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17 February 1964

CENERAL STOUGHTON: As you've noted from the biography of our
speaker this morning, Mr. Edwin Vennard has had a most impressive record
of service in the public utilities field, Therefore, it is obvious why
he occupies the position that he does today as the Managing Director of
the Edison Electric Institute. I'm sure his remarks to us this morning
will be most helpful as he discusses '"The Role of Electric Power in Na-
tional Security.'

It's a pleasure to welcome Mr., Vennard back to the Industrial
College and to present him to the Class of '64, Mr, Vennard,

MR, VENNARD: Thank you, gentlemen,

Your interest in electric energy, of course, is understandable,
To keep the nation safe and secure you want to be assured that there is
enough energy available to run the machines to make the things you want
made to keep it secure, The use of energy is very likely the best index
of the productive capacity of a people, All modern societies are run by
machinery, In our country, as you know, 98% of all of our work is done by
machine, and every worker has working for him the equivalent of some 400
helpers, That is a primary reason why America has the highest living stand-
ard and why the productive capacity is the highest of any nation on earth.

The next competing nation in productive capacity, of course, is
Russia. And Russia also uses machinery to make the things they need. There-

fore, you are concerned that the machine power of America will stay ahead



of Russian machine power., Therefore, you are interested in how the
Russian use of energy compares with our use of energy, We have been
there three times, to appraise the Russian power system - by we, the
power company experts, In exchange, the Russians have been here, The
Russians are just as much concerned about ocur productive capacity as
we are about theirs, believe me, 1In fact, they're a great deal more
anxious to get here to see how we do things, than we are to get there,
Fortunately,we go first, And the understanding is that what they show
us we;11 show them; if they hold back, we hold back, They understand
that and they are therefore anxious to show us everything they have,
They do that and there is.no holding back,

We have been able to appraise the Russian productive capacity for
the next 10 to 20 years. We know how fast they are growing; what they
are building and what their potential is,.

In this lecture I should like to, No. 1, describe for you the energy
production of our country; how it was built; where it is; how efficient
is it; how well prepared are we to supply energy? - because these things
you need - what are the planners for the future in developing energy
for our country? And then, lastly, how do we compare with the world,
and especially how do we compare with Russia? I want to illustrate this
with a number of slides, and if you will, I'll have the first one.

This chart shows the growth in use of electric energy in our coun-
try from 1930 through 1962, The yellow bars indicate the energy growth
in kilowatts of capacity, The blue bars with the red bar at the bottom
indicate the capacity to supply that load or demand. The blue portion
of the bar is the capacity that has been financed in the free market and
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the red portion is the amount financed by government, The free market
financing is about 807 and government about 207%.

The two interesting features there are these; that the energy growth
is doubling every ten years. That is, the energy used is doubling erery
ten years. That's about twice the rate of growth of the whole national
economy as measured by the gross national product. The second point of
interest is that the capacity has always been ghead of the demand during
periods of war and peace. Notice there during the period of World War
IT there was always sufficient capacity to meet all of the demands, both
civilian and war needs during World War II,

Some years back - five, six or seven years ago - as you know, the
Congress urged all manufacturing concerns, and gave certain credits for
doing it, to build capacity beyond their normal needs so as to be pre-
pared in case we happened to get into a war. That is one reason we have
today 25% reserve capacity when actually you don't need but maybe 15%
reserve, The next slide, please,

I thought you might like to see how the systems were built by evo-
lution, because that will give you some hint as to how it's going for
the next 10 to 20 years. Power'plants were first built in the towns,
each town having a separate plant, and therefore small ones, Beginning
in about 1908 it was found that you could transmit power over fair dis-
tances thus enabling one power plant to serve more than one town. By
1918 there developed a certain pattern, And by 1928 you see guite a few
transmission lines having been built, In 1950 there were power lines
covering I'd say most of the country, That's just after World War II,

as you know,.



You might recall that during World War II there were pools of
power supplying the war needs of the country. Dud ng that period most
~ of the generators were used by the Navy to build ships. We could not
buy generators or turbines during the war and therefore we had to do
more pooling of our facilities by transmission lines to supply the war
needs, There was a shortage of power in the Southeastern Area during
World War II, but all the war plants were served with power coming from
as far North as WNew York, as far West as Chicago, and in the Southwest,
as far as Abilene, Texas, moving into the Southeastern Region,

And so, we had pretty well developed inter-connected pooling sys-
tems during World War II, some 20 years ago, Well, that pooling concept
has grown since then. That's the way the map looked in 1960 (slide por-
trays map). During that evolutionary period you notice that the steam
turbines that make the power have increased in size markedly, 1In 1920
there were 45,000 kilowatts; in 1928 90,000; in the '58-'60 period,
500,000 kilowatt units; and as you know, recently the Consolidated Edi-
son Company in New York has bought a single unit of 1 million kilowatts
of capacity.

. Now, that's of interest because the larger the unitf generally speak-
ing, the higher the efficiency of production, and therefore the lower
the cost, But you can put in these big units only if you can inter-con-
nect your systems one with the other. For example, Con Edison could not
put a million kilowatts of capacity in and be safe, without having big
inter-connections with their neighbors, Because, when that unit fails
or is shut down for maintenance they must draw power from their neigh-

bors.



Also, we have found that efficiency goes up in a steam turbine
with steam pressure and. temperature, Temperature has risen from 650
degrees in 1916 to now 1,200 degrees - which is common - and pressures
have increased from 350 pounds per square inch to 5,000, Those three
factors are the primary ones bringing about the improvement in effi-
ciency and the holding down of costs. As a result of the improvement
in efficiency we have found that the energy used per kilowatt hour has
gone down, The energy referred to here is the raw energy in coal. Now,
these generators use coal, gas or oil, the predominance being coal,

The next in order is gas, and the next in order is oil. And all of the
plants in the country have been reduced to the coal equivalent,

Where back in 1890 it took somewhere around eight pounds of coal
to make one kilowatt hour, the new turbines now being instdled take
about 2/3 of one pound of coal per kilowatt hour.

This chart more than any other has a bearing on the efficiency of
production; that is, the holding down of the cost of making electricity.
The top line shows what is referred to as the Handy-Whitman Index. That
is simply the cost index in making power facilities., It reflects the
cost of materials?‘supplies and labor. Notice that that has about
doubled since 1949, The bottom line shows the price per kilowatt of
capacity that power companies have paid for steam turbines - and gener-
ators, Note that in 1961 the price per kilowatt that we paid for a ma-
chine was about the same as it was some 20 years ago.

Now, those two factors, the holding down of the investment cost
per kilowatt - in spite of inflation - and the improved efficiency in
production, have enabled the lowering of the cost of electriecity to the
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public, and to industry to make the machines, the guns, and the other
things that you want them to make, This chart illustrates the consumer
price index from 1913 through 1962, Notice the sharp rise during the
'20s3; the drop during the big depression of the '30s; and the gradual
rise since then. So that, tﬁe cost of living is now 3007 what it was
in 1913, or three times as high, But the cost of 100 kilowatt hours

of electricity in the home is about 707 of what it was in 1913, But be-
cause of increased use - and as you know, the price goes down with use
- the average householder today pays only 307 of what he paid in 1913,
It's the only commodity that I know of that has that kind of price re-
cord,

Well, that isn't all due to the great brilliance of management of
utilities, although I have to confess that there has been some of that
also, But, you see, there has been the opportunity, the built-in econ-
omy of operation; you can inter-connect your systems and go to bigger
and bigger uses at higher and higher pressures. Now, fortunately manage-
ment saw that and the regulatory bodies of government saw that, and
they said, in effect, "Let's adopt the sole supplier principle; we won't
duplicate these systems., We'll substitute government regulation for
competition among companies." And so, we ha?e regulation today. The
regulators see to it that the investor makes a fair return, but no more
than a fair return, and the public pays a fair price. The system has
worked pretty well,

