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ELECTRIC POWER

28 January 1960

GEN, HCUSEMAN: Within the last forty years there has been
a tremendous upsurge in the importance of electric power and the use
of electric power, particularly here in the United States., It has been
one of the prime measures of our economic gréwth.

It has been during this same time that our speaker has been
allying himself as a businessman and as an engineer with the power
industry in various facets, He has not only been connected with the
power industry in civilian life, which has been the major contribution
which he has made; but he has also actively helped the Army, the Navy,
and the Air Force and other Government agencies, in both war and peace,
to solve our problems. Lately he's been a special consultant to the
Department of Defense on the problems of how we are going to organize

ourselves militarily and civilianwise as we get into the problems of
space in the near and the distant future.

We have a speaker who has been here at the College many times.
He is one of our true friends, I am certain, He andhis organization
gave us tremendous assistance when we went to Detroit last week, when
we were traveling around and getting educated in the civilian world,

We are most happy to have with us this morning Mr, Walker L.,

Cisler, President of Detroit Edison, We are glad to have you with us

again, Mr, Cisler.

Ma. CISLER: General Houseman, Gentlemen and Friends:



it is a great privilege to be with you again. I always enjoy coming to

the Industrial College of the Armed Forces, because I believe very sincerely
in the work that you do here; and it's a pleasure to receive many of you

in Detroit. I find thatI have the opportunity to catch up with oid friends
when I come here, and to make new ones as well; and I'm sure that this

will be another one of those very pleasant occasions.

My subject today will be the present status of electric power
in the United States. Also I will give you some personal observations
and comments regarding the development of electric power and atomic
energy in the Soviet Union,

We have for you copigs of what it'is I will discuss with you today--
in the form of a little Lbookle-_-t . which may be useful to you as you carry
on your own studies. I believe there are available also some of the
other recent power survéys of the Edison Electric Institute. What I
have to say today pertains largely to the work of the Edison Electric
Institute and other work which is going on around the world.

In fact, this approach to having a status of electric power is
being followed by other nations of Western Europe--by the individual
nations and by the groups of nations, particularly those in the QEC
countries. And it méy surprise you to you that Turkey has followed a
similar approach, Just yesterday I received in English the latest
survey of the Japanese electric power status.

I believe it is axiomatic to state that most of us here today who
are vitally concerned with the strength of our couniry are aware too of
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the importance of electric power, both in peacetime and in national
emergencies, Electric power is a means to an end, a vital requisite

for nearly every s;spect of our lives, for economic advancement in peace-
time, and especially for the defense of our country.

So that we may understand the electric power situation more
fully, I shall first discuss the matter of power supplies, peak loads,
and generating capabilities in the United States, and the steps that are
being taken to meet future needs. After that I shall discuss mzcléar
power and its probable role in helping to meet our country's expanding
power requirements. Finally, with your agreement, I shall briefly com-
ment concerning electric power in the Soviet Uni.on as compared with
the United States.

In beginning this discussion we should have a clear understand-
ing of the role of electricity in our way of life, OQur economy demands
vast amounts of electric energy for many different purposes, and. ever-
increasing amountswill be required as our economy grows.

It does not follow, however, that our economy will grow simply
because an abundanée of electricity is available, Witness the depression
years of the 18930's or the recession years of 1557 and 1858, when the
electric power industry stood prepared to provide much more power
than the consumers used.

At present theré ls an adequate power supply available in all
parts of the United States to meet the requirements of industry, commer-

farms, and homes.
cial business, fwsesndvisame.  There may be a few minor imbalances,
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- but they undoubtedly are of minor significance and fewer in number than

at any time in recent years,

The Edison Electric Institute, through its Electric Power Survey

’Committee, provides comprehensive up-to-date data regarding the power

situation in the United States on a continuing basis. Rep'resentatives
of power systems ‘throughout the country prepare the basic information
and participate in the compilation of the survey reports, The manufac-
turers of heavy power equipment provide detailed information concern-
ing equipment for the ez;:pansion of generation and transmission facilities.
They also provide an evaluation of their total manufacturing capacity
for the periodsahead over and above their existing commitments; in
other words, the unfilled, open-shop capacity{“ﬂ This entire activity,
therefore, represents the concerted work of people responsibie for the
operation of our country's power Systems and the manufacture. . of major
equipment--people who are responsible not only for providing power
and the necessary generating equipment, but also the planning for the
future,

(Chart 1) Figure 1 is a chart taken from the report of the 26th
EZI semiannual power survey as of October 1, 1959.. It shows the Decem-~
ber peak loads and peak generating capabilities available to meet

those loads as actually experienced in 1957 and 1958, and as forecast

for the years 1959 through 1962, It also shows the gross margins experienced

or forecast for those same years,

The EEI surveys cover about 99 percent of the electric power
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industry - of the country, including both investor-owned systems and
those of governmental agencies, Federal and non-Federal, The totals
given by those surveys, therefore, differ little from data covering 100
perce‘nt of the industry. 7 |
| Peak capability, as used here, represents the maximum possible
kilowatt output with all power sources a\?ailﬁble. It must, therefore,
provide the necessary allowance for maintenance, emergency outages,
and system operating requirements. The gross margin is the differ-
ence between the peak capability and the peak load; and the numbers on
the top of the bars give the‘ gross margin as a pefcentage of peak load,
the provisions :

Obviously, the gross margin include s-swpeowigbon for maintenance,
unscheduled outages, and system operating requirements, Any remain-
der, after these needs are met, is available for expected load growth
or unforeseen loads.

