to the development of a
rational energy policy for the nation.

So for many reasons, the needs and the
style coincided. As Dr. Robert Seamans,
former administrator of ERDA and from
time-to-time colleague of Chauncey
Starr, said, “We thought they had picked

UNFINISHED BUSINESS
When Chauncey Starr was asked by

the right man for it, but it was a pretty
novel thing to do, and not a sure thing,
so we were going to watch with great
interest to see if even he could pull it off.

“Certainly by the time ERDA was
formed,” Seamans continues, “I had no
doubts that he had built a very effective
instrument and attracted a very able
team. Matter of fact,” Seamans admits
with amusement, I looked with some
envy on the manpower Chauncey had
and wished I could get some of it into
ERDA.”

What stands out perhaps most of all
is not the internal management of EPRI
— for Chauncey Starr initiated and built
EPRI from a set of fundamental princi-
ples, and then let it run in consonance
with those principles. What stands out
is Starr’s growing role in the larger world
of national and international technical
policymaking, a role that interests him
most of all. There he has succeeded in
establishing himself as an important
spokesman, representing a constituency
based on the rationalities of science and
engineering.

In describing Chauncey’s style and his
career, it is pointless to look for the per-

welfare . .

sonal anecdotes that often typify other
leaders. Never mind that social gather-
ings are painful for him, that he does not
laugh with the boys, bend an elbow, play
golf, or engage in such professional lei-
sure pleasures, or that he prefers to hike
with his family. His joys and his plea-
sures, he asserts, have stemmed from his
achievements. When he makes some-
thing happen, turns an important person
around, gets a new policy established,
he experiences the exhilaration of the
player who has made an important touch-
down and is dancing in the end zone.
“l understand that player’s feelings,”
Chauncey says. Nonetheless, he most
frequently talks about himself as he does
about EPRI, with the same dispassionate
sense of objectivity. His excitement rises
when he is faced with a good problem,
and then he will dance to the blackboard
in his office.

The real point about Chauncey Starr
emerges slowly, but then with great
clarity, as one distills the evidence. For
these first five years, in an important way
Chauncey Starr has been EPRI and EPRI
has been Chauncey Starr. It stands today
as his unique achievement.

electric utility industry in the social
. was taken for granted,

Llewellyn King, publisher of Energy
Daily, for which King was writing a pro-
file of Starr, whether he considered that
EPRI had failed in any sense, Starr’s
answer was consistent with his expressed
social concerns. “Yes, I think we must
do more to develop a clearer perception
on the part of the industry generally as
to its role in the total socioeconomic
growth of the country. That perception
we are only beginning to develop be-
cause it is such a basic question that
involves technological options as well
as economic factors. The role of the
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without much introspection, until vari-
ous groups began to question the impact
of energy growth and whether or not
the expansion of the industry was de-
sirable. The industry really needs a
clearer understanding of its own rela-
tion to the total life of our society, and
that relation has to be more thoroughly
explored. This is an area in which we
have just begun to work, and where our
research and analysis is beginning to
give us new insights. This is the area

in which Iwould have hoped that we
could have accomplished more sooner.”




uring its short existence, EPRI

has solidly established itself as

the technical focus for innovative
thinking in the electric power industry
today.” This assessment by William R.
Gould, executive vice president of South-
ern California Edison Co., is a striking
statement of the position EPRI has at-
tained in four years of operation. His own
organization is a leader in electric power
research.

At its November 1976 meeting, EPRI’s
Board of Directors decided it would be
desirable to evaluate the Institute’s pro-
gress. It established an ad hoc committee
on effectiveness composed of three of
its members and gave it a mandate "to
assess the effectiveness of procedures

established thus far in light of experience
to date, and to review and to specify more
definite goals for the future and the most
effective and economical approaches to

’”

meeting these goals.” Composing the
top-level review committee were Gould
as chairman, T. Louis Austin, Jr., board
chairman and chief executive officer of
Texas Utilities Co., and Donald P. Hodel,
administrator of the Bonneville Power
Administration.

This yearlong review was completed
on November 7, 1977, when a 70-page
report of distilled opinions, perceptions,
and recommendations was issued. It con-
tained 14 major conclusions, 38 “addi-
tional conclusions,” and a series of de-
tailed appendixes.

How the committee worked

When it called for the effectiveness re-
view, the EPRI Board of Directors made
clear that although it wanted the EPRI
review conducted in-house, it wanted
the broadest possible perspectives that
could be given by others deeply involved
with its operations. The Board wanted
inputs collected as widely as possible in
order to obtain a balanced report. It did
not want the evaluations of an outside
consultant who would have to be edu-
cated in the nuances of EPRI history,
goals, and relationships, nor did it want
an in-depth management audit to be
carried out.

The hub of the effectiveness review ef-
fort was a three-man group of aides to
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the three committee members, working
with the support of the EPRI staff and
the EPRI utility advisory structure. The
committee set in motion an information-
collecting endeavor that extended far
beyond EPRI sources. “The further we
got into defining the assignment, the
more we realized that we had a very, very
large task,” Gould recalled recently in
an interview. The entire EPRI advisory
structure, including the Research Advi-
sory Committee (RAC), the Advisory
Council, the division committees, and
the task forces, was asked to contribute.
RAC established four supportive ad hoc
subcommittees to pursue various aspects
of thereview. As a result, a detailed series
of papers on individual and collective
views of EPRI began to pour in. Similarly,
opinion beyond the formal structure of
the organization was sought. Question-
naires and interviews were used to ob-
tain views from ERDA (now DOE), trade
associations, universities, large private
and government laboratories, public util-
ity commissions, and the few utilities
that had dropped their membership in
EPRI.

The outcome of this fine-tooth comb-
ing and of the inclusion of some individ-
ual and minority views among the 38
additional conclusions is, Gould believes,
an objective, candid, and unbiased as-
sessment—one that is difficult to fault
on grounds of being self-laudatory or in
any sense a rubber stamp. It was directly
aimed at uncovering any major areas
where efficiency of the Institute may be
lower than desired, he says.

Overall finding

The approach proved very important and
the most crucial result of the entire exer-
cise, Gould asserts, is the reaffirmation
that EPRI is on the right course. The re-
port’s first conclusion, called the overall
finding, states:

“The entire EPRI organization, both
the staff and the utility advisory struc-
ture, merits the Board’s commendation
the
which have been achieved in the rela-
tively short time during which EPRI has

for significant accomplishments
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existed. All constituents should be en-
couraged to continue the rate of progress
which has already been achieved. . . . ”

One canreadily conclude from internal
and circumstantial evidence, Gould ob-
served, that an organization is doing well.
But it is not until “the votes are in,” until
a poll is taken or feedback is obtained,
that such a conclusion is confirmed. “In
a sales-oriented enterprise, performance
is directly linked to the public and thus
directly measurable,” he says, “but in a
membership R&D organization, there is
no such direct linkage.”

Therefore the overall finding of the
review—which Gould speaks of not so
much as an author but as an objective
reviewer who watched the results come
in—is an affirmation of EPRI’s progress
and gratifying to its management.

Substantive conclusions

The effectiveness review report is orga-
nized in six major categories:

o Mission and goals of EPRI

o General Institute policies

o Advisory relationships

o Relationships with other organizations
o Contracting policies

o Technical program results: evaluation
and communication

All the raw data obtained from the
review are compiled in a series of six
reports, or topic summaries. This infor-
mation was further distilled and pre-
sented in several action-oriented major
conclusions. Some of the six major sub-
ject areas are quite broad. For instance,
under “contracting policies” there is not
only a conclusion pertaining to the rela-
tive desirability of funding solicited and
unsolicited proposals but also one deal-
ing with the nation’s industrial base.

Industrial base

Among the major specific conclusions
in the report, one of the most significant
is that dealing with the problem of ensur-
ing an adequate industrial base for newly
developedtechnology. The report recom-

mends that the Board direct EPRI man-
agement to “require that the adequacy of
an industrial base be made an integral
part of the approval process for any new
project which would result in a techni-
cally and economically feasible product.”
The report adds that the advisory struc-
ture should also make this a critical con-
sideration when judging the relative
merits of proposed projects.

The report goes on to explain that as
various EPRI programs advance from the
research to the development stage, great
care will have to be exercised to ensure
that adequate manufacturing potential
exists to support commercialization of
the final product, so that the products of
the R&D program can reach the market-
place once the technology is proved.
Without this, EPRI’s efforts cannot be
utilized to their maximum potential.

“Too often,” Gould noted, “we start
to develop technology for which there is
no broad-based manufacturing capa-
bility.

“Why, in the early years of civilian
nuclear power, for example, did the world
go in the direction of light water reac-
tors?” he asked. “One simple reason: the
development was being grafted onto
naval propulsion systems. Let’s say that
we are back at Fermi’s first pile under the
Stagg Field stands in 1942, with the fu-
ture of civilian nuclear power develop-
ment before us and all choices open. It
may be that without the naval reactors
program we would have gone in the di-
rection of water technology anyway—
there was and is, after all, a preponder-
ance of steam plants around the country.
But on the other hand, there is just a
chance that we might have gone in the
direction of gas technology. However,
there was then no industrial base under
the gas. There was an industrial base
under naval propulsion systems—the
Nautilus project antedated the Shipping-
port project by six years—and there was
an industrial base under utility boilers
and utility steam vapor turbines.

““When we consider a new technology,
I think we have to consider not only the

cost of demonstrating feasibility but also




the cost of bringing about commerciali-
zation. We must ask if it is indeed pos-
sible to make it commercial. The gas-
cooled reactor almost became commercial
prior to the oil crunch, and quite possibly
the orders that had accrued up to that
time might have carried the program
through to commercialization. The gas-
cooled reactor has much in its favor, but
its greatest hurdle is its lack of an indus-
trial base.

“So when we are looking at as many
new technologies as EPRI is—fusion,
solar, geothermal, fuel cells, liquefied or
gasified coal, superconducting transmis-
sion, utility storage batteries, and all the
rest—we must pay close attention to this
question of the industrial base.”

Setting priorities

Setting the right priorities among the
several goals of EPRI is in itself a high-
priority matter, the effectiveness review
concludes. It recommends that RAC take
“deliberate actions on an annual basis”
to review the Institute’s general goals and
the priorities attached to them, so that
EPRI may “effectively fulfill the needs of
the utility industry in full recognition
that EPRI cannot solve every industrial

problem.”
Both RAC and the EPRI staff have an

obligation to give some evidence to the
Board that this has been done, Gould de-
clared.

Another problem that received close
attention was the matter of funding large
projects, such as demonstrations of new
technology. The review committee came
to the conclusion that EPRI should seek
a general agreement with DOE for use
of its much larger funding capability as
a basis to assume financial responsibility
for “agreed-upon EPRI projects once they
have reached the appropriate stage of
development.” Alternatively or in paral-
lel, the report adds, EPRI might consider
investigating various other funding pro-
cedures. One such alternative might be
special utility assessments from time
to time, in addition to the regular an-
nual subscription contribution. Both this
method and the concept of a “two-tier

budget” (i.e., base program plus facility
funding) should be investigated by the
EPRI Finance Committee, the report
urges. It adds, “Every effort should be
made to explore new ways involving
‘creative financing’ techniques to satisfy
the potentially large funding require-
ments of future EPRI programs.”

Internal procedures

Several recommendations have to do
with improving internal procedures and
organizational matters. Two notable con-
clusions in this area have to do with
strengthening the utility advisory struc-
ture and the staff’s planning, budgeting,
and review procedures.

The review committee pointed out a
need for establishing minimum stan-
dards for the degree of utility advisory
committee involvement and influence
across all divisions of EPRI “in keeping
with the formal charter of each commit-
tee, including direct and active involve-
ment in formulating program plans, pro-
posing projects, reviewing work to be
funded, and monitoring project perfor-
mance after it is funded.” The report goes
on, “A further strengthening of the ad-
visory structure would result if a larger
proportion of advisory committee mem-
bers were able to devote more attention
to their EPRI responsibilities.”

““We have found in the last four years,”
Gould comments, “that utility member-
ship on Institute committees requires
dedicated attention and conscientious
work from the individuals who serve on
our committees. For a great variety of
reasons, an appointed individual may
not be able to perform at the level re-
quired to maintain the quality of input
expected from utility advisers.

“We believe,” he adds, “that there
should be some mechanism whereby,
without prejudicing a man’s career, a re-
placement may be obtained for someone
who doesn’t contribute or who, on the
other hand, has a tendency to try to dom-
inate a committee.

“This is touchy and tricky business,
obviously, because you don’t tamper
lightly with a man’s pride or position

with his employer. But the stake for the
utilities is too great in terms of the man-
power they make available to EPRI—let
alone the cash—not to have some kind
of adjusting mechanism available to
bring about the greatest possible advi-
sory effectiveness. It will require great
tact and human understanding to devise
such a mechanism, but it needs to be
done.”

Another report recommendation calls
on the staff and the utility advisory struc-
ture to act jointly to develop “in-depth
program planning, budgeting, and re-
view techniques that ensure that the
needs of the industry are met in a timely
manner with proper attention to future
business conditions. Particular attention
should be focused on developing clear
and concise procedures to evaluate ob-
jectively the progress and the benefit-
cost aspects of all Institute programs, on
a continuing basis.”

