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Mr. Walker L. Cisler, President of the Detroit Edison Co., was 
born in Marietta, Ohio, in 1897. He graduated from Cornell Universi- 
ty (M. E.) in 1922. From 1922 until 1941 he was with Public Service 
Electric and Gas Co., of Newark, New Jersey, rising to Assistant 
Chief Engineer, Electric Department. During the war he was Chief, 
Equipment Production Branch, Office of War Utilities, WPB, later 
serving as Chief, Public Utilities Section, SHAPE with the rank of 
colonel. He has been with Detroit Edison since 1945 in various execu- 
tive capacities, becoming president in 1951. He is a fellow of the 
AIEE and AIME, President of the Atomic Industrial Forum, Chairman 
of the Atomic Power Development Arm, and a trustee of Cornell Uni- 
versity. This is Mr. Cisler's second appearance at the College. 

ii 



E L E C T R I C  P O W E R  

12 M a r c h  1958 

C O L O N E L  K L E I N :  A d m i r a l  C l a r k ,  G e n t l e m e n :  I n  o u r  P u b l i c  S e r -  
v i c e s  P r o g r a m  we  h a v e  a l r e a d y  c o v e r e d  t e l e c o m m u n i c a t i o n s  a n d  t r a n s -  
p o r t a t i o n ,  a n d  t h i s  m o r n i n g  w e  a r e  t u r n i n g  o u r  a t t e n t i o n  to  t h e  s u b j e c t  
o f  e l e c t r i c  p o w e r ,  t o  l e a r n  h o w  v i t a l  i t  i s  t o  o u r  e c o n o m y  a n d  to  o u r  
n a t i o n a l  s e c u r i t y ,  a n d  to  s e e  w h a t  i s  b e i n g  d o n e  to  i n s u r e  t h a t  o u r  e n -  
e r g y  r e q u i r e m e n t s  in  a n y  k i n d  of  a n a t i o n a l  e m e r g e n c y  w i l l  b e  m e t .  

W e  h a v e  a s  o u r  s p e a k e r  t h i s  m o r n i n g  M r .  W a l k e r  L .  C i s l e r  w h o ,  
s i n c e  1943,  h a s  b e e n  a s s o c i a t e d  w i t h  t h e  D e t r o i t  E d i s o n  C o m p a n y ,  a n d  
w h o ,  s i n c e  1951,  h a s  b e e n  P r e s i d e n t  of  t h a t  c o m p a n y .  He  i s  n o  s t r a n -  
g e r  to  t h e  C o l l e g e .  H e  h a s  b e e n  h e r e  m a n y  t i m e s  b e f o r e .  He  h a s  s p e n t  
v i r t u a l l y  h i s  w h o l e  l i f e  in  t h e  p u b l i c  s e r v i c e s  f i e l d ,  a n d  I k n o w  of  no  o n e  
m o r e  q u a l i f i e d  to  g i v e  u s  a n  a u t h o r i t a t i v e  t a l k  on  t h e  s u b j e c t  o f  e l e c t r i c  
p o w e r  t h a n  h e .  

B e f o r e  I i n t r o d u c e  M r .  C i s l e r ,  I w a n t  to  w e l c o m e  t h e  v e r y  d i s t i n -  
g u i s h e d  g u e s t s  w e  h a v e  w i t h  u s  t h i s  m o r n i n g  a n d  w h o  w i l l  b e  o u r  s e m i n a r  
p a n e l i s t s  t h i s  a f t e r n o o n .  Y o u  w i l l  h a v e  a n  o p p o r t u n i t y  t o  m e e t  t h e m  p e r -  
s o n a l l y  i n  o u r  d i s c u s s i o n  g r o u p s  t h i s  a f t e r n o o n .  G e n t l e m e n ,  i t  i s  i n d e e d  
a p l e a s u r e  t o  h a v e  y o u  w i t h  u s ,  b o t h  f o r  t h e  l e c t u r e  t h i s  m o r n i n g  a n d  f o r  
t h e  d i s c u s s i o n  g r o u p s  t h i s  a f t e r n o o n .  

T h e  t i t l e  o f  M r .  C i s l e r ' s  l e c t u r e  i s " E l e c t r i c  P o w e r " .  B o t h  t h e  l e c -  
t u r e  a n d  t h e  d i s c u s s i o n  p e r i o d  f o l l o w i n g  t h e  l e c t u r e  w i l l  b e  u n c l a s s i f i e d .  

M r .  C i s l e r ,  i t  i s  i n d e e d  a p l e a s u r e  f o r  m e  to  w e l c o m e  y o u  b a c k  to  
t h e  C o l l e g e  a n d  to  i n t r o d u c e  y o u  to  t h i s  y e a r ' s  c l a s s .  M r .  C i s l e r .  

M R .  C I S L E R :  A d m i r a l  C l a r k ,  C o l o n e l  K l e i n ,  M e m b e r s  o f  t h e  
I n d u s t r i a l  C o l l e g e  o f  t h e  A r m e d  F o r c e s  a n d  m a n y  o ld  f r i e n d s  h e r e ,  
w i t h  w h o m  I h a v e  b e e n  a s s o c i a t e d  f o r  m a n y  y e a r s  i n  e l e c t r i c  p o w e r  
w o r k :  I t  i s  a l w a y s  a g r e a t  p l e a s u r e  f o r  m e  p e r s o n a l l y  to  c o m e  to  t h e  
I n d u s t r i a l  C o l l e g e  to  t a l k  w i t h  y o u  a b o u t  m a t t e r s  o f  m u t u a l  i n t e r e s t .  
I h a v e  a l w a y s  f o u n d  i t  o f  g r e a t  b e n e f i t  to  m e  to  do so ,  a n d  I w e l c o m e  
t h e  o p p o r t u n i t y  to  b e  h e r e  w i t h  y o u  t h i s  m o r n i n g .  

B e c a u s e  o f  t h e  p r e s e n c e  o f  t h e  o t h e r  g e n t l e m e n  in c i v i l i a n  a t t i r e ,  
w i t h  w h o m  I h a v e  b e e n  a s s o c i a t e d  in  m a n y  w a y s  in  t h e  p a s t ,  I c a n n o t  



pose  as  an  e x p e r t  h e r e  b e f o r e  you,  h e c a u s e  t h e r e  a r e  t h o s e  a m o n g  you 
who know jus t  as  m u c h  as and p r o b a b l y  m o r e  about  the s u b j e c t  t han  
I do. 

T h e  s u b j e c t  that  I have  th i s  m o r n i n g  is p e a c e  and w a r t i m e  a s p e c t s  
of the e l e c t r i c  p o w e r  i n d u s t r y .  

In  v i ew of the e x t r e m e l y  i m p o r t a n t  p l ace  of e l e c t r i c  p o w e r  in o u r  
e x p a n d i n g  e c o n o m y ,  and i ts  e v e n  g r e a t e r  i m p o r t a n c e  d u r i n g  n a t i o n a l  
e m e r g e n c i e s ,  it i s  e n t i r e l y  a p p r o p r i a t e  to c o n s i d e r  as  a s i n g l e  m a t t e r  
the a d e q u a c y  of the e l e c t r i c  p o w e r  i n d u s t r y  to m e e t  i t s  r e s p o n s i b i l i t i e s  
u n d e r  bo th  s i t u a t i o n s .  

I a m  s u r e  you w i l l  f ind tha t  m a n a g e m e n t s  of n e a r l y  a l l  p o w e r  s y s -  
t e m s  fo l low th i s  p o l i c y  in t h e i r  d a y - t o - d a y  o p e r a t i o n s  and in t h e i r  p l an -  
n ing  f o r  the f u t u r e .  

In  the  la te  1930 's ,  p r i o r  to the  o u t b r e a k  of W o r l d  W a r  II,  the  en -  
t i r e  c o u n t r y  was  r e c o v e r i n g  f r o m  the d e p r e s s i o n  w h i c h  b e g a n  in 1929. 
T h e r e  had b e e n  l i t t l e  n e e d  fo r  s e v e r a l  y e a r s  to u n d e r t a k e  e x t e n s i v e  
e x p a n s i o n  of m a n y  p o w e r  s y s t e m s .  In add i t ion ,  m a n y  i n d i v i d u a l  p o w e r  
s y s t e m s  w e r e  e n g a g e d  in d i f f i cu l t  l e g a l  p r o b l e m s  a s s o c i a t e d  wi th  the  
Ho ld ing  C o m p a n y  Act .  As a r e s u l t ,  t h e r e  was  l i t t l e  p l a n n i n g  of a c o m -  
p r e h e n s i v e  n a t u r e ,  and t h e r e  was  l i t t l e  a c c e p t a b l e  da t a  c o n c e r n i n g  the  
a c t u a l  p o w e r  c a p a c i t y  a v a i l a b l e  e i t h e r  fo r  the p e a c e t i m e  e c o n o m y  o r  
fo r  the p r o d u c t i o n  of m i l i t a r y  m a t e r i a l s .  

The  e s t i m a t e s  c o n c e r n i n g  the d e m a n d s  w h i c h  m i g h t  a r i s e  in  the 
e v e n t  of a n a t i o n a l  e m e r g e n c y  w e r e  e q u a l l y  i n a d e q u a t e .  By v a r i o u s  
m e a n s ,  h o w e v e r ,  and wi th  e f f e c t i v e  c o o p e r a t i o n  b e t w e e n  g o v e r n m e n t a l  
a g e n c i e s  and the e l e c t r i c  p o w e r  i n d u s t r y ,  a d e q u a t e  p o w e r  w a s  m a d e  
a v a i l a b l e  when  h o s t i l i t i e s  c a m e .  In no c a s e  w a s  m i l i t a r y  p r o d u c t i o n  
d e l a y e d  by  the l a c k  of p o w e r ;  and the c i v i l i a n  e c o n o m y  was  w e l l  p r o -  
v i d e d  a l s o .  

T h e  e l e c t r i c  p o w e r  i n d u s t r y  has  a d v a n c e d  t r e m e n d o u s l y  s i n c e  
W o r l d  W a r  If, not  on ly  in i ts  p l a n n i n g  but  a l s o  in p r o v i d i n g  u p - t o - d a t e ,  
f a c t u a l  i n f o r m a t i o n  c o n c e r n i n g  e x i s t i n g  s y s t e m  c a p a b i l i t i e s  and  p r o -  
g r a m s  f o r  the f u t u r e .  

Capability, as used here, means the maximum load-carrying abil- 
ity of the systems,  with all power sources available and with no allow- 
ances for outages. 
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9 :  

E d i s o n  E l e c t r i c  I n s t i t u t e  P o w e r  S u r v e y s  

To f a c i l i t a t e  the p e r i o d i c  e s t a b l i s h m e n t  of f a c t u a l  data ,  the E d i s o n  
E l e c t r i c  I n s t i t u t e  in 1947 i n a u g u r a t e d  a p r o g r a m  of s e m i a n n u a l  e l e c -  
t r i c  p o w e r  s u r v e y s ,  w h i c h  have  b e e n  con t inued  and s u b s t a n t i a l l y  expan -  
ded in s cope  s i n c e  tha t  t i m e .  The  r e p o r t  of the t w e n t y - s e c o n d  s u r v e y  
of tha t  s e r i e s  was  i s s u e d  l a s t  fa l l .  The  t w e n t y - t h i r d  s u c h  s u r v e y  wil l  
be c o n d u c t e d  e a r l y  in A p r i l ,  and the r e p o r t  wi l l  be r e a d y  f o r  d i s t r i -  
bu t ion  s h o r t l y  t h e r e a f t e r .  Th i s  is  a copy  (ho ld ing  it up) of the t w e n t y -  
s e c o n d  s e m i a n n u a l  s u r v e y ,  and I have  b r o u g h t  wi th  m e  a d d i t i o n a l  cop -  
i e s  w h i c h  wi l l  be  d i s t r i b u t e d  to you .  M r .  E d w i n  V e n n a r d ,  V ice  P r e s i -  
dent  and M a n a g i n g  D i r e c t o r  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  i s  h e r e  th is  
m o r n i n g  and I know that  he w i l l  be  v e r y  happy to m a k e  c o p i e s  of the  
t w e n t y - t h i r d  s u r v e y  a v a i l a b l e  to the I n d u s t r i a l  C o l l e g e  as  soon  as  t hey  
a r e  off the  p r e s s .  