This chart shows many items of real significance, For example,
it was forecast that the December peak load fof ihe couniry as a whole,
excluding the States of Alaska and Hawaii, would increase from 107 mil-
lion kilowatts in 1957 to nearly 125 million kilowatts in 1959 and 153
million kilowatts for 1962.. Simiiarly, it was forecast that the peak capa-
bility to meet these péak loads would increase from nearly 131 million
kilowatts in 1957 to 159 million kilowatts in 1959 and 192 mi-llion kilowatts
in 1962,

The December gross margins, which are a highly significant

benchmark, range from 22,2 percent to 27,5 percent,
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&—There is no optimum gross margin applicable to all power sys-
tems. Some systems may be satisfactorily operated with gross marging
as low as 10 percent; whereas others require much higher gross margins.,
Much depends upon the character of the load and the nature of the power
sources,

Somewhat more generally, 15 percent has been considered to be
a reasonable average; but with the recent increase of summer peak loads
as compared with December peaks, there is strong indication that the
average gross margin should be higher than 15 percent,

It is obvious from the gross margins shown that the power systems
of our country are adequately prepared tomeet 3]} presently expected
power loads,

I should point out here that the actual compilation of the power system
data is on the basis of the eight power supply regions of the United States
(Chart 2) as establiéhed by the Féderal Fower Commission and shown
by Figure 2. The data for each region are included in the power survey
repor’cs,r and may be used for detailed study,

I should also point out that data concerning both summer and
December peak loads are included in the survey reports, In recent years
the trend has been for the summer peak loads to approach those of December.

(Chart 3) This is represented by Figure 3, which shows the
summer peak loads expressed as a percentage of the peak load for the
following December. As can be seen in this slide, the summer peak loads

in" Region Vare well above the December peaks.

This is the result of a
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very extensive air-condifioning load during the summer months. Little
space-heating load has developed in that region, presumably because

of the low cost of natural gas. In some of the other regions the summer
peak load is either close to or exceeds the December peak load,

(Chart 4) Figure 4 shows the capability, peak load , and gross
margin statistics as compiled by the Power Survey Committee for 1947
fhrough 1959--the entire time the survey program has been in existence.

cccurred

Most startling perhaps is the growth that has massess during
that périod of 13 years, Capability has increased from 50, 100, 000 kilo-
-watts to 159, 006, 000 kilowatts, and peak loads from 47, 400, 000 to
122, 000, 000 kilowatts.

The data shown here for 1959 represent a preliminary determina-
tion of the actual results for last December. The peak load of 122 million
kilowatts fell about 2, 700, 000 kilowatts, or 2.2 percent, below the
Cctober, 1659, forecast, This resulted largely from after effects of
the steel strike and from unseasonably warm weather in many parts
of the country, As a consequence, the indicated gross margin was
higher than had been expected,

The point which I wish to make with this chart is that over the
years the powe.r systems of our country have planned well and adequately
to meet the overall requirements of all power consumers. opuring the
years immediately after the war, the situation was tight, due to the cur-
tailment of construction of new generating facilities through the war

years, In spite of the low gross margin in 1947 and 1948, however
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there was only minor curtailment in a comparatively few local areas,
By 1949 the overall situation was relatively good, and it has remained
so since that time,

(Chart 5) Figure 5 shows how the electric power industry is
planning for the future. 1In 1953 the Power Survey Committee made a
forecast of the peak loads for the nation as a whole for the years to 1975,
This forecast, as shown in figure 5, was expanded to encompass 100 per-
cent of the power supply industry, rather than the 97 percent normally
covered in the Committee's regular semiannual survey.

Because it was recognized that many vafiables are involved,
the forecast was made on a maximume-minimum basis. In other words,
it was predicted that the peak loads would fall within the dotéed lines
shown in the slide. It can be seen in Figure 5 that actual December
peak loads experienced since 1853 have fallen approximately on the maxi-
mum curve of the 1953 long-range forecast,

A similar long-range forecast was made in 1859, extending 25 years
ahead, to the year 1985. Like the earlier forecast, this was also made
on a maximum-minimum basis, as shown by the solid line 1n Figure 5,

It should be noted that the 1955 forecast predicts higher loads than the
1853 forecast, This appears to be justified on the basis that the actual
peak loads since 1953 have been practically coincident with the maximum
vaiues predicted at that time.

Looking at the year 1985, the forecast predicts that the peak loads

during that year will reach an astounding value of between 990 and 759
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million kilowattgs. This indeed is a great challenge to the nation's power
system. Iiowever, it is safe to conclude that the necessary capability
will be provided by the industry to meet these loads, as has been done
during the past years,

(Chart §) Figure 6 shows a portion of the same curvesshown in
Figure 5. Superimposed on these curves and adjusted to the total indus-
try basis are the actual December peak loads and capabilities 1947 through
1959, and those forecast iast (ctober for the years 1560 through 1962,
This figure demonstrates that generating capabilities have been adequate
during the past years to meet the peak demands through 1959, It indicates
also that scheduled capabilities throughr the year 1862 will also be adequate
to meet the December peak loads expected during those years.