Delegation of funding authority

To remove from the Board much of the
burden of routine review and approval of
each proposed research project, the ef-
fectiveness report concludes that the
Board “should look forward to the time
when it may be able to delegate its fund-
ing authority as definable milestones are
reached in building the necessary confi-
dence levels and in developing moni-
toring and assessment techniques.”

Because this has such far-reaching im-
plications, Gould was asked when his
committee contemplated that the time
might be ripe to implement this recom-
mendation.

“The very simple answer would be,
‘When the Board felt that it was secure in
relinquishing the authority’—but maybe
that’s not a completely facetious answer.
The approval process is ponderous. The
Board may have more than 100 project
applications on its agenda at one meet-
ing, and the directors just don’t have the
time to get into that much detail. I think
an excellent job is being done with the
present process, as | observe it working.
Most of the directors come to the meeting
having done their homework.
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“However, if the Board is going to give
more policy guidance and approach the
subject more from a “‘Whither goes EPRI?’
orientation, I think it is going to have to
be released from part of the burden of
detailed review. There has to be a means
whereby only items of crucial importance
come to the Board for approval. It may
be that the Board, in time, will want to
devise a monetary cutoff point. Or it
might be that some other criterion will
be developed.”

Updating the review

With the completion and submission of
its report, the EPRI Board Ad Hoc Com-
mittee on Effectiveness considers itself
discharged, Gould says. This is notwith-
standing a general conclusion of the com-
mittee that such a review should be car-
ried out regularly.

“If an effectiveness review committee
becomes a standing committee of the
Institute, it’s our judgment that effective-
ness reviews will become routine and
stale. I believe the Board has an obliga-
tion to convene similar ad hoc commit-
tees at frequent intervals, no longer apart
than five years. I personally believe that
it shouldn’t be more frequent than two
years, because otherwise we would be
walking around in the same tracks, plow-
ing the same ground. This would produce
the staleness we must avoid.

”If one of the members of the previous
review committee is still on the Board,
and if he could serve as a continuing
member, such a bridge would be useful.
But I think it’s extremely important that
the majority of the committee be new
members who come in with a new view
and take a new look.”

Nonelectric research

An intriguing statement appears in one
of the appendixes, to the effect that the
Board should adopt a single policy state-
ment detailing the current scope of EPRI’s
responsibility in a number of areas, in-
cluding “R&D on the transportation,
recovery, and storage of alternative en-
ergy resources and the required funding
to carry them through to full-scale dem-
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onstration.” Gould was asked if a literal
interpretation of this would not put EPRI
right into the tanker and shipbuilding
business, the pipeline business, oil pros-
pecting, coal mining and unit trains, and
the like. Gould responded, “It could—if
it were interpreted as meaning that EPRI
should move into these areas completely.
But what we're saying is that the Board
should say, "Look, you have no responsi-
bility in these areas,” or, “You have full
responsibility,” or, “You have a piece of
it, and this is the piece.” In other words,
we're saying there is a need for guidance
here, and these things should not float
around in limbo.”

Another passage in the report having
equally broad or even broader implica-
tions states, It has become clear that
demonstration must be considered along
with the more familiar rubric of research
and development in the commercializa-
tion of new technologies.” It was sug-
gested to Gould that this could lead to an
extension of R&D to RD&D, and if car-
ried out, could have far-reaching effects
on other industries.

“Rather than that,” explains Gould,
“its effect could be that the R&D agent
would take a role in defining where the
last “D” is going to be done. We really
believe that EPRI should not be doing
RD&D —it should be doing the R&D. But
the question it needs to answer is: Is there
someone, a group of utilities, maybe,
who should be stimulated to proceed
with the demonstration? Let’s say we
have an MHD research program that is
almost at the point of success, and we
need a demonstration plant. Somebody
in that R&D group should start thinking
about who is going to be the external
group that will be host to the technology
and take over the second ‘D’ when EPRI
completes the first.

“EPRI’s role is not to sponsor such
demonstrations, but it should try to be
a catalyst in seeing that completed R&D
doesn’t lie ‘on the shelf’ for want of a
demonstration plant sponsor.”

Universality of EPRI
The report speaks of the need for stable

funding and warns against “any ten-
dency for member utilities to support
EPRI at less than the prescribed formula
or to drop out of EPRI altogether.”

Gould sees no serious danger of this:
“Oh, I think the hazard is always there.
I have been involved in the formation
and operation of other industry groups,
and you do have a certain amount of
coming and going in the membership.

“I don’t think there are going to be
wholesale defections from EPRI, how-
ever, and I don’t think there is going to
be any major continuance in the dropout
syndrome.

“There are some that are precluded
from being part of EPRI by their charters
or by action of their governing bodies,
the regulators in the state, or the commis-
sions that created them.

“But I think that the idea of EPRI—the
concept of EPRI—is so fundamental to
the operation of the utility industry that
a utility of any significance cannot long
stay away from the EPRI operation.”

Of the effectiveness review as a whole,
Gould says: “I think this has been a land-
mark effort in large-scale research man-
agement.

“We can see how some of the things
that have already been learned can
be applied in other group-participation
and group-support organizations. It has
pulled the Institute closer together. We
have learned how a large variety of peo-
ple feel about EPRI. Routine, every-
day continuing observations have been
brought into focus by the formal review
process.”

Although another major accomplish-
ment has been entered into the continu-
ing EPRI progress log, Gould emphasizes
that we are only over the first hurdle in
this particular effort. “Accordingly, I
encourage everyone who has been in-
volved with this review to continue the
same level of enthusiasm and diligence
in carrying through the implementation
of the several recommendations devel-
oped by this initial effort. It is only with
such action that our overall EPRI goals
can be reached in the most efficient pos-
sible way.”




Ludwig F. Lischer’s perceptions come
from his 4 years as chairman of EPRI’s
Research Advisory Committee and,
inevitalbily, from his 40 years on the
engineering staff of Commonwealth
Edison Co. in {hicago.

In November of last year, Lischer
resigned his RAC chairmanship and was
succeeded by Ellis Cox, executive vice
president and chief operating officer of

Potomac Electric Power Co. But Lischer
remains a member of EPRI’s senior tech-
nical acivisery group, and he continues
as Commonwealth's vice 'm":sjdcrlt' for

enginesr
activities.

Asked about the origin of his RAC
participation, Lischer recalls being on an
Electric Research Council committee 10
years ago, with the assigrnent to assess

electric utility irlusiry research needs
between then and the year 2000. “As
part of our report, we not srly laid out
research areas, time frames, and g#iu-
ities, but we also suggested a research
structure very similar to what EPRI has
since become.” Atuny with several other
members of the ERC committee, Lischer

e

was later named to RAC and ax
as its first chairman.

GAUGING
THE

RETURN

The firsi chairman of EPREI's Research Advisc rg C amw,ffziféee

offers personal

COMmMYHeris Q?’y’

on the industry’s

OWIiNg investment.
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hat substantive results have

been achieved by EPRI that

are of immediate or near-term

value to the electric utility industry? Our

committee asked that question a year

ago, and 44 specific responses were com=-

piled from three years of Institute opera-

tion. Thirty examples were summarized

in the JOURNAL recently: “30 R&D So-

lutions: An Application Agenda,” Au-
gust, pp. 20-27.

The criteria for that compilation were

severe. At the very least, a project had to

have produced results that were being
used in utility system analysis and de-
sign. More likely, it would apply to con-
struction on an individual system or
generating unit or to a utility’s current
operations.

In any event, a project was judged
applicable if in some manner it could
show economic benefit to the user before
1979. My point is that EPRI has worked
to get projects under way, move them
through to conclusion, and see that the
results be used quickly.

Progress in research

As an example, the high-intensity ionizer
for stack-gas cleanup is a marvelous
development in terms of cost and effi-
ciency; it is useful for retrofit as well as
for new plants. Then there’s the work on
foamed-glass distribution poles, which
are made from one of our industry’s by-
products (fly ash) and are less costly than
wood. And the BWR torus problem:
EPRI was called upon to study the ge-
neric aspects and within a few months
produced the answers that were needed
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to resolve questions posed by the NRC.
So we were able to keep reactors in oper-
ation that might otherwise have had to be
shut down. This ability to respond rap-
idly to a truly critical problem has been
one of EPRI’s major accomplishments.

We also recognized that some dis-
tinctly valid accomplishments are not
widely applicable. Compact transmission
lines, for example. Whether a utility can
use a tight conductor configuration de-
pends heavily on geography. Wind,
icing, and related conditions preclude
close spacing if conductors can oscillate
and touch one another. This is a regional
matter. Just as geothermal plants can’t be
sited where there are no steam or hydro-
thermal resources, a transmission line
design can’t be used where it won’t meet
basic reliability criteria.

Timing was another criterion—a prob-
lem hits some utilities sooner than
others. Underground transmission is a
case in point. New York obviously had
the first need; Chicago, Philadelphia, and
similar large metropolitan areas were
next. Other cities will surely face the
need in years to come.

Progress in relationships

Technical accomplishment, in my opin-
ion, is only one mark of success for EPRI
at this early date. There is the nontech-
nical side as well, notably the dialogue
between the advisory committee struc-
ture and the EPRI staff. Even within this
one year, we have made improvements
in our working relationships on this two-
way street.

It wasn’t consistently that way at the
very beginning, something that’s to be
expected when a new organization is
formed and new groups of people are
working together. We all grope, and
some of us make progress faster than
others. But I'm very gratified today. Our
industry people feel they are being lis-
tened to, in fact, that their inputs are
sought. [ hope we hold this high level of
openness of exchange, recognizing that
our commor purpose is to get the best
results for the money spent, doing the
urgent things first.
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Effectiveness review

In this connection it’s important to com-
ment on a review of EPRI’s effectiveness
that was conducted during 1977. This
was triggered by discussion within the
Research Advisory Committee, and at the
same time, the Board of Directors recog-
nized the need for some assessment of
EPRI performance.

EPRI enjoys a very high degree of cred-
ibility and acceptance. But just because
things are going well, we can’t sit back
and relax; we have to make sure they
continue to go well. The way to do that is
to “take pulse and temperature” period-
ically—look at aspects of the operation to
head off potential difficulties before they
develop.

Bill Gould of Southern California Edi-
son chaired the Board’s ad hoc committee
for the effectiveness review, and our
committee supplied many of the people
who worked on its subgroups, particu-
larly those assessing technical perfor-
mance. Their work was completed and
submitted to the Board in November.
The ad hoc committee report contains
a number of recommendations that need
to be considered for adoption, which are
being reviewed by EPRI staff, by our
committee, and by the Advisory Council.
The consensus will go to the Board for
consideration at its February meeting.

Meantime, what impresses me is the
way the review was done—in an excel-
lent, open, and cooperative spirit. That’s
not to say every facet of the EPRI opera-
tion was deemed to be perfect; we ex-
pected to find areas where improvement
can be made. But overall, the effective-
ness review has been a very successful
undertaking, revealing a record that both
EPRI and the utility industry can be
proud of.

As individual utilities, we are spending
our customers’ money through EPRI], and
our regulatory commissions allow us to
include this in our rate structures. As
responsible stewards—both as advisers
and as directors—we want to be sure
that we’re doing the job in the best pos-
sible way, that the results are really use-
ful, and that we're earning a return on our

investment.

It’s also important to demonstrate to
those few utilities who aren’t now sup-
porting EPRI that we’re running a tight
ship—a good research operation in an
efficient and businesslike manner. We
want those companies to become EPRI
members.

Program evaluation

In contrast to periodic overall reviews of
EPRI (principally a cognizance of the
Board of Directors), there is the continu-
ous process of program evaluation for
which the Research Advisory Committee
is responsible. Our concern extends
down through the advisory structure of
division committees and task forces.

How do we evaluate the worth of pur-
suing a specific project? We tend to think
in terms of cost-benefit analyses, and
they certainly have their place. We can
readily quantify the cost and, which is
more difficult, sometimes the benefit to
be derived. But some EPRI projects, by
their nature, are such that it’s very diffi-
cult to say flatly what they will be worth
over the next five years. For example,
work in the health effects field is hard
to quantify. It certainly is important to be
able to comply with regulations and
limits that are established. But the limits
themselves, whether a regulation is in-
deed wise, and the scientific basis of the
numbers must be looked at—to quantify
benefits is very difficult, but we know
they are there.

Nevertheless, as in any business orga-
nization, I believe we must determine
whether or not proposed work is worth-
while or is in a doubtful category. Our
committee has a subgroup that has been
wrestling with this question for several
months. It has been working with EPRI
staff on techniques for program evalua-
tion, seeking a methodology with consis-
tent criteria.

Our committee is receiving progress
reports on the development of this meth-
odology. But we realize that not all de-
cisions can be made on the basis of
numbers alone. Engineering experience
and judgment have their place. When




exercised by people whose personal ex-
perience lends authenticity and who also
have thorough grounding in the rationale
for a particular area of electric power
research, then that judgment is the best
available. We're not going to be 100%
right, I'm sure, but we want a high bat-
ting average to justify the work that EPRI
undertakes.

Employee exchange

There is one more matter that belongs
in any comment about 1977, if only be-
cause it is very important in my view
of R&D that truly serves the entire utility
industry. This is the employee exchange
program, and it was acknowledged
briefly in the Board’s review of EPRI ef-
fectiveness.

EPRI has utility people on loan, work-
ing temporarily as part of the EPRI orga-
nization. In a limited way so far, the
program also works in the other direc-
tion. The individuals who participate
bring background, experience, and input
that otherwise would not be available.

