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C o Z i a b o r ~ t i v e  P a p e r s  repor t  w o r k  w h i c h  has n o t  been 
p e r f o r m e d  s o l e l y  a t  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  
A p p l i e d  S y s t e m s  A n a l y s i s  and w h i c h  has received o n l y  
l i m i t e d  r e v i e w .  V i e w s  o r  o p i n i o n s  expressed h e r e i n  
do n o t  n e c e s s a r i l y  r e p r e s e n t  those of t h e  I n s t i t u t e ,  
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PREFACE 

On the occasion of the "IIASA Day" on 4 !larch 1981 at 
Prague, C.S.S.R., a workshop was held with the participation of 
representatives from the Czechoslovak Government, the Czechos- 
lovak Committee for IIASA, and a delegation from IIASA. This 
seminar focused on "Perspectives of Development of Fuel-Energy 
Complexes until the Year 2030" from the global as well as 
national viewpoints. 

The present paper highlights the introductory address to 
the workshop given by Ing. Vlastimil Ehrenberger, CSc., Minister 
of Fuel and Power. It has been taken up in IIASA's Collaborative 
Paper Series for several reasons. For one thing, it aptly illus- 
trates the highly interactive nature of communications IIASA 
aspires to with its National Keinber Organizations. For another 
thing, it patently shows how the way of thinking developed in 
IIASA's Energy Systems Program can benefit the planning of the 
national energy sector. It is believed that such feedback from 
the decision-making community should in turn provide a valuable 
input to IIASA's applied research. 
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CZECHOSLCVAKIA'S APPROACH TO SECURING 
ITS PROSPECTIVE FUEL AND ENERGY SUPPLY* 

V l a s t i m i l  Eh renberge r  

INTRODUCTION 

Development o f  t h e  h i g h l y  complex and i n t e r t w i n e d  n a t i o n a l  
ene rgy  s y s t e m  i s  a fundamenta l  r e q u i s i t e  f o r  a l l  c o u n t r i e s  seek-  
i n g  t o  advance t h e i r  n a t i o n a l  economies.  For  d e c i s i o n s  c u r r e n t -  
l y  t a k e n  and  i n v e s t m e n t  p r o j e c t s  now comple ted  w i l l  have t h e i r  
i m p a c t s  upon t h e  f u e l  a n d  e n e r g y  b a s i s  s t i l l  i n  t h e  f i r s t  t h i r d  
of  t h e  n e x t  c e n t u r y .  

T h i s  f a c t  h a s  been a p t l y  a n d  comprehens ive l y  documented f o r  
t h e  wor ld  by an  e x p e r t  team o f  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  
App l i ed  Systems A n a l y s i s  a t  Laxenburg,  A u s t r i a .  T h e i r  a n a l y s e s  
have r e s u l t e d  i n  a remarkab le  p u b l i c a t i o n  on "Energy i n  a F i n i t e  
World" ( I IASA's  Energy Systems Program Group, W. H a f e l e ,  Program 
Leader ,  1 9 8 1 ) .  T h i s  s t u d y  d o e s  n o t  o n l y  r e n d e r  a c l e a r  o v e r a l l  
p i c t u r e  o f  t h e  prob lems u n d e r l y i n g  t h e  development  o f  n a t i o n a l  
ene rgy  sys tems  b u t  a l s o  p r o v i d e s  i n t e r e s t i n g  s t i m u l i  i n  t h e  f i e l d  
o f  sys tems  a n a l y s i s  and r e l a t e d  mode l ing  a p p r o a c h e s .  Be fo re  t h i s  
background,  C z e c h o s l o v a k i a ' s  e n e r g y  sys tem ( a l s o  r e f e r r e d  t o  a s  
FEC, f u e l s  and  e n e r g y  complex) i s  d e s c r i b e d  i n  t h e  f o l l o w i n g  i n  
t e r m s  o f  i t s  h i s t o r i c a l  and c u r r e n t  deve lopment  and i n  a n  i n t e r -  
n a t i o n a l  c o n t e x t .  The p a p e r  r e f l e c t s  on how some o f  t h e  s t i m u l i  
p r o v i d e d  by t h e  g l o b a l  s t u d y  may c o n t r i b u t e  t o  t h e  p l a n n i n g  and 
management o f  n a t i o n a l  FEC deve lopment .  

*Adapted f rom t h e  a d d r e s s  g i v e n  a t  t h e  w o r k s h ~ p  on 
" P e r s p e c t i v e s  of Development o f  F u e l  Energy Complexes u n t i l  
t h e  Year 2 0 3 0 n ,  4 March 1981, P rague ,  C.S.S.R. 



CZECHOSLOVAKIA'S ENE3GY SITUATION 

Th roughou t  t h e  e s t a b l i s h m e n t  o f  t h e  C z e c h o s l o v a k  S o c i a l i s t  
R e p u b l i c  heed  a n d  h i g h  p r i o r i t y  h a v e  b e e n  g i v e n  t o  t h e  d e v e l o p -  
ment  o f  t h e  c o u n t r y ' s  f u e l  a n d  e n e r g y  s y s t e m .  

A s  a r e s u l t ,  t h e  t o t a l  u s e  o f  p r i m a r y  e n e r g y ,  f o r  examp le ,  
h a s  i n c r e a s e d  o v e r  t h e  p a s t  25 y e a r s ,  f r o m  42 m t c e  i n  1955 t o  
105.1  m t c e  i n  1980 ,  w h i l e  t h e  a n n u a l  e l e c t r i c i t y  c o n s u m p t i o n  h a s  
r i s e n  f rom 15  TWh t o  7 4 . 5  TWh ( T a b l e  1 )  . 

T a b l e  1 .  Development  o f  p r i m a r y  e n e r g y  c o n s u m p t i o n  i n  
C z e c h o s l o v a k i a ,  1955-1980. 

T o t a l  Consumpt ion  
P r i m a r y  e n e r g y  E l e c t r i c i t y  

Year (mtce) ( TbJh ) 

1980 i n d e x  
(1955=100)  250 497 

B u t  c o n d i t i o n s  f o r  Czechos lova l : ia ,  as f o r  a n y  o t h e r  i n d u s -  
t r i a l i z e d  c o u n t r y ,  i n  p r o v i d i n g  f u e l s a n d  e n e r g y  a s  w e l l  a s  o t h e r  
r a w  or s e c o n d a r y  m a t e r i a l s  h a v e  r a d i c a l l y  a n d  f u n d a m e n t a l l y  
changed  s i n c e  t h e  m i d - s e v e n t i e s .  A s  a c o n s e q u e n c e ,  deve lopmen t  
o f  t h e  FEC s y s t e m  w i l l  r e q u i r e  much more a t t e n t i o n  f r o m  a l l  
e c h e l o n s  o f  management.  The c o u n t r y ' s  soc ia l  and economic  de -  
v e l o p m e n t  i n  t h e  e i g h t i e s  a n d , t h e r e a f t e r  w i l l  l a r g e l y  depend  o n  
how e f f i c i e n t l y  f u e l s  a n d  e n e r g y  c a n  b e  u s e d .  T h i s  f a c t  i s  a t  
t h e  h e a r t  o f  t h e  c o u n t r y ' s  s t r a t e g i c  p l a n n i n g  f o r  a  h i g h e r  
e f f e c t i v i t y  o f  t h e  e n t i r e  n a t i o n a l  economy. 