F o r  t h o s e  of you who a r e  not  f a m i l i a r  wi th  the E E I  s u r v e y  p r o -  
c e d u r e ,  the r e p o r t s  a r e  p r e s e n t e d  on a n a t i o n a l  and a l s o  on a r e g i o n -  
a l  b a s i s ,  c o n f o r m i n g  to the e igh t  p o w e r - s u p p l y  r e g i o n s  as  de f i ned  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 as shown in c h a r t  1, page  4. 

P o w e r  s y s t e m s  t h r o u g h o u t  the  c o u n t r y ,  both  i n v e s t o r - o w n e d  and 
t h o s e  of g o v e r n m e n t a l  a g e n c i e s ,  F e d e r a l  and n o n - F e d e r a l ,  c o o p e r a t e  
in the s u r v e y s  and s u b m i t  s t a t i s t i c a l  i n f o r m a t i o n  c o n c e r n i n g  a c t u a l  
s y s t e m  p e a k  c a p a b i l i t i e s ,  p e a k  l oads ,  g r o s s  m a r g i n s ,  and e n e r g y  

output .  

In addi t ion ,  f o r e c a s t s  of the cond i t i ons  w h i c h  a r e  e x p e c t e d  to ex-  
i s t  f o r  at l e a s t  t h r e e  y e a r s  in the  fu tu r e ,  wi th  r e s p e c t  to l oads ,  gen -  
e r a t i n g  c a p a b i l i t y ,  and e n e r g y  r e q u i r e m e n t s  a r e  s u b m i t t e d .  

T h e  s u r v e y  c o v e r s  a p p r o x i m a t e l y  98 p e r c e n t  of the c a p a b i l i t y  of 
the p o w e r  s y s t e m s  of the c o u n t r y .  T h e s e  v a l u e s  a r e  s u m m a r i z e d  fo r  
e a c h  of the  e igh t  p o w e r - s u p p l y  r e g i o n s ,  a c c o u n t  be ing  t a k e n  of i n t e r -  
c o n n e c t i o n  and i n t e r c h a n g e  a g r e e m e n t s .  

The  b a s i c  i n f o r m a t i o n  is  c o m p i l e d  p r i m a r i l y  by  t h o s e  who a r e  r e -  
s p o n s i b l e  fo r  the  a c t u a l  o p e r a t i o n  of the i n d i v i d u a l  p o w e r  s y s t e m s  and 
t h o s e  who a r e  r e s p o n s i b l e  f o r  f o r e c a s t i n g  and p l ann ing  fo r  the f u t u r e  
p o w e r  r e q u i r e m e n t s .  T h e y  know f a r  b e t t e r  t han  anyone  e l s e  the  t r u e  
c a p a b i l i t y  and d e p e n d a b i l i t y  of the g e n e r a t i n g  f a c i l i t i e s  w h i c h  a r e  in -  
vo lved ,  the  c a p a c i t y  of i n t e r c o n n e c t i o n s ,  and o t h e r  f a c t o r s  wh ich  m a y  
i n f l u e n c e  s y s t e m  o p e r a t i o n .  You m a y  be s u r e ,  too,  tha t  t h e y h a v e  the 
b e s t  and m o s t  r e a l i s t i c  p r e d i c t i o n s  c o n c e r n i n g t h e  p r o b a b l e  fu tu r e  loads  
in  t h e i r  r e s p e c t i v e  a r e a s .  
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Q . . . .  

C a p a b i l i t y ,  P e a k  L o a d  a n d  G r o s s  M a r g i n  F o r e c a s t s  

Y o u  a r e  i n t e r e s t e d ,  no  d o u b t ,  in  t h e  r e s u l t s  of  t h e s e  s u r v e y s .  
C h a r t  2, p a g e  6, s h o w s  t h e  n a t i o n w i d e  D e c e m b e r  c a p a b i l i t y ,  p e a k  
l o a d ,  a n d  g r o s s  m a r g i n  a s  r e p o r t e d  in  t h e  t w e n t y - s e c o n d  s e m i a n n u a l  
s u r v e y ,  a s  o f  1 O c t o b e r  1957.  D e c e m b e r  i s  u s e d  a s  t h e  p r i n c i p a l  
r e p o r t i n g  p e r i o d  b e c a u s e ,  w i t h  t h e  e x c e p t i o n  of R e g i o n  5 , a n d  p o s -  
s i b l y  R e g i o n  7, it i s  t h e  m o n t h  d u r i n g  w h i c h  t he  m o s t  c r i t i c a l  c o n -  
t i o n s  o c c u r .  

You will note that the peak load, shown by the shaded portion of 
the bars, increased from 97.8 million kilowatts in 1955 to an expected 
140.8 million kilowatts in 1960. Similarly, the nationwide power 
system capability increased from 116 million kilowatts in 1955 to 
an expected 171.6 million kilowatts in 1960. The gross margin is 
the difference between the peak capability and the peak load. It in- 
cludes the provision for scheduled maintenance, system operating 
requirements, and emergency outages. Any remainder, after these 
needs are met, is available for unpredicted loads. 

T h e  g r o s s  m a r g i n ,  a s  y o u  s e e ,  v a r i e s  b e t w e e n  1 6 . 7  to  2 2 . 5  
p e r c e n t  of  t h e  p e a k  l o a d  d u r i n g  t h e  s i x  y e a r s  s h o w n .  I w i l l  c o m -  
m e n t  l a t e r  on  t h e  s i g n i f i c a n c e  of  t h e s e  n u m b e r s .  

P r e l i m i n a r y  i n f o r m a t i o n  n o w  a v a i l a b l e  f o r  1957 s h o w s  t h a t  t h e  
a c t u a l  c a p a b i l i t y  a t  t h e  y e a r  e n d  w a s  v e r y  c l o s e  to  t h a t  e x p e c t e d .  
B e c a u s e  of  s l a c k e n i n g  i n d u s t r i a l  o p e r a t i o n s ,  t h e  D e c e m b e r  p e a k  
l o a d  r e a c h e d  o n l y  a b o u t  107 m i l l i o n  k i l o w a t t s ,  i n s t e a d  of  t h e  112 
m i l l i o n  k i l o w a t t s  e x p e c t e d  in  O c t o b e r .  A s  a r e s u l t ,  t h e  g r o s s  m a r -  
g i n  f o r  D e c e m b e r  1957 w a s  a b o u t  22 p e r c e n t  o f  t h e  p e a k  l o a d .  

T h e  v a l u e s  f o r  e a c h  of t h e  e i g h t  p o w e r - s u p p l y  r e g i o n s  a r e  s h o w n  
b y  c h a r t  3, p a g e  7. Y o u  w i l l  o b s e r v e  t h a t  in  a l l  c a s e s  t h e  b a r  c h a r t s  
a r e  s i m i l a r  in  t r e n d  to  t h a t  f o r  t h e  N a t i o n  a s  a w h o l e .  I t  i s  i n t e r -  
e s t i n g  to  n o t e  t h a t  t h e  c a p a b i l i t y  in  e a c h  of  R e g i o n s  l, 2, a n d  3, 
w h i c h  t o g e t h e r  i n c l u d e  m o s t ,  b u t  n o t  a l l ,  of  t h e  c o u n t r y  e a s t  o f  t h e  
Mississippi River, was close to 25 million kilowatts at the end of 
1957. Taken together, the capabilities of these three regions to- 
tal a little over 75 million kilowatts, or about 58 percent of all the 
1957 electric power capability in the United States. 
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M a n u f a c t u r e  of H e a v y  P o w e r  E q u i p m e n t  

In add i t ion  to the i n f o r m a t i o n  with  r e s p e c t  to loads  and c a p a b i l i t y  
wh ich  I have  d i s c u s s e d ,  the P o w e r  S u r v e y  C o m m i t t e e ,  in c o o p e r a t i o n  
wi th  the p o w e r  s y s t e m s  and e q u i p m e n t  m a n u f a c t u r e r s ,  c o m p i l e s  c o m -  
p r e h e n s i v e  i n f o r m a t i o n  c o n c e r n i n g  the s p e c i f i c  p l ans  fo r  the e x p a n -  
s ion  of g e n e r a t i n g  f a c i l i t i e s .  Th i s  i n c l u d e s  d e t a i l e d  da ta  as  to t he  
m a n u f a c t u r e  of h e a v y  p o w e r  e q u i p m e n t ,  i n c l u d i n g  s t e a m  t u r b i n e - g e n -  
e r a t o r s ,  h y d r a u l i c  t u r b i n e s ,  g e n e r a t o r s  fo r  h y d r a u l i c  t u r b i n e s ,  s t e a m  
g e n e r a t o r s  ( bo i l e r s ) ,  p o w e r  t r a n s f o r m e r s ,  and a t o m i c  p o w e r  r e a c t o r s .  

In the c o u r s e  of ob ta in ing  t h e s e  data,  e q u i p m e n t  p r o d u c t i o n ,  m a t e -  
r i a l  s u p p l i e s ,  m a n p o w e r ,  and o t h e r  p e r t i n e n t  p r o b l e m s  a r e  d i s c u s s e d  
with  the m a n u f a c t u r e r s  of h e a v y  p o w e r  e q u i p m e n t .  Thus ,  ful l  i n f o r -  
m a t i o n  c o n c e r n i n g  the m a n u f a c t u r e r s '  p r o b a b l e  ab i l i t y  to m e e t  t h e i r  
p r o d u c t i o n  s c h e d u l e s  is e s t a b l i s h e d .  

S c h e d u l e d  Add i t i ons  to G e n e r a t i n g  C a p a c i t y  

One of the m o s t  s i g n i f i c a n t  and r e v e a l i n g  f e a t u r e s  of th is  p a r t  of 
a s u r v e y  is  the c o m p i l a t i o n  of s c h e d u l e d  a d d i t i o n s  to e l e c t r i c  g e n e r a -  
t ing  c a p a c i t y .  A t abu l a t i on  of the i nv id ivua l  g e n e r a t i n g  un i t s ,  g iv ing  
the s y s t e m ,  s t a t ion ,  c a p a b i l i t y ,  and s c h e d u l e d  date  of o p e r a t i o n ,  is  
i n c l u d e d  as an append ix  to the s u r v e y  r e p o r t s .  

The  l i s t ,  in the  t w e n t y - s e c o n d  s u r v e y  r e p o r t ,  p u b l i s h e d  as of 
1 O c t o b e r  1957, i n c l u d e d  534 g e n e r a t i n g  un i t s ,  both  t h e r m a l  and hy-  
d r a u l i c ,  wi th  a to ta l  g e n e r a t i n g  c a p a c i t y  of n e a r l y  53 m i l l i o n  k i l owa t t s .  
Of t h e s e ,  508 un i t s ,  wi th  a t o t a l  c a p a c i t y  of m o r e  than  48 m i l l i o n  k i l -  
owa t t s ,  w e r e  s c h e d u l e d  fo r  s e r v i c e  in the fou r  y e a r s ,  1957 t h r o u g h  
1960. It is  p o s s i b l e  tha t  s o m e  of t h e s e  un i t s  m a y  be d e l a y e d  if the 
p r e s e n t  s l a c k e n i n g  of i n d u s t r i a l  a c t i v i t y  c o n t i n u e s .  

