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HOW LONG WILL U. S. COAL LAST? 

CURRENT RATE OF COAL USE //-I 4920 

[CURRENT RATE OF COAL, OIL, AND GAS WITH 2% GROWTH 

10% GROWTH RATE PER YEAR TO 2020; LEVELIZED PRODUCTION 
THEREAFTER (45 TIMES CUR RENT PRODUCTION - 

I-' 29.5 BILLION TONS/YEAR) 
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"BASED ON TOTAL RESOURCE 



ENERGY 
CONSUMPTION 

(QUADS) 

ORNLDWG 7913389 . 

U. S. ENERGY CONSUMPTION - 1978 

30 I 

NUCLEAR 

HYDRO 

COAL 

GAS 

OIL 

RESIDENTIAU INDUSTRIAL TRANSPORTATION 
COMMERCIAL 

ELECTRIC 
UTILITIES 



' T e c h n i c a l  R i s k s  f o r  A d v a n c e d  c o m b i s t i o n  T e c h n o l o g i e s  
A r e  H i g h  ,. . 

E c o n o m i c s  A r e  U n a t t r a c t i v e  

- S m a l l  U s e r s  C a n n o t  O b t a i n  C o m p e t i t i v e .  T . r a n s p o r t a t i o n  
R a t e s  o r  L o n g  T e r m  C o n t r a c t s  

- U n a v a i  1  a b i  l'i t y  o f  C a p i  t a l  

' A i r  Q u a l i t y  C o n s i d e r a t i o n s  P r e s e n t  D i f f i c u l t i e s  

- U n c e r t a i . n  R e g u l a t o r y  P o l  i c y  

- C o n v e r s i o n  t o  C o a l  W i l l  I n c r e a s e  A i r  E m i s s i o n s .  

- A r e a s  w i t h  P o l l u t i o n  P r o b l e m s  w i l l  b e  U n a b l e  t o  
A b s o r b  New I n c r e a s e s  



COAL IS LESS ECONOMICALLY ATTRACTIVE THAN 
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AND LESS ECONOMICALLY ATTRACTIVE THAN 
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ENVIRONMENTAL ISSUES ARE ANOTHER MAJOR 
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DOE'S MAJOR R&D PROGRAMS ON ELECTRIC POWER 
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GASIFICATION 
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C O A L  LIQUEFACTION 
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OBSTACLES T O  S Y N F U E L S  PRODUCTION 

Uncertainty 

Cost Relative t o  World Oil 

Regulatory 

Technological Risk 

Lack o f  Public Consensus 

Mining Capacity 

Coal Transportation Capabi 1 i ty 

Envtronmental and Health Considerations 



COAL. DEVELOPMENT 

PROGRAMS UNDERWAY IN THE WORLD 

LIQUEFACTION 

Organization Country 

National Coal Board U.K. Supercritical gas extraction; 
extraction of coal constitu- 
ents with light aromatics at 
elevated temperature and 

I pressure 

National Coal Board U.K. 

Ber gbau-Fors chung FRG 

Saarbergwerke FRG 

Broken Hill Australia 
Proprietary,.Ltd. (BHP) 

Hydroliquefaction 

Hydroliquefaction wirh dis- 
posable catalyst at 300 
atmospheres pressure 

Hydroliquefaction with dis- 
posable catalyst at 200-300 
atmospheres 

Hydroliquefaction 

Connnonwealth Scientific Australia Pyral ys is 
and Research Organiza- 
tion (CSIRO) 

Australian Coal 
Industry Research 
Laboratories 

Australia Hydroliquefaction 

Sumi tomo 

Gaz de France 

Japan SRC I; modified to use some 
petroleum liquids as feed- 
stocks 

Japan 

France 

Donor solvent 

Hydroliquefaction/gasification 



a FLUIDIZED BED COMBUSTION: 

Organization 

IEA (Grimethorpel 

NCB/Britis h 
Steel Corp. (BSC) 

NCB 

Babc~ck & Wilson, ~td./ 
Stal ~a'val ( 'U.K. sub- 
sidiary ) 

Ruhrkohle/Gruppe 
Deutsche Babcock AG 

Ruhrkohle/Standardkessel/ 
Thyssen Energie 

Mustad and Sdn AS 
- > 

Country 

U.K. 

U.K. 

U.K. 

FRG 

FRG 

Sweden 

Description 

Pressurized fluidized bed 
combustion (PFBC), 10 A'IX.,  
11 TPH coal feed, 

80,000 pound per hour boiler, 
at BSC's River Don Steel Mill 

Fifteen government subsidized 
units ranging from 10,000- 
80,000 PPH steam equivalent 

170 MWe PFBC unit with turbines/ 
generators for American 
Electric Power 

35. W e  AFBC. near Dusseldotf - 

6 MWe AFBC,. near Recklin 
Haus en 

4 

District heating unit at 
En Koepings (Sweden) 



GASIFICATION 

Organization Country Description 

British Gas U.K. Slagging fixed bed gasification 

CRE (Stoke Orchard) U.K. Fluidized bed gasifier 

~uhrchemie/~uhrkohle FRG Texaco process, 40 atmosphere, 
6 TPH feed 

Saarberg-Otto FRG Entrained slagging, 25-30 Am., 
10 TPH 

FRG 

~heinische Braun- FRG ' 

Kohlen Werke (Rheinbraun) 

Rheinbraun/Bergbau/ FRG 
Forschung, et a1 

Vereinigte- ~1ektriz.itats- ERG 
werke West Falen AG (VEW) 

Entrained slagging, 30 ATM., 
6 TPH 

High temperature Winkler, 10 ATM., 
1 TPH 

Hydrogasification, 880 lb/hr 

High pressure Lurgi, 100 ATM., 
7 TPA 

Pyrolysis and partial gasifi- 
cation of coal plus burning 
residual char to produce 
electricity . 



I E A  C o a l  R e s e a r c h  

G r i m e t h o r p e  PFBC 
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($175M)  .a .. . 
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@ .  P o l a n d  

J a p a n  - l e t t e r  o f  i n t e r e s t  

C o a l  - 0 i  1  M i x t u r e s  

C a n a d i a n s  ( t a s k  s h a r i n g )  

A u s t r a l i a n - J a p a n e s e  

Low NO, B u r n e r  

U S  D e v e l o p l n e n t  

F o r e i g n  I n t e r e s t  



I N T E R N A T I O N A L  C O O P E R A T I V E  P R O G R A M S  ON C O A L  R&D 
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P o l a n d  
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L o n g  R a n g e  -R&D 
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