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FY 1982 Request t o  Congress 
CONSERVATION AN0 RENEWABLE ENERGY 

Funding Sunmary by Major Program o r  Funct ion 
(Budget A u t h o r i t y  i n  Thousands) 

Enacted 
~ ~ p r o ~ r i a t i o d  

b/ So la r  Energy- ......................... $ 587,17&' 
Energy Storage Systems ................. 71,800 
E l e c t r i c  Energy Systems ................ 39,923 
Geothermal E n e ~ y  ....................... 156,021 ... Geothermal Resource Development Fund 1,284 
Hydropower .............................. 21,800 
Bu i ld ings  and Comnuni t y  Systems.. ....... 11 3,770 
I n d u s t r y  ............................... 89,700 
Transpor ta t ion  ......................... 119,650 
S t a t e  and Local ........................ 452,887 
Energy Impact A.;sistance ............... 62,000 
Residential/Corrmercial R e t r o f i t  ........ ( 26 ,1.65)c1 
Mu1 t i - S e c t o r  ........................... 26,500 
Power Market ing Admin is t ra t ions ........ 174.879 

GRANI) TOTAL ............................ $1,917,390 

FY 1981 

P r o ~ o s e d  
Rescission 

Reagan 
Budget 

$ 486,526 
51,867 
35,041 

142,521 
- 20,782 
- 2,746 

62,000 
43,000 
81,000 

335,962 
10,000 

( 6,200) 
26,500 

174,879 

$1,425,768 

Car te r  
Budget 

$ 583,450 
59,500 
39,900 
91,575 

5,574 
3,200 

99,505 
51,618 

121,691 
538,593 
47,550 

Change 

$ - 390,150 
- 20,500 
- 29,000 
- 43,200 
- 5,374 
- 3,200 
- 68,405 
- .50,653 - 83,411 
- 431,628 
- 47,550 
- 31,050 
,- 13,961 

Reagan 
Budget - 

f Excludes pay c o s t  supplemental requests. 
_/ Includes A 1  coho1 Fuels a c t i  v i  t.y . 
C/ An FY 1981 congressional reduc t ion  o f  $20.2 mi 11 i o n  has been subtracted from amounts appropr ia ted f o r  Solar  Technology 1 i ne-i  tems. - 
d/ Re f lec ts  ~ r o n o s e d  . resc iss ion  o f  both p r io r -year  unobl igated balances and FY 1981 budget a u t h o r i t y .  - 
e/ FY 1981 funds f o r  t h i s  program were appropr ia ted t o  Bu i ld ings  and Cormunity Systems. FY 1981 amounts a re  t r e a t e d  as non-add i tems. 

Amount excludes a Bonnev i l l e  Power Admin is t ra t ion  (BPA) FY 1982 est imate o f  borrowing a u t h o r i t y  ($136.2 m i l l i o n )  r e l a t e d  t o  i t s  r e v o l v i n g  fund. 
BPA i s  a se l f - f i nanc ing  p u b l i c  en te rp r i se .  As a r e s u l t ,  amounts represent  t o t a l  appropr ia t ions prov ided o r  requested f o r  the f o u r ' o t h e r  power 
market ing adni n i s  t r a t i o n s  (A1 aska . Southeas tern.  Southwestern. and WPS teyn Area). 
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Program,. Subprogren, Account 

FY 1982 Request to Co~igress 
CONSEKVATION AND RENEWABLE ENERGY 

CS Funding Detail by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Authority i n  Thousands) 

FY 1981 FY 1982 Other Compa.risons 
Enacted Proposed Keagan Carter Reagan A A 

Appropriation Rescission Budget Budget Change Budget C-A C-B 
(A) (B) (C 

A. Sola; Energy - Energy Supply KCD Appropriation (ESRD) 

1. ~ c t i i r e  Solar  Heating and Cooling 
Operating ......................................... $ 39,450 $ -2,300 $ 37,150 $ 32,000 $-21,000 $11,000 $-28,450 $-26,150 
Capital  Equfpnent.......... ......................... 1,250 0 1,250 - 500 - -O - 500 - -750 - -750 

i ~ o t a l .  .......................................... 40,700 -2,300 38,400 32.500 -2 1,100 11, WO -29,200 -26,900 

2. Passive Solar  and Cooling 
Oyerating......................................... .. 31,200 -1.500 29,700 31,450 -21,350 10,100 -21,110 -19,600 

500 Capital  Equipment........................ .......... 0 500 - 300 - -300 200 -- -300 -300 
ITota l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,700 -1,500 30,200 31,950 -21,650 10,300 -21,400 -19,900 

3. Photovoltaic Energy Systems 
Owratinn.......................................... 147.200 -21.000 126.200 154.550 -98.650 55,900 -91,300 -70,300 " 
Capital  Equipment.................................. 7;000 0 7,000 7,000 0 7,000 -- 0 0 

Total........................................ 154,200 -21,000 133,200 161,550 -98,650 162,900 -91,300 -70,300 

4. Thermal Energy Systems 
O p e r a t i n l : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 105,650 -18,050 87,600 76.300 -33,650 42,650 -63,000 -44,950 
Capital Equipment................................ .. 4,250 0 4,250 4,000 -2,650 1,350 -2,900 -2,900 ........................................ 0 Construction 31,85@/ - 31,L)50 0 -31.850 -31.850 5,000 -5,000 

. T o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . .  141,750 -18,050 123,700 85,300 -41,300 44,000 -97,750 -79,700 

5. Biomass Energy Systems 
Operating.................................'......... 41,750 -14,850 26,900 53,450 -33,950 19,500 -22,250 -7,400 

7 50 Capital E w i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -4 50 300 2,500 -i.500 1,000 -- +250 +700 
Total........................................... 42,500 -15,300 27,200 55,950 -35,450 20,500 -22,000 -6,700 

-- 
a/  Includes $8-0 Mi l l ion  f o r  Barstow project  deferred from FY 1981). - 

NOTE: An FY 1981 Congressional reduction of $20.2 mil l ion has been subtracted from amounts appropriated f o r  Solar Technology l i n e - i t e m  1, 2, 3, 5 and 6. 
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Program, Subprogram, Account 

FY 1982 Request to Congress 
CUNSEKVATlUN AND HENEWABLE ENEKGY 

CS Funding Detail by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Authority i n  Thousands) 

FY 1981 FY 1902 Other Comparisons 
Enacted Proposed Reagan Carter ~ e a n a n  A A - - 

Appropriation Rescission Budget B-udget Change ~ u d g e t  C-A C-B 
(A) (B) ( C )  

I 
6. Wind Energy Systems 

Oprating.......................................... $ 78,200 $ -25,600 $ 52,600 $ 71,600 $-52,400 $ 19,200 $ -59,000 $ -33,400 
Capital  Equipment.................................. 2,100 -500 1,600 2,000 -1,800 200 -1,900 -1.400 
Construction....................................... 0 0 0 0 - - -0 - 0 0 0 - -  ............................ Total................ 80,300 -26,100 54,200 73,600 -54,200 19,400 -60,900 -34,800 

7. Ocean Energy Systems .......................................... Operating $ 38,300 $ -4,400 $ 33,900 $ 36,050 $-36,050 $ 0 $-38,300 $-33,900 
Capital  Equipment.................................. 700 0 700 700 -700 0 -700 -700 
Construction....................................... 0 0 0 - 0 - 0 0 -0 P 0 - -  

Total........,.................................. 39,000 -4,400 34,600 36.750 -36,750 0 -39,000.  -34,600 

8. In te rna t iona l  Solar Energy 
Operating........................................ 12,000 -1,200 10,800 12,950 -8,950 4,000 -8,000 -6,800 

. 9. Information Systems 
Operating........................................ 1,400 0 1,400 12,650 -5,950 6,700 +5,300 +5,300 

I 10. Solar Energy k s e a r c h  I n s t i t u t e  
Conetruction..................................... 5,000 0 5.000 23,800 -23,800 0 -5,000 -5,000 

11. Alcohol Fuels 
Operating.. ........................................ $ 20,800 $ -2,800 $ 18,000 $ 32,600 $-22,600 $ 10,000 $ -10,800 $ -8,000 
Construction....................................... 2,500 -2,500 0 0 - - O -  O - -  -2.500 0 

Total........................................... 23,300 -5.300 18,000 32,600 -22,600 10,000 -13,300 -8,000 

12. m-RES 
0 Operating........................................ 0 0 9,500 -9,500 0 0 0 

NOTE: An N 1981 Congressional reduction of $20.2 mil l ion has been subtracted from amounts appropriated fo r  Solar  Technology line-items 1. 2. 3, 5 and 6. 
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Program, Subprogram, Account 

FY 1982 Kequest to  Congress 
CUNSEKVATLUN AND KENEWMLE ENEK(;Y 

CS I:und.int; Detai l  by Program, Subprogra~n, and Account Type ( O K ,  CE,  PL) 
(Budget Authority i n  Thousands) 

- FY 1981 FY 1982 Other Comparisons 
Enacted Proposed k a g a n  Carter  Heagan A 

Budget Change Budget C-A 
B 

Appropriation Rescission Budget C-B 
(A) (B) (C) 

13. Program Direction................................... 6,786 0 6,786 6,860 -2,860 4,000 -2,786 -2,786 

Tota l  Solar  Energy - En+rgy Supply K6D Appropriation 
Total  Operating.......... ......................... 522.736 -91,700 431,036 529,960 -346,910 183,050 -339,686 -247,986 
Total  Cap i ta l  Equipment.................. ......... 16,550 -9 50 15.600 17,200 -6,950 10.250 -6,300 -5,350 
.Total  Construction................................ 39,350 -2,500 36,850 28,800 -28,800 0 . -39,350 -36,850 

14. Total............. ................................... 578,636 -95,150 483,486 575,960 -382,660 193,300 -385,336 -290,186 - - - - 

B. S o l a r  Energy - Energy Production, Demonstration 
and D i s t r i b u t i o n  Appropriation (PDD) 

I 15. Federal Bulldings .......................................... Operating $ 1.800 $ 0 $ 1 . 8 0 0  $ 0 $ 0 $ 0 $ -1,800 $ 1,800 

I 16. W r k e t  Analysis 
Operating.............................. ........... 6,000 -5,500 500 6.750 -6,750 0 -6,000 -500 

I 17. Program Direction................................... 740 0 740 - 740 - -740 -740 -740 o - -  

18. Total ,  Operating - Znergy PDD Appropriation.. ...... 8,540 -5,500 3,040 7,490 -7,490 0 -8,540 -3,040 
- - 

I (UB) Tota l  CS Solar  Ene-gy - A l l  Appropriations 

Operating........-.... ........................... 531,276 -97,200 434,076 537.450 -354,400 183,050 -348,226 -251,026 
Capi ta l  Equipment ................................. 16,550 -950 15,600 17,200 -6.. 950 10,250 -6,300 -5,350 
Conatructi~n........................:............. 39,350 -2,500 36,850 0 -39,350 -36,850 28,800 -28,800 

19. To ta l ,  CS Sola r  Enezqy (ESRD and EPDD) ............ 587,176 -100,650 486,526 583,450 -390,150 193,300 -393,876 -293,226 
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FY 1982 Kequest to  Congress 
CONSEKVATION AND RENEWABLE ENEKCY 

CS Funding Detai l  by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Authority i n  Thousands) 

FY, 1981 
Enacted Proposed kaga; Carter 

Rogram, Subprogram, Account Appropriation Rescission Budget Budget 
(A) (B) 

C. Other Renewablee - Energy Supply HSD Appropriation 

Energy Storage SyLteme 

20. Electrochemical ......................................... Operating 37,800 -10,918 26 ,b82 30,600 
Capital  Equipment ................................. 700 -300 4 00 700 .. 

Total  .......................................... 38,500 -11,218 27,282 31,300 

21. Physical and Chemical Storage ......................................... Operating 31,300 -8,415 22,885 26,000 
Capital  Equipnent ................................. 1,000 -300 7 00 1,200 

Tota l  .......................................... 32,300 - 8 , n s  23,585 27,200 

................................. 22. Rogram Direction. 1 ,OOO* 0 1,000 1,000 

Total Energy Storage 
Operating ......................................... 70,100 -19,333 50,767 57,600 
Capital  Equipment ................................. 1,700 -600 1,100 1,900 

23. Total .......................................... 71,800 -19,933 51,867 59,500 

E l ec t r i c  Energy Systeme 

24. Power Delivery 
Operating ......................................... 18.500 -1.510 16,990 18,450 
Capital  Equipment ................................. 1,500 0 1,500 400 

Total  .......................................... 20,000 -1,510 18,490 18.850 

FY 1982 Other Comparisons 
Reagan A . A 

Change Budget C-A C-B 
(C) 

*Doe8 not  include pay cos t  supplemental 
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Program, Subprogram, Account 

FY 1982 Kequest to  Congress 
CUNSEKVATIUN AND KENEWABLE ENEKCY 

CS Funding Detai l  by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Authority i n  Thousands) 

FY 1981 FY 1982 Other Comparisons 
Enacted Proposed Keagan Carter Reagan A 

Appropriation Resciss ion Budget Bpdget Change Budget C-A 
A 

C-B 
(A) (B) (C) 

25. Power Supply l ~ t e g r a t i o n  
Operating..............................:............ 19,000 -2,270 ' 16,712 13.000 -8,900 4,100 -14,900 -12,612 

258. Generation and Storage Applications 
Operating .......................................... 0 0 0 6,300 -6,300 0 0 0 

26. Program Direct ion 
Operating.... .... w................................... 923 -335 

Total  E l e c t r i c  Energy Systems 
Operating.......................................... 38,423 4 , 1 1 5  34,308 38,500 -29,000 9,500 -28,923 -24,808 
Capi ta l  Equipnent.................................. 1.500 Ob/ 1,500 400 0 GOO -1,100 -1,100 .................... Construct ion (Power Delivery).;  0 -767- -767 - 0 - 0 0 - 0 - +767 

27. Total........................................... 39,923 -4,882 35,041 38,900 -29,000 9,900 . -30,023 -25,141 - - - - 
Geothermal Energy 

28. Hydrothermal 
Operating..., ..................................... $ 49,024 $ -5,374 $ 43,650 $ 11,140 $ -9,016 $ 2,124 $ -46,900 $ -41.526 
Capi ta l  Equipnent......................,............ 0 0 0 163 -163 0 0 
Constrwtion...............'........................ 18,911 -4,000 14,911 23,736 -19,860 3,876 -15,035 -11,035 

Total............................... ............. 67,935 -9,374 58,561 35,039 -29,039 6,000 -61,935 -52,561 

el Ref lec t s  a proposed r e s c i s s i o n  of unobligated cons t ruc t ion  funds r e l a t e d  t o  High-Hay Addition p ro jec t  (78-1-a) a t  Los Alamos S c i e n t i f i c  L a b o r a t ~ r y ,  
New Mexico, previously authorized but no longer required.  
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FY 1982 Kequest t o  Congress 
CUNSEKVATLON ANU KENEWABLE ENEKGY 

CS Funding De ta i l  by Program, Subprugram, and Accoutit Type (UE, CE, P L )  
(Buiget Autllority i n  Thousi~nds) 

FY 1981 FY 1982 Other  Comparisons 
Enacted Proposed k a g a n  Car ter  Reagan d, 

Program, Subprogram, Account Appropr ia t ion Resciss ion Budget Bbdget Change Budget C-A 
A 

C-B 
( A )  (a) (C) 

I 
29. (;eopressured Resources ........................................ Operat ing $ 35,600 $ -1,865 $ 33,735 $ 26,236 $ -5,900 $ 20.336 $ -15,264 $ -13,399 

C a p i t a l  Equipment.................................. --- 200 0 200 200 -200 0 -200 -200 - - - - 
T o t a l  .......................................... 35.800 -1,865 33,935 26,436 -6,100 20,336 -15,464 -13,599 

30. (;eothermal Technology Development 
Operat ing ........................................ $ 48,800 $ -2,261 $ 46,539 $ 27,600 $ 4 , 0 2 4  $ 19,576 $-29,224 $-26,963 , . 
C a p i t a l  Equipment.................................. 1,110 0 1,110 500 +36 3 -247 -247 - - 863 - - 

T o t a l  .......................................... 49,910 -2,261 47,649 28,100 -7,661 20,439 -29,471 -27,210 

31. Rogram Di rec t ion  
Operating.......................................... 2,376 0 2,376 2,000 -400 1,600 -7 76 -776 

To ta l  Geo.therma1 
0pera . t ing ........................................ $ 135,800 $ -9,500 $ 126,300 $ 66,976 $-23,340 $ 43,636 $ -92,164 $ -82,664 
C a p i t a l  Equipment.................................. 1,310 0 1.310 86 3 0 86 3 -447 -447 
Conetruction....................................... 18,911 -4,000 14,911 23,736 -19,860 3,876 -15,035 -11,035 

32. To ta l  .. ........................................ 156,021 -13,500 142,521 91,575 -43,200 48,375 -107,646 -94,146 - - - - 
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FY 1982 Request  t o  Congress 
CONSERVATION AND KENEWABLE ENEKCY 

CS Funding k t a i l  by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Au tho r i t y  i n  Thousands) 

FY 1981 FY 1982 Othe r  Comparisons 
Enacted Proposeds Rcagan C a r t e r  Reagan A 

Budget Budget Change Budget C-A 
A 

Rogram,  Subprogram, Account Approp r i a t i on  R e s c i s s i o n  C-B 
(A) (B) (C) 

33. Geothermal Resource  D e v e l o p e n t  Fund ......................................... Operating. .  1,284 -22,066-~-I -20 ,782 5,574 -5,374 200 - l D b 8 4  +20,98'2 

34. Hydropower 
Operating.......................................... 21,800 

d l  - 2 4 , 5 4 6  -2.746 

Other  Renewables (ES RMI) 
T o t a l  O p e r a . t i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  267.407 -79,560 187,847 171,850 - 8 0 , 6 1 4  .91,236 -176,171 -96,611 
T o t a l  C a p i t a l  Equipment........................... 4,510 -600 3 ,9  10  3.163 -MOO 2,363 -2,147 -1,547 
T o t a l  Construction................................ 18 ,911 -4,767 14,144 23,736 -19,860 3,876 -15,035 -10,268 

35. T o t a l  ............................................... 290,828 -84., 927 205,901 198,749 -101,274 97,475 -193,353 -108,426 

D. Conse rva t i on  - en erg:^ Conse rva t i on  Approp r i a t i on  

Bu i ld ing6  a n r  Community Systems (BCS): 

36. Bu i ld ing  Systems . 
Opera t i ng  .......................................... $ 33,825 $ - 2 3 , 2 0 5  $ 10,620 $ 26,714 $ 4 , 1 6 7  S 1 7 ~ 5 4 7  $ - 1 6 ~ 2 . ~ 8  $ 6 ~ 9 2 ~  

500 C a p i t a l  Equipment.................................. --- 500 353 353 -147 --- - - 
Total...,....................................... 34,325 -23,205 11,120 27,067 -9,167 - 6,7 80 

c /  P r i o r - y e a r  u n o b l i g a t e d  funds  f o r  l o a n  g u a r a n t e e  r e s e r v e  fund amounting to ,$21,982,000 a r e  i nc luded .  - 
d /  R e f l e c t s  proposed r e s c i s s i o n  of  $14,147,000 p o r t i o n  of  t h i s  program's FY 1980 unob l iga t ed  c a r r y o v e r  l i n k e d  t o  F e a s i b i l i t y  S tudy Loans - 

subprogram. The $10,399,000 ba l ance  of  t h e  proposed r e s c i s s i o n  is  a p p l i e d  t o  budget a u t h o r i t y  a p p r o p r i a t e d  i n  FY 1981. 
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Program, Subprogram, Account 

PY 1982 Keguest to Congress 
CUNSEKVATLVN AND RENEWABLE ENEKGY 

CS Funding Detai l  by I'rograrn, Subprogram, and Account Type (oE, CE, YL) 
(Budget Authority i n  Thousands) 

FY 19'81 -- 
Enacted Proposed Hengan Carter  

Appropriation Kescission Budget Budget 
(A) (8)  

37. k s i d e n t i a l  Conservation Service 
opera t ing  ........................................ $ 14,665 $ -5,655 $ 9,010 $ 6,821 
Capi ta l  Equipment............... 200 --- ................... 200 --- 

Total  ........................................ 14,865 -5,655 9,210 6,821 

38; Community Systems ........................................ Operating $ 13,550 $ -5,192 . $ 8,358 $ 10,316 
Capi ta l  E q u i p m e n r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 250 109 --- 

Tota l  ........................................ 13,800 -5,192 8,608 10,425 

39. % a l l  Business 
Operating.......................................... 750 -650 

40. Technology/Consumer products' 
Operating ........................................ $ 20.1UU S . -7,630 S 12,470 $ 22.949 

200 Capi ta l  Equipment.................................. --- 200 326 
Tota l  ........................................ 20,300 -7,630 12,670 23,275 

41. Appliance Standards 
Operating ..................................... - ...... $ 6 , 0 0 0 ,  $ -2,258 $ 3,742 $ ,  5,779 

42. A&lysis/Technology Transfer  
Operating ........................................ $ 5,900 $ -2,100 $ 3,800 $ .5,661 

0 Capi ta l  Equipment.................................. --- --- 87 
Total  .......................................... 5,900 -2,100 '3,800 5,748 

43. Federal Energy Management Program 
operat ing ........................................ $ 1,000 $ -470 $ 530 $ 3,082 

FY 1982 Other Comparisons 
Reagan A 

Change Budget C-A 
A 

C-B 
(C) 
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Program, Subprogram, Account 

FY 1982 Request to  Congress 
CONSERVATION AND RENEWABLE ENERGY 

CS Funding Deta i l  by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Authority i n  Thousands) 

FY 1981 
Enacted Proposed ' k a g a n  

Appropriation Rescission Budget 
(A). ( 0 )  

' 44. Urban Waste 
Operating .......................................... $ 10,100 
Capi ta l  E q u i ? m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MOO . - .  

Total..............................'............. 10,900 

45. Rnergency Building Temperature Kestr ic  t i o n s  
Operating................. .......................... -500 

458. Program Direc : ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . .  . 6,430 --- 6,430 

Tota l ,  Buildings and Community Systems 
Operating......................................... .. $ 111,820 $ -51,770 $ 60,050 
Capi ta l  Equi?ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,950 --- 1,950 

I 
46. Total  Buildings and Community Systems. ........... 113,770 -51,770 62,000 

I n d u s t r i a l  Energy Conservation ( I E ) :  

47. Waste Energy Reduction 
Operating ......................................... $ 24,800 S -10,000 $ 14,800 

48. I n d u s t r i a l  Process Ef f ic iency  
Operating....................................... $ 36,800 $.-22,132 $ 14,668 
Capi ta l  Equipment.................................. 1,000 -768 232 

Total........................................... 37,800 . -22,900 14,900 

49. Cogeneration 3 ........................................ Operating. $ 16,500 $ -8,500 $ 8,000 
Capi ta l  Equipment.................................. 0 --- -- 

Total........................................... 16,500 - 8,500 8,000 

Carter  
Budget 

PY 1982' Other Comparisons 
Reagan A 

Change Budget C-A 
A 
C-B 

(C) 



FY 1982 Request to Congress ' 

CONSERVATION A N D  KENEWABLE ENEKCY 
CS Funding Detai l  by Program, Subprogram, and Account Type (OE, CE, YL) 

(Budget Authority i n  Thousands) Page 10 of 15 

FY 1981 
Enacted , Proposed k a g a n  Carter ' 

Appropriation Rescission Budget mudget 
(A) (e)  

FY 1982 Other Comparisons 
Reagan ' A .A 

Change Budget C-A C-B 
(C) 

Rogram, Subprogram, Account 

50. Implementation and deployment 
opera ti^ ........................................ $ 7,500 $ 4,800 $ 2,700 $ 5,560 

500 $ 2.600 $ 3,318 50B. Program Direction.. ................................. $ 3,100 S 

Tota l ,  Induetry 
Operating ........................................ $ 88,700 
Capi ta l  Equipment.................................. 1,000 

51. Tota l ,  Industry................................ 89,700 

Traneportat ion (TP) 

52. Vehicle Propulsion RDLD 
Operating ......................................... $ 67,400 
Capi ta l  Equipment.................................. 500 

Total........................................... 67,900 

53. Electr ic / t lybrid Vehicle MILD 
Operating ........................................ $ 36,820 

54. Transportat ion Systems Ut i l i za t ion  .... Operating .................................... $ 6.700 
0 .. Capi ta l  Equipment................................ 