Here now is the way the transmission line system of the whole coun-
try looks, You see the lines there covering the whole country. It's a
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simplified map of the main transmission lines. So, every corner of
America is now covered with electricity, People have it anywhere they
want it, in the quantities they want. And that's the purpose of get-
ting energy out theré; all they want and where they want it, economi-
cally,

Today there are six major inter-connected systems or pools of power.
That chart illustrates those six pools., The one in red there, of course,
is the largest of the six pools, extending from the Rocky Mountains to
the Atlantic; Canada to the Gulf of Mexico., 97% of all the energy in
the country comes from one of those six pools. The balance of the 3%
comes from some isolated municipal plant, cooperative, or the like, But
most of the municipal plants and co-ops tie into this major inter-con-
nected system, This pool here is a large one, It has a capacity roughly
1 2/3 times the whole Common Market of Europe. It is three times the
capacity of all of England., It is 1 2/3 times the capacity of Russia -
in the one pool there,

I showed this chart in Russia when I was there last and they were
agounded that we had reached the iniér-connected system that they have
plans for reachiﬁg in 1980,

They're a strange people, They like to brag you know; it's part
of their - well, Americans like to brag too, They're very much like us
in many respects., 1 was glad my wife was along anyhow, because in Rus-
sia the women do most of the hard work; they pave the streets; they drive
the streetcars; they build the buildings; axd the men do most of the of-

fice work,
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My wife is a good Catholic, by the way, and she tried to convert
these Russian guides there, You know they brag about the fact that they
are 987 aetheist. I have my doubts. T happen to be an Episcopalian.
You know, you Episcopalians down there, in case you don't know it, the
Methodist right next to you thinks you are a Republican Catholic. 1 know
I found that out, It may be so, I don't know,

Shortly after 1 got married I went to the church of my wife and it
was my first time in a Catholic church, Now, don't get me wrong, you
Catholics out there, I think you're doing the finest work there is in
the world to beat this communism, But I couldn't help but be amused at
- well, they have an entrance fee when you go to church; you pay before
you go in, But T said to myself, "Now, Vennard, what's so strange about
that? After all, they want to keep tle chancel holy, keep the money af-
fairs out, and so you pay before you go into the church." I thought that
was a pretty good idea and so I paid to get in.

But, before long the plate came around., Well, "all right," 1 said,
"Wennard, they need some extra money,“and so I put some money in the
plate. Then, before long came a second collection. This was unique,

I put money in the second time and then bells began to ring and things
became very quiet. Then the plate came around a third time and I began
to leave, My wife said, “Honey, are you going home?" I gaid, *No, I'm
going to get a check cashed; I'm going to see this thing through." She
did not convert those Russians, I'll tell you that.

I recall having said to one of those girls there, “Are you married?"
"No." "You have no children, then?" "Nope." I said, "Wait until you
have a child; you'll have something to parade to."
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By 1966 the plans are that the whole country can run in synchron-
ism as we're running in synchronism here., Now, those who are not engi-
neers might not know what running in synchronism means., 1In this inter-
connected system here there may be hundreds of power plants. They're
all rotating with their generators at maybe 3,600 revolutions a minute
or 1,800, with some multiple of 60, As you know, we have 60 cycles per
seconid, and therefore energy pulsates 60 times per second. Well, these
machines are all pulsating in unison, 60 times per second., They're all
together; not out of step, you see; all of them the same, So that, if
a failure occurs in Minneapolis, we'll say, the people there don't know
it. Because, energy flows at 186,000 miles a second, And some plant
around here (pointing to chart) might pick it up. It's all connected.
They may even get some from down here by displacement, And we expect
in a few more years, I'll say, to have it all connected in syncrhon-
ism,

Now, here's how the system is expanding, and here's how the evolu-
tion now goes on to the future in stepping up to still higher voltages,
In the Southwest, the companies in Arkansas, Oklahoma, Louisiana and
Migsissippi, are connecting up with TVA - if I may mention the name,
After they're built, you know, you may as well connect with them; they
have a good physical plant and it's all giving energy to the people,
I'm giving it a good word so I'll just pass over that one fast,

You see, TVA in Tennessee has a big load in the wintertime because
their peak, you see, is in the winter, for house-heating. About half
the homes are heated electrically at 4 mils a kilowatt hour - at your
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expense and mine, The peak there is in the wintertime. Now, over here

the peak is in the summertime with the air-conditioning, because we can't
make power for 4 mils per kilowatt hour., There are 1% million kilowatts of
gﬁggg?itxnd so; TVA engineers - who are good engineers, by the way, and
good fellows - as good as we are; and that's saying a lot - they found

they could save by connecting those two and I'll shw you what that looks
like.

The yellow line shows the peak lead at TVA from '6l to '70., Notice
the peaking there in the wintertime., The black line shows the peak of
the investor-owned companies neighboring TVA, See how they fit together,
to give 15 million kilowatts of diversity, that can be saved for the
benefit of the people of both systems, In Texas they're building a 345
KV network from Houston to Dallas to Fort Worth, A big mine-mouth plant
is being built in West Virginia - the coal mines there - and power is
being shipped through planj it will be through there in a year or so -
500,000 volts to the Washington-Richmond area,

There is another mine-mouth plant being built in Western Pennsyl-
vania with 500,000-volt lines being built now into Philadelphia and New
York, In Connecticut they're building a network of 345,000-volt lines.
There a system is being superimposed upon an existing system in the
North Central part of the country at 345-KV, The California companies
are about to build a 500-KV line extending from the Northwest, to get
Benneville power down to the Southwest,

In New York City Con Edison is giving consideration to getting
power from Newfoundland - up in Goose Bay there in Labrador - about a
thousand miles down to New York., They speak in terms of 700 KV possibly,
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And they're studying DC as a possibility of getting it down there.

The black lines show the major transmission lines as of now, and the
red lines are the new lines being built between now and 1970. So, com-
bining those two, this i; the way the map will lock in about 1970,
Parenthetically, plans are pretty well made through 1980. Our people
must plan 10 or 15 years in advance, Now, they adjust these plans from
time to time, and they have to because economic conditions keep chang-
ing.

For example, atomic power is coming in more rapidly than we had
thought possible. You see, power people were able to deal with atomic
energy in 1954 for the first time when the Atomic Energy Act was passed.
Up to that time the government had all the use of atomic knowledge and
research, Well, since 1954, all over the country manufacturers and
utilities have been dealing with atomic power plants. We now have 23
power plants built, or building, for some 2 or 3 million kilowatts of
capacity., The program is the most exhaustive on earth, with the greatest
number of types of reactors. But we have found two types that have pro-
gressed more rapidly than we had thought possible,

We have predicted that by 1970 we'll be able to make energy from
atomic fuels as cheaply as we can from coal and oil, We have some now
in New England that are running as cheap as you can build from coal or
oil. 1In fact, the ome just annoﬁnced ~ "Yankee No. 2" - in New England;
it's a big plant, 500,000 kilowatts; but the companies there made that
decision because it is cheaper,

Now, recently in New Jersey a plant was announced down there., I
can't give the figures yet, but they are the lowest thus far. And when
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you see those figures in a couple of weeks you'll find that the atomic
power plant being built in New Jersey will be about as economical as

you can build anywhere - in New York, New England, the Middle-Western
states, or California; not as cheap as the Southwest or Southeast, or
the Pennsylvania or West Virginia coal mines., That is hitting something
that we look for in about 1975 or '80.