Data in the hands of the Power Survey Committee show that a
very large part of the generating equipment required to provide the capa-
bility between now and 1962 is actually on order with the manufacturers,
and construction of the ProjectSin question is scheduled for completion

appropriate

atl appeemisiate times. More than 80 percent of the generating equip-
ment required to provideA the forecast 1950 capability had been shipped
to the plant sites as of January 1, 1980,

Looking ahead, it is evident that very large amounts of new heavy
power equipment will be required each year from the manufacturers not

only to serve the increases in load, but to replace older equipment as

it comes to the end of its useful life,

Ls a regular matter, at the time of each semtannual power survey,
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7 productive
estimates are made of the potential mmwwer capacity of the domestic

equipment manufacturers over and abdve the commitments already in
hand, The basic data supplied by the individual manufacturers are com-
piled by the Survey Committee to represent the entire domestic industry.
These estimates serve to show the adequacy of the nation's equipment-
manufacturing facilities to provide the necessary generating equipment
to meet the future requirements,

For the longer-range term, manufacturers often make their own
predictions; but at all times they work in ciose cooperation with the poWer
systems, so that there is good agreement as to the long-time needs.

From the foregoing I believe you will agree that the power systems
of our country are fully alert to the probable future electric power
requirements, and are planning adequately to meet those needs. For our
own system in Michigan we have a Load Study Committee, which meets
at frequent intelrvals to review load trends and all available data con-

cad
cerning probabl*t% growth, We have a System. Development Department,
responsible for planning the broad development of our transmission .
and power-generation facilities to meet the forecast load. We have a
tentative plan for the actual installation of main generating units during
the next ten years; and we are acquaring rights of way for new transmission
ines that will be needed during that period.

I amsure from my contacts with the responsible power executives

throughout the country that all power systems are actively engaged in similar

planning, As a strong believer in our American system of competitive
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free enterprise, I feel that most of the required expansion can be
achieved by private financing.

There are a number of trends in power‘ system practices which
are significant in meeting the power needs of our country. Perhaps

turbine
the most spectacular is the very large sizes of the steam{\generating
units that are being installed. In 1850, units having a capacity of
125, 600 .kilowatts were considered exceptional. Now some half dozen
units with capabilities exceeding 300, 000 kilowatts are in operation;
and units with capacities up to 600, 000 kilowatis are on order. The -
major part of our new thermal generation is being provided by units
with capacities above 200, 000 kilowatts. These large units are fully justified
because they give a lower capital investment per kilowatt of capacity,
a higher thermal efficiency, and a lower cperation and maintenance
expense,

It is largely through such economies as these that power systems
have succeeded in holding the line with respect to power rates, or holding
rate increases to a minimum,

Along with the large units, several methods for more effective
cooling of the generators have been developed. This resuits in substan-

impressive .
tially smaller physical size of units and-iNmpsmeiee weight reduction,
Though and temperatures

%8 there has been a trend toward higher steam pressures over
the years, the increases have not been particularly significant in the
past three or four years. Several super-critical projects, sponsored

by the American Electric Power Corporation, the Philadelphia £lectric
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Company, and the Cleveland Electric Illuminating Company,are now
coming into operation. These projects will be carefully studied, and
such advancements as are economically justified unquestionably will
be adopted by many systems.

Another ifnportant advancement has been the increase of inter-
connections between power systems, and pooling of operations. These,
of course, are economic matters which provide greater reserves and
greater economy for the systems that are involved. But it does not fol-
low that interconnections should be made indiscriminately and without
economic justification,

The movement toward higher voltage transmission continues,
bﬁt important questions regarding what the voltage should be remain
unanswered, The highest voltage in commercial operation today in
the United States is 345, 000 volts, Zuropean experience seems to
prove that somewhat higher voitages, perhaps as much as 500 or 500
kilovolts, or 500, 000 or 600, C0O0 volts, are entire_ly practical, Several
test programs and many studies designed to provide further much-needed
information are in progress,

Supervisory control systems; actuated by electric computefs of
various kinds, have made egtremely important improvementé in power
system operaticn during the past few years. The computers are used
to determine on a continuous basis the optimum operation of power

systems' generating facilities: and the. Supervisory system dispatches

the proper loading instructions to the various generating plants, The use

12



of this equipment will increase.

A further dévelopment of this kind is a completely automatic
control system for a steam turbine generator and related steam boiler,
At least one such installation is now under construction » and others are
being considered,

Taken all together, it is evident that many improvements in
power system practices are under intensive development by the electric
power industry in the United States. I believe that in most cases, our
technoclolgy and engineeriﬁg is equal to or better than that elsewhere,

Atomic power got its real start in 1954, when the Atomic Snergy
Act was changed to permit industry to engage in its development on an
ownership basis. There were high hopes by many, who were noiu;élw?r’are
of the difficuit prolﬁlems involved, that its practical development would
be a matter of a few years at most. Those who had studied thé problems
carefully, however, recognized that many years of intensive and difficult
work Jay ahead, and that from ten to twenty or more years would elapse
before atomic power could be competitive with the existing conventional
methods of generation,

Since 1954 approximately 20 power reactor projects have gotten
under way. Four of these have been in successful operation for some
time, The remainder are in various stages of preliminaryloperation,
construction, and planning,

It has been expressed by some that the development program, as

represented by these 20 reactor projects, is lagging and inadequate.
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Some of you visited the Enrico Fermi Atomic Power Plant, near Detroit,
a few days ago. I am sure that you will agree that work on that proj-
ect is proceeding in an aggressive manner, We fully expect to have

the physical constructioﬁ of the project essentially completed during

the third quarter of this year, and to begin nuclear operation shortly
thereafter. It is probable that about one year will elapse before fuli
load operation is achiewel, aﬁd at least three or more years before
significant data concerning the reactor will be available,

I personally know that the other projects are being carried for-
ward with as much vigor as our Fermi project in Michigan. In proper
course they will be completed, and their operation will add to the fund
of knowledge and experience concerning atomic power.

