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28 J a n u a r y  1960 

GEN. HOUSEMAN: 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 growth. 

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. I-le 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 civilianw~se as we get into the problems of 

space in the near and the distant future. 

%Ve have a speaker who has been here at the College many times. 

He is one of our true friends, I am certain. He andhiSorganization 

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 l%ir. ~¥alker L. 

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

again, IV~r. Cisler. 

MR. CISLER: General Houseman, G e n t l e m e n  and Friends: 



I t  i s  a g r e a t  p r i v i l e g e  to be  wi th  you aga in .  I a l w a y s  e n j o y  c o m i n g  to 

the I n d u s t r i a l  C o l l e g e  of the A r m e d  F o r c e s ,  b e c a u s e  I b e l i e v e  v e r y  s i n c e r e l y  

in  the w o r k  that  you do h e r e ;  and  i t ' s  a p l e a s u r e  to r e c e i v e  m a n y  of you 

in  D e t r o i t .  I f ind  tha t  I have  the o p p o r t u n i t y  to c a t c h  up wi th  o ld  f r i e n d s  

w h e n  I c o m e  h e r e ,  and  to m a k e  new  o n e s  as  wel l ;  and  I ' m  s u r e  that  t h i s  

w i l l  be a n o t h e r  one  of t hose  v e r y  p l e a s a n t  o c c a s i o n s .  

My s u b j e c t  today  wi l l  be  t h e  p r e s e n t  s t a t u s  of  e l e c t r i c  p o w e r  

in  the U n i t e d  S t a t e s .  A l s o  I w i l l  g ive  you s o m e  p e r s o n a l  o b s e r v a t i o n s  

and  c o m m e n t s  r e g a r d i n g  the  d e v e l o p m e n t  of  e l e c t r i c  p o w e r  and  a t o m i c  

e n e r g y  in  the Sov ie t  Un ion .  

We have  for  you c o p i e s  of wha t  i t  i s  I w i l l  d i s c u s s  wi th  you t o d a y - -  

in  the f o r m  of a l i t t l e  b o o k l e t  wh ich  m a y  be u s e f u l  to you as  you c a r r y  

on y o u r  own s t u d i e s .  I b e l i e v e  t h e r e  a r e  a v a i l a b l e  a l s o  s o m e  of the  

• o t h e r  r e c e n t  p o w e r  s u r v e y s  of the E d i s o n  E l e c t r i c  I n s t i t u t e .  What  I 

have  to s a y  today  p e r t a i n s  l a r g e l y  to the w o r k  of  the E d i s o n  E l e c t r i c  

I n s t i t u t e  and  o t h e r  w o r k  w h i c h  is  go ing  on a r o u n d  the w o r l d .  

In fact ,  th is  a p p r o a c h  to hav ing  a s t a t u s  of e l e c t r i c  p o w e r  i s  

b e i n g  f o l l o w e d  by o t h e r  n a t i o n s  of W e s t e r n  E u r o p e - - b y  the i n d i v i d u a l  

n a t i o n s  and  by the g r o u p s  of n a t i o n s ,  p a r t i c u l a r l y  t h o s e  in  the OEC 

c o u n t r i e s .  And  i t  m a y  s u r p r i s e  you to you that  T u r k e y  has  f o l l o w e d  a 

s i m i l a r  a p p r o a c h .  J u s t  y e s t e r d a y  I r e c e i v e d  in E n g l i s h  the  l a t e s t  

s u r v e y  of the  J a p a n e s e  e l e c t r i c  p o w e r  s t a t u s .  

I b e l i e v e  i t  is  a x i o m a t i c  to s t a t e  tha t  m o s t  of us  h e r e  today  who 

a r e  v i t a l l y  c o n c e r n e d  wi th  the  s t r e n g t h  of  ou r  c o u n t r y  a r e  a w a r e  too of 
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the  i m p o r t a n c e  of e l e c t r i c  p o w e r ,  bo th  in  p e a c e t i m e  and  in  n a t i o n a l  

e m e r g e n c i e s .  E l e c t r i c  p o w e r  is  a m e a n s  to an  end,  a v i t a l  r e q u i s i t e  

fo r  n e a r l y  e v e r y  a s p e c t  of ou r  l i v e s ,  fo r  e c o n o m i c  a d v a n c e m e n t  in p e a c e -  

t i m e ,  and  e s p e c i a l l y  fo r  the d e f e n s e  of our  c o u n t r y .  

So tha t  we m a y  u n d e r s t a n d  the e l e c t r i c  p o w e r  s i t u a t i o n  m o r e  

ful ly ,  I s h a l l  f i r s t  d i s c u s s  the m a t t e r  of p o w e r  s u p p l i e s ,  p e a k  loads ,  

and  g e n e r a t i n g  c a p a b i l i t i e s  in the U n i t e d  S ta tes ,  and  the  s t e p s  tha t  a r e  

b e i n g  t a k e n  to m e e t  fu tu re  n e e d s .  A f t e r  t ha t  I s h a l l  d i s c u s s  n u c l e a r  

p o w e r  and  i t s  p r o b a b l e  r o l e  in h e l p i n g  to m e e t  ou r  c o u n t r y ' s  e x p a n d i n g  

p o w e r  r e q u i r e m e n t s .  F i n a l l y ,  wi th  y o u r  a g r e e m e n t ,  I s h a l l  b r i e f l y  c o m -  

m e n t  c o n c e r n i n g  e l e c t r i c  p o w e r  in the Sov ie t  Union  as  c o m p a r e d  wi th  

the  U n i t e d  S t a t e s .  

In beginning this discussion we should have a clear understand- 

ing of the role of electricity in our way of life. Our economy demands 

vast amounts of electric energy for many different purposes9 and ever- 

increasing amountswill be required as our economy grows. 

It does not follow, however, that our economy will grow simply 

because an abundance of electricity is available. Witness the depression 

years of the 1930's or the recession years of 1957 and 1958, when the 

electric power industry stood prepared to provide much more power 

than the consumers used. 

At present there is an adequate power supply available in all 

parts of the United States to meet the requirements of industry, commer- 
farms, and homes. 

cial business, ~ ~ .  There may be a few minor imbalances, 
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but  they  undoubtedly  a r e  of m i n o r  s i gn i f i cance  and fewer  in n u m b e r  than 

at  any t ime  in r e c e n t  y e a r s .  

T h e  E d i s o n  E l e c t r i c  Ins t i tu te ,  th rough  i t s  E l e c t r i c  P o w e r  Survey  

C o m m i t t e e ,  p rov ide s  c o m p r e h e n s i v e  u p - t o - d a t e  data  r e g a r d i n g  the power  

s i t ua t ion  in the Uni ted  States  on a cont inuing b a s i s .  R e p r e s e n t a t i v e s  

of power  s y s t e m s  th roughou t  the c o u n t r y  p r e p a r e  the ba s i c  i n f o r m a t i o n  

and p a r t i c i p a t e  in the c o m p i l a t i o n  of the s u r v e y  r e p o r t s .  The m a n u f a c -  

t u r e r s  of heavy  power  equ ipmen t  p rov ide  de ta i l ed  i n f o r m a t i o n  c o n c e r n -  

ing equ ipmen t  for  the expans ion  of g e n e r a t i o n  and t r a n s m i s s i o n  f a c i l i t i e s .  

They  a l so  p rov ide  an eva lua t ion  of t he i r  to ta l  m a n u f a c t u r i n g  capac i t y  

for  the per iod~ahead  over  and above the i r  ex i s t ing  c o m m i t m e n t s ;  in 

o the r  words ,  the unf i l led,  open - shop  capac i  This  en t i r e  ac t iv i ty ,  

t h e r e f o r e ,  r e p r e s e n t s  the c o n c e r t e d  work of people  r e s p o n s i b l e  for  the 

o p e r a t i o n  of our  c o u n t r y ' s  power  Sys t ems  and the m a n u f a c t u r e  : of m a j o r  

e q u i p m e n t - - p e o p l e  who a r e  r e s p o n s i b l e  not  only for p rov id ing  power  

and the n e c e s s a r y  g e n e r a t i n g  equ ipment ,  but a l so  the p lann ing  for  the 

fu tu re .  

(Cha r t  1) F i g u r e  1 is  a c h a r t  taken f rom the r e p o r t  of the 26th 

EEI  s e m i a n n u a l  power  s u r v e y  as of Oc tober  1, 1959. It shows the D e c e m -  

be r  peak loads and peak g e n e r a t i n g  capab i l i t i e s  ava i l ab l e  to m e e t  

those  loads as  ac tua l ly  e x p e r i e n c e d  in 1957 and 1958, and as f o r e c a s t  

for  the y e a r s  1959 th rough  1962. It a l so  shows the g r o s s  m a r g i n s  e x p e r i e n c e d  

o r  f o r e c a s t  for  those  s a m e  y e a r s .  

The E EI  s u r v e y s  cove r  about  97 p e r c e n t  of the e l e c t r i c  power  

4 



i n d u s t r y  of the count ry ,  inc lud ing  both i n v e s t o r - o w n e d  s y s t e m s  and 

those  of g o v e r n m e n t a l  agenc i e s ,  F e d e r a l  and n o n - F e d e r a l .  The to ta ls  

g iven  by those s u r v e y s ,  t h e r e f o r e ,  d i f fe r  l i t t l e  f rom data cove r ing  100 

p e r c e n t  of the i n d u s t r y .  

P e a k  capabi l i ty ,  as  u sed  he re ,  r e p r e s e n t s  the m a x i m u m  poss ib l e  

k i lowat t  output  with a l l  power  s o u r c e s  a v a i l a b l e .  It mus t ,  t h e r e f o r e ,  

p rov ide  the n e c e s s a r : y a l l o w a n c e  for  m a i n t e n a n c e ,  e m e r g e n c y  outages ,  

and s y s t e m  o p e r a t i n g  r e q u i r e m e n t s .  The g r o s s  m a r g i n  is  the d i f f e r -  

ence be tween  the peak  capab i l i t y  and the peak  load; and the n u m b e r s  on 

the top of the b a r s  give the g r o s s  m a r g i n  as  a p e r c e n t a g e  of peak load.  
the p r o v i s i o n s  

O b v i o u s l y ,  the g r o s s  m a r g i n  i n c l u d e s - ~ p m o m m ~ a  for  m a i n t e n a n c e ,  

unschedu l ed  outages ,  and s y s t e m  ope ra t i ng  r e q u i r e m e n t s .  Any r e m a i n -  

der ,  a f t e r  t he se  needs  a r e  me t ,  i s  ava i l ab l e  for  expec ted  load growth  

or u n f o r e s e e n  loads. 

