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Mr.  Ph i l ip  Sporn,  P r e s i d e n t  of the A m e r i c a n  Gas and E l e c t r i c  
Comp~my and i ts  su l~s id iar ies ,  was bo rn  in A u s t r i a  in 1896. He was 
gradua ted  f r o m  Columbia  Univers i ty ,  School of E n g i n e e r i n g  in 1917 
and r e c e i v e d  the M.S .  degree  f r o m  Columbia  in 1918. Stevens In-  
s t i tu te  awarded  h im an h o n o r a r y  deg ree  of Doctor  of E n g i n e e r i n g  in 
1947 and he r e c e i v e d  the degree  of Doctor  Honor i s  Causa  a t  the Uni- 
v e r s i t y  of Grenoble  (F rance )  in 1950. Mr Sporn is a s c i e n t i s t ,  en-  
g ineer ,  and a d m i n i s t r a t o r ,  who has devoted his  en t i r e  l ife to the 
advancemen t  of the e l e c t r i c  power  i ndus t ry  and is  noted fo r  p i o n e e r -  
ing work  in this  f ie ld .  He is r e s p o n s i b l e  f o r  the design,  cons t ruc t ion ,  
and o p e r a t i o n  of the Twin Branch  Power  Stat ion which o p e r a t e s  at  a 
b o i l e r  p r e s s u r e  of 2 ,300  pounds pe r  squa re  inch, the h ighes t  p r e s -  
s u r e  r e g u l a r l y  used in an ope ra t i ng  s t a t ion  in the United Sta tes .  He 
has  m a n y  r e s p o n s i b i l i t i e s  in developing the techniques  of o p e r a t i n g  
a l l  the power  s y s t e m s  of the e a s t e r n  United States  as  one unit  du r ing  
World  War  II. Th i s  vas t  ne twork  was governed  by  the Ph i lo  s t a t i on  
of the Ohio P o w e r  Company  which was des igned  and c o n s t r u c t e d  under  
Mr .  Sporn ' s  d i r ec t i on .  He is the moving  s p i r i t  in  the deve lopmen t  o f  
the " h e a t  pump, "which  m a y  c o m p l e t e l y  r evo lu t ion i ze  a l l  p r e s e n t  con-  
cepts  of r e s i d e n c e  and c o m m e r c i a l  hea t ing .  He has  been  the d i r e c t -  
ing head  of m a n y  e x p e r i m e n t s  now being conducted in the a r t  of e l e c -  
t r i c  t r a n s m i s s i o n .  He has  wr i t t en  many  pape r s  fo r  t e chn i ca l  and 
sc i en t i f i c  soc i e t i e s ,  and has  r e c e i v e d  m a n y  c i t a t ions  fo r  h is  con t r i bu -  
t ion to the i ndus t ry .  Most of h is  p r o f e s s i o n a l  l ife has  been  spent  
with the A m e r i c a n  Gas and E l e c t r i c  Company  and i ts  s u b s i d i a r i e s ,  
where  he has  r i s e n  f r o m  an eng inee r  through a l l  g rades  to h is  p r e s e n t  
pos i t i on  of P r e s i d e n t .  
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T H E  E L E C T R I C  P O W E R  INDUSTRY 

6 M a r c h  1956 

ADMIRAL DEUTERMANN: For the past week we have been study- 
ing production. Yesterday we had an analysis of our production as com- 
pared with that of our probable allies. The heart of production is energy 
or power, and the most flexible type of power is electricity. 

T h i s  m o r n i n g  I know you a r e  in fo r  a s p e c i a l  t r e a t .  T h i s  i s  our  
s p e a k e r ' s  f i f th v i s i t  h e r e .  I h a v e  r e a d  what  he had  to s a y  on h i s  p r e v i -  
ous  v i s i t s ,  and I know tha t  t h i s  m o r n i n g ' s  d i s c u s s i o n  wi l l  be v e r y  
p r o f i t a b l e .  

I want  to be b r i e f  in t h e s e  r e m a r k s ,  so  as  to give o u r  s p e a k e r  the 
m a x i m u m  t i m e  p o s s i b l e .  In p a s s i n g ,  h o w e v e r ,  I want  to m e n t i o n  tha t  
we in CRIB ge t  a r o u n d  the c o u n t r y  and s e e  i n d u s t r y  on i t s  h o m e  g r o u n d s .  
T h i s  y e a r  I have  b e e n  t h r o u g h  p lywood  m i l l s ,  kn i t t i ng  m i l l s ,  s t e e l ,  gas ,  
and  p e t r o l e u m ;  and wh i l e  in the  N o r t h w e s t  I spen t  s e v e r a l  days  " d i v i n g "  
the h y d r o e l e c t r i c  i n d u s t r y .  

T h i s  ( i nd i ca t ing )  i s  a o n e - f o o t  s a m p l e  of a h i g h - t e n s i o n  t r a n s m i s s i o n  
l i ne  tha t  I p i c k e d  up at  B o n n e v i l l e .  I t  c a r r i e s  t h o u s a n d s  of h o r s e p o w e r .  
When  I s h o w e d  it  to our  s p e a k e r  t oday ,  he  s a i d :  " T h a t  is  a s m a l l  f i l a -  
m e n t  c o m p a r e d  wi th  wha t  we u s e .  " The  t r a n s m i s s i o n  of e l e c t r i c a l  
p o w e r  is  in i t s e l f  f a b u l o u s l y  i n t e r e s t i n g ,  but  I wan t  to ge t  on wi th  th i s  
i n t r o d u c t i o n .  

The  p e r s o n  who m a d e  the t r a n s m i s s i o n  of a l t e r n a t i n g  c u r r e n t  p o s -  
s ib l e  in i t s  p r e s e n t - d a y  f l e x i b l e  f o r m  was  the ta re  D r .  S t e i n m e t z ,  of 
G e n e r a l  E l e c t r i c .  He was  a g r e a t  t e a c h e r  and m a t h e m a t i c i a n ,  and 
app l i ed  h i s  m i n d  to the p r o b l e m s  of t r a n s f o r m i n g  a l t e r n a t i n g  c u r r e n t .  
The  S t e i n m e t z  f o r m u l a  fo r  t r a n s f o r m e r s  b r o k e  the b o t t l e n e c k  in th i s  
p r o b l e m ,  and as  a r e s u l t  t o d a y  we have  the g r e a t  f l e x i b i l i t y  p o s s i b l e  in 
o u r  h i g h - t e n s i o n  l i n e s .  

In th i s  c o n n e c t i o n ,  nex t  Sunday  e v e n i n g  G e n e r a l  E l e c t r i c  wi l l  h o n o r  
D r .  S t e i n m e t z  on i t s  Sunday  e v e n i n g  t e l e v i s i o n  p r o g r a m .  I m e n t i o n  
D r .  S t e i n m e t z  h e r e  b e c a u s e  our  s p e a k e r  t o d a y  knew h i m  w e l l  and a t -  
t e n d e d  s o m e  of h i s  c l a s s e s .  

You have  our  s p e a k e r ' s  b i o g r a p h y  and know tha t  th i s  is  h i s  f i f th 
v i s i t .  He is  a v e r y  b u s y  m a n ,  and is a r e c o g n i z e d  l e a d e r  in h i s  f i e ld  
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in  the c o u n t r y .  C e r t a i n l y  we a r e  h o n o r e d  by h i s  v i s i t .  It g ives  m e  
g r e a t  p l e a s u r e  to i n t r o d u c e  to this  y e a r ' s  c l a s s  the p r e s i d e n t  of the 
A m e r i c a n  Gas and E l e c t r i c  C o m p a n y  and i ts  s u b s i d i a r i e s ,  M r .  P h i l i p  
Sporn .  

M R .  SPORN:  G e n e r a l  Ho l l i s ,  A d m i r a l  D e u t e r m a n n ,  m e m b e r s  
of 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 :  It is a g r e a t  p l e a s u r e  
and a p r i v i l e g e  bo th  to have  this  o p p o r t u n i t y  aga in  to a p p e a r  b e f o r e  
you and to t e l l  you s o m e t h i n g  about  p o w e r ,  and p a r t i c u l a r l y  the p l a c e  
of e l e c t r i c  p o w e r  in na t i ona l  s e c u r i t y .  

I have  aga in  r e s o r t e d  to a t echn ique  that  I have  u s e d  on  o t h e r  
o c c a s i o n s ,  and that  I hope  to f ind  e f f e c t i v e  h e r e .  T h e r e  have  b e e n  
h a n d e d  out  to you a s e r i e s  of p r i n t e d  c h a r t s  o r  d i a g r a m s ,  wh ich  I 
w i l l  r e f e r  to in  the c o u r s e  of m y  r e m a r k s .  The  s e r i e s  is c o m p l e t e  
e x c e p t  f o r  t h r e e  c h a r t s ,  two of which  I was  g iven  p e r m i s s i o n  to use  
by  the A t o m i c  E n e r g y  C o m m i s s i o n  but  not  to r e p r i n t ,  and the las t ,  
wh ich  is  one  of m y  own, but  i s  p r e m a t u r e  to r e l e a s e .  

The p l a c e  of e l e c t r i c  p o w e r  in the e c o n o m i c  l ife,  and t h e r e f o r e  
in  the s e c u r i t y ,  of any i n d u s t r i a l i z e d  s o c i e t y ,  in  the l i fe  of the Uni ted  
S ta tes ,  f o r  e x a m p l e ,  is  c r i t i c a l l y  i m p o r t a n t .  It is  p a r t i c u l a r l y  i m -  
p o r t a n t  w h e n  i t  is  a b s e n t .  Wi thout  p o w e r  today  the f u n c t i o n i n g  of a l l  
of o u r  c o m m e r c i a l  e s t a b l i s h m e n t s ,  a l l  ou r  f a r m s ,  our  h o m e s ,  ou r  
c o m m e r c i a l  bu i l d ings ,  and  our  i n d u s t r y - - a l l  of t h e m  a r e  u t t e r l y  in -  
c o n c e i v a b l e .  F u n c t i o n i n g  fo r  a l l  of t h e m  would a l m o s t  be  i m p o s s i b l e ,  
and c e r t a i n l y  would go down to a m u c h  l o w e r l e v e l  of a c t i v i t y .  C e r -  
t a in ly  h igh  l e v e l  p r o d u c t i o n  and p r o d u c t i v i t y  both  a r e  i m p o s s i b l e  w i t h -  
out  r e s o r t  to tools  and to the e l e c t r i c  p o w e r  to d r i v e  t h e m .  

In  the p r o d u c t i o n  of e l e c t r i c  p o w e r  the Uni ted  Sta tes  ha s  h e l d  a 
c o m m a n d i n g  p o s i t i o n  fo r  a long t i m e .  With s o m e t h i n g  l ike  6 p e r c e n t  
of the w o r l d ' s  popula t ion ,  we have  had  40 p e r c e n t  of the w o r l d ' s  p r o d u c -  
t ion  of e l e c t r i c  e n e r g y  fo r  c l o s e  to t h i r t y  y e a r s .  We ho ld  such  a c o m -  
m a n d i n g  p o s i t i o n  today.  

The  b r e a k d o w n  of s u c h  use  in the l a s t  d e c a d e  and a ha l f  is  s h o w n  
c l e a r l y  in  c h a r t  1, page  3. I would  l ike  to c a l l  your  a t t e n t i o n  to j u s t  a 
f ew poin ts  in c o n n e c t i o n  wi th  i t .  

Note ,  f o r  e x a m p l e ,  that  in the d e c a d e  1940-1950 e l e c t r i c  e n e r g y  
p r o d u c t i o n  has  m o r e  than d o u b l e d - - f r o m  a p p r o x i m a t e l y  180 b i l l i on  to 
389 b i l l i on  k i lowat t  h o u r s .  Aga in  note  that  the r a t e  of g rowth  b e t w e e n  

2 



CHART 1 

ELECTRIC ENERGY CONSUMPTION BY VARIOUS CLASSES OF CUSTOMERS 
19~0, 1950, 195q AND 1955 
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1950 and 1955 is an e v e n  f a s t e r  r a t e  than in  the p r e c e d i n g  d e c a d e .  
And, s t i l l  aga in ,  you wi l l  no te  that  r e s i d e n t i a l  u se  ha s  a l m o s t  t r e -  
b l e d  in the d e c a d e  1940-1950,  and aga in  in  the p e r i o d  1950-1955 it 
h a s  a l m o s t  doub led .  

I want  you a l so  to note  that  the p r o d u c t i o n  f o r  s e l f - u s e ,  wh ich  
at  one t i m e  was  a d o m i n a n t  e l e m e n t  of the e n e r g y  p i c t u r e  of the 
Uni ted  S ta tes ,  was  s t i l l  21 p e r c e n t  of the to ta l  in 1940, but  b y  1955 
had  d r o p p e d  to 12 -1 /2  p e r c e n t .  

If you go on to c h a r t  2, page  5, I would  l ike  to po in t  out  one  o r  
two th ings .  H e r e  I have  shown  the r a t e  of g rowth  of e l e c t r i c  e n e r g y  
p r o d u c t i o n  in the Uni ted  Sta tes  as c o m p a r e d  wi th  m o s t  of the l e a d i n g  
c o u n t r i e s  of the w o r l d .  You wi l l  no t i c e  by the s l ope  of the c u r v e - - t h i s  
is  on a l o g a r i t h m i c  s c a l e - - t h a t  so f a r  in this  3 5 - y e a r  p e r i o d ,  1920-1955,  
we h a v e  b e e n  fu l ly  h o l d i n g  ou r  own a g a i n s t  o t h e r  c o u n t r i e s .  

A v e r y  i n t e r e s t i n g  c u r v e  to look at  is the R u s s i a n  c u r v e .  You  wi l l  
no t i ce  that  f o r  the l a s t  f ive  y e a r s ,  L~ fac t ,  f o r  the l a s t  t en  y e a r s  o r  so ,  
we and the R u s s i a n s  have  b e e n  o p e r a t i n g  on about  a p a r a l l e l  s l o p e .  
Those  of you who have  b e e n  r e a d i n g  the d e t a i l s  of the r e c e n t l y  a n n o u n c e d  
R u s s i a n  F i v e - Y e a r  P l a n  m a y  have  s e e n  that  the 1960 goal  f o r  R u s s i a  
was  s o m e  320 b i l l i o n  k i lowa t t  h o u r s ;  This  is  an 88 p e r c e n t  i n c r e a s e  
o v e r  t h e i r  1955 f i g u r e .  P e r s o n a l l y  I q u e s t i o n  w h e t h e r  they  can  m a k e  i t .  
Bu t  i t  is  a f o r m i d a b l e  o b j e c t i v e ;  and,  if they  do a c h i e v e  it, i t  w i l l  c e r -  
t a i n ly  be an a c h i e v e m e n t  of no m e a n  o r d e r .  

In c h a r t  3, page 6, I have  shown  the backup  da ta  fo r  c h a r t  2. 
T h e r e  is  no th ing  h e r e  excep t  s u b s t a n t i a t i n g  data ,  but  I thought  you 
m i g h t  l ike  to have  i t .  

Now, l ook ing  f o r w a r d  toward  the fu tu r e ,  i t  s e e m s  to m e  that  th is  
c o n c l u s i o n  is qui te  c l e a r  out of ou r  g e n e r a l  e x p e r i e n c e  and out of ou r  
c l o s e  s tudy  of the whole  e n e r g y  p r o b l e m :  F o r  a d y n a m i c  and h e a l t h y  
e c o n o m y ,  a l l  c l a s s e s  of u se  m u s t  expand .  