Now, one reason for that is that we find the competition among
manufacturers to get that business is great, Westingho;se has been get-
ting most of the atomic power plant and GE didn't like that at all, And
so, there is great competition there to get that New Jasey plant., So,
you fiﬁd both of them striving to make them better and cheaper. Well,
both of them are pretty close together on price and both of them well
below some coal plants,

Now, some of my coal friends are getting uneasy. They say it might
interfere with Fhe sale of coal. That's a long ways off, fellows. By
1980 coal will still be the predominant fuel., Just keep in mind that
this energy thing is growing so fast - doubling every ten years. The
lowest we have on paper now for the next ten years, they're building a
plant equal to everything they've built before, And after that they'll
do it over again in another ten years.,

Well, now, here are the plans for the future. First of all, we
can't see any let-up at the moment in this long-term trend. It may be
by 1990 or 2,000 that this thing might level off a bit. But that's so
far in the future, you see., You can't figure quite that far ahead. But
by 1980 we think it will still be doubling every ten years.
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Now, how accurate are these forecasts? Well, pretty accurate.
For example, we made a very exhaustive study in 1959; in fact, the most
exhaustive ever made of the energy requirements of our country. We
asked each of the 200 companies that are in the Edison Electric Insti-
tute - that is, they belong to the association; and 977 of all the in-
vestor-owned companies belong éo the association; it is simply almeans
of meeting, one with the other, to exchange ideas; there's no control
by the Institute; it's composed of 2,000 men on 300 committees, who meet
and discuss their common problems. They plan and work together, but
still maintain the local initiative, you see, local design, which is
the key to America, It's not a central plan,

I came back from my last trip to Russia, through Poland. And in
Poland, as in Russia, we were asked to give lectures on how we do it
- as they give lectures to us on how they do it - and I was giving this
kind of lecture in Poland. I was describing'our system and a fellow
said, "Tell me this; why is your system so much more efficient than
ours and Russia's system? Well, I began quoting these figures on our
B.T.U. per kilowatt hour; our investment cost per kilowatt; etc, He
said, "No, you misunderstand me; I know that; I know it's lower and
more efficient, but I want to know why.” He said, "I want to know why
it is.™ '"Well,* I said, "“fellow, you just asked me a question. You're
getting down to the basic root of the thing we're all talking about
around this world, as to which of these two systems is more efficient."

I said, "I don't have an official answer because we don't have an
official position such as the communists have.”" This was all friendly;
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we weren't angry at all, And I said, “Here's my own viewpoint as to
why." I said, "I think it's more efficient because we don't have any
central plan. Somebody down there in Arizona might think of some new
way to transmit this power from here to here. I might think he's wrong.
But he thinks he's righ%. But he isn't tbld 'no' by anybody; he does
it. And he may be wrong; if he is, we'll all learn., But he might be
right and we'll all learn something new., We have 10,000 engineers
thinking for themselves out there,

"You people have a central plan. You might be right and you might
be wrong., But when you're wrong, boy, you've made a dilly,"

And, you see, they've made a dilly, I came back here and testified
before the Joint Economic Committee of the House and Senate, after 1959,
I said, "Russia is putting too much of its gross national product on
war production.,” 1 estimated then about 227 of GNP on war production,
How high can they go? I don't know, In World War II you hit 35% of the
GNP on war production, But you've got to eat; you've got to travel; and
you've got to have clothes, Back then we had 187 of our workers on the
farm to feed us. By the way, there are 87 now to feed us and food is
running out of our ears.

Russia then had - in '59, an@ they still have them - 50% of its
workers on the farm to feed them, They weren't putting sufficient re-
sources - materials, supplies, brain-power - on building farm machinery.
And I said back there then - which came true last year - that they were
going to suffer the consequences., And they have; they ran short of féod.
Instead of burying us, if they starve, who buries who then?
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I must tell you one Russian story that came to me as a true story.
It may or may not be, but it's harmless and a pretty true story anyway.
Mikoyan was here, you know, for the funeral, and he wanted to loock the
country over, He wanted to go to Detroit to see the production plants
of General Motors., Well, they had a hard time getting someone to be his
host, Walter Sessler who runs the power company in Detroit is quite a
fellow, He has put quite a lot of time in going to India, Japan and Rus-
sia, for the government, and he generally heads up our missions to Rus-
sia, So, they called from the State Department to see whether Sessler
would entertain Mikoyan. He's next in line to Khrushchev, as you know,
and he, Sessler, said he would,

Well, Mikoyan wanted to go through a plant of General Motors and
Sessler was showing him through, Mikoyan said, *May I speak to this
worker?" 1t was agreed and he spoke to one of the fellows. He said,
"What's your name?" The fellow told him, He said, "What are you doing?"
And the fellow told him., ‘''How much are you makiné?" The fellow told
him that., "How do you progress?" He told him that, "How do you like
your boss?" "I like him fine,” *"Well, how do you mean 'you like him
fine'?" "Well, he's a nice fellow; that's all; he's a nice guy.,”

\"Give me an example, What do you mean he's a nice guy? Illustrate
that.” "Well,” he said, "I'll tell you. T live out near where he lives
and I can be standing on a corner waiting to go home, waiting for the
bus, and he'll pass by in his Cadillac. and he might ask me to get in
a?d drive me home.'" "Well, go on." 'Well, he might even ask me to stop

and have a drink with him. He's a nice fellow. He may even ask me to
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dinner, As a matter of fact, he might ask me to spend the night with
him., Has that ever happened to you?" "No, it didn't, but it did to my
sister." 1t may or may not be true; I don't know,

This is the forecast of the kilowatts that we expect to have in
1970, the capability and peak load. Notice it's about doubling between
'60 and '70, and doubling again by 1980, And plans have been made to
supply that, It takes lots of capital to do this, 1In 1940 the investor-
owned segmént of the industry - that is, the 807 supplied by free market
financing, had $13 billion;in 1950 $19 billion; in '61 $48 billion; about
doubling every ten years; in 1970 $88 billion: in 1980 35168 billion.
Parenthetically that capital represents 127 of all capital of all indus-
try in Amgica, It's the highest of all industry - railroads, telephone,
communications, automobiles, steel - 12%. About 10% of all personal
savings of people in America have their savings here either through life
insurance policies indirectly, or directly aé 4 million stockholders.

There is nothing to indicate that it all can't be financed in the
market, There has been no difficulty thus far in raising the capital to
finance it. The new capital is now running around $3% billion per year,
which is about 10% - by the way - of all new construction now going into
business enterprise to create jobs, to create work, to build the economy.
We think that will continue into the futufe. We see no end to that,
Because, you see, beside the natural desire of people to utilize the
most convenient form of energy there is, the power people have been sales-
minded and therefore they keep promoting this kind of energy; they keep
selling it., And it's that sales effort, I think, that keeps this thing
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doubling also.

Now, the more the people use, the cheaper you can make it, and
therefore that works well in keeping the price down. The big drive
on now is for house-heating because most of our peaks are now running
in the summertime for air-conditioning and we want to balance that out
with house-heating, It might get to the point ten years from now when
that will be the peak and we'll push more air-conditioning to keep that
balanced out, you'see. But there's a drive on now to get the total
electric home,

We're doing research on quite a few new things to come, We're
about to start a major research project to try to get the battery to
belmore efficient., There's a tremendous amount of energy being used
to drive automobiles, A tremendous amount of energy is being used
there, Now, we have the elecFrical automobile with the ordinary bat-
tery, We bought 100 of these cars a few years back, But the battery
just didn't have the stamina; the pickup power; the lasting power. And
the idea is, you can make a battery as we have in these cars here, and
to be able to plug them in at night to be charged during the off-peak
hours at a very low‘price. And they'll run all day.

The calculations show that this is the cheapest way to drive the
car. But the battery would play out; it wouldn't do. And so, we have
had a committee of people for the past year, going to every manufac-
turer who does anything with batteries, and we-have found one who has
made some strides on a new battery, It's a different concept; not the
old lead battery, but a new one - a new concept. They think that with
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the proper financing in a couple of years they can develop this thing
so that we'll get enough energy per pound of battery to make an auto-
mobile that you can use in the daytime and plug this thing in at night.
It will stop some of the fumes going into the cities and make it much
more convenient,

The prospective load there is equal to all the house-heating there
is in the country. And so, we're looking forward to that also.

Notice the way the transmission line voltage has risen over the
vears., And the number of miles of lines have gone up over the years,
That is one of the other reasons why we expect the price to keep going
down, Our calculations show that for the next 10 or 20 years we can
see that despite a gradual inflation which I'll predict, and perhaps
you will also, of some 2 to 2% percent per year, continuous, we think
the price of power will keep on going down; our forecasts indicate that,
Because, we can so far see no end to this going to bigger and bigger
units and more and more pooling.