From a n  economic  p o i n t  o f  v i e w ,  ~ z e c h o s l o v a k i a ' s  raw mate- 
r i a l  b a s e ,  i n c l u d i n g  t h e  n a t i o n a l  e n e r g y  s e c t o r ,  a p p e a r s  t o  b e  
l i m i t e d  and  i n c o m p l e t e .  The r a p i d  e x ~ a n s i o n  i n  i n d u s t r y ,  a g r i -  
c u l t u r e ,  a n d  t r a n s p o r t  a n d  t h e  advancement  i n  p e o p l e ' s  s t a n d a r d  
o f  l i v i n g  i n p l y  t h a t  l a r g e  amoun ts  o f  p r i m a r y  e n e r g y  are  con-  
sumed. T h i s  i s  m a n i f e s t e d ,  among o t h e r s ,  by t h e  r i s i n g  o i l  a n d  
g a s  i m p o r t s ,  w h i c h  w i l l  c o n t i n u e  t o  grow i n  t h e  f o r e s e e a b l e  
f u t u r e .  T a b l e  2  g i v e s  t h e  h i s t o r i c a l  a n d  p r o j e c t e d  ~ r i r n a r y  
i m p o r t s  i n  p e r c e n t  o f  y e a r l y  e n e r g y  c o n s u m p t i o n ,  1960-2000.  

T a b l e  2 .  S h a r e s  o f  i m p o r t s  i n  p r i m a r y  e n e r g y  c o n s u m p t i o n ,  
h i s t o r i c a l  a n d  p r o j e c t e d .  

Year 1960 1965 1970 1980 1985  1990 2000 
% 10 .9  1 8 . 5  34 .2  3 8 . 3  38 .5 -38 .7  38 .6  36 .8 -37 .3  



More s p e c i f i c a l l y , c o n s i d e r  t h e  e n e r g y  s i t u a t i o n  i n  r e c e n t  y e a r s .  
I n  1979 ,ou t  o f  a t o t a l  p r i m a r y  ene rgy  consumpt ion  o f  101 .3  m t c e ,  
4 2 . 5  mtce w e r e  c o v e r e d  by i m p o r t s ,  37.9 m t c e  of  which came f rom 
t h e  S o v i e t  Union. Crude o i l  consumpt ion o f  18.9 mtce was a l m o s t  
c o m p l e t e l y  (1  8 . 8  m t c e )  i m p o r t e d ,  m o s t l y  (1  8 . 3  m t c e )  f rom t h e  
USSR. 1979 i m p o r t s  o f  n a t u r a l  g a s , o n  t h e  o t h e r  hand,  w e r e  
6.77 Gm3, o u t  o f  a t o t a l  consumpt ion o f  7.6 Gm3. The 1980 n a t u r a l  
g a s  i m p o r t s  o f  7 .7  Gm3 w e r e  f u l l y  p r o v i d e d  by t h e  S o v i e t  Union. 

T h i s  t r e n d  toward a n  e v e r  g r e a t e r  s h a r e  o f  i m p o r t e d  h igh-  
g r a d e  f u e l s  i n  t h e  n a t i o n ' s  f u e l  s u p p l y  c l e a r l y  c a n n o t  c o n t i n u e ,  
owing t o  t h e  p r e v a i l i n g  g l o b a l  ene rgy  p red i camen t .  T h i s  h a s  been  
d u l y  r e c o g n i z e d  and  t h i s  i s  why t h e  c o u n t r y ' s  p r i m a r y  e n e r g y  con- 
sumpt ion  p o l i c y  was f u n d a m e n t a l l y  changed a l r e a d y  i n  t h e  p e r i o d  
o f  t h e  S i x t h  F ive-Year  P l a n  (1976-1980).  The new p o l i c y  i s  t o  
expand c o a l  e x p l o i t a t i o n  f o r  t h e  g e n e r a t i o n  o f  power and  h e a t  and  
t o  s p e e d  up t h e  i m p l e m e n t a t i o n  o f  n u c l e a r  power p r o j e c t s .  

INTERNATIONAL ENERGY COOPERATION 

C z e c h o s l o v a k i a  h a s  been  p l a y i n g  a n  a c t i v e  ro le  i n  a l l  k i n d s  
o f  r e l a t e d  i n t e r n a t i o n a l  p r o j e c t s .  T h i s  c o o p e r a t i o n  w i l l  b e  
deepened a n d  expanded i n  p a r t i c u l a r  by t y i n g  up  a d d i t i o n a l  elec- 
t r i c  power c a p a c i t i e s  and  by c o n s t r u c t i n g  t h o u s a n d s  o f  k i l o m e t e r s  
o f  i n t e r c o n n e c t e d  ne tworks .  These p l a n s  i n v o l v e  t h e  n a t i o n a l  
s y s t e m s  w i t h i n  CMEX a s  w e l l  a s  o t h e r s ,  whereve r  p o s s i b l e .  

Another  h i g h - p r i o r i t y  a r e a  o f  t h i s  l i n e  o f  c o p e r a t i o n  between 
CMEA c o u n t r i e s  i s  r e s o u r c e  deve lopment  i n  terms o f  new e n e r g y  
s o u r c e s  a n d  raw m a t e r i a l s .  T h i s  e f f o r t ,  which i s  l i n k e d  t o  t h e  
program o f  economic i n t e g r a t i o n  o f  t h e  member c o u n t r i e s ,  i s  t h e  
f i r s t  among t h e  long- te rm,  t a r g e t - o r i e n t e d  CMEA c o o p e r a t i o n  p ro -  
grams i n  p r e p a r a t i o n .  (More on t h e  t a r g e t  p rograms,  t h e i r  pur -  
p o s e ,  and  s e t u p  w i l l  b e  s a i d  a t  t h e  end  o f  t h i s  p a p e r . )  A s  re- 
g a r d s  t h e  deve lopment  o f  t h e  FEC, t h e  f o l l o w i n g  ma jo r  d i r e c t i o n s  
have been set  f o r t h :  

- Each member c o u n t r y  w i l l  s t r i v e  t o  o p t i m a l l y  d e v e l o p  i t s  
own p r i m a r y  e n e r g y  r e s o u r c e s ;  

- O i l  a n d  g a s  p i p e l i n e s  t o  b e  c o n s t r u c t e d  j o i n t l y  w i l l  
s e r v e  t o  d e l i v e r  o i l  a n d  n a t u r a l  g a s  f rom t h e  S o v i e t  
Union t o  o t h e r  CPlEA members; 

- The CMEA c o u n t r i e s  w i l l  set  up a  u n i f i e d  elec t r ic  power 
sys tem t h a t  i s  t o  b e  backed up by l a r g e  power c e n t e r s ,  
which i n  t u r n  w i l l  b e  c o n n e c t e d  by v e r y  h i g h  v o l t a g e  
g r i d s  ; 

- Accord ing  t o  a  j o i n t  program e x t e n d i n g  t o  1990, n u c l e a r  
power s t a t i o n s  w i l l  b e  b u i l t  i n  t h e s e  c o u n t r i e s ;  con- 
s t r u c t i o n  o f  t h e  p l a n t s  a n d  p r o d u c t i o n  o f  r e l a t e d  equ ip -  
ment w i l l  be  c o v e r e d  by s p e c i a l  c o n t r a c t s  o f  c o o p e r a t i o n ;  

- Major  s c i e n t i f i c  a n d  t e c h n o l o g i c a l  e f f o r t s  w i l l  be  made 
f o c u s i n g  on t h e  p r o v i s i o n  o f  new ene rgy  s o u r c e s  and on  
t h e  r e d u c t i o n  o f  e n e r g y  r e q u i r e m e n t s  i n  a l l  s e c t o r s  o f  
t h e  n a t i o n a l  economy; 



- Major e n e r g y - i n t e n s i v e  p r o d u c t i o n  c a p a c i t i e s  w i l l  be  con- 
s t r u c t e d  j o i n t l y ,  w i t h  due c o n s i d e r a t i o n  of  op t imm p l a n t  
s i z e  and p r o x i m i t y  t o  l a r g e  energy  s o u r c e s .  

The e n e r g y  i s s u e  i s  g a i n i n g  i n c r e a s i n g  impor tance  i n  t h e  
g l o b a l  c o n t e x t  and  f o r  t h e  f u t u r e  o f  a l l  nank ind ;  it i s  c e r t a i n l y  
a d v i s a b l e  t h e r e f o r e  t o  p r e p a r e  f o r  t h e  long- te rm s o l u t i o n s  o f  
r e l a t e d  problems i n  t h e  framework o f  i n t e r n a t i o n a l  c o o p e r a t i o n ,  
such  a s ,  f o r  example,  a l o n g  t h e  l i n e s  o f  t h e  Un i ted  N a t i o n s  and  
r e g i o n a l  o r g a n i z a t i o n s .  