Take ,  fo r  e x a m p l e ,  r e s i d e n t i a l  u s e .  It i s  a r e c o g n i z e d  f a c t  that  
the d o m e s t i c  s e r v a n t  has  p r a c t i c a l l y  d i s a p p e a r e d ;  the few that  s t i l l  
r e m a i n  in A m e r i c a n  h o m e s  a r e  c e r t a i n l y  on the way  out .  So s o m e  
s u b s t i t u t e  has  to be found,  and that  s u b s t i t u t e  i s  e l e c t r i c  e n e r g y .  
A u t o m a t i c  cooking ,  which  m e a n s  e l e c t r i c  cooking ,  wi l l  have  to c o m e  
with  the d i s a p p e a r a n c e  of the s e r v a n t .  A u t o m a t i c  wash ing ,  aga in  
e l e c t r i c  cooking ,  even  e l e c t r i c  hea t i ng ,  which  so lve  a g r e a t  m a n y  

4 
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CHART 2 

PRODUCTION OF ELECTRIC ENERGY BY UTILITIES IN VARIOUS COUNTRIES 
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PRODUCTION OF 

CHART 3 

ELECTRIC, ENERGY BY UTILITIES IN VARIOUS COUNTRIES 
IN 

MILLIONS OF KILOWATT-HOURS 
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370,234 
399,32q 
442,014 
471,686 
546,404" 

UNITED 
KINODOH 

6,022 
6,619 

6,992 
8,452 
9,32; 

10,401 
i0,947 

l l ,533 
12,3;7 
13,915 
15,587 
i7,971 

20,524 
22,908 
24,372 
26,;12 
28,776 

32,364 
35,652 
36,948 
38,36; 
37,284 

41,256 
;2,576 
48,488 
;9,056 
54,960 

59,96_4 
61,992 
65,508 
72,900 
80,148 

FRANCE 1 

9,068 
10,222 

11,268 
11,388 
12,976 
14,352 
15,339 

14,232 
13,602 
14,906 
15,172 
15,818 

16,659 
18,162 
18,576 
19,716 
17,376 

19,04; 
18,924 
19,956 
15,38; 
)7,568 

22,164 
25,128 
27,564 
28,560 
31,476 

38,048 
38,;55 
38,916 
42,768 
q6,548 

U.S.S.R. t 

2,925 

3,507 
q, 173 
5,007 
6,22q 
8,368 

10,687 
13,540 
16,357 
21,016 
25,900 

32,700 
36,400 
39,600 

Pre-Vorid 
Vat II 

20,328 

21,218 
25,135 
27,870 
30,661 
28,914 

25,788 
23,460 
25,65; 
30,662 
36,697 

;2, ;87 
q8,969 
55,238 
61,380 
62,96; 

69,999 
71,500 
73,943 

91,080 

103,560 
118,560 
13~,680 
I;9,qo0 
170,000" 

OERHANY 1 

West 
hrmmy 

25,200 

23,820 
25,660 
30,910 
35,700 
4q,028 

51,360 
56,208 
60,456 
67,872 
75,800* 

SOURCE: E.E. I . ,  U.N. 
1 Total Production including 
* Pro l ln inary  

Indust r ia ls  

JAPAN 1 

7,331 
8,172 

9,313 
10,559 
12,036 
13,312 
13,910 

14,402 
15,950 
19,160 
19,900 
22,345 

24,312 
26,714 
28,896 
29, q84 
30,972 

33,4; ;  
33,072 
34,284. 
32,580 
20,05; 

28,152 

35,580 

;4,892 

;7,724 
51,648 
55,704 
59,604 
63,300" 

Harcb i956 



p r o b l e m s  of m a n p o w e r  o r  w o m a n p o w e r  o r  the l a c k  of  t h e m - - a l l  of  
t h e m  l e a d  to an  e x t e n s i v e  i n c r e a s e  of e l e c t r i c  e n e r g y  u s e  in  the h o m e .  

On the f a r m ,  wi thou t  going into a d e t a i l e d  s e r i e s  of  d i s c u s s i o n s ,  
you  wi l l  f ind  tha t  we have  had  f o r  m a n y  d e c a d e s  a c o n t i n u i n g  d e c l i n e  in  
the  f a r m  l a b o r  f o r c e .  But e q u a l l y  c l e a r  is  the fac t  tha t  we have  had  
wi th  it an  i n c r e a s e  in p r o d u c t i o n  on  the  A m e r i c a n  f a r m .  And f a r m s  
a r e  c e r t a i n l y  an  i n d i s p e n s a b l e  e l e m e n t  in  ou r  e c o n o m y ,  b e c a u s e  we 
a l l  have  to ea t .  

A good deal of the increase in productivity, it is true, is not the 
result of the utilization of electric power, but is, rather, due to tractor 
power. But it is significant that the electric power portion of the total 
power used on the farm is increasing. 

If you wi l l  e x a m i n e  in th i s  c o n n e c t i o n  the  c u r v e  in  c h a r t  4, page  8, 
you  wi l l  s e e  what  has  b e e n  h a p p e n i n g  to the u se  of  e l e c t r i c  e n e r g y  on 
the A m e r i c a n  f a r m .  Th i s  c u r v e ,  i n c i d e n t a l l y ,  s h o w s  a 7 . 8  p e r c e n t  
l o n g - t e r m  t r e n d  for  g rowth  in e l e c t r i c  p o w e r  u se  on a l l  f a r m s  in  the 
U n i t e d  S t a t e s .  But I b e l i e v e  that  we a r e  d e f i n i t e l y  a p p r o a c h i n g  the 
p e r i o d  w h e n  the a c c e p t e d  t r e n d  l ine  w i l l  have  to be c h a n g e d .  It i s  
p r o b a b l y  m u c h  c l o s e r  to a t en  p e r c e n t  t r e n d  l i ne  a t  t h e  p r e s e n t  t i m e  
than  7 . 8  p e r c e n t .  

If 7ou a r e  w o n d e r i n g  about  the p e c u l i a r  s h a p e ,  the V - p o i n t ,  in the 
c u r v e  f o r  the  p e r i o d  1926-1940,  tha t  was  b rough t  about  d u r i n g  the p e r i o d  
w h e n  a v e r y  l a r g e  f a r m  a c r e a g e  was  b r o u g h t  in on  an  i r r i g a t i o n  b a s i s ;  
and  p u m p i n g ,  wh ich  t h e r e t o f o r e  had  been  a s i g n i f i c a n t  i t e m  in  e n e r g y  
u s e ,  t e m p o r a r i l y  d i s a p p e a r e d .  But that  t r e n d  too is r e v e r s i n g  i t s e l f .  

Now,  in m a n u f a c t u r i n g ,  w h i c h  I have  s h o w n  on  c h a r t  5, page  9, 
I wan t  to po in t  to a few f u n d a m e n t a l ,  b a s i c  f a c t o r s .  I wan t  you  to note  
f i r s t  t he  c u r v e  of the annua l  k i l owa t t  h o u r  use  p e r  w o r k e r .  T h a t  is  
the do t t ed  o r  b r o k e n  c u r v e ,  the m i d d l e  c u r v e .  It s e e m s  to m e  tha t  
th is  c u r v e ,  as  you  no t ice  i t  on a log  s c a l e ,  i s  p a r t i c u l a r l y  i m p r e s s i v e  
when  you  c o n s i d e r  that  the w e e k l y  h o u r s  of  l a b o r  have  p r o g r e s s i v e l y  
gone down.  Yet  th i s  c u r v e  has  a s t r o n g  u p w a r d  t r e n d  in  s p i t e  of  tha t .  

If you  take  a look at  the l o n g - t e r m  t r e n d  c u r v e  and  e x a m i n e ,  fo r  
e x a m p l e ,  the f i g u r e  fo r  1928, l e t  us  s a y ,  and  c o m p a r e  it wi th  the  p r o -  
j e c t e d  f i g u r e  fo r  1968, w h i c h  I th ink  is qui te  c l e a r  now, you  wi l l  f ind  
a ~ e n - t o - o n e  i n c r e a s e  in the to ta l  e n e r g y  use  in m a n u f a c t u r i n g .  
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A c t u a l l y ,  a s  we a l l  k n o w ,  p r o d u c t i v i t y  c a n  c o m e  o n l y  f r o m  m o r e  
t o o l s  and  e n e r g y  p e r  w o r k e r .  T h e r e  i s  j u s t  o n e  w a y ,  e i t h e r  t o d a y  
o r  i n  the  y e a r s  to c o m e ,  in  a s o c i e t y  l i k e  o u r s - - i t  m i g h t  b e  d i f f e r e n t  
i n  a s l a v e  s o c i e t y - - b u t  in  a s o c i e t y  o f  f r e e  m e n  t h e r e  i s  j u s t  o n e  w a y  
to b r i n g  a b o u t  an  i n c r e a s e  i n  p r o d u c t i v i t y ,  a n d  t h a t  i s  b y  m a k i n g  e a c h  
h u m a n  b e i n g ,  e a c h  w o r k e r ,  p r o d u c e  m o r e  t h r o u g h  the  u s e  of  a g r e a t e r  
a m o u n t  o f  e n e r g y  in  the  f o r m  of  t o o l s  d r i v e n  b y  e l e c t r i c  p o w e r .  

I t h i n k  t h i s  s a m e  f a c t o r  i s  s h o w n  e v e n  m o r e  c l e a r l y  i n  c h a r t  6, 
p a g e  11. If y o u  w i l l  e x a m i n e  t h i s ,  y o u  w i l l  s e e  t h a t  w h a t  w e  h a v e  h e r e ,  
p l o t t e d  f r o m  l S 3 6  a n d  p r o j e c t e d  to 1970,  i s  t he  k i l o w a t t  h o u r s  p e r  
m a n - h o u r .  I b e l i e v e  t h a t  k i l o w a t t  h o u r s  p e r  m a n - h o u r  i s  a t r u e  c r i -  
t e r i o n  of  w h a t  i t  i s  t h a t  we  a r e  r e a l l y  g e t t i n g  in  t he  w a y  of  p r o d u c t i v i t y .  

A s  y o u  w o u l d  e x p e c t ,  and  a s  I p o i n t e d  o u t  to y o u  a m o m e n t  a g o ,  
t he  k i l o w a t t  h o u r s  p e r  w o r k e r  h a v e  go t  to go up ;  a n d  t he  k i l o w a t t  h o u r s  
p e r  m a n - h o u r  h a v e  go t  to go up e v e n  m o r e  s h a r p l y  t h a n  the  i n c r e a s e  
i n  p r o d u c t i o n ,  b e c a u s e  of  the  d e c l i n e  in  the  h o u r s  w o r k e d  b y  e a c h  m a n  
in  the  l a b o r  f o r c e .  If p r o d u c t i v i t y  i s  to c l i m b  up ,  t h e n  we  m u s t  h a v e  
t h a t  k i n d  of  a t r e n d .  

N o w ,  I t h i n k  y o u  m i g h t  b e  i n t e r e s t e d  in  a n o t h e r  p o i n t .  I t  i s  n o t  
a n  u n i n t e r e s t i n g  p o i n t .  If we  a s s u m e  t h a t  a k i l o w a t t  h o u r  o f  e l e c t r i c  
e n e r g y  i s  e q u i v a l e n t  to a p p r o x i m a t e l y  t w e l v e  m e n - - a n d  I t h i n k  t h a t  
i s  a b o u t  the  r i g h t  r a t i o ,  a n d  i t  h a s  to b e  t w e l v e  h u s k y  m e n - - t h i s  m e a n s  
t h a t  w h a t  we  a r e  p r o j e c t i n g  f o r  1970 i s  a m u l t i p l i c a t i o n  of  t h e  p o w e r ,  
o f  t he  l a b o r ,  t h a t  o n e  i n d i v i d u a l  c a n  do  o n  t h e  a v e r a g e ,  b y  300 .  T h a t  
i s  o n e  of  t he  g r e a t  a c h i e v e m e n t s  o f  o u r  s o c i e t y ,  t h i s  A m e r i c a n  s o c i e t y  
t h a t  we  a r e  l i v i n g  in  t o d a y ,  a n d  w h i c h  we  a r e  c a r r y i n g  f o r w a r d  e v e n  
to m u c h  g r e a t e r  h e i g h t s .  

S t r e e t  l i g h t i n g  m u s t  go up a s  a n o t h e r  e l e m e n t  o f  t he  u s e  o f  e l e c t r i c  
e n e r g y .  T h a t  i s  o b v i o u s .  T h e  n u m b e r  o f  p e o p l e  i s  i n c r e a s i n g .  T h e  
n u m b e r  of  h i g h w a y s  a n d  s t r e e t s  i s  i n c r e a s i n g .  T h e  u s e  o f  t h e s e  h i g h -  
w a y s  a n d  s t r e e t s  i s  b e i n g  i n t e n s i f i e d .  If  w e  a r e  g o i n g  to k e e p  t h e m  
s a f e ,  t h e y  m u s t  b e  b e t t e r  l i g h t e d .  

E l e c t r i c  t r a c t i o n ,  w h i c h  a t  o n e  t i m e  a p p e a r e d  to b e  h e a d e d  f o r  a 
r e a l l y  g r e a t  d e v e l o p m e n t ,  s t r a n g e l y  e n o u g h  is  a f i e l d  w h e r e  e l e c t r i c  
u s e  o f f e r s  the  m o s t ,  b u t  w h e r e  t h e r e  h a s  b e e n  c o n s i d e r a b l e  r e g r e s s i o n .  
In  m y  j u d g m e n t  the  r e g r e s s i o n  i s  o n l y  a t e m p o r a r y  o n e .  I t  m a y  t a k e  
a n o t h e r  g e n e r a t i o n  f o r  e l e c t r i c  t r a c t i o n  to c o m e  i n t o  i t s  o w n ;  b u t  I 
b e l i e v e  t h a t  a l m o s t  c e r t a i n l y ,  w i t h i n  the  n e x t  20 o r  25 y e a r s ,  w e  a r e  
g o i n g  to s e e  a n e w  u p w a r d  d e v e l o p m e n t  o f  i t ,  c e r t a i n l y  o n  the  m a i n  
r a i l  l i n e s  o f  t he  c o u n t r y .  
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Now, when you add up all of these things to see what kind of pic- 
ture they lead to, you can see in power development, first looking at 
it retrospectively and then progressing forward--and I am referring 
now to chart 7, page 13--the kind of use that is indicated for the years 
ahead. The four columns on the left show a breakdown of electric use 
in  the U n i t e d  S ta te s  by c l a s s e s  for  1940, 1950, 1954,  a n d  1955. T h e r e  
a r e  a l s o  p r o j e c t i o n s  fo r  the  y e a r s  1960, 1965, 1970, and  19'/5. 

Now, a 2 0 - y e a r  p r o j e c t i o n ,  in m y  j u d g m e n t ,  is  not  an  e a s y  p r o -  
j e c t i o n  to m a k e ;  but it is  not  an  i m p o s s i b l e  one .  I th ink  a p r o j e c t i o n  
l ike  tha t  c a n  be m a d e  wi th  a f a i r  d e g r e e  of r e l i a b i l i t y ,  c e r t a i n l y  if 
you  s t u d y  the f u n d a m e n t a l  f a c t o r s  d e e p l y  enough  and  c a r e f u l l y  enough  
so  as  not  to m i s s  a n y t h i n g .  Once  you  get  beyond  20 d r  25 y e a r s ,  I 
th ink  you  a r e  g e t t i n g  in to  s o m e  v e r y  deep  w a t e r .  

I wan t  to po in t  out  to y o u  that ,  ff you  t ake  a look  at  the 1975 f i g u r e ,  
you  wi l l  f ind  a t r e m e n d o u s  g r o w t h  in  a l l  c l a s s e s  of u s e ,  wi th  the e x -  
c e p t i o n  of  t r a c t i o n .  

I a l s o  wan t  to u n d e r s c o r e  th i s :  P r o j e c t e d  h e r e  is one  t r i l l i o n  
k i l o w a t t  h o u r s  p r o d u c t i o n  by the u t i l i t i e s  in 1965, and a p r o j e c t i o n  of  
two t r i l l i o n  kwh fo r  1975. T h a t  is a doubl ing  in the  p e r i o d  1965-1975.  

If you  th ink  tha t  th i s  is  a v e r y  o p t i m i s t i c  r a t e  of  g r o w t h - - a n d  you 
r e a l i z e  tha t  a doub l ing  in t e n  y e a r s  m e a n s  a c o m p o u n d  g r o w t h  r a t e  
j u s t  s l i g h t l y  a b o v e  s e v e n  p e r c e n t - - I  want  to po in t  out  to you tha t  fo r  
o u r  own s y s t e m ,  w h i c h  a c c o u n t s  f o r  about  4 - 1 / 2  p e r c e n t  of  the  e l e c t r i c  
e n e r g y  p r o d u c e d  in the U n i t e d  S t a t e s ,  we have  had  a c o m p o u n d  r a t e  of  
g r o w t h  of  o v e r  11 p e r c e n t  d u r i n g  the l a s t  t en  y e a r s .  T h a t  is  a doubl ing  
in s l i g h t l y  o v e r  s i x  y e a r s .  

T h e n  f i n a l l y  I wan t  to c a l l  to y o u r  a t t e n t i o n  a g a i n  tha t  p e r c e n t a g e -  
w i s e  the p r o j e c t i o n  fo r  s e l f - u s e  s h o w s  up h e r e  aga in  as  a d e c l i n i n g  
f i g u r e .  