This  c h a r t  shows m a n y  i t e m s  of r e a l  s i gn i f i c ance .  F o r  example ,  

i t  was f o r e c a s t  that  the D e c e m b e r  peak  load for  the coun t ry  as a whole,  

exc lud ing  the States  of A la ska  and Hawaii ,  would i n c r e a s e  f rom 107 m i l -  

l ion k i lowat t s  in 1957 to n e a r l y  125 m i l l i o n  k i lowa t t s  in 1959 and 153 

m i l l i o n  k i lowat t s  f o r  1962. S i m i l a r l y ,  i t  was f o r e c a s t  that  the peak capa-  

b i l i t y  to m e e t  these  peak  loads would i n c r e a s e  f rom n e a r l y  131 m i l l i o n  

k i lowat t s  in 1957 to 159 m i l l i o n  k i lowat t s  in 1959 and 192 m i l l i o n  k i lowat t s  

in  19 G2. 

The D e c e m b e r  g r o s s  m a r g i n s ,  which a r e  a h ighly  s ign i f i can t  

b e n c h m a r k ,  r ange  f rom 22 .2  p e r c e n t  to 27 .5  p e r c e n t .  
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~ - - - - - - T h e r e  i s  no op t imum g r o s s  m a r g i n  app l i cab le  to a l l  power  s y s -  

t e m s .  Some s y s t e m s  m a y  be s a t i s f a c t o r i l y  o p e r a t e d  with  g r o s s  m a r g i n s  

as  low as  10 pe rcen t ;  w h e r e a s  o t h e r s  r e q u i r e  m u c h  h i g h e r  g r o s s  m a r g i n s .  

Much depends  upon the c h a r a c t e r  of the load and the na tu r e  of the power  

s o u r c e s .  

Somewhat  m o r e  g e n e r a l l y ,  15 p e r c e n t  has  been  c o n s i d e r e d  to be 

a r e a s o n a b l e  a v e r a g e ;  but wi th  the r e c e n t  i n c r e a s e  of s u m m e r  peak loads  

as  c o m p a r e d  with  D e c e m b e r  peaks ,  t he re  is  s t r o n g  i nd i ca t i on  that  the 

a v e r a g e  g r o s s  m a r g i n  shou ld  be h i g h e r  than 15 p e r c e n t .  

It  i s  obvious f rom the g r o s s  mar~o/ns shown that  the power  s y s t e m s  

of our  c o u n t r y  a r e  a d e q u a t e l y  p r e p a r e d  t o m e e t  a l l  p r e s e n t l y  expec ted  

power  loads .  

I should  point  out h e r e  that  the a c tua l  c o m p i l a t i o n  of the power  s y s t e m  

d a t a  is  on the b a s i s  of the e ight  power  supp ly  r e g i o n s  of the Uni ted  S ta tes  

(Cha r t  2) as  e s t a b l i s h e d  by the F e d e r a l  P o w e r  C o m m i s s i o n  and shown 

by F i g u r e  2. The data  for  each  r e g i o n  a r e  inc luded  in the power  s u r v e y  

r e p o r t s ,  and m a y  be u s e d  for  de t a i l ed  s tudy .  

I should  a l so  point  out that  data  c o n c e r n i n g  both s u m m e r  and 

D e c e m b e r  peak loads  a r e  inc luded  in the s u r v e y  r e p o r t s .  In r e c e n t  y e a r s  

the t r e n d  has  been  for  the s u m m e r  peak  loads  to a p p r o a c h  those  of D e c e m b e r .  

(Cha r t  3) Th i s  i s  r e p r e s e n t e d  by F i g u r e  3, which  shows  the 

s u m m e r  peak  loads  e x p r e s s e d  as  a p e r c e n t a g e  of the peak load for the 

fo l lowing D e c e m b e r .  As can be s e e n  in this  s l ide ,  the s u m m e r  peak  loads  

i n  R e g i o n  V a r e  we l l  above the D e c e m b e r  peaks .  This  i s  the r e s u l t  of a 



very extensive air-conditioning 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 

through 1959--the entire time the survey program has been in existence. 
oc curre d 

Most startling perhaps is the growth that has ~ during 

that period of 13 years. Capability has increased from 50, i00, 000 kilo- 

watts to 159,000, 000 kilowatts, and peak loads from 47,400, 000 to 

]22,000, 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, 7 00, 000 kilowatts, or 2.2 percent, below the 

October, 1959, forecast. This resulted largely fro~x, 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 power systems of our country have planned well and adequately 

to meet the overall requirements of all power consumers. During the 

years immediately after the war, the situation was tight, due to the cur- 

tailrnent 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. In 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 variables are involved, 

the forecast was made on a maximum-minimum basis. In other words, 

it was predicted that the peak loads would fall within the dotted lines 

shown in the slide. It can be seen in Figure 5 that actual December 

peak loads experienced since 1953 have fallen approximately on the maxi- 

mum curve of the 1953 long-range forecast. 

A similar long-range forecast was made in 1959, 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 in Fi~o~ure 5. 

It should be noted that the 1959 forecast predicts higher loads than the 

1953 forecast. This appears to be justified on the basis that the actual 

peak loads since 1953 have been practically coincident with the maximum 

values 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 550 and 750 
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m i l l i o n  k i lowa t t s .  This  indeed  is a g r e a t  cha l l enge  to the n a t i o n ' s  power  

s y s t e m .  However ,  i t  is  safe  to conclude that  the n e c e s s a r y  capab i l i t y  

wi l l  be p rov ided  by the i n d u s t r y  to m e e t  these  loads ,  as  has been  done 

dur ing  the pas t  y e a r s .  

(Char t  G) F i g u r e  6 shows a po r t ion  of the s a m e  c u r w s s h o w n  in 

F i g u r e  5. S u p e r i m p o s e d  on these  c u r v e s  and ad jus t ed  to the to ta l  i ndus -  

t ry  ba s i s  a r e  the a c t u a l  D e c e m b e r  peak loads  and c a p a b i l i t i e s  1947 th rough  

1959, and those  f o r e c a s t  l a s t  Oc tobe r  for  the y e a r s  1960 th rough  1962. 

This  f igure  d e m o n s t r a t e s  that  g e n e r a t i n g  capab i l i t i e s  have been  adequate  

dur ing  the pas t  y e a r s  to m e e t  the peak  demands  th rough  1959. It i nd i ca t e s  

a l so  that  s chedu led  c a p a b i l i t i e s  th rough  the y e a r  1962 wi l l  a l so  be adequate  

to m e e t  the D e c e m b e r  peak  loads expec ted  dur ing  those  y e a r s .  

Dat,,ain the hands of the P o w e r  Survey  C o m m i t t e e  show that  a 

ve ry  l a rge  pa r t  of the g e n e r a t i n g  equ ipmen t  r e q u i r e d  to p rov ide  the capa -  

b i l i ty  be tween  now and 1962 is a c tua l l y  on o r d e r  with the m a n u f a c t u r e r s ,  

and c o n s t r u c t i o n  of the projec tSin  ques t ion  is  s chedu led  for  c o m p l e t i o n  
a p p r o p r i a t e  

at  ~ t i m e s .  More  than 80 p e r c e n t  of the g e n e r a t i n g  equip-  

m e n t  r e q u i r e d  to p rov ide  the f o r e c a s t  1960 capab i l i ty  ha,d been  sh ipped  

to the p lant  s i t e s  as  of January• 1, 1960. 

Looking  ahead,  i t  is  ev iden t  that  v e r y  l a rge  amoun t s  of new heavy  

power  equ ipmen t  wi l l  be r e q u i r e d  each  y e a r  f rom the m a n u f a c t u r e r s  not 

only to s e r v e  the i n c r e a s e s  in load, but to r e p l a c e  o lde r  equ ipmen t  as 

i t  c o m e s  to the end of i t s  use fu l  l i fe .  

As a r e g u l a r  m a t t e r ,  a t  the t ime  of each  s e m i a n n u a l  power  su rvey ,  
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pro duc tive 
estimates are made of the potential ~ capacity of the domestic 

equipment manufacturers over and above 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 close 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 intervals to review load trends and all available data con- 
load 

cerning probabl~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 ths~t 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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f r e e  e n t e r p r i s e ,  I fee l  that  m o s t  of the r e q u i r e d  expans ion  can be 

a c h i e v e d  by p r i va t e  f inanc ing .  

The re  a r e  a n u m b e r  of t r ends  in power  s y s t e m  p r a c t i c e s  which  

a r e  s i gn i f i can t  in m e e t i n g  the power  needs  of our  coun t ry .  P e r h a p s  
tu rb ine  

the m o s t  s p e c t a c u l a r  is  the v e r y  l a rge  s i z e s  of the s t e a m  g e n e r a t i n g  

uni t s  tha t  a r e  being i n s t a l l e d .  In 1950, uni ts  hav ing  a capac i ty  of 

125, 000 k i lowat t s  were  c o n s i d e r e d  excep t iona l .  Now some  ha l f  dozen 

uni ts  with c apab i l i t i e s  exceed ing  300, 000 k i lowat t s  a r e  in opera t ion ;  

and uni ts  with c a p a c i t i e s  up to 600, 000 k i lowat t s  a r e  on o r d e r .  The 

m a j o r  p a r t  of our  new t h e r m a l  g e n e r a t i o n  is  be ing  p rov ided  by uni ts  

with c a p a c i t i e s  above 200, 000 k i lowa t t s .  These  l a rge  uni ts  a r e  ful ly  j u s t i f i ed  

b e c a u s e  they g~ve a lower  cap i t a l  i n v e s t m e n t  pe r  k i lowat t  of capac i ty ,  

a h ighe r  t h e r m a l  e f f i c iency ,  and a lower  ope ra t i on  and m a i n t e n a n c e  

expense .  

It is  l a r g e l y  th rough  such  e c o n o m i e s  as  these  that  power  s y s t e m s  

have s u c c e e d e d  in holding the l ine with r e s p e c t  to power  r a t e s ,  o r  hold ing 

r a t e  i n c r e a s e s  to a m i n i m u m .  