THE FUELS AND ENERGY POLICY 

The main o b j e c t i v e s  o f  o u r  f u e l s  and  e n e r g y  p o l i c y  a r e  i n -  
c o r p o r a t e d  i n  t h e  v a r i o u s  p r o j e c t s  t h a t  a r e  p a r t  o f  t h e  S t a t e  
t a r g e t  programs on t h e  f u e l s  and  energy  economy. These p r o j e c t s  
f a l l  i n t o  3  main c a t e g o r i e s :  

( a )  One set  of  p r o j e c t s  r e l a t e s  t o  brown and h a r d  c o a l  
min ing .  Throughout  t h e  e i g h t i e s ,  brown c o a l  w i l l  re- 
main t h e  f o r e m o s t  f u e l  b a s e  f o r  power and h e a t  genera-  
t i o n  and t h e  h e a t i n g  o f  d w e l l i n g s .  Hard c o a l  w i l l  
c o n t i n u e  t o  p r o v i d e  t h e  raw m a t e r i a l  b a s e  f o r  c o k i n g ;  
it w i l l  h e l p  expand c o o p e r a t i o n  w i t h  CMEA c o u n t r i e s  
and s e r v e  a s  a  s i g n i f i c a n t  s o u r c e  o f  h a r d  c u r r e n c y .  

( b )  Another  g roup  o f  p r o j e c t s  i s  d e v o t e d  t o  t h e  development  
o f  n u c l e a r  power,  which i s  a n t i c i p a t e d  t o  c o v e r  a d e c i -  
s i v e  p o r t i o n  o f  a d d i t i o n a l  ene rgy  needs .  Nuc lea r  power 
e n g i n e e r i n g  s h o u l d  h e l p  g r a d u l l y  phase  o u t  b o t h  o i l  and  
n a t u r a l  g a s ,  p a r t i c u l a r l y  i n  h e a t  g e n e r a t i o n ;  t h i s  
ough t  t o  c o n t r i b u t e  s i g n i f i c a n t l y  t owards  r e d u c i n g  t h e  
demands f o r  impor ted  h igh -g rade  f u e l s .  

( c )  The t h i r d  g roup  o f  p r o j e c t s  i s  g e a r e d  toward r a t i o n a l i -  
z a t i o n  o f  e n e r g y  a n d  consumpt ion.  These e f f o r t s  a r e  
e s t i m a t e d  t o  p e r m i t  r e l a t i v e  e n e r g y  s a v i n g s  o f  11 mtce 
i n  1980 and o v e r  22 mtce i n  1990. 

Coal  Min ing 

C u r r e n t l y  r o u g h l y  124 m i l l i o n  t o n s  o f  c o a l  a r e  mined p e r  
y e a r ;  t h e  t a r g e t s  f o r  1985 and 1990 a r e  126-128 and 130 m i l l i o n  
t o n s ,  r e s p e c t i v e l y .  P lanned a n n u a l  o u t p u t s  d i f f e r  p e r  t y p e  o f  
c o a l .  E x p l o i t a t i o n  o f  brown c o a l  and l i g n i t e  i s  e n v i s a g e d  t o  
r ise f rom c u r r e n t l y  96 m i l l i o n  t o n s  t o  100 m i l l i o n  t o n s  p e r  y e a r ;  
whereas  h a r d  c o a l  i s  e x p e c t e d  t o  s t a y  a t  a p p r o x i m a t e l y  t h e  p r e s e n t  
r a t e  o f  a b o u t  28 m i l l i o n  t o n s .  

B e s i d e s  minor d e p o s i t s  i n  C e n t r a l  and Sou the rn  S l o v a k i a  and 
Sou the rn  Morav ia,  t h e  main b a s e  o f  brown c o a l  min ing  i s  l o c a t e d  
a t  t h e  O r e  ~ o u n t a i n s  ( ~ r u z n d h o r ~ )  range  i n  Nor th and North-West 
Bohemia. Near l y  h a l f  o f  C z e c h o s l o v a k i a ' s  g e o l o g i c a l  r e s e r v e s  
a r e  d e p o s i t e d  i n  t h i s  r e g i o n ,  t h a t  i s ,  main ly  i n  t h e  P o s t  and 
Sokolov c o a l  b a s i n s .  The two d i s t r i c t s  w i l l  c o n t i n u e  t o  b e  t h e  
f u e l  b a s e  and backbone o f  Czechoslovak power e n g i n e e r i n g  f o r  t h e  
n e x t  30 t o  40 y e a r s .  



P a s t  and  c u r r e n t  c o a l  p r o d u c t i o n  f i g u r e s  i n d i c a t e  t h a t  t h e  
i n t e n s i t y  o f  e x p l o i t a t i o n  i n  t h e s e  r e g i o n s  h a s  been  enormous. 
Between World War I1 and 1375 t k , e  Nor th  Bohenian ( Y o s t )  and  I l o r t h  
West Bohemian (Soko lov )  c o a l  d i s t r i c t s  t u r n e d  o u t  1185 and 407 
m i l l i o n  t o n s  o f  c o a l ,  r e s p e c t i v e l y ,  t o t a l i n g  1590 m i l l i o n  t o n s .  
N e a r l y  80% o f  t h e  c o a l  was b r o u g h t  o u t  by o p e n c a s t  m in ing .  I n  
t h e  same p e r i o d ,  3.1.109m3 o f  o v e r b u r d e n  was removed a t  an  a v e r -  
a g e  s t r i p p i n g  f a c t o r  o f  2 .45 m3/ton. Whi le  i n  t h e  Most d i s t r i c t  
c o a l  e x p l o i t a t i o n  i n c r e a s e d  5 . 5  t i m e s  t h e  volume o f  s t r i p p e d  o v e r -  
bu rden  r o s e  16 t i m e s ,  p a r t l y  b e c a u s e  o f  enhanced o p e n c a s t  m in ing  
b u t  ma in l y  b e c a u s e  o f  e v e r  g r e a t e r  m i n i n g  d e p t h s  ( T a b l e  3 ) .  

T a b l e  3.  Brown c o a l  p r o d u c t i o n  i n  No r th  Bohemia ( ~ o s t  d i s t r i c t ) ,  
1945-1975. 

P r o d u c t i o n  
( G t )  

I n c r e a s e  
( 9 6 )  

T o t a l  1 .185 
Coa l  550 
Overburden 1600 

Development o f  o p e n c a s t  m in ing  t e c h n o l o g y  h a s  f a c i l i t a t e d  
t h e  e x p l o i t a t i o n  o f  c o a l  r e s e r v e s  t h a t  c a n n o t  b e  mined under -  
g round.  T h e r e  h a s  been  a  g r a d u a l  t r a n s i t i o n  t o w a r d s  o p e n - p i t  
m i n i n g  i n  a r e a s  w i t h  g r e a t e r  seam d e p t h s ,  where c o n d i t i o n s  f o r  
m in ing  a c t i v i t i e s  a r e  m o r e  complex a n d  where t h e  o v e r b u r d e n  
t h i c k n e s s  may b e  a s  much a s  200 m. 

T h i s  t r a n s i t i o n  t o  more c o m p l i c a t e d  m in ing  c o n d i t i o n s  re- 
q u i r e s  new equ ipment  t h a t  i s  c a p a b l e  o f  h a n d l i n g  s u b s t a n t i a l l y  
h i g h e r  o u t p u t s  i n  e x t r a c t i o n ,  d i s t r i b u t i o n ,  and m a t e r i a l  t r a n s -  
p o r t a t i o n .  High c a p a c i t y  e x c a v a t o r s  and  o v e r b u r d e n  s p r e a d e r s  
have  c o n t r i b u t e d  t o  r a i s e  t h e  o v e r a l l  p r o d u c t i v i t y  p e r  man s h i f t  
f rom 7.4 t o n s  i n  1960 t o  a b o u t  16 t o n s  i n  t h e  p e r i o d  o f  t h e  S i x t h  
F ive-Year  P l a n  ( 1  976-1 980)  . 