Now, so  m u c h  for  wha t  is  a h e a d  and  what  ha s  to ",e the h i s t o r y  of  
wha t  I b e l i e v e  is a h e a d  in th i s  c o u n t r y  in the w a y  of vth if  we a r e  
go ing  to s t a y  the k ind  of  s o c i e t y  we a r e  now but wi th  a c o n t i n u a t i o n  of 
the d e v e l o p m e n t  of  o u r  p o t e n t i a l i t i e s  o v e r  the next  20 to 25 y e a r s .  
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I want  to t ake  a b r i e f  p e r i o d  to t a l k  to you  about  the  h i s t o r y  of the  
Uni ted  S t a t e s  p o w e r  p r o d u c t i o n  v i s - a - v i s  d e f e n s e  n e e d s .  

I t h i n k  the  r e c o r d  i s  qu i t e  c l e a r  tha t  in the  Un i t ed  S t a t e s ,  p o w e r  
has  n e v e r  b e e n  a c r i t i c a l  c o m p o n e n t  in  f igh t ing  a w a r .  T h a t  i s  no t  
b e c a u s e  it h a s  not  b e e n  i m p o r t a n t ,  but  b e c a u s e  of the  job tha t  h a s  b e e n  
done  in m a k i n g  it a v a i l a b l e  to the  n a t i o n a l  e c o n o m y  o r  to the  n a t i o n a l  
s e c u r i t y  pool .  

If  you  go f a r  b a c k - - I  don ' t  know how f a r  one  wan t s  to go b a c k - -  
t h e r e  i s  r e a l l y  no point  in go ing  b a c k  to the  S p a n i s h - A m e r i c a n  W a r - -  
e n e r g y  did not  p l ay  the  p a r t  in o u r  c o u n t r y  tha t  i t  d o e s  today .  And 
e v e n  W o r l d  W a r  I i s  not  v e r y  he lpfu l .  W o r l d  W a r  I, I th ink ,  gave  j u s t  
e n o u g h  i n d i c a t i o n  to s h o w  tha t  in the nex t  w a r ,  i f  t h e r e  w a s  go ing  to be  
o n e - - y o u  r e c a l l ,  tha t  Was the  w a r  tha t  was  fought  to end  w a r s - - p o w e r  
would  have  to be  s e r i o u s l y  c o n s i d e r e d .  And, of c o u r s e ,  i t  was ;  and  it  
w a s  a c r i t i c a l  c o m p o n e n t .  It was  a c r i t i c a l  c o m p o n e n t  in  d e f e n s e ,  
c e r t a i n l y  an  i m p o r t a n t  c o m p o n e n t ;  but it  was  not  in  s h o r t  s u p p l y  at a n y  
t i m e  d u r i n g  the  w a r .  I n s o f a r  as  I know, not  a s i n g l e  i t e m  of the  w a r  
e f fo r t  was  r e t a r d e d  o r  f a i l e d  to be  c a r r i e d  t h r o u g h a s  i t  w a s  c o n t e m -  
p l a t e d  by  the  m i l i t a r y  and  the  c i v i l i a n  p l a n n e r s  due  to l a c k  of  p o w e r  in  
W o r l d  W a r  II. 

I would  l i ke  to show you  a n u m b e r  of f u n d a m e n t a l  da ta ,  to g ive  y o u  
s o m e  i n s i g h t  as  to why tha t  was  so .  If you  wi l l  e x a m i n e  c h a r t  8, page  
15, you  wi l l  f ind  tha t  t h e r e  we have  s h o w n  the  p o w e r  p r o d u c t i o n  and  the  
g r o w t h  of e n e r g y  p e r  c a p i t a  in the  Un i t ed  S t a t e s  in the  3 5 - y e a r  p e r i o d  
1920-1955.  F i r s t  you  wi l l  no te  tha t  we had  a l i t t l e  l e s s  t han  a quad -  
r u p l i n g  in  the  k i lowa t t  h o u r s  u sed  in the  two d e c a d e s  1920-1940.  But 
on the  o t h e r  hand ,  n o t i c i n g  what  has  h a p p e n e d  s i n c e  1941, you  wi l l  
s e e  tha t  we a r e  d e f i n i t e l y  h e a d e d  fo r  a q u a d r u p l i n g  in  c o n s i d e r a b l y  l e s s  
t han  20 y e a r s .  So the  r a t e  of g r o w t h  b e t w e e n  1941 and  1961 wi l l  be  
m o r e  r a p i d  than  the r a t e  of g r o w t h  b e t w e e n  1920 and  1940. 

I a l s o  want  you  to o b s e r v e  tha t  not  on ly  have  we i n c r e a s e d  the  e n e r g y  
a v a i l a b l e  to the A m e r i c a n  e c o n o m y ,  but  we have  had  a fas t  r i s e  in the  
p e r  c a p i t a  a v a i l a b i l £ t y - - f r o m  a f i g u r e  of l e s s  t han  2, 000 kwh in 1945 to a 
f i g u r e  of c l o s e  to 4, 000 in 1955; and tha t  c u r v e  is  r i s i n g  v e r y  r a p i d l y ,  
in  sp i t e  of the  r i s e  in popu la t ion ,  w h i c h  i s  a l s o  r i s i n g  at  a v e r y  f a s t  r a t e .  

I wou ld  l i ke  to show you  the s a m e  da ta  in  the  f o r m  of c a p a c i t y ,  in  
the  next  c h a r t ,  {char t  9, page  16). As you  know in  t i m e s  o f  c r i s i s ,  in  
t i m e s  of w a r ,  w h e r e  you  h a v e  an o p p o r t u n i t y  to p lan ,  you  can  t ake  a g iven  

14 



CHAET 8 
0 1 9 4  5 

POWER PRODUCTION AND GROWTH IN POPULATION 
IN THE 

UNITED STATES 
1920 - 1955 

POPULATION KWH PRODUCED KWH/CAPITA 
YEAR (O00's) (O00,O00's) 

1920 
1925 
1930 
1935 
19~0 

19ql 
19~2 
19q3 
19;q 
19q5 

19q6 
19;7 
19q8 
19~9 
1950 

1951 
1952 
1953 
195q 
1955:! 

106,q66 
115,832 
123,188 
127,362 
132,122 

133,q02 
13q,860 
136,739 
138,397 
139,928 

Iq l ,389  
I ;q ,126 
Iq6,631 
Iq9,188 
151,683 

15~,360 
157,028 
159,6~3 
162,;09 
165,2;8 

56,559 
8;,666 

11;,637 
118,935 
179,937 

208,307 
233,179 
267,5;0 
279,525 
271,255 

2"69,809 
307,q00 
336,808 
3q5,066 
388,67; 

q32,319 
;62,589 
513,518 
5 ~ , 6 q 5  

62~ ,901  * 

531 
73 I 
931 
93~ 

1,361 

1,561 
1,729 
1,957 
2,020 
1,939 

1,907 
2,133 
2,297 
2,313 
2,562 

2,801 
2,9;6 
3,217 
3 ,35;  
3,782 

* P r e l l u i n a r y  

Source - EEl, Bureau of  the Census. 
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CHART 9 

ELECTRIC 
AND 

UTILITIES'  GENERATING CAPACITY, PEAK LOADS 
INDICATED RESERVES IN THE UNITED STATES 

1920 - 1955 

YEAR 

1920 
1925 
1930 
1935 

NON-COINCIDENT 
PEAK LOADS 

N¥ 

8,600 
Iq, I50 
19,700 
21,000 

1939 28 
19~0 30,  
19;I 

19q2 
19q3 
19;~ ;0 ,  
19;5 39, 
19;6 ; 5 ,  
19;7 ;9 ,  
19;8 53, 

19;9 56,  
1950 6~,  
19~1 70, 
1952 75, 
1953 81, 
195~ 88, 
19551 I01, 

700 
800 

3~,650 

35,850 
~0,100 

650 
550 
000 
550 
750 

500 
300 
;50 
~50 
200 
700 
650 

INSTALLED 
CAPACITY - 

TOTAL ELECTRIC 
UTILITY INDUSTRY 

HV 

12,700 
21 ,~70 
32,1~00 
3~,~50 
38,863 
39,927 
q2,Lr05 

q'5,053 
q'7,951 
~ 9 , 1 8 9  
50,111 
50,317 
52,322 
56,560 

63, I00 
68,919 
75,775 
82,226 
91,502 

102,592 
I iq ,371  

INDICATED 
RESERVES 

HV 

; , 100  
7,320 

12,700 
13, ;50 
10,163 
9 ,12~ 
7,755 

9,203 
7,851 
8,539 

10,561 
5,317 
2,772 
2,810 

6,600 
~,376 
5,325 
6,776 

10,302 
13,892 
12,721 

INDICATED 
RESERVES - ~ OF 
NON-COINCIDENT 

PEAK DEMAND 

47.7 
51,7 
$ ~ . ;  

6~.0 
38 
30 
22 

26 
20 
21 
27 
11.8 
5.6 
5.2 

11.7 
8 .8  
7.6 
9.0 

12.7 
15.7 
12.5 

1Prel l a i n a r y  
Source- EEl 

March 1966 
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a m o u n t  of c a p a c i t y  and m a t e r i a l l y  i n c r e a s e  e n e r g y  p r o d u c t i o n  m e r e l y  
by s c h e d u l i n g  s o m e t h i n g  c l o s e  to 100 p e r c e n t  u t i l i z a t i o n  of i t .  But 
f i r s t  I would  l i ke  to point  out that  if  you  e x a m i n e  the  t h i r d  c o l u m n ,  tha t  
i s ,  t he  i n s t a l l e d  c a p a c i t y  in the  u t i l i t y  i n d u s t r y ,  you  wi l l  f ind,  fo r  e x a m -  
p le ,  tha t  in the  d e c a d e  b e t w e e n  1945 and 1955, in s p i t e  of the  post .war  
h e s i t a t i o n - - y o u  can  s e e  the  s m a l l  f i g u r e  you  had in 1946 and the  r e a l l y  
m o d e r a t e  i n c r e a s e  tha t  you  had  in 1 9 4 7 - - i n  sp i t e  of tha t ,  we had  an 
i n c r e a s e  of m o r e  than  130 p e r c e n t  in the  c a p a c i t y  of the  p o w e r  p r o -  
d u c t i o n  f a c i l i t i e s  in the  Un i t ed  S t a t e s .  

You wi l l  a l so  s e e ,  i f  you  look  at  the  s e c o n d  c o l u m n ,  tha t  t h e  p e a k  
c a p a c i t y ,  the  n o n c o i n c i d e n t  p e a k  l oads ,  a c t u a l l y  i n c r e a s e d  by  o v e r  
150 p e r c e n t ;  t h e s e  went  up in the s a m e  p e r i o d  f r o m  a p e a k  of 39, 550 ,000  
k i l o w a t t s  in 1945 to o v e r  101,000,  000 k i lowa t t s  in 1955. 

If you  want  to s e e  what  i s  a h e a d  fo r  the  i m m e d i a t e  f u t u r e ,  I t h ink  
you  wil l  f ind i t  w o r t h w h i l e  to t ake  a l ook  at c h a r t  10, page  18. H e r e  
you  wil l  f ind the  s a m e  da t a  p r o j e c t e d  b e y o n d  1955. I want  to po in t  out ,  
h o w e v e r ,  tha t  we have  i n t r o d u c e d  a n e w  f i g u r e  h e r e .  Th i s  i s  the  
f i g u r e  of c a p a b i l i t y .  The  da t a  in the  p r e v i o u s  c h a r t  a r e  n a m e  p l a t e  
da ta  of c a p a c i t y .  A c t u a l l y  it is  the  c a p a b i l i t y  f i g u r e s  tha t  count .  
G e n e r a l l y  in  a m o d e r n  s y s t e m  the  c a p a b i l i t y  is g r e a t e r  t han  the  n a m e  
p l a t e  da t a  of c a p a c i t y .  In s o m e  c a s e s  the  c a p a b i l i t y  cou ld  be l e s s .  
It i s  i m p o r t a n t ,  h o w e v e r ,  tha t  you  t ake  the  m o r e  f u n d a m e n t a l  of the 
two s e t s  of da ta ,  and tha t  is  c a p a b i l i t y .  

I want  to point  out  to you  f i r s t  tha t  the  p r o j e c t i o n  of  165 m i l l i o n  
k i l o w a t t s  of  to ta l  c a p a b i l i t y  in the  Uni t ed  S ta tes  for  1960 r e p r e s e n t s  
a v a l u e  of m o r e  than  fou r  t i m e s  the  to t a l  c a p a b i l i t y  tha t  was  a v a i l -  
ab l e  to the  c o u n t r y  in 1939, when  o u r  Wor ld  War  II d e f e n s e  p r o g r a m  
was  s t a r t e d .  

T h e n  I want  to poin t  out  to you in the s e c o n d  c o l u m n  f r o m  the  
r i g h t  the  m a r g i n  e x p e c t e d  b e t w e e n  the  c a p a b i l i t y  and p e a k  fo r  1960. 
A l though  it i s  on ly  a 21 p e r c e n t  m a r g i n ,  as  a g a i n s t  a 35 p e r c e n t  
m a r g i n  tha t  we had  go ing  into  ou r  d e f e n s e  p r o g r a m  in 1939, it  is  
m o r e  than  7 5 p e r c e n t  of  the  to t a l  c a p a c i t y  o r  c a p a b i l i t y  that  was  
a v a i l a b l e  to the  c o u n t r y  in 1939. And tha t  i n d i c a t e s  a g a i n  th i s  r a t e  
of g r o w t h  and  th i s  r a t e  of i n c r e a s e  in the  e n e r g y  p r o d u c i n g  f a c i l i t i e s  
of  the  Un i t ed  S t a t e s .  

This 29 million kilowatts of capability shown in chart 10 is, I 
believe, very important. In the last war, the war load as such was 
about 11 million kilowatts. So this margin represents a capability of 
almost three times that demand. 
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LOAD AND CAPABILITY SITUATION 

ELECTRIC POWER SYSTENS OF THE UNITED STATES 

YEAR 

1939 

1953 

195~ 

1955 

1956 

1957 

i958 

1959 

1960 

Source ,. EEl 

CAPABILITY 
MN 

38,850 

95,500 

107,500 

119,650 

123,800 

131,900 

I ; I , ~ 0 0  

153,000 

165,000 

PEAK 
LOAD 
NN 

28,700 

81,200 

88,700 

101,650 

103,700 

I I1 ,000 

118,000 

127,000 

136,000 

GROSS 
MARGIN 

MN 

10,150 

I ; ,300  

18,800 

16,200 

20,100 

20,900 

23,~00 

26,000 

29,000 

GROSS 
NARGIN 

35 .q 

17.6 

21.2 

17.9 

19.q 

18.8 

19.8 

20.5 

21.3 
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N o w ,  t h a t  d o e s n ' t  m e a n  t h a t  i n  t h e  n e x t  e m e r g e n c y  we c a n  s t a n d  
s t i l l ,  and, prov i ded  we  have  that k i n d  of  r e s e r v e ,  we  w i l l  b e  a b l e  t o  
t a k e  c a r e  o f  o u r s e l v e s .  T h e r e  a r e  a g r e a t  m a n y  r e a s o n s  f o r  t h a t .  
F i r s t ,  s o m e  o f  t h a t  c a p a c i t y  i s  g o i n g  to  b e  o u t  o f  c o m m i s s i o n .  We 
s i m p l y  c a n n o t  k e e p  c a p a c i t y  d i s t r i b u t e d  o v e r  t h e  l e n g t h  a n d  b r e a d t h  
o f  t h i s  g r e a t  c o u n t r y  a n d  h a v e  a l l  o f  i t  i n  100 p e r c e n t  c o n d i t i o n  a l l  
t h e  t i m e .  S o m e  o f  i t  i s  g o i n g  to  b e  u n a v a i l a b l e  in  p l a c e s  w h e r e  y o u  
w a n t  i t .  A t  t i m e s  s o m e  of  i t  i s  g o i n g  to  b e  b o t t l e d  up .  I t  m a y  b e  
b o t t l e d  u p  b y  t r a n s m i s s i o n ,  o r  i t  m a y  b e  b o t t l e d  up b y  i n a b i l i t y  t o  
u s e  l o c a l  c a p a c i t y  t h a t  i s  a v a i l a b l e .  