Along with the l a rge  uni ts ,  s e v e r a l  me thods  for  m o r e  e f fec t ive  

cool ing  of the g e n e r a t o r s  have been  developed.  This  r e s u l t s  in s u b s t a n -  
i m p r e s s i v e  

t i a l l y  s m a l l e r  p h y s i c a l  s i ze  of uni ts  a n d ~  weight  r educ t ion .  

Though and t e m p e r a t u r e s  
f~,~ the re  has  been  a t r end  toward  h ighe r  s t e a m  p r e s s u r e s  o v e r  

the y e a r s ,  the i n c r e a s e s  have not been  p a r t i c u l a r l y  s i gn i f i can t  in the 

pas t  t h r ee  or  four  y e a r s .  S e v e r a l  s u p e r - c r i t i c a l  p r o j e c t s ,  s p o n s o r e d  

by the A m e r i c a n  ~ l e c t r i c  P o w e r  Corpo ra t i on ,  the P h i l a d e l p h i a  . - , lectr lc  ~ 
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Company, and the Cleveland Electric Illuminating Company, are now 

coming  into ope ra t i on .  These  p r o j e c t s  wil l  be c a r e f u l l y  s tudied,  and 

such  a d v a n c e m e n t s  as  a r e  e c o n o m i c a l l y  j u s t i f i ed  unques t ionab ly  wi l l  

be adopted  by m a n y  s y s t e m s .  

Ano the r  i m p o r t a n t  a d v a n c e m e n t  has been  the i n c r e a s e  of i n t e r -  

connec t ions  be tween  power  s y s t e m s ,  and pool ing of o p e r a t i o n s .  These ,  

of cou r se ,  a r e  e conomic  m a t t e r s  which p r o v i d e  g r e a t e r  r e s e r v e s  and 

g r e a t e r  e c o n o m y  for  the s y s t e m s  that  a r e  involved.  But i t  does not fol-  

low that  i n t e r c o n n e c t i o n s  should  be m ~ d e  i n d i s c r i m i n a t e l y  and without  

e c o n o m i c  j u s t i f i c a t i on .  

The m o v e m e n t  toward  h ighe r  vol tage  t r a n s m i s s i o n  cont inues ,  

but i m p o r t a n t  ques t ions  r e g a r d i n g  what  the vol tage  shou ld  be r e m a i n  

u n a n s w e r e d .  The h ighes t  vo l tage  in c o m m e r c i a l  o p e r a t i o n  today in 

the United Sta tes  is  345, 000 vo l t s .  E u r o p e a n  e x p e r i e n c e  s e e m s  to 

p rove  that  s o m e w h a t  h ighe r  vo l tages ,  p e r h a p s  as  m{,ch as 500 or  600 

k i lovo l t s ,  or  500, 000 or  800,000 vol ts ,  a r e  e n t i r e l y  p r a c t i c a l .  S e v e r a l  

t e s t  p r o g r a m s  and m a n y  s tud ies  des igned  to p rov ide  f u r t h e r  m u c h - n e e d e d  

i n f o r m a t i o n  a r e  in p r o g r e s s .  

S u p e r v i s o r y  con t ro l  s y s t e m s ,  ac tua t ed  by e l e c t r i c  c o m p u t e r s  of 

v a r i o u s  kinds ,  have made  e x t r e m e l y  i m p o r t a n t  i m p r o v e m e n t s  in power  

s y s t e m  o p e r a t i o n  dur ing  the pas t  few y e a r s .  The c o m p u t e r s  a r e  used  

to d e t e r m i n e  on a coni inuous  b a s i s  the op t imum o p e r a t i o n  of power  

s y s t e m s '  g e n e r a t i n g  f ac i l i t i e s ;  and the s u p e r v i s o r y  s y s t e m  d i spa t ches  

the p r o p e r  loading  i n s t r u c t i o n s  to the v a r i o u s  g e n e r a t i n g  p l an t s .  The use  
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of this  e q u i p m e n t  wi l l  i n c r e a s e .  

A f u r t h e r  d e v e l o p m e n t  of th i s  kind i s  a c o m p l e t e l y  a u t o m a t i c  

con t ro l  s y s t e m  for  a s t e a m  tu rb ine  g e n e r a t o r  and r e l a t e d  s t e a m  b o i l e r .  

At l e a s t  one such  i n s t a l l a t i o n  is  now unde r  c o n s t r u c t i o n  , and o t h e r s  a r e  

be ing  c o n s i d e r e d .  

Taken  a l l  t oge the r ,  i t  i s  ev iden t  tha t  many  i m p r o v e m e n t s  in  

power  s y s t e m  p r a c t i c e s  a r e  under  i n t e n s i v e  deve lopmen t  by  the e l e c t r i c  

power  i n d u s t r y  in the Uni ted  S t a t e s .  I be l i eve  that  in m o s t  c a s e s ,  our  

t echno lo lgy  and e n g i n e e r i n g  is  equal  to or  b e t t e r  than that  e l s e w h e r e .  

A tomic  power  got i ts  r e a l  s t a r t  in 1954, when the Atomic  E n e r g y  

Act  was changed  to p e r m i t  i n d u s t r y  to engage in i t s  deve lopmen t  on an 

ful ly  
o w n e r s h i p  b a s i s .  T h e r e  w e r e  high hopes by many ,  who w e r e  n o t / a w a r e  

of the d i f f icu l t  p r o b l e m s  involved,  that  i t s  p r a c t i c a l  deve lopmen t  would 

be a m a t t e r  of a few y e a r s  at  m o s t .  Those  who had s tud ied  the p r o b l e m s  

c a r e f u l l y ,  however ,  r e c o g n i z e d  that  m a n y  y e a r s  of i n t e n s i v e  and d i f f icu l t  

work  lay  ahead ,  and that  f rom ten to twenty  or  m o r e  y e a r s  would e lapse  

be fo re  a tomic  power  could be compe t i t i ve  with the  e x i s t i n g  conven t iona l  

me thods  of g e n e r a t i o n .  

Since 1954 a p p r o x i m a t e l y  20 power  r e a c t o r  p r o j e c t s  have got ten  

u n d e r  way.  F o u r  of these  have b e e n  in s u c c e s s f u l  ope ra t i on  for some  

t i m e .  The r e m a i n d e r  a r e  in v a r i o u s  s t a g e s  of p r e l i m i n a r y  opera t ion ,  

c o n s t r u c t i o n ,  and p lanning .  

It has  been  e x p r e s s e d  by s o m e  that  the deve lopmen t  program.)  ~as 

r e p r e s e n t e d  by these  20 r e a c t o r  p r o j e c t s ,  is  l agg ing  and inadequa te .  
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S o m e  of you v i s i t e d  the  E n r i c o  F e r m i  A t o m i c  P o w e r  P l a n t ,  n e a r  D e t r o i t ,  

a few days  ago .  I a m  s u r e  tha t  you wi l l  a g r e e  tha t  w o r k  on that  p r o j -  

e c t  i s  p r o c e e d i n g  in  an  a g g r e s s i v e  m a n n e r .  We ful ly e x p e c t  to have  

the  p h y s i c a l  c o n s t r u c t i o n  of the p r o j e c t  e s s e n t i a l l y  c o m p l e t e d  d u r i n g  

the  t h i r d  q u a r t e r  of th is  y e a r ,  and  to b e g i n  n u c l e a r  o p e r a t i o n  s h o r t l y  

t h e r e a f t e r .  It i s  p r o b a b l e  that  about  one  y e a r  w i l l  e l a p s e  b e f o r e  ful l  

l oad  o p e r a t i o n  i s  ach ieve : t ,  and  at  l e a s t  t h r e e  o r  m o r e  y e a r s  b e f o r e  

s i g n i f i c a n t  da ta  c o n c e r n i n g  the r e a c t o r  w i l l  be a v a i l a b l e .  . 

I p e r s o n a l l y  know tha t  the o t h e r  p r o j e c t s  a r e  b e i n g  c a r r i e d  f o r -  

w a r d  w i t h  as  m u c h  v i g o r  as  ou r  F e r m i  p r o j e c t  in M i c h i g a n .  In p r o p e r  

c o u r s e  t hey  w i l l  be  c o m p l e t e d ,  and  t h e i r  o p e r a t i o n  w i l l  add  to the  fund 

of k n o w l e d g e  and  e x p e r i e n c e  c o n c e r n i n g  a t o m i c  p o w e r .  

The  po in t  I w i s h  to m a k e  is  tha t  a t o m i c  p o w e r  d e v e l o p m e n t  is  

m o v i n g  f o r w a r d  on a b r o a d  f ron t .  The  four  p r o j e c t s  that  a r e  o p e r a t i n g  a r e  

c o n t r i b u t i n g  m u c h  t o w a r d  n e e d e d  k n o w l e d g e  and  e x p e r i e n c e .  

p 
~,, A n o t h e r  p r o j e c t  is  now in  p r e l i m i n a r y  o p e r a t i o n .  Al l  of the i5 

p r o j e c t s  now u n d e r  c o n s t r u c t i o n  o r  in  a d v a n c e d  p l a n n i n g  s t a g e s  a r e  

e x p e c t e d  to be  in  o p e r a t i o n  w i th in  t h r e e  y e a r s .  Wi th  the r e s u l t i n g  w e a l t h  

of e x p e r i e n c e  ,we wi l l  be ab le  to m o v e  fa r  t o w a r d  o b t a i n i n g  t r u l y  c o m p e t -  

i t i ve  a t o m i c  p o w e r .  