The word exchange implies that the pro-
gram is a two-way street. I would like
to encourage both EPRI and the industry
in the opportunity to have staff members
of one organization spend some time
with the other. The people will be en-
riched, bringing back insights that will
be useful in their further careers with
either EPRI or the utilities.

EPRI research scope

Turning to a longer view of my advisory
connection with EPRI, I would like to re-
mark on the inherent difference between
EPRI’s research structure and that of an
individual utility. It is that EPRI’s total
program should have no gaps. It must be
complete, coherent, and coordinated. As
separate program areas are established
and projects undertaken within them,
they must fit together and present a com-
plete picture when the work is done, with
no missing pieces. In the environmental
field, for example, if EPRI is to study
power plant stack emissions and air qual-
ity, there must be tools of measurement,
and there must be studies on the forma-

tion of pollutants, their transport, their
conversion, and their fate. There must
also be investigations of health effects.

A utility’s own R&D, in contrast, can-
not take on such a large universe. So it is
likely to concentrate on more specific
needs and, I should add, usually more ur-
gent ones. Because high-voltage lines in
the Chicago area must generally be un-
derground, in my company we have
worked on forced cooling to reduce the
high cost of underground transmission.
Our lines can now carry 50% more power
with only 25% higher cost, and we're
close to getting a 100% increase in trans-
mission capability with a 50% cost incre-
ment. This is the kind of thing a utility
can do,
where research project costs are not apt

particularly in distribution,

to be as high as in the generation field.

There is also a middle ground, the
situations where a group of utilities (per-
haps with a manufacturer as well) band
together for a certain project.

Utility research responsibility

EPRI’s existence doesn’t rule out or di-
minish the need for individual compa-
nies to conduct their own research. There
are still needs peculiar to a given utility
or urgent enough to warrant independent
research, perhaps even in parallel with
EPRI. A utility shouldn’t ignore EPRI’s
contribution; neither should it ignore its
own interests simply because EPRI ex-
ists. I think the emphasis may have
changed a bit in the research that utilities
do on their own, but this fact doesn’t
diminish its value.

For the very small utilities, those that
don’t generate their own power, research
at any level is at least indirectly benefi-
cial. They pay a price for the power they
purchase and then distribute, and that
price depends on the availability, the reli-
ability, and the efficiency with which the
power is produced and transmitted by a
larger utility.

Research in distribution directly serves
the smaller utilities because it addresses
the principal technical content of their
operations. This point has come up in the
Research Advisory Committee. It bears

on the establishment of EPRI research
priorities so as to serve the entire spec-
trum of member utilities.

Putting research results to work

Determining and conducting a “perfectly
balanced” R&D program, with all prior-
ities correctly reckoned, can fall far short
of its potential value if the results aren’t
put to use at every opportunity.

What has come out of the work of
EPRI? What is the industry doing with it?
This concerns me because there have
been a number of fine results directly
useful to utilities, and there are many
volumes of reports on completed proj-
ects, as well as progress reports of on-
going work, that contain useful data. I'm
a little fearful that some of it may get
lost along the way, so it’s important to
emphasize some of the ways that utilities
can get firsthand knowledge of EPRI’s
work.

First, of course, is to scrutinize research
reports very carefully, to look for project
results that can be implemented and
savings that can be realized. I realize the
sheer volume can be discouraging, which
suggests the need for setting up a system-
atic way to review the reports as they are
published. At Commonwealth, for exam-
ple, all the reports come to my office and
I read a number of the abstracts—projects
I'm particularly interested in or have
some knowledge of the work or of which
I tend to be critical. In a few cases I read
a considerable portion of the report itself.

Then I pass the reports to a research
coordinator on our staff, and he distrib-
utes them to the departments that may
have direct use for the data. To make sure
that our people take the next step, I occa-
sionally make a phone call or write a
note: “What are we doing on this?” or
“How is that coming?” or even “What do
you think is the value of the report?”

From my own experience, I know that
it is difficult to see the applicability of re-
search when my first exposure is the final
report. Issues are much more real, and
opportunities much more apparent, to
the person who has participated in the
work in some way. This is where EPRI’s
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many avenues for utility—and vendor—
involvement become important.

Avenues of involvement

I’ve mentioned the advisory committee
structure. It is the main avenue, I think.
Direct work for EPRI on a specific project
is another. And the employee exchange
program is a third avenue. Also, work-
shops and seminars are widely and freely
available for insight into and contribu-
tions to EPRI’s programs. EPRI conducts
these in many subjects, and people come
from all over the country to participate.
If something good is seen, it’s going to be
used.

Vendors become involved in this way,
as well as in the contract work they per-
form. Utilities seldom make hardware;
they buy it. And a vendor that has taken
part in R&D becomes another avenue for
implementation of results; its marketing
effort involves and updates utilities. This
is especially apparent in the electrical
systems end of the business—current-
limiting devices, for instance. It will also
be demonstrated in larger-scale, longer-
range technologies—electrostatic precip-
itation, gasification, liquefaction, and
other types of conversion processes.
Vendor participation is thus important,
but we must be careful not to relieve
manufacturers of the responsibility they
should properly bear to carry on their
own R&D.

There is still another avenue, that of
the utility as host organization for a pro-
totype or pilot installation. I'm thinking,
for example, of the high-intensity ion-
izer, the gasification—combined-cycle fa-
cility, the fuel cell, solvent-refined coal—
and of compressed-air storage, where a
number of utilities are grouped together.
In these cases engineers have very direct
involvement, and they talk to each other.
(In our business, we can talk to our “com-
petitors!”)

In all these ways we share knowledge
that is coming out of a project, so there
is a natural infusion of progress and re-
sults into the nationwide utility arena.
It’s a little more difficult if the R&D must
take place apart from utilities—say, in a
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university. But even here there is guid-
ance and interest by an EPRI task force
or program committee of utility people.

Ultimately, of course, research imple-
mentation is up to each utility. I can't
and shouldn’t judge how a utility goes
about it. We each do it in a different way.
And [ don’t think there is much that EPRI
itself can or should do beyond working
with utility information coordinators and
helping them disseminate results sys-
tematically among members.

Perhaps the EPRI Research and Devel-
opment Information System (RDIS) is an
exception. That came out of discussions
in the Research Advisory Committee be-
cause we saw the need for a mechanism
to let one another know what we are
doing. In the pre-EPRI days, there was
only an annual reporting. Now there is
the RDIS; information on utility projects
and on all EPRI projects are fed into this
data base. It's frequently updated, so
there is no one- or two-year lag. Some
utilities have their own terminals with
which to interrogate the system. Others
rent the service, or they write or phone
for a data search.

RDIS tallies what is being done in an
area or on specific apparatus; who is do-
ing it; what its status is, and where the
full information can be obtained. It’s like
putting a book into a man’s hands. We
provide the information, but we can’t
read it for him. I think our responsibility
has been fulfilled in giving him the book.

Trends becoming apparent

Having mentioned the role of utilities
as hosts for prototype and pilot plant
demonstration of research results, I'm re-
minded of an important trend in our in-
dustry. That is the matter of increasing
size or, really, cost. There is hardly a
demonstration or pilot plant that doesn’t
cost at least $200 million today. This is
an intolerably large amount for EPRI’s
budget alone to accommodate. In most
cases it's also too much for a single
utility. Clearly there is room for groups
of utilities to work together when they
have a common interest.

Even apart from the money involved,

we don’t have a mechanism in EPRI for
financing such projects. It might be easier
if we did (but it might not). There is some
virtue in not having a well-defined policy
because we then have the flexibility to
use whatever mechanism is best suited to
a particular project at a particular time.

Another trend—and this pertains to the
original research itself—is the increasing
proportion of solicited proposals in
EPRI’s total program. It reflects the Insti-
tute’s improved definition of industry
needs and of the best approaches to take
in dealing with them.

Nevertheless, [ don’t think the propor-
tion of unsolicited proposals should ever
fall to zero. No matter how well we struc-
ture our program, there will always be
good ideas generated outside—in a util-
ity, by a manufacturer, or at a university.

Particularly in the university area, we
must not shut the door to the possibility
of proposals that may fill a real need.
For example, Ohio State has tremendous
expertise in metallurgy and welding, as
good as any to be found in the country.
All things being equal, I favor the in-
volvement of universities because this is
another mechanism for building two-
way streets between utilities and the
principal institutions from which their
technical personnel originate.

Specifying and demonstrating results

There are some research tasks that are
less well suited for university assignment
—say, where an answer is needed in very
short order or where the scale and cost
of facilities is proportionately great. To
an increasing extent, EPRI’s proposal re-
quests are able to specify not only the ob-
vious limits of budget and time but also
the results that are to be produced. This
underlines the fact that EPRI isn’t only a
research institute. It is a development
institute as well.

This is as it should be. And to the
extent that EPRI is able to encourage
and take part in large-scale pilot and
prototype projects, it will properly in-
fluence the complete evolution of new
electric utility technology: research, de-
velopment, and demonstration.




ENERGY
WASHINGTON

ongress, the president, and fed-
eral units gave energy top billing
on agenda crowded with other
urgent domestic and foreign issues in
1977. This emphasis and flurry of activity
resulted in major changes in the struc-
ture, policy, and direction of the nation’s
efforts to deal with its energy problems.
The year began with a new president
and a new administration committed to
attacking the energy problem with legis-
lative and executive action. Legislation in
the form of the National Energy Plan was
proposed by the president in the spring
and debated by Congress for the remain-
der of the year. The nation also watched
formation of the new Department of
Energy (DOE) to consolidate existing en-
ergy agencies and to provide a frame-
work for carrying out national energy
policy. Then came a series of legislative
initiatives and policy directives in the
areas of power generation, energy con-
servation, and environmental protection.
EPRI has been following these major
developments closely, as they will have a
significant effect on electric power re-
search and development for years to
come. Although it is premature to predict
what the influence will be, it is useful to
review recent events in the context of
their relationship to energy R&D.

Department of Energy

Reorganization of energy activities was
a key initiative of the Carter adminis-
tration and the major structural change
was establishing DOE, a process that
required seven months from proposed
legislation to the new department offi-
cially opening its doors for business on
October 1.

The reorganization consolidated en-
ergy activities that were scattered
throughout several agencies of the fed-
eral government. The new department
took in all of the Federal Energy Admini-
stration (FEA), the Federal Power Com-
mission, and the Energy Research and
Development Administration (ERDA). It
also incorporated parts of the Depart-
ment of the Interior (including authority
over the Bonneville Power Administra-
tion), the Department of Defense, the
Interstate Commerce Commission, the
Department of Commerce, and the De-
partment of Housing and Urban Devel-
opment. As a result, federal energy activ-
ities were elevated to cabinet level, with a
first-year budget of $10.4 billion and a
staff of nearly 20,000.

The structure of DOE is of particular
interest to the electric utility industry be-
cause of the way energy R&D programs
are grouped and the concept underlying

that grouping. The structure reflects the
philosophy that new or emerging tech-
nologies should be organized by their
stage of evolution in the research, devel-
opment, and application process, rather
than by fuel type (e.g., solar, fossil, or
nuclear). Basic research, defined by DOE
as that which is “potentially applicable
to a variety of energy systems,” is to be
conducted by the Office of Energy Re-
search. At the present time, it does not
appear that this office will be the main
focal point for the R&D of primary inter-
est to the utility industry, although the
overview functions of the office will be of
significance.

The utility industry focus will be
the responsibility of the units admin-
istered by the assistant secretaries for
Energy Technology; Resource Applica-
tions; Conservation and Solar Applica-
tions; and Environment. Assignment of
projects to these units will follow new
guidelines. When a technology is at a
stage where demonstration of technical
feasibility is the primary objective, it will
come under the jurisdiction of the Assis-
tant Secretary for Energy Technology.
This unit will have authority for all
primary R&D areas—solar, geothermal,
fossil, and nuclear—including projects
involving energy storage, electric energy
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systems, and improved energy efficiency.
Formerly, most of the research projects
in this area were administered by ERDA.

Once a specific project has been devel-
oped to commercial demonstration, it
will be transferred to the Assistant Secre-
tary for Resource Applications or to the
Assistant Secretary for Conservation and
Solar Applications. Resource Applica-
tions will also have jurisdiction over
power marketing (including Bonneville)
and over enriched uranium production.
Input from the Assistant Secretary for
Environment will be solicited at all levels
of R&D.

Although not directly related to R&D,
there are several other units within DOE
that are of interest to the utility industry.
The five-member Federal Energy Regula-
tory Commission (FERC) is an indepen-
dent organization within DOE that is not
subject to the supervision or direction of
any department officials. FERC has many
of the functions of the old Federal Power
Commission, including issuing and en-
forcing licenses for hydroelectric power
projects and governing rates for the inter-
state sale and transmission of electricity.
The Economic Regulatory Administra-
tion (ERA) will administer many of the
regulatory programs formerly under the
jurisdiction of the Federal Energy Ad-
ministration. The Energy Information
Administration is a data-gathering and
-analysis group, and the unit adminis-
tered by the Assistant Secretary for Inter-
governmental and Institutional Relations
will provide the data to the public.

Changes on the Hill

Significant structural changes also oc-
curred during 1977 in the way that the
two chambers of Congress deal with en-
ergy matters. The Joint Committee on
Atomic Energy, once the focal point for
all nuclear energy matters, was abolished
and its authority dispersed among a
number of existing and newly formed
House and Senate committees.