The point I wish to make is that atomic power deveiopment is
moving forward on a broad front. The four projects that are operating are
contributing much toward . needed knowledge and experience.
&————Another project is now in preliminary operation., All of the 15
projects now under construction or in advanced planning stages are
expected to be in operation within three years. With the resulting wealth
of experience ,we will be able to move far toward obtaining truly compet-
itive atomic power,

In Detroit we have made severalldetailed studies based upon
experience in designing and constructing the Fermi plant, to deter.mine

what could be accomplished with an advanced design of a breeder reac-

tor that we could build during the next three or four Years. We find that
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very important reductions in capital investment definitely would be
gained. If  certain improvements in fuel cycle performance, using
piutonium, can be developed, it should be possible to produce power
with a large breeder reacto?fclese to competitive cost.

Such an accomplishment is five years or perhaps more in the
future. Similar possibilities seem to be within reason for several other
reactor conceptsﬂ:}raken all togethér, it seems to me that we do have
an adequate atomic power &evelopment program under way here ia the
United States, It includes all of the reactor types that have been suffic-
iently advanced and have promising teclmology., Cbviously, as new tech-
nology becomes available, we should add more projects to the program
if it seems that the experience to be gained justifies the expenditures,

Operéting results will become available from nearly ali of the
projects noW approved within the next three to five years, I am sure
that the electric power industry, . equipment manufacturers, operating
systems, apd engineers are fully prepared to carry on and to utilize
these results in the endeavor to achieve genuine economic atomic povfer.

And now, gentlemen, I would like to take us overseas into the
USS and to discuss with you electric power in the Soviet Unioii,

I am sure we can agree that electric power in the Union of Soviet
Socialist’ . Republics is of great importance to us here in the Unitec
States, both from the standpoint of economic growth and defense posture,
It is reascnable to presume that the Russians may develop new methods
and practices different and perhaps even better than ours, as other coun-
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tries have done.

After a long period of negotiation, through personal contacts
and with State Uepartment assistance and sponsorship, arrangements
were made for a group of ten United States electric power industry
executives to visit Russia in August, 1958, and again in August, 1959,
These visits were considered by both Russia and the United Stétes as
part of the cultural aﬁd technical exchange between our countries.

In 1958 the host organization was the USSR Ministry of Power.
Between 1558 and 1959 there was a change in the system of administer-
ing the electric power industry, and the host organization was the Minis-
try of Construction of Power Stations.

Both American delegations left the Soviet Union with the impres-~
sion that their host had been sincerely trying to present the facts about
the status of the electric power industry in their country. It was also
clear that the Russians were highly desirous to obtain similar facts con-
cerning the United States electric power systems and power equipment
manufacturing capability, |

To that end the United States did entertain a party of 12 Russian
power engineers during October of 1959. The interest of the group
lay primarily in thermal power plants; and they were permitted to visit

- power
& considerable number of our moderr}\ plants and manufacturing plants

during their 30-day visit,
uring our two trips we traveled more than 17, 000 miles in

Russia--from Leningrad in the west to Irkutsk, on Lake Baikal, in eastern

16

Lo A A . AP 0 £ b1 e e



[T

Siberia, We visited five modern thermal power plants, Vseven hydro-
electric plants, and three nuclear power plants. We saw Russia's newest
high-voltage transmission facilities and test installations. We visited
their exﬁerimental laboratories, équipmentmanufacturing facilities,
and bther places of interest., Most importantly, we discpssed electric
power freely and at length with responsible officials at many points.
The Edison Electric Institute is publishing a comprehensive report
concerning our visit,

In considering electric power in Russia, we must remember
that it is a vast country, about two and a half times the size of the

continental United States, with a population of nearly 210 million people,

spread over two continents. It has tremendous natural resources,

including very large reserves of coal, oil, natural gas and peat--

the fuels needed to build an industrial society. It has very large rivers,

with great hydroelectric power potentiality, It is engaged in building

and expanding many large industrial complexes in widely separated areas,
'In terms of total generating capacity, the Soviet electric indus-

try is second only to the United States. At the end of 1958 they reported

a generating capacity of about 53 million kilowatts, and a total genera-

tion of 233 billion kilowatt hours for the year. Presumably these .

figures include self generation of individual industries; and comparable

figures for the United States'are 160 million kilowatts of capacity and

724 billion kilowatt hours,

And may I tell you at this point that we took with us .0 the
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Soviet Union some of our EEI power survey reports. I had maps of
the electric power systemé of the United States. I gave many lectures,
So to speak, on electric power in far-off places--in a generating plant or .
in a social center and the like, because I wanted to give them something
in return for what we were receiving from them, And they were greatly
impressed with this kind of an approach, knowing full well at all times
exactly where they stood; and I wouldn't be surprised if one of these
dajrs we might find a sornewhatrsim‘ilar report on the Soviet Union.

