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ABSTRACl 

The 1985 US energy f low i s  shown i n  graph ica l  form using Department o f  

Energy data. It i s  a convenient g raph ica l  device t o  i l l u s t r a t e  supply and 

end-use data. Energy use i n  1985 remained a t  1984 leve ls .  A notable change 

i s  an increase i n  t ransmi t ted  e l e c t r i c a l  energy made poss ib le  by increase i n  

nuclear and c o a l - f i r e d  generation. 

78 GWe a t  year-end. 

percent, and domestic product ion rose s l i g h t l y  f o r  t he  f o u r t h  year. 

decont ro l  o f  n a t u r a l  gas p r i c e s  was associated with a dec l ine  i n  both wellhead 

p r i ces  and use cont ra ry  t o  p red ic t ions .  Transportat ion accounted f o r  

two-thirds o f  petroleum consumption. 

automobile f l e e t ,  the amount o f  f u e l  used increased due t o  an increase i n  s ize  

of the  f l e e t  and the  number of mi les  driven. Due t o  the  f a l l  i n  the  p r i c e  o f  

crude o i l  a t  t he  end o f  1985, the  p r i ces  o f  most energy supplies were subject  

t o  a downward pressure. Assuming t h a t  such trends continue, 1985 may prove t o  

be a t u r n i n g  p o i n t  i n  energy usage. 

US nuclear capaci ty increased by 8 GWe t o  

Petroleum use s tab i l i zed ;  net imports dropped n ine  

P a r t i a l  

Despite b e t t e r  average mileage o f  the  

INTROOUCTION 

United States Energy Flow Charts t r a c i n g  primary resource supply and 

end-use have been prepared by members o f  the  Energy and Resource Planning 

Group a t  the  Lawrence Livermore Nat iona l  Laboratory since 1972. (lY2) 

are convenient g raph ica l  devices t o  show r e l a t i v e  s ize  o f  energy sources and 

end-uses since a l l  f ue l s  are compared on a common Btu basis. The amount o f  

d e t a i l  on a f low cha r t  can vary subs tan t i a l l y ,  and there i s  some p o i n t  where 

complexity begins t o  i n t e r f e r e  w i t h  the  main ob jec t ives  o f  the  presentation. 

The char ts  shown here have been drawn so as t o  remain c lea r  and be consistent 

with assumptions and s t y l e  used previously.  

They 
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ENERGY FLOW CHARTS 

Figures 1 and 2 are energy f low charts f o r  calendar years 1985 and 

1964(3), respec t ive ly .  Conventims and conversion fac to rs  used i n  

cons t ruc t ion  o f  the char ts  are given i n  the  Appendix. 

e a r l i e r  years, consumption o f  enerqy resources is given i n  Table 1. These ' 

data represent subs tan t i a l  rev i s ions  by DOE (see Monthly Energy Review, March 

1983, p. 36). 

For comparison with 

THE U.S. ECONOMY I N  1985 

I n  1985 economic growth i n  the  U.S. slowed compared with the r a t e  o f  

growth i n  the  previous year (Table 2). This moderated growth together w i t h  

continued conservation and e f f i c i e n c y  improvements he lp  exp la in  the  s i m i l a r i t y  

i n  1985 and 1984 U.S. energy consumption. 

Although GNP and energy consumption i n  a l l  forms have tended t o  be 

decoupled since 1970 (Figure 3), some economists be l ieve  e l e c t r i c  load growth 

i s  d i r e c t l y  r e l a t e d  t o  economic growth. 1985 data appear t o  bear out t h a t  

r e l a t i o n s h i p  (Figure 3 ) .  E l e c t r i c  load growth f o r  1985 was 2.5%, very c lose 

t o  the GNP growth o f  2.3%. The r e l a t i o n s h i p  i s  a lso  a f fec ted  by the cost o f  

primary energy, and the  dec l ine  i n  the  r e a l  cost  o f  coa l  i n  1985 was a major 

con t r i bu to r  i n  keeping e l e c t r i c i t y  p r i ces  down and maintaining economic 

growth. ( 6 )  
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TABLE 1. COMPARISON OF ANNUAL ENERGY USE I N  U. S.(4) 