I n  W o r l d  W a r  II  t h e r e  w a s  c a p a c i t y  a v a i l a b l e  i n  N e w  Y o r k  t h a t  
• w a s n ' t  g o o d  f o r  v e r y  m u c h ,  b e c a u s e  t h e  w a r  i n d u s t r y  w a s n ' t  l o c a t e d  

in  N e w  Y o r k .  S o m e  o f  y o u  m a y  r e c a l l  t h a t  t h i s  l e d  to  a n  a l u m i n u m  
r e d u c t i o n  o p e r a t i o n  b e i n g  b u i l t ,  a n d  b e i n g  e n t i r e l y  d i s m a n t l e d  a l m o s t  
i m m e d i a t e l y  a f t e r  V - J  d a y ,  a t  M a s p e t h ,  L o n g  I s l a n d .  I t  w a s  p u t  
t h e r e  b e c a u s e  o u r  w a r  i n d u s t r y  n e e d e d  a n  i n c r e a s e  i n  t h e  p r o d u c t i o n  
o f  a l u m i n u m .  B u t  y o u  c a n ' t  p r o d u c e  a l u m i n u m  w i t h o u t  a g r e a t  d e a l  
o f  p o w e r ,  a n d  t h e r e  w a s  a g r e a t  d e a l  o f  p o w e r  i n  N e w  Y o r k  t h a t  we  
c o u l d n ' t  f i n d  a n y  o t h e r  u s e  f o r .  

Now,  t h e  p r o b l e m s  o f  t h e  n e x t  w a r  m a y  a l s o  b e  o n  a t o t a l l y  d i f f e r e n t  
s c a l e .  T h e y  m a y  c o m e  o n  r a t h e r  m o r e  q u i c k l y  t h a n  t h o s e  we  h a d  to  
c o n t e n d  w i t h  b e f o r e .  T h e n ,  o f  c o u r s e ,  w e  m a y  l o s e  a c o n s i d e r a b l e  
p e r c e n t a g e  o f  o u r  r e s e r v e s  in  t h e  f i r s t  a t t a c k .  

I w a n t  n o w  to  t a k e  a f e w  m i n u t e s  to  d i s c u s s  p o w e r  in  t h e  n e x t  
d e f e n s e  m o b i l i z a t i o n  c r i s i s ,  a s s u m i n g  t h a t  we  a r e  t a l k i n g  a b o u t  s o m e -  
t h i n g  t h a t  m a y  h a p p e n  in  t h e  n e x t  25 y e a r s .  A g a i n  I d o n ' t  w a n t  to  m a k e  
a n y  p r o j e c t i o n s  t h a t  go  b e y o n d  t h a t .  

I t  s e e m s  to m e  t h a t  t h e  i m p o r t a n t  t h i n g  i s  t h a t  b o t h  t h e  p e a c e t i m e  
a n d  t h e  d e f e n s e  p o r t i o n s  o f  t h e  e c o n o m y - - i f  we  a r e  to  b e  p r e p a r e d  to  
m e e t  a c r i s i s  l i k e  t h a t - - s h o u l d  b e  a b l e  t o  e x p a n d  to  t h e i r  m a x i m u m  
p o t e n t i a l i t i e s .  I a m  n o t  g o i n g  to  go i n t o  a l o n g  d i s c u s s i o n  o f  t h e  i m p o r -  
t a n c e  o f  o u r  p e a c e t i m e  e c o n o m i c  g r o w t h  a s  a d e f e n s e  m e a s u r e - - b u t ,  
i f  y o u  l o o k  a t  t h e  p r o b l e m  f r o m  b o t h  t h e  p e a c e t i m e  a n d  d e f e n s e  a n g l e s ,  I 
b e l i e v e  t h a t  p o w e r  w i l l  b e  a b l e  t o  c o n t r i b u t e  i t s  f u l l  s h a r e  a n d  m a k e  s u c h  
e x p a n s i o n  p o s s i b l e  to  t h e  f u l l e s t  e x t e n t  t h a t  t h e  c o u n t r y  c a n  u s e .  

N o w ,  t h e  r e a s o n s  f o r  t h a t  h a v e  a l r e a d y  b e e n  p a r t i a l l y  i n d i c a t e d ,  
b u t  I w o u l d  l i k e  to  d e v e l o p  t h e m  j u s t  a l i t t l e  b i t  m o r e  f u l l y  i n  t h e  n e x t  
f e w  m i n u t e s .  
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The f i r s t  i s  the s a t i s f a c t o r y  s t a t u s  of p o w e r  d e v e l o p m e n t - - w h a t  

is  going  on in b u i l d i n g  new p o w e r  f a c i l i t i e s  in the  c o u n t r y ,  as  I have  
j u s t  s h o w n  you.  The  s e c o n d  is  the  s t a t u s  of o u r  t e c h n o l o g y - - i n  e n -  
g i n e e r i n g ,  in  m a n u f a c t u r i n g ,  and s p e c i f i c a l l y  in  s u c h  v e r y  i m p o r t a n t  
i t e m s  as  t u r b i n e s ,  both  h y d r o  and  s t e a m ,  p a r t i c u l a r l y  s t e a m  t u r b i n e s ;  
b o i l e r s ;  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  f a c i l i t i e s ;  and .the u t i l i z a t i o n  
f a c i l i t i e s .  The  t h i r d  is  the  s t a n d i n g  of the  u t i l i t i e s  of the  c o u n t r y  and 
the  c o n f i d e n c e  tha t  the  u t i l i t i e s  of the  c o u n t r y  c o m m a n d  a m o n g  the  
p e o p l e  of the  Un i t ed  S t a t e s .  

S t i l l  a n o t h e r  i t e m  is  the  p r o g r a m  fo r  q u a d r u p l i n g  of  the p o w e r  
f a c i l i t i e s  of the  c o u n t r y  o v e r  the  next  two d e c a d e s .  Th i s  i s  n o w  b e i n g  
v i s u a l i z e d  by a l a r g e  s e g m e n t  of t h e  u t i l i t y  i n d u s t r y ,  and i s  b e i n g  
r e f l e c t e d  in the  1960 p r o g r a m  of the u t i l i t i e s .  

F i n a l l y ,  we a r e  c o m i n g  into  an e r a  of what  I c a l l  m a s s  p r o d u c t i o n  
of e n e r g y  in  the  Un i t ed  S t a t e s .  We have  g iven  c l e a r  e v i d e n c e  tha t  we 
know what  tha t  m e a n s  and  what  we a r e  ab le  to do in  the  f i e ld ;  and  the  
a m o u n t  of  e l e c t r i c  e n e r g y  tha t  can  be  m a d e  a v a i l a b l e  to the  n e e d s  of 
the  c o u n t r y  is  s i m p l y  f a n t a s t i c .  

Th i s  i s  a s u b j e c t  tha t  cou ld  be  d i s c u s s e d  at  g r e a t  l eng th .  I wi l l  
j u s t  t ake  a m i n u t e  o r  two to d i s c u s s  the c a s e  of OVEC.  T h e  i n i t i a l s  
s t a n d  fo r  the  Ohio V a l l e y  E l e c t r i c  C o r p o r a t i o n .  It i s  a c o m p a n y  tha t  
was  n o n e x i s t e n t  b e f o r e  O c t o b e r  of 1952. It was  o r g a n i z e d  in O c t o b e r  
of 1952, fo l lowing  a d e c i s i o n  by the  A t o m i c  E n e r g y  C o m m i s s i o n  tha t  in  
the  t h e n - p e n d i n g  g r e a t  e x p a n s i o n  of  the  d i f fus ion  f a c i l i t i e s  of the  C o m -  
m i s s i o n ,  one  of the l a r g e  p l an t s  was  go ing  to be  l o c a t e d  in the  Ohio 
V a l l e y ,  and tha t  a l a r g e  b l o c k  of p o w e r  r e p r e s e n t i n g  s o m e t h i n g  on the  
o r d e r  of 15 to 18 b i l l i o n  k i lowa t t  h o u r s  a y e a r ,  would  be n e e d e d ,  and  
would  be  n e e d e d  v e r y  q u i c k l y .  

T h e s e  i d e a s  w e r e  c o m m u n i c a t e d  to a g r o u p  of u t i l i t i e s ,  a m o n g  
whom m y  c o m p a n y  was  one ,  e a r l y  in 1952; t h r e e  m o n t h s  l a t e r  a 
r a t h e r  fu l l  p lan  was  d e v e l o p e d  and s u b m i t t e d  to the C o m m i s s i o n  fo r  
t ak ing  c a r e  of t h i s  huge  e n e r g y  r e q u i r e m e n t .  The  C o m m i s s i o n  a c -  
c e p t e d  tha t  p r o p o s a l  as  the b a s i s  of n e g o t i a t i o n .  F o l l o w i n g  long  
n e g o t i a t i o n s ,  a c o n t r a c t  was  e x e c u t e d  in O c t o b e r  1952. By D e c e m b e r  
we b r o k e  g r o u n d  fo r  two l a r g e  p l an t s ,  at tha t  t i m e  s c h e d u l e d  to be  
the  two l a r g e s t  p l a n t s  in the  Uni t ed  S t a t e s .  T h e y  a r e  not  tha t  today ,  
but  t h e y  a r e  s t i l l  t he  two l a r g e s t  p l an t s  tha t  have  e v e r  b e e n  bu i l t  by  
p r i v a t e  e n t e r p r i s e .  
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T h o s e  p lan t s  today a r e  in c o m p l e t e  c o m m e r c i a l  o p e r a t i o n ,  r ough ly  
t h r e e  y e a r s  a f t e r  the f i r s t  g round  was b r o k e n ,  and a r e  p r o d u c i n g  e n e r g y  
at a r a t e ,  and d e l i v e r i n g  it to the  A t o m i c  E n e r g y  C o m m i s s i o n  at a r a t e ,  
s o m e  25 p e r c e n t  g r e a t e r  than  a l l  the  e n e r g y  r e q u i r e m e n t s  of the  Ci ty  
of  New York ,  the g r e a t e s t  c i ty  in the  c i v i l i z e d  wor ld .  

That  shows  what  has  b e e n  done  on th is  s c a l e  of m a s s  e n e r g y  
g e n e r a t i o n  that  th i s  r e a l l y  r e p r e s e n t s .  I have  s o m e  c h a r t s  i l l u s t r a t -  
ing  s o m e  f e a t u r e s  of  that  p r o j e c t  which  I want  to show.  

Cha r t  11, page  22, is  a d i a g r a m  of the s c h e m e  of p o w e r  supply .  
I want  to point  out to you t h e r e  that  in the  upper  r i g h t - h a n d  c o r n e r  you 
s e e  the  load  of the  d i f fus ion  plant ,  m a r k e d  "X-533"  and "X-530 .  " 
That  is  the  n e w e s t ,  and, I b e l i e v e ,  the  l a r g e s t ,  d i f fus ion  p lan t  in  the  
c o u n t r y  today.  

No t i ce  on the  e x t r e m e  lef t  the  Cl i f ty  C r e e k  plant ,  a plant  of s ix  
uni ts ,  e ach  one  r a t e d  at 215 m e g a w a t t s ,  g e n e r a t i n g  a to ta l  of 1 ,290 
m e g a w a t t s  and d e l i v e r i n g  i t s  output  to two s i n g l e  p o w e r l i n e s ,  jus t  
two l i n e s  with jus t  four  s e t s  of c o n d u c t o r s  o r  c i r c u i t s ,  and going  to 
the  d i f fus ion  plant ,  and end ing  up with four  c i r c u i t s  t h e r e  by way of 
the  D e a r b o r n  and P i e r c e  S ta t ions .  

Then  on the  e x t r e m e  r i gh t  of the  f i g u r e  is  the Kyger  C r e e k  plant ,  
of f ive  uni ts ,  wi th  the  s a m e  ra t ing ,  wi th  a to ta l  of 1 , 0 7 5 , 0 0 0  k i lowa t t s ,  
and  d e l i v e r i n g  i t s  p o w e r  t h rough  four  c i r c u i t s ,  aga in  t h r o u g h  two 
p o w e r  l i n e s  to the  A t o m i c  E n e r g y  plant .  

Going to the  next  one ( cha r t  12, page  23) you wil l  s e e  one  of the  
l i t e r a l l y  h u n d r e d s  of s t ud i e s  that  w e r e  c a r r i e d  out p r i o r  to the  c o m -  
m i t m e n t  of the plan and the  d e c i s i o n  to p r o c e e d  on the  b a s i s  tha t  I 
have  i n d i c a t e d .  

The  m o s t  i n t e r e s t i n g  i t e m  t h e r e  to c o n s i d e r ,  for  e x a m p l e ,  i f  you 
want  to l ook  at ju s t  one  thing,  i s  t he  power  f low in the four  c i r c u i t s  
go ing  f r o m  the P i e r c e  s t a t i on  to the  P o r t s m o u t h  Di f fus ion  P l a n t .  
You wi l l  no t i c e  that  t h e r e  a r e  two p o w e r l i n e s ,  four  c i r c u i t s ,  wi th  the  
t o t a l  load  of 990, 000 k i lowa t t s .  Ac tua l ly  we have  at t i m e s  d e l i v e r e d  
o v e r  a m i l l i o n  k i lowa t t s  o v e r  t h e s e  l i n e s .  But the s y s t e m  is  so  se t  up 
tha t  e i t h e r  one of t h e s e  two p o w e r l i n e s  could  go out of s e r v i c e  and  the  
load  s t i l l  r e m a i n  u n i n t e r r u p t e d .  So tha t  what you have  to have  u n d e r  
t h o s e  c o n d i t i o n s  is  a s i ng l e  p o w e r l i n e  c a r r y i n g  and d e l i v e r i n g  a m i l -  
l i on  k i l owa t t s .  That  is  what  I ca l l  m a s s  t r a n s m i s s i o n  of m a s s - g e n e r -  
a t ed  e n e r g y .  
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I want  to show you  th i s  next  c h a r t  ( c h a r t  13, page  25) fo r  j u s t  
one  p u r p o s e .  Tha t  i s  an  a r c h i t e c t ' s  r e n d e r i n g  of what  we had  p r o -  
j e c t e d  on p a p e r .  The  da t e  in the l o w e r  r i g h t - h a n d  c o r n e r  i s  M a r c h  
1956;  but  th i s  i s  when  the  t i t l e  was  put in.  T h e  r e n d e r i n g  was  m a d e  
s o m e t i m e  in M a r c h  1953. 

If you  wil l  t ake  a look  at th is  next  p i c t u r e  ( c h a r t  14, page  26) - -  
t h i s  is a p h o t o g r a p h  t a k e n  ju s t  about  a m o n t h  ago,  s h o w i n g  the  C l i f ty  
C r e e k  p lan t ,  l o c a t e d  ju s t  o u t s i d e  of M a d i s o n ,  I nd i ana ,  w i th  a l l  s ix  
un i t s  in s e r v i c e - - I  t h ink  you  wi l l  f ind  tha t  the  c o n c e p t i o n  and  the  
e x e c u t i o n  a r e  in v e r y  c l o s e  c o n f o r m i t y .  

In one  y e a r ,  tha t  i s ,  in the  y e a r  F e b r u a r y  1955, to F e b r u a r y  
1 9 5 6 - - a  1 2 - m o n t h  p e r i o d - - t h e r e  w e r e  b r o u g h t  in to  c o m m e r c i a l  o p e r -  
a t ion  bo th  p l an t s ,  K y g e r  C r e e k  and the  C l i f ty  C r e e k  p lan t ,  wi th  a 
c o m b i n e d  c a p a b i l i t y  of  2, 365, 000 k i l o w a t t s ,  c a p a b l e  of p r o d u c i n g ,  
and  p r o d u c i n g  today,  at the r a t e  of o v e r  18 b i l l i o n  k i lowa t t  h o u r s  a 
y e a r .  And tha t  i s  a b l o c k  of c a p a c i t y  tha t  has  n e v e r  b e e n  b r o u g h t  
t o g e t h e r  as  a s i n g l e  p r o j e c t  in the  h i s t o r y  of e l e c t r i c  p o w e r  in th i s  
c o u n t r y  o r  any  o t h e r  c o u n t r y .  

Now, wi th  tha t  k ind  of a b a c k g r o u n d ,  I wan t  to po in t  t h i s  out:  
If  we shou ld  be  b o m b e d ,  if  we shou ld  be a t t a c k e d  a t o m i c a l l y ,  p r o v i d e d  
we c a n  m a i n t a i n  o u r  r e s e r v e s ,  p r o v i d e d  tha t  we  m a i n t a i n  o u r  s p a r e  
p a r t s ,  and  c o n t i n u e  d e v e l o p i n g  o u r  s y s t e m s - - o n  tha t  b a s i s ,  I don ' t  
t h ink  t h e r e  is  go ing  to be  any  s e r i o u s  p r o b l e m  f r o m  the  p o w e r  s t a n d -  
po in t  in any  k ind of a t t a c k  tha t  we m a y  be  s u b j e c t e d  to.  