It shou ld  be  s t r e s s e d  h e r e  tha t  p o w e r  s y s t e m s  g e n e r a l l y  a r e  p lan-  
n ing  f o r  as  m u c h  as 25 y e a r s  ahead .  T h e y  r e v i e w  t h e i r  s i t ua t i on  f r e -  
quen t ly  and ad ju s t  c o n s t r u c t i o n  p lans  to m e e t  load c o n d i t i o n s .  

Significance of Power Surveys 

I would like to express my personal opinion as to the significance 
of the survey data I have been discussing. Experience over the past 
ii years has shown quite clearly that, under most circumstances, 
the gross margin on a power-supply region basis is a good indica- 
tor of the power situation within that region. 



O 

T h o u g h  t h e r e  i s  n o  u n i v e r s a l  a g r e e m e n t ,  i t  w i l l  u s u a l l y  b e  f o u n d  
t h a t ,  i f  t h e  g r o s s  m a r g i n  i s  10 p e r c e n t  o r  m o r e ,  a l l  p o w e r  l o a d s  c a n  
b e  s a t i s f a c t o r i l y  c a r r i e d .  I n  s o m e  i n s t a n c e s  s y s t e m s  h a v e  o p e r a t e d  
s u c c e s s f u l l y ,  a n d  w i t h o u t  c u r t a i l m a e n t ,  w i t h  g r o s s  m a r g i n s  a s  low 
a s  5 p e r c e n t .  

O n  t h e  o t h e r  h a n d ,  m o s t  s y s t e m  o p e r a t o r s  f e e l  t h a t  10 p e r c e n t  
g r o s s  m a r g i n  i s  n o t  f u l l y  a d e q u a t e  f o r  l o n g - t e r m  p u r p o s e s ,  a n d  p l a n  
t h e i r  n e w  c a p a c i t y  in  a w a y  w h i c h  p r o v i d e s  s o m e w h e r e  b e t w e e n  15 
a n d  20 p e r c e n t  g r o s s  m a r g i n .  T h i s  r a n g e  s e e m s  to  a s s u r e  t h e  u n -  
q u e s t i o n e d  a b i l i t y  to  c a r r y  a l l  l o a d s  a n d  to  p r o v i d e  c o n s i d e r a b l e  l a t -  
i t u d e  f o r  g r o w t h  a n d  u n f o r e s e e n  l o a d s .  

O n  t h i s  b a s i s ,  t h e  p r e s e n t  p o w e r - e x p a n s i o n  p r o g r a m s ,  a s  s h o w n  
in  t h e  E E I  s u r v e y s ,  s e e m  w h o l l y  a d e q u a t e .  We m u s t  r e c o g n i z e ,  h o w -  
e v e r ,  t h a t  p r o b l e m s  m a y  a r i s e  in  l o c a l  a r e a s  f r o m  v a r i o u s  c a u s e s ,  
s u c h  a s  a d v e r s e  w a t e r  c o n d i t i o n s ,  o r  e x t r e m e  w e a t h e r  c o n d i t i o n s ,  e i -  
t h e r  u n e x p e c t e d l y  w a r m ,  o r  e x t r a o r d i n a r i l y  c o l d ,  a s  b a r e  r e c e n t l y  
o c c u r r e d  in  t h e  s o u t h e a s t e r n  p a r t  of  o u r  c o u n t r y .  

Trends in Power System Development 

In the endeavor to meet the rapidly increasing power require- 
ments, a number of well-defined trends have appeared, some of 
which are as follows: 

I. The size of thermal generating units has vastly increased. 
During World War II, the size of the largest units available was about 
125,000 kilowatts. In 1957, nine units, with a capacity of 200, 000 kil- 
owatts or more, were placed in service. In 1958, machines with a 
capacity of more than 300, 000 kilowatts will come on the line. One of 
these will be on the Edison System there at the River Rouge Plant. 
The largest unit now on order, 500,000 kilowatts, will be installed in 
the Widow's Creek Plant of the Tennessee Valley Authority. Present  
trends are that prices have moved so high that there is little or noth- 
ing to be gained by resorting to even larger units. And I am speaking 
of the capital investments as well as the operating economy. 

2. S t e a m  p r e s s u r e s  a n d  t e m p e r a t u r e s  h a v e  a d v a n c e d  s t e a d -  
i l y .  I n  s o m e  i n s t a n c e s ,  s e v e r e  m e t a l l u r g i c a l  p r o b l e m s  a r e  b e i n g  e x -  
p e r i e n c e d  w i t h  s t e a m  t e m p e r a t u r e s  o f  1100 d e g r e e s  F a h r e n h e i t .  
O n e  s u p e r c r i t i c a l  p r e s s u r e  u n i t  i s  n o w  o p e r a t i n g ,  a n d  t w o  m o r e  a r e  
under construction. 
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3. The  r e h e a t  s t e a m  c y c l e  has  b e e n  adop ted  fo r  n e a r l y  a l l  
l a r g e - s i z e  i n s t a l l a t i o n s  in the e n d e a v o r  to ga in  fue l  e c o n o m y .  S e v e r -  
a l  s y s t e m s  a r e  now c o n s i d e r i n g  l e s s  e f f i c i en t ,  and thus  l e s s  c o s t l y ,  
e q u i p m e n t  to be  u s e d  p r i m a r i l y  fo r  p e a k - l o a d  p u r p o s e s .  

4. With the c o m p l e t i o n  of the Saint  L a w r e n c e  S e a w a y  and 
N i a g a r a  F a l l s  r e d e v e l o p m e n t  p r o j e c t s ,  about  a l l  of the l a r g e  h y d r o -  
sites east of the Mississippi will have been developed. Additional 
power for this whole area must come from thermal plants. 

5. Though  m a n y  p lan t s  today  a r e  b e i n g  equ ipped  to b u r n  
coa l ,  gas ,  and oil,  d e p e n d i n g  upon cos t  c o n s i d e r a t i o n s ,  c o a l  is  to 
b e c o m e  m o r e  and m o r e  the b a s i c  fuel .  

6. The  i n t e r c o n n e c t i o n  of p o w e r  s y s t e m s  has  con t i nued ,  
and m a n y  l a r g e  s y s t e m s  a r e  now c o n t i n u a l l y  s y n c h r o n i z e d .  T h e r e  is  
m u c h  e x c h a n g e  of p o w e r  fo r  r e a s o n s  of e c o n o m y  and fo r  c a p a c i t y  p u r -  
p o s e s .  

7. E x t r a  h i g h - v o l t a g e  t r a n s m i s s i o n  is now b e i n g  i n s t a l l e d  
in  s e v e r a l  s e c t i o n s  of the  c o u n t r y .  Th i s  w i l l  p e r m i t  the t r a n s m i s s i o n  
of p o w e r  o v e r  m u c h  l o n g e r  d i s t a n c e s  and in g r e a t e r  q u a n t i t i e s .  P r e -  
s e n t  s y s t e m s  in the Un i t ed  S ta t e s  a r e  d e s i g n e d  fo r  about  345, 000 
vo l t s ,  but  o t h e r s  a r e  c o n s i d e r i n g  even  h i g h e r  v o l t a g e s  wh ich  have  
w o r k e d  w e l l  in E u r o p e .  

8. S u m m e r  p o w e r  loads ,  r e s u l t i n g  f r o m  a i r  cond i t i on ing ,  
now a r e  n e a r l y  as  l a r g e  as w i n t e r  loads  in m o s t  u r b a n  a r e a s .  T h i s  
i s  c a u s i n g  s u b s t a n t i a l  r e v i s i o n s  in the  o p e r a t i o n  of p o w e r  s y s t e m s ,  
p a r t i c u l a r l y  with  r e s p e c t  to m a i n t e n a n c e  s c h e d u l e s  and r e s e r v e  r e -  
q u i r e m e n t s .  

E l e c t r i c  P o w e r  and N a t i o n a l  E m e r g e n c i e s  

You a r e  c o n c e r n e d ,  of c o u r s e ,  wi th  how th i s  p o w e r - e x p a n d s i o n  
p r o g r a m ,  p l a n n e d  p r i m a r i l y  f o r  the p e a c e t i m e  e c o n o m y ,  m e e t s  the 
n e e d s  of a n a t i o n a l  e m e r g e n c y .  

B a s e d  upon  m y  e x p e r i e n c e s  in W o r l d  W a r  II, both  in the U n i t e d  
S ta te s  and in E u r o p e ,  w h e r e  a c t i v e  w a r f a r e  was  c a r r i e d  on, I b e l i e v e  
the p o w e r  i n d u s t r y  is c apab l e  of m e e t i n g  the p o w e r  r e q u i r e m e n t s  of 
any n a t i o n a l  e m e r g e n c y .  

10 
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P r i o r  to W o r l d  W a r  H, the  c o u n t r y ,  as s t a t ed  e a r l i e r ,  had  ex -  
p e r i e n c e d  a long d e p r e s s i o n .  The  m a n u f a c t u r i n g  i n d u s t r i e s  w e r e  
o p e r a t i n g  at a low l e v e l  and, un t i l  d e f e n s e  m o b i l i z a t i o n  b e g a n ,  in 
1939, t h e r e  had b e e n  l i t t l e  r e a s o n  o r  need  for  new p o w e r - g e n e r a t i n g  
e q u i p m e n t .  

P o w e r  s y s t e m s ,  h o w e v e r ,  r e c o g n i z e d  the  expand ing  p o w e r  r e -  
q u i r e m e n t s  as  soon  as d e f e n s e  m o b i l i z a t i o n  got u n d e r  way,  and  p l a c e d  
o r d e r s  f o r  a g r e a t  m a n y  new m a c h i n e s .  Many  p r o b l e m s  c o n c e r n i n g  
the  r e l a t i v e  p r i o r i t y  of t h e s e  un i t s  and t h e i r  i m p o r t a n c e  as  c o m p a r e d  
wi th  m i l i t a r y  e q u i p m e n t ,  p a r t i c u l a r l y  Navy  p r o p u l s i o n  un i t s ,  a r o s e  
a l m o s t  i m m e d i a t e l y .  

As the  s i t u a t i o n  deve loped ,  the m a n u f a c t u r e  of m a n y  c i v i l i a n  p r o d -  
u c t s ,  p a r t i c u l a r l y  a u t o m o b i l e s ,  was  s u s p e n d e d ,  and the  d e f e n s e  p r o -  
duc t i on  w h i c h  was  s u b s t i t u t e d  did not r e q u i r e  as m u c h  p o w e r  as  the  
c i v i l i a n  p r o d u c t i o n  it r e p l a c e d ,  e x c e p t  in c e r t a i n  e l e c t r o c h e m i c a l  
and m e t a l l u r g i c a l  p r o c e s s e s .  

The  p r e s e n t  s i t u a t i o n  is  f a r  d i f f e r e n t .  A l a r g e  p o w e r - e x p a n s i o n  
p r o g r a m ,  d e s i g n e d  to m a t c h  the p e a c e t i m e  e c o n o m y ,  is  in p r o g r e s s .  
M o s t  of the  m a t e r i a l s  r e q u i r e d  to m a n u f a c t u r e  the e q u i p m e n t  a r e  f low-  
ing t h r o u g h  the  p r o d u c e r s '  shops  and,  in the even t  of a d e f e n s e  c r i s i s ,  
t h e y  wou ld  c l e a r  t h o s e  shops  b e f o r e  p lans  f o r  the m a n u f a c t u r e  of m i l -  
i t a r y  m a t e r i a l s  could  be f o r m a l i z e d .  