It was surprising to us that 80,5 percent of Hussia's generation
in‘1958 was by thermal piants and 18,5 percent by hydroelectric plants,
Although the United States produced almost three times as much eiectricity
in 1958, the ratio of thermal to hydro generation"3®neariy the same--
80.7 percent thermal and 19, 3 percent hydro here in the United States,

We discussed this matter at length with our hosts, because we
wanted to get a true comparison. We were told that . thermal plants
could be built with lower capital investment and in a much shorter time
than hydro plants., In the interest of providing the greatest amounts of
power with the capital availablé and at the earliest possible time, the
maximum effort was being placed on the construction of thermal plants;
and hydroelectric plant construction was being deliberately lessened,

This program was made particularly clear by Chairman Khrush-
chev at the dedication of the '2, 300, 000-kilowatt Kuibi shev plant on
August i0, 1958, when he announced that hydroelectric construction was

to be lessened and greater emphasis was to be put on the development
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of thermal stations.

A short time later, in his presentation of a new Seven Year Plan,
the Chairman explained the chénge of policy this way: "The priority
construction of thermal electric power piants will make it possible to
increase in the course of the seven-year period the total capacity to be
corﬁmissioned at electric power stations by approximately 10 million
kilowatts,by reducing the capital investment in the construction of hydro-
electric plants, If the correlation that had developed in previous years
between the capacities of thermal and hydroelectric plants were preserved,
it would be necessary eithef to reduce the planned putting into operation
of new stations, or to increase capital investment in the development
of the power industry b'y 23 biilion rubies,"

Construction of large hydroeleciric plants in Siberia isr to be con-
tinued. The Bratsl; (4, 500, 000 kilowatts), Kremenchug (525, 000 kilo-
watts), Votkinsik (1, 000, 600 kilowatts), and Bukhtarma (525, GO0 kilowatts),
along with the Stalingrad plant.on the Volga (2, 530, 00G kilowatts) were
specifically named by Chairman Khrushchev in his statement.

In Russia, as in the United States, many of the good water power
sites are located far from the centers of population where the power is
needed. American engineers have learned that, because hydro power
must often be transmitted over long distances, and because hydroeliectric
plants are more expensive per unit of capacity to build than steam plants,
steam power, with notable exceptions, is more economical than hydro-

electric power, The Russians appear to have arrived at a similar con-
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clusion., This I have personally discussed with many of them, includ-
ing Ministers Mikoyan and Kozlov; and I did so in their own private
oifices in the Kremlin, as ﬁreli as when they visited us here in the
United States.

With respect to Russian power plants, we did not find that they
have equipment or praétices that are s'ignificantiy superior to ours.
Their largest thermal units in operation have a fated capacity of
150, 600 kilowatts, and we did see two units rated at 200, 000 kilowatts
being installed, We were informed that 300, 000 kilowatt units are
being designed, and I have no doubt that they will achieve those. e
visited one piant with a total present operéting capacity of 600, 000
kilowatts, and were told that the ultimate capacity of several thermal
plants would be 1, 500, 00C kilowatts each. Ag you know, several plants
in the United States with capacities in excess of 1, 600, GO0 kilowatts
are already operating, Whether we expand those plants or not is strictly
an economic matter,

And may I pause to tell you a little story that is not in the text,
but it struck me very much so at the time, I have just told you of
this plant of 600, 600 kilowatts. It's at that plant where they are adding

kilowatts,
the two 200, 000/ which will bring the capacity up to 1, 000, 060 kilowatts,
The plant is in the south of the Urals. It's in charge of a White Kussian,
a2 man who in his youth lived in the western part of the country, in the

Ukraine. He has been in the south of the Urals for many years. He's

now a man in his sixties--a tal] engineer, Te's the father of the Russian

20
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woman high jumper who won the world's championship at Philadelphia
in éarly July. Ie's very proud of her and told me that she had written
back to him while she was over here telling him how wonderfuily well
she had been tfeated by the American people that she had met,

It made a great impression on that old gentlemé.n. He couldn't
have been more hospitable to us. Iie took us to their social center,
not far away, and outside were thousands of peopie waiting to greet us--
mothers, fathers, children, grandmothers--flowers in hand. They waited
outside until we had our dinner, It was a very excellent dinner, well
served. And this man brought there some branches from the apple trees--
he had been raising apples--branches of cherry trees that he had grown,
and other things that he had grown, to show us that in addition tobeing
an engineer and the director of that power plant, he had some other
interests.

He gave me a really wonderful piece of handicraft in iron--what
I call my iron horse--from the Urals, weighing about fourteen pounds,
1 was able to get all but its head inside of an 5. A, S, flight bag; and so
I carried it in my hand all the way back to Ixtroit, as his gift that he
had given me, I had many comments regarding it from people along the
way. In Vienna I bought a little hat to put on the horse's head, because
I thought he would look even more attractive that way,

I tell you this little story because I think it has a great deal

of significance,

We visited factories where turbine-generators and boilers are
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being built. While their designs and production methods are good,

I believe they are not quite equal to those of our American companies.

The reinforced concrete structures of the Xussian thermal power plants
generaliy have a somewhat bulky appearance as compared to our own
structural .;.:teel construction, And I think thisg is perfectly understandable.
However, this is not to imply that it is not shtisfactory for their purpcses .,

On the whole, it was the opinion of our groups that the Russians
have done a good job with their tharmal plants, Their thermal efficien-
cies seemed to be somewhat lower than ours for comparable conditions, and
the total cost of producing a kilowatt hour seemed to be somewhat higher,
Cost comparisons are difficult, because there is no real basis of estab-
lishing currency conversion rates. We could not determine fuliy whether
the reliability of their equipment and plants and their maintenance prob-
lems are comparable to curs.