Quads 
1979 1980 1981 1982 1983 1984 1985 

Natu ra l  gas 
Imports 

20.08 
1.25 

Crude o i l  and NGL 
Domestic crude & NGL 20.39 
Foreign imports ( i n c l .  
products & SPR) 17.90 
Exports 1.00 
SPR storage reserve, 0.14 
Net use (minus 
exports and SPR) 37.15 

Coal ( i n c  1. exports ) 17.48 

E l e c t r i c i t y  
Hydroe lec t r i c  ( u t i l i t y )  

Geothermal & other 

Nuclear 2.78 
Gas 3.61 
Coal 11.26 
O i l  3.28 
T o t a l  f u e l  21.90 
T o t a l  t ransmi t ted  

energy 7.67 

(net only)  0.95 

(net only)  0.02 

Res iden t ia l  and 
Commerc i a  1 15.71 

I n d u s t r i a l  25.53 

Transportat ion 20 -44 

T o t a l  consumption** 79 
(DOE / E I A ) 

19.91 
0.99 

20.50 

14.63 
1.15 
0.10 

33.89 

18.54 

0.94 

0.02 
2.74 
3.81 
12.12 
2.63 
22.26 

7.80 

15.09 

23.79 

19.67 

76 

19.70 
.90 

20.45 

12.69 
1.26 
0.71 

31.17 

18.33 

0.89 

0.02 
3.01 
3.76 
12.58 
2.20 
22.46 

7.83 

14.55 

22.50 

19.47 

74 

18.26 
0.93 

20.50 

10.82 
1.73 
0.37 

29.22 

18.60 

1.06 

0.02 
3.12 
3.34 
12.58 
1.57 
21.69 

7.65 

14.64 

19.98 

19.04 

71 

16.34 
0.94 

20.53 

LO. 56 
1.56 
0.49 

29.04 

17.29 

1.13 

0.02 
3.22 
3.01 
13.23 
1.54 
22.15 

7.88 

14.29 

19.55 

18.97 

70 

17.75 
0.86 

20.96 

11.39 
1.53 
0.42 

30.40 

19.70 

1.10 

0.03 
3.55 
3.21 
14.09 
1.29 
23.27 

8.23 

14.48 

21.11 

19.81 

73 

16.89 
0.93 

21.14 

LO. 68 
1.65 
0.24 

29.93 

19.39 

0.96 

0.04 
4.14 
3.14 
14.54 
1.09 
23.91 

8.43 

14.88 

20.37+ 

19.98 

74 

* S t ra teg i c  petroleum reserve storage began i n  October, 1977. 

+ Includes f i e l d  use o f  n a t u r a l  gas. 

**Note t h a t  t h i s  t o t a l  i s  no t  the  sum o f  e n t r i e s  above. 
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( 5 )  TABLE 2 Percent o f  change from preceding year: 

(1982 d o l l a r s )  1984 1985 

Gross Nat iona l  Product 6.5 

Personal consumption expenditures 4.4 

Gross p r i v a t e  domestic investment 31.4 

Exports o f  goods and services 6 . 2  

Imports o f  goods and services 23.6 

Government purchases o f  goods and services 4.3 

2.3 

3.3 

-1.9 

-2.9 

2.4 

5.9 

COMPARISON WITH 1984 AND EARLIER YEARS 

1985 U.S. energy consumption showed few s i g n i f i c a n t  changes f r o m  the  

previous year (Table 1). The greatest  changes occurred i n  the primary energy 

sources used i n  the  product ion o f  e l e c t r i c i t y .  Due t o  l o w  r a i n f a l l ,  hydro- 

e l e c t r i c  generation f e l l .  For the second year, the  amount of @ power 

generated from nuclear s ta t ions"  exceeded t h a t  o f  hyd roe lec t r i c  power. 