Not on ly  i s  t ha t  so b e c a u s e  of the  r e a s o n i n g  that  I have  d e v e l o p e d ,  
but  we have  had  s o m e  c o n s i d e r a b l e  c o n f i r m a t i o n  of tha t  in  a s e r i e s  of 
t e s t s  c o n d u c t e d  in a s t a g e d  a t o m i c  b l a s t  in N e v a d a  l a s t  y e a r .  T h e  
r e p o r t  on t h e s e  N e v a d a  t e s t s ,  e n t i t l e d  "E f f ec t  of an  A t o m i c  B l a s t  on 
E l e c t r i c  P o w e r  F a c i l i t i e s ,  " wi l l  be  d i s t r i b u t e d  to a l l  of you  p r e s e n t .  

I t h ink  you  f ind t h e r e  tha t  the  e f fec t  on p o w e r  f a c i l i t i e s  is  f u n d a -  
m e n t a l l y  c o n s i d e r a b l y  l e s s  than  the  e f fec t  on the  u t i l i z a t i o n  f a c i l i t i e s .  
And out  of tha t  has  c o m e  the  c o n c u l s i o n  that ,  no m a t t e r  what  m a y  
h a p p e n  to  t he  p o w e r  f a c i l i t i e s ,  the  u t i l i z a t i o n  f a c i l i t i e s  in  the  a r e a  
wi l l  be  m u c h  m o r e  a d v e r s e l y  a f f e c t e d .  And we know tha t  the  k ind  of 
p r o g r a m  I have  b e e n  d i s c u s s i n g  wi l l  m a k e  it p o s s i b l e  to b r i n g  in 
p o w e r  at  a m u c h  f a s t e r  r a t e  t han  it  wi l l  be  p o s s i b l e  to d e v e l o p  the  
a d d i t i o n a l  use :  
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CLIFTY CREEK STATION VIEWED FROM OHIO RIVER, SHOWING ALL SIX UNITS IN SERVICE 
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I k n o w  y o u  a r e  i n t e r e s t e d  in  a t o m i c  p o w e r .  A t o m i c  p o w e r  i s  h e r e ,  
a n d  i s  p a r t i c u l a r l y  h e r e  i n  d e f e n s e .  In  t h e  N a v y  i t  i s  a f u l l - g o i n g  c o n -  
c e r n .  In  t h e  A i r  F o r c e ,  a s  I a m  s u r e  p r o b a b l y  a l l  o f  y o u  k n o w ,  t h e r e  
a r e  a n u m b e r  o f  m a j o r  p r o j e c t s  u n d e r  d e v e l o p m e n t ,  a n d  t h e  i n d i c a t i o n s  
g i v e  e v e r y  e n c o u r a g e m e n t  f o r  t h e  b e l i e f  t h a t  a i r  p r o j e c t s  w i l l  b e  f e a s i -  
b l e .  T h e  A r m y  h a s  a m o b i l e  n u c l e a r  p o w e r p l a n t  u n d e r  c o n s t r u c t i o n .  
A n d ,  o f  c o u r s e ,  t h e  A r m e d  F o r c e s  s t a n d  to  b e n e f i t  f r o m  t h e  w o r k  t h a t  
i s  d o n e  in  c i v i l i a n  p o w e r  i n s t a l l a t i o n s .  

Now,  w h e n  y o u  c o m e  to  c o m p e t i t i v e  a t o m i c  p o w e r ,  t h e r e  i s  n o  
q u e s t i o n  t h a t  c o m p e t i t i v e  a t o m i c  p o w e r  i s  n o t  h e r e  y e t .  We a r e  g o i n g  
a b o u t ,  I b e l i e v e ,  t h e  b u s i n e s s  o f  l e a r n i n g  h o w  to  b r i n g  a b o u t  c o m p e t -  
i t i v e  a t o m i c  p o w e r .  In  t h i s  v e n t u r e - - a n d  i t  i s  a v e r y  t h r i l l i n g  v e n t u r e ,  
I t h i n k - - t h e r e  i s  no  q u e s t i o n  in  m y  m i n d  t h a t  we  a r e  a h e a d  of  t h e  w o r l d ,  
t h a t  we  a r e  l e a d i n g  t h e  w o r l d .  A n d  w h e n e v e r  y o u  r e a d  a n y t h i n g  to  t h e  
c o n t r a r y  a s  o f  t o d a y ,  i n  m y  j u d g m e n t  y o u  a r e  r e a d i n g  s o m e t h i n g  t h a t  
i s  f a l l a c i o u s  o r  i s  b a s e d  o n  p o o r  f a c t s .  

L a s t  A u g u s t ,  a s  y o u  k n o w ,  t h e r e  w a s  a g r e a t  i n t e r n a t i o n a l  c o n -  
f e r e n c e  o n  t h e  s u b j e c t  o f  a t o m i c  p o w e r  a t  G e n e v a .  I w a s  a d e l e g a t e  
t o  t h a t  c o n f e r e n c e .  F o l l o w i n g  m y  r e t u r n  f r o m  G e n e v a ,  I m a d e  t h r e e  
b r i e f  s p e e c h e s  on  v a r i o u s  p h a s e s  o f  t h e  s u b j e c t .  A r e p r i n t  o f  t h o s e ,  
w i t h  t h e  h e a d i n g  " E n e r g y - - C o n v e n t i o n a l  a n d  A t o m i c ,  " w i l l  b e  d i s t r i b -  
u t e d  to  e a c h  of  y o u .  I h o p e  y o u  wi l l  t a k e  t h e  t i m e  to  r e a d  t h e m - - t h e y  
a r e  a l l  v e r y  b r i e f .  

T h e  n e x t  20 y e a r s  m a y  v e r y  w e l l  s e t t l e  t h e  s t a t e  o f  c i v i l i z a t i o n  
o f  t h e  w o r l d  f o r  t h e  n e x t  t w o  c e n t u r i e s .  A n d  d e f e n s e ,  w h e t h e r  i t  i s  
d e f e n s e  o f  o u r  c i v i l i a n  e c o n o m y  o r  n a t i o n a l  d e f e n s e ,  w i l l  b e  a d e f e n s e  
b a s e d  u p o n  t h e  f a c i l i t i e s  t h a t  we  c a n  p r o d u c e .  T h e  w e a p o n s  t h e m -  
s e l v e s  t h a t  we  c a n  p r o d u c e  w i l l  h a v e  to  b e  p r o d u c e d  b y  f a c i l i t i e s ,  a n d  
t h e s e  f a c i l i t i e s  w i l l  h a v e  to  b e  d r i v e n  b y  e l e c t r i c  p o w e r .  A n d  t h e  
b a s i c  e l e c t r i c  p o w e r  o f  t h e  n e x t  20 y e a r s  w i l l  n o t  b e  a t o m i c  p o w e r ,  

A t o m i c  p o w e r  i s  g o i n g  to  m a k e  g r e a t  s t r i d e s  f o r w a r d ,  b u t  i t  i s  n o t  
g o i n g  to  b e  t h e  s i g n i f i c a n t  i t e m  in  o u r  c i v i l i a n  m o b i l i z a t i o n  a s  a n  i n -  
d i s p e n s a b l e  m e d i u m  in  o u r  a b i l i t y  to  p r o d u c e  i n  t h e  n e x t  20 y e a r s  
t h a t  i t  m a y  c o m e  to  b e  20 y e a r s  a f t e r  t h a t .  So i t  i s  v e r y  i m p o r t a n t  
t h a t  we  do  n o t  do  a n y t h i n g  t h a t  c o u l d  p o s s i b l y  i n t e r f e r e  w i t h  t h e  c a r r y i n g  
t h r o u g h  o f  o u r  p r e s e n t  e x t e n s i v e  p r o g r a m  f o r  e x p a n d i n g  o u r  c o n v e n -  
t i o n a l  p o w e r  f a c i l i t i e s ,  
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I w a n t  to  t a k e  a n o t h e r  f e w  m i n u t e s  t o  s a y  s o m e t h i n g  a b o u t  o u r  
p r e s e n t  a n d  c o m i n g  p o w e r  t e c h n o l o g y .  I h a v e  a l r e a d y  c o m m e n t e d  
o n  t h e  f a c t  t h a t  we  a r e  c o m i n g  to  a n  e r a  o f  m a s s  g e n e r a t i o n  o f  e l e c -  
t r i c  p o w e r .  

In  t h a t  c o n n e c t i o n ,  I h a v e  s h o w n  y o u  a v i e w  o f  t h e  C l i f t y  C r e e k  
p l a n t ,  b u t  I w o u l d  l i k e  to  s h o w  y o u  a n o t h e r  v i e w  o f  t h a t  p l a n t .  Y o u  
w i l l  s e e  i t  i n  c h a r t  15, p a g e  29. A s  I t o l d  y o u ,  a t  C l i f t y  C r e e k  we  
a r e  g e n e r a t i n g  a t  t h e  r a t e  o f  o v e r  10 billion k i l o w a t t  h o u r s  o f  e n e r g y  
a y e a r .  B u t  w e  c a n  v i s u a l i z e  t e c h n i c a l l y - - a n d  I b e l i e v e  it  i s  e c o n o m -  
i c a l l y  f e a s i b l e ,  a n d  I a l s o  b e l i e v e  i t  w i l l  c o m e  i n t o  b e i n g - - s i n g l e  
s t a t i o n s  w h e r e  we  w i l l  g e n e r a t e  a s  h i g h  a s  15 b i l l i o n  k i l o w a t t  h o u r s  
a y e a r .  It  i s  n o t  s o  l o n g  a g o  in  t h e  h i s t o r y  o f  t h i s  c o u n t r y ,  i n  t h e  
h i s t o r y  o f  e v e n  a s  e l e c t r i c a l l y  a d v a n c e d  a c o u n t r y  a s  o u r s ,  t h a t  t h i s  
r e p r e s e n t e d  t h e  t o t a l  e n e r g y  p r o d u c t i o n  w i t h i n  i t s  e n t i r e  b o r d e r s .  

In  t h i s  n e x t  c h a r t  ( c h a r t  16, p a g e  30) I h a v e  s h o w n  a p h o t o g r a p h  
of  a s w i t c h  y a r d .  W h a t  y o u  s e e  h e r e  i s  a s e r i e s  o f  330,  0 0 0 - v o l t  
s w i t c h e s - - t h e y a r e  a c t u a l l y  345,  0 0 0 - v o l t  s w i t c h e s .  I w a n t  to  m a k e  
t h i s  o b s e r v a t i o n :  t h a t  t h e s e  p a r t i c u l a r  c i r c u i t  b r e a k e r s  o r  s w i t c h e s  
a r e  d e s i g n e d  to  i n t e r r u p t  25 m i l l i o n  k i l o w a t t s  o f  e l e c t r i c  e n e r g y ,  o r  
a r c  e n e r g y ,  a n d  a r e  d e s i g n e d  to do i t  i n  t h r e e  c y c l e s  o f  a 60 c y c l e  
s y s t e m .  T h a t  i s  o n e - t w e n t i e t h  o f  a s e c o n d .  T h e y  a r e  d e s i g n e d ,  t h e r e -  
f o r e ,  to  b r e a k ,  to  i n t e r r u p t ,  to  a r r e s t ,  to  s t o p ,  o v e r  33 m i l l i o n  
h o r s e p o w e r .  

I f  y o u  w a n t  to  v i s u a l i z e  y o u r s e l v e s  o n  t h e  b r i d g e  o f  a s h i p  w i t h  33 
m i l l i o n  h o r s e p o w e r  in  t h e  e n g i n e  r o o m ,  o r  p e r h a p s  b e h i n d  t h e  s t e e r -  
i n g  w h e e l  o f  a c a r  w i t h  t h a t  m a n y  h o r s e p o w e r ,  a n d  y o u  f i g u r e  o n  s t o p -  
p i n g  i t  g o i n g  a t  t h e  r a t e  t h a t  t h a t  m u c h  h o r s e p o w e r  w i l l  m a k e  i t  go ,  i n  
a t w e n t i e t h  o f  a s e c o n d ,  y o u  c a n  v i s u a l i z e  t h e  k i n d  of  o p e r a t i o n  t h a t  
i s  b e i n g  c a r r i e d  ou t  h e r e .  

H e r e  i n  t h i s  n e x t  c h a r t  ( c h a r t  17, p a g e  31) i s  a v i e w  o f  a 345,  0 0 0 -  
v o l t  t r a n s m i s s i o n  l i n e .  We n o w  h a v e  s o m e t h i n g  l i k e  a t h o u s a n d  c i r -  
c u i t  m i l e s  o f  t h e s e  e i t h e r  on  t h e  A m e r i c a n  G a s  & E l e c t r i c  S y s t e m  o r  
o n  t h e  O V E C  S y s t e m .  T h e y  a r e  a c t u a l l y  o p e r a t i n g  a t  v o l t a g e s  s o m e -  
w h a t  h i g h e r  t h a n  t h e i r  r a t i n g - - t h e  a c t u a l  f i g u r e  i s  352,  000 v o l t s .  

A s  I p o i n t e d  o u t  t o  y o u ,  i n  a n  a n a l y s i s  o f  t h a t  s t u d y  t h a t  l e d  to  t h e  
d e c i s i o n  to  p r o c e e d  w i t h  t h e  O V E C  p r o j e c t ,  we  f o u n d  t h a t  o n  t h e  s i x  
w i r e s  t h a t  y o u  s e e  h u n g  up in  t h e  a i r  y o u  c a n  h a v e  m a r c h i n g  a c r o s s  
t h e m  a m i l l i o n  k i l o w a t t s ;  a n d  t h a t  i s  a g r e a t  d e a l  o f  p o w e r .  
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Now, one of the  q u e s t i o n s  you m a y  ask  is ,  " W h e r e  do we find the  
l oads  ca l l i ng  for  such  f a c i l i t i e s ? "  Wel l  the  a n s w e r  is ,  "In m a n y  
p l a c e s .  " 

One p l ace  is ,  to  s e r v e  the  2 ,300  c o m m u n i t i e s  which  f o r m  pa r t  of 
a p o w e r  s y s t e m  l ike  the  AGE s y s t e m ,  in which  t h e r e  a r e  2, 300 s m a l l  
c o m m u n i t i e s  in the  s e v e n - s t a t e  a r e a  of s o m e  45 ,000  s q u a r e  m i l e s  in 
the  s t a t e s  of Mich igan ,  Indiana ,  Ohio, West  V i r g i n i a ,  V i r g i n i a ,  
Ken tucky ,  and T e n n e s s e e .  

A n o t h e r  p l a c e  is  in the  AEC load.  F o r  e x a m p l e ,  the  p h o t o g r a p h  
now b e f o r e  you, which  I a m  p e r m i t t e d  to show but not to r e p r o d u c e ,  
is  of the  P o r t s m o u t h  Di f fus ion  P lan t .  It is  r e a l l y  a v e r y  i n t e r e s t i n g  
p lant .  It c a m e  up in i ts  r e q u i r e m e n t s  fo r  load v e r y  qu ick ly .  If you 
wi l l  look at the  next  c h a r t  (not r e p r o d u c e d ) ,  it wi l l  show you what  
h a p p e n e d  to that  load .  

Th i s  is  what I want you to o b s e r v e :  You wil l  find the  s c h e d u l e  of 
p o w e r  r e q u i r e m e n t s  in the  s econd  c o l u m n  f r o m  the  lef t .  Then  you 
wi l l  f ind the  s c h e d u l e  of p o w e r  d e l i v e r e d .  You wil l  find in the  l a s t  
c o l u m n  what we ca l l ed  i n t e r i m  power .  

I want you to no te  f i r s t  that  in the  p e r i o d  of one y e a r ,  f r o m  Sep-  
t e m b e r  1954, to S e p t e m b e r  1955, the  d e m a n d  fo r  p o w e r  at that  p lan t  
went  up f r o m  60, 000 k i lowa t t s  to 1 , 6 9 0 , 0 0 0  k i lowa t t s .  It went  up, 
t h e r e f o r e ,  1 ,630,  000 k i l owa t t s .  Now, t h a t ' s  a b s o l u t e l y  f a n t a s t i c - -  
to bui ld  up such  h e a v y - e n e r g y - u t i l i z a t i o n  d e v i c e s  in that  s h o r t  p e r i o d  
of t i m e .  You wi l l  a l s o  no t i ce  that  in the  next  four  m o n t h s  the  load 
i n c r e a s e d  to 2 , 0 2 2 , 0 0 0  k i lowa t t s .  