In the House, authority over nuclear
energy regulation, safety issues, and land
management was given to the Subcom-
mittee on Energy and the Environment
of the Interior and Insular Affairs Com-
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mittee. Broad authority over electric
power matters was given to the Subcom-
mittee on Energy and Power of the Inter-
state and Foreign Commerce Committee,
whereas concerns over nonproliferation
and nuclear exports were assigned to the
International Relations Committee. Nu-
clear energy R&D was given to the Sci-
ence and Technology Committee, which
now has jurisdiction over all energy R&D
matters for the House. Energy tax mat-
ters remain with the Committee on Ways
and Means and an Ad Hoc Energy Com-
mittee was formed to shepherd the ad-
ministration’s energy legislation through
the legislative process.

The Senate created a new committee,
the Energy and Natural Resources Com-
mittee, with jurisdiction over all matters
relating to energy policy, regulation, con-
servation, and R&D—including nuclear.
Tax matters remain with the Senate Fi-
nance Committee, and environmental
matters were given to the new Commit-
tee on Environment and Public Works.

The proliferation of committees deal-
ing with energy matters on Capitol Hill
tends to make the review process for
R&D programs more diffuse and cum-
bersome. It also increases the burden for
the R&D community in responding to
multiple requests for testimony and tech-
nical information on pertinent issues.

In addition, four congressional organi-
zations have become increasingly in-
volved in assessments of R&D programs.
The Office of Technology Assessment,
the General Accounting Office, the Con-
gressional Research Service, and the
Congressional Budget Office conduct
studies for Congress, including critiques
of the National Energy Plan. In the fu-
ture, the assessments of these four or-
may
influence on the pace at which energy

ganizations exert considerable

programs are implemented.

National Energy Plan

In the same sense that 1977 saw signifi-
cant structural changes in the nation’s
efforts to deal with energy matters, the
year also recorded important policy ini-
tiatives.

Paramount among these initiatives was

the administration’s National Energy
Plan, introduced in April as “the moral
equivalent of war” and embodied in leg-
gislation that dominated congressional
attention for the rest of the year. Consist-
ing basically of a series of measures to
reduce US. dependence on imports of
foreign oil in particular and to cut down
on energy demand in general, the admin-
istration’s plan is complex, controversial,
and far-reaching in its implications for
future energy R&D.

The cornerstone of the plan is empha-
sis on energy conservation, labeled as the
“cleanest and cheapest source of new en-
ergy supply.” This emphasis indicates a
direction for energy R&D toward end-
use technologies: for example, time-of-
day metering and the use of cogeneration
and district heating for waste heat utili-
zation. Traditionally, EPRI’s focus has
been R&D in the generation, transmis-
sion, and distribution of electric energy.
Only recently has the Institute broad-
ened its scope to include end-use tech-
The
emphasis on conservation in the National

nology development. increasing
Energy Plan may channel electric power
R&D more and more in that direction.

Expanded use of coal is another key
provision of the energy plan. Claiming
that coal will “meet the greatest portion
of increased U.S. energy needs,” the plan
predicts a doubling of present coal pro-
duction by 1985. However, it cautions
that environmental considerations must
be taken into account, and it calls for a
comprehensive effort to make sure that
coal use meets environmental require-
ments effectively and economically.
Since electric power plants offer the only
practical means for a greatly expanded
coal use in the United States, this em-
phasis implies a greater role for electric-
ity in meeting national energy demand
and indicates increased significance for
research efforts to develop effective emis-
sions control technology.

Finally, the National Energy Plan
stresses the importance of the newer, ad-
vanced energy sources, the so-called soft,
or decentralized, technologies. Public en-
thusiasm for the soft technologies has
created the necessity for the R&D com-




munity to conduct thorough economic
and technical feasibility studies of alter-
native energy strategies. The increased
emphasis on alternative technologies in
the National Energy Plan, as well as
growing public interest, implies that the
R&D community will be spending more
time investigating these technologies in
the future.

Nuclear power initiatives

Even before the president released the
National Energy Plan, he addressed the
issue of nuclear power policy. “There is
no dilemma today more difficult to re-
solve than that connected with the use of
nuclear power,” was the White House
statement on April 7. “The benefits of
nuclear power are very real and practical.
But a serious risk accompanies world-
wide use of nuclear power—the risk that
components of the nuclear power process
will be turned to providing atomic
weapons.”

The statement announced a major
change in the direction of U.S. nuclear
energy policy and established two
themes that seemed to pervade discus-
sions of nuclear power development dur-
ing 1977: concern with nonproliferation
and emphasis on alternative fuel cycles.

Specifically, the administration an-
nounced that the United States would
indefinitely defer commercial reprocess-
ing and recycling of nuclear fuels; that
it would restructure the breeder program
to give greater priority to alternative
strategies; and that it would redirect
funding of U.S. nuclear R&D to acceler-
ate research into nuclear fuel cycles that
do not involve direct access to materials
usable in nuclear weapons.

The effect of this redirection of nuclear
policy was immediately seen in the R&D
community. For example, ERDA (now
DOE) withdrew its funding from a joint
project with EPRI to design the prototype
large breeder reactor, the next step in the
breeder program beyond the Clinch
River Demonstration Plant in Oak Ridge,
Tennessee. (EPRI is continuing the pro-
gram at a reduced level of funding.)

For the Clinch River breeder reactor
itself, the administration requested a

level of FY78 funding that most experts
agreed would have effectively terminated
the project. This action, and the opposi-
tion to it on Capitol Hill, turned the
CRBR into a symbol of the struggle over
nuclear power development and the fate
of the breeder program in this country.
On the one side was Congress, which
voted $80 million in funding to keep the
CRBR project alive, and on the other, the
president, who used the first veto of his
administration to kill the bill authorizing
the project.

What are the implications of these ac-
tions for future R&D in the nuclear
power area? On the positive side, there
seems to be an indication on the part of
the administration of a renewed commit-
ment toward resolving some of the major
issues associated with this technology:
licensing delays, uranium availability,
enrichment, and spent-fuel storage. In-
deed, in October the administration an-
nounced a long-awaited policy for the
storage of spent fuel from nuclear reac-
tors, under which the government would
take title to spent fuel from utilities for
a one-time storage fee. If this commit-
ment applies to other issues as well, it
could mean increased cooperation with
the utility industry (and EPRI in particu-
lar) in its programs of LWR safety and
reliability. This in turn could mean a
general strengthening of the combined
government-industry effort to resolve
some of these problems.

The direction of government policy for
breeder technology is uncertain, al-
though there is evidence of increasing
emphasis on alternative proliferation-
resistant fuel cycles. This indicates a
major increase in R&D in these areas. An
international fuel cycle evaluation study,
involving 40 countries and 8 working
groups is now examining the technical
aspects of these issues. In the United
States, the next step toward the demon-
stration of breeder reactor technology
has been deferred until this study has
been concluded. At the same time, other
countries are continuing to develop
demonstration breeder reactors, as well
as the infrastructure for independent nu-
clear economies.

Environmental initiatives

Initiatives in the area of environmental
protection were also forthcoming during
1977. One issue that received increased
attention was the possible effect of car-
bon dioxide (CO,) on the earth’s at-
mosphere. The National Academy of
Sciences published a report expressing
concern that increasing levels of CO,
from fossil-fuel-burning power plants
and other sources might cause perma-
nent global climatic change. The report
warned that this so-called greenhouse
effect should be watched closely. If fur-
ther study indicates that this climatic
change is a likely possibility, it could
have a dramatic long-term effect on the
future use of coal and other fossil fuels
for energy production and might indicate
increasing use of nuclear power or other
alternative sources. Environmental re-
search in this area will undoubtedly in-
crease.

Another major initiative with implica-
tions for environmental R&D was the en-
actment of amendments to the Clean Air
Act. One particular section of this legis-
lation (Section 165) is of particular con-
cern to the electric utility industry
because it mandates that new power
plants employ the “best available control
technology.” As designated by the Envi-
ronmental Protection Agency, this is
presently defined as stack gas scrubbers.
The legislation also requires EPA to es-
tablish standards for regulation of ni-
trous oxides, hydrocarbons, carbon
monoxide, and other emissions.

The last word on these environmental
regulations has not been spoken, how-
ever. A federal judge in Indiana ruled,
for example, that a utility need not install
scrubbers because the EPA has not de-
signated an acceptable method for the
disposal of the sludge from the scrub-
bers.

Inany event, the legislation passed this
year will increase the importance of R&D
in emissions control to the electric utility
industry. It is critical that the industry
have the benefit of thorough and exten-
sive research in various technologies so
that it can meet these regulations in the
most economically acceptable manner.
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The exchange was so lively and
the participants so engrossed,

it took several tries to interrupt
for a lunch break. The occasion
was a four-hour, freewheeling
discussion among EPRI’s
technical division directors,
planning director, and president
that illuminated some of the
most pressing technical issues
facing our energy future and
showed how EPRI is working
on them. Moderating the forum
were Llewellyn King, publisher
of The Energy Daily, and
Donald Christiansen, editor and
publisher of IEEE Spectrum.
Nine major topics emerged from
the 153-page transcript. They
include highlights of EPRI’s
accomplishments in 1977, EPRI’s
mission and program, commer-

cialization of technology, the breeder,

conservation, and major concerns.

EPRI participants were division
directors Richard Balzhiser,
Fossil Fuel and Advanced
Systems; John Dougherty, Elec-
trical Systems; Milton Levenson,
Nuclear Power; René Males,
Energy Analysis and Environ-
ment,; and planning director
Ric Rudman. EPRI President
Chauncey Starr joined the
discussion from time to time.

ROUND

OF

Highlights of 1977

Christiansen:
would highlight what you consider the
major accomplishments of the year.

Perhaps each of you

King: Yes, if you would. From the out-
side, where I sit, it seems rather amor- |
phous. You might also mention whatever
frustrations you may have.

Levenson: Well, I'm not sure the big
highlights are necessarily the most im-
portant, at least in nuclear. Some recog-

RESPONSE

“What is the role of EPRI with the public?
I know you don’t have an advocacy role, but
the mere fact that you have the facts puts you
into the public debate”




nition of utility needs and our ability to
aid is something that has been developing
quite a bit in the last year. You have to
recognize that while EPRI is chronologi-
cally four years old, there were only ten
of us in this building in September of
1973. So statistically we are more like
two years old. And a significant amount
of our work is resulting in feedback at a
highly diffuse level, like people running
plants, changing the way they operate
them, revising operating procedures.
We run a large number of workshops
now, which were originally conceived
as a mechanism for getting input on
problems we had not heard of. It turns

out that many of them are more valuable
as a means of communication between
utilities and vendors and within the
utility industry. There has been a lack
of this kind of communication. Within
the last year or so we have begun to rec-
ognize workshops as important and very
useful.

In specific areas it is hard to know
exactly when the results of research be-
come important. For instance, it was a
little over a year ago, I think, that our
tornado missile program indicated pretty
clearly that utility poles don’t have the
same damage potential as armor-piercing
shells, which was the previous guideline.

“How does EPRI select, integrate, and manage
1000 projects? Is it really a haphazard process
or simply a jury of executive opinion . . . done
from the top down or the bottom up?”

That has now been pretty well accepted.
Christiansen: What do you see as major
developments in analysis and testing?
Levenson: Within the last year a num-
ber of our major analytic tools have been
put into use. One of our big analytic tools
that is useful in fuel management is now
being tested by some 16 or 17 utilities.
Now these don’t necessarily sound as if
they are worth very much in money, but
a fact you have to remember is that the
calculations on refueling a reactor in
many cases take a number of months and
can cost a quarter of a million dollars.
A number of developments in non-
destructive testing have been put into
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use. We have a very interesting phe-
nomenon today: In anything you inspect
that is ten years old you will find defects
that were unknown originally. It does not
mean the apparatus is deteriorating or
falling apart or that there are new cracks.
It just means that we have so advanced
the state of nondestructive testing that
you find new defects.

So a number of our programs char-
acterize and differentiate benign defects
from critical defects. The results of these
efforts have been put into use as people
begin to find strange signals on inspec-
tion devices.

In the nuclear area I can sum it up by
saying that in the big programs we're
working on, like the breeder program
and new options, nothing has come into
being in an organization that is statis-
tically only two years old. But there have
been a fair number of advances in three
areas. One is the information exchange
that I mentioned previously.

A second is problem solving for the
people running the plants. There really
isn’t anywhere else to turn because—one
fact that is not common knowledge—
there really isn’t any one vendor for a
power plant. People talk about a boiling
water reactor being a GE power plant.
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But the part of that power plant that
General Electric sold under its contract
is probably no more than 10%. The total
system came from 1100 vendors.

In the area of safety, a lot of our work

is aimed at reducing uncertainty. In the
original licensing process, when some-
thing was unknown, our closest estimate
was no better than plus or minus 20%,
and the licensing restrictions took advan-
tage of that and said, “You can’t go be-
yond here.” Each one or two percent in
reducing that uncertainty can be worth
millions of dollars a year in the operation
of the plants. You have not reduced the
safety margin at all. You have just re-
duced the uncertainty and thus can oper-
ate in a better mode.
Dougherty: Well, I think there isn’t a
single answer to the question as to what
was the one big accomplishment for the
year, particularly in a program like mine
that is so diffuse. Nor is there a single
frustration. There are many of both.