supplied 78% o f  a l l  f o s s i l  f ue l s  used f o r  e l e c t r i c a l  generation, a 3% increase 

over 1984. Coal used t o  produce e l e c t r i c i t y  represented 85% o f  the  t o t a l  U.S. 

coa l  consumption, which reached a record h igh  l e v e l .  A 2?6 drop i n  U.S. coa l  

product ion was o f f s e t  by the  highest l e v e l  o f  imports since 1979, 52% higher 

than i n  1984. Withdrawal from s tockp i les  t h a t  were accumulated i n  1984 as a 

precaution against a possible coa l  miner's s t r i k e  cont r ibu ted  t o  1985's 

domestic c o a l  supply. 

Coal 

* Approximately 1.284 based on 31% conversion e f f i c i e n c y  
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Years 

Figure 3. GNP related to energy use and electric generation. 



E f f i c i e n c y  improvements, f u e l  switching and conservation res t ra ined 

increase i n  petroleum usage, which changed very l i t t l e .  The average domestic 

wellhead p r i c e  o f  crude o i l  dropped f iom $25.88/bbl t o  $24.08 whi le average 

landed cost o f  crude o i l  imports dropped from $28.42 t o  $26.72/bbl. ( 4 )  

crude o i l  imports, shown i n  Fig.  4 ,  f e l l  9%. 

SPR and inventory drawdowns i n  a n t i c i p a t i o n  o f  lower world o i l  p r i ces  both 

cont r ibu ted  t o  the  decrease. 

drop whi le imports from Mexico and Canada increased so t h a t  by year-end, they 

c o l l e c t i v e l y  suppl ied 35% o f  net  imports. 

Domestic o i l  product ion ( i nc lud ing  crude o i l ,  n a t u r a l  gas l i q u i d s  and 

Net-  

A lower l e v e l  o f  imports f o r  the 

Imports from Arab members o f  OPEC continued t o  

other hydrocarbons) rose f o r  the fou r th  year i n  a row. Production dec l ine  a t  

t he  super-giant Prudhoe Bay f i e l d  on the  North Slope, Alaska i s  now estimated 

t o  s t a r t  i n  1988. The 100-mi l l ion b a r r e l  Mi lne Po in t  f i e l d  was connected t o  

the  Alaskan p ipe l ine .  

f i e l d ,  decl ines i n  product ion i n  the  lower 48 s ta tes  were more than o f f s e t  by 

Alaskan increases. 

Together with increased production a t  the Kuparak 

I n  response t o  f a l l i n g  pr ices,  US d r i l l i n g  a c t i v i t y  slowed 

dramat ica l l y  as evidenced by the  

estimates t h a t  71,840 we l l s  were 

1986. (7) 

number o f  d r i l l  r i g s  operating. 

d r i l l e d  i n  1985 versus a t o t a l  o f  76,620 i n  

DOE 

Despite t a l k  o f  a n a t u r a l  gas bubble, o v e r a l l  n a t u r a l  gas use decl ined 

4.3%; t h i s  drop was r e f l e c t e d  i n  smal l  decreases i n  e l e c t r i c a l ,  r e s i d e n t i a l  

and commercial, and i n d u s t r i a l  end-use sectors. Natura l  gas was p a r t i a l l y  

decontrol led i n  January 1, 1985; about 40% remains under con t ro l .  A t  the  end 

o f  the year, wellhead p r i ces  had f a l l e n  7% contrary t o  p red ic t ions  o f  

decontrol  c r i t i c s  . The drop can i n  p a r t  be a t t r i b u t e d  t o  downward pressures 

on a l l  types o f  energy fo l l ow ing  the col lapse i n  o i l  pr ices.  
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Useful  energy t o t a l s  f o r  1984 and 1985 were v i r t u a l l y  the  same (Figures 1 

& 2). 1985's s l i g h t  increase i n  re jec ted  energy i s  a t t r i b u t e d  t o  h igher 

u t i l i t y  e l e c t r i c i t y  generation and t ranspor ta t ion  f igures  which represent less  

e f f i c i e n t  processes i n  energy consumption. 