Total................................. .......... 6,700 

55. Alte rna t ive  Fuels U t i l i z a t i o n  
Operating ........................................ $ d.300 
Capital  Equipment.................................. 1,000 

Total................... ........................ 5,330 
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Program, Subprogrsm, Account 

FY 1982 Request to Congress 
CUNSEHVATlON A N D  RENEWABLE ENEUGY 

CS Funding Detai l  by Progra~n, Subprogram, and Account Type (OE, CE, P L )  
(Budget Autl~ori ty  i n  Thousands) 

--- FY 1981 . FY 1982 Other Comparisons 
Enacted Proposed Reagan Carter Keagan A 

Appropriation Rescission Budget Budget Change Budget C-A 
A 

C-B 
(A)  (b) (C) 

Transportat ion,  continued 

56. Program Direction...................................... 2,930 0 2,930 3,291 -2,011 1,280 -1,650 -1,650 

Tota l ,  Transportat ion ................................... Total  Operating $ ,118,150 $ -38,275 $ 79,875 $ 121.381 $-83,351 $ 38,030 $ -80,120 $ -41,845 
Total  Capi ta l  Equ9pment........................... 1,500 -375 . 1,125 - 3 10 - -60 250 -1,250 -875 

57. Tota l ,  Transportation............................$ 119,650 $ -38,650 

S t a t e  and h a 1  Programs 

59. Schools and Mospita1.s 
Grants...,....................................... $ 178,750 $-104,150 
Contracts......................................... 2,500 +4,200 ................................. Total  Operating $ 181,250 $ -99,950 

60. Local Coverment Bui ld ings  
Grants............................................ $ 0 $ 0 

0 Contracts......................................... 0 
Total  Operating............ ...................... $ 0 $ 0 

61. Emergency Energy Conservation ................................. Grants............ $ 10,000 $ -8,347 ................................. Contracts........, 2,000 -1,653 
. Total  Ojerat ing .................................. $ 12,000 $ -10,000 

62. Weatherization 
 rants ....................................... $ 139,975 $ -6.975 

2,000 Contracts....'.... ................................. 0 
Total  O ~ e r a t i n g  ................................. $ 181,975 $ -6,975 



FY 1982 Request to Congress 
CONSEKVATIUH AND KENEWABW.: I--NEKGY 

CS Funding Detai l  by Program, Subprogram, and Account Type (OED CE,. PL) 
(Budget Authority i n  .Thousands) 

-- FY 1981 FY 1982 
Enacted Proposed Reagan Carter 

Appropriation Rescission Budget Budget Change 
(A) (tl) 

Other Comparisons 
Reagan A dr 

/ .  
Program, Subprogram, Account Budget C-A ' C-B 

(C) 

63. Energy Management Partnership Act 
Grants............................................ $ 0 

0 ..................................... Contracts.,... 
Total  Operating................................. $ 0 

64. Energy Pol icy and Conservation Grant Program (EPCA) 
Ccants............................................ $ 35,300 - . . Contracta......................................... 2,500 ' 

Tota l  Operating................................. $ 37,800 

65. Energy Conservation and Production Grant Programs (ECPA) 
. Crantn.......................................... $ 9,340 

700 Contracts.......................................... 
T o p 1  Operating................................. $ 10,000 

66. Energy Extenelon Service 
Crants............................................ $ 18,500 
Contracts......................................... 1,500 .. Total  Operating............................... $ 20;00U 

.... 67. Program Direction.................................. 9,862 

68. Total  Operating, S t a t e  and Local....................... 452,887 

h l t i - S e c  t o r  

69. Appropriate Technology ........................................ Operating $ 12,000 
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FY 1982 Request t o  Congress 
CONSERVATLON A N D  RENEWABLE ENERGY . 

CS Funding De ta i l  by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Author i ty  i n  Thousands) 

FY 1981 - 6 
FY 1982 Other Comparisons 

Enacted Proposed Reagan Car te r  Reagan d, A 
Program, Subprogram, Account Appropr ia t ion Resciss ion,  tludget Budget Change Budget C-A C-B 

(A)  (6)  (C) 

70. Invent ion .Pragram e I . . . .  Operating ................................ ;........ $ 5,800 - $ 0 $ 5,800 $ 5,370 $ +30 $ 5,400 $ 4 0 0  $ -400 

71. Energy Conversion and U t i l i z a t i o n  Technology 
Operating ......................................... $ 8,000 $ 0 $ 8,000 $ 11,675 $ +25 $ 1 1 , 7 0 0  $ +3,700 $ -3,700 

0 Cepi ta l ,Qulpa ient . . . . . . .  ................. k. . . . . . . . .  0 0 - 38 5 - +15 +400 +400 400 - - 
Total........... ................................. 8,000 0 8,000 12,060 12,100 + 4 , 1 0 0  +4,100 

7 00 72. Program Direction...................'................ 0 700 . - 431 - -241 lgO - -510 - -510 

T o t a l ,  U u l t i - S e c t ~ r  
To ta l  Operating .................................... $ 26,500 

0 T o t a l  Capiksl- Equipment;.......................... 

73. T o t a l ,  Hulti-Sector............................ 26,500 

74. Energy Impact ~ e t k s t a n c e  
Operating......................................... 62,000 

f 1 75. Residential/ 'Commercial R e t r o f i t  - ......................................... Operating. (26,165) 

To ta l  Conservation Appropr ia t ion 
To ta l  Operating................................... 860,057 -304,902 555,155 918,979 -725,082 193,897 -666,160 -361,258 .. .Total Cap i t a l  Equipment......................... 4,450 -1,143 3,307 ' 2,679 -1;576 1.103 -3,347 . -2.204 

76.Tota1, Conservation................................... 864,507 -306,045 558,462 921.658 -726,658 195,000 469 ,507  -363,462 

I 80. TOTAL, CE (Excluding PMAs) ......................... 1,742,511 -491,662 1,250.889 1,703,857 -1,218.082 485.775 -1.256.736 -765,114 

e /  Inc ludes  $2.L m i l l i o n  f o r  NBS (budgeted f o r  i n  t h e  Departmental Adminis t ra t ion a p p r o p r i a t i o n ) .  - 
f /  FY 1981 funde. were appropr ia t ed  t o  Bui ldings  Systems ($16,500.000) and Res iden t i a l  Conservation Se rv ice  ($9,665,000) subprogram element i  of 1.c~. - 



F Y  1982 Request to  Congress 
CONSKKVATlON AND KENEYAHLE ENERGY 

CS Funding De ta i l  by Program, Subprogram, and Account Type (OE, CE, PL) 
(Budget Authority i n  Thouaande) Page 14 of 15 

I 

Rogru, Subproarm, Account 

E. Power Warketlng - Uul t ip le  Appropria t ions  by 
Adminis t ra t ion 

YY 1981 PY 1982 Other Cooparieone 
Enacted Proposed Heagan Carter  Reagan A 

Appropria t ion Reecieeion B u d ~ e t  Budget Change A .  
Budget C-A C-B 

(A) ( 0 )  (C) - 

81. Alaska Pover Administration 
Operat ion and Hainaenance $ 3.06$' $ 0 $ 3;069 $ 3.53&' $ 0 $ 3,538 $ t469  $ +469 ........................ 

82. b n n e v i l l e  -Paver Ada in ie t ra t ion  
Revolving Fund .................................. ; 0 0 0 136 ,18d1  

83. Southeas te rn  Pover Adminis t ra t ion k/ 1.552- 0 1,552 7,237- 0 7,237 11 ........................ +5,685 +5,685 
Operat ion and Maintenance 

84. Southvestern Pover Mmin ie t ra t ion '  
Operat ion and Maintenance ......................... - 

U e e t e m  Area Pover M m t n i e t r a t i o n  

138.5022~ 0 138,502 2 1 0 . 7 7 ~ '  0 210,774 +72,272 +72s272 
85. Ueetern Area Adminietration ...................... 

3,54fi1 0 '  .3.548 0 0 ......................... 0 -3,548 -3,548 
86. Colorado M v e r  Basin Pund 

g/ Excludee a proposed pay r a i s e  supplemental of $150,000. 
h/ Inc ludes  a $50,000 amount f o r  a n  emergency fund. - 
i/ Bonnevi l le  Pover Adminietration (BPA), a semi-autonomous o rgan iza t ion  under the.DOE umbrella. is unique i n  t h a t  no appropria ted funds a r e  - 

provided f o r ' i t e  operat ione.  Th i s  pub l i c  e n t e r p r i s e  is  financed from a revolving fund and uses  revenues c o l l e c t e d  from i ts  customere t o  pay 
f o r  i t e  expenses. 

I/ This  is a n  es t ima te  of PI 1982 usage of borrowing a u t h o r i t y , . i d e n t i f i e d  i n . r e s p o n s e  t o  OM6 requirement f o r  f i r s t  time. 
k/ Excludee a $95.000 pay c o s t  eupplemental. - 
1/ Includes  $50,000 cont inuing fund a v a i l a b l e  t o  de f ray  expenses necessary t o  i n s u r e  c o n t i n u i t y  of s e r v i c e .  - 
m/ Excludes $320,000 pay coe t  eupplemental. - 
n/ Excludes $300.000 a v a i l a b l e  f o r  emergency expenses incurred t o  insure  con t inu i ty  of se rv ice .  - 
of Excludes a $2,900,000 pay c o s t  aupplemental. lnc ludes  $200.000 f o r  an emergency fund. - 

Excludee $500.000 f o r  t h e  emergency fund. 

q/ Excludes $80,000 pay c o e t  supplemental. 
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Rogram, Subpcogran, Account 

FY 1982 Kequest to Congress . 
CONSEKVATlON AND ,HENEWAbLE--ENERGY 

CS Funding Detai l  by Program. Subprogram, and Account Type (OED CE, P L ) '  
(Budget Authority i n  Thousands) 

FY 1981 - 
Enacted Proposed ' b a g a n  

Appropriation ~ e a c i s s i o n  Bud& t 

(A) ( 0 )  

FY 1982 Other Coeparieone 
Carter  Reagan A A 
Budget Change Budget C-A C-B 

(C 

$i 1'74,879 3174,879 $378,998 $ 0 $378,998 $+204,119 $+204,119 
88. Total ,  Power h r k e t i n g  ............................... e 

U4.879. 0 810 . . - 0 242,818 +67.939 +67.939 89. Total ,  Adjusted t o  Exclude Borrowing ~ u t h o r i t y ?  . . . . . 
90:CRAND TOTAL, CClNSERVATION AND RENEWABLE ENERGY...... 

~ 1 . 9 1 7 ~ 3 9 0  3-491.622 31,425,768 $1,946,675 $-1,218,082 $728,593 $-1,188,797 $-697*175 

(Sum of  Linen 80 and 89) 

I , . 
*Adjustment l i n e  introduced t o  preclude combining reques t s  f o r  new budget a u t h o r i t y  (BA) and borrowing a u t h o r i t y  es t imates .  The BPA PY 1982 e a t h a t e  is, 
consequently,- t r e a t e e  a s  a non-ad.d i t e n  f o r  computation of the  CE Grand Total .  
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DEPARTMENT OF ENERGY 

Appropr iat ion Language 

Enerqy Conservation 

For necessary -expenses i n  ca r ry ing  out  energy conservat ion act  i v i ' t i e s ,  
[$862,107,0001 $195,000,000, t o  remain a v a i l  able u n t i l  ,expended[: Provided, 
That of the  t o t a l  amount o f  t h i s  appropr iat ion,  no t  t o  exceed $1,100,000 
s h a l l  be ava i l ab le  f o r  a reserve t o  cover any d e f a u l t s  from loan guarantees 
issued f o r  e l e c t r i c  o r  hybr id  -vehic le research, development, and product ion 
as author ized by sec t ion  10 o f  t h e  E l e c t r i c  and Hybr id Vehicle Research, 
Development and Demonstrat ion,  Act  o f  1976, as amended, (1 5 U.S.C. 2509) : 
Provided fu r the r ,  That the.  indebtedness guaranteed o r  committed t o  be 
guaranteed under sa id  law s h a l l  not exceed the  aggregate o f  $21,500: 
Provided fu r the r ,  That none. o f  t h e  funds provided. f o r  S ta te  energy 
conservat ion grants s h a l l  be ava i l ab le  t o  any j u r i s d i c t i o n  t h a t  has not  
imp1 ernented sec t ion  362(c) (5)  o f  Pub1 i c  Law 94-163: Provided fu r the r ,  
That f o r  t h e  purposes o f  sec t ion  601 o f  t h e  Powerplant and I n d u s t r i a l  
Fuel Use Act  o f  1978, t h e  tenn " l oca l  government" s h a l l  include-- 

(1) any county, parish, c i t y ,  town, township, v i l l a g e  o r  
o the r  general purpose p o l i t i c a l  subd iv is ion  o f  a S ta te  w i t h  
t h e  power t o  l evy  taxes and expend Federal , State, and Local 
funds and .exerc i  se governmental powers; and 
(2)  which ( i n  whole o r  i n  p a r t )  i s  located i n ,  o r  has 
a u t h o r i t y  over t h e  energy impacted area: Provided 
fu r the r ,  That such term s h a l l  inc lude a pub1i.c p r  
p r i v a t e  nonpro f i t  corporat ion,  o r  a school, water, sewer. 
highway, o r  o ther  pub1 i c  speci a1 purpose d i s t r i c t ,  au tho r i t y ,  
o r  body, w i t h  the  concurrence o f  t h e  Governor: Provided 
fu r the r ,  That such term s h a l l  be app l icab le  t o  a l l  appl i- 
cat ions  f o r  assistance ,received since the  e f f e c t i v e  date 
o f  sec t ion  601 o f  t h e  Powerplant and I n d u s t r i a l  Fuel Use 

1 Act o f  19781.- 

I ' 

Explanation o f  Changes 

No funds requested f o r  loan guarar~tee reserve i n  FY 1982. 
R e s t r i c t i v e  language pe r ta in ing  t o  P.L. 94-163 i s  no longer 
necessary. 



FY 1982. FY 1982 FY 1982 
Budget Request Proposed Revised 

Pending Amendment Request 

Executive l eve l  I. . . . . . . . . . . . . . . . . .  - 
Executive l eve l  I1 . . . . . . . . . . . . . . . .  - - . . . . . . . . . . . . . . .  Executive level 111. 
Executive l eve l  N . . . . . . . . . . . . . . . .  - 
Executive lwel V. . . . . . . . . . . . . . . . . .  - 

Subtotal  : . . . . . . . .  - . . . . . . . . . . .  
_*_I P 

S u b t o t a l . . . . . . . . . . . . . . . . . . . .  23 - 
Posi t ions authorized by section 621 of 
Public Law 95-91 and posi t ions authorized 
by 5 U.S.C. 3104 . . . . . . . . . .  . . . . . .  - 

S u b t o t a l . . . . . . . . . . . . . . . . . . . .  574 

Ungraded - . . . . . . . . . . . . . . . . . . . . .  
Tota l  permanent positions. . . . . . . . . . . .  597. 

Unfilled positions, end of year. - . . . . . . . . .  
Tota l  permanent enplayment end of year . . . . .  597 



Department o f  Energy 
CONGRESSIONAL BUDGET REQUEST 

AMOUNTS AVAILABLE FOR OBLIGATION 

ENERGY CONSERVATION 
( i n  thousands o f  d o j l a r s )  

. . 

FY 1981 FY 1982 

A p p r o p r i a t i o n  ............................... 862,107 195,000 

Proposed Rescissions........................ -306,045 --- 
Comparative T rans fe r s  To: 

Departmental  ' A d m i n i s t r a t i o n  2,400 -- - 
Subto ta l  , Budget A u t h o r j  t y  .................. 558,462 / ' 195,000 

Unobl i g a t e d  Balances, S t a r t  o f  Year ......... ' 83,405 - - - 
Unobl i g a t e d  Balances, End o f  Year.. --- - - - ........ 
To ta l  A v a i l  ab le  F o r  Ob l iga t ion . .  ............ 641,867 



~epar tmen t  o f  Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION BY MAJOR CATEGORY 
ENERGY CONSERVATION 

' ( I n  thousands o f  d o l l a r s )  

Actual Estimate Request 
B A BO B A BO B A BO 

Bui 1 d i  ngs and Community 
Systems.. ..,......... 103,412 84,665 113,770 82,270 31,100 48,000 

I n d u s t r i  a1 ............ 60,242 49,863 89,700 74,300 965 28,000 

Transportat  ion.. ...... 113,423 98,919 119,650 103,144 38,280 47,000 

S ta te  and Local.. ..... 441,536 306,642 452,887 447,887 106,965 350,000 

Energy Impact ........ Assi stance.. 43,000' 3,450 62,000 23,000 - - - 16,000 

Res ident ia l  and Com- 
mercia l  Re t ro f i t . .  .. --- --- --- --- --- --- 

Subtotal,  Energy 
I 

Conservation.. ...... 780,668 '561,593 864,507 752,162 ,195,000 505,000 

Cost Out1 ay Adjustment - - - 12,623 - - - 2,731 --- - - - 
Subtotal,  Energy Con- 

servation.. ......... 780,668 574,216 864,507 754,893 195,000 505,000 

Proposed Resci ss i  on.. . --- --- -306,045 -59,500 --- (-246,545) 1 
. I  

Tota l ,  Energy Con- 
servation.. ......... 780,668 :574,216 558,462 695,393 185,000 505,000 



Department o f  Energy 

FY 1982 CONGRESSIONAL BUDGET REQUEST 
PROGR*M OVFRVIEW 

Bui  1 dirigs and eommuni t y  Systems 

The Bui ld' ings and Comnunity Systems program i s  comprised p r i m a r i l y  o f  a d i ve rse  
se t  o f  long-term, gener ic  and h igh r i s k ,  bu t  p o t e n t i a l l y  h igh payoff,  research 
and development a c t i v i t i e s  t h a t  are u n l i k e l y  t o  be supported by t h e  p r i v a t e  
sec tor  alone. These a c t i v i t i e s  are a n c i l l  a r y  but complementary t o  t h e  
Admin is t ra t ion 's  bas ic  energy p o l i c y  o f  a l l ow ing  normal market fo rces  t o  b r i n g  
about t h e  most e f f d c t i v e  and e f f i c i e n t  use o f  energy resources. 

Evidence t h a t  t h e  p r i v a t e  sec tor  i s  undertak ing conservat ion i n  response t o  
r i s i n g  energy p r i ces  and, subs tant ia l  Federal tax-  c r e d i t s  i s  c lear .  For ,.. 
example, i n  t h e  s i x  years a f t e r  t h e  Arab o i l  embargo, t o t a l  U.S. energy 

' consumption increased on l y  s i x  percent, compared w i t h  .an increase o f  29 percent 
i n  t h e  s i x  years p r i o r  t o  t h e  embargo. Add i t i ona l l y ,  w h i l e  f o s s i l  f u e l  p r i ces  
i n  constant do1 l a r s  have doubled s ince 1973, energy consumption per GNP do1 l a r ,  
perhaps t h e  best  i n d i c a t o r  of t h e  Nat ion 's  o v e r a l l  energy e f f i c i e n c y ,  has 
decl  ined every year  s ince t h a t  time, decreasing by a t o t a l  o f  n ine  percent. 

. . 

No 1 onger w i  11 subsid ies be provided f o r  techno1 ogy devel opment p r o j e c t s  t h a t  
can be commerci a1 l y  v i a b l e  w i thout  Federal assistance. Regulatory programs 
mandating b u i l d i n g s  and appl iance e f f i c i e n c y  standards and u t i l i t y  conservat ion 
serv ices have a l so  been proposed f o r  te rminat ion .  Consumers a l ready are  demand- 
i n q  and manufacturers are  producing more energy e f f i c i e n t  products and b u i l d i n g s  
w i thout  Federal standards. S im i l  a r l y ,  where conservat ion i s  an economic . 

a1 t e r n a t i v e  to .  new generat ing capaci ty ,  u t i l i t i e s  are  developing t h e i r  own 
conservat ion programs. 

R&D e f f o r t s  i n  FY 1982 w i l l  focus more narrowly on h igh  p o t e n t i a l  p r o j e c t s  t h a t  
are u n l i k e l y  t o  be supported by t h e  p r i v a t e  sec to r  alone because they  are h igh  
r i s k ,  gener ic  and long term. One area o f  emphasis i s  bas ic  research on t h e  use 
o f  energy i n  bu i l d ings .  Th is  research w i l l  p rov ide  a f u l l e r  understanding o f  
how energy e f f i c i e n c y  can be achieved i n  new and e x i s t i n g  s t ruc tures .  The 
research f i n d i n g s  w i l l  be incorporated by a rch i t ec t s ,  engineers and b u i l d e r s  t o  
achieve f u r t h e r  increases i n  t ne  energy e f f i c i e n c y  o f  t h e  b u i l t  en~ i r~onment .  

Longer term research on urban waste w i l l  al'so be cont inued and t h e  Federal 
Government's i n t e r n a l  conservat ion e f f o r t  w i l l  be reta ined.  
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FY 1982 CONGRESSIONAL BUDGET REQUEST 

~ n e r g ~  Conservat ion 
Conservat ion 

(Tabu1 a r  d n l l a r s  i n  thousands. N a r r a t i v c  ma te r i a l  i n  whole do1 l d r s .  ) 

FY 1980 FY 1981 FY 1982 FY 1982 
App rop r i a t i on  App rop r i a t i on  Base Request 

B u i l d i n g s  and Community 
Systems (CS) 

B u i l d i n g  Systems: 
. . Operat ing expenses ........ $ 17,350 $ 33,825 1/ $ 33,825 1/, $17,547 

Cap i ta l  Equipment.. ........ 750 500 500 353 
Subtota l  .................. $ 18,100 $ 34,325 $ 34,325 $m 

Res ident i  a1 : ....... Operat ing expenses.. $ 4,600 $ 14,665 1/ - $  14,665 1/ 
Cap i ta l  Equipment.. ........ 0 200 200 

Subtota l  .................. $ 4,600 $ 14,865 $ 14,865 -0- 
\ 

Community Systems : 
Operat ing expenses.. ....... $ 16,550 $ 13,550 $ 13,550 

250 2 50 250 .......... Cap i ta l  Equipment 
$13,8UO Subtota l  .................. $ 16,800 $= -0- 

Small Business: ........ Operat ing expenses $ 700 $ 750 $ 750 
Cap i ta l  Equipment .......... 0 0 0 

Subtota l  ................. $ 700 $7 $-'-ED -0- 
Techno1 oav & Consumer Products: 

d" 

Operat ing expenses.. ........ $ 29,600 $ 20,100 $ 20,100 
Cap i ta l  Equipment. .......... 0 200 200 

Subtota l .  ................. $ 29,600 $ 20,300 8' 20,300 - 0-. 
Appl i ance Standards: 

Operat ing expenses......... $ 6,000 $ 6,000 $ 6,000 
Cap i ta l  Equibment .......... 0 0 0 

Subtota l  .................. $ 6,000 $ 6,000 $ 6,000 -0- 
Analys is  & Tech Transfer :  

Operat ing expenses.. ....... $ 5,400 $ 5,900 $ 5,900 - .  
Cap i ta l  Equipment. ......... 0 0 

Subtota l  ................. $ 5,400 $ 5,900 
Federal Energy Mgmt Program: 

Operat ing expenses.;.,. ..... $ 400 $ 1,000 $ 1,000 $ I ,  000 
Cap i ta l  Equipment.. ........ 0 0 0 0 

Subtota l  ................. $- $ 1,000 $ 1 , 0 0 0  $,mu 

I/ FY 1981 funds were appropr ia ted  as f o l l ows :  - D i s t r i b u t i o n  of FY 1981 App rop r i a t i on  
BCS FY 1981 BCS Residential/Commercial 
Subprogram Appropr ia t ion  Subprogram R e t r o f i t  (R/CR) Prograrr, 

Bu i l d i ngs  Systems D 34,325 $ 17,825 $ 16,500 

Res ident ia l  . 
Conservat ion 
Serv ices (RCS) 



Urban Waste 
Operat ing ' expenses.. ...... $ 13,000 . $ 10,100 $ 10,100 $ 9,000 
Cap i ta l  Equipment ........ 0 800 800' 100 

$ 10,900 $- . Subtota l  ................. $ 13,000 $ 10,900 
Program Direct ion..  ........ $ 5,137 $ 6,430 1/ ' $ 6,430 - 11 3,100 
Emergency Bui 1 d i  ng 
Tem~era ture  R e s t r i c t i o n s  
Operat ing expenses.. ...... $ 0 . Tota l  Operat ing Expenses.. 

To ta l  Cap i ta l  Equipment.. .. 1,000 
Total ,  Bu i l d ings  & Comnunity 
Systems.. ................... $ 99,737 

Au tho r i za t i on :  
Energy Reorganizat ion Act, P. L. 94-438 
Energy Research and Development Act, P.L. 93-577 as amended 
Nat ional  Energy Conservation Pol i c y  Act, P. L. 95-619 (Sec. 224) 

(Parts 1, 2, 4) 
Energy Conservation and Product ion Act, P.L. 94-385 
DOE Organizat ion ~ c t ' ,  P.L. 95-91 
Energy Tax Act, P.L. 95-618 ( T i t l e  I )  
Nat ional  Energy Conservation Pol i c y  Act, P.L. 95-619 (Sec. 210-223) 
Nat ional  Energy Conservation Pol i c y  Act,  P.L. 95-619 (Sec. 501, 541-0551) 
Energy P o l i c y  and Conservation Act, P.L. 94-163 Par t  E (Sec. 381) 
Energy Pol i c y  and Conservation Act, P.L. 94-163 (Sec. 201) 
Energy Secu r i t y  Act, P.L. 96-294 
Power P lan t  and I n d u s t r i a l  Fuel Use Act o f  1978 
Emergency Energy Conservation Act o f  1979 

11 I n c l  udes program d i r e c t i o n  funds f o r  t h e  R I C R  program and Impact - 
Assistance Programs. 

21 Th is  negat ive amount w i l l  be app l i ed  aga ins t  ex i s t i ng '  Energy Co'nservation - 
programs i n  FY 1981. 