Now I want to make a few comparisons as to the world, because your
concern is, *What about these Russians? How gbod are they? How big
are they? What's their capacity? Are they going to cross us?” Well,
we've examined that and I'1l1l give you a brief summary of our examina-
tion. We have been able to bring this up to date from time to time,
Heré's the way it is now,

We have here in this country more power capacity, more electric
energy being used, and capacity, than the next five countries in the
world combined; the second being Russia, the United Kingdom, West Ger-
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many, Japan and Canada. And, we have three times that of Russia. The
gap, by the way, is widening; it is not crossing as so many people have
predicted, It has been widening for the past five years. You have in
this country 314/3? ggag% transmission lines as compared to Russia with
three times the area and 71,000 transmission lines, Their plans call for
pooling the systems in Siberia with the systems in European Russia by
1980, the way ours are pooled now, We went out to Bradsk, Bradsk is
here in the middle of Siberia, getting i#s water from Lake Bakal, here,.
This is a fresh-water lake, by the way, and has more water in it than

all of our Great Lakes combined.

This feeds water into Angara to a hydroelectric project now under
construction here at Bradsk - 4% million kilowatts, Bonneville is now
the biggest in the world, at 2% million kilowatts, but this one will be
4% million kilowatts, It's a beautiful job. T said to the Chief Engi-
neer when I was there a few months ago, "Why are you doing it? If you
fly over Labrador you'll see the same kind of country that you see in
Siberia - big,open spaces - and here they're building the biggest power
plant in the world."

"Well," he said, 'we expect to move industry into Siberia. We'll
put a limit on the population of Moscow - and that's 3% million - and
when we get above that we'll just move people into Siberia.™ 1T said,
"Well, suppose they don't want to come out here? It's cold and there
are knats here.™ "Oh, they'll come out; they'll move out here," Well,
they can do that; it's easy to move them,

I noticed a few weeks ago that Khrushchev now has stopped construc-

tion on Bradsk and he is now putting more of his energy, manpower and
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materials into building chemicals to better his farm production, which
makes sense, Well, in every country there is a certain amount of man-
power, brains and resources, and they put too much here, &nd also,you
see, the theory up until now has been from the Napoleonic days, in case
of war they'd back up into Siberia proper. So, since World War II, after
the Germans invaded, they've been Backing up into Siberia. That's the
theory of that,

Well, I think the realization of the awful effects of a missile
war may have changed that, Because, Khrushchev is learning now that it
is ﬁretty expénsive to move people out into open country here when they
want to live over here, and to move industry back from out here to the
places where they want to live, Now he's saying let's put our resour-
ces into bettering our existing farms rather than try to develop more
land out here,

Here is the energy used per capita in Russia as compared with the
U.S5.A. We are running now almost 5,000 kilowatt hours per capita, and
Russia about 1,500, Here is Russia's - not forecast; they don't fore-
cast like we do, Our forecast is what we expect it to be; nat a goal,

We made our forecast on energy - I forgot to mention that - in 1959,
with some exhaustive calculations., And I just had our man check the ac-

|
tual results now, becaus e we forecast five years ago what it would be
now, The error is .0001% in energy forecasting. So, you can do this
thing provided you have no major disruption in your economy, you see.
A war would have changed that, or any major inflation change. We put
2%% inflation in there and the energy use was forecast pretty accurately.
These are our forecasts for 1970, and that's Russia's goal., By the
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way, they're running under this goal right now, but the gap is widen-
ing by 1970, A year ago I was asked to give a paper on this subject

and to give my view as to whether or not Russia would cross us in pro-
ductive capacity, If that is measured that is energy use, So, I at-
tempted to forecast Russids energy use as compared to ours. Our actual
is shown herej in 1910 - a dip during the depression - and again in 1961
Here is Russia's actual growth to World War I1 - no statistics there,
After the war this has been their growth (referring to chart). That's
our forecast to 1980,

The dots show Russia's announced goal in all their public state-
ments, by 1980, Well, my question is, "Will Russia hit its goal?"

You'd like to know that. I can just give you an expert opinion on that,.
Now, don't get angry with me; as I said, they're ordinary fellows.

One more story. 1'l1l tell you one more story and then I won't tell
you any more., There were two boys who went through college together
and both were Grade A students; very bright., They were so jealous that
they hadn't spoken in four years of college work. One graduated into
the military., After 40 years he became a four-star General, with a
snappy uniform; braids of gold; stars; no tummy at all; and broad should-
es, )

The other fellow became a Cardinal; a little short fellow; stout;
with a big tummy; a long, red robe and a red hat., They were so jealous
they hand't spoken in 40 years, They eyed each other at a railroad
station near New York City, The Cardinal said to himself, *This is ter-
rible; we shouldn't do this; I'm more important than he is, I'm a Cardi-
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nal; I'm of the cloth; I should speak first, I will go over and address

myself to him.," He walked up to the General and he said to him, “Con-

‘ductor, what time is the next train to Cincinnatti?” The General didn't

bat an eye., He said, "Madam, anyone in your condition shouldn't be
traveling in the first place,”

Back here in the '20s the power industry in America was new., Many
towns had no service, We were extending service to towns not having
it, to electrify industries that were using coal, oil and gas. This is
our rate of growth back here; it was about 127 per year. We had as-
sumed in 1930 that we would have continued at 12% growth per year, that
to electrify all our customers and industry we would have been éomewhere
near 2 trillion kilowatt hours, and we're hitting now in 1964, 1 trillion,
That trend would have made it 2 trillion - twice as much, That differ-
ence there between 1 and 2 is the same difference as between 1,000 and
0.

Russia is now running at & 12% growth, because Russia is now elec-
trifying towns that had no service, and industry, with that continuum as
they electrify all the towns and farms,

During World War II you ran the country on forced draft, But what
about selling the tanks and guns you built? You make up for this; you

run day and night., We did. And when you do that you don't worry about

‘'selling them to anybody., We ran 12% again during the World War II per-

iod. As we assumed after World War II, this will continue, We're going
to hit double the amount again, that we actually hit,
Russia, you see, for the past ten years has been on a forced draft
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war economy, Now, here's Russiaj; what will happen there? My judgment
is it will drop down to something like 8 77 increase per year, like
ours, when they reach our saturation of things.

I'1l close on a ﬁew study that has just been made by a man named
Pealings, on this same subject., I can't make it public yet because
he wants to make a speech on this at the American Power Conference in
Chicago in March, After that you can have copies of it, But there it
is; his basic study is this, He examined every country in the world on
the basis of electric energy used per capita. Here are kilowatt hours
of energy consumed per capita in 1961, And over here the kilowatt hours
increase per capita; the total use per capita and increase per capita.
The dots you see are 155 countries of the world in that pattern. You
see where we are up herej that's the USA right about here, because we
are using about 5,000 kilowatt hours per capita, and our use increase
would be as high as that of other countries using the full amount.

The highest on here is Norway in total use, As you know, Norway
has very little coal or oil, and most of their power is electrical, They
have a lot of chemical industries up there using electric energy. England
is there; France here; the USSR is there; and Japan there (pointing to
chart). Now, the lowest use of energy in here is Ethiopia. But the
point is that it's a pattern, You can draw a line through those coun-
tries indicating the pattern they're going to follow, This will help
you to @ake;a forecast. Back here is the pattern of the previous line,

Herébit shows the kilowatt hours of electric energy consumed per
cépita, as before, but over here 1've put the percent increase per year;
meaning what? Those countries having a low use per capita now have the
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highest increase. And those having the highest use now, have the lowest
percent increase, The more energy being used, the lower your percent
increase per year., There is Ethiopia, Nigeria, India, Turkey, Lebanon,
Hungary, Japan, the USSR, France, West Germany, the United Kingdom, the
USA, Canada and Norway. That kind of a pattern you can forecast, When
Russia is using this percent increase; when Russia gets to this use per
customer, that will be the percent increase, And when it gets to 30,000
we'll both have this percent increase, as our forecast based on fore-
casting this trend. I mean, you can forecast that trend there to get
what you get,

The top line shows the USA in five years. The value in 1960 gives
'65 and goes to 2,000, Here we are right now between '60 and '65 and we
see we have the 5,000 kilowatts ﬁer capita, Taking that curve on a pre-
vious line we make our forecast per capita based on the trend. I give
Russia the same trend, Here they are now in 1963 using 1,500 and they
will follow that pattern. 1 take the population of Russia and tle trend
per capita and get Russia's total energy., 1In 1963 that's the way it

.will be, based upon the pattern, Here is ours now and there is where
it will be based on the pattern., And my judgment is that the productive
capacity will follow that trend.