Finally, if you will look at the last column for the month of Octo- 
ber, you will find that in that month over a million kilowatts of so- 
called interim power--that means power that had been obtained from 
the excess reserves of the neighboring utilities which was not yet 
available from the generating facilities of the plants designed to serve 
this load--was brought together and delivered to the project. And 
that too, I think, is a great achievement. 

Now, what  about the  p l an t s  of t o m o r r o w ?  What wil l  t hey  be l i k e ?  
What a r e  we doing  to b r i n g  t h e m  into r e a l i z a t i o n ?  I would l ike  to g ive  
you jus t  two b r i e f  g l a n c e s .  
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F i r s t  I w o u l d  l i k e  y o u  to  t a k e  a l o o k  a t  t h i s  p i c t u r e  of  b o i l e r s  
( c h a r t  18, p a g e  34) .  H e r e  we h a v e  s h o w n  t h e  c r o s s - s e c t i o n s  of  t w o  
b o i l e r s .  I w o u l d  l i k e  y o u  t o  t a k e  a l o o k  a t  t h e  o n e  on  t h e  l e f t .  It i s  
m a r k e d  " 4 5 0 - m e g a w a t t  s t e a m  g e n e r a t o r .  " T h i s  b o i l e r  i s  a s  y e t  no t  
in  e x i s t e n c e ,  bu t  it  h a s  b e e n  p r o j e c t e d ,  a n d ,  I t h i n k ,  w i t h  m o r e  t h a n  
a f a i r  d e g r e e  of  c o m i n g  to  r e a l i z a t i o n .  T h a t  o n e  b o i l e r  w i l l  g e n e r a t e  
4 5 0 , 0 0 0  k i l o w a t t s .  

T h i s  b o i l e r  h a s  s e v e r a l  i n t e r e s t i n g  f e a t u r e s .  N o t e  t h e  r a t h e r  
s m a l l  b u n k e r s .  N o t e  a t  t h e  b o t t o m  of  t h e  b o i l e r  t h e  c y c l o n e  b u r n e r s .  
A n d  o b s e r v e  a t  t h e  t o p  of  t h e  b o i l e r  t h e  a b s e n c e  of  d r u m s .  T h e  b o i l e r  
w i l l  o p e r a t e  a t  a b o v e  s u p e r C r i t i c a l  p r e s s u r e ,  w h i c h  y o u  k n o w  i s  3 , 2 0 6  
p o u n d s  p e r  s q u a r e  i n c h .  F i n a l l y ,  y o u  w i l l  n o t i c e  t h a t  a g o o d  p a r t  o f  
i t  i s  o u t d o o r s .  

T h e n  I w a n t  y o u  t o  c o m p a r e  t h a t  b o i l e r  w i t h  o n e  of  t h e  b o i l e r s  o f  
w h a t  i s  u n d o u b t e d l y  t h e  m o s t  e f f i c i e n t  p o w e r p l a n t ,  o r  w a s  t h e  m o s t  
e f f i c i e n t  p l a n t  in  1954 ,  in  t h e  w o r l d - - t h e  K a n a w h a  R i v e r  P l a n t .  T h a t  
i s  o n e  of  o u r  o w n .  C o m p a r e  t h e  K a n a w h a  R i v e r  2 1 5 , 0 0 0 - k i l o w a t t  
b o i l e r  w i t h  t h e  4 5 0 - m e g a w a t t  b o i l e r :  You  w i l l  s e e  t h e  w a y  s o m e  of  
t h e  n e w  c o n c e p t s  in  e x p a n d i n g  p o w e r  u s e  o r  t h e  u s e  of  m a t e r i a l s  t o  
g e n e r a t e  p o w e r  h a v e  b e e n  b r o u g h t  t o g e t h e r  i n  t h e s e  n e w  d e s i g n s .  

If  y o u  w a n t  t o  k n o w  w h a t  we a r e  g o i n g  to  a c c o m p l i s h  b y  t h i s ,  t h e n  
I w o u l d  l i k e  t o  s h o w  y o u  t h i s  l a s t  c h a r t  (not  r e p r o d u c e d ) .  H e r e  y o u  
h a v e  t h e  s o - c a l l e d  h e a t  b a l a n c e  o f  t h e  p l a n t .  You  w i l l  n o t i c e  h e r e  a 
r a t h e r  s i m p l e  r e g e n e r a t i v e  c y c l e  f o r  g e n e r a t i n g  450 ,  000 k i l o w a t t s .  

T h e  c y c l e ,  y o u  w i l l  n o t e ,  e m p l o y s  d o u b l e  r e h e a t .  N o t i c e  t h a t  t o  
d r i v e  o n e  of  t h e  b o i l e r  f e e d p u m p s  a 10, 0 0 0 - h o r s e p o w e r  t u r b i n e  w i l l  
be  r e q u i r e d .  A n d  t h e n  on  t h e  f o r c e d  d r a f t  f a n  it  w i l l  b e  n e c e s s a r y  to  
u s e  a t u r b i n e  in  e x c e s s  of  5 , 0 0 0  h o r s e p o w e r .  

I w a n t  y o u  to  n o t i c e  t h e  t h e r m a l  p e r f o r m a n c e ,  o r  t h e  e x p e c t e d  
p e r f o r m a n c e ,  of  8, 395 B t u ' s  in  t h e  l o w e r  l e f t - h a n d  c o r n e r ,  w h i c h  i s  
a t h e r m a l  e f f i c i e n c y  of  a l m o s t  41 p e r c e n t .  A n d  t h a t  i s  o n e  o f  t h e  
t h i n g s ,  t h a t  i s  o n e  of  t h e  l u r e s ,  o n e  of  t h e  t h i n g s  t h a t  a r e  s o  a p p e a l -  
i n g ,  a b o u t  s o m e  of  t h e  d e v e l o p m e n t s  t h a t  we a r e  w o r k i n g  on  f o r  t h e  
f u t u r e .  

I c o m e  to  t h e  e n d  of  m y  t a l k .  A n d  I w o u l d  j u s t  l i k e  t o  s u m m a r i z e  
it by saying this: 

33 



0 1964 

qD 

L. 
IIO 

X 

I \ 

l l l l ]  

• i . -  I 

• ~ = ~  " ::;.~.. 
, ~ z  :~ ~i :ii! ~' :~ ' : ~  :-i~,, 

II~ /ill 

I - -  
m 

Z 

I -  
Z I-- 
LIJ Z 
X "<  
CL .. I  

0 e~, 
UJ UJ 

• ~.  

Z 
r - - <  
< -1- 

uJ ,<  
z Z 
uJ ,<  
(.9 ,.,- 

< [  Z 
UJ ,~  
1 -  
00 I-.  

z ~  
o X 

X C~ 
0 LLI 
U VJ 

0 

0 rv, 

34  



01.q6 S 

E l e c t r i c  p o w e r  which  I b e l i e v e  is  an i n d i s p e n s a b l e  f a c t o r  in 
n a t i o n a l  s e c u r i t y ,  I t h ink  wi l l  be a v a i l a b l e ;  and n a t i o n a l  s e c u r i t y ,  
I th ink ,  wi l l  be  s a f e  f r o m  tha t  s t andpo in t  as  long as  the  p o w e r  i n d u s t r y  
of the  c o u n t r y  s t a y s  d y n a m i c .  

The  p o w e r  i n d u s t r y  of t h i s  c o u n t r y  is t oday  a, d y n a m i c  o n e - -  
a m o s t  d y n a m i c  one .  It i s  d y n a m i c  b e c a u s e  of i ts  h i s t o r y .  I th ink  
it is  d y n a m i c  b e c a u s e  of i t s  t r a d i t i o n ,  now going b a c k  75 y e a r s .  It 
is  d y n a m i c  b e c a u s e  of the  t r e m e n d o u s  o p p o r t u n i t i e s  for  e x p a n s i o n  
of u s e .  And I canno t  he lp  but add,  it is  d y n a m i c  b e c a u s e  of p r i v a t e  
e n t e r p r i s e - - p r i v a t e  e n t e r p r i s e ,  though ,  u n d e r  ou r  own un ique  A m e r i -  
can  s y s t e m ,  with s t a t e  and F e d e r a l  r e g u l a t i o n ,  which  b r i n g s  it u n d e r  
pub l i c  c o n t r o l .  

Thank  you v e r y  m u c h .  

C A P T A I N  BANDY: G e n t l e m e n ,  M r .  Sporn  is r e a d y  for  y o u r  
q u e s t i o n s .  

QUESTION: F r o m  y o u r  d i s c u s s i o n  I a s s u m e  tha t  you  f e e l  tha t  
the  e l e c t r i c  p o w e r  i n d u s t r y  can  p r o d u c e  in t i m e  of a m a s s  a t t a c k  
on th i s  c o u n t r y  wi thout  any  d i s r u p t i o n .  H o w e v e r ,  tha t  is  b a s e d  on 
one a s s u m p t i o n ,  and tha t  i s  tha t  you wi l l  be ab le  to get  a fue l  supp ly .  
Suppose  tha t  o u r  t r a n s p o r t a t i o n  c e n t e r s  a r e  b o m b e d  out .  How a r e  
you going to m o v e  coa l  f r o m  the  m i n e s  to the  p l a n t s  ? 

MR. SPORN: That  iS a r e a l l y  i m p o r t a n t  q u e s t i o n ,  and I would  
th ink  tha t  i ts  a n s w e r  l i e s  in a good m a n y  d i r e c t i o n s .  

In the  f i r s t  p l a c e ,  qu i t e  a l a r g e  n u m b e r  of ou r  p l a n t s  a r e  l o c a t e d  
at the  coa l  m i n e s - - t h e y  wil l  have  no p r o b l e m .  A good m a n y  of o u r  
p l a n t s  a r e  l o c a t e d  on r i v e r s ,  and r e c e i v e  a l l  of t h e i r  coa l  by w a t e r  
t r £ n s p o r t a t i o n .  F o r  e x a m p l e ,  t h e r e  i s n ' t  a m i l e  of r a i l r o a d ,  excep t  
a s m a l l ,  c o m p a n y - o w n e d  r a i l r o a d ,  tha t  e n t e r s  into the  fue l  supp ly  
p i c t u r e  fo r  the  C l i f ty  C r e e k  p lan t .  The  coa l  for  the  C l i f t y  C r e e k  p lan t  
is  a l l  t r a n s p o r t e d  by r i v e r ,  e i t h e r  on the  G r e e n  R i v e r  to the  Ohio o r  
on the  Ohio R i v e r  d i r e c t l y .  

Now, w h e r e  t r a n s p o r t a t i o n  c e n t e r s  a r e  going to be b o m b e d  out ,  
I would  th ink  tha t  the  on ly  s o l u t i o n  is going  to be the  coa l  that  is  in 
s t o r a g e .  F u n d a m e n t a l l y ,  the  i n d u s t r y  of the  c o u n t r y  g e n e r a l l y  k e e p s  
b e t w e e n  90 and 120 d a y s  of coa l  in r e s e r v e .  I would s a y  tha t  in c a s e  
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of a r e a l  b o m b i n g  a t t a ck ,  tha t  m i g h t  v e r y  w e l l  b e c o m e  a m u c h  l a r g e r  
supp ly ,  as  m e a s u r e d  in  d a y s .  Also  b e c a u s e  of the b o m b i n g ,  i n d u s -  
t r i a l  c a p a c i t y  w i l l  be so  m u c h  l e s s  tha t  th is  a m o u n t  of c o a l  w i l l  go a 
long  way  t o w a r d  c a r r y i n g  the load  that  w i l l  h a v e  to be s e r v e d  un t i l  
s o m e  of the t r a n s p o r t a t i o n  f a c i l i t i e s  a r e  r e s t o r e d .  

But  aga in ,  l e t  m e  poin t  out  that  if the t r a n s p o r t a t i o n  f a c i l i t i e s  
a r e  go ing  to be d e s t r o y e d ,  i n d u s t r y  is  no t  go ing  to be p r o d u c i n g  
m u c h .  I n d u s t r y  c a n n o t  p r o d u c e  u n l e s s  i t  c a n  h a v e  t r a n s p o r t a t i o n  
f a c i l i t i e s  to b r i n g  in  the r a w  m a t e r i a l s  and have  t r a n s p o r t a t i o n  
f a c i l i t i e s  to t ake  the p r o d u c t s  ou t .  

So you  get  b a c k  to the s a m e  t h i n g - - t h a t  s o m e  of the v e r y  i m p o r -  
tant  l inks  in a p o w e r  s y s t e m  a r e ,  in m y  j u d g m e n t ,  a who le  lo t  l e s s  
d e s t r u c t i b l e  and f r a g i l e  than  m a n y  of the e l e m e n t s  in o u r  i n d u s t r i a l  
c o m p l e x .  A t r a n s m i s s i o n  l i ne  c a n  be l i t e r a l l y  b o m b e d  to d e a t h  o v e r  
the s p a n  of a m i l e ,  bu t  a m i l e  of t r a n s m i s s i o n  l ine ,  ff we have  s o m e  
s p a r e  p a r t s - - a n d  we e x p e c t  to h a v e  t h e m  and we have  a lot  of t h e m  
t o d a y - - c a n  be r e b u i l t  in a m a t t e r  of a coup le  of w e e k s .  

QUESTION:  What  is the p lan t  u t i l i z a t i o n  f a c t o r  f o r  the C l i f t y  
C r e e k  s t a t i o n  ? 

MR.  SPORN:  We e x p e c t  to r u n  i t  as  c l o s e  to 100 p e r c e n t  as  i s  
p o s s i b l e  and s t i l l  keep  the p lan t  in o p e r a t i o n .  But  a c t u a l l y ,  we  e x p e c t  
that  s o m e w h e r e  a r o u n d  11 to 12 p e r c e n t  in  r e s e r v e s  w i l l  be n e c e s s a r y  
to keep  the p lan t  o p e r a t i n g  a t  a fu l l  r a t i n g .  

One  of the r e a s o n s  f o r  this  is  tha t  a t  C l i f ty  and  a t  K y g e r  we a r e  
c a r r y i n g  out  an o p e r a t i o n  that  h a s n ' t  r e a l l y  b e e n  c a r r i e d  ou t  b e f o r e  
in the h i s t o r y  of t h e r m a l  g e n e r a t i o n - - t h a t  i s ,  r u n n i n g  a p l an t  at  a 
100 p e r c e n t  load  f a c t o r .  The  load c u r v e  can  be  p lo t t ed  v e r y  s i m p l y :  
F i n d  the p e a k  and  p r o j e c t  it  on any  s c a l e  and any  kind of c h a r t  that  
you  w a n t - - t h e n  d r a w  h o r i z o n t a l  l i nes  and you have  the load  f o r  the 
24 h o u r s .  

QUESTION:  What  is the d e g r e e  of i n t e r c h a n g e a b i l i t y  in p l a n t  
e q u i p m e n t  ? Say you  l o se  a p l an t  in I n d i a n a  and a p lan t  in  T e n n e s s e e  
is  s t i l l  r u n n i n g .  Can  you b o r r o w  e q u i p m e n t  f r o m  the T e n n e s s e e  
p l an t  ? 

MR.  SPORN: L e t ' s  d iv ide  tha t  into f o u r  v e r y  i m p o r t a n t  p a r t s - -  
t u r b i n e s ,  b o i l e r ,  t r a n s f o r m e r s ,  and s w i t c h e s .  Al l  the o t h e r  th ings  
a r e  m o r e  o r  l e s s  s m a l l  p a r t s .  
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A tu rb ine  is i n t e r c h a n g e a b l e  ff i t  i s  the s a m e  d e s i g n  and s i z e  t u r b i n e .  
T h e r e  a r e  a g r e a t  m a n y  t u r b i n e s  that  a r e  d u p l i c a t e s  of one  a n o t h e r  in 
v a r i o u s  p a r t s  of the c o u n t r y .  In the c a s e  of ou r  own s y s t e m ,  fo r  e x a m -  
p le ,  we have  s e v e n  150, 000 k i l o w a t t  t u r b i n e s  that  a r e  e x a c t  d u p l i c a t e s .  
We have  a n o t h e r  s e r i e s  of f ive  215, 000 k i lowa t t  t u r b i n e s  that  a r e  e x a c t  
d u p l i c a t e s .  We have  f ive  90, 000 k i lowa t t  t u r b i n e s  that  a r e  e x a c t  d u p l i -  
c a t e s .  We a l so  have  t h r e e  110, 000 k i lowa t t  t u r b i n e s  that  a r e  e x a c t  
d u p l i c a t e s .  At OVEC we have  s e v e n  t u r b i n e s  of one  m a k e  that  a r e  
e x a c t  d u p l i c a t e s  and four  t u r b i n e s  of a n o t h e r  m a n u f a c t u r e  that  a r e  e x a c t  
d u p l i c a t e s .  All  e l e v e n  b o i l e r s  in the two p lan t s  a r e  exac t  d u p l i c a t e s  of 
one  a n o t h e r .  