Mos t  i m p o r t a n t l y ,  the 15-to 2 0 - p e r c e n t  g r o s s  m a r g i n ,  w h i c h  I 
d i s c u s s e d  e a r l i e r ,  p r o v i d e s  v e r y  s u b s t a n t i a l  b l o c k s  of p o w e r ,  a v a i l -  
ab le  f o r  i m m e d i a t e  u s e  in m o s t  e v e r y  p a r t  of the c o u n t r y .  T h r o u g h  
e x i s t i n g  i n t e r c o n n e c t i o n s  and c o o r d i n a t e d  o p e r a t i o n ,  w h i c h  a l r e a d y  
is  e x t e n s i v e l y  p r a c t i c e d  fo r  r e a s o n s  of e c o n o m y ,  t h e r e  is  a g r e a t  
d e a l  of f l e x i b i l i t y  as  to w h e r e  p o w e r  can  be  m a d e  a v a i l a b l e .  

I would  o f f e r  a n u m b e r  of thoughts  f o r  y o u r  c a r e f u l  c o n s i d e r a t i o n .  
T o d a y  i n t e r c o n n e c t i o n s  b e t w e e n  p o w e r  s y s t e m s  ex t end  o v e r  v e r y  l a r g e  
a r e a s  of the c o u n t r y .  The  o p e r a t o r s  of t h o s e  s y s t e m s  know t h e i r  po-  
t e n t i a l  c a p a b i l i t i e s  and t h e i r  ab i l i t y  to supp ly  new loads .  You w i l l  
f ind t h e y  a r e  w i l l i n g  and anx ious  to c o o p e r a t e  in any p o w e r - s u p p l y  s i t -  
ua t ion ,  as  t hey  did in m e e t i n g  the p o w e r  r e q u i r e m e n t s  of the  Oak Ridge ,  
P a d u c a h ,  and P o r t s m o u t h  G a s e o u s  Di f fus ion  P l a n t s  of the A t o m i c  E n -  
e r g y  C o m m i s s i o n .  

It would  be t r e m e n d o u s l y  he lp fu l  to a l l  p o w e r  s y s t e m s  if i n f o r m a -  
t ion  c o n c e r n i n g  p r o b a b l e  d e f e n s e  r e q u i r e m e n t s  w e r e  a v a i l a b l e ,  p a r t i c -  
u l a r l y  if s u b s t a n t i a l  new loads  a r e  e n v i s i o n e d .  F o r  e x a m p l e ,  in 
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D e t r o i t ,  d u r i n g  W o r l d  W a r  II,  t h e  i n d u s t r i a l  p o w e r  l o a d  d e c l i n e d  
a s  f a c t o r i e s  w e r e  c o n v e r t e d  f r o m  p e a c e t i m e  to  m i l i t a r y  p r o d u c -  
t i o n .  As  a r e s u l t ,  we  w e r e  a b l e  to  s u p p l y  p o w e r  t o  a s u b s t a n t i a l  
m a g n e s i u m  r e d u c t i o n  p l a n t .  

W i t h  t h e  highly m e c h a n i z e d  p r o c e s s e s  u s e d  in  t h o s e  s a m e  p l a n t s  
t o d a y ,  we  w o u l d  e x p e c t  t h e  s a m e  e f f e c t  now,  b e c a u s e  i t  l i k e l y  w o u l d  
t a k e  a v e r y  l o n g  t i m e  to a r r a n g e  d e f e n s e  p r o d u c t i o n  p r o c e d u r e s  c o m -  
p a r a b l e  to  t h e  a u t o m a t i o n  u s e d  in  s o m e  of  o u r  m o s t  m o d e r n  f a c t o r i e s .  
We c o u l d  be  w r o n g  in  t h i s  t h o u g h t ,  p a r t i c u l a r l y  i n  t h e  e v e n t  of  a p r o -  
l o n g e d  e m e r g e n c y .  

Y o u  m a y  b e  s u r e  t h a t ,  in  a l l  o u r  p l a n n i n g  f o r  T h e  D e t r o i t  E d i -  
s o n  C o m p a n y ,  we  g i v e  f u l l  c o n s i d e r a t i o n  to t h e  p o s s i b l e  d e f e n s e  r e -  
q u i r e m e n t s  of  t he  m a n y  f a c i l i t i e s  in  o u r  s e r v i c e  a r e a .  I a m  s u r e  
o t h e r  o p e r a t o r s  i n c l u d e  s i m i l a r  c o n s i d e r a t i o n  i n  t h e i r  p l a n n i n g  f o r  
t he  f u t u r e .  

A t o m i c  P o w e r  

M r .  S a m u e l  H i l l  s u g g e s t e d  t h a t  I d i s c u s s  t he  f u t u r e  r o l e  o f  a t o m -  
ic  e l e c t r i c  p o w e r .  I f i n d  i t  d i f f i c u l t  to  b e l i e v e  t h a t  a t o m i c  p o w e r ,  a s  
s u c h ,  w i l l  b e  o f  r e a l  s i g n i f i c a n c e  w i t h i n  t h e  n e x t  10 to  15 y e a r s .  T h e r e  
i s  a b r o a d  d e v e l o p m e n t a l  p r o g r a m  u n d e r  w a y  in t h e  U n i t e d  S t a t e s  a n d  
e l s e w h e r e .  M a n y  d i f f e r e n t  r e a c t o r  t y p e s  and  c o n c e p t s  a r e  b e i n g  c o n -  
s i d e r e d .  S e v e r a l  h a v e  b e e n  b u i l t ,  s o m e  a r e  u n d e r  c o n s t r u c t i o n ,  a n d  
o t h e r s  a r e  in  t h e  a d v a n c e d  p l a n n i n g  s t a g e .  I b e l i e v e  t h a t  m o s t  of  t h e s e  
d e v e l o p m e n t a l  p l a n t s  w i l l  f u n c t i o n  a b o u t  a s  a n t i c i p a t e d .  

We m u s t  r e a l i z e ,  h o w e v e r ,  t h a t  we  do  n o t  h a v e  s u f f i c i e n t  o p e r -  
a t i n g  e x p e r i e n c e  to  k n o w  d e f i n i t e l y  t h e  o p e r a t i n g  r e l i a b i l i t y  of  p o w e r  
r e a c t o r s  o r  t he  c o s t  o f  p o w e r  p r o d u c e d .  We w o u l d  be  u n w i s e  i n d e e d ,  
a t  t h i s  t i m e ,  o r  in  t he  y e a r s  i m m e d i a t e l y  a h e a d ,  t o  r e l y  u p o n  u n -  
p r o v e d  n e w  e q u i p m e n t  of  t h i s  k i n d  f o r  a n y  s u b s t a n t i a l  o r  v i t a l  p a r t  
o f  o u r  p o w e r  s u p p l y .  

We n e e d  e x p e r i e n c e  w i t h  m a n y  f i r s t - g e n e r a t i o n  p o w e r  r e a c t o r s  a n d  
w i t h  s e c o n d -  and  t h i r d - g e n e r a t i o n  d e s i g n s  to  h a v e  t h e  a s s u r a n c e  t h a t  
a t o m i c  p o w e r  i s  f e a s i b l e  f r o m  t h e  o p e r a t i o n a l  s t a n d p o i n t .  S i m i l a r l y ,  
we  n e e d  e x t e n s i v e  a d v a n c e s  in  t e c h n o l o g y  a n d  f u e l  c y c l e s  to  p r o d u c e  
a t o m i c  p o w e r  t h a t  c a n  b e  j u s t i f i e d  on  a c o m p e t i t i v e  b a s i s .  
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T h e  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  

A s  y o u  m a y  k n o w ,  a s u b s t a n t i a l  n u m b e r  of  p o w e r  s y s t e m s ,  m a n u -  
f a c t u r e r s ,  a n d  e n g i n e e r i n g  f i r m s  h a v e  j o i n e d  in t h e  E n r i c o  F e r m i  A t o m -  
ic  P o w e r  P l a n t  P r o j e c t  b e i n g  b u i l t  n e a r  M o n r o e ,  M i c h i g a n .  C h a r t  4, 
p a g e  14. T h e  r e a c t o r  i s  of t h e  s o d i u m  c o o l e d ,  f a s t  n e u t r o n ,  b r e e d e r  
t y p e ,  d e s i g n e d  to  p r o d u c e  1 0 0 , 0 0 0  k i l o w a t t s  of  e l e c t r i c  p o w e r  i n i t i a l l y ,  
w i t h  t h e  e x p e c t a t i o n  t h a t  l a t e r  i t s  o u t p u t  m a y  be  i n c r e a s e d  to  1 5 0 , 0 0 0  
k i l o w a t t s .  C o n s t r u c t i o n  of  t h e  p l a n t  w a s  s t a r t e d  in  1956 a n d  t h e  s i t e  
a p p e a r e d  a s  s h o w n  b y  c h a r t  4, i n  e a r l y  F e b r u a r y  of  t h i s  y e a r .  

T h e  r e a c t o r  b u i l d i n g  i s  n o w  r e a d y  to  r e c e i v e  t h e  r e a c t o r  v e s s e l  
w h e n  i t  a r r i v e s  in  A p r i l .  

We f u l l y  e x p e c t  t h i s  p l a n t  to  p e r f o r m  in an  a c c e p t a b l e  m a n n e r  
w h e n  i t  c o m e s  i n t o  s e r v i c e  l a t e  in  1960,  y e t  we k n o w  t h a t ,  u n d e r  s o m e  
c i r c u m s t a n c e s ,  i t s  c o n t i n u i t y  of s e r v i c e  m a y  be  l e s s  f a v o r a b l e  t h a n  
t h a t  of  c o n v e n t i o n a l  g e n e r a t i n g  p l a n t s .  

T a k e n  a s  a s i n g l e  u n i t  in  a v e r y  l a r g e  i n t e r c o n n e c t e d  s y s t e m ,  t h i s  
w o u l d  no t  c r e a t e  u n m a n a g e a b l e  p r o b l e m s .  O n  t h e  o t h e r  h a n d ,  we  w o u l d  
n o t  t h i n k  of s u c h  a p l a n t  a s  t h e  f i r m  s o u r c e  of  p o w e r  f o r  a s p e c i f i c  v i -  
t a l  d e f e n s e  p r o d u c t i o n  f a c i l i t y .  

We  a r e  s t u d y i n g  p o s s i b l e  s e c o n d -  and  e v e n  t h i r d  - g e n e r a t i o n  c o n -  
c e p t s ,  w i t h  t h e  t h o u g h t  t h a t  i m p r o v e d  r e a c t o r s  w i l l  be  b u i l t  a t  t h e  
e a r l i e s t  p o s s i b l e  t i m e .  O t h e r s  a r e  p u r s u i n g  s i m i l a r  c o u r s e s .  I a m  
s u r e  we  w i l l  k n o w  m u c h  m o r e  a b o u t  a t o m i c  p o w e r  b y  t h e  m i d d l e  1 9 6 0 ' s .  

R e c o v e r y  of  P o w e r  S y s t e m s  f r o m  an  E n e m y  A t t a c k  

M r .  H i l l  a l s o  s u g g e s t e d  t h a t  we  e x a m i n e  t h e  a b i l i t y  o f  o u r  e l e c -  
t r i c  p o w e r  p r o d u c t i o n  a n d  d i s t r i b u t i o n  s y s t e m s  to  r e c o v e r  f r o m  a n  e n -  
e m y  a t t a c k .  T h i s  i s  an  e x t r e m e l y  d i f f i c u l t  m a t t e r ,  b e c a u s e  n o  o n e  
k n o w s  t h e  e x t e n t  of  t h e  d e s t r u c t i o n  w h i c h  m i g h t  b e  i n v o l v e d ,  o r  t h e  p a r t  
of  t he  p o p u l a t i o n  a n d  t h e  i n d u s t r y  t h a t  m i g h t  s u r v i v e  a n d  r e q u i r e  s e r v i c e .  