My time is up, so I'll close wi£h one story, It has no bearing omn
the lecture at all, 1If you've heard it don't stop me, because I like to
tell it, You might be able to use it sometime,

I guess you know that Hal March is back on TV with the $64,000
question despite all the trouble he got into before, The man whom he
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had up there had gotten up to the $64,000. March said to him, "Your
category when you come back next week will be 'The Art of Making Love.'
And since you have $64,000 involved you may bring an adviser,” Well,

of course the guy racks his brain for an adviser on the art of making
love, and naturally he thinks of a Frenchman. Maurice Chevalier was

in town and he said, "Would you mind being my adviser?" Chevalier said,
"I'11 be glad to do it.'" So, they went to the show and Hal March said
to him, "Are you ready? Are you ready, Mr, Adviser?" Yes, they were
ready.,

"Your question, now, is in three parts. You must get all three
right. Part No. 1. Where is the first place you kiss a girl?" It
didn't take him very long - "On the mouth.' ™"You're right on the first
part." Now for the next part: "Where is the second place you kiss a
girl?" "On the neck.” ™"You're right again on the second part, but
watch the third though., Where's the third place you kiss a girl?" '"May
I speak to my adviger?" ‘'Yes,"

He turned to Chevalier and Chevalier said, "Don't ask me; I'd have

been wrong on the first two parts."

QUESTION: Sir, would you say a few words, kind or otherwise, about
the Passamaquoddy Project?

MR. VENNARD: T apologize for the unkindness that I might use in
referring to it, but you gave me the privilege, Passamaquoddy has Eeen
under discussion, as I recall it, for some 30 years, 1I'll give you the
basic power facts about Passamaquoddy, and you can appraise whether
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you'd like to see it built., The power in Passamaquoddy will be, roughly,
1 million kilowatts of capacity, The cost will bé, roughly, according
to the Department of Interior report,$l billion, That's about $1,000
per kilowatt., That report says the power will be available one hour a
day for peaking. As an expert in the power business I think that ome
hour per day is not economically sound power, We can't use it, To use
peaking power as we're doing in the Southwest, and as government power
uses it, you have to have from four to six hours per day to carry the
peak, It's too short to have one hour per day,

The second comment is that you can build peaking capacity in New
England by any number of means including topping units on steam plants,
or pump storage plants, And pump storage plants are the nearest thing
to hydro; the nearest thing to Passamaquoddy., We've employed engineers
to pick out four sites in New England, on which there can be developed
a million kilowatts for four hours per day. And the cost will be about
. 8100 million per million kilowatts as compared to $1 billion. In other
words, we can build power capacity of the same kind in New England at

(I
about 1/8 to 1/10 the cost of Passamaquoddy.

In our opinion as power experts, Passamaquoddy is not economically
sound and should not be built.

QUESTION: Sir, there is a continuing controversy about TVA., Is
it losing money or making money, or could it be operated more efficiently
by private industry?

MR, VENNARD: That's a good question, When my daughter Catherine
was in high school in Winnetka, one of the most rock-ribbed Republican
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cities, I guess, in America, she came home one evening and said, *“Daddy,
we have a subject tomorrow about TVA.I Do you know anything about TVA?"
1 said, "Cathy, you just came to headquarters; I know all about TVA.M
And boy, I reélly let her have it, I wrote this thing out and gave it
to her, and figured she'd make 100% on the test., She came back and
said, "Daddy, this thing was a bust; you don't understand it at all, I
told my story like you said and they all laughed at me. The teacher
said, 'Does your daddy work for a power company?'’ She said '"Yes," and
they all laughed again,

Let me give you TVA in a nutshell. If you will forget for a moment
the ideology involved. Forget for a moment that TVA is basically a
government-financéd power enterprise. And whether or not we want to
engage as Americans in government-operation of the économy, forget that
for the moment, As a different subject let me give you first of all the
economic facts about TVA, And I'd like to have you write for the analy-
ses and reports in support of the summary of the facts,

TVA began in 1933 as a flood-control navigation project, as you
know, Because, the government can build navigation flood-control pro-
jects. 1t was aiso designed to help build the economy of the area, And
when you build a dam to control floods you might make some incidental
power, And so, the TVA Act says that TVA can sell the incidental hydro-
electric power to the people of Tennessee, Now, TVA has done all of that
by the evolutionary process, TVA has gone through a change; we all do.

TVA now is primarily a power enterprise, 80% of the roughly $2
billion of investment is in power. Some $1,2 billion is in power invest-
men£ and 75% of all the energy is steam., Therefore, TVA is similar to
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any big investor-owned power company, such as the Southern Company; Con
Edison Company; Pacific Gas & Electric Company; Thomas Edison Company,
They're all about the same size and are all about the same; the same
kind of people; the same turbines; the same generators; the same charac-
teristics.

TVA is different in three major respects, No, 1. TVA is not re-
quired to pay the cost of capital that you and I must pay for capital
at the market price, Parenthetically, the market cost of capital is the
only measure of the cost of capital., The cost of capital is the same
whether you finance in the Qarket or finance by government, If govern;
ment taxes people to enter business, government then takes from people
those dollars they could invest in the market. The value of those dol-
lars to a person is what he can earn on those dollars,

No, 2. TVA is not required to pay any federal income tax, Well,
we pay federal income tax, as you know, but we're tax collectors, The
taxes that we pay are more than the cost of labor; more than the cost
of all capital. But you have to collect that from people. It's in our
bill; the customer pays those taxes, Therefore, the people in Tennessee
are not required to pay in their electric bill the taxes that our cus-
tomers have to pay.

No. 3. Investor-owned companies are regulated by government, and
they should be, as I mentioned before. You have to have an impartial
body fixing fair return on fair value, and a price to the consumer.
Well, I have undertaken to adjust TVA's earnings, having formerly been
a rate expert all of my life before coming to my present job., I adjusted
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TVA just as you would analyze any company before the Federal Power Com-
mission. I simply said, "Let's charge TVA the market cost of capital,
the same taxes a power company pays, put tﬁem under the Federal Power
Commission, and then fix the rates the way the Federal Power Commission
would fix them under regulation., I raised TVA's rates 567 for it to
break even,

I then raised all the rates up to 607 and 1 took those rates down
to Atlanta, Géorgia, and applied them to the Georgia Power Company. I
raised the bills of the Georgia Power Company a little bit; not much. I
found that the efficiency of TVA is about the same as ours. The rates
are about the same when you adjust them, and therefore there is no, what
would you say, public benefit by having government finance as disting-
uished from free market financing.

I would not do as Goldwater suggested and sell the thing out to
somebody. I don't think you can sell it unless the earnings get up to
the proper amount. What would I do with TVA? T would simply put TVA
under independent government regulation and let the experts on power
fix the rates so that the American people get a fair return. After you
do that there are many things you could do with TVA, First of all, you

must separate out the power from all the other good things that TVA

"does - the flood-control; the navigation; malaria abatement; all of

those things are good ends and should be continued to make the power a
separate enterprise, and regulated.