A BCS program r e s c i s s i o n  t o t a l l i n g  $51,770,000 i s  proposed f o r  FY 1981. 
Spec i f i c  subprogram amounts and impacts are addressed subsequent t o  
t he  "Summary o f  Changes" sect ion.  



SUMMARY OF CHANGES 

............................... FY 1981 A p p r o p r i a t i o n  Enacted.. $ 113,770- 

............................................... FY 1382 Base !$ 113,770 

Program Inc reases  and Decreases: 

B u i l d i n g  Systems 
Te rm ina t i on  o f  f und ing  f o r  Resident ia l /Commerc ia l  R e t r o f i t  

concept research,  de l  l v e r y  system demonstrat ions..  -16,500 .... 
Termina t ion  o f  educat ion,  t e c h n i c a l  ass i s t ance  and 

sho r t - t e rm  RD&D activities............................ - 3,825 
Energy convers ion  equipment long- te rm R&D............... t 4,000 
C a p i t a l  Equipment - New i n i t i a t i v e s  r e q u i r e  l e s s  

c a p i t a l  equipment .................................... - 100 
Sub to ta l  ................................... -16,42-5 

R e s i d e n t i a l  Conserva t ion  Se rv i ces  
Te rm ina t i on  o f  a l l  activities........................... -14,865 

Community Systems 
Te rm ina t i on  o f  a l l  activities........................... ' -13,800 

Smal l  Bus iness 
Te rm ina t i on  o f  a l l  activities........................... - 750 

'Technology & Consumer Produc ts  
Te rm ina t i on  o f  a l l  activities................ ............ -20,300 

Appl i ance Standards 
Terminat i 'dn o f  a l l  a c t i v i t i e s  ............................ - 6,000 ' 

Ana l ys i s  & Technology T r a n s f e r  
, T e r m i n a t i o n  o f  a l l  activities........................... - 5,300 

Urban Waste 
De lay  waste wa te r  t rea tment  p r o j e c t  - 900 . ..................... 
Delay thermal '  p ro jec ts . .  ................................ - 400 
Terminate r e c y c l i n g  p ro jec t . .  ........................... --. - 500 

Subtotal........ - 1,800 ............................ 
Emergency B u i l d i n g  Temperature R e s t r i c t i o n s  

A Congress.iona1 r e d u c t i o n  o f  $500,000 i s  no t  a p p l i e d  
t o  requested budget a u t h o r i t y  of zero.. ................. t 50C 

Program ~i r e c t  i on 
E l i m i n a t i o n  o f .  72 f u l l - t i m e  permanent pos i t i ons . .  ........ - 3,330 

FY 1982 Budget Request....... .................................. $ 31,100 



O b j e c t i v e s  .and Federa l  Role:  The m i ss i on  o f  t h e  B u i l d i n g s  and Community Systems 
program i s  p r i m a r i l y  t o  p r o v i d e  suppor t  f o r  long- term,  gene r i c  and h i g h  r i s k ,  b u t  
p o t e n t i a l l y  h i g h  p a y o f f  research  and development e f f o r t s  t h a t  can f a c i l i t a t e  t h e  
achievement o f  i nc reased  energy e f f i c i e n c y  i n  t h e  des i gn  and use o f  r e s i d e n t i a l  
and . . c o m m e r c i a l ~ b u i l d i n g s .  . . . -. . .. ... . , 

o  Bu i  l d i n g  Energy Sciences. The Federa l  s t r a t e g y  i nc l udes  research  and develop- 
aen t  a c t i v i t i e s  o f  t h e  t ype  desc r i bed  above t h a t  t h e  p r i v a t e  s e c t o r  would n o t  
under take  a lone  a t  t h i s  t ime .  Most p r o j e c t s  a r e  lev'eraged w i t h  p r i v a t e  funds. 
I n  o t h e r  areas, t h e r e  i s  a  c l e a r  Federa l  i n t e r e s t  b u t  no e a s i l y  i d e n t i f i a b l e  p r i v a t e  
i n t e r e s t .  For example, t h e  t i g h t e n i n g  o f  b u i l d i n g  envelopes has caused concern 
f o r  i ndoo r  a i r  q u a l i t y .  There i s  no p r i v a t e  i n t e r e s t  i n ,  unders tand ing  t h i s  com- 
p l e x  i s sue .  However, i f  t h e  p u b l i c  i s  concerned t h a t  energy conse rva t i on  can l ead  
. t o  contaminated i ndoo r  a i r  and adverse h e a l t h  e f f e c t s ,  then  conse rva t i on  would 
s u f f e r .  There i s  a  Federa l  i n t e r e s t  i n  unders tand ing  and r e s o l v i n g  t h i s  i s sue .  

o  Urban Waste. The p r ima ry  purpose o f  t h i s  R&D program i s  t o  encourage e i t h e r  
t h e  p roduc t i on  o r  conse rva t i on  o f  energy by u t i l i z a t i o n  o f  mun i c i pa l  wastes. 
Federa l  suppor t  i s  r e s t r i c t e d  t o  these  p o t e n t i a l l y  h i g h  p a y o f f  p r o j e c t s  u n l i k e l y  
t o  be done by t h e  p r i v a t e  s e c t o r  a l one  i n  t h e  near  term.  Mun i c i pa l  waste i s  any 
o r g a n i c  mat te r ,  i n c l u d i n g  sewage, sewage sludge, i n d u s t r i a l  o r  commercial waste, 
and i n o r g a n i c  r e f u s e .  Conserva t ion  o f  energy i n  muni c i  pa l  wastewater c o l l e c t i o n  
and t r ea tmen t  as .we1 1 .as p r o d u c t i o n  and d i s t r i b u t i o n  a l s o  a re  i nc l uded .  

o Federa l  Energy Management Programs., The s t r a t e g y  i n  t h i s  area i s  t o  ach ieve 
a c o s t - e f f e c t i v e  improvement i n  t h e  energy -e f f i c iency  o f  t h e  Federa l  .government 's 
own b u i l d i n g s  and ope ra t i ons  i n  o rde r  t o  reduce t h e  cos t s  o f  Federa l  ope ra t i ons .  



Building Systems . . . . . . . . . . . . . . . . . . . . . . . . . .$34,325 ' $34,325 $17,900 
The FY 1982 request for  th i s  subprogram of $17,900 represents an apparent 
decrease of $16,425,000 from the. amount appropriated in FY 1981. This 
estimate, in fac t ,  ref lects  a $75,000 increase over the prior-year level 
when the $16.,500,000 dedicated t o  Residential /Commercial Retrori L pr.ujects 
i s  segregated from the total .  A small fraction of the request, $353,000, 
i s  for capital equipment requirements associated with performance of t e s t s ,  
studies, pil6t projects, and other ac t iv i t ies  funded from operating expense 
funds. 

The requested funding will be applied largely t o  energy 'saving projects 
initiated in prior funding periods. These include research ac t iv i t ies  
formerly managed under other subprograms and funding for some projects in 
advanced phases with emphasis on energy eff icient  building. 

The Building Systems subprograms Include long-term,, generic and high risk 
B'ui l'dfng Energy' Science research and development (R&D) act ivi t ies  
directed toward advancing the technical understanding of energy phenomena 
in both new and existing residential and commerc.ia1 buildings. These 
ac t iv i t ies  focus on the energy efficiency of the entire  building by 
examining the interaction of i t s  component parts. Substantial gains in 
improving the energy efficiency of buildings can be achieved i f  these 
interactions are understood. The subprogram conducts research that i s  not ,  
done in the pri'vate sector. Technical program areas and the specific 
research agendas selected ref 1 ect close cooperati on with the major segments 
of the diverse building industry. These include technical and professional 
societies,  developers, manufacturers, suppl ie rs ,  designers, builders, code 
organi zati ons and educational institutions. Thus, sound p,rograms are 

: developed that ref lect  participation of '  the appropriate members of the 
building comnunity and have a high probability of success. Building Energy 
Science programs are looked upon by the private sector as a source for 
competent research and technical data on energy.efficient buildings. 

Activities in Building Energy Sciences work toward increasing the 
understanding of energy gains and losses within buildings so that better 
strateqies can be developed to  reduce energy use. The program funds 
appl i ed R&D in vent7 1 at;i on '& Controls, ~ n v e l  ope' Sys'teins '& Mater'i a1 s ,  
Performance Calculations & Diagnostics, Energy Conversion Equipment, 
Pi 1 o t  projects & .  case 'Studies ' and Appl lance Test Procedures. 

The Venti 1 ation & Controls subelement i s  comprised of three program areas; 
vent3  ation, i nf i 1 t r a t i  on and control s. The goal of the venti 1 a t i  on 
program i s  t o  determine minimum ventilation requirements and to  develop 
energy eff icient ,  economical ventilation strategies which meet those 
minimum requirements. The goal of the infi l t rat ion program i s  t o  
understand the flow of a i r  through holes in buildings, to  develop design 
and re t rof i t  techniques t o  reduce that a i r  flow; t o  develop t e s t  methods 
and models t o  determine a i r  inf i l t ra t ion  rates in buildings. The goals of 
the controls program are t o  develop the strategies necessary t o  control the 
energy flow in a building efficiently and t o  transfer t o  building users the 
rapidly growi ng microprocessor techno1 ogy. 



Problem S ign i f i cance:  Reduced v e n t i l a t i o n  and i n f i l t r a t i o n  ra tes  are a  
pr imary s t r a t e g y . f o r  conserving energy i n  bu i ld ings .  There i s  a  weak 
s c i e n t i f i c  bas is  f o r  e s t a b l i s h i n g  minimum v e n t i l a t i o n  needs. And, cu r ren t  
b u i l d i n g  codes vary by up t o  600% on t h e  amount o f  f r esh  a i r  r equ i red  f o r  
e x a c t l y  the same func t ion .  A i r  i n f i l t r a t i o n  i s  t h e  l a r g e s t  , f r a c t i o n  (25% 
t o  33%) o f  t h e  t o t a l  heat ing  l oad  o f  houses and 1  igh twe ight  bu i ld ings .  
Systematic l abo ra to ry  and f i e l d  s tud ies  are requ i red  t o  i nsu re  t h a t  indoor 
a i r  q u a l i t y  i s  not compromised b u t  improved a f t e r  a u d i t  and r e t r o f i t .  
Energy consumption can be reduced i n  r e s i d e n t i a l  b u i l d i n g s  by 5% t o  10% by 
u t i l i z i n g  b e t t e r  c o n t r o l  s t r a t e g i e s  and i n  1979 i t  was est imated t h a t  
energy conserving con t ro l  systems i n  non-resident ia l  b u i l d i n g s  cou ld  accrue 
p o t e n t i a l  savings on t h e  order o f  $2 b i l l i o n  per  year. 

The Envelope Systems & Mater i  a1 s  subel ement i s  comprised o f  t h ree  program 
areas ; wa l l and r o o f  systems, tf iermal i nsu la t i on ,  and dayl  i g h t i  ng. The 
goal o f  the  w a l l  and roof systems program i s  t o  understand how t h e  non- 
steady s t a t e  t r a n s f e r  o f  heat, moisture, and a i r  through t h e  b u i l d i n g  s h e l l  
( w a l l ,  f l o o r s ,  c e i l i n g s  & roofs)  perform under actual  cond i t ions ;  and t o  
prov ide  techn ica l  i n fo rma t ion  t o  enable improvements i n  convent ional  
b u i l d i n g  prac t ices .  The goal o f  t he  thermal i n s u l a t i o n  program i s  t o  
develop new and improved t e s t  procedures and f u l l  scale apparatus t o  
determine t h e  e f fec t iveness ,  d u r a b i l  i t y  and sa fe ty  o f  i n s u l a t i o n  ma te r i a l  s; 
and t o  understand thermal mass dynamic performance. The goal o f  t h e  
d a y l i g h t i n g  program i s  t o  develop e f f e c t i v e  s t ra teg ies  t o  minimize thermal 
1  oads and t o  niaximi ze dayl  i g h t i  ng p o t e n t i  a1 . 
Problem S ign i f i cance:  Dynamic performance knowledge i s  so p r i m i t j v e  today 
t h a t  cu r ren t  design p r a c t i c e  unknowingly u t i l i z e s  envelope systems and 
ma te r i a l  components t h a t  counteract  one another from an energy 
perspective. U l t ima te  improvements i n  energy e f f i c i e n c y  o f  c e r t a i n  
b u i l d i n g  types i n  t he  range o f  5% t o  15% can be expected. 

The Performance C a l c u l a t i o n  & D iagnost ics  subelement i s  comprised o f  t h ree  
areas; energy use es t ima t i ng  methods, energy audi ts ,  and d iagnost ics.  The 
goal o f  the  energy use es t imat ing  methods program i s  t o  develop 
mathematical methods f o r  es t ima t i ng  t h e  heat t r a n s f e r  through t h e  b u i l d i n g  
envelope and o f  t he  peak load and p a r t  load ( o f f  design) performance o f  
hea t i ng  andcool i ng equipment i n  bu i l d ings ;  t o  understand t h e  system 
i n t e r a c t i o n s  between HVAC (heat ing,  v e n t i l a t i o n  and a i r  cond i t i on ing )  
systems, c o n t r o l s  and t h e  b u i l d i n g  envelope and t o  understand t h e  e f f e c t s  

. o f  c l ima te  on b u i l d i n g  energy use; t o  develop these models i n  a  fash ion  so 
t h a t  they can be used as design t o o l s  by t h e  b u i l d i n g  comnunity and t o  
produce the  techn ica l  data f o r  s i m p l i f i e d  t o o l s  and reference manuals. The 
goal of t he  energy aud i t  .program i s  t o  develop accurate aud i t s  which 
i nc lude  t h e  use o f  ins t rumenta t ion  t o  determine whole b u i l d i n g  thermal 
performance; t o  develop sof tware s t r a t e g i e s  which opt imize  r e t r o f i t  
se lec t ion .  The goal o f  t h e  d iagnost ics  program i s '  t o  develop t h e  theo r ies  
and s t r a t e g i e s  f o r  t o o l s  needed by an a u d i t o r  o r  energy manager t o  me.asure 
t h e  energy performance o f  a  b u i  1  d'ing. 

Problem S ign i f i cance:  Energy i s  a  new design parameter f o r  a rch i t ec t s ,  
engineers and bu i lders .  Grea t l y  improved accuracy i s  needed t o  
economical ly evaluate energy performance and r e t r o f i t  opt ions. S i g n i f i c a n t  
gains i n  energy e f f i c i e n t  design can occur w i t h i n  e x i s t i n g  fee  s t ruc tu res  
i f  simple a ids  are ava i lab le .  

? 



The Energy Conversion Equipment subelement i s  aimed a t  developing basic 
techn ica l  data on gdvanced technologies f o r  improving t h e  energy conversion 
equipment which heats, cools, and l i g h t s  bu i ld ings .  The. subelement i s  com- 
p r i  sed o f  t h ree  program areas: thermal conversion, r e f r i g e r a t i  on and 
1 i g h t i n g  phcnomcna. The goal o f  t he  thermal conversion program i s  t o  
provide technology advances i n  the  conversion o f  o i l  ; gas and sol i d  f u e l s  
i n  b u i l d i n g  heat ing systems, i nc lud ing  combustion processes ( f u e l  
atomf za t i on  and a i r f l o w  c o n t r o l  ) , heat exchangers (condensing mater ia l  s) , 
and small .heat engines. The goal o f  ' t he  r e f r i g e r a t i o n  program i s  t o  
d'evel op a n a l y t i c a l  data on advanced r e f r i g e r a t i o n  cycles; ' t o  develop design 
and op t im iza t i on  techniques f o r  heat pump ,systems; and t o  develop basic 
data on advanced technologies f o r  r e f r i g e r a t i o n  system components 
(compressors and motors; heat t r a n s f e r  f l u i d s ,  heat exchangers and 
insu la t i on ) .  The goal o f  t h e  1 i g h t i n g  program i s  t o  understand v i s i b i l i t y  
and performance re la t i onsh ips  t o  establ  i s h  needed 1 i g h t i n g  l e v e l s  t o  
prevent over1 i g h t i n g  o f  comnercial bu i l d ings ;  t o  understand t h e  hea l th  and 
environmental impacts o f  advanced energy e f f i c i e n t  1 igh t ing ;  and t o  develop 
basic data on advanced technol ogies f o r  1 amp components (coatings, lenses, 
f i  1 aments, gas mixtures, isotopes, phosphors and b a l l  as ts )  . 
Problem Signi f icance:  Improved energy conversion equipment i s  a primary 
s t ra tegy  f o r  conserving energy i n  bui ld ings.  Present ly  the re  i s  a lack  o f  
a v a i l  able data on advanced technologies which have s i g n i f i c a n t  p o t e n t i a l  
f o r  energy conservation when appl ied t o  bu i ld ings .  For example, up t o  60 
percent o f  the  energy used f o r  space heat ing  can be saved by development of 
advanced thermal conversion technol ogies. For most o f  these technol ogies, 
basic data and proof-of-concept analyses are  not  ava i l ab le  t o  permit  
eval u a t i  on by p r i v a t e  sector  manufacturers. 

The Appliance Test Procedure subelement i s  aimed a t  t he  development and 
update o f  standardized indus t r y  accepted t e s t  procedures u t  il i zed by a1 1 
appl iance manufacturers, d i s t r i b u t o r s ,  and r e t a i l e r s  when making 
re-presentat ions regarding t h e  energy consumption o r  t he  cost  o f  energy 
consumed by the  major r e s i d e n t i a l  appl iances. The representat ions may be 
i n  w r i t i n g  such as t h e  l a b e l s  a f f i x e d  under the  Federal Trade Comnission's 
Appliance Label ing Program, o r  i n  any broadcast advertisement. The goal o f  
t h i s  program i s  t o  keep a l l  t e s t  procedures updated, develop new t e s t  
procedures as required, and process t e s t  procedure waivers submitted by 
manufacturers. 

Problem Sign i f i cance:  ' Prov id ing good, accurate energy data regarding the  
use o f  major r e s i d e n t i a l  appliances a t  t h e  po in t  o f  sa le  w i l l  r e s u l t  i n  the  
consumer making an informed choice regarding the  purchase o f  energy 
conserving appliances. This concept i s  implemented through t h e  FTC 
Label ing Program i n s t i t u t e d  i n  May 1980. For t h i s  l a b e l i n g  program t o  be 
successful, standardized t e s t  procedures f o r  t he  var ious appl iances are 
requ i red t o  be developed and updated t o  ensure commonality o f  data. 

The P i l o t  P ro jec ts  & Case Studies subelement goals are t o  f i e l d  t e s t  
concepts developed i n  o ther  areas o f  t h e  b u i l d i n g  energy sciences program 
i n  r e a l  bu i l d ings  under actual  condi t ions;  t o  analyze t h e  r e l a t i o n s h i p  
between energy e f f i c i e n c y  and investments; and t o  develop cost  e f f e c t i v e  
design options t h a t  increase energy e f f i c i ency .  A case study format i s  
used t o  document b u i l d i n g  design and performance and in form t h e  b u i l d i n g  
community ,of advances i n  the  s t a t e  o f  t he  a r t .  



Problem Sign i f i cance:  Theore t ica l  ana lys is  cannot p r e d i c t  actual  
performance wi thout  f i e l d  t e s t s  t o  v a l i d a t e  t h e  algori thms. Many times, on 
s i t e  'refinements so lve  key problems t h a t  pave t h e  way for  t rans fe rs  o f  - 

advances t o  t h e  b u i l d i n g  industry.  

I n  FY 1.982, t he  data base on several pa t te rns  o f  energy use w i l l  be 
enlarged. A s i g n i f i c a n t  step w i l l  be taken by app ly ing  t h e  "house doctor"  
technique t o  mul t i - fami ly ,  low r i s e  apartment bu i l d ings  which w i l l  requ.ire 
d e t a i l e d  i n f i l t r a t i o n  measurements. The understanding o f  non-steady s t a t e  
energy t rans fer  caused by d iu rna l  and seasonal weather changes w i l l  be 

- i n d i v i d u a l l y  advanced. New labo ra to ry  t e s t i n g  f a c i l i t i e s  which accept 
10 ft. x 15 ft. samples and t h e  operat ion o f  s i x  20 ft. x 20 ft. t e s t  c e l l s .  
w i t h  d i f f e r e n t  wall, treatments w i l l  s t a r t  i n  1982 a t  NBS. S e n s i t i v i t y  
s tud ies  wi.11 be done t o  e s t a b l i s h  the  e f f e c t s  o f  c l ima te  on energy use and 
comfort i n  bu i ld ings .  Studies t o  mea.sure ac tua l  energy consumption on 
several b u i l d i n g  types compared t o  design est imates w i  11 be completed. 
Examples o f  s p e c i f i c  p r o j e c t s  a re  l i s t e d  i n  t h e  Key A c t i v i t y  Sumnary's 
which f o l l  ow. . , 



-- 

DEPARTMENT OF ENERGY 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

KEY ACTIVITY SUMMARY 

BUILDING SYSTEMS 

KEY ACTIVITY 

BUILDING 
ENERGY 
SCIENCES ; 
Vent i l . a t i  on 
and Contro ls 

BUILDING 
ENERGY 
SCIENCES; 
Envelope 
Systems and 
Mater i  a1 s 

- - 

ESTIMATED ACTIVITIES 7 PLANNED ACTIVITIES 
DURING FY 1981 DURING FY 1982 

Extend and v a l i d a t e  the '  r e s i d e n t i a l  
i n f i l t r a t i o n  model. 

Laboratory t e s t  3 heat exchanges 
used t o  con t ro l  indoor a i r  pol 1 u- 
t i on ;  develop and va l  i d a t e  
a n a l y t i c a l  model based on data. 

Complete f i e l d  study on heat ex- 
changers used t o  r e t r o f i t  homes 
i n  Rochester, N.Y. / 

Complete a p i l o t  study i n  estab- 
l i s h i n g  a data base on indoor a i r  
pol 1 u t  i on 1 eve1 s before  and' a f t e r  
r e t r o f i t  . 
Develop a Nat ional  Program Plan 
f o r  B u i l d i n g  Energy Contro ls 
Research. 

-- - 

C o l l e c t i o n  o f  'before and 
and a f t e r "  r e t r o f i t  data 
on energy use and indoor 
a i r  q u a l i t y  i n  r e s i d e n t i a l  
bu i l d ings  w i  11 be extended. 

En1 arge heat exchanger 
performance data base and 
d r a f t  1 aboratory t e s t  
method f o r  coord inat ion  as 
a standard. 

D r a f t  techn ica l  data based 
on reduced i n f  i 1 t r a t  i on 
ra tes  and submit t o  ASHRAE 
f o r  considerat ion. 

Develop pub1 i c  domain 
a lgor i thms f o r  use. i n  
con t ro l  s t raget ies .  

- 

B u i l d  t e s t  c e l l s  a t  southwestern 
and northeastern s i t e s  and take 
p re l  iminary data t o  determine t h e  
e f f e c t  o f  na tura l  thermal mass on 
energy t r a n s f e r  through walls. 

Compl e t e  capabi l  i t y  t o  measure 
dynamic performance o f  w a l l  
sect ions i n  the  f i e l d .  

Design a mobi le t e s t  f a c i l i t y  
t o  measure fenes t ra t i on  
performance under weather 
condi t ions.  

- - 

Analyze f i r s t  year data 
from 14 natura l  thermal 
mass ' t e s t  c e l l  s and draw 
p r e l  iminary concl u s i  ons. 

Va l ida te  dynamic t e s t  
procedures f o r  f u l l  w a l l  
sect ions through 
1 aboratory t e s t i n g  and 
submit them t o  ASHRAE f o r  
consideration.. 

B u i l d  mobile t e s t  f a c i l i t y  
t o  determine net  energy 
t r a n s f e r  'through 
fenest ra t ion .  . .. 

D r a f t  and submit t o  ASHRAE 
f o r  cons idera t ion  a 
co r ros ion  t e s t  f o r  a1 1 
types o f  thermal 
i n s u l  at.ion. 



- 

DEPARTMENT OF ENERGY 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

KEY ACTIVITY SUMMARY 

BUILDING SYSTEMS 

b I 
KEY ACTIVITY ESTIMATED ACTIVITIES PLANNED ACTIVITIES 

BUILDING 
ENERGY 
SCIENCES ; 
Energy 
Performance 
Calcu la t ions  
and 
Diagnost ics 

BUILDING 
ENERGY 
SCIENCES ; 
Energy 
Conversion 
Equi pment 

I - 

DURING FY 1981 

I d e n t i f y  d iagnost ic  t o o l  s t o  
measure a s i n g l e  energy 
performance parameter o f  a 
complete home. 

Update DOE 2.1 Energy Analysis 
program. Pub1 i s h  a simp1 i f i e d  
r e s i d e n t i a l  c a l c u l a t i o n  procedure 
f o r  use on a hand-held ca lcu la tor .  

Es tab l ish  prototypes f o r  s i n g l e  
fami ly  energy budgets development. 

Establ i sh usage l e v e l  o f  hot  water 
i n  s i n g l e  f a m i l y  housing. 