I t  i s  o u r  u n d e r s t a n d i n g  t ha t ,  d u r i n g  W o r l d  W a r  II ,  h e a v y  b o m b i n g  
a t t a c k s  s e l d o m  w e r e  d i r e c t e d  a g a i n s t  p o w e r p l a n t s ,  b e c a u s e  i t  w a s  
f o u n d  t h a t  e i t h e r  t h e  p l a n t s  c o u l d  b e  r e p a i r e d  q u i c k l y  o r  t h e  p o w e r  s u p -  
p l y  c o u l d  be  r e s t o r e d  t h r o u g h  i n t e r c o n n e c t i o n s  o r  o t h e r  m e a n s .  M u c h  
m o r e  e f f e c t i v e  r e s u l t s  a p p a r e n t l y  w e r e  o b t a i n e d  b y  c o n c e n t r a t i n g  on  
f a c i l i t i e s  u t i l i z i n g  t h e  p o w e r .  T h u s  i t  w a s  g e n e r a l l y  f o u n d ,  b o t h  in  
B r i t a i n  a n d  in  W e s t e r n  E u r o p e ,  t h a t  t h e  p o w e r  s u p p l y  e x c e e d e d  t h e  
r e q u i r e m e n t s .  
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I have  g r e a t  d i f f i cu l ty  in b e l i e v i n g  tha t  a m i l i t a r y  a t t a c k  b y  m i s -  
s i l e s ,  o r  e v e n  b o m b e r s ,  could  c o m p l e t e l y  knock  out a l l  of the  s o u r c e s  
of p o w e r  for  p o w e r  s y s t e m s  w h e r e  the s e v e r a l  g e n e r a t i n g  p l a n t s  and 
i n t e r c o n n e c t i o n s  a r e  s p r e a d  o v e r  a r a t h e r  wide a r e a .  

The  D e t r o i t  E d i s o n  C o m p a n y ,  f o r  e x a m p l e ,  s e r v e s  about  7 , 6 0 0  
s q u a r e  m i l e s  of s o u t h e a s t e r n  M i c h i g a n .  We have  s ix  l a r g e  g e n e r a -  
t ing  p l an t s ,  as shown  by  c h a r t  5, page  16, l o c a t e d  a long  the  Saint  
C l a i r  R i v e r ,  the  D e t r o i t  R i v e r  and Lake  E r i e .  At the p r e s e n t  
t i m e ,  the c a p a b i l i t y  of t h e s e  s ix  p lan t s  to t a l s  3, 101 ,000  k i l o w a t t s .  
The  m o s t  n o r t h e r l y  and s o u t h e r l y  a r e  n e a r l y  70 m i l e s  a p a r t .  Two 
a r e  qui te  c l o s e  t o g e t h e r .  

In addition, we have three heavy interconnections with Consum- 
ers Power Company, two with the Ontario Hydroelectric Power System, 
two with the Ford Motor Company, and one with the Public Lighting 
System of the City of Detroit. Taken together, these interconnections 
have a capacity of 750,000 kilowatts, as compared with about 3 million 
kilowatts for our six powerplants. 

A strategic missile or bombing attack might damage, or even des- 
troy, one or more of the plants, and part of the transmission system. 
In the same attack, important power-utilization facilities also would 
be destroyed. I do not believe, however, that all sources of power 
could be destroyed or even badly damaged, except perhaps by sabo- 
teurs or by direct occupation. 

It is my feeling that power sources, with sufficient capacity to 
serve whatever load might remain, would survive almost any military 
action except possibly occupation by enemy forces. This is in keeping 
with our experience in Western Europe during World War If. Bombing 
did restricted damage, generally to generating stations, but demoli- 
tion acts did great damage wherever the retreating forces were so 
minded, as, for instance, in Italy. 

P o w e r p l a n t s  o r d i n a r i l y  a r e  h igh ly  i n d i v i d u a l i s t i c .  U s u a l l y  only  
a l i m i t e d  e x c h a n g e  of r e p a i r  p a r t s  i s  p o s s i b l e .  Mos t  p o w e r  s y s t e m s  
now have  a h i g h l y  s k i l l e d  c e n t r a l  m a i n t e n a n c e  g roup ,  c a p a b l e  of m a k -  
ing a l l  p r a c t i c a l  r e p a i r s  in a s h o r t  p e r i o d  of t i m e .  

In t i m e s  of e m e r g e n c y ,  it  would  be  p o s s i b l e  to loan  s u c h  s k i l l e d  
p e r s o n n e l  to s y s t e m s  that  a r e  in d i s t r e s s ,  j u s t  as  we now loan  l ine  
c r e w s  w h e r e  f loods  and h u r r i c a n e s  have  s t r u c k .  We canno t  m a k e  any  
u s e f u l  e v a l u a t i o n  of the r e s u l t s  w h i c h  s u c h  p r a c t i c e s  m i g h t  p r o d u c e  un-  
d e r  the a t t a c k  c o n d i t i o n s  w h i c h  a r e  e n v i s i o n e d ,  but  I b e l i e v e  tha t  s u r -  
p r i s i n g l y  good r e s u l t s  would  be a c c o m p l i s h e d .  
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T h e  r e s t o r a t i o n  of t r a n s m i s s i o n  and  d i s t r i b u t i o n  s y s t e m s  s h o u l d  
be  a s o m e w h a t  l e s s  c o m p l i c a t e d  p r o b l e m  than the r e s t o r a t i o n  of p o w e r -  
p l an t s .  As you know, we e x p e r i e n c e  e x t r e m e l y  s e v e r e  s t o r m s  in m a n y  
p l a c e s  in the Un i t ed  S ta te s  wh ich  c a u s e  e x t e n s i v e  d a m a g e .  

tks we have  c o m e  to depend  m o r e  and m o r e  upon  e l e c t r i c  p o w e r  
fo r  ou r  w o r k  and l iv ing,  p o w e r  s y s t e m s  have  found it n e c e s s a r y  to 
deve lop  c o m p r e h e n s i v e  d i s a s t e r  p l ans  f o r  the q u i c k  r e s t o r a t i o n  of 
s e r v i c e .  T h e s e  p lans  a p p e a r  to be  as  a p p r o p r i a t e  f o r  m i l i t a r y  de -  
s t r u c t i o n  as f o r  n a t u r a l  d i s a s t e r .  S o m e  of t h e s e  have  a c t u a l l y  b e e n  
u s e d ,  and p r o b a b l y  a l l  of t h e m  have  b e e n  g iven  s e v e r a l  d r y  r u n s .  

In  the e v e n t  of d i s a s t r o u s  m i l i t a r y  d e s t r u c t i o n ,  t h e s e  p l a n s  wou ld  
i m m e d i a t e l y  go into e f fec t .  

The  D e t r o i t  E d i s o n  M a j o r  D i s a s t e r  P l a n t  

The  d i s a s t e r  p lan  of T h e  D e t r o i t  E d i s o n  C o m p a n y  b e c a m e  o p e r -  
a t i ve  in D e c e m b e r  1956, a f t e r  two y e a r s  of i n v e s t i g a t i o n  and s t u d y  of 
the  c o m p l e x  t a s k  of c o n v e r t i n g  chaos ,  such  as r e s u l t e d  f r o m  the  1954 
h u r r i c a n e s  C a r o l  and E d n a ,  to o r d e r .  

The  f i r s t  s t ep  in the o r g a n i z a t i o n  of o a r  p l an  was  the  a p p o i n t m e n t  
of a D i s a s t e r  D i r e c t o r ,  wi th  a p p r o p r i a t e  depu t i e s ,  so  t h e r e  would  be 
no q u e s t i o n  of r e s p o n s i b i l i t y  o r  a u t h o r i t y  d u r i n g  such  s i t u a t i o n s .  T h e  
D i r e c t o r  and h is  depu t i e s  have  the  con t inu ing  r e s p o n s i b i l i t y  of know-  
ing tha t  the  p l an  is  t h o r o u g h l y  u n d e r s t o o d  and tha t  a l l  who wi l l  f u n c -  
t ion  u n d e r  it  know t h e i r  a s s i g n m e n t s  and r e s p o n s i b i l i t i e s .  

M a x i m u m  d e c e n t r a l i z a t i o n  and t e a m w o r k  a r e  the c o r n e r s t o n e s  
of the p lan .  I n c l u d e d  in the  432 -page  M a j o r  D i s a s t e r  P l a n  M a n u a l  
a r e  the  s p e c i f i c  s t eps  tha t  a r e  to be  t a k e n  to a s s u r e  p r o m p t  a s s e m b l y  
of p e r s o n n e l ,  f a s t  and a c c u r a t e  a p p r a i s a l  of the m a g n i t u d e  and na -  
t u r e  of d a m a g e ,  and a qu ick  e s t i m a t e  of the  t i m e ,  m a t e r i e l ,  and p e r -  
s o n n e l  r e q u i r e d  to m a k e  r e p a i r s .  

B a s e d  upon a p p r a i s a l s ,  c o m p a n y  o f f i c i a l s  would  s e e k  a s s i s t a n c e  
in  the f o r m  of l ine  c r e w s  and  m a t e r i a l s  f r o m  o t h e r s .  

U n d e r  the  p lan ,  the c o m p a n y ' s  7 , 6 0 0 - s q u a r e - m i l e  s e r v i c e  a r e a  
has  b e e n  d iv ided  into  51 e m e r g e n c y  w o r k - d i s p a t c h i n g  h e a d q u a r t e r s .  
E a c h  of the  e m e r g e n c y  h e a d q u a r t e r s  is  p r o v i d e d  wi th  t e l e p h o n e s  and 
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a s p e c i a l  d i s a s t e r  kit .  It  a l s o  h o u s e s  the n e c e s s a r y m a t e r i a l s ,  c i r -  
cu i t  m a p s ,  i n s t r u c t i o n s ,  e m e r g e n c y  l igh t ing ,  i d e n t i f i c a t i o n  p a s s e s ,  and 
so  fo r th ,  to p e r m i t  the  h e a d q u a r t e r s  to o p e r a t e  as an i n d e p e n d e n t  l i n e -  
r e s t o r a t i o n  g roup .  

The prime responsibility for solving the damage repair problem 
rests on the company's Overhead Lines Department. Employees of 
many other departments, however, have been assigned strategic sup- 
porting tasks which will free the overhead personnel and allow them 
to concentrate on the particular aspects that they are concerned with 
in line restoration. 

F o r t u n a t e l y ,  we have  had no o c c a s i o n  to u s e  th i s  p l an  s i n c e  it 
b e c a m e  e f f e c t i v e .  We did engage  in a d r y  run  in 1957 and d e t e r m i n e d  
tha t  it is  w o r k a b l e .  We p lan  to have  such  a t e s t  about  once  a y e a r  so  
tha t  a l l  m a y  be f a m i l i a r  wi th  t h e i r  a s s i g n m e n t s .  

We have studied this plan in connection with civil defense, and 
we believe it is entirely workable. We cannot envision any organi- 
zation being substituted for those who know the system best. 

T h e  u n k n o w n s  a r e  the  p o s s i b l e  d e s t r u c t i o n  of e q u i p m e n t  and l o s s  
of l i fe in the  e v e n t  of m i l i t a r y  ac t ion ,  and the p o s s i b l e  c o n t a m i n a t i o n  
b y  r a d i o a c t i v e  m a t e r i a l s .  

T h e  on ly  a n s w e r  we know to s u c h  p o s s i b i l i t i e s  is  tha t  t h o s e  r e m a i n -  
ing  m u s t  s t ep  in and f i l l  the vo id s .  