In D e t r o i t  we h a v e  m a d e  s e v e r a l  d e t a i l e d  s t u d i e s  b a s e d  upon  

e x p e r i e n c e  in d e s i g n i n g  and  c o n s t r u c t i n g  the F e r m i  plant ,  to d e t e r m i n e  

wha t  cou ld  be a c c o m p l i s h e d  wi th  an  a d v a n c e d  d e s i g n  of a b r e e d e r  r e a c -  

t o r  tha t  we c o u l d  bu i ld  d u r i n g  the nex t  t h r e e  o r  four  y e a r s .  We f ind  that  
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very important reductions in capital investment definitely would be 

gained. If certain improvements in fuel cycle performance, using 

plutonium, can be developed, it should be possible to produce power 

at 
with a large breeder reactor/close 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 

r e a c t o r  c o n c e p t  a k e n  a l l  t o g e t h e r ,  i t  s e e m s  to m e  that  we do have  

an  a d e q u a t e  a t o m i c  p o w e r  d e v e l o p m e n t  p r o g r a m  u n d e r  way h e r e  in the 

U n i t e d  S t a t e s .  It i n c l u d e s  a l l  of the r e a c t o r  types  tha t  have  b e e n  s u f f i c -  

i e n t l y  a d v a n c e d  and l ~ v e  p r o m i s i n g  t e c l ~ o l o g y .  Obv ious ly ,  as new t e c h -  

no logy  b e c o m e s  a v a i l a b l e ,  we  s h o u l d  add  m o r e  p r o j e c t s  to the p r o g r a m  

i f  i t  s e e m s  that  the e x p e r i e n c e  to be g a i n e d  j u s t i f i e s  the  e x p e n d i t u r e s .  

O p e r a t i n g  r e s u l t s  wi l l  b e c o m e  a v a i l a b l e  f r o m  n e a r l y  a l !  of  the 

p r o j e c t s  now a p p r o v e d  w i th in  the nex t  t h r e e  to f ive y e a r s .  I a m  s u r e  

tha t  the  e l e c t r i c  p o w e r  i n d u s t r y ,  e q u i p m e n t  m a n u f a c t u r e r s ,  o p e r a t i n g  

s y s t e m s ,  and  e n g i n e e r s  a r e  ful ly p r e p a r e d  to c a r r y  on and  to u t i l i z e  

t h e s e  r e s u l t s  in  the e n d e a v o r  to a c h i e v e  g e n u i n e  e c o n o m i c  a t o m i c  p o w e r .  

And  now, g e n t l e m e n ,  I wouid  l ike  to take  us o v e r s e a s  i n t o  the 

USS~ and  to d i s c u s s  wi th  you e l e c t r i c  p o w e r  in  the Sov ie t  Uniol~. 

I a m  s u r e  we can  a g r e e  tha t  e l e c t r i c  p o w e r  i n  the  Union  of Sov ie t  

Soc ia l i s t ;  ~ e p u b l i c s  i s  of g r e a t  i m p o r t a n c e  to us  h e r e  in the U n i t e d  

S t a t e s ,  bo th  f r o m  the s t a n d p o i n t  of e c o n o m i c  g r o w t h  and  d e f e n s e  p o s t u r e .  

It i s  r e a s o n a b l e  to p r e s u m e  that  the  R u s s i a n s  m a y  d e v e l o p  new  m e t h o d s  

and  p r a c t i c e s  d i f f e r e n t  and  p e r h a p s  e v e n  b e t t e r  than  o u r s ,  a s  o t h e r  court- 
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t r i e s  have done. 

Af t e r  a long p e r i o d  of negot ia t ion ,  t h rough  p e r s o n a l  c o n t a c t s  

and  with  State D e p a r t m e n t  a s s i s t a n c e  and s p o n s o r s h i p ,  a r r a n g e m e n t s  

w e r e  made  for  a g roup  of ten Uni ted  Sta tes  e l e c t r i c  power  i n d u s t r y  

e x e c u t i v e s  to v i s i t  l~uss ia  in August ,  1958, and aga in  in Augx, st ,  1959. 

T h e s e  v i s i t s  were  c o n s i d e r e d  by both R u s s i a  and the Uni ted  Sta tes  as  

p a r t  of the c u l t u r a l  and t e c h n i c a l  exchange  be tween  our  c o u n t r i e s .  

In 1958 the hos t  o r g a n i z a t i o n  was  the USSR M i n i s t r y  of P o w e r .  

Be tween  1958 and 1959 the re  was  a change in the s y s t e m  of a d m i n i s t e r -  

ing  the e l e c t r i c  power  i n d u s t r y ,  and the hos t  o r g a n i z a t i o n  was the 1VAnis- 

t r y  of C o n s t r u c t i o n  of P o w e r  S ta t ions .  

Both A m e r i c a n  de lega t ions  lef t  the Soviet  Union with the i m p r e s -  

s ion  tha t  t he i r  hos t  had been  s i n c e r e l y  t r y i n g  to p r e s e n t  the fac ts  about  

the s t a t u s  of the e l e c t r i c  power  i n d u s t r y  in  t h e i r  coun t ry .  It was a l so  

c l e a r  that  the ~ u s s i a n s  we re  h igh ly  d e s i r o u s  to obtain s i m i l a r  fac ts  con-  

c e r n i n g  the Uni ted  S ta tes  e l e c t r i c  power  s y s t e m s  and power  equ ipmen t  

m a n u f a c t u r i n g  capab i l i t y .  

To that  end the Uni ted  Sta tes  did e n t e r t a i n  a p a r t y  of 12 R u s s i a n  

power  e n g i n e e r s  dur ing  Oc tobe r  of 1959. The i n t e r e s t  of the group 

l ay  p r i m a r i l y  in t h e r m a l  power  p lan t s ;  and they  w e r e  p e r m i t t e d  to v i s i t  
power  

a c o n s i d e r a b l e  n u m b e r  of our  m o d e r ~ p l a n t s  and m a n u f a c t u r i n g  p lan t s  

du r ing  t h e i r  S0-day  v i s i t .  

Du r ing  our  two t r i p s  we t r a v e l e d  m o r e  than 17,000 m i l e s  in 

i % u s s i a - - f r o m  L e n i n g r a d  in the w e s t  to I rku t sk ,  on Lake  Ba ika l ,  in e a s t e r n  
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Siberia. We visited five modern thermal power plants, seven hydro- 

electric plants, and three nuclear power plants. We saw Russia's newest 

high-voltage transmission facilities and test installations. We visited 

their experimental laboratories, equipment-manufacturing facilities, 

and other places of interest. Most importantly, we discussed 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 lqussia, 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 gasand 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- 

lion 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 yo u at this point that we took with us :Lo the 
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S-oviet  Un ion  s o m e  of o u r  E ~ I  p o w e r  s u r v e y  r e p o r t s .  I had  m a p s  of 

the e l e c t r i c  p o w e r  s y s t e m s  of the U n i t e d  S t a t e s .  I gave  m a n y  l e c t u r e s ,  

so  to s p e a k ,  on e l e c t r i c  p o w e r  in  f a r - o f f  p l a c e s - - i n  a g e n e r a t i n g  p l a n t  o r  

in  a s o c i a l  c e n t e r  and  the l ike ,  b e c a u s e  I w a n t e d  to g ive  t h e m  s o m e t h i n g  

in  r e t u r n  for  wha t  we w e r e  r e c e i v i n g  f r o m  t h e m .  And t h e y  w e r e  g r e a t l y  

i m p r e s s e d  w i t h  th i s  k ind  of an  a p p r o a c h <  k n o w i n g  fu l l  we l l  a t  a l l  t i m e s  

e x a c t l y  w h e r e  they  s tood;  and  I w o u l d n ' t  be s u r p r i s e d  i f  one of t h e s e  

d a y s  we m i g h t  f ind a s o m e w h a t  s i m i l a r  r e p o r t  on the Sov ie t  Union .  

It was  s u r p r i s i n g  to u s  tha t  80 .5  p e r c e n t  of P~uss ia ' s  g e n e r a t i o n  

in  1958 was  b y  t h e r m a l  p l a n t s  and  19.5 p e r c e n t  by h y d r o e l e c t r i c  p l a n t s .  

A l t h o u g h  the U n i t e d  S t a t e s  p r o d u c e d  a l m o s t  t h r e e  t i m e s  a s  m u c h  e l e c t r i c i t y  

in  1958, the r a t i o  of t h e r m a l  to h y d r o  g e n e r a t i o n W a S n e a r i y  the s a m e - -  

8 0 . 7  p e r c e n t  t h e r m a l  and  19.3 p e r c e n t  h y d r o  h e r e  in the U n i t e d  S t a t e s .  

We d i s c u s s e d  th i s  m a t t e r  a t  l ~ , g t h  wi th  our  h o s t s ,  b e c a u s e  we 

w a n t e d  to ge t  a t rue  c o m p a r i s o n .  Vie  w e r e  to ld  tha t  t h e r m a l  p l a n t s  

cou ld  be  b u i l t  w i th  l ower  c a p i t a l  i n v e s t m e n t  and  in a m u c h  s h o r t e r  t i m e  

than  h y d r o  p l a n t s .  In the i n t e r e s t  of p r o v i d i n g  the g r e a t e s t  a m o u n t s  of 

p o w e r  wi th  the c a p i t a l  a v a i l a b l e  a n d  a t  the e a r l i e s t  p o s s i b l e  t i m e ,  the 

m a x i m u m  e f f o r t  was  b e i n g  p l a c e d  on the c o n s t r u c t i o n  of t h e r m a l  p l a n t s ;  

and  h y d r o e l e c t r i c  p l a n t  c o n s t r u c t i o n  was  b e i n g  d e l i b e r a t e l y  l e s s e n e d .  

T h i s  p r o g r a m  w a s  m a d e  p a r t i c u l a r l y  c l e a r  b y  C h a i r m a n  K h r u s h -  

c h e v  a t  the d e d i c a t i o n  of the 2, 300, 0 0 0 - k i ! o w a t t  Kuibi  s h e v  p l a n t  on 

A u g u s t  i0, t958, w h e n  he a n n o u n c e d  tha t  h y d r o e l e c t r i c  c o n s t r u c t i o n  was  

to be  l e s s e n e d  and  g r e a t e r  e m p h a s i s  w a s  to be put  on the d e v e l o p m e n t  
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of t h e r m a l  s t a t i o n s .  