Complete comparison o f  design 
energy budgets t o  actual  energy 
use f o r  10 residences. 

Complete comparative t e s t  o f  
a1 te rna te  . energy ana lys is  too ls .  

Establ i s h  r e l a t i o n s h i p  between 
c l ima te  v a r i a t i o n  and b u i l d i n g  
energy use. 

Complete t e s t i n g  o f  metal1 i c  
mater ia l  s f o r  condensing heat 
exchanger. Compl e te  1 ab t e s t  
work on c o a l - o i l  mixtures f o r  
use i n  small bo i l e rs .  I n i t i a t e  
basic combustion research f o r  
wood fue ls .  Continue labora tory  
t e s t s  o f  combustion mod i f i ca t i on  
techniques and f u e l  atomization. 

Complete & pub1 i sh a n a l y t i c a l  work 
on a i r - c y c l e  and S t i r l i n g  cycles. 
Continue development o f  op t imi -  
za t i on  techniques. 

DURING FY 1982 

Design and f a b r i c a t e  a 
f u l l  house energy 
performance d iagnost ic  
t o o l  fo l lowed by 
pre l iminary  data on 
several homes. 

Establ i sh prototypes 
f o r  commercial and mu1 t i- 
fami l y  energy analysis. 

Continue development o f  
simpl i f i e d  t o o l s  f o r  
b u i l d i n g  energy analysis. 

- 

r 

Compl e t e  t e s t i n g  o f  two- 
mater ia l ,  non-metal1 i c  
heat exchangers f o r  con- 
densing systems. Continue 
basic wood combustion 
research. 

Complete a comprehensive 
ana lys is  & screening o f  
candidate advanced con- 
cepts and p r i o r i t i z e  
f u t u r e  work. Complete 
op t im iza t i on  program f o r  
Ranki ne cycle. 

I 



DE-PARTMENT' OF ENERGY 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

KEY ACTIVITY SUMMARY 

BUILDING SYSTEMS 

1 

PLANNED ACTIVITIES 
-DURING FY 1982 

I n i t i a t e  compressor 
- research e f f o r t s .  Com- 

p l  e t e  p r e l  im ina ry  screen- 

Continue work on mixed 

I i n g  o f  absorp t ion  f l u i d s .  ! 

r e f r i g e r a t i o n  o rgan ic  
f l u i d s  and advanced 
i n s u l a t i o n .  Complctc t c s t  
o f  d i r e c t  expansion ground 
c o i l s .  

Cont inua t ion  o f  v i s u a l  
performance and photo- 
b i o l o g i c a l  experiments, 
i n i t i a t e  r e s u l t s  repor ted.  

Continue appl i e d  research 
i n  gas isotopes.  I n i t i a t e  
research i n  f l  uorescent 
f i l  aments and phosphors; 
i n i t i a t e  research i n  
advanced b a l l  a s t  r esea rch  
improved coa t i ngs  .and 
1 enses. 

Report on t h e  h o t e l  /motel 
demonstrat ion s tudy as 
w e l l  as t h e  f i r s t  year  
r e p o r t  on t h e  new o f f i c e  
b u i l d i n g i n N e w a r k , N . J .  I 
Ins t rumen ta t i on  and 
p r e l i m i n a r y  da ta  
c o l l e c t i o n  on P i t t s b u r g h  
housing demonstrat i  on and 
on n ine  Phi 1 adel ph i  a 
res tauran ts .  

I n i t i a t e  case s tud ies  on 
npw r n m n ~ r c i a l  n f f i c e  
bu i l d i ngs .  

KEY ACTIVITY 

r 

BUILDING 
ENERGY 
SCIENCES; 
P i l o t  
P ro jec t s  
and Case 
Studies 

b 

ESTIMATED ACTIVITIES 
DURING FY 1981 

Continue work on mixed r e f r i g -  
e ran ts ,  o rgan ic  absorp t ion  f l u i d s  
and advanced i n s u l a t i o n .  Continue 
advanced heat exchanger research 
f o r  reduced heat pump f r o s t i n g  
and ground-coup1 i ng. , 

Continue v i s i b i l i t y  and performance 
e f f o r t s ,  develop exper imenta l  pro- 
cedures f o r  v i s u a l  performance. 
I n i t i a t e  pho tob io l og i ca l  e f f e c t s  
research. Continue research on 
l i g h t i n g  con t ro l s .  

Continue experiments i n  e f f i c i e n c y  
o f  var ious  gas isotopes,  i n i t i a t e  
research on i so tope separat ion.  

> + -  

- 
Complete t h e  f o l l o w i n g :  t h e  
Minimum Energy Dwell i n g  I 1  
Report; t h e  P i t t s b u r g h  i n n e r  
c i t y  housing demonstrat i  on 
gu ide l i nes ;  and t h e  Newark, N.J. 
o f f i c e  b u i l d i n g  ana l ys i s  us ing 
DOE 2.1 and ASHRAE 90-75 standard. 

S t a r t  da ta  c o l l e c t i o n  f o r  t h e  
h o t e l  /motel demonstrat ion and 
r e p o r t  p r e l  im inary  data. 

F i r s t  yea r  Brookhaven House data 
c o l  l e c t i o n  and ana lys is .  

Report on t h e  double-she1 1 Ekose's 



I 

KEY ACTIVITY ESTIMATED ACTIVITIES PLANNED ACTIVITIES 
DURING FY 1981 , DURING FY 1982 

case study and begin ana lys is  o f  
two add i t i ona l  h i g h l y  energy S t a r t  design s tud ies  o f  
e f f i c i e n t  houses. energy e f f i c i e n t  housing 

f o r  t he  south and south- 
Complete design o f  federa l  energy west r e s u l t i n g  i n  b u i l d i n g  
e f f i c i e n t  bu i ld ings .  demonstrations as done a t  

Brookhaven. 

I n i t i a t e  design and ana lys is  o f  
Energy e f f i c i e n t  b u i l d i n g s  i n  
p r i v a t e  sector. F i n i s h  ana lys is  and repo r t  

case s tud ies  f o r  t h e  
Brookhaven House, t he  
I 1  1 i noi  s Lo-cal super 
i nsu la ted  house, and two 
o ther  energy e f f i c i e n t  
houses. 

Complete ana lys is  o f  
design and cons t ruc t i on  o f  
p r i v a t e  sec tor  energy 
e f f i c i e n t  bu i ld ings .  

w I 

Test Support FTC Label i ng Program Support FTC Label i ng 
Procedure w i t h  Test Procedure Updates. Program w i t h  Test 
Development ,, Procedure Updates. 

Support FTC Label i ng Program 
w i t h  Consumer Education 
A c t i v i t i e s .  

Issue Annual Update o f  Energy 
P r i  ces. 

Process Requests f o r  Waivers Process Requests f o r  
from Federal Test Procedures. Waivers from Federal 

Test Procedures. 

Submit Annual Report t o  President  
and Congress. 

A 



Res iden t i a l  Conservat ion Se rv i ce  . . . . . . . . . . . ... ... $14,865 $14,865 $0 

The Res iden t i a l  Conservat ion Serv ice  (RCS) i s  be ing  proposed f o r  te rmina t ion .  
I f  undertaken as proposed by t h e  prev ious Admin i s t r a t i on ,  i t  would have 
r e q u i r e d  s t a t e s  and l a r g e  gas and e l e c t r i c  u t i l i t i e s  t o :  

o  p rov ide  i n f o r m a t i  on t o  t h e i r  r e s i d e n t i a l  customers on energy. conserva t ion  
and renewable resource measures; 

I o o f f e r  home energy aud i ts ;  

I o p rov ide  1  i s t s  o f  supp l i e r s ,  i n s t a l l e r s  and lenders;  

o  make arrangements f o r  i n s t a l l a t i o n s  and f i n a n c i n g  o f  measures; and 

o  i nspec t  i n s t a l l a t i o n s  i n  some cases. 
X 

Th is  program would have imposed massive r e g u l a t o r y  burdens t h a t  would be a 
nightmare t o  admin is te r  and enforce. Where conserva t ion  i s  an economic 
a1 t e r n a t i  ve t o .  new genera t ing  capac i ty ,  u t i l  i t i e s  a1 ready a re  developing t h e i  I- 

own conserva t ion  programs, f o r  example, i n  Massachusetts, Oregon and 
Cal i f o r n i  a. 



Community Systems ........................... $13,800 $13,800 $0 

The Community Systems program at tempted t o  r a t i o n a l i z e  community energy use 
t h rough  an a n a l y s i s  p e r s p e c t i v e  which viewed a l l  energy p roduc ing  and consuming 
elements as p a r t s  o f  a  system. D i s T r i c t  Hea t i ng  i s  p robab ly  t h e  bes t  known 
example. The program i s  be i ng  p r o p j e d  f o r  t e r m i n a t i o n  because p r o j e c t s  l i k e  - 
t h i s  have a l r e a d y  proven t h a t  t hey  can be commerc ia l l y  v i a b l e  w i t h o u t  Federa l  
subs i d i es .  T h e i r  c o n t i n u a t i o n  would be a  waste o f  scarce  t a x  revPnrles. 

I n d u s t r y  a l r eady  has s u f f i c i e n t  i n c e n t l v e . w i t h o u t  d i r e c t  subsidi 'es t o  commerc ia l ize 
promi s i  ng near- term techno1 og ies  . Admini s t r a t i o n  p o l i c i e s  , such as pet ro leum 
p r i c e  decon t ro l ,  i n c reased  inves tment  t a x  i n c e n t i v e s  and an improved o v e r a l l  
i nves tment  c l i m a t e  w i  11 f r ee  t h e  marketp lace t o  supp ly  t h e  c a p i t a l  investments  
r e q u i r e d  t o  suppo r t  t h e  commercial i n t r o d u c t i o n  o f  c o s t - e f f e c t i v e  a l t e r n a t i v e  
energy techno log ies  i n t o  t h e  economy. 



Small. Busi ness.. . . . . . . . . . . . . . .'. . . . . . . . . . . . . . . . . . . $750 $750 $0 

This activity, which was aimed at reducing energy costs in'and increasing the 
energy efficiency of small businesses, is being proposed for termination in 
FY 1982. In thls area as we1 I, the Administration's realistic energy policies 
provide sufficient incentives without direct subsidies for industry to support 
commercialization of promising near-term technologies. Administration policies, 
such as petroleum price decontrol, increased investment tax incentives and an 
improved overall investment climate will free the marketplace to supply the 
capital investments required to support the commercial introduction of cost- 
effective alternative energy technologies into the economy. 



Techno1 ogy and Consumer Products.. . . . . . . . . . .$20,300 $20,300 '$0 

The Technology and Consumer Products subprogram condhcted e f f o r t s  t o  
acce lera te  the  development and commercial i z a t i o n  o f  advanced, energy-conserving 
products  f o r  r e s i d e n t i a l  and c o m e r c i a l  b u i l d i n g s  i n  t h e  areas o f  space heat ing  

k 
and coo l i ng  (heat pumps, gas and o i l  equipment and sol  i d  f u e l  equipment), 
appl i ances and 1 i g h t i  ng; and conducted market development e f f o r t s  t o  s t imu la te  
investment i n  ene rgy -e f f i c i en t  products and increase consumer awareness o f  
conserva t ion  pract ices.  The h.igh l e v e l  o f  independent pub1 i c  investments i n  
energy conservation, which w i l l  be accelerated by t h i s  Admin is t ra t ion 's  energy 
po l  icies,.,make i t  c l e a r  t h a t  t h i s  program has been unnecessary and wastefu l  o f  ; .  
Federal t a x  revenues; therefore,  i t  i s  being proposed f o r  t e rm ina t i on  i n  FY 1982. 
Cclnsunlers -a l ready are demanding and manufacturers are  producing more energy e f f i  - 
c i e n t '  products independently o f  t he  n e g l i g i b l e  impact o f  programs such as t h i s .  

High p r i o r i t y ,  gener ic  and longer  term research on conservat ion t h a t  t h e  
p r i v a t e  .sec tor  i s  u n w i l l  i n g  t o  undertake w i l l  cont inue i n  the' Energy Conversion 
and Ut i 1 i z a t i  on Program i n  t h e  Mu1 t i - S e c t o r  account. 



Appl iance Standards.. . . . . . . . . . . . . . . . . . . . . . . . $6 ,000 $6,000 $0 

The primary ob jec t i ve  o f  the  program was t o  reduce energy consumption i n  the  
r e s i d e n t i a l  sector  by requ i r i ng  manufacturers t o  increase the operat ing 
e f f  i c i e n c i ~ s  o f  major houschol d consumer pr-uducts. Current energy consumption 
t rends evidence c l e a r l y  the strong consumer i n t e r e s t  i n  energy e f f i c iency .  
This h igh and increasing l e v e l  o f  consumer concern provides s u f f i c i e n t  market 
s igna ls  t o  manufacturers t o  persuade them t o  introduce more energy-e f f ic ient  
products. A mandatory standards program would impose a massive regu la tory  
burden on appliance manufacturers, t h a t  i s  whol ly  unnecessary i n  l i g h t  of the 
sound market-oriented eneryy pol I c y  o f  t h i s  Administrat ion. 

No funds are requested f o r  the"App1iance Standards program i n  FY 1982. 



Analysis and Techno1 ogy Transfer.. . . . . . . . . . . . $5,900 $5,900 $0 

The subprogram provided planning, analysis and evaluation. support for the 
various other programs being ,proposed for termination. Therefore, these 
activities are also proposed for termination in FY 1982. 



Federal Energy ~ana~ement Prograni. ' . . . . . . $1,000 $1,000 $1,000 

The FY 1982 request to continue the conduct of this program is $1,000,000. 

The purpose of the Federal Energy Management Program (FEMP) is to increase 
energy efficiency and reduce energy consumption in Federal faci 1 i ties and 
operations. The FEMP office fulfil 1-s an important role in stimulating Federal 
agencies with non-energy missions to incorporate energy considerations into 
their planning and management functions and to improve energy efficiencies in 
their operations and facilities. 

FEMP activities planned for FY 1982 are listed below:. 

o Maintain and update ~ederal -wide energy management plans; 

o Update the DOE developed 1 i fe-cycl e costing method01 ogy and .procedures 
to include the use of marginal or replacement energy prices in llfe- 
cycle cost analysis for all Federal energy investments, and develop 
energy efficiency targets for existing Federal buildings; 

o Evaluate program and agency performance, and develop criteria for a 
Federal energy management information system to support Federal pol icy 
decisions and Office program planning . . and evaluation activities; and 

o Prepare detailed program progress and energy use reports to the President 
and Congress including quantifiable measures of accompl i shements, problems 
and recomnended changes to Federal plans . 



Department of Energy 
FY 1982 CongressionaL.Budget Request 

Key Activity Summary 
Federal Energy Management Program 

Develop Overall Energy 
Management Plan for Federal 
buildings and operations. 

. .  .. 

Program Ferformance 
Evaluation 

- 

Key Activity 

Initiate the,development 
of buildings energy use 
targets and the update 
of Federal life cycle 
costing methodology to 
reflect current energy 
prices. -- 

Evaluate and approve 20: 
Federal agency buildings 
plans and 69 operations 
plans. 

. - .  

FY 1981 
' Activity 

I Monitor all agencies .progress and performance. 

.- 

FY 1982 
Activity 

DOE Reporting Prepare annual EO-12003, 
EPCA and NEPCA reports on 
progress, measures of ac- 
complishments and problems 
for Congress and the 
President. 

Complete the Overall 
Energy Management Plan. 

Complete development 
of buildings effi- 
ciency targets and 
update life cycle cost 
guidelines to include 
marginal prices of 

Evaluate 'and approve 
updates to 20 Federal 
agency buildings plans 
and 69 operations plans. 

Monitor ali agencies 
progress and performance- I 
Prepare annual EO-12003, 
EPCA and NEPCA reports 
on measures of accom- 
plishments and problems 
for Congress and the 
President. 



Object ives and Federal. 'Rpl e. 

This program seeks t o  increase t h e  use o f  energy from munic ipal  waste as a  
c o s t - e f f e c t i v e  replacement f o r  scarce and expens l v e  f o s s l l  f u e l s .  The goals 
o f  t he  program are :  

o  t o  accelera,te t he  research and development o f  energy from waste 
.techno1 ogies 

o  t o  i n t e g r a t e  energy recovery systems and ma te r i a l s  recovery systems. 
The removal of inorgan ics  f o r  r e c y c l  i n g  and energy conversion w i l l  
enhance t h e  opera t ions  and e f f t c j e n c y  o f  most energy product ion f a c i l i -  
t i e s .  The r e c y c l i n g  o f  c e r t a i n  source-separated'organics, such as 
used and overrun newsprint and cardboard, can d i sp lace  s i g n i f i c a n t  
q u a n t i t i e s  o f  energy. 

o  t o  develop more ene rgy -e f f i c i en t  wastewater t reatment  processes f o r  
i n t e g r a t i o n  i n t o  the  EPA c lean water program and , f o r  r e t r o f i t  i n  e x i s t i n g  
f a c i l i t i e s ,  where i t  i s  economical ly f eas ib le .  

' 

Consisteri t  w i t h  t he  Admin i s t ra t i on  energy p o l i c y  a r t i c u l a t e d  above, t h i s  pro- 
gram's emphasis a l s o  i s  on longer-term, h igh  . r i s k  research and devel opment 
t h a t  t h e . p r i v a t e  sec tor  i s  u n w i l l i n g  t o  undertake on. i t s  own as the  o r d e r l y  
t e rm ina t i on  o f  o the r  p r o j e c t s  whose con t i nua t i on  i s  i n ~ o n s i ' s t e n t  w i t h  t h i s  p o l i c y .  



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

Energy Conservation 
Energy from Municipal WasteIUrban Waste 

(Tabular dollars in thousands. Narrative materials in whole dollars.) 

FY 1980 FY 1981 FY 1982 FY 1982 
Appropriation Appropriation Base Request 

Energy from Municipal 
Waste (CS) , 

Operating Expenses : 

Technology Research $ 13,000 
and Development (Urban 
Waste) 

Capit a1 Equipment : 
. # 

Urban Waste $ 0  $ 800 $ 800 $ 100 

Total, Urban Waste . $ 13,000 $ 10,900 $ 10,900 $ 9,100 
Program 

Authorization: Federal Nonnuclear Energy Research and Development Act of 1974 
(P.L. 93-577), as .amended. 



Urban Waste ............................ $10,900 $10,900 $9,100 

The FY 1982 reques t  t o  c a r r y  ou t  t h i s  program is $9,100,000. A $9,000,000 
p o r t i o n  of  t h e  r eques t  i s  f o r  completion o f ,  o r  followups t n ,  p r o j e c t c  and s t u d i e s '  
i n i t i a t e d  i n  priu1-years funded from ope ra t ing  expenses.  he balance is r e l a t e d  
t o  c a p i t a l  equipment requi'rements. 

A t o t a l  of $7,000,000 w i l l  support  t h e  o rde r ly  te rmina t ion  of R&D programs i n  
t e c h n i c a l  and i n s t i t u t i o n a l  a r e a s  f o r  t h e  product ion of energy, t h e  recovery and 
r euse  of m a t e r i a l s  and energy, t h e  conserva t ion  of  energy  i n  municipal  waste  func t ions ,  
and t h e  support  of technology development wi th  p r i v a t e  s e c t o r  p a r t n e r s .  

The FY 1982 reques t  w i l l  permit  t h e  completion of funding o f  c u r r e n t ,  long- 
term RD&D p r o j e c t s .  Monitoring c o s t s  a l s o  w i l l  be accommodated. 

In FY 1982, r e sea rch  and d e ~ e l o p m e n t ~ w i l l  focus on completing u n i t  improvements 
which have t h e  p o t e n t i a l  t o  enhance e f f i c i e n c i e s  and economics. Spec i a l  a t t e n t i o n  
w i l l  be given t o  p lan  eva lua t ion  and t h e  genera t ion  of engineer ing  d a t a .  I n  f u t u r e  
yea r s ,  any f u r t h e r  urban waste r e sea rch  and devel9pment of t h i s  type w i l l  be under- 
taken by t h e  p r i v a t e  s e c t o r .  Longer range,  gener fc  r e sea rch  on conserva t ion  t h a t  
w i l l  provide a technology base  f o r  p r i v a t e  s e c t o r  e f f o r t s  is  cont inuing  i n  t h e  
Energy Conservation and U t i l i z a t i o n  Technologies Program i n  t h e  Multi-Sector account.  

Two m i l l i o n  d o l l a r s  of t h i s  reques t  w i l l  be  used t o  review and eva lua t e  t h e  
need f o r  any long  .range, gene r i c  r e sea rch  i n  support  o f  , d i s t r i c t  hea t ing .  P re sen t ly  
t h e r e  i d  a l a c k  of a v a i l a b l e  d a t a  on whether advanced technologies  can have s i g n i f i -  
c a n t  p o t e n t i a l  f o r  energy conserva t ion  when app l i ed  t o  d i s t r i c t  hea t ing  p r o j e c t s .  . 

This program w i l l  develop b a s i c  t e c h n i c a l  d a t a  on advanced technologies  t o  s e r v e  
a s  a b a s i s  f o r  dec id ing  whether t h e r e  is long-term, high r i s k  R&D t h a t  could 
j u s t i f y  Federa l  suppor t .  



Department of Energy 
N 1982 CONGRESSIONAL BUDGET REQUEST 

Key Activity Summary 
Urban Waste Subprogram 

- . . 

Estimated Activities Planned Actitivies 
Key Activities During N 1981 During FY 1982 

New Municipal Waste- o Prepare new contract o Continue ongoing . 
to-Energy Recovery packages for which management of RCD 
Technologies contracting action projects 

was not completed 
in FY. 80 - Completed 
by 3/81 

1 
o Evaluate approximate- 

ly 50 unsolicited 
proposals - Completed 
by 9/81 

Existing Municipal o Complete development o Demonstration of near- 
Waste-to-Energy report of large scale term technologies and 
Recovery Technologies calorimeter - 9/30/81 systems - application 

' o Phase I repo'rt of RDF and selection-9130182 
preparation and com- o Alternative Fuels 
bustion specifica- Program - Monitoring 
tions - 8/31/81 of Selected Proposals 

o Complete evaluation 
report of Trommel 
Screens - 9/30/81 o Report, on RDF prepara- 

o Complete construction tion and combustion 
of ANFLOW pilot plant specif ic:ations 6130182 
2/28/81 

o Phase I report ,of o Report on Institutional 
Institutional Plan . Plan for Implementing 
for Implementfng Resource Recovery - 
Resource Recovery - 6/80/82 
8/31/81 o Begin limited Phase I1 

o Report on Strategy operation of Ref COM 
and Plan for Demon- proof-of-concept plant 
stration of Energy .o Phase I Report on 
from MSW technologies ANFLOW 50,000 gpd pilot 
8/31/81 

o Alternative Fuels 
Program - Second 
Solicitation Tech; 
nical evaluation ' 

plant 



Program D i r e c t i o n  . . . . . . . . . . . .; . . . . . . . . $6,430 $6,430 $3,100 

A t.ot.al o f  $3,.100,000 ..i s requ-ired .to .support . s t ~ a f f i n g - ' ~ o r - ' t h e ' ~ ~ - ' 1 9 8 2 '  Bui ldings 
and Community Systems Program. This funding w i l l  support 72 f111 l - t ime 
posjt ions and an estimated 97 s t a f f  years o f  e f f o r t  i n  FY 1982. 





Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PROGRAM OVERVIEW 
INDUSTRIAL ENERGY CONSERVATION 

There is clear evidence that the Nation's industrial sector is conserving energy. To pre- 
sent one example, the U.S. steel industry consumed 47 million BTU's per ton of finished 
steel in 1950. In 1973, the comparable figure was 35 million BTU's p.er ton--a 25 percent 
improvement in spite of the era's inexpensive energy. With the sharply rising energy 
prices of the 19701s, energy conservation by industry has accelerated. Between 1972 and 
1976, improvements in composite industrial energy efficiency averaged 9.7 percent. Present . 

industrial. energy consumption is at almost the same level as .in 1972, despite a 20 percent " 

increase in real industry output. Decontrol of oil prices as a result of the President's 
January 28th announcement and increasing natural gas prices permitted under the Natural 
Gas Policy Act of 1978 will increase further the rate at which the industrial sector im- 
proves its energy efficiency. Conservation investment tax credits for such devices as 
recuperators and preheaters will also stimulate industrial conservation improvements. 
Accelerated depreciation allowances and the removal of unnecessary regulatory burdens', 
proposed as part of the President's economic recovery package, will improve industry's 
capital formation and provide the necessary means for high priority conservation invest- 
ments. 

Under these conditions, it is no longer necessary to have a Federal program of research, 
development, and demonstration on industrial energy conservation. While a government 
spending program might have made sense when energy prices were low and artificially con- 
trolled and energy conservation an unfamiliar idea, it is clear that this situation no 
longer exists today. The private sector on its own can,.and will, develop and adopt new 
industrial conservation technologies in response to market forces. Therefore, continuation 
of the Industrial Conservation program would be a significant waste of tax dollars, so 
this program is proposed for termination in FY 1982. Longer term, generic research on 
conservation that the private sector is unwilling to undertake will continue in the Energy 
Conversion and Utilization Technology Program in the Multi-Sector account. 