QUESTION: Can you tell us the possible advantages of using direct
current for a long, high-voltage transmission line, instead of alternat-
ing current?
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MR. VENNARD: Yes sir., In fact, we have just completed a rather
exhaustive economic analysis of that., We found that the Russians were
doing a great deal of thinking and studying on DC, DC is not new, as
you know, We've kept pace with it for 25 years., 1It's being used modestly
in some parts of the world now, but there is no big use of it. And so,
we had EBASCO Service give us an economic analysis and it showed th;s;
that where you are transmitting power in very large blocks, around a
million kilowatts, over very long distances such as one, two or three
thousand miles -~ as the Russians plan to do in going from Bradsk to
European Russia - they'll transmit some 8 to 10 million kilowatts.,

On those .long distances, in big bloéks of power, DC is cheaper.
The cross comes somewhere around 700 miles, and around a million kilo-
watts or less, and it's cheaper to have AC. Now, in this country, as
you know, we have plants at closer distances than every thousand miles,
for example, You don't find people building a big steam plant at De-
troit to show to New York, as it were. So, we haven't thus far felt
the need of the economic feasibility of DC. It is being considered
now by Con Edison because we have a thousand miles from Northern Canada
to New York City. But they are finding that if they tap that line at
Montreal or two otﬁer spots along the way, you must convert back and
that destroys the economic feasibility, It has to be a thousand miles
or so with no tapping of it,

But you get benefits by tapping it at Montreal, or supplying the
New York power autﬁority - hooking in with that, you see, And so, the
economics of inter-change might offset the savings by DC,
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QUESTION: W&uld you discuss the fair return on investment? In
other words, is it the same for all of your areas; for all of your in-
terests, etc?

MR, VENNARD: The Federal Power Commission regulates the rates of
companies where energy flows between states. State regulatory bodies
regulate intré—state business, Now, most of the regulation is by indi-
vidual states, Opinions vary among state commissions as to what is
fair value. Most of the commissions today take what they call the net
plant as the fair wvalue, Thaﬁ is, they take what is on the books. And
all the companies now keep their books as the Federal Power Commission
prescribes; the original cost of putting property on the books; and
they've gone back to the date when the things were bought, and every
item is on there at the cost, as 1 say, when it was built. So that,
every 5 KVA transformer, some put in there last year and some put in
there 20 years ago, are on the books with the price paid.’

Therefore, éhe original cost is the original cost of every item on
the books. And from that original cost they deduct the depreciation
reserve, That's called net plant., Some commissions add to that the
material and supplies - the workiné capital - and call that the “fair
value."

Other commissions say we must take into account the present value
of property. That is to say that a transformer out there that cost
$5 back there 20 years ago, costs $10 now. And fair value - that is,
reproduction cost - is worth something more than what is on the books.
I know of no commission giving full value to that, but some weigh that
in establishing a value.
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The fair return is determinéd primarily be measuring what is the
cost of capital in the market. And so, they have experts on money cost,
They will testify that this year ypu can sell bonds for blank percent;
you can sell stock for this percent; you can sell common stock for this;
and therefore the average cost for capital is 6%. They'll say, "Here is
your value and you're allowed 67%." Now, those vary within 10 to 15 per-
cent limits over the country; no more than that., And usually it comes
along at about 67%. It has been rising lately because the cost of money
has been going up, as you know.

Once in awhile you get a good commission that will say that good
management is entitled to an incentive and they'll give a little bit
more than just the bare market cost of capital, Because, if you charge
every company the market cost of capital, then what's on the boocks is
a formula, Shoot. I can sit back and say, *Why should I work so hard?
Hell, I'll get a fair value and fair return.”™ But if I want to watch
my expenses, sell, and work efficiently, I can get a little bit more.
And so, frequently a commission will say, "You're entitled to 6,5% re-
turn for that." And, we like that, of course.

QUESTION: Mr. Vennard, would you give us your views on the Rampart
Dam Project in Alaska? Is it really needed? Or could we spend our money
better elsewhere?

MR, VENNARD: The Rampart Dam is a good project. And by the way,
that is an economical hydro; not like Passamaquoddy. All up through there
there is good hydro, and it's good cheap hydro., But as you know, there
is no load iﬁ Alaska that can absorb that for the moment. WNow, we have
found that for economical power development you should develop power as
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needed., We find that it is not economically sound to build great capacity
in advance and ﬁope to attract industry into that, We stay 25% ahead and
if it keeps growing we'll build onto that.

Some people say that it is economically sound to ship the Rampart
power into low centers like Chicago. Our calculations indicate that that
is too far for it to go., We have not seen any studies yet, showing eco-
nomic feasibility of Rampart Dam, Now, in commenting on that I should
mention this, and that's one of our problems with the government finan-
cing power, As you know, the government can borrow mbney at, say, 4%,
and the market cost is, say, 6%. And frequently, in appraising Rampart
Dam, for example, I'd use 47 or sometimes less. I've seen some calcu-

" lations such as on Passamaquoddy, using 2%% cost of money.

Well, you see, that to me as an economist is not economically sound,
1 think money costs about 6%, and therefore-with the American people
pufting their money into Rampart Dam, for example, that's government
financing and the American people should get a return on the value of
that capital to them., And that value is what they can invest that money
in in the market, Therefore, they ought to return to government 6%,

And furthermore, the government needs taxes; needs income; and there-
fore in weighing the economic feasibility of Rampart, or any government
dam, I think the government should put on that dam the same taxes that
they would get if they financed in the market.

Now, one of the best tests of etonomic feasibility is some group
of people on their own with their own savings or savings raised in the
market, who develop that dam. If they will, that, then, likely has eco-
nomic feasibility.
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Now, if the government needs flood-control there, that's some-
thing else again, you see, Or if irrigation is needed, that becomes
a government project then, My calculations show, though, that when
the government builds an irrigation dam or flood-control dam as a govern-
ment function, the government makes the most money by licensing someone
to put the power in with free market financing, selling foreign water
to that project, and taxing it. There is more income from that than
from the government going in directly and building the power.

QUESTION: My question concerns computer control dispatching of
power. Recently a group from the school observed the Early Bird con-
trol device at the Southern Company. Would you comment upon the signi-
ficance of this development to the industry, and particularly to flood-
control?

MR, VENNARD: Yes., This computer control is really growing fast
and it's very significant. These big pools of which I speak, like the
Southern Company, they'll cover Alabama, Georgia and parts of Mississippi.
There may be 100 power plants controlled from one center. And the ob-
ject is, with a big pool where the load over the whole country varies
hour by hour, to bring those machines on in the order of their greatest
efficiency; taking into account the cost of fuel out there in Western
Alabama as opposed to transmission distance.

Well, you can calculate that thing mathematically and it takes you
about three or four months to make one calculation. You can give the
load dispatcher a chart showing how to bring these units on. But you
can put that into the brain and the brain does all the work. Every hour
that electronic computer brings those machines on in the most economical
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fashion, and the dispatcher sits there and watches the machine work.
If it forgets or goes wrong he takes over there. That's a growing fing
now in this country.

The second thing is the automatic operational power plant. The
Little Gypsy power plant in Southern Louisiana is the first power plant
with 1,500 valves; all must turn a certain way to get that plant started,
And if a valve fails you have to go around that valve or do something
else. It is controlled by an electronic brain; there isn't a man in the
power plant. It's run from Sterlington, Louisiana. 1It's the first com-
pletely automatic power plant, That's coming.

It's the same on billing now, by the way. We have those machines
doing our billing, And it cuts our costs,by the way, dso. It cuts the
cost and so you can cut the cost of commodities so that people have more

money to buy other things and create jobs.
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The armed forces of the United States have a clearly defined goal -- to pro-
vide our nation with the best defense possible. Electric Energy plays an important
part in this effort, for in the modern world, no nation can survive economically or
militarily without an ample supply of electric power. We depend on it for war and
for peace.