A s h o r t  t ime  l a t e r ,  in h is  p r e s e n t a t i o n  of a new Seven Year  P lan ,  

the C h a i r m a n  e x p l a i n e d  the change of po l i cy  this  way: "The p r i o r i t y  

c o n s t r u c t i o n  of t h e r m a l  e l e c t r i c  power  p lan ts  wi l l  m a k e  i t  po s s ib l e  to 

i n c r e a s e  in the  c o u r s e  of the s e v e n - y e a r  p e r i o d  the to ta l  c apac i t y  to be 

c o m m i s s i o n e d  a t  e l e c t r i c  power  s t a t i o n s  by a p p r o x i m a t e l y  10 m i l l i o n  

k i l o w a t t s , b y  r e d u c i n g  the cap i t a l  i n v e s t m e n t  in  the c o n s t r u c t i o n  of h y d r o -  

e l e c t r i c  p l an t s .  If the c o r r e l a t i o n  that  had deve loped  in p r e v i o u s  y e a r s  

be tween  the c a p a c i t i e s  of t h e r m a l  and h y d r o e l e c t r i c  p l an t s  we re  p r e s e r v e d ,  

i t  would b e  n e c e s s a r y  e i t h e r  to r educe  the p lanned  put t ing  into  o p e r a t i o n  

of new s t a t i o n s ,  or  to i n c r e a s e  cap i t a l  i n v e s t m e n t  in the deve lopmen t  

of the power industry by 23 billion rubles." 

Construction of large hydroelectric plants in Siberia is to be con- 

tinued. The Bratsk (4, 500, 000 kilowatts), Kremenchug (S25, 000 kilo- 

watts), Votkinsk (I, 000, 000 kilowatts), and Bukhtarma (525,000 kilowatts), 

along with the Stalingrad planton the Volga (2,530, 000 kilowatts) were 

specifically named by Chairman ~hrushchev in his statement. 

In ~ussia, 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 hydroelectric 

plants are more expensive per ~nit of capacity to build than steam plants, 

steam power, with notable exceptions, is more economical than hydro- 

electric power. The i%ussians appear tO have arrived at a similar con- 
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c l u s i o n .  Th i s  I h a v e  p e r s o n a l l y  d i s c u s s e d  wi th  m a n y  of t h e m ,  i n c l u d -  

ing  1Viinisters Mikoyan  and  K o z i o v ;  and  I d id  so  in  t h e i r  own p r i v a t e  

o f f i c e s  in the  K r e m l i n ,  as  w e l l  a s  when  they  v i s i t e d  us  h e r e  in the 

U n i t e d  S t a t e s .  

With  r e s p e c t  to i%ussian p o w e r  p l an t s ,  we d id  no t  f ind tha t  they  

have  e q u i p m e n t  o r  p r a c t i c e s  that  a r e  S i g n i f i c a n t l y  s u p e r i o r  to o u r s .  

T h e i r  l a r g e s t  t h e r m a l  un i t s  in  o p e r a t i o n  have  a r a t e d  c a p a c i t y  of 

150,000 k i l o w a t t s ,  and  we did  s e e  two un i t s  r a t e d  at  200, 000 k i l o w a t t s  

b e i n g  i n s t a l l e d .  We w e r e  i n f o r m e d  tha t  300, 000 k i l o w a t t  un i t s  a r e  

b e i n g  d e s i g n e d ,  and  I have  no doubt  tha t  they  wi l l  a c h i e v e  t h o s e .  We 

v i s i t e d  one p l an t  w i th  a to t a l  p r e s e n t  o p e r a t i n g  c a p a c i t y  of  600, 000 

k i l o w a t t s ,  and  w e r e  to ld  tha t  the u l t i m a t e  c a p a c i t y  of s e v e r a l  t h e r m a l  

p l a n t s  wou ld  be I, 500, 000 k i l o w a t t s  e a c h .  As  you know, s e v e r a l  p l an t s  

in  the U n i t e d  S t a t e s  wi th  c a p a c i t i e s  in  e x c e s s  of  1, 000, 000 k i l o w a t t s  

a r e  a l r e a d y  o p e r a t i n g .  W h e t h e r  we e x p a n d  t h o s e  p l a n t s  o r  not  is  s t r i c t l y  

an e c o n o m i c  m a t t e r .  

And  m a y  I p a u s e  to t e l l  you a l i t t l e  s t o r y  that  i s  not  in  the text ,  

bu t  i t  s t r u c k  m e  v e r y  m u c h  so  at  the t i m e .  I trove j u s t  to ld  you of 

th is  p l an t  of 600 ,000  k i l o w a t t s .  I t ' s  a t  that  p l an t  w h e r e  t hey  a r e  a d d i n g  
k i l o w a t t s ,  

the two 200, 000 /  w h i c h  wi l l  b r i n g  the c a p a c i t y  up to i, 000, 000 k i l o w a t t s .  

The  p l an t  is  in  the s o u t h  of the U r a l s .  I t ' s  i n  c h a r g e  of a Whi te  ~ u s s i a n ,  

a m a n  who in  h is  you th  l i v e d  in  the w e s t e r n  p a r t  of the c o u n t r y ,  in  the 

U k r a i n e .  He has  b e e n  in the s o u t h  of  the  U r a l s  fo r  m a n y  y e a r s .  H e ' s  

now a m a n  in h is  s i x t i e s - - a  ta l l  e n g i n e e r .  H e ' s  the  f a t h e r  of  the i~iussian 
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woman high jumper who won the world's championship at Philadelphia 

in early July. I ie's very proud of her and told me that she had written 

back to him while she was over here telling him how wonderfully well 

she had been treated by the American people that she had met. 

It made a great impression on that old gentleman, lie couldn't 

have been more hospitable to us. i~e took us to their social center, 

not far away, and outside were thousands of people 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. 

I was able to get all but its head inside of an S. A.S. flight bag; and so 

I carried it in my hand all the way back to I~troit, 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. 

~Ve visited factories where turbine-generators and boilers are 
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b e i n g  bu i l t .  Whi l e  t h e i r  d e s i g n s  and  p r o d u c t i o n  m e t h o d s  a r e  good, 

I b e l i e v e  t hey  a r e  not  qu i te  e q u a l  to t hose  of ou r  A m e r i c a n  c o m p a n i e s .  

The r e i n f o r c e d  c o n c r e t e  s t r u c t u r e s  of the R u s s i a n  t h e r m a l  p o w e r  p l a n t s  

g e n e r a l l y  have  a s o m e w h a t  bu lky  a p p e a r a n c e  a s  c o m p a r e d  to ou r  own 

s t r u c t u r a l  s t e e l  c o n s t r u c t i o n .  And I t h ink  th i s  i s  p e r f e c t l y  u n d e r s t a n d a b l e .  

H o w e v e r ,  t h i s  i s  not  to i m p l y  tha t  i t  i s  not  s a t i s f a c t o r y  for  t h e i r  p u r p o s e s .  

On the whole ,  i t  w a s  the op in ion  of o u r  g r o u p s  tha t  the R u s s i a n s  

have  done a good job w i t h  t h e i r  t h e r m a l  p l a n t s .  T h e i r  t h e r m a l  e f f i c i e n -  

c i e s  s e e m e d  to be s o m e w h a t  l o w e r  than  o u r s  fo r  c o m p a r a b l e  c o n d i t i o n s ,  and  

the to t a l  c o s t  of p r o d u c i n g  a k i l o w a t t  hou r  s e e m e d  to be s o m e w h a t  h i g h e r .  

C o s t  c o m p a r i s o n s  a r e  d i f f i cu l t ,  b e c a u s e  t h e r e  i s  no r e a l  b a s i s  of e s t a b -  

l i s h i n g  c u r r e n c y  c o n v e r s i o n  r a t e s .  We cou ld  not  d e t e r m i n e  fu l l y  w h e t h e r  

the  r e l i a b i l i t y  of t h e i r  e q u i p m e n t  a n d  p l a n t s  and  t h e i r  m a i n t e n a n c e  p r o b -  

l e m s  a r e  c o m p a r a b l e  to o u r s .  

The  R u s s i a n  h y d r o e l e c t r i c  p o w e r  s t a t i o n s  s e e m e d  to be w e l l  con -  

c e i v e d a n d  in  m o s t  c a s e s ,  w e l l  bu i l t .  Of c o u r s e ,  

of the i%ussian d e s i r e  to h a v e  the w o r l d ' s  l a r g e s t .  

t h e r e  i s  m u c h  e v i d e n c e  

T h e y  have  c l a i m e d  

for  s e v e r a l  y e a r s  to have  a e v e l o p e d  a d v a n c e d  m e t h o d s  of p r e f a b r i c a t i o n  

w h i c h  r e d u c e  the t i m e  r e q u i r e d  to bu i l d  s u c h  p r o j e c t s .  We cou ld  not  

d e t e r m i n e  w h e t h e r  t h e s e  m e t h o d s ,  p a r t i c u l a r l y  a s  a p p l i e d  to c o n c r e t e  

s t r u c t u r e s ,  would  m e e t  the d e s i g n  f a c t o r s  a p p l i e d  to s i m i l a r  w o r k  in  the 

U n i t e d  S t a t e s .  K u i b i s h e v  r e q u i r e d  s e v e n  y e a r s  for  c o n s t r u c t i o n  to the 

po in t  w h e r e  the f i r s t  un i t  was  r e a d y  fo r  o p e r a t i o n .  

We g a i n e d  the i m p r e s s i o n  tha t  the R u s s i a n s  have  s u c c e e d e d  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. 

Transmission of electricity is a highly important matter in 

Russia because the optimum power plant sites, 

ic, are often far from the population centers. 

both thermal and hydraul- 

As in the United States, 

the hydros are mostly far from the large load centers, such as Kuibishev, 

on the Volga giver, which is some 600 miles from Moscow. IViany 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 alternatin~urrent voltages, and plan to convert 

their 400, 000-volt lines to 500,000 volts. They are intensively investi- 

gating the possibility of direct current transmission. Vee saw much of 

this work and are confident they are making good progress. I personally 

gained the impression that they believe 600, 000-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 ours. They seem to have adopted the attitude that the development of 

atomic power is not of critical importance, but, rather, is a matter 

for economic development. 

The i=~ussians have prepared extensive plans for the interconnec- 
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t i on  of the m a n y  p o w e r  s y s t e m s  that  now s e r v e  the v a r i o u s  i n d u s t r i a l  

a r e a s ,  p a r t i c u l a r l y  in E u r o p e a n  i-%ussia. We cou ld  not  d e t e r m i n e  how 

c a r e f u l l y  the e c o n o m i c s  of s u c h  i n t e r c o n n e c t i o n s  have  b e e n  s t u d i e d ,  

but  we a r e  c e r t a i n  that  m a n y  y e a r s  w i l l  be r e q u i r e d  to c a r r y  out the 

p r o g r a m s  w h i c h  w e r e  o u t l i n e d  to us .  