FY 1982 CONGRESSIONAL BUDGET REQUEST 

Energy Conservation 
Conservation 

(Tabular d o l l a r s  i n  thousands. Na r ra t i ve  m a t e r i a l  i n  whole d o l l a r s . )  

N 1980 FY 1981 
Appropriat ion Appropriat ion 

I n d u s t r i a l  Energy conserva t ion  (CS) 
Waste Energy Reduction: .................. Operating expenses $16,450 $24,800 

C a p i t a l  equipment .................. 0 0 
Subtotal . . . . , . . . . . . . . . . . . . . . . . . .  $16,450 $24,800 

I n d u s t r i a l  Process  Eff ic iency:  ............... Operating expenses.. $20,675 $36,000 - - 

Cap i t a l  equipment .................. 0 
. Subto ta l . . . . . . . . . . . . . . . . . . . . .  $20,675 

I n d u s t r i a l  Cogeneration: 
Ope ra t ingexpenses  ................. $10,750 $16,500 ................. C a p i t a l  equipment. 500 0 

Subto ta l . . . . . . . . . . . . . . . . . . . . .  $11,250 $16,500 
Implementation and Deployment: 

Operating expense. . . . . . . . . . . . . . . . . .  $ 9,800 $ 7,500 
Subto ta l . . . . . . . . . . . . . . . . . . . . .  $ 9,800 $ 7,500 

Program Direc t ion . . . . . . . . . . . . . . . . . . . .  $ 2,067 $ 3,100 
To ta l ,  ope ra t i ng  expenses.. . . . . . . . . . .  $59,742 $88,700 

. ............ T o t a l ,  c a p i t a l  equipment. $ 500 $ 1,000 
T o t a l ,  I n d u s t r i a l  Energy Conservation..  $60,242* $89,700* 

FY 1982 
Base - 

FY 1982 
Revised 
Request 

*A r e s c i s s i o n  of $46,700,000 included i n  t h i s  t o t a l  is  requested.  

Authorizat ion:  ~ n e r g ~  Pol icy  and Conservation Act PL 94-163, T i t l e  111, P a r t  D 
. . . .  Nat iona l  Energy Conservation Po l i cy  Act PL 95-619;Title I V ,  P a r t s  3 and 

4 and T i t l e  V I ,  P a r t s  1 and 5 
Non-Nuclear R&D Act PL 93-577 

, . Energy Reorganizat ion Act PL 93-438 
Department of Energy Organizat ion Act PL 95-91 
Energy Secu r i t y  Act, 'PL 96-294, T i t l e  V ,  S u b t i t l e  G,  Sec t ion  591 

SUMMARY OF' CHANGES 

...................................................... FY 1981 Appropriat ion Enacted $89,700 
Bui l t - In  Inc reases  and Decreases: 

....................................................................... FY 1982 Base $89,700 
Program Inc reases  and Decreases: 

Terminate Program ............................................................. $86,600 
Program Di rec t ion  (-$2,135) ....................................................... $ 2,135 

.. - .... . .......................................................... FY 1982- Budget Request.. $ 965 

I n  FY 1982 a l l  p r o j e c t s  w i l l  be c losed  out  i n  t h e  fol lowing ' a c t i v i t i e s :  

o Waste Energy Reduction 
o I n d u s t r i a l  Process  E f f i c i ency  
o I n d u s t r i a l  Cogeneration 
o Implementation and Deployment 



Program Direction ...................................................$ 3,100 $3,100. $965 

The FY 1982 budget request is' $965,000. This represents a s ta f f  l e v e l  of 30 full-time 
equivalent s t a f f  years' necessary to  moniter the orderljr completion of projects funded i n  
prior years. 
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Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

Energy Conservation 
Transpor ta t  ion 

(Tabular d o l l a r s  i n  thousands. Nar ra t ive  m a t e r i a l s  i n  whole d o l l a r s . )  

FY 1980 
~ ~ ~ r o ~ r i a t i o n  

Transportat ion 
Vehicle propulsion technology 
development : 

Operating expenses .............. 59,500 
Capi ta l  equipment ............... 1,000 

Subto ta l  .................. 60,500 
. E l e c t r i c  and hybrid veh ic l e  RDT&E: 

Operating expenses .............. 38,000 
Subto ta l  .................. 38,000 

Transpor ta t ion  systems u t i l i z a t i o n :  
Operating expenses .............. 6,700 

Subto ta l  .................. 6,700 
Al t e rna t ive  f u e l s  u t i l i z a t i o n :  

Operating expenses .............. 5,200 
Cap i t a l  equipment ............... 100 

Sub to ta l  ................... 5,300 
Tota l  

Operating expenses .............. 109,400 ............... Capi t a l  equipment 1,100 
Program d i r e c t i o n  ............... 2,923 

Transpor ta t ion  ................ 113,423 ......... FY 1981 Pay Cost Adjustment 0 
To ta l  ......................... 113,423 

FY 1981* . 

Appropriat ion 
FY 1982 

Base 
FY 1982 
Request 

addressed *Does not  r e f l e c t  a $38,650,000 ' r e sc i s s ion  which is proposed f o r  FY 
i n  s epa ra t e  summary t a b l e s .  

1981 and is 

Authorizat ion:  P.L. 93-577, " ~ e d e r a l  Nonnuclear Energy Research and Development Act of 
1974" 

P.L. 93-275, "Federal Energy Administrat ion Act of 1974" 
P.L. 93-438, "Energy Reorganization Act of  1974" 
P.L. 94-163, "Energy Pol icy  and Conservation Act" 
P.L. 94-413, " E l e c t r i c  and Hybrid Vehicle Research, Development, and 

Demonstration Act of 1976" 
P. L. 95-91, "Department of  Energy Organizat ion Act" 
P.L. 95-238,'"Department of  Energy Author iza t ions  f o r  FY 1978" 

Summary of  Changes 

FY 1981  propri ria ti on enacted ..................................... $119,650 

Program inc reases  and decreases:  
Vehicle propulsion technology 'development 

Gas t u r b i n e  (3) and S t i r l i n g  engine (1) development p r o j e c t s  
a r e  proposed f o r  te rminat ion  .......................................... - 43,800 

Ceramic ma te r i a l  development and t e s t i n g  ................................ - 3,9rln 
C O U ~ ~ U L L ~ L I L  rlevelopmrnr f o r  gas t u rb ines  and S t i r l i n g  engines ............. - 3,610 
Gas, t u rb ine  and S t i r l i n g  engine commercialization a c t i v i t i e s  

a r e  proposed f o r  te rminat ion  .......................................... - 1,190 
Vohiolc t c o t a  and d e m a ~ ~ s t r a ~ l u ~ l s  are proposed f o r  te rminat ion  ........... - 3,000 
Heavy duty v e h i c l e  waste energy recovery p r o j e c t  ........................ + 100 
~ r o ~ u l s i o n  subsystems' technology development and eva lua t ion  

a r e  proposed f o r  termination .......................................... - 1,500 
E l e c t r i c  and hybrid v e h i c l e  RDT&E ..................... Demonstration veh ic l e s  a r e  proposed f o r  te rminat ion  - .  4,280 



Program i n c r e a s e s  and decreases  (continued) 
~ i e c t r i c  and hybr id  veh ic l e  RDT&E (continued) 

Loan d e f a u l t  fund is proposed f o r  te rmina t ion  ............................ - - - 
Vehicle-evaluat-i~n-.effor.~ ................................................ - 
E l e c t r i c  veh ic l e  and component R&D ........................................ - 
Hybrid v e h i c l e  and component R&D ......................................... - 
Advanced v e h i c l e  and f u e l  c e l l  R&D ....................................... + 
Progrnm support  ...-............,....................................-.-...............-.-..-... .-. - 

~ r a n s ~ o r t a t i o n  systems u t i l i z a t i o n  ......... Fuel  economy information a c t i v i t i e s  a r e  proposed f o r  te rmina t ion  - 
Driver  awareness a c t i v i t i e s  a r e  proposed f o r  te rmina t ion  ................. - 
New concepts  eva lua t ions  a r e  proposed f o r  te rmina t ion  .................... - 
F r e i g h t  and i n t e r c i t y  passenger  a r e  proposed f o r  te rmina t ion  ............. - 

......... S t a t e  and l o c a l  t e c h n i c a l  a s s i s t a n c e  i s  proposed f o r  te rmina t ion  - 
Nonhighway technology R&D is  proposed f o r  te rmina t ion  .................... - 
Analys is  and assessment a r e  proposed f o r  t e rmina t ion  ..................... - 

A l t e r n a t i v e  f u e l s  u t i l i z a t i o n  ................................... Alcohol blends r e l i a b i l i t y  f l e e t  t e s t s  - 
.......................... Development of s t r a i g h t  a l coho l  fue l ed  v e h i c l e s  - 

Engineering f l e e t  t e s t s  us ing  a v a i l a b l e  hydrocarbons ..................... + 
Process  s p e c i a l  syn fue l s  t e s t s  compositions .............................. + 

Program d i r e c t i o n  .......................................................... - - 
FY 1982 Budget Request ....................................................... $ 38,280 

Budget r eques t :  The Of f i ce  of Transpor ta t ion  Programs' FY 1982 budget r eques t  f o r  opera- 
t i n g  expenses,  c ap i t . a l  equipment and program d i r e c t i o n  is  $38,280,000. This  amount is 
r equ i r ed  t o  c a r r y  ou t  t he  ~ r o g r a m ' s  o b j e c t i v e s ,  which a r e  to :  

o Research and develop advanced engine  components t o  provide  h igh- r i sk ,  long-term, 
ene rgy -e f f i c i en t  technologica l  op t ions  f o r  t h e  automotive and t r u c k  indus t ry .  

o Research and develop advanced e l e c t r i c  and hybr id  v e h i c l e  systems,  components and 
subsystems t o  improve v e h i c l e  performance, r e l i a b i l i t y ,  c o s t  and a c c e p t a b i l i t y .  

o Provide  comparative automobile f u e l  economy information t o  encourage t h e  purchase 
of more f u e l - e f f i c i e n t  veh ic l e s .  

o Develop means of u s ing  a l t e r n a t i v e  f u e l s  i n  v e h i c l e s  from t h e  s t andpo in t  of 
r e sou rce / fue l / eng ine  systems opt imiza t ion  t o  encourage t h e  use  of  such f u e l s .  

The budget reques t  i nc ludes  funding f o r  m ~ l t i - ~ r o ~ r a m ,  c r o s s c u t t i n g  a c t i v i t i e s  such as 
p o l i c y ,  p lanning ,  eva lua t ion  and budget. 

General :  The Federa l  approach t o  t r a n s p o r t a t i o n  energy conserva t ion  h a s  been refocused 
t o  make g r e a t e r  use of  market fo rces .  Decontrol  of crude o i l  p r i c e s  has  removed t h e  
subsidy t o  o i l  usage t h a t  w i l l  a l low t r a n s p o r t a t i o n  conservat ion t o  reach  i t s  t r u e  poten- 
t i a l .  This  s t imulus  should , .  f o r  example, i n c r e a s e  t h e  demand f o r  sma l l ,  f u e l - e f f i c i e n t  
c a r s ,  thereby  causing manufacturers  t o  i n c r e a s e  t h e i r  product ion of f u e l - e f f i c i e n t  c a r s  
t o  meet t h i s  demand. Continuat ion of t r a n s p o r t a t i o n  conserva t ion  t a x  c r e d i t s  (e.g.,  
e x c i s e  t a x  exemptions f o r  buses)  i s  expected t o  l e s s e n  t axes  o f  bus inesses  by $300 m i l l i o n  
by t h e  end of FY 1986, providing a d d i t i o n a l  s t imulus  t o  conserva t ion  above and beyond 
r i s i n g  f u e l  p r i c e s .  Evidence is  c l e a r  t h a t  consumers w i l l  respond t o  market f o r c e s  by 
conserv ing  energy i n  t he  t r + s p o r t a t i o n  s e c t o r .  Vehicle  use  of petroleum has dropped by 
1.1 MBPD s i n c e  1978, due p r imar i l y  t o  h igher  gaso l ine  p r i c e s  t h a t  l ed  t o  g r e a t e r  use  of 
more f u e l - e f f i c i e n t  automobiles. As another  example, average annual  f u e l  consumption p e r  
c a r  dec l ined  12.9 percent  from 1973 t o  1979. 

In  t h i s  new, h e a l t h i e r  environment f o r  conserva t ion ,  i t  is  p o s s i b l e  t o  s h i f t  DOE'S t r ans -  
p o r t a t i o n  conserva t ion  programs away from c o s t l y  near-term development, demonstrat ion,  
and commercial izat ion a c t i v i t i e s ' ,  s i n c e  t hese  a c t i v i t i e s  w i l l  be  undertaken by t h e  p r i -  

I 
v a t e  s e c t o r  i n  response t o  normal market forces .  Por.example, General  Motors has announced 
i ts  i n t e n t i o n  t o  manufacture e l e c t r i c  c a r s  by the 'mid  1980's and has  s e t  up an e l e c t r i c  I 



car "p ro jec t  center"  t o  undertake research  i n  t h i s  a rea .  The DOE t r a n s p o r t a t i o n  program 
w i l l  cont inue  t o  support  long-term, h igh-r i sk ,  bu t  p o t e n t i a l l y  high-payoff, research  and 
development on promising conservat ion technologies t h a t  a r e  un l ike ly  t o  be undertaken 
by t h e  p r i v a t e  s e c t o r  alone. Examples of t h e s e  a r e :  (1) t h e  s t r u c t u r a l  ceramics needed 
t o  i n c r e a s e  t h e  thermal e f f i c i e n c y  of hea t  enginec; (2)  advanced.concepts f o r  e l e c t r i c  
ad hybrid c a r s ,  such a s  f u e l  c e l l s ;  and (3) t h e  explora t ion  of  gross  t r a d e o f f s  between 
synfuel  compositions and engine f u e l  t o l e rance  t o  optimize engine p l u s  f u e l  t o t a l  design. 
These i n v e s t i g a t i o n s  w i l l  be pursued wi th  guidance and cooperat ion from indus t ry .  

Vehicle Propulsion Technology Development ............ $67,900 $67,900 $11,000 

Research and development (R&D) e f f o r t s  a r e  p re sen t ly  underway t o  advance t h e  development 
and a c c e l e r a t e  i ndus t ry  acceptance of energy-ef f ic ien t  and soc ia l ly-acceptable  advanced 
propulsion systems f o r  highway use. Automobiles a r e  becoming more e f f i c i e n t  as a r e s u l t  
of t h e  i n d u s t r y ' s  commitment t o  provide a competi t ive,  f u e l - e f f i c i e n t  product i n  t h e  
marketplace. As f u e l  p r i c e s  r i s e ,  an increased s t imulus  is  p resen t  f o r  t h e  major. U.S. 
automakers t o  continue t h i s  t r end  and inco rpora t e  propulsion systems of i nc reas ing ly  
advanced design and soph i s t i ca t ion .  T rans i t i ons  t o  revolunt ionary  automotive technologies 
and engine concepts a r e  s t i l l  of s u f f i c i e n t  r i s k  and long-term payback t o  warrant  a  sap- 
plementary Federal  a c t i v i t y  i n  suppor t ive  technology. Recognizing these  r ecen t  t r ends  
i n  t h e  indus t ry ,  t h e  FY 1982 Vehicle Propulsion a c t i v i t y  is designed t o  underwri te ,  i n  
t h e  most cos t - e f f ec t ive  manner, many of t h e s e  high-risk a c t i v i t i e s .  This  can only be done 
wi th  t h e  indus t ry  a s  a  technologica l  pa r tne r  and only i n  a supplementary r a t h e r  than 
d u p l i c a t i v e  manner. Technology r e l a t e d  t o  advanced hea t  engines,  i. e. , gas  tu rb ines  and 
S t i r l i n g  engines,  warrants  t h i s  type of support .  

Heavy duty truclcs and buses a r e  pro jec ted  t o  become l a r g e r  consumers of t h e  t o t a l  highway 
f u e l  a s  we move i n t o  t h e  mid 1980's and e a r l y  1990's. Most p r o j e c t i o n s  i n d i c a t e  t h a t  
t rucks  w i l l  be consuming more f u e l  than automobiles by t h e  mid 1990's.  The technologica l  
improvements i n  propulsion systems f o r  t rucks  can reduce t h i s  consumption by a s  much a s  
20 percent  i n  t h e  1990's  but  t h e  s t imulus  of Federa l  support  is  needed t o  underwri te  cer-  
t a i n  necessary high-risk elements of  technologica l  change. The Vehicle Propuls%on a c t i -  
v i t y  i n  FY 1982 has a l s o  been designed t o  a n t i c i p a t e  t hese  t r ends  and provide r e a l i s t i c  
long-term, h igh-r i sk  technology development t o  improve t r u c k  and bus energy e f f i c i ency .  

The' Vehicle Propulsion Technology Development program w i l l  concent ra te  its a c t i v i t i e s  i n  
gener ic  forms of technology i n  two major a r e a s  i n  FY 1982: (1) technologies r e l a t e d  t o  
advancing t h e  s t a t e  of technology i n  automotive propulsion systems, and (2) technologies 
r e l a t e d  t o  improving energy e f f i c i e n c y  i n  t r u c k  and bus systems. 

Automotive Technologies 

Since FY 1980 t h e  Vehicle Propulsion program has been involved i n  advanced automotive 
gas tu rb ine  (AGT) engine development programs wi th  two automotive indus t ry  teams. As 
a r e s u l t  of t h e  i n i t i a l  des igns  and e a r l y  componat  development and r i g  t e s t s  a s soc ia t ed  
wi th  t h e  f i r s t  genera t ion  of AGT, key technologica l  b a r r i e r s  have been i d e n t i f i e d .  These 
b a r r i e r s  a r e  h igh-r i sk  and must be solved i f  i ndus t ry  is t o  use  t h i s  e n g i n e  type  i n  
-automotive propulsion a s  a  s u b s t i t u t e  f o r  t h e  p i s t o n  engine. The FY 1982 gas t u r b i n e  
program w i . 1 1  change i n t o  a  high-risk,  technology advancement p r o j e c t  i n  a number of key 
a reas :  (1) ceramics development and nondes t ruc t ive  t e s t i n g  techniques;  (2) ceramic 
ma te r i a l  c h a r a c t e r i z a t i o n ,  (3) combustion e f f i c i e n c y  improvement and a l t e r n a t i v e  fue l -  
burning c a p a b i l i t y ,  and (4) compressor and power t u r b i n e  aerodynamic advancement. 
Component tests w i l l  c o n s t i t u t e  t h e  b a s i s  f o r  advancements of t h e s e  long-term technologies.  

I n  t he  orca of B t i r l i n g  technology, t h e  MOD I bu i ld  was completed i n  t h e  beginning of 
N 1981 and is providing a new t.echnologica1 b a s e l i n e  f o r  automotive S t i r l i n g  engines. 
This  base l ine  w i l l  be used t o  i d e n t i f y  key techno~logica l  a r e a s  t h a t  wi1.3. he followcd 
i n  1982. Technological adva~icemencs, requi red  t o  provide t h e  automotive indus t ry  
wi th  d a t a  t o  judge t h i s  technology r e l a t i v e  t o  t h e i r  pro jec ted  product l i n e s ,  w i l l  be 
continued i n  a t  l e a s t  t h e  following: (1) low c o s t  regenera tor  des igns ,  ( 2 )  s t r a t e g i c  
ma te r i a l  s u b s t i t u t i o n  i n  low-permeability meta ls ,  (3) advanced c o n t r o l  systems, (4) 
ceramic.heat-exchanger components, and (5) low-weight. design techniques.  The FY 1982 
r eques t  w i l l  be a  more gener ic  h igh-r i sk ,  long-range research  and technology program: i n  
t h e  S t i r l i n g  a rea  focusing on t h e s e  key areas .  



Truck and Bus Related Technology Development 

Most of t h e  l a r g e  i n d u s t r i a l  f irms deal ing  wi th  heavy duty t r anspor ta t ion  production 
agree t h a t  f u r t h e r ,  more long-range research aqd development can continue t o  improve 
e f f i c i e n c y  i n  t h i s  sec tor .  The FY 1982 reques t  w i l l  allow long-term technology advance- 
ment t o  continue in t h e  a r e a s  of.: (1) waste hea t  u t i l i z a t i o n  development, (2) advanced 
turbocompound engine component development, (3) ceramic insu la t ion  and c r i t i c a l  pressure  
p a r t  cha rac te r i za t ion  and development, and (4) f l u i d  cha rac te r i za t ion  f o r  organic  Rankine 
bottoming cycles.  New a reas  of technology advancement w i l l  continue t o  be sought from 
indus t ry  in :  (1) use  of microprocessors f o r  f u e l  management and &gine/transmission 
s h i f t  l og ic ,  (2) more advanced fue l - insens i t ive  heavy-duty d i e s e l  technology, and (3) 
o t h e r  energy-efficient  t ruck  system improvements. The ob jec t ive  of any truck-related 

. p r o j e c t s  undertaken w i l l  be long range and high r i s k  in nature; ,  supplementary r a t h e r  
than dup l i ca t ive  of a c t i v i t i e s  of t h e  heavy-duty t r anspor ta t ion  indust ry .  

KEY ACTIVITY SLJMMARY - VEHICLE PROPULSION TECHNOLOGY DEVELOPMENT 

KEY ACTIVITY 

I Automotive Technologies 

o Engine Development 

- 3 teams ( turbine)  
DDAIPontiac 
Garret t iFord 
ChryslerIWilliams 

- 1 team ( S t i r l i n g )  

o Ceramics Application 

ESTIMATED ACTIVITIES 
DURING FY 1981 

DDAIPontiac team s t a r t s  r i g  
t e s t i n g  of ceramic s t r u c t u r e ,  
aerodynamics and o t h e r  f i r s t  
design components near  com- 
ple t ion .  Begin phasedown. ' 

Garret t iFord team s t a r t s  t e s t -  
ing  of MOD I ,  bu i ld  1 metal 
engine with ceramic regenera- 
t o r .  Begin phasedown. 

Chrys ler /~iJ . l iams team com- 
p l e t e s  engine design a c t i v i t y  
wi th  f i r s t  engine component 
review. Begin phasedown. 

Complete manufacture and 
del ivery  of 1st engines i n  
MOD I bui ld .  

- 

Continue computer code 
development i n  U. S . 
I n i t i a t e  engine dynamometer 
character iza t ion .  

Engine t e s t i n g  with ceramic 
bladed tu rb ine  wheel, ceramic 
regenerator,  nozzle/shroud, 
and plenum a t  20700F. 

Complete design a c t i v i t y  on 
2265OF engine. 

PLANNED ACTIVITIES 
DURING FY 1982 

Perform gener ic  research 
i n  support of automotive 
tu rb ines  under new 
contrac ts .  

P e r f o m  research i n  
support of automotive 
S t i r l i n g  research under 
new contrac t  agreements 
i n  : 

- mater ia ls  
- s e a l s  
- con t ro l  systems 
- heat  exchangers. 

Continue ceramics re- 
search,  refocusing on 
more gener ic  applica-  
t i o n s  of tu rb ine ,  
S t i r l i n g  and o the r  
engine p a r t s .  



.- .- - 

I KEY ACTIVITY SUMMARY - VEHICLE PROPULSION TECHNOLOGY DEVELOPMENT 
(continued) 

E l e c t r i c  and Hybrid Vehicle RDT&E .................... $36,820 $36,820 $19,600 

E l e c t r i c  Vehicle R&D: One of t h e  major b a r r i e r s  t o  t h e  commitment by indus t ry  t o  develop 
and produce e l e c t r i c  v e h i c l e s  is  t h e  commercial a v a i l a b i l i t y  of b a t t e r i e s  . s p e c i f i c a l l y  
designed f o r  v e h i c l e  propulsion.  The d e s i r a b l e  a t t r i b u t e s  of an e l e c t r i c  veh ic l e  b a t t e r y  
inc lude  reduced c o s t ,  high power dens i ty  f o r  v e h i c l e  a c c e l e r a t i o n ,  increased  energy 
dens i ty  f o r  g r e a t e r  range and improved cyc le  l i f e  f o r  repea ted  deep d ischarging  and 
recharging.  I n  FY 1981, r e sea rch  and development of  s e v e r a l  b a t t e r y  candida tes  was 
continued wi th  n i n e  i n d u s t r i a l  f i rms  under c o s t  shared c o n t r a c t s  f o r  n ickel -z inc ,  
n ickel - i ron ,  lead-acid and zinc-chlorine.  The b a t t e r y  r e sea rch  and development e f f o r t  
is concent ra t ing  on t h e  s p e c i f i c  a t t r i b u t e s  necessary t o  a s su re  compa t ib i l i t y  wi th  t h e  . 
t o t a l  v e h i c l e  system. Test  modules and f u l l  v e h i c l e  s i z e  experimental  b a t t e r i e s  a r e  
being de l ive red  f o r  comprehensive 1 a b o r a t o r y . t e s t s  as w e l l  as in-vehic le  engineering 
t e s t s .  In  FY' 1982, t h e  program w i l l  concent ra te  on t h e  most promising candida tes  de t e r -  
mined from t h e  l abo ra to ry  and v e h i c l e  t e s t i n g .  