The  Rand Study 

A few y e a r s  ago The  D e t r o i t  E d i s o n  C o m p a n y  was  one of a s m a l l  
g roup  of p o w e r  s y s t e m s  w h i c h  m a d e  a s t u d y  u n d e r  the Rand  o r g a n i z a -  
t ion  of what  would  happen  in c a s e  t h e r e  was  a p e r c e n t a g e  d e s t r u c t i o n  
of the g e n e r a t i n g  c a p a b i l i t i e s - - 2 5  p e r c e n t ,  50 p e r c e n t ,  and h i g h e r .  
A d m i r a l ,  it m i g h t  be tha t  t h o s e  who a r e  h e r e  would  be  i n t e r e s t e d  in  
h a v i n g  a r e v i e w  m a d e  of tha t  Rand Study, b e c a u s e  the p u r p o s e  was  
to p i c t u r e  a s i t u a t i o n  invo lv ing  a r e d u c t i o n  in p o w e r  c a p a b i l i t y  b r o u g h t  
about  by  the  d e s t r u c t i o n  of the 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 ,  and to de -  
t e r m i n e  what  s u c h  d e s t r u c t i o n  would  do to m i l i t a r y  and o t h e r  p r o d u c -  
t ion .  I would  c o m m e n d  it to you f o r  y o u r  s t u d i e s .  

Th i s  b r i n g s  to a c l o s e  m y  p r e p a r e d  r e m a r k s ,  but  I do w i sh  to 
add ju s t  a few w o r d s  in c o n n e c t i o n  wi th  the E d i s o n  E l e c t r i c  I n s t i t u t e  
p o w e r  s u r v e y s .  
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A y e a r  end  s u r v e y  of the p o w e r  s i t u a t i o n  s u m m a r i ,  z ing  a c t i v i t i e s  
fo r  the y e a r  1957 w a s  r e c e n t l y  r e l e a s e d .  

J u s t  w i th in  the l a s t  few days  I r e c e i v e d  a copy  of the f i r s t  p o w e r  
s u r v e y  of T u r k e y  m a d e  by  the T u r k i s h  P o w e r  S y s t e m  p e o p l e .  I t  is 
s i m i l a r  in f o r m  and d e t a i l t o  the  E E I  r e p o r t s .  The  J a p a n e s e  have  a 
c o m p a r a b l e  s e m i a n n u a l  s u r v e y  p r o g r a m ,  w h i c h  had  i ts  o r i g i n  f r o m  
t h e s e  E E l  r e p o r t s .  The  s a m e  is t r u e  fo r  the O E E C  c o u n t r i e s  of  W e s t -  
e r n  E u r o p e .  We find tha t  C a n a d a  is  m a k i n g  a s i m i l a r  s u r v e y ,  and 
I b e l i e v e  tha t  o t h e r  c o u n t r i e s  w i l l  fol low,  as we l l .  

The  i m p o r t a n c e  of a d e q u a t e  e l e c t r i c  p o w e r  da ta  is b e i n g  r e c o g -  
n i z e d  in  m a n y  c o u n t r i e s ,  and the E E I  p l an  of p r o v i d i n g  s u c h  i n f o r m a -  
t i on  is  b e i n g  fo l l owed .  

As I to ld  A d m i r a I  C I a r k  e a r l i e r ,  I a m  going  to l e a v e  a copy  of 
D e t r o i t  E d i s o n ' s  M a j o r  D i s a s t e r  P l a n  wi th  h i m ,  fo r  w h a t e v e r  u s e  he 
m a y  f ind  it  v a l u a b l e .  

S u m m a r y  

In  c lo s ing ,  I b e l i e v e  it m o s t  i m p o r t a n t  tha t  t h e r e  be  a fu l l  u n d e r -  
s t a n d i n g  of the e l e c t r i c - p o w e r  s i t u a t i o n  by those  r e s p o n s i b l e  f o r  the  
d e f e n s e  of o u r  c o u n t r y .  C o m p r e h e n s i v e  i n f o r m a t i o n  c o n c e r n i n g  o u r  
p o w e r  s y s t e m s  is a v a i l a b l e  f r o m  the E d i s o n  E l e c t r i c  I n s t i t u t e ,  the  
F e d e r a l  P o w e r  C o m m i s s i o n ,  and f r o m  p o w e r  s y s t e m  r e p r e s e n t a t i v e s ;  
and t h e r e  a r e  o t h e r  g o v e r n m e n t a l  a g e n c i e s  as we l l .  

It  shou ld  be  r e c o g n i z e d ,  h o w e v e r ,  tha t  the  m a n a g e m e n t  and o p e r a -  
t o r s  of the v a r i o u s  p o w e r  s y s t e m s  know fu l l  w e l l - - a n d  I b e l i e v e  th i s  
i s  u n d e r s t a n d a b l e - - t h e  c a p a b i l i t i e s  of t h o s e  s y s t e m s .  I a m  s u r e  tha t  
you  w i l l  f ind tha t  t h e y  a r e  p r e p a r e d  to c o o p e r a t e  wi th  the  a r m e d  s e r -  
v i c e s  in the r e s o l v i n g  of a l l  p r o b l e m s ,  w h e t h e r  of a p e a c e t i m e  n a t u r e  
o r  r e l a t e d  to d e f e n s e  m a t t e r s  wi th  w h i c h  you a r e  c o n c e r n e d .  

I t h ink  e l e c t r i c  p o w e r  is  a h i g h l y  i m p o r t a n t  a s p e c t  of y o u r  w o r k .  
It  i s  p a r t i c u l a r l y  i m p o r t a n t  to us h e r e  in the U n i t e d  S ta t e s ,  w h e r e  we 
have  m o r e  than  40 p e r c e n t  of the  to t a l  e l e c t r i c  p o w e r  of the w o r l d .  

I have  in  m y  e x p e r i e n c e  b e c o m e  f a m i l i a r  wi th  e l e c t r i c  p o w e r  in 
m a n y  of the  c o u n t r i e s  of the w o r l d  and I b e l i e v e  we a r e  m o s t  f o r t u n a t e ,  
i n d e e d ,  in h a v i n g  t h e s e  g r e a t  e l e c t r i c  p o w e r  s y s t e m s - - p r i v a t e ,  F e d e r a l  
and n o n - F e d e r a l - - b e c a u s e ,  t a k e n  t o g e t h e r ,  t h e y  give us  v e r y  g r e a t  
s t r e n g t h  fo r  p e a c e  and f o r  d e f e n s e .  
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C O L ONEL KLEIN:  G e n t l e m e n ,  Mr .  C i s l e r  is r e a d y  fo r  y o u r  q u e s -  
t ions .  

QUESTION: How m u c h  of the  p o w e r  g e n e r a t e d  is  p r o d u c e d  by  o i l  
in th is  c o u n t r y ?  

MR. CISLER:  I can ' t  give you the exac t  f i g u r e  on that .  I b e l i e v e  
that  it is of the  o r d e r  of 15 to 20 p e r c e n t .  I t h ink  about  65 p e r c e n t  
of the  t h e r m a l  p o w e r  c o m e s  f r o m  so l id  fue ls ,  and the  b a l a n c e  f r o m  
l iquid  and g a s e o u s  fue l s .  L a s t  y e a r  the  to ta l  s o l i d - f u e l s  r e q u i r e m e n t s  
w e r e  about  130 m i l l i o n  tons ,  and the  e q u i v a l e n t  of coal ,  gas ,  and oil,  
in  t e r m s  of coal ,  t o t a l ed  up to about 190 m i l l i o n  tons ,  but  I c an ' t  g ive  
you the  exac t  d i v i s i o n  b e t w e e n  oi l  and gas .  

( E d i t o r ' s  Note :  EEI  s t a t i s t i c s  fo r  1956, the  l a s t  y e a r  
now ava i l ab le ,  show that  80 p e r c e n t  of the p o w e r  g e n -  
e r a t i o n  in the U n i t e d  Sta tes  was  by t h e r m a l  p lan t s  and 
20 p e r c e n t  by hydro .  Coal  (158 m i l l i o n  tons)  was  u s e d  
to p r o d u c e  n e a r l y  69 p e r c e n t  of the t h e r m a l  p o w e r ;  o i l  
(3 .05  b i l l i on  ga l lons ) ,  9 p e r c e n t ;  gas  (1 ,237 billion cu-  
b ic  fee t ) ,  22 p e r c e n t .  ) 

QUESTION: Mr.  C i s l e r ,  s i n c e  you i n d i c a t e  tha t  it is  n e c e s s a r y  
to p lan  f o r  as m u c h  as 20 to 25 y e a r s  ahead ,  can  you t e l l  us a l i t t l e  
bit  about  y o u r  p r o b l e m s  and m e t h o d s  of go ing  about  f i n a n c i n g  p lan t  
e x p a n s i o n  in t o d a y ' s  m a r k e t ?  

MR. CISLER: Yes ,  I am  v e r y  happy to. As you know, to c a r r y  
on such  a l a r g e  p o w e r - e x p a n s i o n  p r o g r a m  m e a n s  v e r y  g r e a t  cap i t a l  
r e q u i r e m e n t s  b e c a u s e  the e l e c t r i c - p o w e r  i n d u s t r y  is  a h i g h - i n v e s t -  
m e n t  i n d u s t r y - - S 4  to $5 of i n v e s t m e n t  p e r  d o l l a r  of g r o s s  annua l  r e v -  
enue .  That  is  f a r  in e x c e s s  of a n o r m a l  i n d u s t r i a l  m a n u f a c t u r i n g  
f ac i l i t y .  F o r  The  D e t r o i t  E d i s o n  C o m p a n y  in  1957, about $81 m i l l i o n  
of new m o n e y ,  p lus  m o n e y  c o m i n g  out of the r e t i r e m e n t  r e s e r v e ,  was  
spen t  to expand  the s y s t e m  and to r e p l a c e  i nadequa t e  f a c i l i t i e s .  Our  
c o n s t r u c t i o n  budge t  f o r  1958, as now p lanned ,  wi l l  be  of the o r d e r  of 
$75 m i l l i o n ,  and p r o b a b l y  b e t w e e n  $50 and $60 m i l l i o n  of that  m u s t  
c o m e  f r o m  new b o r r o w i n g s .  In p lann ing  ahead,  it is  i m p o r t a n t  that  
f i n a n c i n g  be an t i c ipa t ed ,  b e c a u s e  s o m e  p o w e r p l a n t s ,  as you w e l l  know, 
m a y  r e q u i r e  3- to 4 - y e a r  c o n s t r u c t i o n  p e r i o d  and funds for  t h e i r  con-  
s t r u c t i o n  m u s t  be  a s s u r e d  b e f o r e  w o r k  is  s t a r t e d .  On a coun t rywide  
b a s i s ,  r o u gh ly  $2 b i l l i on  a y e a r  in new cap i t a l  is  r e q u i r e d  by  the  e l e c -  
t r i c - p o w e r  c o m p a n i e s .  That ,  of c o u r s e ,  is  a v e r y  i m p o r t a n t  f a c t o r  
b e c a u s e  t h o s e  s y s t e m s ,  b o r r o w i n g  f r o m  p r i v a t e  s o u r c e s ,  a r e  in 
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c o m p e t i t i o n  f o r  t h e  m o n e y  in  t h e  m a r k e t  and  in c o m p e t i t i o n  w i t h  o t h e r s  
w h o  a r e  s e e k i n g  t h a t  s a m e  m o n e y .  

T h i s  e m p h a s i z e s  t h e  i m p o r t a n c e  o f  g e t t i n g  t h e  g r e a t e s t  a m o u n t  o f  
c a p a b i l i t y  o n  a s y s t e m w i d e  b a s i s  f o r  e a c h  d o l l a r  of  i n v e s t m e n t ;  a n d ,  
b e c a u s e  of  i n c r e a s i n g  p r i c e s  of  m a t e r i a l s  a n d  e q u i p m e n t  a n d  m a n p o w e r  
a n d  t h e  l i k e ,  l e s s  i s  o b t a i n e d  t o d a y  t h a n  in  e a r l i e r  y e a r s .  C o n s e q u e n t -  
ly ,  l e s s  n e w  c a p a c i t y  i s  o b t a i n e d  p e r  d o l l a r  o f  i n v e s t m e n t  t o  e n a b l e  
y o u  to p r o d u c e  r e v e n u e .  S t r e n u o u s  e n d e a v o r s  a r e  b e i n g  m a d e  to  i n -  
c r e a s e  t h e  l o a d  f a c t o r  in  o r d e r  to  c o m p e n s a t e  f o r  t h e s e  o t h e r  r e t a r d -  
i n g  f a c t o r s .  