The f i r s t  h igh -pe r fo rmance  t e c h n o l o g i c a l  complex o f  t h i s  
k i n d  (TC-1) c o n s i s t e d  o f  a n  e x c a v a t o r ,  b e l t  c o n v e y o r s ,  a n d  a n  
o v e r b u r d e n  s p r e a d e r  f e a t u r i n g  a  t h e o r e t i c a l  o u t p u t  o f  1500 m3 
p e r  hou r .  The o u t p u t  was r a i s e d  t o  2500 a n d  5000 m3 p e r  hour  
i n  t h e  s u b s e q u e n t  TC-2 g e n e r a t i o n s ,  a n d  t o  10 ,000  m3 f o r  t h e .  
commiss ioned TC-3. 

What t h i s  e n t a i l s  i n  terms o f  equ ipment  and  i n v e s t m e n t s  i s  
b e s t  i l l u s t r a t e d  by a n  example.  To m e e t  t h e  p l a n n e d  p r o d u c t i o n  
t a r g e t s  i n  t h e  c o a l  d i s t r i c t  c o n s i d e r e d ,  new p r o d u c t i o n  c a p a c i t i e s  
t o t a l i n g  more t h a n  50 m i l l i o n  t o n s  p e r  y e a r ,  w i l l  have  t o  b e  
b u i l t  i n  t h e  n e x t  15  y e a r s ;  some 60 l a r g e - s i z e  e x c a v a t o r s  and  
o v e r b u r d e n  s p r e a d e r s  w i l l  b e  needed ,  a n d  270 km o f  l o n g - d i s t a n c e  
b e l t  conveyo rs  w i t h  b e l t  w i d t h s  g r e a t e r  t h a n  2000 mrn w i l l  have 
t o  b e  p r o v i d e d  d u r i n g  t h e  n e x t  t w o  f i v e - y e a r  p l a n s .  



Another  i m p o r t a n t  p r e r e q u i s i t e  i s  a d e q u a t e  t r a n s p o r t a t i o n  
c a p a c i t y  f o r  s h i p p i n g  t h e  c o a l  f rom t h e  m in ing  d i s t r i c t s  else- 
where.  A l though most o f  t h e  c o a l  p roduced i s  s t e a m  c o a l  f o r  
power g e n e r a t i o n  i n  t h e r m a l  power s t a t i o n s  t h a t  a r e  s i t u a t e d  i n  
t h e  c o a l  d i s t r i c t - - a n d  which r e c e i v e  t h e  c o a l  d i r e c t l y  v i a  con- 
v e y e r s ,  t r u c k s ,  o r  r a i l r o a d  s i d i n g s - - t h e  amounts o f  c o a l  t r a n s -  
p o r t e d  by t h e  Czechos lovak  N a t i o n a l  R a i l r o a d s  c o n t i n u e  t o  grow 
c o n s i d e r a b l y .  The o v e r a l l  volume o f  c o a l  moved by r a i l  i s  now 
3 3  m i l l i o n  t o n s  p e r  y e a r  and w i l l  b e  s t e p p e d  up  t o  4 5  m i l l i o n  
by 1990. T h i s  enormous bu rden  on t h e  n a t i o n a l  r a i l w a y  s y s t e m  
r e q u i r e s  e x t e n s i v e  r e c o n s t r u c t i o n  and o t h e r  measures  l es t  t r a n s -  
p o r t a t i o n  s h o u l d  become a  b o t t l e n e c k  o f  t h e  expand ing  min ing  
o p e r a t i o n s .  

Development o f  t h e  c o a l  d i s t r i c t  i s  c o m p l i c a t e d  by t h e  
n e c e s s i t y  f o r  " i n d u c e d "  p r o j e c t s ;  t h e  need f o r  i n f r a s t r u c t u r a l  
deve lopment  a r i s e s  b e c a u s e  min ing  o p e r a t i o n s  a r e  i n c r e a s i n g l y  
though g r a d u a l l y  b e i n g  t r a n s f e r r e d  t o  r e g i o n s  where a b o l i s h e d  
mines must b e  r e p l a c e d ;  a  p a r t i c u l a r  prob lem is  t h e  r e l o c a t i o n  
o f  communicat ion l i n k s .  

A s  f o r  h a r d  c o a l ,  t h e  a n n u a l  p r o d u c t i o n  r a t e  w i l l  remain  
f a i r l y  unchanged a t  a p p r o x i m a t e l y  28 m i l l i o n  t o n s .  E x t r a c t i o n  
w i l l  b e  much m o r e  d i f f i c u l t ,  however ,  w i t h  t h e  c o a l  r e s e r v e s  i n  
g e o l o g i c a l l y  f a v o r a b l e  l o c a t i o n s  b e i n g  l a r g e l y  e x h a u s t e d .  T h i s  
i m p l i e s  h i g h  i n v e s t m e n t s  and  a  p r e f e r e n c e  f o r  m ines  i n  new l o c a -  
t i o n s .  The "Darkov" mine i n  t h e  c l a s s i c a l  m in ing  s e c t i o n  o f  t h e  
Ostrava-Karv inA d i s t r i c t  is  a c a s e  i n  p o i n t .  T h i s  new m i n ~  under  
c o n s t r u c t i o n  i s  e x p e c t e d  t o  have  a  d a i l y  o u t p u t  o f  up  t o  20,000 
t o n s .  Upon c o m p l e t i o n  i n  1990 it w i l l  t a k e  o v e r  t h e  o u t p u t  f rom 
t h e  " N i n t h  o f  May" mine and e x p l o i t  t h e  c o a l  r e s e r v e s  o f  t h e  p r e s -  
e n t  "May Day" mine. F u r t h e r  i n v e s t m e n t  p r o j e c t s  a r e  a b o u t  t o  
s t a r t  i n  o t h e r  new m in ing  d i s t r i c t s ,  s u c h  a s  ~ Y i b o r - ~ a s t  and  
~ r e n z t d t - ~ r o j a n o v i c e .  Major  e f f o r t s  a t  d e v e l o p i n g  t h e  bo t tom p a r t  
of t h e  KarvinA " s a d d l e  s t r a t a "  seams i n v o l v e  a n  a r e a  o f  a b o u t  
60 km2. E x p l o r a t o r y  b o r e h o l e  e s t i m a t e s  i n d i c a t e  a n  a n n u a l  produc-  
t i o n  p o t e n t i a l  o f  up t o  4 m i l l i o n  t o n s  o f  h igh -g rade  c o k i n g  c o a l .  

However, e x p l o r a t i o n  r e s u l t s  o b t a i n e d  imp ly  t h a t  e x p l o i t a t i o n  
would have t o  b e  c a r r i e d  o u t  under  c o n d i t i o n s  s o  f a r  unp receden ted  
i n  Czechos lovak  min ing  p r a c t i c e .  T h i s  i s  due t o  t h e  v e r y  compl i -  
c a t e d  g e o l o g i c a l  s t r u c t u r e  o f  t h e  s t r a t a ,  c r i t i c a l  d e p t h s  of  f u  - 
t u r e  w o r k i n g s ,  c o n s i d e r a b l e  i n f l u x  o f  met l lane, h i g h  t e m p e r a t u r e  o f  
s u r r o u n d i n g  r o c k s ,  s u b s t a n t i a l  w a t e r  i n r u s h ,  "heavy"  r o o f  l a y e r s ,  
i n c r e a s e d  i n f l a m m a b i l i t y  o f  c o a l ,  and  c o a l  and g a s  o u t b u r s t s .  