Transportat ion accounted f o r  30% o f  a11 f o s s i l  f ue l s  consumed and 

two-thirds o f  the  petroleum supply. 

has remained a t  19-20 quads f o r  a decade. An increase o f  2% i n  motor gasol ine 

use i n  1985 (Table 3) r e f l e c t s  an increase i n  the  number o f  autos and d r i v e r s  

and less  emphasis on conservation o f  previous years. 

r e t a i l  p r i c e  f o r  a l l  types o f  motor gasol ine was 119.8 cents/gal  i n  1984 

compared t o  119.6 cents/gal  i n  1985. 

The amount o f  t ranspor ta t ion  fue l s  used 

The average U.S. c i t y  

1985 - THE STRATEGIC PETROLEUM RESERVE 

Addi t ions o f  42 m i l l i o n  b a r r e l s  o f  o i l  t o  the  S t ra teg i c  Petroleum Reserve 

(SPR) i n  1985 brought the  t o t a l  t o  493 m i l l i o n  b a r r e l s  a t  year end. 

considered enough t o  replace more than 100 days o f  ne t  imports t o  the  U.S.; 

however i t  i s  questionable whether the  amount could meet t h a t  goal  i n  the next 

decade when imports are expected t o  increase. I n  the proposed budget f o r  FY 

1986, President Reagan c a l l e d  f o r  a moratorium on fu r the r  f i l l i n g  o f  the  

reserve and development o f  increased storage capacity. The ob jec t i ve  i s  t o  

reduce fede ra l  spending. Separate appropr iat ion b i l l s  must be enacted each 

year t o  release funds, bu t  Congress passed a b i l l  r e q u i r i n g  the s tockp i l e  t o  

be f i l l e d  t o  500 m i l l i o n  b a r r e l s  by October 1986. A congressional budget 

r e s o l u t i o n  passed i n  ea r l y  August 1985, provides t h a t  about $350 m i l l i o n  be 

set aside annually f o r  t he  next three years f o r  s t ra teg i c  o i l  purchases. I f  

the  President approves the  b i l l ,  the add i t i on  w i l l  probably be purchased from 

PEMEX, the  Mexican n a t i o n a l  o i l  company. The l a s t  oil purchase f o r  FY 1985 

was one m i l l i o n  ba r re l s  o f  North Sea crude from B r i t i s h  Petroleum a t  $27.10 

f.0.b. i n  l a t e  August. 

It i s  

(8) 
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TABLE 3.  PETROLEUM PRODUCTS.* 

3 10 Barrels/Day (Average) 

1977 1978 1979 1980 1981 1982 1983 1984 1985 

Motor gasol ine 7177 7412 7034 6579 6588 6539 6622 6693 6815 

Je t  f u e l  1039 1057 LO76 1069 1011 1010 1050 1170 1190 

D i s t i l l a t e  f u e l  o i l  3352 3432 3311 2866 2829 2671 2690 2845 2859 

Residual f u e l  o i l  3071 3023 2826 2508 2088 1716 1421 1369 1194 

*Refined petroleum product supplied: sum o f  production, imports, ne t  withdrawals from 

primary stocks minus exports. 

Source: Monthly Enerqv Review, DOE/EIA-0035 (85/12)March 1986; 1985 Annual Enersy 

Review, DOE/EIA-0384 (85) May 1986. 



NUCLEAR POWER I N  1985 

Nuclear power continued t o  grow i n  the U.S. I t  produced almost 16% o f  

e l e c t r i c  power i n  1985 (Table 4). 

operzt ion, had cons t ruc t ion  permits or  on order. 

i s  121 GW,. 