The Russian Hydroelectric power stations seemed to be well con-
ceivedand in most cases, well built. Of course, there is much evidence
of the Rﬁssian desire to have the world's largest, They have claimed
for several years to have ceveloped advanced methods of prefabrication
which reduce the time required to build such projects. We could not
determine whether these methods, particularly ag applied to concrete
structures, would meet the design factors applied to similar work in the
United States, Kuibishev required seven years for construction to the
point where the first unit was ready for operation,

We gained the impression that the Russians have succeeded in
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building hydraulic turbines, and associated generators, with larger
capacities than we have available for similar hydraulic conditions in the
United States,

Traﬁsmission of electricity is a highly important matter in
Russia because the optimum power plant sites, both thermal and hydraul-
ic, are often far from the population centers. As in the United States,
the hydros are mostly far from the large load centers, such as Kuibishev,
on the Volga River, which is some 800 miles from Moscow, Many of
the thermal plants are located near the center of extensive low-grade
coal deposits, distant from the populated cities.

With these conditions, the Russians have built about 2600 miles
of 400-kilovolt transmission lines. The longest now in operation is the
600-mile line from Kuibishev to Moscow. Further, they are actively
studying much higher alternat\ingurrent voltages, and plan to convert
their 400, 000-volt lines to 500, 000 vblts. They are intensively investi-
gating the possibility of direct current transmission., Ve saw much of
this work and are confident they are making good progress, I personally
gained the impression that they believe 600, OOQ—volt AC lines are practical.

The three atomic power plants we visited were interesting,
There was nothing to indicate, however, that their technology is superior
to curs. They seemrto have adopted the attitude that the development of
atomic power is not of critical importance, but, rather, is a matter

for economic development,

The Russians have prepared extensive plans for the interconnec-
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tion of the many power systems that now serve the various industrial
areas, particulariy in Buropean Russia. We could not determine how
carefully the economics of such interconnections have been studied,
but we are certain that many years will be required to carry out the
programs which were outlined to us.

In summary, all of the 15 men who participated in o‘ne or both
of our visits believe that the Russians are doing a creditable job of
providing electricify for their expanding industrial economy. They are
doing it with a philosophy of government greatly different from the
phiicsophy of most of us who accept and admire the ireedoms of the
United States and the other western world countries,

‘The members of cur group  question that the Russians can
achieve 116-112 million kilowatts of power capacity by 165, which
Chairman Khrushchev proclaimed in his statement concerning the pres-
ent Seven Year Plan, There is real question, too, concerning whether
any of the various five-year and seven-year pian goals have been met.
The economic problems for such accomplishment are difficult indeed,

Zven assuming the goal is reached, it is worth remembering
that in 1965 the power systems of our country should have a total gener-
ating capacity of about 245 million kilowatts,

And may I say that I was concerned with the Soviet Union in the
eariier days, the lend-lease days, when I was in the War Production
Eoard as a civilian, and I worked with them in connection with the mili-

tary government in Germany. I know of the great destruction that
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occurred as the German armies marched through the Ukraine and the
Don Basin. You know what happened at that rather historic plant, built
there in the southern part of Russia, where Colonei Cooper was one of
the main engineers, At that time, before hostilities, they had some-
thing of the order of 10 million kilowatts. About half of it was destroyed.
S0 you can understand that in the rebuilding they have gone {rom some-
thing like 5 million kilowatts that I knew of to some 53 million kilowatts
at the end of 1958. And that I think is really quite a great accomplish-
ment, realizing that thereWereémany things to do, And it's well for us
to remember quite well ana in proper perspective what the Russians
have accomplished in their electric power work., I think they should be
given great credit for what they have done,

And s0, in closing, gentlemen, I think, as we said earlier,
electric power is important. Itis a means to an end. Just having capac-
ity in itself means little unless it is utilized for a real and genuine pur-
pose. Therefore it has to be used for productive purposes and to main-
tain our high standard of living.

It is well to remember that it was the successful accompiilshment

’ commercial
of f&dison in October of 1875, when he perfected the firstﬂelectric lamp~~
that it was a piece of utilization equipment that really started the power
industry on its great expanding program; that we found the way of using
electric power economically and for the benefit of the people,
4nd so, after the many years since 1879, I feel that the electric

power industry of the United States--and I use it in its broad sense--
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has done and is prepared to do its part in maintaining our American
way of life.

Thank you all very much,

Mi, MUNCY: Gentlemen, Mr, Cisler is ready for your questions.

QUESTICN: ‘Would you comment on the importation of foreign-
made generating equipment, particularly whether the private companies
are pﬁrchasing any of it?

M&. CISLER: I don't think that the purchase of foreign gener-
ating equipment has been done on any substantial basis by the private
power systems. You know that there has been the purchase on the part
of some of the Federal and non-Federal systems.