A f e w  y e a r s  a g o  t h e  E E I  E l e c t r i c  P o w e r  S u r v e y  C o m m i t t e e  m a d e  
a s u r v e y  l o o k i n g  25 y e a r s  a h e a d  in  an  e f f o r t  t o  d e t e r m i n e  t h e  p r o b a b l e  
l o a d  a n d  c a p a b i l i t y  r e q u i r e d  to  s e r v e  s u c h  l o a d s .  I t h i n k ,  a g a i n ,  A d -  
m i r a l ,  t h a t  s u r v e y  r e p o r t  w o u l d  b e  of  i n t e r e s t  t o  y o u .  I t  i s  r a t h e r  i n -  
t e r e s t i n g  t h a t ,  of  t h e  t o t a l  g e n e r a t i n g  c a p a c i t y  a d d i t i o n s  o v e r  t h e  n e x t  
25 y e a r s  a s  e s t i m a t e d  a f ew y e a r s  ago ,  90 p e r c e n t  of  a l l  a d d i t i o n a l  
p o w e r  w o u l d  n e e d  to  c o m e  f r o m  t h e r m a l  s o u r c e s  b e c a u s e  d e v e l o p m e n t  
o f  t he  h y d r a u l i c  r e s o u r c e s  i s  l a r g e l y  c o m p l e t e d .  T h e r e f o r e ,  we  m u s t  
l o o k  t o  t h e  c o n v e n t i o n a l  f u e l s  a n d  to  a t o m i c  e n e r g y  a s  o u r  s o u r c e s  o f  
t h e r m a l  e n e r g y  f o r  t h i s  90 p e r c e n t  i n  t h e  f u t u r e .  

Q U E S T I O N :  S i r ,  w o u l d  y o u  t e l l  u s  s o m e t h i n g  a b o u t  t h e  i n t e r n a -  
t i o n a l  i n t e r c o n n e c t i o n s  of  p o w e r ,  a s ,  f o r  e x a m p l e ,  b e t w e e n  D e t r o i t  a n d  
O n t a r i o ?  D o  t h e y  e x i s t  to  a n y  d e g r e e ?  

M R .  C I S L E R :  Y e s ,  i n t e r n a t i o n a l  e x c h a n g e  e x i s t s  i n  m a n y  p l a c e s  
i n  t h i s  c o u n t r y .  T h e r e  i s  a v e r y  l a r g e  e x c h a n g e  a t  N i a g a r a  F a l l s  a n d  
t h i s  w i l l  b e  i n c r e a s e d  w h e n  t h e  St .  L a w r e n c e  S e a w a y  a n d  N i a g a r a  F a l l s  
r e d e v e l o p m e n t  a r e  c o m p l e t e d .  I t  e x i s t s  in  t h e  N o r t h w e s t  S t a t e s  a n d  
t h e r e  a r e  s m a l l e r  i n t e r c o n n e c t i o n s  i n  s o m e  of  t h e  e a s t e r n m o s t  N e w  
E n g l a n d  a r e a s  a n d  in  t h e  M a r i t i m e  P r o v i n c e s  o f  C a n a d a .  A n d ,  o f  
c o u r s e ,  t h e r e  i s  i n t e r c h a n g e ,  t o o ,  b e t w e e n  M e x i c o  a n d  t h e  S t a t e s  on  
t h e  b o r d e r  t h e r e ,  b u t  n o t  in  s u b s t a n t i a l  q u a n t i t i e s .  

T h e  g r e a t  i n t e r n a t i o n a l  e x c h a n g e  of  e n e r g y  o c c u r s  i n  E u r o p e .  I t  
i s  r e a l l y  a m o s t  i n t e r e s t i n g  a n d  e n c o u r a g i n g  i n t e r c h a n g e  t h a t  g o e s  o n  
t h e r e .  S i n c e  t h e  c l o s e  o f  t h e  w a r ,  t h e r e  h a s  b e e n  a c o n t i n u e d  i n c r e a s e  
i n  t h e  f l o w  o f  e l e c t r i c  p o w e r  b a c k  a n d  f o r t h  b e t w e e n  t h e  c o u n t r i e s .  

W h e n  I w a s  in  E u r o p e  l a s t  D e c e m b e r ,  t h e  B e l g i a n s  w e r e  c a s c a d i n g  
p o w e r  t h r o u g h  F r a n c e  i n t o  S w i t z e r l a n d  a n d  on  i n t o  I t a l y .  S u c h  o p e r a -  
t i o n s  a r e  n o t  u n c o m m o n .  E l e c t r i c  p o w e r  i s  f l o w i n g  a c r o s s  i n t e r n a t i o n a l  
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b o u n d a r i e s  t h e r e  w i t h o u t  r e s t r i c t i o n .  T h e  t r a n s a c t i o n s  a r e  m a d e  o v e r  
t h e  t e l e p h o n e ,  in  v e r y  m u c h  t h e  s a m e  m a n n e r  a s  i n t e r c o n n e c t i o n s  u s e d  
h e r e  b e t w e e n  v a r i o u s  s y s t e m s  in  t he  U n i t e d  S t a t e s  a n d  o u r  i n t e r n a t i o n -  
a l  i n t e r c o n n e c t i o n s .  

T h e  e x c h a n g e  of  e l e c t r i c i t y  i s  r e a l l y  a c o m m o n  m a r k e t  in  e l e c t r i c -  
i t y  s i m i l a r  to  t h e  S c h u m a n n  P l a n ,  a n d  t h e  C o a l  a n d  S t e e l  C o m m u n i t y  of  
W e s t e r n  E u r o p e .  No  l a w s  o r  g o v e r n m e n t a l  d e c r e e s  h a v e  b r o u g h t  i t  
a b o u t .  R a t h e r  o p e r a t o r s  o f  p o w e r  s y s t e m s ,  r e a l i z i n g  t h e  e c o n o m i e s  
a n d  t h e  g a i n s  t h a t  c a n  b e  a c h i e v e d ,  t h e  s a m e  a s  h e r e  in  t h i s  c o u n t r y ,  
h a v e  i n i t i a t e d  a n d  e x t e n d e d  t h e  a c t i v i t y .  T h e  U n i o n  f o r  C o o r d i n a t i o n  
of  t h e  P r o d u c t i o n  a n d  T r a n s m i s s i o n  of  E n e r g y ,  w h i c h  i s  an  u n o f f i c i a l  
g r o u p ,  i s  w o r k i n g  on  a n  i n f o r m a l  b a s i s  to  e x c h a n g e  p o w e r  in  p a y m e n t  
f o r  e q u i p m e n t  m a n u f a c t u r e d  in  o n e  c o u n t r y  a n d  i n s t a l l e d  in  a n o t h e r .  
I n  o t h e r  i n s t a n c e s ,  l a r g e  p r o j e c t s  h a v e  b e e n  u n d e r t a k e n  o n  a n  i n t e r n a -  
t i o n a l  b a s i s .  

I f e e l  t h a t  e l e c t r i c  p o w e r  i n  E u r o p e  h a s  b e e n  o n e  of  t h e  r e a l l y  g r e a t  
a m b a s s a d o r s  o f  g o o d  w i l l  b e t w e e n  t h e  c o u n t r i e s  t h e r e .  

Q U E S T I O N :  Y o u  s p o k e  of  p o w e r  s o u r c e s .  H a s  y o u r  I n s t i t u t e  b e e n  
m a k i n g  a n y  s t u d y  o n  u s i n g  t h e  s u n ' s  e n e r g y  m o r e  d i r e c t l y ?  A r e  t h e r e  
a n y  p o s s i b i l i t i e s  i n  t h i s  a r e a ?  

MR. C I S L E R :  No s t u d i e s  h a v e  b e e n  m a d e  b y  t h e  E d i s o n  E l e c t r i c  
I n s t i t u t e ,  w h i c h  p r i m a r i l y  i s  a s t a t i s t i c a l  o r g a n i z a t i o n  b r i n g i n g  t o g e t h -  
e r  a l l  of  t h i s  m a t e r i a l  a n d  d a t a  a n d  t h e  p e o p l e  c o n c e r n e d .  A s  y o u  k n o w ,  
h o w e v e r ,  c o n f e r e n c e s  h a v e  b e e n  h e l d  in  A r i z o n a .  W i l l i a m  R e i l l y  i s  
h e r e  a nd  he  c a n  t e l l  y o u  a b o u t  t h e  s o l a r  e n e r g y  a c t i v i t i e s  in  A r i z o n a  
a n d  o t h e r  S t a t e s .  I t h i n k  t h a t  s o l a r  e n e r g y  a t  t h i s  t i m e  h a s  no  r e a l  
a p p l i c a t i o n s  of n o t e  a l t h o u g h  t h e  t i m e  m a y  c o m e .  

I was in the Belgian Congo in July and August to see some of the 
undeveloped and developed hydro resources  and mining operations. I 
visited one of the scientific research institutions there, close to the 
Equator, where they were carrying on some of the geophysical year  
operations. I found that one of the scientists had a boiler to heat water 
for use in his home up on the roof of his house. It was quite a big de- 
vice in order to heat a realtively small amount of water; and that was 
right close to the Equator. 

Solar energy can be utilized on a limited basis, but not in any 
commercial  quantities. 
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QUESTION:  S i r ,  c an  you t e l l  us  wha t  p e r c e n t a g e  of the  t o t a l  
p o w e r ,  e l e c t r i c  e n e r g y ,  c o m e s  f r o m  f e d e r a l l y  owned  and o p e r a t e d  
s o u r c e s ,  and do you v i s u a l i z e  tha t  the  F e d e r a l  s y s t e m  is  d r o p p i n g  
b a c k  o r  e x p a n d i n g ?  

MR.  C I S L E R :  About  80 p e r c e n t  is  in i n v e s t o r - o w n e d  p o w e r  s y s -  
t e m s  s u c h  as  the  P o t o m a c  E l e c t r i c  P o w e r  C o m p a n y  h e r e  in W a s h i n g t o n ,  
B a l t i m o r e  Gas  and E l e c t r i c  C o m p a n y ,  and P h i l a d e l p h i a  E l e c t r i c  C o m -  
pany .  About  I I  to 12 p e r c e n t  i s  in the F e d e r a l - o w n e d  p o w e r  s y s t e m s  
s u c h  as  TVA, B o n n e v i l l e ,  and the  l lke .  And then ,  about  8 o r  9 p e r c e n t  
i s  in the  n o n - F e d e r a l  s y s t e m s ,  the m u n i c i p a l  s y s t e m s ,  l ike  the  C i ty  
of Los  A n g e l e s ,  and o t h e r  s m a l l e r  ones .  

As to the  i n c r e a s e  and r e l a t i v e  change  in t h o s e  p e r c e n t a g e s ,  I a m  
not  one to judge .  I c an  t ake  on ly  wha t  would be s h o w n  by  th i s  r e p o r t  
as  to wha t  is  b e i n g  u n d e r t a k e n  in the  v a r i o u s  a r e a s .  As we have  a l -  
r e a d y  sa id ,  c e r t a i n l y  the  f u t u r e  is go ing  to b e  in t h e r m a l  p l a n t s .  T h e r e  
w i l l  u n d o u b t e d l y  be  the d e v e l o p m e n t  of a s u b s t a n t i a l  p a r t  of the  r e m a i n -  
ing  h y d r o .  How m u c h  wi l l  be  done by the F e d e r a l  s y s t e m s ,  wh ich ,  wi th  
the  e x c e p t i o n  of TVA, have  b e e n  p r i m a r i l y  h y d r o  s y s t e m s ,  I a m  not  in  
a p o s i t i o n  to know. 