In s u m m a r y ,  a l l  of the 15 m e n  who p a r t i c i p a t e d  in one or  bo th  

of ou r  v i s i t s  b e l i e v e  that  the I%ussians a r e  do ing  a c r e d i t a b l e  job of 

p r o v i d i n g  e l e c t r i c i t y  fo r  t h e i r  e x p a n d i n g  i n d u s t r i a l  e c o n o m y .  T h e y  a r e  

do ing  i t  w i th  a p h i l o s o p h y  of g o v e r n m e n t  g r e a t l y  d i f f e r e n t  f r o m  ~ e  

p h i l o s o p h y  of m o s t  of us  who a c c e p t  and  a d m i r e  the f r e e d o m s  of the 

U n i t e d  S ta te s  and  the o t h e r  w e s t e r n  w o r l d  c o u n t r i e s .  

The  m e m b e r s  of our  g r o u p  q u e s t i o n  tha t  the :@ussians can  

a c h i e v e  li0-112 m i l l i o n  k i l o w a t t s  of p o w e r  c a p a c i t y  by 1965, w h i c h  

C h a i r m a n  K h r u s h c h e v  p r o c l a i m e d  in  his  s t a t e m e n t  c o n c e r n i n g  the p r e s -  

en t  S e v e n  Y e a r  P l a n .  T h e r e  is  r e a l  q u e s t i o n ,  too, c o n c e r n i n g  w h e t h e r  

any  of the v a r i o u s  f i v e - y e a r  and  s e v e n - y e a r  p lan  g o a l s  have  b e e n  m e t .  

The e c o n o m i c  p r o b l e m s  fo r  s u c h  a c c o m p l i s h m e n t  a r e  d i f f i cu l t  i n d e e d .  

E v e n  a s s u m i n g  the  goa l  is  r e a c h e d ,  i t  i s  w o r t h  r e m e m b e r i n g  

tha t  in  1965 the p o w e r  s y s t e m s  of our  c o u n t r y  s h o u l d  have  a to t a l  g e n e r -  

a t i ng  c a p a c i t y  of abou t  245 m i l l i o n  k i l o w a t t s .  

And  m a y  I s ay  tha t  I was  c o n c e r n e d  wi th  the Sov ie t  Union  in the 

e a r l i e r  daYs, the  l e n d - l e a s e  days ,  when  I was  in  the War  P r o d u c t i o n  

L o a r d  as  a c i v i l i a n ,  and  I w o r k e d  wi th  t h e m  in  c o n n e c t i o n  wi th  the m i l i -  

t a r y  g o v e r n m e n t  in  G e r m a n y .  I know of the g r e a t  d e s t r u c t i o n  that  
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o c c u r r e d  as  the G e r m a n  a r m i e s  m a r c h e d  t h r o u g h  the  U k r a i n e  and  the 

Don ~ a s i n .  You know what  h a p p e n e d  at  that  r a t h e r  h i s t o r i c  p lant ,  bu i l t  

t h e r e  in the s o u t h e r n  p a r t  of R u s s i a ,  w h e r e  C o l o n e l  C o o p e r  was  one of 

the m a i n  e n g i n e e r s .  At tha t  t i m e ,  b e f o r e  h o s t i l i t i e s ,  they  had  s o m e -  

th ing  of the o r d e r  of i0 m i l l i o n  k i l o w a t t s .  About  ha l f  of i t  was  d e s t r o y e d .  

So you can  u n d e r s t a n d  that  in  the r e b u i l d i n g  they  have  gone  f r o m  s o m e -  

th ing  l ike  5 m i l l i o n  k i l o w a t t s  tha t  I k n e w  of to s o m e  53 m i l l i o n  k i l o w a t t s  

a t  the end  of 1958. And tha t  I th ink  i s  r e a l l y  qu i t e  a g r e a t  a c c o m p l i s h -  

m e n t ,  r e a l i z i n g  tha t  t h e r e W e r e m a n y  th ings  to do.  And i t ' s  w e l l  fo r  us  

to r e m e m b e r  qu i te  w e l l  ant5 in p r o p e r  p e r s p e c t i v e  wha t  the R u s s i a n s  

have  a c c o m p l i s h e d  in t h e i r  e l e c t r i c  p o w e r  w o r k .  I th ink  t h e y  s h o u l d  be 

g i v e n  g r e a t  c r e d i t  fo r  wha t  t hey  have  done .  

And  so,  in  c l o s i n g ,  g e n t l e m e n ,  I think,  a s  we s a i d  e a r l i e r ,  

e l e c t r i c  p o w e r  is  i m p o r t a n t .  It  i s  a m e a n s  to an end .  J u s t  h a v i n g  c a p a c -  

i t y  in  i t s e l f  m e a n s  l i t t l e  u n l e s s  i t  i s  u t i l i z e d  for  a r e a l  and  g e n u i n e  p u r -  

p o s e .  T h e r e f o r e  i t  has  to be u s e d  for  p r o d u c t i v e  p u r p o s e s  and to m a i n -  

ta in  o u r  h igh  s t a n d a r d  of l i v ing .  

It i s  w e l l  to r e m e m b e r  tha t  i t  was  the s u c c e s s f u l  a c c o m p l i s h m e n t  
c o m m e r c i a l  

of  ~ d i s o n  in O c t o b e r  of 1879, w h e n  he p e r f e c t e d  the f i r s t e l e c t r i c  l a m p - -  

tha t  i t  was  a p i e c e  of u t i l i z a t i o n  e q u i p m e n t  tha t  r e a l l y  s t a r t e d  the p o w e r  

i n d u s t r y  on i t s  g r e a t  e x p a n d i n g  p r o g r a m ;  tha t  we found the  way  of u s i n g  

e l e c t r i c  p o w e r  e c o n o m i c a l l y  and  fo r  the b e n e f i t  of the p e o p l e .  

And  so,  a f t e r  the m a n y  y e a r s  s i n c e  1879, I f e e l  that  the e l e c t r i c  

p o w e r  in~tustry of the U n i t e d  S t a t e s - - a n d  I u s e  i t  in  i t s  b r o a d  s e n s e - -  
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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. 

MR. MUNCY: Gentlemen, Ikn~r. Cisler is ready for your questions. 

QUESTION: -%Vouid you comment on the importation of foreign- 

made generating equipment, particularly whether the private companies 

are purchasing any of it ? 

r,'ii~.. 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 i~dison 

Company, we did purchase a 20, 000 kilowatt turbine generator for one 

of our heating plants from a Swedish manufacturer. It's a small unit. 

~Ve 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 v~ry ex~t~nsive 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 four steam-heating 

plants; and we have had previously some electric generation from a 

similar unit ~ocated in this same plant. 

The foreign manufacturers--I,ve seen this quite closely because 

I lived with it both during the war and since then--the foreign equipment 

manufacturers have been able to build large-size units, as large as we 
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a r e  ab le  to b u i l d  h e r e  in the U n i t e d  S t a t e s .  I b e l i e v e  tha t  s o m e  m a n u -  

f a c t u r e r s  en~-isage s t i l l - l a r g e r  u n i t s .  I a m  s u r e  they  do. ~-ut the E u r o -  

p e a n m a n u f a c t u r e r s  a r e  now ab le  to bu i ld  the s i z e  of un i t s  tha t  we n e e d  

h e r e  in the U n i t e d  S ta tes ,  to bu i ld  t h e m  w e l l  f r o m  a t e c h n i c a l  and  e n g i n -  

e e r i n g  s t a n d p o i n t  and  tha t  of e f f i c i e n c y  , and,  of c o u r s e ,  a t  a p r i c e  tha t  

i s  c o m p e t i t i v e  wi th  t h o s e  bu i l t  h e r e .  

I th ink  we have  to face  the fac t  tha t  the ~ u r o p e a n  m a n u f a c t u r e r s  

c an  b u i l d  c o m p a r a b l e  e q u i p m e n t  to ou r  own. They  a r e  no l o n g e r  r e s t r i c t e d  

b e c a u s e  of s i z e .  I t ' s  only  a few y e a r s  b a c k  w h e n  the l a r g e s t  m a c h i n e  

tha t  you cou ld  ge t  in  E u r o p e  was  100, 000 k i l o w a t t s  , and  t h e r e  Were  on ly  

a few m a n u f a c t u r e r s  who cou ld  do that .  T h e y  caugh t  up awful  fas t  in  

t h e i r t e c h n o l o g y  and  e n g i n e e r i n g  and  m a n u f a c t u r i n g  p r a c t i c e s :  

QUESTION: In l ook ing  at  y o u r  c h a r t  w h i c h  p r e s e n t s  the i n c r e a s e  

i n c a p a c i t y  and  u s e  of e l e c t r i c i t y  f r o m  1947 on, I was  k ind  of s t a r t l e d  a t  

b e i n g  unab l e  to f ind the e m e r g e n c y  of 1953 o r  the r e c e s s i o n  of 1958 on 

tha t  c h a r t .  A p p a r e n t l y  they  had  no e f f e c t  on the c o n t i n u o u s  e x p a n s i o n .  

Th i s  r a i s e s  two q u e s t i o n s .  One is ,  Why?  The  o t h e r  is ,  What  a r e  the  

c e n t r a l  f a c t o r s  that  a f f ec t  d e m a n d  for  e l e c t r i c  p o w e r ?  

• ~-xo~'~±~: Well ,  t h e r e  a r e  a n u m b e r  of f a c t o r s .  Of c o u r s e  

y o u r  e x p a n d i n g  e c o n o m y  is  the  c o n t r o l l i n g  one .  When I say  " t h e  e x p a n d -  

ing  e c o n o m y "  I m e a n  tha t  as c r e a t e d  by m o r e  f a c t o r i e s ,  m o r e  h o m e s ,  

m o r e  shops ,  m o r e  and  m o r e  u s e  of  e l e c t r i c  e n e r g y  fo r  m a n y ,  m a n y  

p u r p o s e s .  Tha t  b r i n g s  about  a c o n t i n u i n g  load  g rowth ,  w h i c h  h i s t o r i c a l l y  
b r i n k  

has  b e e n  at  the ~ of  doub l ing  e v e r y  t en  y e a r s .  

27 



Now,  in  b u i l d i n g  g e n e r a t i n g  f a c i l i t i e s  we m u s t  p l a n  f a r  in a d v a n c e .  