Because of this, it is important for us to understand how electric energy is
provided in this country, what the plans of the power industry are for maintaining an
adequate power supply in the future, and how we compare with other nations -- and
particularly with the Soviet Union -- in this important area. I would like to discuss
these matters with you during the next few minutes, but in doing so I want to empha-
size some of the ways the electric light and power industry is working to increase
the efficiency and economy of the service we provide. '

The Growth of Power Systems in America

In this country, the goal of the electric utility business is to provide electri-
city in such a way that everyone will have all the power he wants whenever and wherev:
he wants it, reliably and economically. To achieve this goal we begin our planning at
the bottom, in our districts and divisions where there is a close understanding of the
customers' wants and needs. We try to build economics into our systems at the base,
and to maintain our operations efficiently from the ground up. Our approach has been
realistic, and the record shows that it has been effective. Power plant and transmis-
sion capability has always remained well ahead of demand.

In 1963, the total output of electric energy in the United States was estimated
to have exceeded one trillion kilowatt-hours. By the end of the year, the generating
capability of the total electric utility industry in the contiguous United States reached
an estimated 209. 6 million kilowatts -- providing a margin of reserve of 25.1 percent '
over the estimated annual peak demand. About 80 percent of this capacity is in steam
plants, most of the rest is in hydroelectric stations -- although atomic power plants
are now beginning to provide a notable fraction of our total capacity.



Today, about 80 percent of America's electric power customers are served
by investor-owned electric utility companies. The remaining 20 percent are served
by government-owned and government-financed power suppliers.

The two primary objectives of the electric power companies in this country
have been good service and economy of operation. Everything that is done is
measured against these standards. It has been that way from the beginnings of the
industry, little over 80 years ago.

At first, small plants were built to serve the needs of their immediate
areas. Naturally, these tended to be in the more densely-populated areas. As the
demand for electricity increased and technical knowledge grew, electric service
spread. It became possible to build larger and larger generating units and to inter-
connect them with lines of higher and higher voltages. Little one-station companies
combined with others to form more efficient operating units. And as the process of
consolidation went on there was a continual expansion of transmission lines so that
in a relatively short time the companies had established the beginnings of today's
backbone transmission system.

Later, whole areas were interconnected. Through the 30s, 40s and 50s
transmission line development continued as the population grew and as the demand
for power increased.

In developing their power systems, the companies, with the help of equip-
ment manufacturers, have continued to bring larger and larger generating units
into service. Omne company now has a unit of one million kilowatts on order. At
the same time, the companies have been making use of higher temperatures and
pressures in their generating plants, resulting in greater and greater efficiencies.

This engineering progress has resulted in substantial improvements in
fuel economy over the years.

Technical knowledge and engineering abilities have advanced rapidly,
enabling the companies to hold down the unit investment cost per kilowatt in their
power plants. Since 1950 power plant construction costs have about doubled, but
the cost per kilowatt of adding power plants in 1960 was about the same as it was
in 1950.

Improved efficiency in construction and operation has been an important
factor in lowering the average cost of electricity to the customer. The promotional
nature of electric rates, which lowers the price per kilowatt-hour as more electri-
city is used, has also played a part, as have diversity in use of power, good govern-
ment regulation, and the industry's encouragement of new and wider use of electric
power as a result. Since World War I the average revenue per kilowatt-hour has
declined, despite the fact that the cost of living has about tripled during that period.

By keeping prices low, the companies encourage wide use of electricity.
The value of this multiplies through the economy. Effective use of electric energy
saves manpower and time. It means more machine production, lower cost goods,
and more income for individuals and enterprises.



Where We Stand Today

Today, nearly all the major electric power systems in the country, provid-
ing 97 percent of the nation's electric energy requirements, are members of one of
six principal interconnected groups. Two additional interconnected systems operate
in the less populated Southwestern portion of the country.

The largest of these groups, extends from the Rocky Mountains to the
Atlantic Coast and from Canada to the Gulf of Mexico. During 1962 several inter-
connections were completed that permitted this Interconnected Systems Group to
operate continuously in parallel with the Pennsylvania-New Jersey-Maryland Inter-
connection and the Canadian-U S Eastern Interconnection. The United States'
portion of this combined group had a generating capability of 154 million kilowatts,
which is about 1-2/3 times Russia's entire electric power capability, and 1-1/2
times the total capability of the six European Common Market countries. It is by
far the largest interconnected power system in the world.

The major interconnected transmission lines in the country form an intricate
network that covers the entire nation.

The network can be seen more clearly when only the principal lines are
shown. Today, all the major power systems east of the Rockies are interconnected.
West of the Rockies interconnected operation has been an accomplished fact for a
number of years, both in the Pacific southwest and the Pacific northwest.

Developments in interconnection and pooling are coming at a rapid rate.
Let me mention just a few recent examples.

Eleven southwestern companies have proposed an intertie with the
Tennessee Valley Authority. This will be the largest exchange of power ever made
between systems in this country. By 1968 it is expected to reach 1.5 million kilo-
watts annually.

The exchange is made possible by the fact that TVA has its annual peak
demand in the winter, while the companies find their peak demand occurring in the
summer.

In Texas, investor-owned companies are building a network of lines at
345,000 volts to strengthen their existing transmission systems.

Virginia Electric and Power Company is building a line of 500, 000 volts
to help meet the power needs of consumers in its area. A 350-mile loop will carry
electricity from a new one-million-kilowatt generating station in West Virginia, to
the suburbs of Washington, to Richmond, and on to the Shenandoah Valley.

Just to the north, the companies that make up the Pennsylvania-New Jersey-
Maryland Interconnection, the Allegheny Power System, and Consolidated Edison
Company of New York have recently announced plans for building more than 600
miles of 500, 000~-volt transmission lines. These lines will help carry power from
two large new generating plants being constructed in coal-producing areas to load
centers in the east. This system and the VEPCO systems will then be connected
with a 500, 000-volt line.



Moving farther north, construction has begun on a 345, 000-volt line that
will tie power companies in New York with power companies in New England.

In December, 1963, four New England companies announced plans for
CONVEX -~ the Connecticut Valley Electric Exchange -- which pools one-third of
New England's electric resources. The plan includes construction of 345, 000-volt
transmission, for joint-planning of new power plants, and for joint operation of a
dispatching center. '

In August, 1963, 22 Midwest power suppliers announced plans for new
lines and interconnections now being planned -- much of which are to be rated at
345, 000 volts -~ will be to make one giant power pool of the existing pools in the
Midwest area. According to this group, by 1980 about $280 million will be invested
in a 5, 400~-mile network which will link key cities in Illinois, Wisconsin, Minnesota,
North and South Dakota, Iowa, Nebraska, Montana, Wyoming and Missouri.

Earlier in the year the Pacific Gas and Electric Company announced its
plans through 1980, which include building 1, 200 miles of transmission line of at
least 500, 000 volts.

Most recently, in January of this year, Consolidated Edison Co of New
York announced that it plans to purchase hydroelectric power from Canada and
bring it 1, 100 miles over 700, 000-volt transmission lines to New York City.

I could cite other examples in other regions of the country that are just as
important as these. By 1966, all the major power systems in the nation will be

capable of operating on an interconnected basis.

Plans for the Future

Planning in the power industry must include three major considerations:
the service to be provided, the economics of providing the service, and selling.

The service must be the best possible. That is basic. And the importance
of such economic questions as possible alternative methods of providing the service,
of cost, and of financing can be recognized by people with little knowledge of the
power industry. But the third consideration, the sales effort, is often overlooked.

A company designs its sales programs with definite goals in view., It
tries to increase the volume of its sales. At the same time, it tries to increase
the diversity in the use of electricity among its customers in order to achieve the
most economical use of its equipment. It sells with an eye to increasing its load
factor, so that the demand for power will remain as even as possible throughout the
year.

The direction and vigor of a company's sales program can affect the total
demand for power, the characteristics of the demand, and, in the final analysis, the
economy and the quality of the service. In our system, the sales function and the
planning function are closely intertwined.