QUESTION:  S i r ,  wi th  the  h i g h e r  cos t  of l a b o r  and m a t e r i a l s  in  
t h i s  c o u n t r y ,  wha t  would you s a y  o u r  p r o s p e c t s  would  be in the w o r l d  
m a r k e t  f o r  p r o v i d i n g  n u c l e a r  p o w e r p l a n t s ,  say ,  in  the  nex t  f ive  y e a r s ,  
and  what  p a r t  do you th ink  th i s  wou ld  have  in h e l p i n g  to d e v e l o p  e c o n o m -  
ic n u c l e a r  p o w e r  in th i s  c o u n t r y ?  

MR.  CISLER:  T h a t ' s  a v e r y  b ig  q u e s t i o n ,  and one,  of c o u r s e ,  
w h i c h  is  b e f o r e  the c o u n t r y .  I t  c e r t a i n l y  can  b e s t  be  a n s w e r e d  by  
t h o s e  who have  a pub l ic  r e s p o n s i b i l i t y ,  such  as  t h o s e  in  G o v e r n m e n t  
and in the C o n g r e s s .  

If  we judge  by  e x p e r i e n c e  in c o n n e c t i o n  wi th  c o n v e n t i o n a l  t h e r m a l  
p o w e r ,  o t h e r  na t i ons  have  g a i n e d  m u c h  of o u r  k n o w - h o w  s i n c e  the end  
of the w a r .  It ha s  b e e n  m y  p r i v i l e g e  to m e e t  w i th  m a n y  v i s i t o r s  f r o m  
o v e r s e a s  and I know the  E u r o p e a n  c o u n t r i e s  and o t h e r  c o u n t r i e s  have  
b e n e f i t e d  g r e a t l y  by  o b s e r v i n g  and u t i l i z i n g  o u r  a d v a n c i n g  t e c h n o l o g y  
and e n g i n e e r i n g  in c o n v e n t i o n a l  w a y s .  T h e y  h a v e  c e r t a i n l y  c a u g h t  up 
to us  to a v e r y  g r e a t  ex ten t ,  and,  in s o m e  a r e a s ,  such  as  in  e l e c t r i c -  
p o w e r  t r a n s m i s s i o n ,  I t h i n k  t h e y  have  b e e n  a h e a d  of u s ,  and we  in  t u r n  
have  l e a r n e d  f r o m  t h e m .  
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I spoke  of a uni t  of a h a l f - m i l l i o n  k i l owa t t s  f o r  the TVA s y s t e m .  
T h e  C e n t r a l  E l e c t r i c i t y  G e n e r a t i n g  B o a r d  of E n g l a n d  has  cm~,tracted 
f o r  two u n i t s  of a s l i g h t l y  l a r g e r  s i z e .  

T h o s e  e x p e r i e n c e s  a r e  d i r e c t l y  r e l a t e d  to a t o m i c  e n e r g y :  You 
know of the  o u t s t a n d i n g  a c c o m p l i s h m e n t s  of the  B r i t i s h  in t h e i r  a t o m i c  
e n e r g y  d e v e l o p m e n t s .  We have  r e a d  about  the  a c c o m p l i s h m e n t s  of the 
Sovie t  Union ,  but  we know l e s s  about  t h e i r  a c c o m p l i s h m e n t s  t han  we 
do about  t h o s e  of the  B r i t i s h .  The  U n i t e d  S t a t e s ,  the U n i t e d  K i n g d o m  
and  the U n i o n  of Sov ie t  S o c i a l i s t  R e p u b l i c s  a r e  the c o u n t r i e s  tha t  u n -  
doub ted ly  have  done m o s t  in a t o m i c  e n e r g y  d e v e l o p m e n t .  

I t  is  i m p o r t a n t ,  in t h ink ing  of w o r l d w i d e  a t o m i c  p o w e r  d e v e l o p m e n t ,  
to c o n s i d e r  how f a r  the  U n i t e d  S ta te s  s h o u l d  go, and wha t  a r e  the  e c o -  
n o m i c  a s p e c t s  i nvo lved ,  and how m u c h  a t o m i c  p o w e r  would  be of v a l u e  
to the l e s s e r  d e v e l o p e d  a r e a s - - a s  I l ike  to c a l l  t h e m ,  r a t h e r  t han  u n d e r -  
d e v e l o p e d  a r e a s .  Whi le  l a r g e  i n v e s t m e n t s  a r e  r e q u i r e d  in o r d e r  to 
g e n e r a t e  p o w e r ,  the  i n v e s t m e n t  r e q u i r e d  to u t i l i z e  p o w e r  m a y  be  m o r e  
than  t e n  t i m e s  as  l a r g e .  

In  the i n t e r e s t  of c o n s e r v i n g  c a p i t a l  it m a y  be tha t  p o w e r  r e q u i r e -  
m e n t s  can  be  s e r v e d  b e s t  by  c o n v e n t i o n a l  p o w e r p l a n t s  r a t h e r  t h a n  
r e s o r t i n g  to h i g h - c o s t  a t o m i c  i n s t a l l a t i o n s .  

I know tha t  o t h e r  c o u n t r i e s ,  such  as F r a n c e ,  B e l g i u m ,  and J a p a n - -  
and I s ee  m a n y  of the peop le  t h e r e  and m e e t  wi th  t h e m - - a r e  c o n c e r n e d  
about  th i s  m a t t e r .  

I th ink  tha t  the 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  w a y  in  
the  U n i t e d  S ta t e s  is  go ing  to be  v e r y  m e a n i n g f u l .  It  i s  v e r y  b r o a d .  
In  m y  j u d g e m e n t  it  ha s  g r e a t e r  b r e a d t h  and g r e a t e r  dep th  than  any  
o t h e r  p r o g r a m  now u n d e r  way  in the  w o r l d .  On tha t  b a s i s ,  c e r t a i n l y  
o t h e r s  would  have  m u c h  to l e a r n  f r o m  what  we a r e  doing.  

QUESTION: I a m  w o n d e r i n g  about  the i m p a c t  of i n c r e a s i n g  w a g e s  
on the  p r i c e  of y o u r  p r o d u c t .  Can  you t e l l  u s  wha t  p e r c e n t a g e  of the 
c o s t  of y o u r  p r o d u c t ,  e l e c t r i c i t y ,  is  e a t e n  up by  l a b o r ?  

MR. CISLER: Well ,  w a g e s  and s a l a r i e s  a r e  a v e r y  c o n s i d e r a b l e  
i t e m  of e x p e n s e ,  I can  a s s u r e  you.  In fac t ,  t h e y  a m o u n t  to 22 .4  p e r -  
c en t  of o u r  g r o s s  r e v e n u e  not i n c l u d i n g  r e t i r e m e n t ,  i n s u r a n c e ,  and 
o t h e r  f r i n g e  b e n e f i t s ,  and a r e  the l a r g e s t  s i ng l e  i t e m  of e x p e n s e  in 
c o n n e c t i o n  wi th  o u r  own c o m p a n y .  T h e y  e x c e e d  tha t  of fuel ,  f ixed  
c h a r g e s ,  i n t e r e s t ,  and the l ike .  W a g e s  have  b e e n  on the  i n c r e a s e ,  as  



t h e y  have  b e e n  in a l m o s t  e v e r y  o t h e r  i n d u s t r y ,  but,  by  the u s e  of 
l a r g e r  g e n e r a t i n g  u n i t s  and c a r e f u l  m a n a g e m e n t ,  we  have  kep t  the 
p e r c e n t a g e  cos t  r e a s o n a b l y  c o n s t a n t  o v e r  the pas t  s e v e r a l  y e a r s .  

S o m e  of ou r  wage  and  s a l a r y  r a t e s  a r e  g e a r e d  to the  cos t  of 
l i v ing  index  and,  when  t h e r e  is  an  i n c r e a s e  in the  c o s t  of l i v ing  of 
one cent ,  it m e a n s  about  a q u a r t e r  of a m i l l i o n  d o l l a r s  in  i n c r e a s e  
to p a y r o l l  e x p e n s e .  Al l  of the i n c r e a s e s  o v e r  the pas t  few m o n t h s  
added  t o g e t h e r  m e a n  a s u b s t a n t i a l  amoun t .  With u s ,  at the  p r e s e n t  
t i m e  the  a v e r a g e  h o u r l y  wage  fo r  the m o r e  than  10 ,000  peop l e  on 
the h o u r l y  and w e e k l y  p a y r o l l s  is  m o r e  than  $2 .85  an hou r .  

T h e  only  way  to keep  the cos t  of s e r v i c e  down is  to m a k e  the 
d o l l a r s  i n v e s t e d  w o r k  as  h a r d  as  p o s s i b l e ,  and they  wi l l  w o r k  h a r d ,  
if  u n r e a s o n a b l e  r e s t r i c t i o n s  a r e  avo ided ,  to get  i n c r e a s e d  k i lowa t t  
h o u r s  of p r o d u c t i o n  f o r  e a c h  of t h e s e  h o u r s  of m a n p o w e r  to be pa id  
fo r ,  to get  the m a x i m u m  a m o u n t  of c a p a c i t y  f o r  the d o l l a r  tha t  has  
to be  i n v e s t e d .  

E x p r e s s e d  in a d i f f e r e n t  m a n n e r ,  wi th  a g r o s s  i n c o m e  of $251 
m i l l i o n  in 1957, D e t r o i t  E d i s o n  s p e n t  n e a r l y  $61 m i l l i o n  fo r  d i r e c t  
p a y r o l l  e x p e n s e  and p e n s i o n s ,  and tha t  does  not  i n c l u d e  s u c h  o t h e r  
e x p e n s e  i t e m s  as p a y r o l l  t a x e s  and e m p l o y e e  i n s u r a n c e  b e n e f i t s .  
P a y r o l l  e x p e n s e  r e q u i r e s  a v e r y  s u b s t a n t i a l  p a r t  of a c o m p a n y ' s  
g r o s s  i n c o m e .  The  a m o u n t  wi l t  v a r y ,  of c o u r s e ,  in d i f f e r e n t  s y s -  
t e m s  t h r o u g h o u t  the c o u n t r y ,  depnd ing  upon  the k ind of s e r v i c e  
g iven .  F o r  e x a m p l e ,  wi th  us ,  we  have  the e x c h a n g e  of b u r n e d - o u t  
l a m p  bu lbs ,  w h i c h  c o s t  s o m e t h i n g  of the o r d e r  of $1. 75 m i l l i o n  a 
y e a r .  In add i t ion ,  we p r o v i d e  a p p l i a n c e  r e p a i r  s e r v i c e  and o t h e r  
u n u s u a l  s e r v i c e .  Much  of th is  goes  into  p a y r o l l  e x p e n s e .  T h o s e  
a r e  s e r v i c e s  tha t  a r e  g iven  to the c u s t o m e r s  and  f o r m  a p a r t  of 
the  r a t e  s t r u c t u r e ,  and t h e r e f o r e  r e f l e c t  t h e m s e l v e s ,  in tha t  s e n s e ,  
in a h i g h e r  t o t a l  p a y r o l l  e x p e n s e .  

C O L O N E L  K L E I N :  M r .  C i s l e r ,  I wan t  to t h a n k  you v e r y  m u c h  
f o r  s p a r i n g  t i m e  to c o m e  down h e r e  to be wi th  us  today ,  and f o r  
g iv ing  us  s u c h  a c o m p r e h e n s i v e  c o v e r a g e  of the  s u b j e c t .  T h a n k  
you v e r y  m u c h .  

MR. CISLER: Thank you very much. May I wish you all well 
in all that you are doing. 

(17 J u n e  1958- -4 ,  1 0 0 ) O / m m s : m j s ; e k h  
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