O the r  l o c a t i o n s  a r e  o p e r a t e d  by t h e  A s s o c i a t i o n  o f  Kladno 
h a r d  c o a l  mines i n  t h e  d i s t r i c t s  o f  Kladno, W e s t  Bohemia, E a s t  
Bohemia, and R o s i c e ,  S o u t h e r n  Morav ia .  T h e r e  r e s e r v e s  a r e  f a i r l y  
e x h a u s t e d  due t o  p a s t  i n t e n s i v e  e x p l o i t a t i o n ,  and  f u r t h e r  produc-  
t i o n  c u t b a c k s  a r e  e n v i s a g e d  f o r  t h e  p e r i o d  o f  1981-30. 

However, i n  t h e  E a s t  Bohemian d i s t r i c t ,  i . e . ,  i n  t h e  a r e a  
of  t h e  ~ e j e d l q  a n d  Stakhanov  m ines ,  i t  a p p e a r s  t h a t  p r o d u c t i o n  
f i g u r e s  may be  m a i n t a i n e d  s t i l l  beyond t h e  y e a r  2000. The fo rmer  
m ine ,  w i t h  some c o k i n g  c o a l  seams,  i s  b e i n g  r e c o n s t r u c t e d  f o r  



p r o v i d i n g  up t o  600,000 t o n s  a n n u a l  o u t p u t  by 1990. G e o l o g i c a l  
e x p l o r a t i o n  i n  new s e c t o r s  o f  t h e  Stakhanov mine a r e a  h a s  a s c e r -  
t a i n e d  t h a t  t h e  t o t a l  volume o f  e x p l o i t a b l e  r e s e r v e s  j u s t i f i e s  
e x t e n s i v e  r e c o n s t r u c t i o n .  Accord ing t o  a  two-s tage r e c o n s t r u c -  
t i o n  p l a n ,  a n n u a l  o u t p u t  w i l l  f i r s t  amount t o  600,000 t o n s  o f  
c o a l ,  and l a t e r ,  i n  1990, t o  1 .2  m i l l i o n .  

Another  p r o m i s i n g  r e g i o n  o f  t h e  Kladno A s s o c i a t i o n  i s  t h e  
S l a n p  c o a l  b a s i n  w i t h  f o u r  seams a t  d e p t h s  o f  1000-1200 m, con- 
t a i n i n g  o v e r  300 m i l l i o n  t o n s  o f  g e o l o g i c a l  r e s o u r c e s ,  some 
170 m i l l i o n  o f  which a r e  r e s e r v e s .  A new mine i n  t h e  S l a n l  c o a l  
b a s i n  may be  c o n s t r u c t e d  i n  t h e  p e r i o d  o f  t h e  Seven th  F ive-Year  
P lan ,  w i t h  p r o d u c t i o n  t o  s ta r t  a b o u t  1995 and f u l l  c a p a c i t y  
amount ing t o  2.5 m i l l i o n  t o n s  p e r  y e a r .  Even h e r e ,  t h e  h i g h l y  
c o m p l i c a t e d  min ing and g e o l o g i c a l  c o n d i t i o n s  p resuppose  a  con- 
s i d e r a b l e  amount o f  R Q 3  f o r  s a f e  and e f f e c t i v e  min ing .  Problems 
a r i s e  ma in l y  f o r  h y d r o g e o l o g i c a l  r e a s o n s :  waters are s a t u r a t e d  
w i t h  C02 and H2S a t  p r e s s u r e s  o f  3-8 MPa, seams a r e  j e o p a r d i z e d  
b y  r o c k  p e r c u s s i o n s ,  work ing d e p t h s  r e a c h  t o  1000 and 1200 m ,  
and t e m p e r a t u r e s  exceed 3 5 O ~ .  These c o n d i t i o n s  r e q u i r e  new s h a f t  
s i n k i n g  t e c h n i q u e s ,  coal e x t r a c t i o n  methods f o r  g r e a t e r  d e p t h s ,  
pumping and t r e a t m e n t  o f  s a l t  w a t e r s ,  and underground a i r  cond i -  
t i o n i n g .  

A s  c a n  b e  s e e n  f rom t h e  above ,  t h i s  expans ion  o f  o u t p u t  f rom 
c o a l  min ing  r e q u i r e s  h i g h e r  i n v e s t m e n t s  now t h a n  i n  t h e  f o r e g o i n g  
p e r i o d .  C a p i t a l  r e q u i r e m e n t s  a r e  e s t i m a t e d  t o  b e  a b o u t  40.109 
Czechoslovak crowns i n  b o t h  t h e  Seven th  and  E i g h t h  F ive-Year  P l a n  
p e r i o d s .  

Power E n g i n e e r i n g  

The f u t u r e  deve lopment  o f  Czechos lovak  power e n g i n e e r i n g  
w i l l  depend upon a  g r a d u a l  i n c r e a s e  i n  e n e r g y  p r o d u c t i o n  by nu- 
c l e a r  power s t a t i o n s .  The c o n s t r u c t i o n  of f u r t h e r  t h e r m a l  power 
s t a t i o n s  i s  r u l e d  o u t  by t h e  amounts o f  c o a l  r e s e r v e s  a v a i l a b l e .  
The l a s t  ma jo r  t h e r m a l  power p l a n t s  t o  b e  c o ~ p l e t e d  a r e  P runerov  
I1 and  Melnik 111. Thus n u c l e a r  power w i l l  have t o  s t e p  i n ,  
which i s  e x p e c t e d  t o  grow f rom 4 .5  TWh i n  1980 t o  a b o u t  40 TWh 
i n  1990, f u l l y  c o v e r i n g  t h e  i n c r e m e n t a l  e lec t r i c  power consump- 
t i o n  t h a t  i s  a n t i c i p a t e d  f o r  t h a t  p e r i o d .  

The c o u n t r y ' s  n u c l e a r  power c a p a c i t y  i s  b e i n g  b u i l t  up con- 
s i s t e n t l y .  The 880 MW n u c l e a r  power s t a t i o n  V-1 a t  J a s l o v s k k  
Bohunice o p e r a t e s  r e l i a b l y ,  and a n o t h e r  s t a t i o n  o f  t h e  same 
c a p a c i t y  i s  under  c o n s t r u c t i o n  t h e r e .  A 1760 F1C.J power p l a n t  i s  
underway a t  Dukovany. O t h e r  pend ing  p r o j e c t s  i n v o l v e  f o u r  
440 MW b l o c k s  f o r  a  power s t a t i o n  a t  Mochovce and t h e  f i r s t  
1000 MW b l o c k  t o  b e  set  up a t  Temel in .  

Nuc lear  power p l a n t s  w i l l  main l y  b e  used t o  s u p p l y  i n d u s t r i a l  
h e a t .  So f a r ,  t h e  c o n s t r u c t i o n  o f  n u c l e a r  power c o g e n e r a t i o n  
p l a n t s  a n d ,  p o s s i b l y ,  of n u c l e a r  h e a t  g e n e r a t i o n  p l a n t s  p rov id -  
i n g  h e a t  f o r  l a r g e  c i t i e s  i s  a t  t h e  p l a n n i n g  s t a g e .  



F o r  t h e  p l a n n e d  deve lopmen t  o f  n u c l e a r  power  e n g i n e e r i n g  
t h e  c o u n t r y  w i l l  b e  a b l e  t o  r e l y  on  a d e q u a t e  d o m e s t i c  u r a n i u m  
s u p p l i e s  a n d ,  a b o v e  a l l ,  on  i t s  close c o o p e r a t i o n  w i t h  t h e  
S o v i e t  Union.  The n u c l e a r  p rog ram w i l l  b e  m o s t l y  b a s e d  o n  e q u i p -  
ment  made i n  C z e c h o s l o v a k i a ,  wh i ch  o t h e r  t h a n  f o r  d o m e s t i c  pu r -  
p o s e s  w i l l  a l s o  b e  e x p o r t e d  t o  o t h e r  s o c i a l i s t  c o u n t r i e s .  