By basing our planning locally, within the companies, we can be sure that
local needs and local differences are taken into account. We do not depend on a
small staff in some central location to forecast our needs, we rely on the combined
wisdom of thousands of engineers in every part of the country. We allow them
freedom to try out new ideas, to test.new techniques, and to tailor power development
to the consumers' requirements. Through the committees of the Edison Electric
Institute -~ which represents some 97 percent of the investor-owned electric utility
industry -~ companies are able to trade the benefits of their experience. Through
these committees they achieve the maximum interchange of information, the best
degree of coordination, and the maximum local planning -- all under government
regulation. The hundreds of company plans that grow out of this process form our
national power plan for the future.

The Edison Electric Institute has published the industry's plans through
1980. These are not goals, but the product of the best judgment of many people as
to what will actually occur.

The EEI forecast was made on the basis of components of the Gross
National Product that show positive correlations with electric industry data. For
example, reasonably good correlations were found between disposable personal
income and domestic kilowatt-hour sales, between service consumption expendi-
tures and kilowatt-hour sales to small light and power customers, and between the
Federal Reserve.Board Index of Industrial Production and sales to large light and
power customers. This forecast was compared with the companies' plans for the
future, and showed a high degree of correlation. When two so different approaches
bring so similar results, we can be reasonably confident of the forecasts they
provide.

By 1980, electric companies expect to have nearly quadrupled their 1960
capability, reaching a total of 492. 6 million kilowatts that year.

The investor-owned power industry represents the largest net capital
investment of all the industries in America. The companies average about 10 per-~
cent of all the money spent for new plant construction by all American business,
The huge amounts needed to finance our growing power systems are accumulated
through voluntary investments by millions of people throughout the country. In
fact, about 6~1/2 percent of all Personal Savings will go into the investor-owned
utility industry for new electric plant construction during the 1960's and 1970's,

An important part of the economic management of the power business is
to make sure that earnings are sufficient to keep the industry attractive to investors.
To expand their power supply systems, the companies will need to nearly quadruple
their investment by 1980. Between 1960 and 1970 some $8 billion for transmission
alone. They are confident that the sums needed to build the power facilities of the
future can continue to be raised in the free money market.

Problems in Planning

There are no easy solutions to the problems of providing power supply. The
criterion must be to provide the best service in a particular locality in the most



economical fashion, but one of the complicating factors is that as technology ad-
vances, the economics of power supply can shift and change.

For instance, there is an evolutionary process in transmission voltages.
Thirty years ago 200, 000 volts was considered to be very high., Now we have lines
of 460, 000 volts in regular operation. We are building lines of 500, 000 volts, and
planning lines of 700, 000 volts. And the idea of a million-volt line does not seem
far-fetched.

Today there is great interest in building power plants at the mine mouth
and transmitting power at high voltages to load centers. But the further develop-
ment of atomic power is having an effect on present problems of transporting fuel
and other concepts may be developed in the future.

In planning power development the companies begin by forecasting the
economies that can be built into their systems through use of larger generating
units, increased pooling, improved load factor, and the like. These economies
are taken into account in finding the cost components for rate-making purposes so
that power can be priced as low as possible in order to increase use. Predictions
of demand can then be made on the basis of the low prices.

Some people tend to confuse the relationship between the rate of growth
of energy use and the rate of growth of the economy as a whole. Energy is develop-
ed to meet the needs of the economy; it does not boost growth of itself, Of course,
a shortage of energy can hold back economic growth, but over-capacity can be an
equally serious drain.

Electric power is not something that can be squirted into the economic
machine to make it run faster. Too much power capacity can be a drag on the
economy, for if there is no demand for the energy, valuable resources may be
wasted by building over-capacity.

Our system of power development provides the flexibility and awareness
of demand that are required to maintain the abundance of energy we need, now and

in the future.

Comparison with Russia

Any comparison of power systems is difficult, and comparisons between
nations should be handled with particular care. But there are certain points which
clearly define the relative effectiveness of the Russian power system and our own.

We have three times the power-producing capacity of Russia.

Although we are about one-third the size of the Soviet Union, we have
about four times the miles of transmission lines.

The vital comparison lies in kilowatt-hours per capita. Here we have
about three times the production of electricity per capita of Russia. For 1970, the



Russians expect their per capita production to be about 3, 000 kilowatt-hours. Ours
will then be about 7, 500 kilowatt-hours.

Rates of Growth

With this background, let us examine the trends in the rate of use of elec-
tricity in the two countries. From 1930 to 1960 the energy growth rate in Russia
was 10,4 percent per year.

But Russia is now extending service to customers who previously were
without it and going through a process of mechanization and electrification of
industry much as we did during the period of 1915 through 1930. During that time
our growth rate averaged about 9 percent per year. If in 1930 we had used that 9
percent growth trend in making a forecast we would have predicted 1, 582 billion
kilowatt~hours for 1960. As our system grew, its characteristics changed. Such
change is an inevitable mark of progress in the evolution of a comprehensive power
system. '

Over the past 10 years the Russian economy has been operating on a basis
similar to the way ours was in 1938 through 1944, During that period, our rate
of increase of energy use was 12.5 percent per year.

During this period Russia has been concentrating on the construction of
goods that can be used for defense or war. For obvious reasons we have felt it
necessary to match Russia in such production; but because of our greater productive
capacity, arms production takes a much smaller percentage of our total output.

It has been estimated that 20 percent of the Russian Gross National Product
now goes for arms and defense. What will the ceiling be? Of course we do not
know, but possibly we can get some idea from our own situation during World War
II. For the sake of all-out war production we temporarily gave up part of our
freedom, and the economy was run in much the same manner as a government-
planned economy. We had government wage and price controls, production controls,
allocation of materials, and restrictions of the freedom to change jobs in certain
essential occupations. We were then devoting about 35 percent of our total produc-
tive capacity to arms production. If we could have produced more arms, we
probably would have; but we also had to produce food, and clothing, and other non-
defense items.

Is Russia's top limit 35 percent? It may well be something less. About
40 percent of Russia's workers are employed on farms. During World War II about
17 percent of our civilian labor force worked in agriculture. Now about 8 percent of
our workers are agricultural workers. In the light of our own wartime experience,
it seems reasonable to say that Russia is somewhere near her maximum in arms
production.

The question is can Russia keep her over-all economy going on the present
footing? The answer seems to be no -- at least not if, as seems the case, she is



reaching the outer limit of what the total economy can stand in terms of percent
for arms production. This view has been supported recently by testimony before
the Senate-House Economic Committee. Experts have told the Committee that the
rate of growth of the Soviet economy is beginning to slow down., From 1950-1958
the Russian Gross National Product grew at a rate of about 7 percent per year. It
has now dropped to about 5 percent per year.

In forecasting Russia's rate of use of energy based on her 1945-1960
record, let us not make the same mistake we would have made if we had forecast
United States' use based on a 1938-1944 trend.

Russia's trend line will probably change after service has been brought
to existing households. The trend line will change further when Russia has managed
to reach the same level of mechanization of industry and agriculture that we have
attained. With these considerations in view, it does not seem possible that Russia
will overtake us in power production in the foreseeable future.

Conclusion

The power supply system that has evolved in this country is efficient and
effective. It provides the power we need in ample amounts when and where we
want it, The Russian system, on the other hand, seems to have serious flaws.
Recent statements by Chairman Khrushchev and the current attempts to re-juggle
administrative methods and to redirect capital from some of the large hydroelectric
developments planned for Siberia to the chemical industry indicate that the Russians
themselves see a need for improvement.

Chairman Khrushchev has urged that the Soviet economy 'use anything
rational and economically advantageous that the capitalists have to offer.,'" This
attitude is a long step from the traditional Marxist position, and it is a sign that
the effectiveness of our approach to industrial development is becoming increasing-
ly clear to the Russians. It may even be a sign that the Russians are gravitating
slightly toward our system.

We should never underestimate the Russian threat, nor close our eyes
to the potentialities of the Russian economy. But we should also remember what
our system has accomplished., We have in the United States the finest, most ad-
vanced power system in the world. We should do our best to see that the elements
that have made it effective are not changed.
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