There are products of finished con-
tracts coming out of all the programs in
the electrical systems area that we look
upon as worthwhile to the industry.
Some of them appear mundane, such as
chemicals for controlling the regrowth
of trees to reduce the tree-trimming

problem for utilities. But spread over
the country, the method has a tremen-
dous financial impact—you can double
or triple the time between tree trimming
around power lines.

Christiansen: Are there other projects
with a high potential for cutting utilities’
costs?

Dougherty: The fly ash pole is going to
be a real winner, we believe, particularly
in areas where utilities are having prob-
lems with wood poles. There are six
Kansas utilities waiting with open arms
for the first fly ash poles to come out of
the kiln so they can take them back to
Kansas and prove that the woodpeckers
won’t chew them up. That is a serious
problem for them.

King: And frustrations?

Dougherty:
are two problems that have beset EPRI’s

In the frustration area, there

research program in this division since
its inception. One of them is the so-called
treeing problem in synthetic or plastic
insulations. The other is the fact that
despite continuing effort in several on-
going projects, we have not yet produced
a viable, economical fault current limiter.
Both of these are so important to the
industry that the fact we don’t have all
the answers to them is what makes them
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such a frustration.
Christiansen:
bution automation, too, aren’t you?

Dougherty: That, I think, is a real win-
ner, too, and very important for the in-

You're working on distri-

dustry, although I am not sure that full
implementation is going to be as short-
term as some people think.

But we do have, jointly with DOE, five
test beds that will be put in place on five
different systems in the country for a total
of 700 installation points. Seven hundred
homes will have encoded meters in-
stalled—or existing meters retrofitted
for encoding—and some type of a two-
way communication system. I say “some
type” because three of these projects
are power line carrier systems, one is a
telephone system, and the new one being
negotiated is radio.

The primary objective is meter read-
ing, and the remote meter reading con-
cept makes available a mechanism for
many of the new rate structures that are
being discussed. These test beds, inci-
dentally, would be ideal places to evalu-
ate different rate structures to find out
what the public’s reaction would be to
time-of-day billing or anything of that
nature. The two-way communication
system also makes possible load manage-

ment in a true sense—managing the cus-
tomer’s load, for example, turning water
heaters on and off or any other appliance
that the customer might be willing to put
on an interruptible basis.

And finally, if we do have a two-way
communication system, we’ve got a great
potential for monitoring and controlling
switches, transformers, any component
on the system. That should greatly im-
prove reliability and facilitate restoration
after storms.

Males:
ground, Don, the technology to do this
has been here for a long time. What we
really need to do is to test the actual sys-
tems with two front-end mechanisms in
mind, proving both the lowest cost pos-
sibility of construction and sufficient

You know from your back-

reliability for the utility operation. And
the other side of it is that we have to find
sufficient functions to share the cost.
Dougherty: And it looks as if they are
coming together.
Malés: I’'m not sure we have winners,
but like John, I have such a diverse group
of projects and program areas that I really
have to mention more than one.

We got the SURE [sulfate regional
experiment] network in operation. The
SURE program is an attempt to correlate

the emissions inventory in the eastern
third of the United States with the am-
bient conditions, and it looks as if we
have a fairly high probability of reason-
able success. We won't be able to predict
exactly what it will look like, based on
emissions, but we will better understand
where the ambient air came from and
some of the major controlling factors on
ambient inversion problems.

Humidity and temperature seem to be
two of the major variables, both of which
people don’t have a lot to do with but
have to live with. Perhaps there can be
some better coordination between nature
and people’s activities, thereby bringing
about more cost-effective control of am-
bient conditions.

The other area of environmental stud-
ies in which we have made significant
progress has been the evaluation of what
we know and don’t know about SO,. We
took a look at the state of the art—what
has been done, how well, and whether it
is reliable enough to be used.

We have started laboratory studies,
and we will be going to human clinical
studies fairly soon, which I think will
help us at least identify whether or not we
are seeing real effects on human beings
at the levels of the current standards.
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King: You are analyzing the CHESS
studies, are you not?

Maleés: Yes, we have been reviewing
the CHESS documents, the Community
Health Evaluation Surveillance System
studies, which were done between 1968
and 1972 by EPA [Environmental Pro-
tection Agency] on large populations.
There are over 50 of these studies, and
we have reviewed four of them. The
CHESS studies suggested there was a
link between the incidence of asthma
and SO, levels in New York City, based
on data collected by EPA in 1970 and
1971. An EPRI report of this review was
published last May and showed, I think
to everybody’s satisfaction, that the data
in the CHESS documents do not support
the conclusions made by EPA. In fact,
there were many errors in the data. In
addition, careful analysis indicates that
there is no correlation between 5O, and
the health effects they were looking at.

There will be more reports coming out
in the spring on another half-dozen of
these CHESS studies, which, as far as we
can tell now, corroborate that initial find-
ing. One of the interesting findings for
Dick Balzhiser to deal with is that we are
starting to see some correlation between
particulates and health effects. This is one
of the reasons that Dick’s program has
been turning more toward the control
of particulates. It may be that this is the
area where, in terms of health effects,
we want to invest more money.

The frustration in that area is the one
we talked about earlier: How do you get
across this idea of cost-benefit analysis?
How do you make the trade-off between
the values of the system and the cost of
the system?
Christiansen:
mand and supply forecasts?

Males: We have published what are
essentially staff summaries of the assess-

What about energy de-

ments of where energy demand is going,
based on all the research we put together,
and where resources stand.

On both sides, supply and demand, we
are coming out with results not surprising
for someone in the electric utility indus-
try. But for some of the stronger advo-
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cates of rate changes in the future, we
are showing demand considerably higher
than the standard of the more ardent
conservationists.

We foresee resources a little more
plentiful than the industry has predicted,
and I think we have a valid basis for say-
ing that. There is good evidence, even on
uranium. There are telltale signs that
give us reason to be more optimistic.
But as we point out, for a planning base,
we must also consider the possibility of
a pessimistic outcome.

King:
some new approach in energy modeling.
Malés:
Modeling Forum, where we bring to-
gether the modelers and the model users
—the decision makers—and analyze what

I understand you are engaged in

Yes. That would be our Energy

is going on inside the models in an at-
tempt to achieve a better understanding
between those who develop models and
those who use them. I compare it to a
truth-in-lending law. It is a mechanism
by which you are forced to bare your
soul as a modeler. There has to be an
understanding of the uncertainties and
a communication bridge between mod-
elers and policymakers.

The current Forum project is dealing
with coal. We batched together about
nine preeminent models that deal with
coal, and we are finding revealing things.
Given the same input, the output was
completely opposite. The modelers are
going to reduce that 180 degrees to maybe
95 degrees. But at least the project iden-
tifies that there are all kinds of assump-
tions that the modelers—as informed as
they might be—or the policymakers or
the experts on coal—as informed as they
may be—have to make on how the econ-
omy is going to work in the future, and
those assumptions are guesses. We have
got to recognize that.

Christiansen: What about frustrations?
Malés: In terms of frustration, I think
it comes with trying to turn theory into
practice. It is very hard to get the aca-
demic economist to apply his trade and
his knowledge to the good old electric
utility in terms that the electrical engi-
neer can use. [ think we are making

great strides, but we are far from having
reached the optimum.

Finally, I want to mention that the Rate
Design Study is also in this division. The
study brought together both the theoreti-
cal and the practical experts, and they
started finding some common ground,
although they will forever have differ-
ences of opinion. But there is a tremen-
dous bridging of that gap between the
two camps on the basic questions of load
control, marginalism, and time-of-day
pricing. The summary report on the
study, Rate Design and Load Control, was
published in November.

Balzhiser:
people don’t seem to realize—and I'm

One of the things that many

going to talk primarily about coal—is
that we are not going to have advanced
coal-fired generation options available
before 1985. It is just not in the cards—
fluidized gasification—as
much as we know about gasification, we
know very little about how to integrate
it into a power-producing system.

combustion,

Fluidized combustion is grossly over-
sold at this point. There are a lot of
potential problems, and the latest en-
vironmental standards may obsolete
the atmospheric fluidized-bed combus-
tion [FBC] before it really gets off the

“EPRI’s program
in particulate
control is in a
position to yield
benefits that will
more than offset
industry
contributions to us
so far”

ground, so [ don’t want to dwell on it.
We are in the middle of those pro-
grams. We have key projects in Power-
ton; it is the cutting edge of gasification
development. While not a funder of the
Rivesville FBC pilot plant, we follow its
progress. However, while Rivesville
is an important project, we will be un-

believably lucky if, at that scale, it oper-




ates well with the relatively inadequate
data base it had to be built on. Our more
modest scale facility at Babcock & Wil-
cox, we think, is going to be a key part
of providing essential data for FBC
design, including the data necessary to
correct problems at Rivesville.

So, recognizing that we are not going

to have advanced coal-fired options
before 1985, we're going to be building
a lot of conventional coal-fired plants,
and they’re going to be increasingly en-
cumbered with environmental control
apparatus. Had we started 10 years ear-
lier, we could have had a real impact on
scrubbers and sulfur removal. For the
last four or five years it has been a rather
chaotic scene. We got organized almost
too late to do other than a lot of fire-
fighting in terms of trying to work with
the utilities and the vendors to unscram-
ble the chemistry, the operating difficul-
ties inherent in the limestone technology.
We have tried to get ahead and look at
advanced options to avoid these prob-
lems, but it is a tough battle to keep pace
with constantly changing standards. We
are deeply involved now in regenerable
systems to avoid the serious sludge and
solids disposal problems of lime/lime-
stone scrubbing, not to mention the siz-
able limestone mining and transportation
requirements.
King: Could you elaborate on other
aspects of your environmental control
work—particulates, NO,, water quality?
Balzhiser: What [ really want to talk
about is our work in particulate control
because I think that EPRI’s program is
in a position to save the industry more
money, more grief, and to yield benefits
in this one area that will more than offset
industry contributions to EPRI so far.

I think René’s evidence, pointing to
particulates as the harmful agent, is be-
ginning to confirm some of our intuition.
We got started in it early. Particulate
control is an art, not a science, and the
vendors are the first to admit they’ve got
real problems with today’s precipitators.
They don’t understand the chemistry
well at all; they have an inadequate basis
for sizing precipitators at the time the

plant is designed. We have expanded
significantly, but still not completely,
the kind of data base needed to design
the precipitator in the first place and to
understand the contributions that things
like rapping make to particle loss. We
are looking at advanced technology that
can be incorporated with a precipitator to
prevent it’s becoming obsolete if tighter
particulate standards are ordered. The
vendors are very eager to work with us.

We now have precipitators, and we
have bag filters, and it is very clear that
if you are going to be forced to the kind
of standards that the State of New Mexico
has established for fine particulates,
probably the only way you can meet it
with the available hardware today is
with a baghouse filter, a fabric filter. It
does very well in that submicron region
where the precipitator seems to have
some kind of window. That technology
also is an art. It has been used in cement
plants, plants that have heavy particulate
loadings, but not really in plants that
treat the amount of gas volumes that
utilities do. But we have documented
performance of the fabric filters on util-
ity plants as well as precipitators, and
we have a basis for comparing their rela-
tive collection efficiencies over the spec-
trum of particulate emissions.

We are trying to get ahead of the game
in studying trace elements, another po-
tential problem rumbling down the track.
At the same time that we are character-
izing particulate matter in terms of size,
we are also determining chemical com-
position so that we get some idea of
the extent to which the trace elements
are concentrated in certain size ranges
of the particulates.
Christiansen: The
promising in improving particulate con-

ionizer  appears
trol.

Balzhiser: The ionizer can be awfully
important. It helps the precipitators,
which is by far the more attractive of
the two approaches for particulate con-
trol. We are testing it now under actual
operating conditions at our particulate
control test facility at the Arapahoe Sta-
tion of the Public Service Company in

Colorado.

The high-intensity ionizer was de-
veloped by Air Pollution Systems, a
Seattle firm, under contract to EPRI
We expect that it will be commercially
available in 1978 and could save utilities
up to 70% in capital costs on retrofit
installations and as much as 30% on new
units.

But more important, because even the
ionizer does not solve the fine-particulate
problem, is a technology that now looks
very attractive in the laboratory for ag-
glomerating particulates so you can begin
to shift them from the hard-to-collect
range into arange where the conventional
precipitator can do a better job. That is
encouraging and we are about to move
this development to the facility at Arapa-
hoe.

A lot of our frustrations come in
having to deal with the people who im-
pose the regulations. We hope that with
the data base we have in terms of our
control options, which are so close to
commercialization, we can forestall the
kind of mandates that are being made in
Colorado—and I'm sure will follow else-
where—the demand to abandon an on-
line precipitator, solutions that are cer-
tainly going to cost a lot and that may
or may not solve the problem, yet are
being pushed. We think we are in a posi-
tion to provide improved options that
will lead to savings for utilities and con-
sumers and likely improve the environ-
ment as well.

The other frustration is that we are
limited in terms of the number of staff
we have, so it is awfully difficult to main-
tain the pace of the R&D program and
at the same time have people who under-
stand it well enough to go out and present
the information to the regulators, util-
ities, and others who should be aware
of these developments.