As o f  year-end 130 p lan ts  were i n  

Design capacity o f  the  130 

Table 4 E l e c t r i c a l  Generation 

T o t a l  e l e c t r i c a l  generation (bn kwh) 
Nuclear con t r i bu t i on  (bn kwh) 
Percent nuclear 
I n s t a l l e d  nuclear capaci ty (GWe) 
Number o f  operable reactors 
Annual capaci ty f a c t o r  

2416 2469 
328 384 

13.6% 15.5% 
69.5 78 

86 95" 
56 5% 58.5% 

* A n  a d d i t i o n a l  3 reac tors  are i n  start-up status 

During 1985 the  Nuclear Regulatory Commission granted f u l l  power l icenses t o  9 

nuclear generating uni ts,"  and e igh t  u n i t s  were declared commercially 

operable.** Marble H i l l  - 1 & 2 u n i t s  were cancelled. O f  the  95 operable 

reac tors  f i v e  were i n  power ascension and 23 u n i t s  generated no e l e c t r i c i t y  o r  

amounts subs tan t i a l l y  below capacity. The Nuclear Regulatory Commission (NRC) 

issued l icenses au thor iz ing  fuel- loading and low power t e s t i n g  t o  Mi l ls tone-3,  

Palo Verde-2 and Shoreham. 

* Catawba-1, Byron-1, Waterford-3, Palo Verde-1, Wolf Creek, Fermi-2, 
Limerick-1, Oiablo Canyon-2 and River Bend-1. 

** Susquehanna-2, Callaway-1, Oiablo Canyon-2, Catawba-1, Grand Gulf-1, 
Byron-1, Wolf Creek-1 and Waterford-3. 
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Status o f  Problem-Plaqued Nuclear Pro jec ts  and P lan ts  

Shoreham 

None o f  the  outstanding issues impeding f u l l  power l i cense a t  Shoreham 

a f f e c t  low power operation. The key issue a t  Long I s land  L i g h t i n g  Co's 

( L i l c o )  Shoreham nuclear p l a n t  (809 MWe) i n  Su f fo l k  County, i s  emergency 

planning. A New York s ta te  cou r t  issued a r u l i n g  t h a t  prevented L i l c o  f r o m  

implementing i t s  proposed emergency evacuation p lan  f o r  the  Shoreham 

(9) p lan t .  . 

San Onfre 

San Onfre (43' M e )  on C a l i f o r n i a  Coast near San Lu is  Obispo, down 

since e a r l y  1982 f o r  seismic upgrading, was given permission f o r  f u l l  power 

operat ion i n  November 1984. On November 21, 1985 an accident a t  San Onofre 1 

involved both a loss o f  e l e c t r i c a l  power and a leak i n  the  main feedwater 

system. The p l a n t  was a t  60% power when an e l e c t r i c a l  transformer 

malfunctioned, t r i p p i n g  the reac tor .  Back-up d iese ls  s ta r ted  but f a i l e d  t o  

connect t o  the  e l e c t r i c a l  busses t h a t  ca r ry  power t o  the p lan t .  It took 10-15 

minutes t o  res to re  power. 

discovered a leak i n  the  main feedwater l i n e  which provides water t o  the  steam 

A t  t he  t ime o f  the  accident, the u t i l i t y  a lso  

generator. The p l a n t  was i n  co ld  shutdown a f t e r  the  accident await ing the  

repo r t  o f  the  NRC team sent from Washington t o  look i n t o  the inc ident .  (10) 

-13- 



For t  S t .  Vrain 

A f t e r  13 months closure, Publ ic  Service CO. o f  Colorado's S t .  Vrain 

nuclear p l a n t  received fede ra l  approval i n  July t o  s t a r t  i t s  reactor.  

was due t o  the discovery o f  moisture i n  the helium used t o . c o o l  the p l a n t ' s .  

rad ioac t i ve  cure and f a i l u r e  o f  s i x  o f  t he  p,ant's 37 c o n t r o l  rods t o  i n s e r t  

automat ical ly.  

Closure 

(11) 

Seabrook 

Seabrook nuclear power p l a n t  i n  Seabrook, N.H. s t a r t e d  as a twin u n i t .  