KEY ACTIVITY 

I1 Tru-ck Technologies 

o Waste Heat ~ t i l i -  
za t ion  

- Organic Rankine 
Bottoming Cycle 

- Turbocompound 
Diese l  Engine 

o Materials 
Development 

o Other Technologies 

> 

Advanced t r a c t i o n  motors, . c o n t r o l l e r s ,  complete propulsion subsystems and c h a r g e r l s t a t e -  
of-charge i n d i c a t o r s  r e sea rch  and development is cont inuing  i n  FY 1981. These components 
and  subsystem^ a r e  capable  of 11igl:her e f f i c i e n c y ,  lower weight and 1bwer c o s t  t h a t  w i l l  
s i g n i f i c a n t l y  improve t h e  performance and c o s t  of e l e c t r i c  veh ic l e s .  I n  FY 1982 t h e  R&D 
w i l l  emphasize complete dc and a c  propulsion subsystems and t h e  r e l a t e d  c o n t r o l l e r s .  

i 

ESTIMATED ACTIVITIES 
TIITRING FY 1981 

Add 2nd test veh ic l e .  

Continue engine dynamometer 
tests . f o r  hardware v e r i f i c a -  
t i o n  and MOD data.  

Complete design of improved 
turbomachinery components. 

Perform a n a l y s i s  on down- 
s i z i n g  technology f o r  low- 
horsepower engines. 

- 
PLANNED ACTIVITIES 

DURING FY 1982 

Design and i n t e g r a t e  
d i g i t a l  c o n t r o l  system. 

Evaluate a l t e r n a t i v e  
o rgan ic  working f l u i d s .  

Perform d e t a i l  advanced 
component hardware 
design. 

Test  improved components 
on engine .dynamometer. 

Evaluate t h e  use of  
ceramic components i n  
heavy-duty d i e s e l  
a p p l i c a t i o n  and perform 
genera l  tests on 
m a t e r i a l  c h a r a c t e r i z a t i o r  

l 

I n v e s t i g a t e  gener ic  
a r e a s  of technology - 
t h a t  warrant  Federa l  
support .  

Fuel  programming. 



Hybrid Vehic le  RCD: The ob jec t ives  of t h i s  long-term, h igh-r i sk  e f f o r t  is  t o  he lp  t h e  
p r i v a t e  s e c t o r  develop t h e  technologies  o f  cost-competi t ive hybrid veh ic l e s  wi th  per for -  
mance comparable t o  conventional  veh ic l e s .  In  FY 1981, t h e  des ign  and f a b r i c a t i o n  of a 
p a r a l l e l  hybr id  was i n i t i a t e d  wi th  an  advanced quick start f u e l  i n j e c t e d  spark  i g n i t i o n  
engine,  s e p a r a t e l y  exc i t ed  t r a c t i o n  motor, advanced lead-acid b a t t e r i e s  and a microcom- . 
pu te r  con t ro l .  Savings of from 40 t o  70 percent  of t h e  f u e l  used by conventional  ICE 
v e h i c l e s  are poss ib l e  wi th  t h i s  hybrid design.  In FY 1982, t h e  f a b r i c a t i o n  of t h i s  
hybr id  r e sea rch  v e h i c l e  w i l l  be completed. In FY 1981, design s t u d i e s  of t h r e e  advanced 
hybrid propuls ion  systems us ing  S t i r l i n g ,  r o t a r y  h e a t  engines and advanced b a t t e r i e s  
were completed. Development of a t e s t  procedure f o r  hybrid v e h i c l e s  is underway i n  coop- 
e r a t i o n  wi th  EPA and DOT f o r  emission and f u e l  economy s tandards .  I n  FY 1982, t hese  t e s t  
procedures w i l l  be promulgated f o r  t h e  Corporate Average Fuel Economy s tandards .  

Advanced Vehicle R&D: The 
s u i t a b l e  f o r  a competi t ive 
technology f o r  t h e  1990's.  

o b j e c t i v e  of t h i s  e f f o r t  is t o  d&elop advanced technology 
general-purpose e l e c t r i c  o r  hybrid v e h i c l e  us ing  advanced 

In  FY 1981, t h e  ETV-2, an e l e c t r i c  v e h i c l e  wi th  an advanced 
technology flywheel and propulsion system, began ex tens ive  l abo ra to ry  and engineering 
road t e s t i n g  t h a t  w i l l  be completed i n  FY 1982. A comprehensive eval-nation and c o s t /  
design s tudy of advanced technology candida tes  f o r  W s  was i n i t i a t e d  i n  FY 1981. In  
FY 1982, t h e  r e sea rch  and evalua t ion  of f u e l  c e l l s  f o r  p o t e n t i a l  automotive use  w i l l  be 
continued and expanded. 

Tes t ing  and Evaluation: This program provides a unique oppor tuni ty  t o  conduct engineet-  
i ng  f i e l d  t e s t s  i n  a con t ro l l ed  road test ope ra t iona l  environment of advanced technology 
developed by t h e  RCD a c t i v i t i e s .  I11 FY 1981 and cont inuing  i n  FY 1982 ' a  l i d t e d  
number of  experimental  zinc-chlorine and n ickel - i ron  b a t t e r i e s  w i l l  b e  i n s t a l l e d  and 
t e s t e d  i n  EVs in road test opera t ions  t h a t  w i l l  ob t a in  compari t ive da t a  wi th  lead-acid 
EVs and conventional  vehic les .  Experimental pro to type  t r a n s i t o r  c o n t r o l l e r s  on a l i m i t e d  
number o f  v e h i c l e s  w i l l  a l s o  be t e s t e d  and evaluated i n  t h e  demonstration opera t ions .  
This  energy-ef f ic ien t  c o n t r o l l e r  has  t h e  p o t e n t i a l  of i nc reas ing  t h e  range of  an EV by 
20 percent .  To inc rease  b a t t e r y  r e l i a b i l i t y ,  b a t t e r y  system maintenance and fai lurelmode 
d i a g n o s t i c  techniques are being developed and evaluated i n  t h e  f l e e t  test opera t ions .  In  
FY 1982 b a t t e r y  systems and environmental c o n t r o l s  w i l l  be develope& t o  reduce t h e  impact 
of c o l d  ambient temperature on t h e  range of e l e c t r i c  veh ic l e s .  In FY 1981, performance 
and s a f e t y  t e s t i n g  w i l l  be conducted on s i x  d i f f e r e n t  e l e c t r i c  v e h i c l e s  t o  v e r i f y  t h e  
manufacturers '  s e l f - c e r t i f i c a t i o n  t o  t h e  DOE performance and s a f e t y  s tandards .  

In FY 1982, t h e  t e s t i n g  and evalua t ion  e f f o r t  w i l l  concent ra te  on t h e  ga the r ing  and 
a n a l y s i s  of d a t a  from t h e  ope ra t ions  of t h e  demonstration veh ic l e s .  Wherever veh ic l e s  o r  
system problems occur i n  t h e  f i e l d ,  research  and development w i l l  b e  i n i t i a t e d  t o  address  
and r e s o l v e  those  problems. 

KEY ACTIVITY SUMMARY - nECTRIC AND HYBRID VEHICLE RDT&E I 

KEY ACTIVITY 

E l e c t r i c  Vehicle 
Research and 
Development 

ESTIMATED ACTIVITIES PLANNED ACTIVITIES 
DURING FY 1981 I DURINGFY1982 

Modules and complete veh ic l e  Comprehensive labora tory  
s e t s  of experimental  bat-  and in-vehicle engin- 
t e r i e s  de l ive red  t o  National  e e r i n g  t e s t s  of  s e l ec -  
Bat te ry  Tes t ing  Laboratory t e d  b a t t e r i e s .  
f o r  t e s t  and evalua t ion .  

1 R&D emphasis on most 
RCD wi th  9 con t r ac to r s  on promising candidates of 
n ickel -z inc ,  n i cke l - i ron ,  
lead-acid,  and zinc-chlorine 
b a t t e r i e s  f o r  e l e c t r i c  
veh ic l e  app l i ca t ions .  dc  and a c  propulsion 

propulsion subsystems and 
chargerls tate-of-charge 
i n d i c a t o r s .  

I 

Development of advanced 
t r a c t i o n  motors, c o n t r o l l e r s ,  

subsystems and 
c o n t r o l l e r s .  



-- 

KEY ACTIVITY SIJMMARY - ELECTRIC AND HYBRID VEHICLE RDT&E 
(continued) 

Transpor ta t ion  Systems U t i l i z a t i o n  ................... $6,700 $6,700 $1,000 

KEY ACTIVITY 

Hybrid Vehicle  
Research and 
Development 

Advanced Vehicle  
Research and 
Development 

Tes t ing  and 
Evaluat ion 

The FY 1982 budget reques t  r e f l e c t s  t h e  philosophy t h a t  t h e  groundwork e s t a b l i s h e d  
through previous  Federa l  r e sea rch  and information programs, combined wi th  t h e  increased  
genera l  i n t e r e s t  i n  improving energy e f f i c i e n c y  r e s u l t i n g  from r e c e n t  p r i c e  r i s e s ,  has  
c r ea t ed  a s i t u a t i o n  i n  which g r e a t e r  r e l i a n c e  can and should be  placed on t h e  marketplace. 
Except f o r  t h e  pub l i ca t i on  of  comparative f u e l  economy, which is  developed and dissemi- 
na ted  by t h e  Federa l  Government i n  compliance wi th  t h e  a u t h o r i t i e s  contained i n  t h e  
Energy Pol icy  and Conservation Act of 1975 (P.L. 93-163), . p r i v a t e  e n t e r p r i s e  w ' i l l  be 
r e l i e d  upon t o  c a r r y  ou t  t h e  a c t i v i t i e s  performed under t h i s  program dur ing  t h e  Nat ion ' s  
r ecen t  period,.of_..t.r.ansition .to-. h igher  energy pri-ces. 

I n  FY 1982, t h e  program w i l l  p r i n t  and d i s t r i b u t e  approximately 12 m i l l i o n  copies  of t h e  
Gas Mileage Guide. I n  o rde r  t o  a s s u r e  t h a t  Federa l  resources  a r e  used most e f f i c i e n t l y ,  
only copies  of t h e  F i r s t  Edi t ion  of t h e  G a s  Mileage Guide . w i l l  be  shipped t o  every new 
c a r  and l igh t -duty  t r u c k  d e a l e r  i n  t h e  U.S. Addi t iona l  copies  w i l l  be mailed t o  d e a l e r s  
on ly  upon r e c e i p t  of r eques t s  f o r  a d d i t i o n a l  copies  o r  r eques t s  from d e a l e r s  who were 
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ESTIMATED ACTIVITIES 
DURING FY 1981 

Coilt inue development of 
hybr id  i n t e g r a t e d  t e s t  
v e h i c l e ,  develop s t anda rd  
t e s t  procedures f o r  hybr id  
v e h i c l e  emissions and f u e l  
economy; design s t u d i e s  
of 3 advanced propulsion 
systems. 

Complete t e s t  and eva lua t ion  
of ETV-2 vehic le .  Continue 
Phase I dynamic t e s t  of 
i nduc t ive  coupling of e l ec -  
t r i f i e d  roadway. I n i t i a t e  
cos t / des ign  s tudy  of advanced 
technology EHV candida tes .  

Add 150 E V s  and e i g h t  new 
s i t e s  t o  t h e  1145 v e h i c l e s  
committed t o  t h e  dernonstra- 
t i o n  t e s t  f l e e t  a t  94 sites. 

V e r i f i c a t i o n  t e s t i n g  of 6 
EVs c e r t i f i e d  by manufac- 

. t u r e r s  t o  meet performance 
and s a f e t y  s tandards .  

F i e l d  t e s t i n g  of a l i m i t e d  
number of  v e h i c l e s  equipped 
wi th  experimental  (zinc- 
ch lo r ine  and n i cke l - i ron )  
b a t t e r i e s  and advanced 
c o n t r o l l e r s . .  

Develop b a t t e r y  maintenance 
and failure-mode d i a g n o s t i c  
techniques.  

PLANNED ACTIVITIES 
DURING FY 1982 

~ a b r i c a t ' i o n  completed of 
t h e  hybr id  r e sea rch  
veh ic l e .  Promulgate 
hybr id  test procedure 
f o r  i n c l u s i o n  i n  CAFE. 

Complete i nduc t ive  coup- 
l i n g  dynamic t e s t i n g .  
Complete, development 
p lan  f o r  most promising 
advanced technologies .  
Expand R&D of  f u e l  c e l l s  
f o r  automotive app l i -  
c a t i on .  

Data ga the r ing  and 
a n a l y s i s ;  problem 
i d e n t i f i c a t i o n  f o r  
R&D. 

Continue engineer ing  . 
f i e l d  tests of advanced 
technology b a t t e r i e s ,  
c o n t r o l l e r s ,  and sub- 
systems. 

Develop b a t t e r y  system 
environmental c o n t r o l s  
f o r  co ld  ambient temp- 
e r a t u r e  opera t ion .  

- 



no t  inc luded on the  i n i t i a l  d i s t r i b u t i o n  list. This  w i l l  reduce t h e  expense assoc ia ted  
wi th  p r i n t i n g  and d i s t r i b u t i n g  copies  of  t h e  Second Edi t ion  of t h e  Guide, which is 
normally mailed t o  a l l  d e a l e r  showrooms i n  March and conta ins  information on veh ic l e s  
inc luded i n  t h e  F i r s t  Edi t ion  p l u s  a d d i t i o n a l  c a r s  c e r t i f i e d  by t h e  Environmental Protec- 
t i o n  Agency between September and January of t h e  model year .  I n  previous yea r s ,  many 
d e a l e r s  were rece iv ing  supp l i e s  of  t h e  Second Edi t ion  before  t h e i r  i n i t i a l  supp l i e s  had 
been depleted.  

KEY ACTIVITY SUMMARY - TRANSPORTATION SYSTEMS UTILIZATION 

A l t e r n a t i v e  Fuels  U t i l i z a t i o n  ........................ $5,300 $5,300 $5,400 

The A l t e r n a t i v e  Fuels  U t i l l z a t i o n  program has t h e  ob jec t ive  of achieving  t echn ica l  readi -  
n e s s  of v a r i o u s  f in ished-fue l lengine  combinations appropr i a t e  t o  extending and eventua l ly  
rep lac ing ,pe t ro leum a s  f u e l  f o r  highway vehic les .  The work a l s o  se rves  a s  t h e  focus f o r  
t h e  l i nkage  t o  e s t a b l i s h i n g  indus t ry  agreement on f in i shed  f u e l  compositions which a r e  
o therwise  hampered by a n t i t r u s t  b a r r i e r s .  The Drogram e s t a b l i s h e s  l i n k s  involv ing  d i r e c t  
funding between government, automotive and f u e l  i n d u s t r i e s ,  through which government 
resources  can be used t o  a c c e l e r a t e  end-use R&D i n  optimizing t h e  resource / fue l /engine  
system. R e s e a r c h . a c t i v i t i e s  .through FY.1981 have e s t a b l i s h e d . t h e  t e c h n i c a l  d a t a  base and 
de l inea t ed  the. more p r a c t i c a b l e  opt ions  t o  overcome de f i c i enc ie s .  Engineering-type 
f l e e t  t e s t s  on 14 v e h i c l e s  r ep resen t ing  the  s t a t e  of t he  a r t  and operated on ethanol-  and 
methanol-gasoline blends have been completed i n  FY 1981, leading  t o  i d e n t i f i c a t i o n  of 
formulated commercial-type f u e l s  t o  be used i n  f i e l d  r e l i a b i l i t y  f l e e t  tests on some 82.5 

I v e h i c l e s  .operat ing i n  a v a r i e t y  of  c l i m a t i c  a r eas .  This expands on completed t e s t s  'on 
t y p i c a l  gasohol conducted f o r  comparison. Tes t  and demonstration a c t i v i t i e s  on 10 exper- 
imenta l  s t r a i g h t  alcohol-fueled v e h i c l e s  u s ing  s e v e r a l  f u e l  p repa ra t ion  systems w i l l  be 
completed i n  FY 1981. I n i t i a l  v i a b i l i t y  assessments of t h e  use of  methane i n  t ranspor-  
t a t i o n  were conducted i n  FY 1981. 

PLANNED ACTIVITIES 
DURING FY 1982 

Publ i sh  and d i s t r i b u t e ,  
only upon reques t ,  2nd 
Ed i t ion  1982 Guide. 

Publ i sh  and d i s t r i b u t e  
1st Edi t ion  1983 Guide. 

I 

KEY ACTIVITY 

New Car Fuel  Economy 

The ongoing f i e l d  r e l i a b i l i t y  f l e e t  tests i n  FY 1982 w i l l  concent ra te  on methanol/gasoline 
and/or methanol/ethanol/gasoline, depending on earlier i n v e s t i g a t i v e  r e s u l t s .  S t r a i g h t  
a l coho l  fue l ed  veh ic l e s  t e s t i n g  w i l l  cont inue  a s  an a c t i v i t y  of t h e  Of f i ce  of Alcohol 
Fuels .  The 14-vehicle engineer ing  f l e e t  used f o r  a l coho l /gaso l ine  t e s t s  w i l l  be used 
t o  t e s t  and analyze performance of  s e v e r a l  e a r l y ,  a v a i l a b l e  hydrocarbon components from 
c o a l  and o i l  s h a l e  processing.  The a p p l i c a b i l i t y  of  petroleum s p e c i f i c a t i o n s  and t e s t s  
t o  such f u e l s  w i l l  be  assessed.  I n i t i a l  explora tory  test and eva lua t ion  c o n t r a c t s  w i l l  
cont inue  toward determining gross  t r a d e o f f s  between synfuels  composition and engine f u e l  
t o l e rance ,  so  a s  t o  e s t a b l i s h  t h e  b a s i s  f o r  f u t u r e  optimal  fue l l eng ine  designs.  The 
remainder of t h e  budget ($1,600,000) w i l l  be used t o  process and make a v a i l a b l e  t o  indus- 
t r y  s p e c i a l  synfuels  t e s t s  compositions. 

ESTIMATED ACTIVITIES 
DURING FY 1981 

Publ i sh  and d i s t r i b u t e  2nd 
Edi t ion  1981 Gas Mileage 
Guide. 

Publ i sh  and d i s t r i b u t e  1st 
Edi t ion  1982 Gas Mileage 
Guide. 
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ESTIMATED ACTIVITIES PLANNED ACTIVITIES 
K N  ACTIVITY DUR-ING FY 1981 DURING FY 1982 

--- --- - - - - 
- - . 

Alcohol/Gasoline Blends Conducted f i e l d  proof-of- Complete e thanol /gasol inf  
performance f l e e t  tests i n  tests i n  f i e l d  f l e e t s ,  
var ious  cl imaticlgeographi-  and conduct t e s t s  w i th  
c a l  a r e a s  on gasohol and a methanol/gasoline blends 
formulated e thano l lgaso l ine  and/or  methanollethanoll  

I 

blend. gaso l ine  blends. 

S t r a i g h t  Alcohol Provide t echn ica l  suppor t  t o  Continue coopera t ive  
DOTIUMTA and USPS on modified a c t i o n  a s  appropr i a t e  
gaso l ine  and d i e s e l  veh ic l e s  t o  t h e  r e spec t ive  
f o r  experimental  f i e l d  organiza t ions .  
opera t ions .  

Gasoline & Diesel-Like Test 14 v e h i c l e  f l e e t s  
Synfuels  ; New Hydrocarbons used wi th  alcohol/gaso- 

l i n e  blends f o r  t e s t s  on 
e a r l y ,  a v a i l a b l e  compon- 
e n t s  from s h a l e  and 
c o a l ,  and a s s e s s  app l i -  
c a b i l i t y  of  petroleum- 
type s p e c i f i c a t i o n s .  

Conduct explora tory  tests and Continue explora tory  
eva lua t ion  on t r a d e o f f s  tests t o  e s t a b l i s h  
between minimum f u e l  proc- i n i t i a l  approach t o  

, e s s ing  and new engine optimized fue l l eng ine  
design. ' design.  

Acquire a v a i l a b l e  syn- 
crude o r  p a r t i a l l y  pro- 
cessed l i q u i d s ,  process 
t o  meet e s t ab l i shed  
t e s t  f u e l  s p e c i f i c a t i o n s  
and make a v a i l a b l e  f o r  
industry-sponsored 
t e s t i n g .  

program Direc t ion  .................................... $2,930 $2,930 $1,280 

The N 1982 budget reques t  r ep resen t s  a s t a f f  l e v e l '  of 31 ful l- t ime.permanent .  (40 f u l l -  
t ime equiva lent )  pos i t i ons .  The workload represented  by t h e , N  1982 ope ra t ing  budget is 
achievable  through redeployment of s t a f f  t o  most e f f e c t i v e l y  and e f f i c i e n t l y  u t i l i z e  
a v a i l a b l e  personnel  by each subprogram. Program management, inc luding  key dec is ion  
a u t h o r i t y  and o v e r a l l  program d i r e c t i o n ,  w i l l  be t h e  r e s p o n s i b i l i t y  of program managers 
a t  DOE headquarters .  
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I Department of Energy 

FY 1982 CONGRESSIONAL BUDGET REQUEST 

Energy Conservation 
Conservation 

(Tabular d o l l a r s  i n  thousands. Na r ra t i ve  m a t e r i a l  i n  whole d o l l a r s . )  

FY 1980 FY 1981 * M 1982 FY 1982 
Appropriat ion Appropriat ion Base Request 

S t a t e  and Local (CS) 

Schools and Hosp i t a l s  Grants  
Program: 

Operat ing expenses. . . . . . . .  $143,750 $181,250 $181,250 $100,000 
Sub to t a l . . . . . . . . . . . . . . . . . .  143,750 181,250 181,250 100,000 

Other Local Government 
Bui ld ings  Grant Program: 

Operat ing expenses. . . . . . . .  17,700 - 0 - 0 - 0 
Subto ta l . . . . . . . . . . . . . . . . . .  17,700 0 0 0 

Weatherizat ion Ass is tance  
Grant Program: 

Operat ing expenses.. . . . . . .  198,950 181,975 181,975 - 0 
Subto ta l . . . . . . . . . . . . . . . . . .  198,950 181-,975 181,975 0 

Energy Management Pa r tne r sh ip  
A c t i v i t i e s :  

'I 
Energy Po l i cy  and Conservat ion 
Grant Program': 

Operat ing expenses ...... 37,800 37,800 
Sub to t a l  ...............: 37,800 37,800 

Energy Conservation and 
Product ion Grant Program: 

Operat ing expenses.. . . . .  
Sub to t a l . . . . . . . . . . , . . . . .  

Energy Extension Se rv i ce  
Program: 

Operat ing expenses. . . . . .  
Subto ta l . . . . . . . . . . . . . . . .  

Emergency Energy Conservation 
Prorrram: - 

Operat ing expenses. . . . . . . .  ............. Sub to t a l . . . . .  

Program Di rec t ion :  
Operat ing expenses.. . . . . . .  6,836 9,862 9,862 4,965 ................. Sub to t a l .  6,835 9,862 9,862 4,965 

T o t a l ,  S t a t e  and Local . . . . . .  $441,536 $452,887 $452,887 $106,965 

*Does no t  r e f l e c t  a $116,9.25 r e s c i s s i o n  which is proposed f o r  FY 1981. 
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Authorization: National Energy Extension Service Act, Title V, P.L. 95-39; 
Energy 'Policy and Conservation Grant Program (Energy policy 
and Conservation Act, P.L. 94-163); 

Energy Conservation and Production Grant Program (Energy 
Conservation and Production Act, P.L. 94-385); 

Schools and Hospitals Grant Program (National Energy 
Conservation Policy Act, Sec. 301-304, P.L. 95-619); 

Other Local Government Buildings Grant Program (National 
Energy Conservation Policy Act, Sec. 310-312, P.L. 95-619); 

Weatherization Assistance Program (Energy Conservation and 
Production Act, Sec. 411, P.L. 94-385); 

Department of Energy Organization Act, P.L. 95-91; 
Emergency Energy Conservation Act, Title 11, P.L. 96-102. 

Summary of Changes 

FY 1981 Appropriation Enacted .......,.,................................$ 452,887 

Program Decreases: 

State and Local Assistance Programs 

.................. Tcrmination of Programs (WAP, EPCA, ECPA, EES). -249,775 ....................... Reduction of Schools and Hospitals Program - 81,250 
Reduction of Emergency Energy Conservation Program.. ............. - 10,000 ................................. Reduction in Program Direction.. - 4.,897 

. FY 1982 Budget Request ............................................... $106,965 

Program Overview 
State and Local Assistance Programs 

Financial assistance to State and local government conservation programs will be 
reduced and restructured. Grants for State energy offices and public outreach 
programs will be eliminated. These programs have created new bureaucracies while 
doing little to promote conservat.ion. Current public awareness of energy conserva- 
tion benefits and the high. level of private investment in energy conservation 
clearly show that these programs do not justify Federal support. Grants for 
conservation activities in public and non-profit schools and hospitals will continue 

. at a reduced rate of approximately $100 million. These grants have proved their 
value in financing cost-effective conservation.improvements in public facilities 
not eligible for tax incentives, but the overall fiscal retrenchment necessary for 
the'success of the President's economic recovery program, among other factors, 
requires a reduction in program funding at this time. 