May I tell you that in the case of our own company, the Detroit Ldison
Company, we did purchase a 20, 600 kilowatt turbine generator for one
of our heating plants from a Swedish manufacturer. It's a small unit,
We use it for heat balance purposes, to get some electric power from
the higher pressure and temperature steam before exhausting it into
our central heating system, which is a very extznsive one, probably
second in size in the United States, second to that in New York City,
And so we're heavily in the steam business, with fpﬁr steam-heating
plants; and we have had previously some electric generation from a
similar unit located in this same plant,

The foreign manufacturers--I've seen this quite clesely because
I lived with it both during the war and since then--the foreign equipment
manufacturers have been able to build iarge-size units, as large as we
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are able to build here in the United States. I believe that some manu-
facturers envisage stili’larger units. I ém sure they do. BEut the Euro-
pean manufacturers are now able to build the size of units that we need
here in the United States, to build them well from a technical and engin-
eering standpoint and ihat of efficiency, and, of course, at a price that
is competitive with those built here.

FI think we have to face the fact that the Suropean manufacturers
can buiid comparable equipment to our own. They are no longer restricted
because of size., It's only a few years back when the largest machine
that you could get in Europe was 100, 000 kilowatts, and there were only
a few manufacturers who could do that, They caught up awful fast in
their_technology and engineering and manufacturing practice-s;

LUESTION: In lookingl at your chart which presents the increase
in.capacity and use of electricity from 1947 on, I was kind of startled at
being unable to find the emérgency of 1953 or the recession of 1958 on
that chart, Apparently they l;lad no effect on the continuous expansion.
This raises two questions. One is, Why? The other is, What are the
central factors tha_.t affect demand for electric power?

Mk, CISLER: Well, there are a number of factors, Of course
your expanding economy is the controlling one, When I say "the expand-
ing economy" I mean that as created By more factories, more homes,

‘more shops, more and more use of electric energy for many, many
purposes. That brings about a continuing load growth, which historically

brink ‘
has been at the mae of doubling every ten years.
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Now, in buﬂding generating facilities we must plan far in advance.
“We have to do our engineering studies of where is the most economic
location to -add generating capacity--whether in existing piants, in an
increment to a plant aiready built, or whether t{o start an entirely new
installation, Such studies, as I said, are going on continuously,

Then, when we deride where to build, then the detailed design
has to be accomplished. All of the equipment has to be selected. Bidding
has to occur. And then, of course, the coh‘struction is carried out.

may be

S0 a period as long as six years e involved. It can be done, of
course, in less., The actual field construction may require 36 months
to carry out, So when you realize that perhaps 24 months from the time
of placing an order for a large turbine generator is required in order
to get delivery of that, and then a number of months for its actual field
installation, you can see that in carrying out the additions of capability
you must do it on an orderly and continuous bagis, and you must follow
these historic trends.

And therefore, when a recession, such as came about in thogse
years that you mentioned, comes along, power system executives. look
closely at the picture, at their capital requirements, going out to bring
new capital into the business, and it is possible to slow up construction
a little or to speed it up, depending upon the conditions. The actual
increments of capacity may be delayed a little or may be advanced a
little according to the needs, but you will find that the trend upward in
the addition of capacity is carried on on a relatively uniform basis. In
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1958 I think about 14 million kilowatts of additional capacity were added,
and in 1558 about a similar amount, And, as I said, 80 percent of the
equipment for 1560 has already been shipped from the factories.

Now, a very significant part of the value of these power surveys
is the confidence that it gives people that they have good data to work
with, And a power system has a great responsibility in having an ade~-
quate supply available tc meet all known ioads and even unanticipated
ioads. So the tende'ncy is to be sure that there is enough capacity,
That's the policy in the Detroit Edison COmpény and I'm sure it's true
with many others, because we must serve and we must be ready to
serve at all times., When the load occurs, capacity must be there to
meet it,

QUESTICN: Does this also explain the steady line as far as use
is concerned?

MR, JISLER: Well, as to the steady line of use, you see, use
is made up of many factors--industry, homes, farms, shops, and added
uses, and, let me say, more efficient uses., This is very important to
understand; because we are finding how to use energy of all kinds more
efficiently, It's what's happening now in Western Europe, where they
now have an overabundance of coal supply. They have learned to use
coal more effectively and efficiently. They, of course, are bringing
in more 0il from the Middle Eas;/nparticular. And so here in the United
States I spoke about that, I said that we did not reach the peak loads

of December to the extent of about 2, 2 percent, I think it was,
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Well, as you know, with the steel shut-down--and I saw it in
our own system--when shut-downs occur, .when they come back into
operation, they usually come back using a little less proportionately
for each unit of output, And they use not only a little less energy,
but they use a little less in the way cf personnel. That has been my

shut-downs in
observation. If has been true forhautomotive production and steel
production. When they come back, they have found ways of doing the
same thing with a little less.

And so there are these many factors that enter in, Whatr you
see is a co mposite, a cross-section, as the resuilt of many components
that enter in. If you were to study how the system development people

weight
give milmmiime to One component or the other of load growth--many of
these things are empirical and they are based upon experience, But
this is the actual historical trend, and as we see it for the future,

«UESTION: I noticed that you commented on the large number
of interconnections in Russia, Do you feel that the extent of our inter-

their
connections and W capacity in this couniry are adequate to prevent
some local demand being cut off by a natural disaster or enemy action?
8. CISLER: I think cur country is well equipped from a defense
standpoint, And I think the interspersing of the power systems and the
power plants is all very sound and realistic,

I went through the period, as some of you may know, ‘during the
war days in the Mediterranean and the Buropean theater. My work had
to do with getting thege power systems, gas systems, and water supply
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systems bé.ck inté operation. So I have had some experience in that
field, And it has been the experience that when destructicon occurs,
usually the reqﬁirements for power go down faster than the ability
to supply .= the power. 4nd so we must keep rthat in mind.