As costs escalated out o f  cont ro l ,  Unit 2 was c o n d i t i o n a l l y  canceled and 

funding has been d i f f i c u l t  f o r  the o r i g i n a l  uni t . (12) Experts promoting 

completion o f  the p r o j e c t  c i t e  the urgent need f o r  power t o  keep New England's 

economy strong. As o f  May 1985, the reactor  was 86% completed and 5 years 

behind schedule. 

o f  f u l l  const ruct ion on Seabrook 1. (13) 

delays, three Maine u t i l i t i e s  and one Vermont u t i l i t y  were t o l d  by t h e i r  

regulators  t o  s e l l  t h e i r  shares i n  the p ro jec t .  

f o r  Seabrook-1 has been extended t o  June 30, 1986. 

operat ion date f o r  t he  1150 MWe p l a n t  i s  October 1986. 

The State Supreme Court permit ted resumption October 1, 1985 

As a r e s u l t  o f  escalat ing costs and 

The f i n a l  sales t ransact ion 

The projected commercial 

(14) 

Zimmer 

Columbus, Southern Ohio E l e c t r i c  Company, C inc inna t i  Gas and E l e c t r i c  

Company and Dayton Power and L i g h t  Company, owners o f  what was o r i g i n a l l y  t o  

be Zimmer nuclear p l a n t  i n  Moscow, Ohio, proposed i n  Jan. 1984 conversion f rom 

nuclear t o  c o a l  f i r e d  operation. F i n a l  decis ion on ca r ry ing  out the  

conversion i s  expected i n  1986. The owners were forced t o  take large 

w r i t e o f f s  against 1985 earnings f o r  t h e i r  investments i n  the abandoned nuclear 

(15) power p lan t .  
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Midland 

Midland Nuclear power p l a n t  i n  Jackson, Michigan, was 85% complete a t  an 

- expense o f  $4 b i l l i o n  when work stopped i n  Ju l y  1984 as a r e s u l t  o f  

construct ion,  regu la t i on  and f inancing problems. Consumers Power Co., 

Midland's owner, i s  consider ing request ing permission t o  convert the nuclear 

p l a n t  t o  a gas fueled generator. (16) 

Three M i l e  I s l a n d  

On October 8, 1985, the  Nuclear Regulatory Agency granted approval t o  

Three M i l e  I s l a n d  Uni t  I t o  increase power output t o  the  l e v e l  necessary t o  

begin generating e l e c t r i c i t y .  

3% power. 

holds, a t  48% and 75% power, t o  a l low a d d i t i o n a l  t r a i n i n g  o f  s i x  s h i f t s  o f  

General Pub l ic  U t i l i t i e s  had completed t e s t s  a t  

F u l l  800 MWe w i l l  be reached i n  three-months a f t e r  two month long 

operators. (17) 

1985 - A TURNING POINT? 

I n  most respects, energy supply and demand were s i m i l a r  i n  1984 and 

1985. 

i n  farm income. 

t h i r t e e n t h  year r e f l e c t i n g  the  increasing c o n t r i b u t i o n  o f  services as opposed 

t o  i n d u s t r i a l  a c t i v i t y  t o  the GNP. 

increased i n  1985 with increases i n  both nuclear and c o a l  con t r ibu t ions .  A t  

year-end crude o i l  p r i ces  f e l l ;  however growth i n  the  t ranspor ta t i on  end-use 

sector i n  1985 must be a t t r i b u t e d  t o  other fac to rs .  From a l l  i nd i ca t i ons  

p r i c e  dr iven  conservation t h a t  has made in-roads i n t o  consumption i n  major 

end-use sectors w i l l  no t  continue a t  the  same l e v e l  i n t o  1986. 

represent a t u r n i n g  p o i n t  i n  the  dec l ine  i n  U.S. energy use since the  

d i s r u p t i v e  events associated w i t h  the  1978 I r a n i a n  revo lu t ion .  