A n o t h e r  i m p o r t a n t  b r a n c h  o f  C z e c h o s l o v a k  power e n g i n e e r i n g  
i s  hydropower .  The o u t p u t  c u r r e n t l y  a t t a i n a b l e  i s  1 .2  GW, wh ich  
is  s l i g h t l y  more t h a n  h a l f  o f  w h a t  i s  assumed t o  b e  a v a i l a b l e  
upon c o m p l e t i o n  o f  t h e  pumped s t o r a g e  power s t a t i o n s  C i e r n y  Vdh 
a n d  Dlouhh ~ t r % n &  a n d  t h e  Danube hydropower  s t a t i o n .  F u r t h e r -  
more, s m a l l - s c a l e  hydropower  s t a t i o n s  of u p  t o  10 MW c a p a c i t y  
may a d d  a s  much a s  1 . 7  TWh p e r  y e a r .  

Hydrocarbon  P r o d u c t i o n  

I n  t h e  f u e l s  a n d  e n e r g y  b a l a n c e  g a s  i s  g a i n i n g  i m p o r t a n c e .  
Most n a t u r a l  g a s  i s  i m p o r t e d  f r o m  t h e  S o v i e t  Un ion.  1980 i m p o r t s  
w e r e  7 . 7 .  Gm3, a n d  a  m o d e r a t e  g r o w t h  i s  e x p e c t e d  f o r  t h e  p e r i o d  
of t h e  S e v e n t h  F ive -Year  P l a n  (1981-1985) .  

W i t h  n a t u r a l  g a s  p r o d u c t i o n  g row ing  f r o m  c u r r e n t l y  1  ~ r n ~  t o  
a b o u t  1 . 7 5  Gm3 i n  1990 ,  d o m e s t i c  d e p o s i t s  d o  n o t  p l a y  a  p r o m i n e n t  
ro le .  However,  t h e s e  g a s  f i e l d s  are r e g a r d e d  a s  s u p p l e m e n t a r y  
s o u r c e ;  t h e y  are  u s e d  t o  cover s e a s o n a l  c o n s u m p t i o n  p e a k s  a n d  a r e  
l i n k e d  t o  u n d e r g r o u n d  g a s  s t o r a g e  c a p a c i t i e s  a n d  p e a k - s u p p o r t i n g  
s o u r c e s .  They m u s t  b e  f u l l y  e q u i p p e d  t e c h n i c a l l y  so a s  t o  p e r m i t  
maximum p r o d u c t i o n  when n e e d e d ,  e s p e c i a l l y  i n  w i n t e r t i m e .  
S t o r a g e  c a p a c i t y  i n  u n d e r g r o u n d  f a c i l i t i e s  i s  p l a n n e d  t o  i n c r e a s e  
f r o m  c u r r e n t l y  900 m i l l i o n  m3 t o  beyond  3 - 1 0 9  m3 i n  1990.  

Gas i n d u s t r y  e x p a n s i o n  r e q u i r e s  c o n s i d e r a b l e  c a p i t a l  expen-  
d i t u r e .  F o r  1980-1990,  t h e  amount  r e q u i r e d  f o r  b u i l d i n g  l o n g -  
d i s t a n c e  t r a n s i t  p i p e l i n e s  i s  n e a r l y  10 .1  o 9  C z e c h o s l o v a k  c rowns .  
T h i s  i s  more t h a n  o n e  t h i r d  o f  t h e  e x p e n s e s  i n c u r r e d  f o r  t h e  
o v e r a l l  d e v e l o p m e n t  o f  t h e  g a s  i n d u s t r y  i n c l u d i n g  t h e  e x p l o i t a -  
t i o n  o f  n a t u r a l  g a s  a n d  o i l  reserves. 

The o i l  reserves a s c e r t a i n e d  d o  n o t  s u p p o r t  any  i n c r e a s e  i n  
d o m e s t i c  a n n u a l  p r o d u c t i o n ,  now a b o u t  1 0 0 , 0 0 0  t o n s .  P r e s e n t  d e  
p o s i t s  a r e  g e n e r a l l y  n o t  d e e p e r  t h a n  2 -2 .5  k ~ .  F o r  a n  e x p a n s i o n ,  
s u b s t a n t i a l l y  g r e a t e r  d e p t h s  of 3-6.5 km and  more w i l l  h a v e  t o  b e  
e x p l o r e d  i n  p o t e n t i a l  new a r e a s  a n d  f o r m a t i o n s .  

Ene rgy  Costs a n d  R a t i o n a l i z a t i o n  

T a b l e  4 shows t h e  e v o l u t i o n  of t h e  e n e r g y  e n e r g y  s u p p l y  
s t r u c t u r e ,  1960-2000,  i n  p e r c e n t .  Note t h a t  

- t h e  e m p h a s i s  is  o n  coal e x p l o i t a t i o n  
- n u c l e a r  power  i s  t e n t a t i v e l y  a s s m e d  t o  r e a c h  a h o u t  20% 

o f  s u p l y  i n  t h e  y e a r  2900.  



T a b l e  4. E v o l u t i o n  Q £  p r i m a r y  e n e r g y  s u p p l y  s t r u c t u r e  i n  C z e c h o s l o v a k ~ a  ( X ) .  

Energy  S o u r c e  1960 1965 1970 1975 1980* I985 1990 2000 

S o l i d  f u e l s  87.4 81.3 75. Q 67.6 61.9 58.3 52.5 39.8 

O i l  and i t s  p r o d u c t s  6.5 12.3 17.2 23.6 24.0 24.3 23.8 20.3 

N a t u r a l  g a s  2.6 1.4 3.2 5.1 9.9 10.4 11.4 14.9 

N u c l e a r  e n e r g y  - - f 0.1 0.9 4.6 9.3 20.0 

H y d r o e l e c t r i c  power 2.Q 2.8 1.7 1.4 1.6 1.1 1.4 1.2 

O t h e r  e lec t r i c  power ,  
i n c l .  i m p o r t s  1.5 2.2 2.9 2.2 1.7 1.3 1.6 3.8 I 

w 
I 

T o t a l  100 100 100 100 100 100 100 100 



Even t h i s  v e r y  b r i e f  c h a r a c t e r i z a t i o n  o f  t h e  e n e r g y  s u p p l y  
s t r u c t u r e  i s  i n d i c a t i v e  o f  t h e  k i n d  and  s c o p e  o f  p rob lems i n v o l v e d  
i n  p r o v i d i n g  a d e q u a t e  f u e l  a n d  e n e r g y .  

A main p rob lem i s  c o s t .  The s p e c i f i c  c o s t s  o f  p r o v i d i n g  
e n e r g y  ( i . e . ,  t h e  c o s t  p e r  u n i t  o f  p r imary  e n e r g y )  have been 
found  t o  grow p r o g r e s s i v e l y  w i t h  t h e  amount o f  e n e r g y  i n v o l v e d ,  
i - e . ,  t o  b e  a n  e x p o n e n t i a l  f u n c t i o n  o f  t h e  amount o f  e n e r g y  w i t h  
p o s i t i v e  p a r a m e t e r s :  

w i t h  

E  amount o f  e n e r g y  r e s o u r c e s ,  tce;  
N ( E )  c o s t  o f  e n e r g y  i n  Czechos lovak  crowns f o r  E .  

F i g u r e  1 .  S p e c i f i c  c o s t s  o f  e n e r g y .  

T h i s  r e l a t i o n s h i p  h o l d s  n o t  o n l y  f o r  t o t a l  c o s t s  b u t  a n a l o -  
g i c a l l y  a l s o  f o r  c a p i t a l  e x p e n d i t u r e ,  h a r d  c u r r e n c y  r e q u i r e m e n t s ,  
manpower, env i ronmen t31  damage, e tc .  