I think in this one area —particulates—
because of its emerging importance and
our increasing understanding of the sci-
ence as well as the hardware, we will
probably have by far the largest impact
over the next two or three years in some-
thing that is of real importance, rather
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than in many of the other areas, which
may be important but are ten or fifteen
years off.

Anatomy of EPRI

Christiansen: Would one or more of
you give a brief review of EPRI’s charter?
Rudman: Todevelop newand improved
technology for the electric utility industry
in transmission, distribution, generation,
and utilization, with the idea of develop-
ing systems that are environmentally
acceptable and cost-effective.

King: What is your level of funding?
Rudman: For 1977 the R&D budget was
around $180 million, and our Board of
Directors has approved $190 million for
1978. I might add thatabout 88% actually
goes into projects.

King: And how is this split up?
Rudman: Roughly 25% to Nuclear, 25%
to Fossil, 20% to Electrical Systems, 15
to 20% to Advanced Systems, and about
10% to Energy Analysis and Environ-
ment.

Levenson: There might be one thing
added, Ric. There was some implication
in what you said that our charter limited
us to developing new technology, but a
fair part of our program in some areas
involves improvements in existing tech-
nologies, as well as bringing new tech-
nologies into existence.

Rudman: If I did not use the adjective
improved, then I should have, because
thatis one of the major changes in EPRI’s
program emphasis in the last five years
as a result of the input we've received
from our industry committees.
Christiansen:
the membership organizations that make
up EPRI?
Balzhiser:
industry are participating. There is also

Can you comment on

All segments of the utility
representation from the American Public

Power Association and NRECA [Na-
tional Rural Electric Cooperative Asso-
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ciation] and participation from the major
federal utilities—TVA, Bonneville, Bu-
reau of Reclamation, and so forth.

King: Would someone explain why
it was that we had this change in the
source of electric R&D and producing
it in the private sector?

Malés: And by the utilities as well,
although that was not as large. I think
there are several pressures. On the one
hand, the technical changes necessary
to meet the new requirements; the tech-
nical changes to adapt and work with
new technologies that are appearing on
the higher-
voltage lines—all of these made more
pressing the need for R&D within the
utility industry.

horizon—nuclear, some

Simultaneously, for a whole host of
reasons the vendors were reducing their
proportionate share of R&D, and there
was at the same time a drive to get the
federal government into the picture.
The industry felt quite strongly that
it was important to play a role in order
to control their future.

The genesis traces from a committee
within the utilities’ structure, and out of
that committee came EPRI as an answer
on all three fronts: the need to do more
electric utility R&D, the need to comple-
ment the manufacturers’ R&D efforts,
and the need to be sure to stay on
top and complement federal government
R&D work. These needs are being ful-
filled with the present operation.
Balzhiser: Let me fill that out a bit.
I simply want to mention the report of
the R&D Goals Task Force that came
out in 1971.

Dougherty: Put together by the Electric
Research Council.

Balzhiser:
they felt represented the utilities” needs,
and that served as the basis. Then, with
that report completed, the question,

They laid out programs that

How do we implement it as an industry?
was dealt with.

That began the discussions, and the
concept of EPRI emerged. It sort of coin-
cided—or collided, depending on how
you put it—with the Magnuson-Hollings
attempt in Washington to create an en-

ergy trust fund to finance energy R&D
by taxing electric energy. I think it was
pretty clear to the utilities that they
were more capable of identifying their
needs and directing a program that would
be responsive. And that really gave the
impetus to the creation of EPRL

King: Some of you are rather distin-
guished and have been in the industry.
How were you attracted to EPRI, besides
the weather outside? And how many of
you are there?

Rudman: Let me take the easy part of
the question. Right now there are about
430 on the staff. Our plans are to increase

“This is where
the action is. . .
the leading edge
of research”

next year to about 550, of which some
300 will be technical professionals.

Males:
interesting. The principal attraction that
I find with people I'm dealing with—and
[ think it is true with the other directors—
is that this is where the action is. This
is really the leading edge of research.

I think your question is very

These people will probably stay with
EPRI for three to ten years, develop their
skills and their programs, and then go
back into a university setting, to a federal
agency, or to a utility or manufacturer.
They see it as an opportunity to develop
very quickly, to develop these program
areas, and to get that real-world ex-
perience.

Shaping the Program

Christiansen: I have trouble coming to
grips with the method by which EPRI




selects, integrates, and manages 1000
projects that range from developing new
utility poles to very sophisticated tech-
nology. Is it really a haphazard process?
Is this simply a jury of executive opinion,
or of expert technical opinion that de-
cides through iterative processes what is
going to be funded and to what extent?
Is it gap-driven? Is it personality-driven?
Is this whole process of selecting and
prioritizing done from the top down or
from the bottom up?

Levenson: Maybe we ought to go
through the role of the industry advisory
structure in developing EPRI’s program,
because it is both top-down and bottom-
up. At the bottom we have advisory task
forces, which are basically advocacy
groups. They are utility specialists who
identify problems in their areas and need
answers because they are the guys on
the firing line. Each division director
has a corresponding advisory committee
he interacts with. Part of the division
committee role is to set priorities within
an area of competing problems. In my
case, in the nuclear area, I have competing
needs coming in now in connection with
improving fuel, as opposed to develop-
ing new options, versus developing ana-
lytic tools. The Nuclear Division Com-
mittee and I attempt to normalize what
we think are priorities within nuclear.
Then, in turn, there is the Research
Advisory Committee, and its role is to
say, “Well, that may be great in nuclear,
but its priority relative to solar or en-
vironmental issues or fossil is quite dif-
ferent.”” So you have an advocacy relation
at the bottom and normalizing at the top.
Rudman: The strategic planning that
goes on at the level of the division direc-
tors and the Research Advisory Com-
mittee really sets the overall program
plan of the Institute. In going through
and looking at projects that we will take
to our Board of Directors for approval,
one of the first questions always asked
is, “Is this project consistent with the
objectives of the program plan?” This
results in what we think is a very inte-
grated approach to the Institute’s R&D
program. One of our difficulties is that

the breadth of the program makes it
very difficult to describe this integration.
Males: Each of us has a general objec-
tive of what to do in the future. This is
further detailed in a series of program
areais with specific objectives, and in
my area we have actually outlined the
projects that we’re going to undertake
in the next five years. These are tentative,
obviously. But they are continually re-
viewed, internally, as well as externally
with the Advisory Committee, to give us
our basic thrust. At the time the project
is ready to be implemented we have to
ask if it is still as important as we thought
it was when we originally conceived it
and the staff started working on it. Has
something else more important come up?
Should we change? All of us have changed
our line of objectives and programming.
Rudman: There are two other aspects
of external review that should be men-
tioned. We work very closely with the
key government agencies. We always
send them copies of our program plan,
and our program managers work with
them on a weekly basis. So we are aware
of what is going on there and they are
aware of what is going on within EPRIL.
There is also a complementary rela-
tionship with the research that is being
sponsored by the electric utility industry.
We have a computerized R&D informa-
tion system that lists all the projects
that are being sponsored by local util-
ities, and it is checked prior to initiating
EPRI projects.
Levenson: When you really get down
to the fine structure, the selection of
specific projects includes a subjective
assessment of the probability of success.
There is a big difference between de-
fining a problem and knowing how to
solve it. In many cases everybody agrees
there is a problem, but no one really
knows what to do about it, and so there
are no projects in that area. Similarly,
there are many areas where the combina-
tion of competent people and physical
facilities is limited. We look around and
say, “Well, the people that are capable
of getting more data in this area are fully
occupied and fully funded,” and so we

pick another project.

Males: Ido think thatin terms of under-
standing the program, going through our
five-year plan gives you the broad um-
brella first. Then the detailed planning
document shows how the program is to
be implemented. And below that level
are the project diagrams that we use to
try to lay out a plan of action—subject,
of course, to new information.
Rudman: That is another important
point. We go through this cycle every
year, so we can update the plan and can
incorporate new information and new
shifts in policy to make the plan as re-
sponsive to the current situation as we
can.

Dougherty: A thousand individual proj-
ects are difficult to grasp as an entity.
Yet it is probable that less than fifty of
that thousand don't fit well into a defined

“We do more
perfecting than
innovating, but |
think that would be
true of anybody in
this field”

subprogram, which fits into a program,
which fits into a division’s responsibility.
So that twenty projects on a specific type
of cable are all focused into one sub-
program for that type of cable and its
accessories.

Christiansen: Is each program then tied
strictly to a single division?

Rudman: In 99% of the cases.

Balzhiser: However, there is a lot of
overlap in interest.

Levenson: There is interchange be-
tween division and government agencies.
Malés: Interms of actual program activ-
ity, there is a lot of mutual interest. Our
environmental people work very closely
on the coal combustion problems. We're
also working with the Nuclear Power
Division, and we’re involved with the
high-voltage problems that are close
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to the Electrical Systems Division.
King: Let’s open this up. What is wrong
with EPRI? What are its areas of weak-
ness?

Males: Clearly one of the major prob-
lems is that of communications, the
problem of getting the results out. How
do you, in fact, implement the results
from R&D?

Also, the time for planning is limited
in a program that is growing on the order
of 30 to 40% per year and has grown from
ground zero five years ago to $180 mil-
lion today. It's a tremendous effort just
to mount that. Once we get to a stable
and perhaps a more slowly growing pro-
gram, the time for planning will be a
little greater. Associated with that is
the syndrome of “How can we get out
today what is needed yesterday?” Some
of our programs, I think, fail or fall short
because we try to get the quick, dirty
answer, because it is absolutely manda-
tory that the answer be out.

Rudman:
work or hardware development?

Maleés: I'm talking about the kind of
things Milt has to do on a daily basis
to try to respond to operating light water
reactors. We really ought to have the
time to stand back and look at the whole
system from ground zero, but we don't
have that option.

King: I have heard it said that EPRI is
more of a perfecter than an innovator.
Is that true?

Dougherty: [thinkitistrue. We domore
perfecting than we do innovating, but
I think that would be true of anybody
in this field. There are just so many in-

Are you talking about analytic

novations that are going to occur..

Balzhiser: [ think we have a mix of
people. We have some who are very
innovative, some who are always sub-
mitting and who accept discovery awards
for their own ideas within the Institute.
Others work very closely with some-
body who comes up with an idea; they
work to refine it. The ionizer, developed
to improve the performance of electro-
static precipitators, was just that sort
of thing. The idea originated with the
people at Air Pollution Systems. Our
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task was to further refine it, to bring it
through. There was clearly a little bit
of innovation and a lot of perfection in-
volved in that.

Males: I think the question of totally
new ideas that are brought about by
the real genius—one who starts a whole
new line of research, a whole new line
of development, whether it be in the arts
or technology—is overplayed. There are
very few of those people. For the most
part we're working with ideas that have
been around. The basic physics laws
don't really change. We only have one
Einstein per century.

Rudman: Instead of an innovator or a
perfecter, I like the idea of a catalyst,
because I think that combines the talents
of both.
Balzhiser:
in the area of coal liquefaction. We've
developed a group of people that are
technically very capable. By virtue of our

Let me give you one example

orientation outside the petroleum in-
dustry—an industry that because of
antitrust and other things has virtually
no interaction—we find this industry
coming to us with their ideas. Our group
has become a focal point for interaction
among the scientists. We have some very
interesting projects that have produced
important fundamental information in
understanding coal chemistry, and we
can diffuse it through the industry as
well as the university community. As
such, we find ourselves in a position we
had never anticipated.
Males: In our division there are a num-
ber of areas where innovative work is
going on. We are funding, for example,
a joint idea of our staff and George
Dantzig, one of the prime operations
research investigators at Stanford Uni-
versity. It will get input-output from
totally different flow systems. Instead
of dollars, he is building his system in
terms of physical goods. It is a whole
new area of modeling. We also have a
fellow at MIT who is looking at the ap-
plication of control theory to evaluating
resources—a totally new idea.
However, the large part of the budget
is obviously devoted to an understanding

of known technology, to get it working,
and working in good fashion.

King: How do you deal with the prob-
lem of competing approaches? Taking
your area, Dick —fluidized bed, gasifica-
tion, scrubbers, and so forth—do you do
a little bit everywhereor . . . ?
Balzhiser: Yes. We are involved with
substantial expenditures in all of those
areas, and we recognize that at some
point we ought to develop the kind of
fact base that permits us to say, “This
is the preferred approach.” But we don't
yet have that fact base in hand. It is a
dynamic operation. What we're doing is
trying to assess the facts in a consistent
way, so that we have criteria in terms of
how they're going to be evaluated by the
industry. We have to make assumptions
on all the economic parameters, inflation,
and so on, and get a particular contractor
to look at a number of design configura-
tions that would be considered by a util-
ity. With that kind of input, we can de-
velop a methodology that takes those
capital cost estimates and operating goals
and parameters and puts them into a
system, using a generation expansion
consistent with the way utilities go about
making decisions. We can then ask the
question, “At what point in time will
atechnology penetrate? And how much?”

We also have the ability to look in
terms of sensitivity. We don’t just look
at what comes out on the top. If we can
see that there are some technologies
that come within a few percent of making
it, we can examine more closely less
quantifiable factors that would influence
acceptance. Some clearly ought to be
eliminated, and we can adjust our pro-
gram accordingly. We do this on a re-
gional basis, because you cant just
generalize for a single system. We also
test our procedure with actual utility
systems.