In the OVEC p lan t s  we c a r r y  a c o n s i d e r a b l e  a m o u n t  of s p a r e  p a r t s .  
B e c a u s e  of the ex t en t  of that  dup l i ca t ion ,  we can  e c o n o m i c a l l y  do so .  
F o r  e x a m p l e ,  we c a r r y  a c o m p l e t e  h i g h - p r e s s u r e  t u rb ine  as  a s p a r e  
pa r t ;  we c a r r y  an  i n t e r m e d i a t e  and a l o w - p r e s s u r e  tu rb ine ;  we c a r r y  
the g e n e r a t o r  f i e l d s  fo r  the h i g h -  and l o w - p r e s s u r e  m a c h i n e s ;  we c a r r y  
a c o n s i d e r a b l e  p e r c e n t a g e  of the c o i l s  of t he se  s t a t o r s  as  s p a r e  p a r t s .  
We have  had  o c c a s i o n  to ga in  a good d e a l  in  a v a i l a b i l i t y  by  f o l l o w i n g  
that  p r a c  r ice .  

One  of the th ings  that  is b e i n g  w o r k e d  on is  the b u i l d i n g  up of the 
s p a r e  p a r t s  r e s e r v e  of the c o u n t r y .  And c e r t a i n l y  I would  th ink that  
if the c l i m a t e - - a n d  I w o u l d n ' t  s ay  the c l i m a t e  f r o m  the s t a n d p o i n t  of 
ou r  d a n g e r  of a t t a c k  is  p a r t i c u l a r l y  f a v o r a b l e  n o w - - b u t  c e r t a i n l y  ff 
the c l i m a t e  got m a t e r i a l l y  w o r s e ,  I would  say  t h e r e  would  be c o n s i d e r -  
able  a c t i o n  to i n c r e a s e  and put into r e s e r v e  m i l l i o n s  of d o l l a r s  w o r t h  
of s p a r e  p a r t s  of v a r i o u s  k inds .  

I n t e r c h a n g e a b i l i t y ,  to a n s w e r  your  s p e c i f i c  ques t ion ,  is  a v a i l a b l e  
on ly  to the ex t en t  that  t h e r e  a r e  d u p l i c a t e s .  In m a n y  c a s e s ,  h o w e v e r ,  
i t  is a s t o n i s h i n g  what  a couple  of h i g h - g r a d e  w e l d e r s  c an  do wi th  s o m e  
b a s i c  i t e m s  of m a t e r i a l ,  such  as s t e e l  p l a t e s  o r  c o p p e r  c o n d u c t o r s ,  in  
the way  of r e p l a c e m e n t s  if you a r e  not  c o n c e r n e d  wi th  a p p e a r a n c e s  but  
j u s t  wi th  ge t t i ng  the job b a c k  on  the l i n e .  

QUESTION: Would i t  be any  m o r e  e c o n o m i c a l  in  f u t u r e  a t o m i c  
w a r f a r e  to put the t r a n s m i s s i o n  l i n e s  u n d e r g r o u n d  w h e r e  they  w o u l d n ' t  
be  v i s i b l e  l ike  the  t o w e r s  that  you h a v e  now ? 

MR. SPORN: My a n s w e r  would  be ,  No. In the f i r s t  p l ace ,  u n d e r -  
g round  s t r u c t u r e s ,  by m y  p e r s o n a l  o b s e r v a t i o n ,  a r e  m o r e  v i s i b l e  than  
o v e r h e a d  s t r u c t u r e s .  I have  b e e n  in the a i r ,  as  I am s u r e  m a n y  of 
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you have ,  h u n d r e d s  of t i m e s ;  and I know that  when  you get up about  
12 ,000  to 15 ,000  fee t ,  you  have  a h a r d  t i m e  f ind ing  a t r a n s m i s s i o n  
l i ne .  But t h e r e  is a l m o s t  no d i f f i cu l t y  in f ind ing  a d i t ch  o r  a t r e n c h  
tha t  ha s  b e e n  dug as long  ago as  150 y e a r s .  I a m  s u r e  m a n y  of you 
have  p i c k e d  up t r e n c h e s  tha t  have  b e e n  dug tha t  m a n y  y e a r s  ago.  So 
I don ' t  t h ink  tha t  s a f e t y  n e c e s ' s a r i l y  l i e s  in pu t t ing  t h ings  in a t r e n c h .  
The  t r a n s m i s s i o n  l ine  is ,  in m y  opinion,  not the  m o s t  v u l n e r a b l e  p a r t  
of our  e l e c t r i c  s y s t e m ;  and it is  l e s s  v u l n e r a b l e  a s  an  o v e r h e a d  l ine  
than  any  o t h e r  kind you can  m a k e .  

F o r  v e r y  h i g h - v o l t a g e  t r a n s m i s s i o n ,  i n c i d e n t a l l y ,  we have  not 
d e v e l o p e d  the  t e c h n i q u e  of bu i ld ing  h i g h - v o l t a g e  c a b l e  of any  l eng th .  
A h i g h - v o l t a g e  c a b l e  o p e r a t i n g  at 380, 000 vol t s  is  qu i t e  an  o p e r a t i o n .  
I saw one a y e a r  ago l a s t  F e b r u a r y ,  but it was  a c a b l e  d e s i g n e d  f o r  
a v e r y  l i m i t e d  l eng th ,  and the  l o s s e s  on it a r e  so high tha t  it would 
be u t t e r l y  i m p r a c t i c a b l e  in i t s  p r e s e n t  s t a t e  of d e v e l o p m e n t  to u s e  
it o v e r  a long d i s t a n c e .  

We a r e  c a r r y i n g  on r e s e a r c h  in th i s  and o t h e r  c o u n t r i e s  on bu i ld ing  
p r a c t i c a l  h i g h - v o l t a g e  c a b l e s ,  but so  f a r  have  not d e v e l o p e d  a p r a c t i c a l  
t e c h n i q u e  fo r  c a b l e  above  220, 000 vol t s .  In m y  j u d g m e n t ,  u n d e r g r o u n d  
c a b l e  is  not in the  d i r e c t i o n  of s a f e t y .  

QUESTION: You made the statement that in your opinion the 
atomic powerplant would not be significant in the next 20 years. Is 
that because the technology will not be developed until then? And in 
your opinion, once these powerplants become available, will the initial 
application be in the underdeveloped areas or do you think that it will 
begin in the United States and other highly civilized areas and from 
there extend into the underdeveloped areas ? 

MR. SPORN: You raise a very important question again. If you 
are interested, I would be glad to send you a copy of the paper that I 
prepared for the Geneva Conference. It discusses the place of energy 
and the place of nuclear energy in the United States. I didn't try to 
cover the world--it was jus t too big an area. I just tried to cover the 
United States. The place of energy in the world is a subject that has 
not had as much work put on it as I think its importance warrants. 
But it is a very involved subject. 

Now, to a n s w e r  y o u r  q u e s t i o n :  C o n t r a r y  to p o p u l a r  not ion ,  in m y  
j u d g m e n t ,  the  na t i ons  that  wi l l  benef i t  m o s t  f r o m  a t o m i c  e n e r g y  a r e  
going to be the  t e c h n i c a ' l y  h igh ly  a d v a n c e d  n a t i o n s ,  not the  u n d e r -  
d e v e l o p e d  n a t i o n s .  Th~ u n d e r d e v e l o p e d  n a t i o n s  a r e  a l l  s e e k i n g  to 

38 



9¢;9 

i m p r o v e  t h e i r  e c o n o m i c  pos i t ion ,  c e r t a i n l y  a l audab le  a m b i t i o n .  
Many of t h e s e  c o u n t r i e s  have  to be he lped  by us and by the  o t h e r  
c o u n t r i e s  in the  W e s t e r n  A l l i a n c e ,  so to speak .  But what m a n y  of 
t h e m  a r e  t r y i n g  to do is to f ind s h o r t c u t s  to Utopia;  and, in m y  j u d g -  
m e n t ,  t h e s e  s h o r t c u t s  do not ex i s t .  They  a r e  t r y i n g  to he lp  t h e m -  
s e l v e s  by a t o m i c  power ,  when  what t hey  need  is  to help t h e m s e l v e s  
by i n d u s t r i a l i z a t i o n ,  in which p o w e r  p lays  an i m p o r t a n t  p a r t  but not 
n e c e s s a r i l y  a d o m i n a n t  pa r t .  

B e c a u s e  of tha t ,  and b e c a u s e  m a n y  of t h e m  a l so  do not have  the  
t e c h n i c a l  f o u n d a t i o n - - t h e y  do not have  the  t r a i n i n g  i n s t i t u t i o n s ,  the  
c o l l e g e s  and t he  t e c h n i c a l  s c h o o l s  and i n s t i t u t e s ,  no r  do t h e y  have  the  
m a s s  of t e c h n i c a l  p e r s o n n e l ,  the  s o r t  of foundat ion  that  t e c h n i c a l l y  
a d v a n c e d  c o u n t r i e s  h a v e - - t h e y  wil l  have  an awful  t i m e  ge t t ing  v e r y  
f a r  v e r y  fast  with a t o m i c  p o w e r .  

Many of t h e m ,  I th ink,  a r e  going to p a s s  up o p p o r t u n i t i e s - - a n d  
that  wi l l  be a g r e a t  pi ty,  when they  migh t  be  s t e e r e d  on to the  right,  
c o u r s e - - t o  a d v a n c e ,  by us ing  no th ing  m o r e  r o m a n t i c  than  a p o r t a b l e  
t h o u s a n d - k i l o w a t t  d i e s e l  se t .  A g r e a t  dea l  could be done with that  
in an a r e a  w h e r e ,  p e r h a p s ,  the  p r e s e n t  c apac i t y  is only a few h u n d r e d  
k i l owa t t s  a l t o g e t h e r .  

Now, as  to the  i n d u s t r i a l l y  a d v a n c e d  na t ions :  H e r e  aga in  you 
have  to d r a w  a l ine  of d e m a r c a t i o n  b e t w e e n  v a r i o u s  c o u n t r i e s .  A 
c o u n t r y  l ike  S w i t z e r l a n d - - w h i c h  is w o n d e r f u l l y  d e v e l o p e d  and has  
a deep  t e c h n i c a l  f o u n d a t i o n - - a l s o  has ,  o r  is beg inn ing  to have  a tough 
e n e r g y  p r o b l e m ,  b e c a u s e  it has  no fuel  r e s o u r c e s  of any kind.  It 
has  d e v e l o p e d  i ts  e c o n o m y  and i ts  v e r y  h igh  s t a n d a r d  of l iv ing  on i ts  
h y d r o e l e c t r i c  r e s o u r c e s ,  and they  a r e  c o m i n g  to  an end. The  Swiss  
a r e  a c t u a l l y  c o n c e r n e d  by the  fact tha t ,  w h e r e a s  t hey  s t i l l  have  s o m e  
r e s o u r c e s  that  t hey  migh t  deve lop ,  a l l  of t h e s e  have  n e g a t i v e  f e a t u r e s  
to t h e m .  

F o r  e x a m p l e  u,~y can  put in a b ig  s t o r a g e  p r o j e c t ,  but only by 
f looding  a beau t i fu l  va l l ey  which is now a g r i c u l t u r a l .  You can ' t  have  
it as  a l ake  and as an a g r i c u l t u r a l  va l l ey  at the  s a m e  t i m e .  A n d  s i n c e  
in a g r i c u l t u r e  and the  r a i s i n g  of food we have  not as  yet  a d v a n c e d  as  
fa r  t e c h n i c a l l y  a s  we have  in e n e r g y ,  it m a y  v e r y  wel l  be that  t hey  a r e  
b e t t e r  off to s t ay  away  f r o m  h y d r o  and go a t o m i c .  

I would th ink  that  c o u n t r i e s  l ike  B e l g i u m - - b u t  B e l g i u m  l e s s  than  
S w i t z e r l a n d  b e c a u s e  B e l g i u m  has  c o a l - - a n d  o t h e r  c o u n t r i e s ,  l ike  Italy,  
for  e x a m p l e ,  wil l  go the  a t o m i c  rou te  and wil l  benef i t  m o r e  f r o m  a t o m i c  
e n e r g y  t h a n  the  l e s s  advanced  c o u n t r i e s ,  and bene f i t  e a r l i e r .  
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Eng land  has  a un ique  p r o b l e m .  A g r e a t  i n d u s t r i a l  na t ion  and 
c e r t a i n l y  ou r  p r i n c i p a l  a l l y  in any  kind of t r o u b l e  tha t  we m a y  run  
into,  Eng l and  is  s u f f e r i n g  a s e v e r e  c r i s i s  with i ts  coa l  supp ly  s i t -  
ua t ion .  With coa l ,  which  was  the  b a s i s  of the  whole  i n d u s t r i a l  r e v -  
o lu t ion ,  and which  E n g l a n d  showed  the w o r l d  how to u se  and app ly  
to the  e c o n o m i c  i m p r o v e m e n t  of a n a t i o n - - E n g l a n d  is c o m i n g  to a 
point  w h e r e  t h e y  a r e  no l o n g e r  p r o d u c i n g  enough coa l  to m e e t  t h e i r  
own r e q u i r e m e n t s .  And so  with the  c a r r y i n g  out of the  B r i t i s h  
n u c l e a r  p r o g r a m ,  which  has  b e e n  e n u n c i a t e d  in the  Whi te  P a p e r  
put out a y e a r  ago  and a g a i n  l a s t  F e b r u a r y ,  E n g l a n d  is  c e r t a i n l y  go ing  
to benef i t  f r o m  a t o m i c  d e v e l o p m e n t ,  bene f i t  by ge t t ing  e n e r g y  tha t  it 
m i g h t  not have  o t h e r w i s e .  

It ge t s  to the point  that  I m a d e - - t h a t  e n e r g y  is  v e r y  i m p o r t a n t  
when  it i s  a b s e n t .  Now, c o u n t r i e s  l ike  o u r s e l v e s ,  A u s t r a l i a ,  C a n a d a ,  
o r  a c o u n t r y  l ike  Sweden ,  e a c h  of which  is b a s i c a l l y  beaut i fu l ly"  se t  
up to c a r r y  on for  a long t i m e  into the  f u t u r e  to t ake  c a r e  of i t s  e n e r g y  
n e e d s ,  but not se t  up to t ake  c a r e  of t h e m  in p e r p e t u i t y - - t h e s e  c o u n -  
t r i e s ,  I th ink ,  need  to move  a long  with the  d e v e l o p m e n t  of t h e s e  new 
e n e r g y  s o u r c e s ,  and not wai t .  T h e y  do not have  to be d r i v e n  to c a r r y  
out u n e c o n o m i c a l  d e v e l o p m e n t s ,  b e c a u s e  m y  own o b s e r v a t i o n  has  
b e e n  tha t  no c o u n t r y  can  lift  i t s e l f  by i ts  b o o t s t r a p s .  You canno t  
w a s t e  e f for t  and w a s t e  m a n p o w e r  and w a s t e  r e s o u r c e s  and get  r i c h  
in tha t  p r o c e s s .  You cannot  i m p r o v e  y o u r  w e l f a r e  by it. You can  
only  i m p r o v e  y o u r  w e l f a r e  by c o n s e r v i n g  t h e m  and pu t t ing  t h e m  to 
e f f e c t i v e  u se .  