These p a r a m e t e r s  o r  t h e  v a l u e  o f  any  o n e  o f  them c o u l d  q u i t e  
e a s i l y  become p r o h i b i t i v e  u n l e s s  t h e  r e q u i r e m e n t s  f o r  e n e r g y  c a n  
be  k e p t  a t  a  t o l e r a b l e  l e v e l .  Thus t h e r e  i s  a n  immed ia te  and  
v i t a l  need f o r  r a t i o n a l i z i n g  t h e  u s e  and consumpt ion  o f  f u e l s  and  
e n e r g y .  T h i s  i s  t h e  t h i r d  main l i n e  o f  t a r g e t  p rogram a c t i v i t i e s  
d e s c r i b e d  above .  

The p o s i t i o n  o f  t h e  Czechos lovak  power e n g i n e e r i n g  and  f u e l  
economy must b e  made q u i t e  c l e a r  i n  t h i s  c o n t e x t .  I t  i s  d e f i n e d  
a s  f o l l o w s :  

I n  o r d e r  f o r  t h e  n a t i o n a l  economy t o  d e v e l o p  s m o c t h l y  i t  i s  
i n d i s p e n s a b l e  t h a t  t h e  c o n s i d e r a b l e  r e s e r v e  p o t e n t i a l  t h a t  
e x i s t s  b e  e x p l o i t e d  i n  a  s u f f i c i e n t l y  b r o a d  manner  p e ~ m i t t i n g  
a  c o n s i s t e n t  r a t i o n a l i z a t i o n  o f  t h e  u s e  and c o n s u m p t i o n  o f  



f u e l s  and e n e r g y .  T h i s  i s  a n d w i l l  r ema in  one o f  t h e  funda-  
m e n t a l  i s s u e s  o f  t h e  c o u n t r y ' s  o v e r a l l  economy. 

The main p rob lem e v o l v e s  f rom t h e  f a c t  t h a t  C z e c h o s l o v a k i a ' s  
n a t i o n a l  p r i m a r y  e n e r g y  consumpt ion  t e n d s  t o  b e  t o o  h i g h .  One 
c a n n o t  c o n t i n u o u s l y  p u t  up w i t h  a  s i t u a t i o n  a s  shown i n  T a b l e  5 ,  
where more e n e r g y  i s  s p e n t  p e r  p e r s o n  t h a n  i n  o t h e r  advanced 
c o u n t r i e s  t h a t  g e n e r a t e  a  h i g h e r  GNP/cap a t  a  lower  p e r - c a p i t a  
e n e r g y  consumpt ion .  T h i s  f a c t  is  n o t  j u s t  a  consequence  o f  
C z e c h o s l o v a k i a ' s  p r imary  e n e r g y  s t r u c t u r e ,  which is  c h a r a c t e r i z e d  
by a  h i g h  s h a r e  o f  s o l i d  f u e l s  r e s u l t i n g  i n  v e r y  h i g h  c o n v e r s i o n  
l o s s e s .  

T a b l e  5. P e r  c a p i t a  e n e r g y  consumpt ion  i n  v a r i o u s  c o u n t r i e s  
a s  compared t o  t h a t  o f  C z e c h o s l o v a k i a ,  1980 ( t ce )  . 

Count ry  t c e / c a p  I n d e x  

C. S .  S .  R. 6. 7 1 0 0  
F.R.G. 6 .2  93  
N e t h e r l a n d s  6.1  9  1 
U.K. 5.8  87 
J a p a n  4.8 67 

I n  r e c e n t  y e a r s ,  t h e  c o u n t r y  h a s  s e e n  a  g r a d u a l  r e d u c t i o n  
i n  ene rgy  consumpt ion  i n  terms o f  p r i m a r y  e n e r g y  p e r  u n i t  o f  
n a t i o n a l  income. Compare T a b l e  6  f o r  t h e  p e r i o d s  1965-1375 a n d  
t h e r e a f t e r .  S p e c i f i c  e n e r g y  consumpt ion  d e c r e a s e d  a t  a  r e l a t i v e -  
l y  f a s t e r  p a c e  i n  t h e  e a r l y  p e r i o d  t h a n  o v e r  t h e  t o t a l  p e r i o d  
unde r  c o n s i d e r a t i o n .  T h i s  was t h e  t i m e  when t h e  e n e r g y  s u p p l y  
s t r u c t u r e  came t o  change  r a p i d l y  i n  f a v o r  o f  l i q u i d  and  g a s e o u s  
f u e l s ,  t h e  l a t t e r  r i s i n g  f rom a b o u t  1 3 . 0 5  t o  305. Though s p e c i -  
f i c  e n e r g y  consumpt ion  k e e p s  g o i n g  down even  a f t e r  1975 it d o e s  
s o  a t  a  much s l o w e r  r a t e ,  a s  i s  i n d i c a t e d  by t h e  g rowing  v a l u e s  
o f  s p e c i f i c  e n e r g y  consumpt ion  i n  t h e  f i f t h  l i n e  and  t h e  e n e r g y  
e l a s t i c i t y  i n d e x  i n  t h e  bo t tom l i n e  o f  t h e  t a b l e .  

A c c o r d i n g l y ,  o u r  e n e r g y  consumpt ion  l e v e l  i s  marked ly  h i g h e r  
t h a n  t h a t  o f  some o t h e r  i n d u s t r i a l l y  advanced c o u n t r i e s ;  assuming  
a n  e n e r g y  e f f i c i e n c y  comparab le  t o  s u c h  h i g h l y  deve loped  c o u n -  
t r i es  a s ,  e . g . ,  J a p a n ,  t h e  d i f f e r e n c e  a c o u n t s  t o  r o u g 3 l y  25 t o  
30 mtce p e r  y e a r .  Here, r a . t i o n a l i z i n g  t h e  u s e  and  consumpt ion  
o f  f u e l s  and  e n e r g y  w i l l  b e  a n  i m p o r t a n t  t a s k .  Y e t  changes  w i l l  
have t o  come a b o u t  g r a d u a l l y ,  f o r  t h e  p rob lems  i n v o l v e d  a r e  f a r  
r e a c h i n g  and  i n t e r l i n k e d .  

A m a j o r  t o o l  f o r  improv ing  e n e r c v  - - u s e  and  f o r  c u t t i n g  n a t i o n -  
a 1  e n e r g y  n e e d s  i s  p r o v i d e d  by t h e  t a r a e t d r i e n t e d  s t a t e  proqram 
(TOSP) t h a t  i s  g e a r e d  t o  t h e  r a t i o n a l i z a t i o n  o f  e n e r g y  u s e  and  
consumpt ion .  T h i s  program c o n s i s t s  o f  a  v a r i e t y  o f  m e a s u r e s  
d i s c u s s e d  e l s e w h e r e .  
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Table 6 .  Relating energy consumption and gross national product. 

Parameter 1 9 6 5  1 9 7 0  1 9 7 5  1 9 8 0  
(preliminary) 

Sross national product 
( 1 0 '  Crowns) 230.5  313 .5  4 1 5  5 0 5  

Primary domestic 
consumption (mtce) 71.9  81.2 93.1 

Energy required to 
produce GNP 
(ktce/l o g  Crowns) 3 1 2  

Energy requirement 
index ( % )  1 0 0  

Relative change of 
specific energy con- 
sumption per five- 
year-perioda ( % )  - 
Flexibility factor E - 0 . 3 9 6  0 . 4 8 8  0 . 6 1 8  

a Calculated from one five-year plan period to the next. 

t f ive--year period 
E(t) primary energy consumption over period t. 
D(t) national product over period t. 

IylANAGING NATIONAL ENERGY DEVELOPXENT 

This brief overview of Czechoslovakia's energy situation 
would be incomplete without mentioning adequate management of the 
fuel and energy system. Some of the problems involved are also 
related to the TOSPs. Typically, a country's FEC is an extensive 
and complex socioecononic system. Managing and controlling such 
a systen are very complex tasks. Such pro5lems are dealt with 
by present management theory and practice all over the world, 
irrespective of the social and political system in question. A 
very good example of how such problems may be approached has been 
given by IIASA's Energy Systems Program. Another yrominent and 
broadly based project is currently under way at the Internation21 
Scientific Research Institute for Management 2ro5lems in Xoscow. 