A s l i g h t  dec l ine  i n  GNP growth was associated with an appreciable drop 

Energy use per u n i t  GNP ( in  constant d o l l a r s )  f e l l  fo r  the 

T o t a l  t ransmi t ted  e l e c t r i c a l  energy 

1985 may 



Appendix 

Data and Conventions Used i n  Construction o f  Enerqy Flow Charts 

Data f o r  the f low char t  were provided by tab les  i n  the  Department o f  

Energy Monthly Enerqy Review, DOE/EIA-O035(4), t he  1985 Annual Energy 

Review (18) and the  Quarter ly Coal Report, DOE/EIA-0121. (19)  

The r e s i d e n t i a l  and commercial sector consists o f  housing un i t s ,  

non-manufacturing business establishments, hea l th  and education i n s t i t u t i o n s ,  

and government o f f i c e  bu i ld ings .  

construct ion,  manufacturing, ag r i cu l tu re ,  and mining establishments. The 

t ranspor ta t i on  sector combines p r i v a t e  and pub l i c  passenger and f r e i g h t  

t ranspor ta t ion  and government t ranspor ta t ion  inc lud ing  m i l i t a r y  operations. 

The i n d u s t r i a l  sector i s  made up o f  

U t i l i t y  e l e c t r i c i t y  generation includes power so ld  by both p r i v a t e l y  and 

The non-fuel category o f  end-use consists o f  f u e l s  p u b l i c l y  owned companies. 

t h a t  are no t  burned t o  produce heat, e.g., asphalt,  road o i l ,  petrochemical 

feedstocks such as ethane, l i q u i d  petroleum gases, lubr ican ts ,  petroleum coke, 

waxes, carbon black and crude t a r .  Coking coa l  t r a d i t i o n a l l y  i s  not included. 

The d i v i s i o n  between t*usefullt and "rejected" energy i s  a r b i t r a r y  and 

depends on assumed e f f i c i e n c i e s  o f  conversion processes. 

and commercial end-use sectors, a 75 percent e f f i c i e n c y  was assumed which is a 

weighted average between space heat ing a t  approximately 60 percent and 

e l e c t r i c a l  l i g h t i n g  and other e l e c t r i c a l  uses a t  about 90 percent. 

percent e f f i c i e n c y  was assumed i n  the  i n d u s t r i a l  end-use sector and 25 percent 

i n  t ranspor ta t ion .  

e f f i c i e n c y  o f  the  i n t e r n a l  combustion engine. 

I n  the r e s i d e n t i a l  

Eighty 

The l a t t e r  percent corresponds t o  the  approximate 

-16- 



There are some minor d i f fe rences  between t o t a l  energy consumption shown 

here i n  the  energy f low char ts  and the  DOE/EIA t o t a l s  given i n  Table 1. We 

use ne t  hydroelect - r ic  power i n  f low char ts  r a t h e r  than the  gross amount, which 

i s  customari ly inc luded i n  DOE/EIA t o t a l s .  The ne t  f i g u r e  i s  ca lcu la ted  from 

the  t o t a l  number o f  k i l o w a t t  hours produced by hyd roe lec t r i c  sources. Thus 

the  sum o f  i n d i v i d u a l  con t r i bu t i ons  t o  annual energy consumption shown i n  the  

energy f low char ts  w i l l  be smaller by severa l  quads (10 b tu )  than t o t a l  

publ ished by DOEKIA and given a t  the  top  o f  the cha r t  and i n  Table 1. 

15 

Conversion Factors 

The energy content o f  f u e l s  var ies.  Some approximate, rounded conversion 

factors, u s e f u l  f o r  est imat ion,  are given below. 

Fue 1 

Short t o n  o f  c o a l  

B a r r e l  (42 ga l lons)  o f  crude o i l  

Cubic foo t  o f  n a t u r a l  gas 

K i l o w a t t  hour o f  e l e c t r i c i t y  

- Energy Content (BtuJ. 

22,400,000 

5,800,000 

1,000 

3,400 

More d e t a i l e d  conversion fac to rs  are given i n  the  Department of Energy's 

Monthly Enerqy Review. 

-17-  
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