V/e h a v e  to do o u r  e n g i n e e r i n g  s t u d i e s  of w h e r e  i s  the m o s t  e c o n o m i c  

l o c a t i o n  to a d d  g e n e r a t i n g  c a p a c i t y - - w h e t h e r  in e x i s t i n g  p l a n t s ,  in  an  

i n c r e m e n t  to a :plant a l r e a d y  bu i l t ,  o r  w h e t h e r  to s t a r t  an  e n t i r e l y  n e w  

i n s t a l l a t i o n .  Such  s t u d i e s ,  a s  I s a i d ,  a r e  go ing  on c o n t i n u o u s l y .  

Then,  when  we dei~ide w h e r e  to bu i ld ,  t hen  the  d e t a i l e d  d e s i g n  

h a s  to be  a c c o m p l i s h e d .  A l l  of the e q u i p m e n t  has  to be  s e l e c t e d .  B i d d i n g  

h a s  to o c c u r .  And  then ,  of c o u r s e ,  t h e  c o n s t r u c t i o n  is  c a r r i e d  out .  
m a y  be 

So a p e r i o d  a s  long  as  s i x  y e a r s  ~m i n v o l v e d .  I t  c a n  be  done ,  of 

c o u r s e ,  in l e s s .  The  a c t u a l  f i e l d  c o n s t r u c t i o n  m a y  r e q u i r e  36 m o n t h s  

to c a r r y  out .  So w h e n  you  r e a l i z e  tha t  p e r h a p s  24 m o n t h s  f r o m  the t i m e  

of  p l a c i n g  an o r d e r  fo r  a l a r g e  t u r b i n e  g e n e r a t o r  i s  r e q u i r e d  in o r d e r  

to ge t  d e l i v e r y  of that ,  and  then  a n u m b e r  of m o n t h s  fo r  i t s  a c t u a l  f i e ld  

i n s t a l l a t i o n ,  you  c a n  s e e  tha t  in  c a r r y i n g  out  the a d d i t i o n s  of c a p a b i l i t y  

you  m u s t  do i t  on an  o r d e r l y  a n d  c o n t i n u o u s  b a s i s ,  and  you  m u s t  fo l low 

t h e s e  h i s t o r i c  t r e n d s .  

And  t h e r e f o r e ,  w h e n  a r e c e s s i o n ,  s u c h  as  c a m e  a b o u t  in  t h o s e  

y e a r s  tha t  you  m e n t i o n e d ,  c o m e s  a long ,  p o w e r  s y s t e m  e x e c u t i v e s  l o o k  

c l o s e l y  a t  the  p i c t u r e ,  a t  t h e i r  c a p i t a l  r e q u i r e m e n t s ,  g o i n g  out  to b r i n g  

n e w  c a p i t a l  in to  the b u s i n e s s ,  and  i t  i s  p o s s i b l e  to s l o w  up c o n s t r u c t i o n  

a l i t t l e  o r  to s p e e d  i t  up, d e p e n d i n g  upon  the  c o n d i t i o n s .  The  a c t u a l  

i n c r e m e n t s  of  c a p a c i t y  m a y  be  d e l a y e d  a l i t t l e  o r  m a y  be a d v a n c e d  a 

l i t t l e  a c c o r d i n g  to the n e e d s ,  bu t  you  w i l l  f ind  tha t  the  t r e n d  u p w a r d  in 

the a d d i t i o n  of c a p a c i t y  is  c a r r i e d  on on a r e l a t i v e l y  u n i f o r m  b a s i s .  In 
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1958 I t h ink  about  14 m i l l i o n  k i l o w a t t s  of a d d i t i o n a l  c a p a c i t y  w e r e  added ,  

and  in 1959 abou t  a s i m i l a r  a m o u n t .  And,  as  I s a id ,  80 p e r c e n t  of the 

e q u i p m e n t  for  1960 has  a l r e a d y  b e e n  s h i p p e d  f r o m  the f a c t o r i e s .  

Now, a v e r y  s i g n i f i c a n t  p a r t  of the va lue  of t h e s e  p o w e r  s u r v e y s  

i s  the c o n f i d e n c e  tha t  i t  g i v e s  p e o p l e  tha t  t hey  have  good  da ta  to w o r k  

wi th .  And a p o w e r  s y s t e m  has  a g r e a t  r e s p o n s i b i l i t y  in  hav ing  an a d e -  

qua te  supp ly  a v a i l a b l e  to m e e t  a l l  known loads  and  e v e n  u n a n t i c i p a t e d  

l o a d s .  So the t e n d e n c y  i s  to be s u r e  that  t h e r e  is  e n o u g h  c a p a c i t y .  

T h a t ' s  the  p o l i c y  in  the  D e t r o i t  E d i s o n  C o m p a n y  and  I ' m  s u r e  i t ' s  t r ue  

wi th  m a n y  o t h e r s ,  b e c a u s e  we m u s t  s e r v e  and  we m u s t  be r e a d y  to 

s e r v e  at  a l l  t i m e s .  When  the load  o c c u r s ,  c a p a c i t y  m u s t  be t h e r e  to 

m e e t  i t .  

QUESTION: D o e s  th i s  a l s o  e x p l a i n  the  s t e a d y  l ine  as  fa r  as  u s e  

i s  c o n c e r n e d ?  

MR. CISI,P~/%: Wel l ,  as  to the  s t e a d y  l ine  of u s e ,  you s e e ,  u s e  

i s  m a d e  up of m a n y  f a c t o r s - - i n d u s t r y ,  h o m e s ,  f a r m s ,  shops ,  and  a d d e d  

u s e s ,  and,  l e t  m e  say ,  m o r e  e f f i c i e n t  u s e s .  Th is  i s  v e r y  i m p o r t a n t  to 

u n d e r s t a n d ,  b e c a u s e  we a r e  f ind ing  how to u s e  e n e r g y  of a l l  k i n d s  m o r e  

e f f i c i e n t l y .  I t ' s  w h a t ' s  h a p p e n i n g  now in  W e s t e r n  E u r o p e ,  w h e r e  t h e y  

now have  an o v e r a b u n d a n c e  of c o a l  supp ly .  T h e y  have  l e a r n e d  to u s e  

coa l  m o r e  e f f e c t i v e l y  and  e f f i c i e n t l y .  They,  of c o u r s e ,  a r e  b r i n g i n g  
in 

in  m o r e  o i l  f r o m  the  M i d d l e  ~ a s t / p a r t i c u l a r .  And  so h e r e  in the U n i t e d  

S t a t e s  I s p o k e  abou t  that .  I s a i d  tha t  we did  not  r e a c h  the p e a k  loads  

of I D e c e m b e r  to the  e x t e n t  of about  2 .2  p e r c e n t ,  I t h ink  i t  w a s .  
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"%Vell, as  you know,  wi th  the s t e e l  s h u t - d o w n - - a n d  I s aw  i t  in  

ou r  own s y s t e m - - w h e n  s h u t - d o w n s  o c c u r ,  when  they  c o m e  back  in to  

o p e r a t i o n ,  t hey  u s u a l l y  c o m e  b a c k  u s i n g  a l i t t l e  l e s s  p r o p o r t i o n a t e l y  

fo r  e a c h  un i t  of output .  And  t h e y  u s e  not  only  a l i t t l e  l e s s  e n e r g y ,  

but  they  u s e  a l i t t l e  l e s s  in  the way  of p e r s o n n e l .  Tha t  has  b e e n  m y  
s h u t - d o w n s  in 

o b s e r v a t i o n .  It has  b e e n  t r u e  fo rAau tomot ive  p r o d u c t i o n  and  s t e e l  

p r o d u c t i o n .  %Vhen they  c o m e  back ,  they  have  found ways  of do ing  the  

s a m e  th ing  wi th  a l i t t l e  l e s s .  

And  so  t h e r e  a r e  t h e s e  m a n y  f a c t o r s  that  e n t e r  in.  What  you 

s e e  is  a co m p o s i t e ,  a c r o s s - s e c t i o n ,  a s  the r e s u l t  of m a n y  c o m p o n e n t s  

that  e n t e r  in.  If  you w e r e  to s t udy  how the s y s t e m  d e v e l o p m e n t  p e o p l e  
w e i g h t  

g ive  ~ to one  c o m p o n e n t  or  the o t h e r  of toad  g r o w t h - - m a n y  of 

t h e s e  th ings  a r e  e m p i r i c a l  and  they  a r e  b a s e d  upon e x p e r i e n c e .  But  

th is  is  the a c t u a l  h i s t o r i c a l  t r end ,  and  as we s e e  i t  for  the fu tu r e .  

QUESTION: I n o t i c e d  that  you c o m m e n t e d  on the l a r g e  n u m b e r  

of  i n t e r c o n n e c t i o n s  in R u s s i a .  Do you f e e l  that  the e x t e n t  of ou r  i n t e r -  
t h e i r  

c o n n e c t i o n s  and ~ c a p a c i t y  in th i s  c o u n t r y  a r e  a d e q u a t e  to p r e v e n t  

s o m e  l o c a l  d e m a n d  b e i n g  cut  off by  a n a t u r a l  d i s a s t e r  o r  e n e m y  a c t i o n ?  

h~/?,. CISLER:  I th ink  ou r  c o u n t r y  i s  w e l l  e q u i p p e d  f r o m  a d e f e n s e  

s t a n d p o i n t .  And I th ink  the  i n t e r s p e r s i n g  of the p o w e r  s y s t e m s  and the  

p o w e r  p l an t s  i s  a l l  v e r y  s o u n d  and  r e a l i s t i c .  

I w e n t  t h r o u g h  the p e r i o d ,  a s  s o m e  of you m a y  know, d u r i n g  the  

w a r  days  in  the M e d i t e r r a n e a n  and the E u r o p e a n t h e a t e r .  1V~y w o r k  had 

to do wi th  g e t i i n g  t h e s e  p o w e r  s y s t e m s ,  gas  s y s t e m s ,  and  w a t e r  supp ly  
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s y s t e m s  b a c k  in to  o p e r a t i o n .  So I have  had  s o m e  e x p e r i e n c e  in that  

fielcl. And  i t  has  b e e n  the e x p e r i e n c e  that  w h e n  d e s t r u c t i o n  o c c u r s ,  

u s u a l l y  the r e q u i r e m e n t s  fo r  p o w e r  go down f a s t e r  than  the ab i l i t y  

to supp ly  Lhe p o w e r .  ~ n d  so  we m u s t  k e e p  tha t  in  m i n d .  