So that gives us some basis to begin
to lay priorities in the future. We can't
build a demonstration plant in gasifica-
tion, combined cycles, fluidized combus-
tion, and advanced scrubbers, and all of
these things. But if we begin to narrow
them down and aggregate, I can think of




significant contributions to those that are
justified.
Rudman:
was a long list of potential liquefaction

Three or four years ago there

processes that we were looking at, as
well as a whole series of questions as-
sociated with each one. As a result of
the research that we supported, that has
now been narrowed down to several.

Balzhiser:
tion. And storage, too. It's a sifting

The same thing with gasifica-

process. We eliminated one or two op-
tions in the course of establishing our
program, and later, after a short investi-
gation, we threw out flywheels.

King: How do you deal with technology
that you shun? There are those who feel
that EPRI is not taking gas-cooled re-
actors seriously enough.

Males:
indicated it had a fairly low probability
of playing an important role. There have

An assessment was made that

been some utility people who feel that
the gas reactor could play an important
role, and EPRI ought to play a larger role
in its development. We are willing to
reflect that, if a system can be supported.
Rudman:
studies on the gas-cooled reactor for
the last three or four years. The point
René makes is not whether it is a good

We have been conducting

machine —because the consensus is, yes,
it is a good machine and it works—but
a question of what is the probability of
its getting into the marketplace. And
unless there is a massive initiative by
the federal government, that probability
is very low.

Fact Generator

King: What is the role of EPRI with the
public? I know you don’t have an ad-
vocacy role, but if you're dealing in an
area that is in dispute, the mere fact that
you have the facts puts you into that
debate.

Starr: 1think you have described a basic
point, namely that we have a gradually

increasing status as a fact base in many
areas of national concern and public
debate. And we have, as a matter of
principle, made these facts available
to anybody who wants them.

There is an activist role in carrying
the fact message to people who need it,
and that role we have entered into only
in a moderate degree. There are three
levels of constituencies that have to be
faced. One is the professional level of
engineers and scientists engaged in the
technical fields we encompass. In spite
of the fact that we have thousands of
people who get our technical publica-
tions, that is still only a very small frac-
tion of the technical audience. That job
is perhaps the easiest one for us to do,
but we're just embarking on it.

There is another constituency, the
policymakers, both in industry and in
government. They usually don’t have
enough technical insight of their own to
enter into technical judgments and yet
they are faced with making decisions
where the basis is a technological one.
We have prime examples of this in air
pollution, nuclear power, and many other
such issues. There our problem is how
to translate our objective findings into
terms they can use. We often make the
mistake, as professionals, of trying to
talk quantitatively to people who do
not think quantitatively but compara-
tively. So we have to translate what we're
doing into comparative terms for the
decision makers, because they always
have a problem of choosing among op-
tional approaches, and they want to
know the comparative merits. And we
have only crudely done this.

Finally, the third constituency is the
public at large. It is probably the one
that we are least effective in reaching,
because there we have to get into a dis-
cussion not only of the comparative
values of optional choices but also of
their value systems. It is an area in which
I don’t think we will ever be able to make
a very profound contribution. I think
there are going to have to be intermediate
organizations that translate what we
provide for the public at large.

King: One of the phenomena of our
times is that the politicians are beginning
to fall in love with technology. Time was
when technology was left to technolo-
gists—not so any more. The obvious
example is many politically motivated
people have considerable enthusiasm for
solar power, but they rarely have experi-
ence with it. What is the role of EPRI
in dealing with political choices in tech-
nology?

Starr:  We have issued studies on what
it would take to make solar sources con-
vert into usable forms; what it means in
terms of economics and step-by-step
procedures; what it means to the end
user; what it means in terms of resource
requirements, and so on. I think what we
have come out with in that particular
case is an overview that the professionals
in the business agree with in general,
even though there may be differences of
opinion on minor points.

Nevertheless, we have not been very

successful in communicating these find-
ings. And the reason, I think, is we have
assumed that people who we want to
talk to, want to hear. And I think we're
finding out there are many people who
don’t want to hear, because they don't
want to find out that this miracle around
the corner, in fact, does not exist. They
have to have faith to support the position
they have taken. They have to have faith
that there is a miracle alternative—and
solar is that one.
Males: I think Chauncey is a bit too
self-deprecating in terms of our effective-
ness in communicating results. I think
there have been important inroads.
Dick’s program has provided a good
deal of factual material that utilities can
use. They have absorbed this and are
now starting to transmit it.

I also think that Dick’s work has forced
solar advocates in the scientific com-
munity to examine more carefully and
with greater discipline what they have
been saying. We find their positions
changing as they are reexamined in a
more critical environment.

Balzhiser: 1 would like to follow that
up briefly. The confusion surrounding
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solar stems from the fact that technically
you can do it. It is hard to dispute that
you can heat water or generate electricity
or do all the other things that the advo-
cates claim. The problem is how one
takes a diffuse energy source available
only at certain times and integrates it
with an electrical system. That is a much
tougher question to address, whether
you're talking about the impact of solar-
heated homes or whether you're talking
about solar electricity. If you're going to
use solar when it is available, you're
going to have to make certain invest-
ments to cover your needs when it is
not available.
King: There is a powerful philosophical
idea abroad at the moment that suggests
that centralized electricity is a bad way
to go; it is on a collision course with EPRL
It reached a point of institutionalization
two days ago, when the Council on En-
vironmental Quality [CEQ] sent a memo-
random to President Carter that assumed
as fact that centralized electricity genera-
tion was not in the national interest and,
of course, that nuclear power wasn't.
It said without quotes, without ex-
planation, as though it were now an
established part of the lexicon, that the
nation should pursue soft power without
qualification. I found it interesting that
they were dealing at that level with that
lexicon. How is EPRI going to deal with
that?
Starr: The Lovins thesis is basically
unsound because it presumes that the
soft technologies are not being pursued
and that, in fact, there is a conflict be-
tween the soft and hard technologies.
That s not only factually incorrect, but it
artificially creates positions of opposition.
Operationally, in fact, we have some
soft technologies right now. Your private
automobile is a soft technology. It is not
a high technology device in the sense
that Lovins talks about. We have solar
energy use going on; we have solar heat-
ing in homes now.
Rudman:
that we’re working on decentralized
technologies. We have fuel cells, solar-
heated homes, battery storage. But there

I would like to make the point
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is a difference in what these can do and
in what time frame.

Starr: But you are again talking about
the technical side of this, and I am getting
back to the CEQ position, which is really
not a technical position.

King: Butitisoneyou have todealwith.
Starr: It is one the industry certainly has
to deal with. But the CEQ position is
based on an assumption that there is
something philosophically wrong with
what we're doing and the fact that what
we’re doing is philosophically exclusive:
having central station power automati-
cally means that we cannot have decen-
tralized power. And [ am saying that

gar T

" “We have to

. distinguish between
what we as
individuals might
want to do out of a
broad social
consciousness and
what EPRI as an
institute has as

its mission”

thesis is not only wrong in theory, it is
even wrong in practice.

Now, the question of EPRI’s role is a
peculiar one on this, because we are, in
general, neither structured nor oriented
as a mission to argue on philosophic
terms, to dissuade the philosophers of
their philosophy. That is not really our
mission. Our mission has been to develop
the technical options for the industry
and to solve the technical problems for
making those options feasible. We are
working just as hard to get solar electric-
ity at a low cost as we are to get nuclear
power stations on-line. We do not dis-
tinguish between them in terms of our
mission. Now that the philosophers are
playing games with reality, it puts us in
an odd position.

King: That is my essential question.
How do you deal with these games?

We have to distinguish between
what we, as individuals, might want to

Starr:

do out of a broad social consciousness
and what EPRI, as an institute, has as

its mission.

Malés: We do have some role that
allows us to participate in the debate
on this question, and Chauncey is bring-
ing it out. It is first the technical evalua-
tion, in terms of hardware and cost and
development, and second,
trying to go through the philosophic

economic

distinction between hard and soft, or
centralized and decentralized.

As Chauncey was suggesting, one of
the things we can demonstrate fairly
well in terms of analyzing the technolo-
gies involved is that the centralized tech-
nologies are not necessarily centralized
—but this is only an arbitrary definition.
And the decentralized technologies have
a higher centralization implicit in them.
For example, the centralized production
of solar collectors to get their cost down
is part of the system, so there is an incon-
sistency in definition.

But in the area of the value system, the
social philosophy, there we really do not
have expertise and we really can’t argue.
We can provide arguments as individ-
uals, we can provide the background for
the technical arguments, but there is an
entire level of this thesis of centralization
versus decentralization that concerns
values on which technology can’t speak,
and where we can only speak as indi-
viduals.
Levenson:
tant point. One of the questions at the
beginning was, What is EPRI’s role?
Basically, it is a factual, technical role.
Regarding the question of how one comes
to grips with things that don’t have much

I think that is a very impor-

technical content, let me say that cartoon-
ists can have much more impact on that
than six volumes of technical data. In
fact, in yesterday’s paper there was a
little cartoon that I think has some appli-
cation to solar energy. In it two cats are
talking, and one of them says, “My father
was right. The best things in life are free,”
and the other cat says, “You're absolutely
right. The only trouble is, they are not
available.”
Balzhiser:
briefly. First, our job is to put together
the technical fact base; that is the mis-

Let me speak to the point




sion; that is what we get paid for. As we
have built the Institute essentially from
scratch, it has not left us a hell of a lot of
time to go out and speak in an interpre-
tive sense. Second, we take a great deal
of pride in the independence with which
we can operate. The fact that we do put
together an objective technical fact base,
regardless of what it may ultimately
mean to an investor-owned utility’s busi-
ness position, should give us maximum
credibility. I think as people become
more familiar with the output, as they
become more familiar with the staff, they
will go away convinced that indeed the
organization is working in the public’s
interest and not just in the industry’s
interest.

But there is that question of the time it
takes for us to translate, because when
Chauncey talks about our tendency as
technical people to talk in technical
terms, he is right. It takes a good deal of
effort to translate into terms that are
really meaningful to the general public.

Commercialization

King: I would like to hear a little more
about the whole crisis of commercial-
ization. If we have, as it seems to me, a
problem in getting from here to there in
energy technologically, much of that
revolves around commercialization. We
don’t seem to have any mechanism for
getting large new developments into the
marketplace.

Males: Lew, I think that your statement
is a fair one, except in localizing it to
energy. | think that is true in whatever
field. It is not enough to just build a better
mousetrap; you have got to have some
way of translating that product into a
marketable entity.

Rudman:
strides. Our programs have been set up
to promote transfer from the R&D phase
to the end user. The APS high-intensity
ionizer and the Battery Energy Storage

I think we’re making big

Test Facility, which is located on the
PSE&G grid, are good examples. And
the FCG-1 fuel cell is a perfect example
of how the utility industry, the federal
government, the manufacturer, and EPRI
are all working in a cooperative sense to
get this thing out on the line.

Balzhiser: Let me make a point and try
to speak to the heart of the question. One
of the real problems with commercial-

“One of the real
problems with
commercialization
today is that we
are trying to hit a
moving target?”

ization today, particularly with major
energy systems, whether it is gasification,
fluidized-bed c'ombustion, the breeder,
coal liquids, or whatever, is that we are
talking about enormous investments.
Given this need for capital, the major
problem today is uncertainty. We're
trying to hit a moving target. We're not
sure what government policy is going to
be with regard to oil and gas. We're even
less certain as to what kind of reserves
or resource base we have to work with.
We are also very uncertain as to what
kinds of environmental requirements
are going to be imposed in the future.

Let me give you a good example:
solvent-refined coal has been a very suc-
cessful development. We're now moving
into the final development stages with a
process that could be commercialized
from a technical point of view. The
emerging question is, Can it meet the
kind of standards that EPA is now talk-
ing about? Here we have a moving target:
new criteria for pollutants being added
and levels being tightened. We're trying
to anticipate where it is going politi-
cally and at the same time trying to work
closely with the environmental effects
people.

In moving toward commercialization

we have, I think, played an important
role and are playing an increasingly im-
portant role. But the dollars for develop-
ment, given these large uncertainties,
are awfully hard to come by, even out of
the Exxons or General Electrics. We are
in a position to share development costs
on behalf of an important user, and that
has been a key factor in a number of these
projects going forward.

Christiansen: Are you now talking only
about funds for development or for dem-
onstration projects too?

Balzhiser: Development. When you go
to the demonstration—that first com-
mercial plant—it is awfully expensive.
We don’t foresee having the kind of
budget over the next five-year period
that will allow us to aggregate enough
on behalf of the utility industry to make
that happen without substantial federal
and other private sector participation.

With regard to limited funds, let me

follow with one final point. We have to
discriminate, with as good and as solid
a technical fact basis as possible, among
all the options now being promoted—
some by individual vendors, and often
with the cooperation of a senator or some
influential member of the Washington
community. A lot of them originate from
what I call medicine men. They are out
there promoting an instant solution, and
although they have a very weak technical
base, they make a good political case for
it. There are only so many things you can
do at the demonstration scale. It is a real
problem to keep a lot of second-rate
projects off the agenda until we get the
fact base sufficiently developed for the
more promising ones.
Rudman: One of EPRI’s real problems
is that a mechanism does not exist for
pooling private sector money into the
large demonstration projects, and by
large I'm talking about the $500 million
to $1 billion level.