Finally, the Energy Department's Weatherization assistance program will be . 
incorporated into the Department of Housing and Urban Development's proposed 
community development support assistance program. Low-income home weatherization 
activities will thus continue, but more in accord with local needs and priorities. 
Currently, about one-third of community development block grant funds, or about 
$1 billion annually, is targeted by recipient communities to some form of 
rehabilitation. Combining the Department of Energy weatherization program with 
the community development block grant is one example of Administration efforts to 
shift resources and decisionmaking authority to State and local governments through 
block grants and program simplification wherever possible. The-existing Department 
of Energy program has been plagued by increasing costs and quality control problems. 
As currently structured, the Department of Energy program would take 50-100 years 
.to reach all the potentially eligible low-income.households. By shifting administra- 
tive responsibility entirely to the local level, communities will be able to devise 
weatherization efforts most appropriate to their needs and circumstances and 
achieve greater levels of efficiency .and productivity. 



1. Schools and Hospitals Program 

a. Program Overview 

Public and non-profit ochools and hospitals are large consumers of energy 
and, as such, face severe financial burdens with rising energy prices. 
Market forces are slow to affect this sector of the economy since most 
operating funds for public and non-profit schools and hospitals come from 
local, State and' Federal tax revenues (property.taxes, medicare, medicaid, 
etc.) and these institutions do not benefit from tax incentives. 
Histori.cally, schools have experienced severe capktal formation problems 
in undertaking projects of this' nature. Hospitals generally have lacked 
the incentive to conserve energy since their operating costs, including 
energy costs, are passed through to third-party reimbursers such as 
medicare and medicaid. For -ample, a recent American Hospitals Association 
study found that energy.costs accounted for over $1 billion of these 
reimbursement requests in 1979 alone. Assistance to non-profit schools 
and hospitals helps to mitigate the negative impact of'higher fuel prices 

. , and provides incentives forthem to undertake further energy conservation 
efforts on their own. 

Authorized in 1978 by the National Energy Conservation Policy Act (NECPA), 
the Schools and Hospitals Program is designed to improve the energy 
efficiency of schools and hospitals. 

The program is divided into two phases. In Phase I, DOE has provided 
grants to each State to conduct and/or administer a Statewide program of 
preliminary energy auditslenergy audits (,PEA'S/EA'S) in eligible buildings. 
The States conducted PEA'S to make an estimate of number of eligible 
buildings, their energy using characteristics, and potential for energy 
conservation. EA's establish a "building profile" of each eligible 
facility (with respect to type, size, energy use level and energy using 
systems), identify changes in operations and maintenance procedures which 
would reduce energy consumption without significant capital.expenditure, 

- and provide initial assessments of the,need for building retrofit measures. 

In Phase I1 of the program, DOE is providing grants for energy conservation 
projects made up of .technical assistance programs (TA) and implementation 
of energy conservation measures (ECM). To be eligible for a technical 
assistance program grant: 



o The f a c i l i t y  must have had an  accep t ab l e  EA conducted e i t h e r  under 
Phase I of t h i s  program o r  independently.  

o The energy sav ing  o p e r a t i o n s  and maintenance procedures  recommended 
a s  a r e s u l t  of t h a t  a u d i t  must have been implemented. 

o Resu l t s  of t h a t  a u d i t  must i n d i c a t e  t h a t  t h e r e  i s  a h igh  p r o b a b i l i t y  
t h a t  r e t r o f i t  of t h e  b u i l d i n g  would be  c o s t - e f f e c t i v e  

To be  e l i g i b l e  f o r  a n  energy conserva t ion  measure g r a n t ,  t h e  b u i l d i n g  must 
have had a t e c h n i c a l  a s s i s t a n c e  a u d i t  ( d e t a i l e d  engineer ing  a n a l y s i s )  which 
p rov ides  i d e n t i f i c a t i o n  of a l l  p o t e n t i a l  energy conserva t ion  measures appro- 
p r i a t e  t o  t h e  bu i l d ing ,  and a s s e s s e s  t h e i r  energy cos t - e f f ec t i venes s  by 
ana lyz ing  t h e  c o s t ,  energy sav ings  and type  of f u e l  saved of each measure. 
Th i s  d a t a  is  subsequent ly  used t o  rank a p p l i c a t i o n s  f o r  energy conserva t ion  
measures. 

Ava i l ab l e  and p r o j e c t e d  funds f o r  g r a n t s  f o r  p re l iminary  energy aud i t s l ene rgy  
a u d i t s ,  t e c h n i c a l  a s s i s t a n c e  and energy conserva t ion  measures f o r  F i s c a l  Years . 
1979-1982 a r e  a s  fo l lows:  

DISTRIBUTION OF FUNDING FOR ENERGY AUDITS, TECHNICAL ASSISTANCE 
ENERGY CONSERVATION MEASURES GRANTS AND CONTRACTS 

BY YEAR 
F i s c a l  
Year PEA/EA - T A ECM Con t r ac t s  T o t a l  - 
1979 $20,000,000 - 0- - 0- $ 200,000 $ 20,200,000 
1980 5,000,000 $56,625,000 $179,625,000 2,500,000 243,750;OOO 
1981* -0- 11,3 00,000 63,400,000 6,6 00,000 81,300,000 
1982 - 0- 13,800,000 78,200,000 8,000,000 100,000,000 
T o t a l  $25,000,000 $81,7 25,000 $321,225,000 $17,300,000 $445,250,000 

b. Accomplishments 

S i g n i f i c a n t  accomplishments f o r .  t h e  Schools and Hosp i t a l s  Program i n  
FY 1980 inc lude :  

o S t a t e  P lans  were approved f o r  a l l  S t a t e s  and T e r r i t o r i e s ,  except  
Nevada, which is  n o t  p a r t i c i p a t i n g .  

o Through FY 1980, 216 g r a n t s ,  t o t a l l i n g  $23,680,000 were awarded t o  
S t a t e s  f o r  t h e  conduct of p re l iminary  energy a u d i t s  and energy a u d i t s  i n  
s choo l s  and h o s p i t a l s .  I n  FY 1980, 309,114 bu i ld ings  rece ived  pre l imi-  
nary energy a u d i t s  and 50,765 have rece ived  energy a u d i t s .  S ix t een  (16) 
percent  of t h e  e l i g i b l e  s choo l s  and 25 pe rcen t  of t h e  e l i g i b l e  h o s p i t a l s  
have rece ived  energy a u d i t s .  

o The energy a u d i t s  i d e n t i f y  measures which,, i f  implemented, would be 
a b l e  t o  reduce t h e  energy consumption of most bu i l d ings  by an  es t imated  
seven t o  twenty pe rcen t .  

o ~ h r o u g h  FY 1980, 7,423 g r a n t s ,  t o t a l l i n g  $216,829,000, were awarded 
(ob l iga t ed )  f o r  t e c h n i c a l  a s s i s t a n c e  and energy conserva t ion  measures 
i n  20,178 schools  and h o s p i t a l s .  The es t imated  annual  energy sav ings  
a s  a r e s u l t  of t he se  g r a n t s  is  10,700,000 b a r r e l s  of o i l  equ iva l en t .  

. * R e f l e c t s  proposed FY 1981 r e s c i s s i o n  of funds.  
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Significant accomplishments targeted for the Schools and Hospitals program 
in FY 1981 include: 

o By the end of FY 1981, Schools and Hospitals program will have 
awarded grants totalling an additional $74,700,000 for technical 
assistance iillalyses and energy conservation measures in an 
estimated 6,800 additional buildings. The annual energy savings 
as a result of these grants is estimated to be 3,300,000 barrels 
of oil equivalent. 

c. Budget Request - 
Schools and ~os~itals Grant Program. . . . . . . $81,300 1_/ $81,300 $100,000 

The drastic fiscal retrenchment required by the President's ~conomic 
Recovery Plan will affect all areas of the Federal Budget, including this 
program. In support of the President's plan, funding for Schools and 
Hospitals is being stretched out by reducing the funding requested to 
approximately $100,000,000 per year. . 

The energy conservation program for Schools and Hospitals as established by 
Title 1x1, Part A of the National Energy Conservation Policy Act (NECPA), 
authorized $900,000,000 for matching grants for conservation activities to 
States, ,public and non-profit schools and hospitals. Because of delayed 
NECPA enactment and the preparation needed to implement this complex program 
in FY 1979, the Department did not request grant funding for FY 1980. 
Instead, DOE requested a reappropriation of $141,250,000 from FY 1978 to 
be added to the carryover of.$100,000,000 in FY 1979 appropriations. In 
FY 1980, $225,768,000 was obligated. For FY 1981, $81,300,000 is available 
and will be'obligated by the close of the fiscal year. 

The anticipated funding schedule is as follows: 

Fiscal. Available for Estimated 
Year -- Appropriation Obligation Obligation 

,Of the $100,000,000 requested for FY 1982, DOE intends to award $92,000,000 
in grants to schools and l.~ospitals. These grants will provide funds for 
technical assistance analyses and energy conservation measures in an 
estimated 8,400 buildings. The energy saved as a result of these grants is 
estimated to be 4,100,000.barrels of oil equivalent annually. 

The additional $8,000,000 being requested will be used for necessary 
contractor support for auditing and monitoring grants, program .evaluation, 
management information system support, technical review of grant applications 
and foi: tKe survey, evaIuation a11d dissemination.'of effective eiie'rg5 
conservation methodologies and energy management practices in institutional 
buildings. These activities wili be disproportionately greater in FY 1982 
since they will.cover not only grants awarded in FY 1982, but also grants 
awarded at the end of N 1981. 

1/ Includes $17,677,300 unobli.gated  car.^-yover . A $99,950,000 proposed - 
rescission of FY 1.981 funds is subtracted from this amount. 

2/ Actual appropriations were not available for obligation due to late - 
authorization enactment and comp1i.cat.ed ruleniaklng procedures. 



Department of Energy 
FY 1982 Congressional Budget Request 

Key Activity Summary 

Schools and Hospitals Program 

2. Weatherization Assistance Propram 

b 

Key Activity 

Assistance for 
retrofit of 
buildings 

Evaluation 

a. Program Overview 

In FY 1982, the Energy Department's weatherization assistance program will 
be incorporated into the Department of Housing and Urban Development's 

6. praposed.community development support assistance program. Low-income 
home weatherization activities will thus continue, but more in accord with 
local needs and priorities. Currently, about one-third of community 
development block grant funds, or about $1 billion annually, is targeted 
by recipient communities to some form of rehabilitation. Combining the 
Department of Energy weatherization program with the community development 
block grant is one example of Administration efforts to shift resources 
and decisionmaking authority to State and local governments through block 
grants and program simplification wherever possible. The existing program 
has been plagued by accountability and cost control problems. As currently 

I structured, it would take 50-100 years to reach all the potentially 
eligible low-income households in the Nation. By shifting administrative 
responsibility entirely to the local level, cornunities will be able to 
devise weatherization efforts most appropriate to their needs and circum- 
stances and achieve greater levels of efficiency and productivity. 

Estimated Activities 
During FY 1981 

Provide financial and other 
assistance to 6,800 schools 
and hospital buildings 

Revicw and update management 
procedures and monitoring 
plan 

Design and implement 
evaluation 

b. Budget Reques 

Weat-heri-zation Assistance Grant Program.. . . . . $175,000 11 $175,000 $ 0 

11 Reflects proposed FY 1981 rescission of funds. - 

Planned Activities 
During FY 1982 

Provide financial and 
other assistance to 
8,400 school and 
hospital buildings 

Review and update 
management procedures 
and monitoring 'plan 

I 

Complete evaluation 



Energy Management Partnership Activities 

a. Program Overview 

Grants for State cncrgy oLLices and public outreach programs will be 
eliminated. These programs have created new bureaucracies while doing 
little to promote conservation. Current public awareness of energy 
conservation benefits and the high level of private investment in energy 
conservation clearly show that these programs do not justify Federal support. 

b. Budget Request 

Energy Management Partnership.Activities (EMPA) 
Component programs (EPCA, ECPA, EES) ..... $67,800 . $67,800 $ 0  

The component programs under EMPA, the Energy Extension Service and 
State Energy Conservation Programs, are proposed for termination in FY 1982. 

4. Emergency Energy Conservation Programs 

............................. Budget Request $ 2,000 11 $ 2,000 $ 2,000 

The N 1982 request of $2,000,000 seeks to strengthen emergency preparedness 
activities. The requested level of support will be used in conjunction with 
market oriented measures being developed under the lead of the Office of 
Policy, Planning and Analysis. This will enable DOE to refine energy 
emergency contingency measures. It also will allow DOE to analyze emergency 
measures aimed at mitigating the adverse economic and social impacts of a 
major interruption. 

5. Program Direction ............................ $ 9,862 $ 9,862 $ 4,965 

The N 1982 budget request is $4,965,000 to support 155 full-time 
permanent positions. 

The nature of the program thrust within the State and Local Assistance " 
Programs area, primarily constituting grant administration with heavy 
technical assistance provision, imposes a high priority for personnel 
resources. The importance of fiscal integrity, funding accountability 
and positive cost-benefit operation, as well as successful technology 
transfer and information dissemination activities requires adequate 
numbers and distribution of staff. - 
The Headquarters staff is responsible for program administration and 
coordination. This includes the development of program policies,, the 
development and publication of program regulations, and the development 
of administrative grant procedures and manuals. They also train 
Regional staff, respond to public and Congressional inquiries, direct 
program evaluation activities and manage support contracts. 

The Regional staff is responsible for grants management (including 
application review and awards), data collection and reporting, contact 
and coordination with grantees, and tochnPca1 assistance. 

11 Reflects proposed N 1981 rescission of fund&. . - 
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~ d p a r t m e n t  of  Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

Program. Overview 

The Multi-Sector budget reques t  i s  composed o f  two major components: t h e  
Energy-Related Inven t ions  Program and Energy Conversion and U t i l i z a t i o n  
Technology. The r eques t  f o r  Multi-Sector programs inc ludes  funding t o  
support  a c t i v i t i e s  such as pol icy ,  planning,  eva lua t ion ,  budget and 
management. 

The Energy-Related Invent ions  Program provides  d i r e c t  support  t o  i nven to r s  
by eva lua t ing  t h e i r  i nven t ions  and by provid ing  a s s i s t a n c e  t o  i nnova to r s  
with promising inven t ions  i n  order  t o  h e l p  develop t h e i r  p roducts  o r  
processes  f o r  commercialdzation. 

The r e sea rch  and development a c t i v i t i e s  comprising t h e  Energy Conversion 
and U t i l i z a t i o n  Technology (ECUT) Program f i l l  t h e  important  gap between 
t h e  gene r i c  r e s e a r c h  conducted i n  t h e  Bas ic  Energy.Sciences Program i n  t h e  
o f f i c e  of  Energy Research and the  h igh ly  focused development a c t i v i t i e s  i n  
t h e  end-use s e c t o r s  o f  t h e  Conservat ion program. The gap f i l l e d  by ECUT , 

covers  b a s i c  and app l i ed  research  through t o  exp lo ra to ry  and t echno log ica l  
development. Fu r the r  development beyond t h e s e  phases i s  t h e  
r e s p o n s i b i l i t y  o f  t h e  DOE end-use s e c t o r  o f f i c e s  working with i n d u s t r y  
and/or i n d u s t r y  alone., I n  t h i s  unique r o l e ,  t h e  ECUT Program suppor ts  
longer  term problem-solving r e sea rch  and develops new technologies  f o r  
i n c r e a s i n g  energy product iv i ty .  

The Appropriate  Technology Small Grants  Program was funded ou t  of t h e  
Multi-Sector account i n  previous budgets .  This  program has been terminated . 
i n  FY 1982, because t hese  funds were spen t  p r imar i l y  on near-term development, 
demonstrat ion,  and commercial izat ion g r a n t s  t h a t  can be undertaken by t h e  
p r i v a t e  s e c t o r  wi thout  Federa l  a s s i s t a n c e .  

I 



Department o f  Energy 
FY 1982 CONGRESSIONAL BUDGET BEQUEST 

-Conservation 
Energy Conservat ion - Operat ing Expenses 

Energy Conservat ion - Plan t  & C a p i t a l  Equipment 
(Tabular  d o l l a r s  i n  thousands. Na r ra t i ve  material i n  whole d o l l a r s )  

FY 1980 FY 1981 FY 1982 FY 1982 
Adjusted 

BDDroDriationADDroDriationBage Reauest 

Multi-Sector (CS) 
Appropriate  Technology: 

Operat ing Expenses. . .$12.000 $12.000 : $12.000 0 

Inven t ion  Program 
Operating Expenses. . . . .4,200 

Energy Conversion and U t i l i z a t i o n  
~ e c h n o l o g y  : 

Operat ing Expenses. . . . . ' . O  
C a p i t a l  Equipment . . . . , . - .O " 

S u b t o t a l  0 

Personnel  Resources , ,. 

Operat ing Expenses. . . . . .635 

TOTAL 
Operat ing Expenses 

Multi-Sector.  . . . .$16,835 

1 The FY 1981 app rop r i a t i on  was $5.8 m i l l i o n  f o r  t h i s  o f  which 
$2.4 m i l l i o n  was a l l o c a t e d  f o r  t h e  eva lua t ion  of energy-related 
inven t ion  proposa ls  by t h e  National  Bureau of Standards (NBS). 
However, ' p r i o r  t o  t h e  FY 1982 r eques t ,  funds  f o r  NBS a c t i v i t i e s  and ' 

g r a n t s  were j u s t i f i e d  i n  s e p a r a t e  app rop r i a t e  accounts ,  r e s p e c t i v e l y ,  
Departmental Administrat ion and Energy Conservation. 

FY 1982 Adjusted Base 
Inven t ions  $3*400 

2.900 NBS ~ n ' v e n t i o n s  
TOTAL 5.800 * . 

FY 1982 Request 5.400 
Program Decrease $ 400 



-. 

Summary o f  Changes 

. . . . . . . . . . . . . . . . .  FY 1981 Appropr ia t ion  enacted. $26,500 
Bu i l t - i n  i n c r e a s e s  and dec rea se s  : - - . . . . . . . . . . . . . . . . . . . . . . . . . .  FY 1982 Base 26,500 

Program I n c r e a s e s  and Decreases 
I n c r e a s e s  : . . . . . . . . .  Energy Conversion U t i l i z a t i o n  Technology + 4,100 
Decreases: . . . . . . . . . . . . . . .  Appropriate  Technology (AT). - 12,000 . . . . . . . . . . . . . . . . .  Inven to r s  D i r e c t  Support - 400 

Program Direc t ion .  . . . . . . . . . . . . . . . . . . . .  - 51Q 

. . . . . . . . . . . . . . . . . . . . .  FY 1982 Budget Request $17,690 

Author iza t ion :  P.L. 93-577, S e c t i o n  14, Fede ra l  Non-Nuclear Energy Research 
and Development Act o f  1974. - Invent ions .  
P.L. 93-577, Fede ra l  Non-Nuclear Energy Research and 
Development Act o f  1974. - ECUT. 



\ 
Inven t ions  Program: . . . . . . . . . . . . . . . . . . . $3,400 $5,800 $5,400 

The Energy-Related Invent ions  Program provides  d i r e c t  suppor t  t o  i nven to r s  by 
( 1 )  e v a l u a t i n g  t h e i r  i nven t ions  (2 )  .p rovid ing  t e c h n i c a l  and f i n a n c i a l  
a s s i s t a n c e ,  and ( 3 )  a s s i s t i n g  i n  t h e  commercial izat ion o f  t h o s e  products  o r  
processes  which c o n t r i b u t e  t o  energy conserva t ion  o r  production. Es tab l i shed  
by Sec t ion  14 of Publ ic  Law 93-577, t h i s  program pays p a r t i c u l a r  a t t e n t i o n  t o  
t hose  i nven t ions  submit ted by i n d i v i d u a l  i n v e n t o r s  and smal l  companies. 
I nven t ions  a r e  eva lua ted  by t h e  National  Bureau o f  Standards (NBS). The 
Department of  Energy (DOE) c o n s i d e r s . f o r  suppor t  those  i nven t ions  recommended 
t o  them by NBS. The d e c i s i o n  on t h e  type and amount o f  suppor t ,  i f  any, is 
based on t h e  i n v e n t o r ' s  p roposa l  f o r  development, a review of  t h i s  proposal  by 
an a p p r o p r i a t e  DOE t e c h n i c a l  program, and t h e  NBS recommendation. 

I n  FY 1980, DOE awarded 22 g ran t s .  I n  F i s c a l  Year 1981, DOE p lans  t o  award 36 
g ran t s .  I n  FY 1982, DOE p lans  t o  award 36 g ran t s .  

The FY 1982 program o b j e o t i v e s  w i l l  be accomplished through t h e  development of  
an agreement wi th  t h e  Small Business Administrat ion,  , s i m i l a r  t o  t h e i r  e x i s t i n g  
memorandum of  understanding wi th  t h e  Na t iona l  Aeronauti-cs Space Administrat ion 
(NASA). The agreement w i l l  provide i n v e n t o r s  wi th  t e c h n i c a l  and 
e n t r e p r e n e u r i a l  guidance through t h e  network of  SBA f i e l d  o f f i c e s .  

Through December 31, 1980, NBS has rece ived  16j227 r e q u e s t s  f o r  eva lua t ion ,  and 
completed a c t i o n  on 15,561 o f  these .  S i x  hundred and s i x t y - s i x  i nven t ions  a r e  
under cons ide ra t i on  a t  NBS "for pos s ib l e  recommendation t o  DOE. H i s t o r i c a l l y ,  
1.3 percent  of a l l  i nven t ions  submit ted t o  NBS f o r  eva lua t ion ,  a r e  found t o  
have s u f f i c i e n t  mer i t  t o  r e s u l t  i n  a  recommendation f o r  government (DOE) 
support .  P re sen t ly ,  204 inven t ions  a r e  under a c t i v e  cons ide ra t i on  by NBS. 
One hundred and seventy r e q u e s t s  have been recommended t o  DOE. ' T h e  t o t a l  

' 
amount awarded t o  d a t e  i s  $6,072,522, wi th  90 i n v e n t o r s  r e c e i v i n g  g r a n t  awards. 

Inven t ions  supported by DOE a r e  now reaching  t h e  marketplace, and i n  many 
cases ,  ach iev ing  s i g n i f i c a n t  success.  Three examples fol low; i n  each case 
energy and economic b e n e f i t s  a r e  s u b s t a n t i a l .  

o  Melvin H. Sachs, i nven to r  of "U-Form Technology," r ece ived  an $87,230 
g ran t .  The U-Form Technology uses  r i g i d ,  l i gh twe igh t  aggrega te  i n s u l a t i o n  
t o  provide t h e  nform-worksn f o r  t he  conc re t e  s t r u c t u r a l  members of  a  
bu i ld ing .  Preformed pane l s  make up t h e  i n t e r i o r  and e x t e r i o r  wa l l  s u r f a c e s  
of t h e  bu i ld ing  when it is completed. The technique is  es t imated  t o  c u t  
cons t ruc t ion  time by one-third o r  more, and permi ts  year - round.workabi l i ty  
of concre te  without  f r eez ing .  I n  one in s t ance ,  D e t r o i t  Edison found t h e  
a c t u a l  b i l l i n g s  f o r  t o t a l  energy c o s t s  i n  a  120,000 square  f o o t  bu i ld ing  i n  
Livonia,  Michigan (U-Form Headquarters)  averaged only .$0.63/f t 2  f o r  a l l  
energy consumed dur ing  1978-79. This  compares wi th  D e t r o i t  Edison 's  own 
p ro j ec t ion  of  $1 .OO t o  $1.25/ft2 f o r  o t h e r  t he rma l ly -e f f i c i en t  but  more 
convent iona l ly  cons t ruc t ed  bui ld ings .  Sponsorship by t h e  Energy-Related 



Inventions 'program was . ins t rumenta l  i n  U-Form r e c e i v i n g  top  honors i n  a 
competi t ion f o r  " s i g n i f i c a n t  achievement i n  t echno log ica l  developmentn a t  
t h e  Eighth Annual World F a i r  f o r  Technology Exchange i n  At lan ta ,  February 
1980, and i s  seen t o  be a s i g n i f i c a n t  f a c t o r  i n  Mr. Sachsl  i n c r e a s i n g l y  
succes s fu l  market ing e f f o r t s .  

Michael Zinn. i nven to r  o f  nSo la ro l l . n  was awarded a g r a n t  of  $110,000. 
This  i nven t ion  is  a low-cost, ex t ruded -p l a s t i c  s o l a r  c o l l e c t o r ,  s u i t a b l e  
f o r  mass production. A s  a r e s u l t  o f  h i s  p a r t i c i p a t i o n  i n  t h e  
Energy-Related Inven t ions  Program, Mr. Zinn was a b l e  t o  nego t i a t e  ' a  
$500,000 loan  from t h e  Small Business Administrat ion t o  enable  him t o  equ ip  
h i s  shop f o r  h igher  product ion o f  t h e  "Solarol l ."  With t h a t  l oan  and t h e  
g ran t  from DOE t o  test and.demonstrate  t h e  u n i t ,  M r .  Zinn has continued t o  

"expand h i s  business .  I n  1980, h i s  s a l e s  were p ro j ec t ed  t o  be $8 mi l l i on .  
and he p r o j e c t s  $16, m i l l i o n  i n  1981. He i s  i n  t h e  process  of  n e g o t i a t i n g  
f o r e i g n  l i c e n s i n g  agreements. 