Take ,  fo r  e x a m p l e ,  the c a s e  of the State  of M i c h i g a n .  We ~ 

a r e  a l l  h e a v i l y  i n t e r c o n n e c t e d  t h e r e .  Our  own s y s t e m  has  t h r e e  po in t s  

of i n t e r c o n n e c t i o n  wi th  C o n s u m e r s  P o w e r ,  two po in t s  of i n t e r c o n n e c t i o n  

wi th  the F o r d  M o t o r  C o m p a n y ,  one  po in t  of i n t e r c o n n e c t i o n  wi th  the Ci ty  

of  D e t r o i t ,  and  two po in t s  of  i n t e r c o n n e c t i o n  wi th  the P r o v i n c e  of O n t a r i o .  

T h a t ' s  a v e r y  h e a v i l y  i n t e r c o n n e c t e d  a r e a  t h e r e .  And  so  you can  go to o t h e r  

p a r t s  of the c o u n t r y .  

T h e s e  p o w e r - g e n e r a t i n g  f a c i l i t i e s  a r e  i n t e r s p e r s e d ,  so  to s p e a k .  I 

would  b e l i e v e  that  i f  any  g r e a t  d e s t r u c t i o n  o c c u r r e d  in an a r e a ,  the r e q u i r e -  

m e n t s  for  p o w e r  would  be m o r e  s e v e r e l y  cu t  clown than  w o u l d  be the 

a b i l i t y  to supp ly  that  p o w e r .  

~:eU~STION. I was  i n t e r e s t e d  in y o u r  g r o w t h  c u r v e  that  you p r o -  

j e c t e d .  You ju s t  m e n t i o n e d  that  i t  doub l e s  e v e r y  t en  y e a r s .  :~:iowever, 

i f  you  p r o j e c t  th is  50 y e a r s  in to  the fu tu re ,  you ge t  a p h e n o m e n a l  g r o w t h  

and,  of c o u r s e ,  you a p p r o a c h  i n f in i t y  in 60 o r  70 y e a r s  f r o m  now.  

What  f a c t o r s  p a r t i c u l a r l y  p r o m p t e d  y o u r  f o r e c a s t e r s  to c o m e  up wi th  th is  

p h e n o m e n a l  i n c r e a s e  ? 

hr:i%. CISL~R.  I t ' s  b a s e d  upon the e x p e r i e n c e  in the p a s t  and  

the way  in w h i c h  a f t e r  a r e c e s s i o n  i t  s e e m s  to r e s u m e  that  s a m e  u p w a r d  

t r e n d .  
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Now, it  i s  h a r d  fo r  m e ,  h a v i n g  b e e n  in the i n d u s t r y  a l l  m y  l i fe ,  

to s e e  how th i s  m a t t e r  of energ~j  c o n s u m p t i o n  c a n  go o n - - a n d  I s p e a k  

of it  in  the b r o a d s e n s e ,  not  j u s t  in t e r m s  of e l e c t r i c  p o w e r - - h o w  the 

u s e  p e r  c a p i t a  c a n  c o n t i n u e  to e x p a n d  a n d  e x p a n d .  Of c o u r s e ,  o u r  r e -  

s o u r c e s  to m e e t  t h o s e  i n d e f i n i t e l y  do not  e x i s t  u n l e s s  we  f ind  s o m e  n e w  

s o u r c e s  of e n e r g y ,  s u c h  a s  f i s s i o n ,  fus ion ,  and  the u s e  of  s o l a r  e n e r g y  

and  the l ike  tha t  a l l  of us  a r e  k e e n l y  a l e r t  to.  

How m u c h  in  the t o t a l  p i c t u r e  th i s  t o t a l  e n e r g y  r e q u i r e m e n t - - I  

h a p p e n  to be  the U . S .  m e m b e r  of the E n e r g y  A d v i s o r y  C o m m i s s i o n  fo r  

E u r o p e  in the O E C ' - a n d  t h e i r  p r e d i c t i o n s  h e r e  a r e  m u c h  the s a m e  as  

t h o s e  o v e r  t h e r e .  

VChat k i n d  of an  e c o n o m y  we a r e  go ing  to have  in the y e a r  2000 

I d o n ' t  know.  I t ' s  c e r t a i n l y  go ing  to be  f a r  g r e a t e r  than  i t  i s  t oday .  

I have  the f e e l i n g  tha t  the  r a t e  i s  t e n d i n g  to s l o w  up a l i t t l e .  In the  e x p e r -  

i e n c e  in o u r  c o u n t r y  a n d  in ~Ves te rn  E u r o p e  a n d  in  t h e  Sov ie t  Un ion  t hey  

a r e  f ind ing  a l i t t l e  l e s s  r a p i d  r a t e .  I w a s  i n c l i n e d  to fee!  un t i l  m o r e  

r e c e n t l y  tha t  m a y b e  th i s  d o u b l i n g  w a s  go ing  to o c c u r  e v e r y  !1 to 12 y e a r s  

r a t h e r  t han  e v e r y  10 y e a r s .  T h o s e  m o r e  f a m i l i a r  w i th  the da t a  c o m e  
u p w a r d  

b a c k  a n d  Say,  "Wel l ,  i t  looks  a s  t hough  i t ' s  p i c k i n g  up the o ld /~ t rend ."  

My p e r s o n a l  f e e l i n g  is  tha t  t h e r e  w i l l  t end  to be  an e a s i n g  off of 

the  r a t e  of g r o w t h ,  fo r  a n u m b e r  of r e a s o n s - - m o r e  e f f i c i e n t  u s e .  N o t  

tha t  t h e r e  w i l l  be  an  i n a d e q u a c y  fo r  the  f o r e s e e a b l e  f u t u r e  of e l e c t r i c  

p o w e r ,  bu t  s i m p l y  b e c a u s e  we w i l l  f ind  m o r e  e f f i c i e n t  and  m o r e  e f f e c t i v e  

w a y s  of u s i n g  a g i v e n  m i l l i o n  B.  T .  U. ' s  of e n e r g y  o r  a g i v e n  v o l u m e  of 
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water. 

QUESTION: Sir, you were referring to the interest of the 

Russians in learning how to transmit power at high D.C. voltages. 

I wonder if you would elaborate just a bit and tell us what some of the 

advantages of ID. 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. 

i~. CISLEI@: 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 1945, we found that the Russians had taken the experimental 

D.C. equipment that was under way to the north of Berlin for a distance 

reports and the like 
of about a hundred miles. Vie were able to acquire the ~ which 

the Germans had prepared not only for this experimental installation, 

but also their proposal to develop the hydro resources of Norway, to 

bring power down from Norway and Sweden underneath the sea and into 

Cermany. They had done a lot of work. They proposed voltages up to 

800,000 o fl~.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 A.C., and the overhead. 

From a defense standpoint, you have underground rather than overhead. 

So the i~ussians have picked that up, and they now have a sire ilar 

installation, operating at 200, 000 volts D.C. VChat they really do is to 
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have I00, 000 from ane side 

from one side to ground, 

volts. 

plant ,  

Bas in ,  

• to g r o u n d  and  then  by h a v i n g  a n o t h e r  

b e t w e e n  the two c o n d u c t o r s  they  ge t  200, 000 

Their next step is to build a long line from the Stalingrad hydro 

a 2 I/2 million plant, over to an area in the Don Valley, the Don 

at 800, 000 volts. That they will call an experimental line. 

Follow~ing their experience with that, they will then start to move 

i n to  the S i b e r i a n  a r e a .  They  w i l l  t ake  a b ig  c o m p l e x  of g e n e r a t i o n  

t h e r e  and  i n t e r c o n n e c t  i t  w i th  a n o t h e r  b ig  c o m p l e x  by m e a n s  of h i g h -  

v o l t a g e  D . C .  o r  h i g h - v o l t a g e  A . C .  i n t e r c o n n e c t i o n s .  

But  the r e a s o n  for  the  D. C. - - a n d  I th ink  t h e r e  a r e  s o u n d  r e a s o n s - -  

and  I t h ink  tha t  we have  m u c h  to do h e r e  in th is  c o u n t r y  in that  c o n n e c t i o n - -  

is  the  a b i l i t y  to go u n d e r g r o u n d .  The c o n v e r s i o n  and  i n v e r s i o n  e q u i p -  

m e n t  is  m u c h  s u p e r i o r  today,  b e c a u s e  they  d o n ' t  u s e  the m e r c u r y  a r c  

rectifiers or converters. 

more mechanical devices. 

get into the higher voltages with it. 

with this valve equipment. 

T h e y  u s e  wha t  t hey  c a l l  v a l v e s ,  w h i c h  a r e  

That  e q u i p m e n t  is  m o r e  r e l i a b l e .  T h e y  can  

The  Sov i e t s  have  done  qu i t e  w e l l  

So h e r e  a g a i n  t e c h n o l o g y  and  e n g i n e e r i n g  a r e  b e i n g  a d v a n c e d ;  

a n d  I f e e l  c o n f i d e n t  tha t  t h e r e  i s  go ing  to be an e x t e n s i v e  use  of d i r e c t  

c u r r e n t  in the fu tu r e .  In the p a s t  i t  h a s  b e e n  the c o s t  of ~ '  c o n v e r s i o n  

and  i n v e r s i o n  tha t  has  b e e n  a l i m i t i n g  f ac to r ,  but  I th ink  tha t  wi l l  be 

b r o u g h t  u n d e r  e c o n o m i c  c o n t r o l .  

Tha t  is  not  as  c o m p l e t e  an a n s w e r  as  p e r h a p s  you wou ld  l ike  to 

34 



U~ 

h a v e ,  bu t  I d o n ' t  wan t  to take  too m u c h  of y o u r  t i m e .  I have  ~2ven you  

the general principles involved. 

MI%. MUNCY: Mr. Cisler, all of us are indebted to you for 

letting us share your wealth of information regarding power and defense. 

On behalf of the ~oTOUp that had the privilege of going to Detroit last 

week, may we thank you personally for that wonderful trip through 

the Detroit Edison plant. 

M~. CISLER: V{e want you to come again. 
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