Now, to a n s w e r  the  l a s t  p h a s e  of y o u r  q u e s t i o n :  I b e l i e v e  the  
r e a s o n  we wi l l  not have  m o r e  n u c l e a r l y  g e n e r a t e d  e n e r g y  in the  next  
t w e n t y  y e a r s  than  I have  i n d i c a t e d  is b e c a u s e  of the  d y n a m i c  c h a r a c t e r  
of o u r  e n e r g y  r e q u i r e m e n t s .  I po in ted  out tha t  I e x p e c t e d  to s e e  the  
p o w e r  g e n e r a t i o n  f a c i l i t i e s  of the  c o u n t r y  doub led  in the  next  t en  y e a r s  
and q u a d r u p l e d  in the  next  20 y e a r s .  T h e s e  a r e  rough  f i g u r e s .  The  
a c t u a l  n u m b e r  of y e a r s  m i g h t  be e l e v e n  o r  n ine  fo r  doubl ing ,  and 18 
o r  23 fo r  q u a d r u p l i n g .  But it is a m a t t e r  of no r e a l  c o n c e r n  w h e t h e r  
it is  one o r  the  o t h e r .  

S ince  we have  now about  115 m i l l i o n  k i l o w a t t s  of g e n e r a t i n g  
c a p a c i t y  in the  c o u n t r y ,  it is obv ious  that  when  c a p a c i t y  is q u a d r u p l e d ,  
we wi l l  have  r o u g h l y  400 m i l l i o n  k i l owa t t s  of g e n e r a t i n g  c a p a c i t y .  It 
is  m y  j u d g m e n t  tha t  in the  next  20 y e a r s  not m u c h  m o r e  than  20 
m i l l i o n  of tha t  is  l i k e l y  to be a t o m i c .  Now, 20 ,mil l ion k i l o w a t t s  is  
not a g r e a t  dea l  of c a p a c i t y  in t e r m s  of 400 m i l l i o n ,  a n d t h e  r e a s o n f o r  

40 



01,.q7I 

t h i s  is  t h a t  t h e r e  is  a g r e a t  d e a l  of  w o r k  s t i l l  t o  be  d o n e - - s o m e  v e r y  
t o u g h  p r o b l e m s  h a v e  to  be  s o l v e d - - b e f o r e  we c a n  ge t  e c o n o m i c a l  
a t o m i c  p o w e r .  Bu t  w h e n  we do,  t h e n  we wi l l  be  in a f i n e  p o s i t i o n  to  
c a r r y  on f o r  p o s s i b l y  t h e  n e x t  s e v e r a l  h u n d r e d  y e a r s  wi th  a t o m i c  fue l .  

I d o n ' t  t h i n k  t h a t  i s  a t  a l l  bad  f o r  t h e  c o u n t r y . .  I t h i n k  it  wou ld  be  
m u c h  w o r s e  f o r  us  to  put  a g r e a t  e m p h a s i s  on  a t o m i c  p o w e r  a t  t h e  
e x p e n s e  of n e g l e c t i n g  t h e  c o n v e n t i o n a l  r e s o u r c e s ,  b e c a u s e  o u r  e c o n -  
o m y ,  o u r  d e f e n s e  o r g a n i z a t i o n ,  o u r  i n d u s t r i a l  m a c h i n e ,  o u r  w h o l e  
c o u n t r y ' s  w e l f a r e ,  a r e  go ing  to  be  b a s e d  in t h e  n e x t  20 y e a r s  on a 
g r e a t  i n c r e a s e  in t h e  u s e  of  e n e r g y .  T o d a y  we a r e  in  no p o s i t i o n  
to  p r o d u c e  t e n  m i l l i o n  k i l o w a t t s  of  a t o m i c  p o w e r  a y e a r  e c o n o m i c a l l y .  
We a r e  no t  e v e n  p r o d u c i n g  o v e r  h a l f  a m i l l i o n  of  e c o n o m i c  c a p a c i t y ;  
we h a v e  not  a s  y e t  l e a r n e d  how.  

But  I do wan t  to  po in t  out  t h a t ,  in m y  j u d g m e n t ,  we a r e  c a r r y i n g  
on a g r e a t  p r o g r a m  to  l e a r n  how to do it .  I b e l i e v e  t h i s ,  t oo ,  b a s e d  
upon  a g r e a t  d e a l  of  s t u d y  and  a lot  of  p e r s o n a l  c o n t a c t s  t h a t  not  e v e n  
t h e  R u s s i a n s  a r e  a h e a d  of us  in t h e  d e v e l o p m e n t  of  e c o n o m i c  a t o m i c  
p o w e r .  

Q U E S T I O N :  T h e r e  h a s  b e e n  a lot  of p u b l i c i t y  g i v e n  to  t h e  s t a t e -  
m e n t  t h a t  p u b l i c  p r o j e c t s  l i ke  TVA c a n  be  c o n s t r u c t e d  at  c o n s i d e r a b l y  
s m a l l e r  c o s t  p e r  un i t  of  ou tpu t  t h a n  wha t  p r i v a t e  i n d u s t r y  c a n  do .  
Wou ld  y o u  c a r e  to  c o m m e n t  on t h e  s i g n i f i c a n c e  of t h a t  s t a t e m e n t  ? 

M R .  S P O R N :  Y e s .  I d o n ' t  b e l i e v e  t h a t  is  so .  

Q U E S T I O N :  On t h e  q u e s t i o n  of t r a n s m i s s i o n  l i n e s  and  t r a n s m i s -  
s i o n  l o s s e s ,  I w o n d e r  i f  y o u  wou ld  g i v e  m e  a r o u g h  e s t i m a t e ,  i f  it i s  
no t  c l a s s i f i e d ,  a s  to  wha t  t h e  l o s s e s  a c t u a l l y  a r e  in  m i l l s  p e r  k i l o -  
wa t t  h o u r ,  b a s e d  on a c o u p l e  of  h u n d r e d  m i l e s  of  t r a n s m i s s i o n .  

MR.  S P O R N :  I would  s a y  t h a t  t h e  a v e r a g e  t r a n s m i s s i o n  l o s s  in 
t h e  U n i t e d  S t a t e s  t o d a y  i s  of  t h e  o r d e r  of f i ve  p e r c e n t .  In t h e  c a s e  of  
O V E C ,  f o r  e x a m p l e ,  t h e  l o s s  in t r a n s m i s s i o n  i s  v e r y ,  v e r y  s m a l l ;  
a c t u a l l y  o u r  t o t a l  l o s s  i s  s o m e t h i n g  of t h e  o r d e r  of 34 m e g a w a t t s  in 
t h e  d e l i v e r y  of  a b o u t  t w o  m i l l i o n  k i l o w a t t s ,  o r  a b o u t  a p e r c e n t  and  a 
h a l f .  T h a t  i s  b e c a u s e  of  t h e  e x t r a - h i g h  v o l t a g e  u s e d .  

B e c a u s e  of t h e  v e r y  h i g h  l o a d  f a c t o r  t h a t  we o p e r a t e  on, we h a v e  
b e e n  a b l e  to  i n v e s t  a d d i t i o n a l  a m o u n t s  in  c u r r e n t - c a r r y i n g  c a p a c i t y ,  
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that is, in conductors. We realize that a transmission line, once 
built, is there: its cost has been fixed; its operating cost is a 
relatively small item in the total cost--the largest item is the carry- 
ing charge on the capital cost of the line. 

The  h i g h e r  the load  f a c t o r  a t  w h i c h  the l ine  c a n  be  u s e d ,  t h e  m o r e  
e c o n o m i c a l  i t  b e c o m e s  to use  it ,  o r ,  c o n v e r s e l y ,  the b e t t e r  p o s i t i o n  
you  a r e  in to j u s t i f y  a d d i t i o n a l  a l u m i n u m  o r  c o p p e r  in c o n d u c t o r s  to 
b r i n g  y o u r  l ine  l o s s e s  down.  

QUESTION: I gained the impression from Mr. Putnam's book on 
energy that solar energy is going to become important. I wonder if 
you would care to comment on the use of solar energy. 

MR.  SPORN:  I th ink s o l a r  e n e r g y  is  one  of the e n e r g y  s o u r c e s  
tha t  we a r e  go ing  to exp lo i t ,  bu t  I th ink  s o l a r  e n e r g y  is a v e r y  d i f -  
f i c u l t  s o u r c e  to exp lo i t  e c o n o m i c a l l y .  I t  is qu i te  l i k e l y  tha t  e v e n t u -  
a l ly ,  when  we have  u t i l i z e d  a l l  of the u r a n i u m  and  t h o r i u m  tha t  we 
have  in the c r u s t  of the e a r t h  and  have  to look  f o r  o t h e r  s o u r c e s ,  
d i r e c t  s o l a r  r a d i a t i o n  w i l l  be  the s o u r c e  tha t  we w i l l  go to.  

I d o n ' t  th ink  that  th is  s o u r c e  of e n e r g y  g e n e r a t i o n  is  go ing  to c o m e  
into  any  p r o m i n e n c e  in e n e r g y  p r o d u c t i o n  o v e r  the nex t  one  h u n d r e d  to 
two h u n d r e d  y e a r s .  I th ink  o t h e r ,  m o r e  c o n v e n t i o n a l  s o u r c e s - - a n d  in  
th i s  c a s e  I would  c a l l  u r a n i u m  and t h o r i u m  m o r e  c o n v e n t i o n a l - - w i l l  
do the job un t i l  s o l a r  c o m e s  in .  

On the o t h e r  hand ,  I th ink  t h e r e  is  a good p o s s i b i l i t y  tha t  in 
u t i l i z a t i o n ,  s o l a r  e n e r g y  m a y  c o m e  to p l ay  an a u x i l i a r y  p a r t .  We h a v e  
found ,  f o r  e x a m p l e ,  a n u m b e r  of p e o p l e  who,  in  t a lk ing  about  the h e a t  
p u m p ,  s a y  tha t  i t  shou ld  not  be p a s s e d  by .  If I had  m o r e  t i m e  to d e v o t e  
to tha t  s u b j e c t ,  I would  d i s c u s s  the h e a t  p u m p ,  but  I wi l l  p a s s  i t  h e r e .  
The  h e a t  p u m p  is  the i d e a l  i n s t r u m e n t  to exp lo i t  l o w - t e m p e r a t u r e  e n e r g y  
s o u r c e s  and t h e r e f o r e  r e l a t i v e l y  l o w - v a l u e  t h e r m a l  e n e r g y ,  and  put  i t  
to w o r k  at  a m u c h  h i g h e r  t e m p e r a t u r e  to g ive  you the h e a t  n e e d e d  to 
h e a t  h o u s e s  o r  to hea t  w a t e r .  

Aga in ,  ff a n y  of you  a r e  i n t e r e s t e d ,  you w i l l f t n d  tha t  we p r e s e n t e d  
a p a p e r  at  the r e c e n t  W o r l d  S y m p o s i u m  on App l i ed  So la r  e n e r g y  in  
P h o e r d x ,  A r i z o n a ,  l a s t  N o v e m b e r  on  the u se  of the h e a t  p u m p  as  a m e a n s  
of pu t t ing  to w o r k  s o l a r  e n e r g y  that  you  c o u l d n ' t  put  to w o r k  o t h e r w i s e .  
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I t h i n k t h a t  s o l a r  e n e r g y  is  one  of o u r  l o n g - t e r m  r e s o u r c e s  tha t  
we  have  on ly  s t a r t e d  to do s o m e  w o r k  on.  But  it w i l l  take  a long  
t i m e  to b r i n g  i t  into s e r v i c e ,  c e r t a i n l y  f o r  the p e o p l e  of  the Uni ted  
S t a t e s .  

QUESTION:  In v i ew of the t e n d e n c y  of i n d u s t r y  to m i g r a t e ,  
in  e f f o r t s  to a c h i e v e  s o m e  p o t e n t i a l  d i s p e r s a l ,  wt l I  we be  ab le  to 
e f f ec t  p r o p e r  d i s t r i b u t i o n  of e l e c t r i c  e n e r g y  to t he se  s i t e s  ? If so  
would  t h e r e  be any  p r o b l e m  in  t r a n s m i t t i n g  it long d i s t a n c e s  ? 

MR.  SPORN: W h e t h e r  we a r e  p r o p e r l y  d i s p e r s e d  o r  not  is  a 
v e r y  t e c h n i c a l  s u b j e c t .  I d o n ' t  th ink  I c a n  a n s w e r  i t .  I th ink  you  w i l l  
f i nd  tha t  s o m e  of the p l an t s  tha t  have  b e e n  g iven  he lp  r e c e n t l y  h a v e  
r e c e i v e d  that  h e l p  m o r e  o r  l e s s  in p r o p o r t i o n  to w h e t h e r  t hey  m e t  
c r i t e r i a  f o r  d i s p e r s a l .  Some  p l an t s  tha t  have  sough t  he lp ,  f o r  e x a m p l e ,  
t h r o u g h  a c e r t i f i c a t e  of n e c e s s i t y ,  w e r e  unab le  to ge t  i t  b e c a u s e  they  
w e r e  not  w i l l i n g  to go out  f a r  enough  wi th  the p lan t  to m e e t  r e q u i r e m e n t s  
of d i s p e r s a l .  

If we  s h o u l d  adopt  a p r o g r a m  of m o r e  u n i v e r s a l  d i s p e r s a l  of i n d u s -  
t r y - - a n d  tha t  is  not  an  e a s y  th ing  to a d o p t - - I  a m  s u r e  tha t  p o w e r  f a c i l -  
i t i e s  c a n  be  c r e a t e d  as  f a s t  as  i n d u s t r y  c a n  be d i s p e r s e d .  

QUESTION: Apparently your company negotiated the contract to 
furnish energy to the AEC's Portsmouth installation without any 
partlcular difficulty. We are all well aware, from reading the papers, 
of the Dixon-Yates controversy. I would like to ask ff you would com- 
ment on why your company had no difficulty when these other companies 
had so much. 

M R .  SPORN:  L e t ' s  take the s e c o n d  p a r t  of y o u r  q u e s t i o n  f i r s t .  
I w i l l  a n s w e r  tha t  by  s ay i , l g  that  I had  no c o n n e c t i o n  wi th  the D i x o n - Y a t e s  
s i t u a t i o n  w h a t e v e r .  I know M r .  Dixon  and M r .  Y a t e s ,  and  I th ink  t hey  
a r e  v e r y  f ine ,  h a r d - w o r k i n g  u t i l i t y  e x e c u t i v e s .  

Now f o r  the f i r s t  p a r t  of y o u r  ques t i on :  I n e g o t i a t e d  the O V E C  Con- 
t r a c t ,  and  I a s s u r e  you  i t  was  a n y t h i n g  but  r o u t i n e .  I a l so  a s s u r e  you  it  
was  a n y t h i n g  but  e a s y .  

We had  o u r  f i r s t  d i s c u s s i o n  wi th  AEC la te  in J a n u a r y  1952. F o l l o w -  
ing  v e r y  i n t e n s i v e  w o r k  a p r o p o s a l  l e t t e r  was  s u b m i t t e d  in May  1952, 
and  a f t e r  a s e r i e s  of n e g o t i a t i n g  m e e t i n g s  we e x e c u t e d  the c o n t r a c t  in 
O c t o b e r  1952. I a m  s u r e  a l l  of you  know that  was  u n d e r  the T r u m a n  
A d m i n i s t r a t i o n .  
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No contract such as that is a particularly Easy affair, but I 
would say that we didn't have too much difficulty in implementing 
it. Perhaps it was because we have been more fortunate than some 
of the others. We have been able, for example, in spite of heavy 
r ises in costs of labor and materials, involving a good deal of es- 
calation running to many millions of dollars, to project a cost of 
power for the Commission of under four mills per kwh. Actually 
we have succeeded in beating that figure by a good fraction of a per- 
cent. 

We have recently negotiated with the Commission a contract 
for an additional 150 megawatts for a shorter period. That contract 
is now on file with the Joint Committee on Atomic Energy of the 
Congress in connection with the provisions of the Gore Amendment 
to the Atomic Energy Act of 1954. Whether we will run into any 
problems with that, you know as much as I do. I wouldn't expect to. 
But if we run into any, the only thing that will botber me is that it 
will take up some of my time. I don't know of anything that would 
bother me otherwise. If the Joint Committee finds that it is in order, 
the contract will go into effect some time in the next 20 days. It has 
now been on file for about ten days. 

C A P T A I N  B A N D Y :  M r .  S p r o n ,  I w a n t  t o  t h a n k  y o u  f o r  a v e r y  
i n t e r e s t i n g  a n d  i n f o r m a t i v e  d i s c u s s i o n  t h i s  m o r n i n g .  I a m  s u r e  t h e  
C o l l e g e  h a s  e n j o y e d  i t  v e r y  m u c h .  

(10 Aug 1956--450)B/mmg 
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