Take, for example, the case of the Sté.te of Michigan, We
are all heavily interconnected -there. Cur own system has three points
of interconnection with Consumers Power, two points of interconnection
with the Ford Motor Company, one point of intercohnection with the City
of Detroit, and two points of interconnection with the Province of Cntario,
That's a very heavily interconnected area there. And so you‘ can go to other
parts of the country.

These power-generating facilities are interspersed, so to speak., I
would believe that if any great destruction occurred in an area, the require-
ments for power would be more severely cut down than would be the
ability to supply that power. |

GUBSTION: I was interested in your growth curve that you pro-
jected, You just mentioned that it doubles every ten years. Ffiowever,
if you project this 50 years into the future, you get a phenomenal growth
and, of course, you approach infinity in 60 or 70 years from now,

-

What factors particularly prorhpted your forecasters to come up with this
phenomenal increase?

MR, CISLER: It's based upon the experience in the past and
the way in which after a recession it seems to resume that same upward

trend,



Now, it is hara for me, having been in the industry all my life,
to see how this matter of energy consumption can go on--and I speak
of it in the broad sense, not just in terms of electric power--how the
use per capita can continue to expand and expand., Cf course, our re-
sources to meet those indefinitely do not exist unless we find some new
sources of energy, such as fisgion, fusion, and the use of solar energy
and the like that all of us are keenly alert to,

Fow much in the total picture this total energy requirement--I
happen to be the U.S5. member of the Energy Advisory Commission for
Europe in the OIC--and ‘their predictions here are much the same as
those over there,

What kind of an economy we are going to have in the year 2000
I don't know; It's certainiy gcing to be far greater than it is today,

I have the feeling that the rate is tending to slow up a little. In the exper-
ience in our country and in Western Europe and in the Soviet Union they
are finding a little less rapid rate. I was inclined to feelunti] more
recentiy that maybe this doubling was going to occur every ll to 12 years
rather than every 10 years. Those more familiar with the data come

4 upward
back and say, "'Well, it looks as though it's picking up the oldﬂtrend."

My personal feeling is that there will tend to be an easing off of
the rate of growth, for a number of reasons--more efficient use., Not
that there will be an inadequacy for the foreseeable future of electric
power, but simply because we will find more efficient and more effective

ways of using a given million B, T.U.'s of energy or a given voiume of



water.

HGUESTION: Sir, you were referring {o the interest of the

Russians in learning how to transmit power at high O,C, voltages.
I wonder if you Woﬁld elaborate just a bit gnd tell us what some of the
advantages of U, C. are, and also what sort of scheme do they have in
mind for getting it back down into the voltages that they can handle for
the normal distribution on the distant end,

MR. CISLER: This goes back to the war days. When some of
us reached berlin .‘ the first day or two after we were allowed to go in
in July of 1845, we found that the Russians had taken the experimental
D.C. equipment that was under way to the north of Beriin for a distance

reports and the like
of about & hundred miles. We were able to acquire the raweki which
thé CGermans had prepé.red not only for this experimental installation,
but also their proposal to develop the hydro resources of Norway, to
bring power down from Nofway and Sweden underneath the sea and into
Cermany. They had done a lot of work, They proposed volfages up éo
“ 800, 006 of U, C,

The advantages that they saw, and the advantages that exist
today, are that at high voltages great bulks‘ of power can be transmitted,
There is also the ability to put it underground at lower cost. You don't
have the problem of the corona that you have from £.¢., and the overhead,
From a defense standpoint, you have underground rather thandoverhead.

So the Russians have picked that up, and they now have a sim ilar

installation, operating at 200, 000 volts D, C. What they really do is to
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have 160, 00C from one side t© - ground and then by having another
from one side to ground, between the two conductors they get 200, 000
voits.

Their next stép is to build a long line from the Stalingrad hydrc
plant, a 2 1/2 million plant, over to an area in the Don Val‘ley, the Don
Basin, at 800, C00 volts. That they will call an exberimental iine,

Following their experience with that, they will then start to move
into the Siberian area, They will take a big complex of generation
there anad interconnect it with another big complex by means of high-
voltage L. C, or high-voltage A, C. interconnections.

But the reason for tﬁe D, C.--and I think there are sound reasons--
and I think that we have much to do here in this country in that connection--
1s the ability to go underground., The conversion and inversion equip-
ment is much superior today, because they don't use the mercury arc
rectifiers or converters. VThey use what they call valves, which are
more mechanical devices. That equipment is more reliable, They can
get into the higher voli:ages with it, The Soviets have done quite well
with this valve equipment,

S0 here again technology and engineering are being advanced;
and I feel confident that there is going to be an extensive use of direct
current in the future. In the past it has been the cost of <BPEx conversion
and inversion that has been a iimiting fé.ctor, but I think that wili be
brought under economic control,

That is not as compilete an answer as perhaps you would like to
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have, but I don't want to take too much of your time. I have given you
the general principles involved.

R, MUNCY: Mr, Cisler, all of us are indebted to you for
letting us share your wealth of information regarding power and defense.
Cn behalf of the group that had the privilege of going to Detroit. last
week, may we thank you personally for that wonderful trip through
the Detroit Edison plant,

i, CISLER: We want you to come again.
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