The l a t t e r  i s  among o t h e r s  aimed a t  t h e  a p p l i c a t i o n  o f  system- 
t h e o r e t i c a l  and  mode l ing  app roaches  f o r  improv ing  t h e  s c i e n t i f i c  
management o f  t h e  deve lopment  o f  t h e  n a t i o n a l  f u e l  and  ene rgy  
sys tem.  I n  t h i s  c o n t e x t ,  a l s o  some o f  o u r  a p p r o a c h e s  a n d  r e s u l t s  
s h o u l d  be  ment ioned.  I n  f a c t ,  I am a b s o l u t e l y  conv inced  t h a t  t h e  
t r a d i t i o n a l  a n d  r o u t i n e  methods used i n  t h e  p a s t  a r e  no l o n g e r  
a d e q u a t e  f o r  s o l v i n g  t h e  p rob lems under  c o n s i d e r a t i o n .  T h i s  f a c t  
a l o n e  ( o v e r  a n d  above t h e  need f o r  a  common u n d e r s t a n d i n g  o f  cer- 
t a i n  c o n c e p t s  i n  t h i s  f i e l d )  n e c e s s i t a t e s  a  c o n t i n u o u s  and  i n t e n -  
s i v e  exchange o f  r e s u l t s ,  e x p e r i e n c e ,  and  i d e a s  t h a t  i s  t o  go  on 
a t  a l l  l e v e l s  and i n c l u d e  a l l  a s p e c t s  a n d  p o s i t i o n s .  

Some o f  t h e  new p o s s i b i l i t i e s  s e e m  t o  l i e  i n  a n  e f f e c t i v e  
comb ina t i on  o f  t h e  s c e n a r i o  app roach  w i t h  t h e  TOSP method.  By 
u s i n g  s u c h  a n  a p p r o a c h  i t  would b e  p o s s i b l e  t o  l i n k  t h e  c o g n i t i v e  
f u n c t i o n  o f  s c e n a r i o s  w i t h  t h e  m a n a g e r i a l  and  o r g a n i z a t i o n a l  pu r -  
p o s e s  o f  TOSPs ( F i g u r e  2 ) .  

Comprehension E 
D e s c r i p t i o n  

Managenent E 
O r g a n i z a t i o n  

Scenarios 

Models 

Model System 

Forecasts 

Plans 

' 'As r e g a r d s  t h e  b r o a d  and t o p i c a l  q u e s t i o n  o f  management  
I  w i l l  m e n t i o n  j u s t  t w o  p o i n t s .  One o f  t h e m  c o n c e r n s  p l a n n i n g ,  
w h i c h  r e q u i r e s  e x t e n s i v e  u s e  o f  t h e  m e t h o d  o f  t a r g e t  p r o g r a m s .  
S u c h  a  program m u s t  b e  a  w e l l - f o u n d e d  s e t  o f  m e a s u r e s  and b e  
S a c k e d  up b y  a c c u r a t e  c a l c u l a t i o n s .  T h e s e  m e a s u r e s  m u s t  b e  
o r i e n t e d  t o w a r d s  t h e  f i n a l  r e s u Z t ,  i - e . ,  a  c o m p l e t e  s o l u t i o n  o f  
a  g i v e n  p r o b l e m .  I t  i s  i m p o r t a n t  t h a t  t h e  program d e y i n e  t h e  
s t a g e s  and  s e q u e n c e  o f  m e e t i n g  t h e  v a r i o u s  t a s k s .  O b v i o u s l y ,  i t  
i s  a l s o  n e c e s s a r y  t o  h a v e  a  program management  s y s t e m  t h a t  c l e a r -  
l y  d e f i n e s  t h e  p e r s o n a l  r e s p o n s i b i l i t i e s  i n  e v e r y  s e c t o r  o f  work  
and g r a n t s  t h e  n e c e s s a r y  r i g h t s .  W i t h o u t  a l l  t h a t  t h e  program 
w o u l d  b e  n o t h i n g  b u t  a  l i s t  o f  y e a r n e d - f o r  d e s i r e s . "  
L.I. Brezhnev a t  t h e  m e e t i n g  o f  t h e  C e n t r a l  Commit tee o f  t h e  USS9 
Communist P a r t y  i n  Oc tobe r  1 9 8 0 .  

F i g u r e  2. Managing t h e  development  o f  FEC s y s t e m s .  





However, work ing  o u t  a  TOSP f o r  s u c h  c o m p l i c a t e d  s y s t e m s  a s  
a c o u n t r y ' s  f u e l  and  ene rgy  s e c t o r  o r  a  p a r t  t h e r e o f  i s  a n  e x -  
t r e m e l y  demanding t a s k  s i n c e  t h e  program must meet t h e  c a . t e g o r i c a 1  
r e q u i r e m e n t s  ment ioned above.  I t  t u r n s  o u t  t h a t  t h e  t a s k  c a n  be 
l a r g e l y  s i m p l i f i e d  by u s i n g  s u i t a b l e  s c e n a r i o s  and  e f f e c t i v e  
models .  F i g u r e  3 i s  a rough and  b a s i c  s c h e m a t i c  r e p r e s e n t a t i o n  
o f  t h e  p r o c e d u r e  t h a t  can  b e  employed f o r  work ing  o u t  a  t a r g e t  
program w i t h  t h e  h e l p  o f  s c e n a r i o s .  

Note t h e  p r o c e d u r e  used  t o  se t  up t h e  s c e n a r i o s  p r o p e r .  
T h i s  s e p a r a t e  e l e m e n t  c o n s i s t s  o f  a  s u i t a b l e  mode l ing  p r o c e d u r e  
( i . e . ,  a  m a t h e m a t i c a l  and  l o g i c  mode l ing  method)  s e r v i n g  t o  con- 
s t r u c t  a  ser ies o f  s c e n a r i o s .  I t  i s  a l s o  te rmed t h e  s c e n a r i o  
l a y o u t  s i n c e  i t  d e t e r m i n e s  t h e  k i n d  o f  se t  up chosen  f o r  t h e  
s c e n a r i o  ser ies;  t h e  set  c o v e r s  a r e g i o n  o f  s y s t e m  deve lopment  
p o s s i b i l i t i e s  which h a s  been  r e a s o n a b l y  d e l i m i t e d  b e f o r e h a n d .  
I n  t h i s  way t h e  s c e n a r i o  s e l e c t i o n  s h o u l d  b e  improved,  t h e  d e g r e e  
o f  a r b i t r a r y  s e l e c t i o n  be r e d u c e d , a n d  t h e  communicat ion o f  t h e  
s c e n a r i o s  b e  enhanced e v e n t u a l l y .  However, t h e  p r o c e d u r e  i s  t o  
b e  r e f i n e d  f u r t h e r  i n  c o n j u n c t i o n  w i t h  o t h e r  a p p r o a c h e s .  S i g n i f i -  
c a n t  e x p e r i e n c e  w i l l  b e  d e r i v e d  f rom a p p l i c a t i o n s  w i t h  r e s p e c t  t o  
long- te rm deve lopment  up t o  t h e  y e a r  2 0 0 0 .  

I f  s u c h  and  o t h e r  l i n e s  i n  t h e  deve lopment  o f  f u e l s  and  
power e n g i n e e r i n g  c a n  be pursued  i n  a  c r e a t i v e  a t m o s p h e r e  o f  
n a t i o n a l  and  i n t e r n a t i o n a l  c o o p e r a t i o n  t h e y  w i l l  b e  o f  b e n e f i t  
f o r  s o c i e t y  a s  a who le  a n d  t h u s  c o n t r i b u t e  t o  p e a c e  t h r o u g h o u t  
t h e  w o r l d .  
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