We are in a couple of major projects
right now: at Exxon we have $40 million,
at Powerton we have $30 million. But
that is about the limit of what we can put
into any one project.

King: Why is that the limit?
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Dougherty: Because of the size of our
total funding.

King: To what extent does EPRI worry
about money? If the capital markets are
not going to be able to sustain these big
systems, there is not much point in work-
ing toward them.

Starr:
worry about it jointly with the rest of the
utility industry. Our function is to ana-

We do worry about it, and we

lyze what it is going to take in order to
get from whatever development pro-
grams we have to the end use. That end
use may involve hundreds of millions of
dollars of capital investment by some-
body, even to get the first option devel-
oped, and we do not have that kind of
cold cash at EPRI.

We have taken the position with our
Board of Directors that when things go
beyond the development stages, the
utility industry must develop special
mechanisms for either individually or
jointly pooling funds to take the next
big step. We now have various projects
that have done that—they involve utility
contributions, manufacturing contribu-
tions, and government contributions to
raise the total amount of funds.

Males:
we are very interested, because the utili-

Specifically in the capital area

ties are very interested. They are the most
capital-intensive industry, and one of the
constraints on growth, one of the con-
straints on technological change, might
be their inability to attract sufficient cap-
ital resources during a transition period
in nuclear technology or in the imple-
mentation of a new kind of technology.
There are mechanisms that are avail-
able for attracting more capital from the
other uses society might have for funds,
for having higher savings rates. As you
probably recognize, our society is one of
those that has the lowest savings rate in
the world. We can change that, but it does
mean postponing current consumption.
Our job here is to try to identify the
shortages that might take place, or the
dislocations, or the short-term aber-
rations in a normal supply pattern of
those resources having to do with full
deliverability in the long run. Imple-
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menting a higher rate of return for all
electric utilities is a possible means of
forming sufficient capital for the industry,
but it is not our job to advocate. We can
merely point out the option.

Balzhiser: We recognize potential capi-

tal limitations as an important constraint. .

When we look at advanced systems,
particularly in the fusion and the solar
areas—the inexhaustible areas that some
people feel we will get to in twenty-five,
fifty, or a hundred years—we must look
at the capital requirements. Part of the
input to the federal program focuses on
that criterion. And it is a very important
point, because there are lots of ways one
can configure, lots of options in solar
or fusion, some of which are far more
capital-intensive than others. So we look
at that and take that into consideration
in our own ‘planning prioritization.

The Breeder

King: To what extent does EPRI’s work
follow the directions taken by the federal
government? And how does that apply,
say, to the breeder? EPRI has been a very
aggressive proponent of the LMFBR,
and the national policy is to not proceed

“The excess
plutonium the
breeder makes is
less than that
produced by any of
the existing
nuclear systems”

with the LMFBR.

Levenson: We follow only those things
we perceive to be correct, and that is
much broader than nuclear. It is not at
all my perception that it is the govern-
ment’s policy not to proceed with the
breeder. There is a question, however,

whether they want to proceed with Clinch
River as a way into the breeder program,
but President Carter has not removed
$300-$500 million per year from the
budget. He is advocating it be there. So
I think there is a lot of confusion over the
administration’s action on Clinch River.
King: But there is a certain amount of
gamesmanship there, because the fact
of the matter is that Clinch River is not
being suspended because it is not cost-
effective. It is being suspended because
President Carter perceives that it will
contribute to proliferation. In order to
justify this, Schlesinger has found it was
not cost-effective. The national policy is
one of extreme hesitance about plu-
tonium.
Levenson: Well, the money in the bud-
get that I am referring to, several hundred
million dollars, is basically to continue
to develop a breeder option. You have to
recognize that while there is a lot of
conversation about commercialization,
the breeder option is at best decades
away. Our program is aimed at trying
to define what the option should be if it
turns out that the super-optimists about
uranium reserves are incorrect and the
country decides that it does, after all,
need the breeder. If that decision should
be made tomorrow, there is nothing we
can do to implement it. We don’t have the
breeder option yet, and our programs in
the breeder area have nothing to do with
deployment or commercialization.

Starr:
meet its energy needs in the next twenty-

There is no way this nation can

five years without expanding nuclear,
and there is no way to expand nuclear
without having the fast breeder come
through. So I think all the President can
do is delay. I don’t think he can prevent
the eventual denouement of the breeder.
And every study we make indicates that
the time required to develop that option
is so lengthy that we are already way
behind and are playing catch-up.

Levenson: [ just want to add that one of
the glossed-over misconceptions is that
the breeder is capable of making more
plutonium than it uses, which is tech-
nically correct. But the second half of




that usually is left out: that the excess
plutonium the breeder makes is less
thanthat produced by any of the existing
types of nuclear systems. Both the heavy
water reactor and the light water reactor
make more excess plutonium than the
breeder, because they don’t burn any
of it.
Starr:
in a breeder system, it is a fraction of

If you look at the stuff out of pile

what it is out of pile in the light water
reactor.

Conservation

King: What is EPRI doing in conserva-
tion? Conservation seems to be an amor-
phous subject.
Starr: Let me talk about the general
philosophy. There are three aspects to
conservation. One is to use technological
improvement to give us more electricity—
more usable energy for less input of
primary fuels—and that means raising
the conversion efficiency of power sta-
tions and all the other things that go
into fuel conversion efficiency.

The second aspect is to employ tech-
nology better at the user end, to take

electricity, or whatever energy form the _

“Conserving scarce
resources, such as
oil and gas, by
substituting more
plentiful ones,
such as coal and
uranium, is rarely
discussed”

user gets, and convert that into what he
needs—like heating a home—more ef-
fectively. It is an applied technical step
when the manufacturer uses the rejected
heat from a boiler or some other kind of
chemical process, and that is a major
field of our work.

The third aspect of conservation is to
decrease what the consumer is asking
for. This we have nothing to do with,
but it is what many people mean when
they talk about conservation—reducing
the materialistic demands of your life-
style and thereby reducing the total de-
mand for goods and services that energy
is required for. We don’t get into that
one at all, other than to recognize it
analytically, to determine how conserva-
tion is going to affect the energy system.
Rudman: There is another aspect of
conservation—conserving
sources, such as oil and gas, by substitut-
ing more plentiful ones, such as coal and
uranium. This aspect is rarely discussed.
Starr: That is what I call political and
global conservation in a resource sense.
Balzhiser: The real objective is to meet
a certain end-use function by using less —
or less scarce—primary resources.
King:
projects are directed towards the supply
of electricity. Where does your solar
work fit in? Is it part of conservation, or
is solar part of something else?
Balzhiser: Half of our solar program is
devoted to actual energy applications,

scarce re-

It seems to me that most of your

either residential, commercial, or in-
dustrial. And a good bit of that has been
aimed at understanding how the use of
solar in various configurations and for
various applications relates back to ca-
pacity requirements that will affect the
utility industry. About half of our pro-
gram is oriented to the kind of applica-
tions we see coming the earliest, namely,
solar heating, and so on. And the balance
of our program is looking toward genera-
tion options and solar central power
stations. It is not a substitute for coal or
nuclear. If solar makes it, for power gen-
eration in this century, it is going to be
in the Southwest.

Starr: We don’t have a responsibility
to promote solar heating. We do have a
responsibility to thoroughly analyze
what the development of solar heating
and cooling would mean to the electric
utility systems and their customers in
the United States and to the total energy
picture.

Levenson: [ think there is a point here
about EPRI as a whole: There is a better
overview of systems interactions and
systems problems here than almost any-
where else, because one of the five of us
is responsible for some piece of it, and
the overlap just forces you to recognize
that yes, you can save some gas over
here, but somebody has got to build a
new electric generating plant as a result.

High-Voltage Effects

Christiansen: Let’s turn to the topic of
high-voltage effects.

Maleés: That's in my bailiwick.
Dougherty: We share that responsibility
in Electrical Systems. We worry about
the size of the fields the systems are going
to produce, and René determines for
us what effects those fields will have on
flora, fauna, and biota.

Males: A normal field under a 765-
kilovolt line is about 10 to 12 kilovolts
per meter. The problem is to determine
if there are effects. Concern about effects
dates back about six years when some
substation workers were reported to
experience such symptoms as nausea,
sleepiness, and lack of sex drive. You can
recognize that such symptoms would be
exceedingly difficult to discern in test
animals.

However, there have beensome effects
noted under certain kinds of experi-
ments. The question is, are these effects
real or are they the results of the form
of the experiment? We have been de-
signing a program to address this and are
trying to replicate some of the existing
experiments under carefully controlled
conditions.

Dougherty: There have been proposals
for limiting the field level to values that
are not compatible with the use of elec-
tricity at all. There was a recent sugges-
tion that the maximum permissible field
strength at the edge of a right-of-way
should be 04 kilovolts per meter. You've
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got three times that much field strength
on the surface of your skin when you
sleep under an electric blanket.

Malés: There is little understanding
of the question of trade-offs in our
society, and there are no mechanisms for
arriving at rational trade-offs. There is
no way in which we can live in a society
where there are zero effects. We've got
to communicate this idea of getting some
benefits for very little risk. Are we willing
to accept that? How do we measure it?
How do we come to some conclusion?

Major Concerns

Christiansen: What are some of your
major long-range concerns?

Starr: [ am deeply concerned about the
gross mismanagement of our national
resources—technology, industry, infra-
structure —everything that we call our
national wealth and resources. The gross
mismanagement of these resources in
the energy field, arising from simple-
minded interventions by well-meaning
government and minority groups, espe-
cially disturbs me.

The measure [ use is a comparative
one. Take countries such as France and
Japan—you find management centralized
with very little public explanation re-
quired as to how the nation is optimizing
its use of resources. What you see there
are well thought-out programs, techni-
cally moving very rapidly. All the options
are being developed, both hard and soft.
You see professional differences of
opinion, but the objective is not in dis-
pute. And even in the large systems that
compare in complexity and size with
those in the United States, progress in
meeting all the issues can be made at a
pace much greater than ours.

Males: To build on that, I'm concerned
over the inability to take action on the
one hand, and the tremendous leverage
that the charlatan and the medicine man
have had —the quick and easy fix, which
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is neither quick nor easy—that has been
sold. Someone like Amory Lovins can get
45 minutes of the president’s time and
make him believe.

King: Thatis what I referred to earlier as
a negative dynamic of society. We have
changed the nature of American society,
so instead of the old dynamics of action
and of progress and the values that were
once associated with that ethic, we now
have more ways to disrupt than we do to
construct. There is an increasing number
of levers of power in the society that are
negative. We must stop this trend be-
cause in the end the negative sector is
going to be larger than the positive sector,
and the whole society is going to unravel.
Rudman:
Europeans, they look at the United States
with a combination of amusement and

When you talk privately with

bewilderment and fear: amusement and
bewilderment because they see a nation
that is incredibly rich in technology and
capital but is just dead in the water; and
fear, because they know that unless we
start using our resources of coal and ura-
nium we're going to be competing di-
rectly with them for a dwindling supply
of oil.

King: Absolutely. That is a lot to be
scared about.

Starr:  The common bond that kept this
country moving, certainly until the last

“I am deeply
concerned about
the gross
mismanagement
of our national
resources.”

several decades, was a conviction on
everybody’s part that increasing the
material welfare of the population was
intrinsically a good direction. The under-
privileged, the blacks, and all the minori-
ties agreed that as the total output of the
country went up—goods and services—
even if their share was small, it would

still be an increase for them, too. This
has now been attacked as materialistic
by people who have enshrined what
really amounts to a Buddhist philosophy
that it is glorious to be poor and simple
and that, in fact, the goals of the nation
have been so materialistic that the spiri-
tual values, the psychic values, have
been overlooked.

This attitude has not been sold to the
public but to a group in society who are
sufficiently affluent and who have always
participated in the political process. And
so what we have is a highly organized
minority of the population that, having
made it, now says the country does not
have to work any more to improve its
material status.

Levenson: “Poor is beautiful” does not
have many advocates among the poor.
Starr: No. But the point is: what has
happened is that the taproot on which the
whole society was built has been partially
destroyed.

Males:
different line. I thought Lew’s negative

Let me just add one thing in a

levers point was very instructive. I would
like to suggest that the same thing is true
for the press and for the public communi-
cations area. It is much easier to write a
negative story and get something: out of
it than to write a positive story. It is one
area we worry about. It is one of the prin-
cipal problems we have in getting our
story across.

King: This is an old one. People are
always unhappy with the press. It is a
highly imperfect institution, and it is
imperfect because it is both a reflector
of its own ills and a reflector of its em-
ployees and its times, and it is based on
certain prevailing assumptions. Those
assumptions today include a suspicion
of technology, a suspicion of large insti-
tutions, and they are reflected in the
press. What you are actually aiming at
is not the press; you are trying to kill the
messenger. The messenger is telling you
what the people think. The message is
going to irritate you because there are
specific examples where it is going to
be distorted. But it is, in fact—albeit
inexact—a mirror of society.




ELECTRIC POWER RESEARCH INSTITUTE NONPROFIT ORGANIZATION
Post Office Box 10412, Palo Alto, California 94303 U.S. POSTAGE
PAID

PERMIT NUMBER 7577
SAN FRANCISCO, CALIFORNIA

EI RI ADDRESS CORRECTION REQUESTED

B8 AHYHEIS/AHYINYD




	20151109091224912
	20151109091554936
	20151109091655857