Inventor  Dan Ben Schmuel was awarded a $125,000 g r a n t  f o r  a coopera t ive  
demonstrat ion o f  h i s  "Heat Ex t r ac to rn  a t  a f a c i l i t y  o f  t h e  Mohawk Paper 
Company. T h i s  dev ice  i s  a d i r ec t - con tac t  hea t  exchanger . t h a t  u se s  "waste" 
h e a t  f o r  h e a t i n g  water  and has been i n s t a l l e d  a t  severa l .  h o s p i t a l s  and 
ho te l s .  It has  a l s o  been found very  u s e f u l  i n  c e r t a i n  p roces s  i n d u s t r i e s  
t h a t  r e q u i r e  l a r g e  amounts of  hot  water ,  such a s  paper m i l l s .  The number 
o f  employees a t  Heat-Extractor Corporat ion has  i nc reased  from 20 t o  150, 
and t h e  company has  a backlog o f  s e v e r a l  m i l l i o n  d o l l a r s  of  hea t  exchanger 
orders .  Mr'. Ben. Schmuel s t a t e s  t h a t  t h e  Energy-Related Invent ions  Program 
r e p o r t  "explainedn t h e  ope ra t ion  o f  t h e  Heat Ex t r ac to r ,  and was 
in s t rumen ta l  i n  a l lowing  him t o  s e l l  t h e  device. 



Department of  Energy 
FY 1982 Congressional  Budget Request 

Key A c t i v i t y  Summary 

Inven t ions  Support Div is ion  

1 KEY ACTIVITY ESTIMATED ACTIVITIES I PLANNED ACTIVITIES I 
I I DURING FY 1981 I DURING FY 1982 I 

--- 

1 Program !Develop d e t a i l e d  eva l .  plan t o  mea-:Evaluate progress  o f  I 
l Evalua t ion  l su re  NBS eva l .  phase o f  t h e  pro- lfunded i n v e n t o r s  I 
I Igram; c o l l e c t e d  survey  d a t a ;  d a t a  I I 
I !anal.  & i n t e r p r e t a t i o n ;  documenta- I I 
I ' I t ion  o f  e f f o r t s  I I 
I I I I 
I I s sue  Grants  I I s sue  about  36 g r a n t  awards t o  I I s sue  36 g r a n t s  I 
I l i nven to r s  recommended by t h e  I I 
I INat ional  Bureau o f  Standards (NBS) I 

' I 
I 

I I I 
I I I I ,  
I I I 1 I 
.I Conduct IHold s i x  Regional Workshops IHold Regional Workshops 1 
' I ~ e g i o n a l  Work- lthroughout t h e  U.S. i n  cooperat ion : throughout  t h e  U.S. I 
l shops f o r  :with NBS t o  encourage inven t ing  andl 
l I nven to r s  I t o  assist i n v e n t o r s  i n  t h e  develop-! 
I lment o f  t h e i r  i d e a s  from t h e  plan- I 
I l ning  t o  t h e  commercial izat ion s t a g e  l I 



Energy Convers ion Technology . . . . . . . . . . . . . . $8,000 $8,000 $12,100 

(Energy Conversion and U t i l i z a t i o n  Technolog ies )  

The Energy Cnnvcrs ion and U t i l i z a t i o n  Tecl lnulogies  (ECU'I') Program complements t h e  o t h e r  
c o n s e r v a t i o n  r e s e a r c h  and development (RBD) programs by s u p p o r t i n g  b a s i c  and a p p l i e d  re- 
s e a r c h  and e x p l o r a t o r y  development of  new c o n c e p t s  t h a t  o f f e r  i n c r e a s e d  e f f i c i e n c i e s  i n  
energy convers ion  and u t i l i z a t i o n  a p p l i c a t i o n s . .  The o b j e c t i v e s  o f  t h e  ECUT Program a r e  t o  
e s t a b l i s h  t e c h n i c a l  f e a s i b i l . i t y  of advanced c o n c e p t s  i n  areas such as: combustion mech- 
an i sms ,  advanced c a t a l y s i s ,  h e a t  exchangers ,  and m a t e r i a l s .  R e s u l t s  from t h e  work 
suppor ted  by t h e  program w i l l  expand t h e  t echno logy  base  from which more e f f i c i e n t  
energy  systems can be developed. The b a s i c  a u t h o r i z a t i o n s  f o r  t h i s  program are ' t h e  Fed- 
e r a l  Nonnuclear Research and Development Act  o f  1974 (P.L. 93-577) and t h e  e n a b l i n g  l e g i s -  
l a t i o n  f o r  t h e  Department o f  Energy (P .L. 95-91 ) . 
The ECUT Program is organ ized  a l o n g  m a t r i x  l i n e s  w i t h  one a x i s  o f  t h e  m a t r i x  d e s i g n a t i n g .  
t h e  p o t e n t i a l  u s e r s  o f  t h e  new t e c h n o l o g i e s :  namely, t h e  end-use p r i v a t e  s e c t o r s .  The 
o t h e r  a x i s  o f  t h e  m a t r i x  c o v e r s  t h e  technology c a t e g o r i e s  under  t h e  ECUT p r o j e c t  areas. 
The f o l l o w i n g  t a b u l a t i o n  p r e s e n t s  t h i s  m a t r i x  f i l l e d  o u t  f o r  p lanned FY 1982 : p r o j e c t s .  
The rnatrix o r g a n i z a t i o n a l  approach a i d s  i n  e n s u r i n g  t h a t  t h e  program f o c u s  is on r e a l  
technology needs ,  w h i l e  a t  t h e  same time f a c i l i t a t i n g  t h e  g e n e r i c  a p p l i c a t i o n  o f  t h e  new 
t e c h n o l o g i e s  t o  o t h e r  end-use s e c t o r s  t h a t  would n o t  normal ly  be aware o f  t h e  newly emer-- 
g i n g  t e c h n o l o g i e s .  A s  shown i n  t h e ' m a t r i x ,  work e lements  a r e  planned f o r . F Y  1982 prim- 
a r i l y  i n  t h e  p r i v a t e  s e c t o r s  o f  b u i l d i n g s ,  i n d u s t r y ,  and t r a n s p o r t a t i o n .  

There  is a c a t e g o r y  of  ECUT a c t i v i t y  d e s i g n a t e d  a s  New Concepts .  There  a r e  no p r o j e c t s  
shown f o r  t h i s  s e c t o r  b e c a u s e  c u r r e n t '  p l a n n i n g  c a l l s  f o r  a maximum of 10% of t h e  
fund ing  r e q u e s t  t o  be  made a v a i l a b l e  f o r  e x p l o r i n g  h i g h - r i s k ,  long-term, h i g h - p o t e n t i a l  
payoff  ' u n s o l i c i t e d  p r o p o s a l s .  These f u n d s  w i l l  b e  a p p l i e d  where t h e  u n s o l i c i t e d  
c o n c e p t s  appear  t o  o f f e r  s i g n i f i c a n t  improvement i n  energy  p r o d u c t i v i t y  compared t o  
c o n v e n t i o n a l  approaches .  

I PROGRAM GOALS 

S e t t i n g  o f  p r e l i m i n a r y  and broad g o a l s  h a s  been made f o r  t h e  program on an end-use s e c t o r  
t echno logy  b a s i s .  The g o a l s  a r e  p r e s e n t e d  as f o l l o w s :  

. . 

I B u i l d i n g s  and Community Systems Technolog ies  ( P r i v a t e  S e c t o r )  

D Explore  advanced c losed-cyc le  power systems c o n c e p t s  f o r  u l t i m a t e  develoment and 
a p p l i c a t i o n  by i n d u s t r y  t o  t h e r m a l l y  a c t i v a t e d  h e a t  pumps and t o t a l  energy systems.  

o Conduct r e s e a r c h  on advanced b u i l d i n g  h e a t i n g  c o n c e p t s  aimed a t  improved system 
e f f i c i e n c y  and m u l t i f u e l  c a p a b i l t y .  

o Explore  new b u i l d i n g  i n s u l a t i o n  m a t e r i a l s  aimed a t  doub le  t h e  e f f e c t i v e n e s s .  o f  
c o n v e n t i o n a l  m a t e r i a l s .  

Y I n d u s t r i a l  T e c h n o l o a i e s  ( P r i v a t e  S e c t o r )  

o Explore  advanced open-cycle and c losed-cyc le  power systems f o r  i n d u s t r i a l  cogen- 
e r a t i o n  a p p l i c a t i o n s .  

o I n v e s t i g a t e  advanced i n d u s t r i a l  f u r n a c e  c o n c e p t s  w i t h  improved e f f i c i e n c y  .and 
m u l t i f u e l  c a p a b i l i t y .  

o Develop improved i n d u s t r i a l  h e a t  exchanger  m a t e r i a l s  t o  improve p r o c e s s  e f f i c i e n c y  
and- inc . rease  u t i l i z a . t i o n  o f  r e j e c t e d  h e a t .  

o Develop improved t e c h n o l o g i e s  f o r  m a t e r i a l s  s e p a r a t i o n  p r o c e s s e s  t o  reduce  energy 
consumption i n  d i s t i l l a t i o n  and o t h e r  s e p a r a t i o n s  by 25%. 
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o Develop advanced chemica l  p r o c e s s e s  t o  r e d u c e  e n e r g y  consumpt ion by 50% a s  w e l l  a s  
t h e  dependence  of t h e  chemica l  i n d u s t r y  on h i g h - c o s t  pe t ro l eum-de r ived  f e e d s t o c k s .  

T r a n s p o r t a t i o n  T e c h n o l o g i e s  ( P r i v a t e  S e c t o r )  

o  Broaden t h e  knowledge b a s e  f o r  i n d u s t r y  development  of improved v e r s i o n s  o f  i n -  
t e r n a l  combust ion  e n g i n e s  such  as s t r a t i f i e d  c h a r g e ,  l e a n  homogeneous c h a r g e ,  and 
a d i a b a t i c  d i e s e l  e n g i n e  c y c l e s  w i t h  t h e  u l t i m a t e  g o a l  o f  improv ing  a u t o m o t i v e  
e f f i c i e n c y  by 20 t o  30%. 

o Conduct  r e s e a r c h  on improved l u b r i c a n t s  f o r  h i g h - t e m p e r a t u r e  e n g i n e  a p p l i c a t i o n s .  

Waste and Biomass  U t i l i z a t i o n  T e c h n o l o ~ i e s  ( P r i v a t e  S e c t o r )  

o  Advance t h e  t e c h n o l o g i e s  r e l a t e d  t o  b i o l o g i c a l  c o n v e r s i o n  o f  w a s t e  and b iomass  t o  
a l t e r n a t i v e  f u e l s .  

Ut i l i t ies  T e c h n o l o g i e s  ( P r i v a t e  S e c t o r )  

o  Deve lop  e f f e c t i v e ,  c o s t - c o m p e t i t i v e  h e a t  exchange r  m a t e r i a l s '  f o r  r e c o v e r y  o f  h e a t  
r e j e c t e d  i n  t h e  o p e r a t i o n  o f  d e c e n t r a l i z e d  e lec t r ic  power g e n e r a t i n g  sys t ems .  , 

'PLANNEI) ACTIVITIES I N  FY 1982 

The c u r r g n t  p lanned agenda o f  a c t i v i t i e s  i n  t h e  ECUT Program f o r  FY 1982 ,  based  on 
p r e s e n t  s t a t u s  p l a n n i n g ' a c t i v i t i e s ,  is summarized i n  s u b s e q u e n t  p a r a g r a p h s .  The ' m a t e r i a l  
is summarized by end-use  t e c h n o l o g i e s .  

B u i l d i n g s  and Community S y s t e m s  T e c h n o l o g i e s . ( P r i v a t e  S e c t o r )  

Dur ing  FY 198.2. r e s e a r c h  and e x p l o r a t o r y  development  o f  .advanced Rankine  and B r a y t o n  
c y c l e s  ( o r  v a r i a t i o n s  o f  t h e s e  c y c l e s )  f o r  h e a t  e n g i n e s  a n d . h e a t  pumps w i l l  b e g i n .  These  
d e v i c e s  c o u l d  p o s s i b l y  p r o v i d e  more e f f i c i e n t  b u i l d i n g  h e a t i n g  and c o o l i n g .  

Resea rch  on improved u r e t h a n e  foam i n s u l a t i o n  and membrane m a t e r i a l s  f o r  b u i l d i n g s  is 
p l m n e d  t o  r educe  h e a t  l o s s e s  and t h e  e n e r g y  r e q u i r e d  f o r  c o o l i n g .  

T r a n s p o r t a t i o n  T e c h n o l o g i e s  ( P r i v a t e  S e c t o r )  

The e n g i n e s  s t u d i e d  i n  t h e  E n g i n e  Combustion.  Technology p r o j e c t  a l l  have  t t ie  p o t e n t i a l  
t o  p r o v i d e  i n c r e a s e d  e f f i c i e n c y ,  and some show p romise  of b e i n g  a d a p t a b l e  t o  a  much 
b r o a d e r  . r ange  o f  f u e l s .  Because  t h e y  are more s e n s i t i v e  t o  d e s i g n  d e t a i l s  t h a n  conven- 
t i o n a l  e n g i n e s ,  a l l  f a c e  d i f f i c u l t  e m i s s i o n s  c o n t r o l  and d e s i g n  o p t i m i z a t i o n  problems.  
An e f f e c t i v e  cohpromise  between e f f i c i e n c y  e m i s s i o n s ,  and f u e l  f l e x i b i l i t y  1.1111 r e q u i r e  
d e e p e r  u n d e r s t a n d i n g  and b e t t e r  a b i l i t y ' t o  c o n t r o l  t h e  many p h y s i c a l  p r o c e s s e s  t h a t  
o c c u r  w i t h i n  an  e n g i n e .  

A p roven  set o f  a n a l y s i s  and measurement t e c h n i q u e s  t o  p e r m i t  e n g i n e  d e s i g n e r s  t o  under-  
s t a n d  t h e  pe r fo rmance  o f  e n g i n e s  u s i n g  a l t e r n a t i v e  f u e l s  h a s  been deve loped .  The t e c h -  
n o l o g i e s  employed i n c l u d e  l a s e r - b a s e d  -measurement  t e c h n i q u e s  a n d  l a r g e - s c a l e  mul t id imen-  
s i o n a l  computer  s o l . u t i o n s  t o  t h e  p h y s i c a l  and chemica l  e q u a t i o n s  t h a t  d e s c r i b e  t h e  f l u i d  
mechan ics  and combust ion  c h e m i s t r y  of e n g i n e  o p e r a t i o n .  The . e n g i n e  t y p e s  unde r  c o n t i n u i n g  
s t u d y  a r e  t h e  c o n v e n t i o n a l  homogeneous c h a r g e ,  l i g h t - d u t y  d i e s e l ,  and d i r e c t - i n j e c t i o n  
s t r a t i f i e d - c h a r g e  (DISC) e n g i n e s .  

An i m p o r t a n t  p a r t  o f  t h i s  work is t h e  c o o p e r a t i v e  r e l a t i o n s h i p  t h a t  h a s  been dsvel-oped 
w i t h  p r i v a t e  i n d u s t r y .  Resea rch  g r o u p s  s t u d y i n g  homogeneous c h a r g e  e n g i n e s .  l i g h t - d u t y  
d i e s e l s  --and .OTS-SC--.engines i n c l u d e  b o t h  DOE=-sponsored-"an3 moto r - Indus t ry  r e s e a r * c h e r s ,  WEG 
work t o g e t  h e r  t o  i d e n t i f y  t h e  key  i s s u e s ,  t o  g u i d e  t h e  DOE work toward  s o l u t i o n  o f  ' t h o s e  
i s s u e s ,  and t o  a s s u r e  t h a t  r e s u l t s  are made a v a i l a b l e  t o  p r i v a t e  i n d c s t r y .  I t  is p lanned  
t o  c o n t i n u e  and expand c o o p e r a t i v e  e f f o r t s  i n  a l l  o f  t h e  above a r e a s  d u r i n g  FY 7882. ' 



Work on m a t e r i a l s  r e s e a r c h  a f f e c t i n g  t h e  p r i v a t e  s e c t o r  t r a n s p o r t a t i o n  a r e a  w i l l  c o n t i n u e  
t o  s e e k  t o  d e v e l o p  new o r  improved materials such  a s  h i g h - t e m p e r a t u r e  a l l o y s ,  s t r u c t u r a l  
cerami-cs, and l i g h t  w e i g h t  h i g h  s t r e n g t h  m a t e r i a l s ,  which would permi  t o t h e r  deve l  opment s 
l e a d i n g  t o  more e f f  i - c i e n t  t r a n o p o r t a t i o l l  erlergy u s e .  

S p e c i f i c  m a t e r i a l s  R&D s c h e d u l e d ,  f o r  e f f o r t  d u r i n g  FY 1982 i n c l u d e :  

0 s t r u c t u r a l  ceramic-s , long--range? duct-i.le o r d e r e d  a l l o y s  

o s m a l l  a d i a b a t i c  d i e s e l  e n g i n e  components 

I n d u s t r i a l  T e c h n o l o g i e s  ( P r i v a t e  S e c t o r )  

The d i r e c t  h e a t i n g  and c o n v e r s i o n  s y s t e m s  work t o  b e  c a r r i e d  on i n  FY 1982 s u p p o r t s  t h e  
development  o f  new t e c h n o l o g i e s  t h a t  can  improve t h e ,  pe r fo rmance  and f u e l  f l e x i b i l i t y  o f  
f u r n a c e s ,  b o i l e r s ,  and advanced d i r e c t  e n e r g y  c o n v e r s i o n  s y s t e m s ,  s u c h  a s  t h e r m i o n i c ,  
t h e r m o e l e c t r i c  and f e r r o m a g n e t i c  d e v i c e s .  Resea rch  e f f o r t s  p l anned  w i l l  f o c u s  on: 
( 1 )  f u e l  dependen t  combustor  d e s i g n  c a p a b i l i t y  f o r  f u r n a c e s  and b o i l e r s ,  ( 2 )  development  o f  
o f  advanced c o n c e p t s  i n  u s e s  f o r  " d i r t y "  f u a l . ~ ,  and ( 3 ) .  c o g e n e r a t i o n ,  i n c l u d i n g  w a s t e  
h e a t  u t i l i z a t i o n .  

P l anned  r e s e a r c h  i n t o  p h y s i c a l  p r o c e s s e s  s e e k s  a g r e a t e r  u n d e r s t a n d i n g  o f  p r o c e s s e s  ( h e a t  
t r a n s f e r ,  g r i n d i n g ,  e t c . )  t h a t  o c c u r  i n  e n e r g y - u s i n g  components and s y s t e m s .  The r e s u l t -  
i n g  knowledge w i l l  b e  used  t o  improve e f f i c i e n c y  i n  advanced e n e r g y - u s i n g  s y s t e m s .  

S e l e c t e d  a c t i v i t i e s  from t h e  DOE F o s s i l  Energy h e a t  exchange r  program have  been t r a n s f e r -  
r e d  t o  t h e  ECUT program and w i l l  b e  c o n t i n u e d .  T h e s e  a c t i v i t i e s  i n c l u d e  compar i son  o f  
v a r i o u s  d e s i g n s  f o r  more e f f i c i e n t  h e a t  exchange r  s u r f a c e s ,  a n  e v a l u a t i o n  o f  v a r i o u s  
c o a t i n g s  t h a t  p r e v e n t  c o r r o s i o n  i n  s e v e r e  e x h a u s t  g a s  envj . ronments ,  and devel.opment of a n  
e x p e r i m e n t a l l - y  v a l i d a t e d  , compute r i zed  h e a t  exchange r  ne twork o p t i m i z a t i o n  t e c h n i q u e  f o r  
i n d u s t r i a l  p r o c e s s e s .  

C l o s e d - c y c l e  poiJer s y s t e m s  work s u p p o r t s  t h e  f u t u r e  development  o f  c l o s e d - c y c l e  power 
s y s t e m s  . t h a t  a r e  more f u e l  e f f i c i e n t  and t h a t  c a n  u s e  a l t e r n a t i v e  f u e l s .  The c l o s e d - c y c l e  
power s y s t e m s  R&D t a s k  WEIS i n i t i a t e d  i n  FY 1981,  and major  e f f e c t s  a r e  b e i n g  d i r e c t e d  
toward  c o m p l e t i o n  o f  t h e  t echno logy  n e e d s  a s s e s s m e n t  f o r  S t i r l i n g  e n c i n e  t e c h n o l o g y .  
R e s u l t s  w i l l  b e  documenta ted  and an  a p p r o p r i a t e  r e s e a r c h  agenda w i l l  b e  p r e p a r e d .  FY 1982 
a c t i v i t i e s  w i l l .  e s t a b l i s h  r e s e a r c h  p r i o r i t i e s  f o r  c r i t i c a l  components  o f  k i n e m a t i c  a s  well 
a s  f r e e - p i s t o n  S t i r l i n g  e n g i n e  d e s i g n s .  

App l i ed  r e s e a r c h  and e x p l o r a t o r y  development  a c t i v i t i e s  i n  t h e  chemica l  p r o c e s s e s  c a t e g o r y  
w i l l  p romote  u s e  o f  n o r e  e f f i c i e n t  c h e m i c a l  r e a c t i o n  p a t h s ,  u s e  of  n o n c r i t i c a l  m a t e r i a l s ,  
and d i m i n u t i o n  o f  w a s t e  s t r e a m s .  T h i s  e f f o r t  began i n  FY 1381 w i t h  t h e  p r e p a r t i o n  o f  a 
r e s e a r c h  agenda d e a l i n g  w i t h  t h e  t .echnology o f  c a t a l y s i s ,  b i o c a t a l y s i s ,  e l e c t r o c h e m c i a l  
p r o c e s s e s ,  and e n g i n e e r i n g  p r o c e s s  d e s i g n  and model ing .  F u t u r e  p l anned  a c t i v i t i e s  i n c l u d e :  

o f e a s i b i l i t y  d e m o n s t r a t i o n s  i n  o l e f i n  c o n v e r s i o n  by homogeneous c a t a l y s i s ;  
e n e r g y - e f f i c i e n t  p r o c e s s e s  f o r  n i t r o g e n  f i x a t i o n ;  and CO/H2 ( s y n g a s )  
r e a c t i o n s  a t  modera t e  t e m p e r a t u r e s  and p r e s s u r e s  

o development  of  a g e n e r a l i z e d  c a t a l y s i s  d e s i g n  t o o l  based  on m o l e c u l a r  
mode l ing  

o development  of  d e s i g n  and d i a g n o s t i c  t . oo l s  f o r  ' improved e l e c t r - o c h e m i c a l  
c e l l s  f o r  m e t a l  p r o d u c t i o n  and f o r  e l e c t r o d e p o s i t i o n  p r o c e s s e s  

o d e f i n f  t i o n  o f  c o n c e p t s  f o r  t h e  development  of phnt .oe leo  t r o d c p o a i  tion 
p rsu c e  sse s 

o i d e n t i f i c a t i o n  o f  b i o c a t a l y t i c  p r o c e s s e s  s u i t a b l e  f o r  e n g i n e e r i n g  deve lop -  
ment i n  t h e  n e x t . 1 0  y e a r s .  



ACCOMPLISHMENTS 

S i n c e  t h e  s t a r t  o f  t h e  program i n  FY 1991, measureable  p r o g r e s s  h a s  been made i n  s e v e r a l  
, are.3s.-  These .i.nclude.. c.omp1e.t ion.-of-program -p.lans-and adv.aneement-..of- - the--technology- '  ba's-e 

i n  p e r t i n e n t  t e c h n i c a l  a r e a s  r e l a t i n g  t o  energy c o n v e r s i o n  and its end-use. The 
i n t e n s i v e  p l a n n i n g  a c t i v i t i e s  i n i t i a t e d  i n  FY 1981 r e s u l t e d  i n  a r e s e a r c h  agenda o f  
i m p o r t a n t  t e c h n o l o g i e s  and t e c h n i c a l  p r o b l e m  c o v e r i n g  a l l  end-use s e c t o r s  o f  t h e  economy. 
A t e c h n i c a l  r ev iew o f  t h e  r e s e a r c h  agenda by indus!rial g roups  w i l l  be completed i n  
FY 1981. The review and recommendations of p r i v a t e  i n d u s t r y  w i l l  be used t o  focus  our  
t e c h n i c a l  o b j e c t i v e s  on t h e  p a c i n g  p-oblems t h a t  must be so lved  b e f o r e  more energy-e f f i -  
c i e n t  combust ion sys tems  can  be  developed.  

Engine combustion r e s e a r c h ,  a major a c t i v i t y  i n  . the  ECUT Program, is f o c u s i n g  on b a s i c  
u n d e r s t a n d i n g  o f  t h e  phenomena o c c u r r i n g  i n  i n t e r n a l  compustion eng ines .  I n  FY 1981, 
c o ~ n b u s t i o n  r e s e a r c h  proceeded a l o n g  s e v e r a l  l i n e s  i n c l u d i n g :  comple t ion  o f  t h e  f a b r i c a -  
t i o n ,  a s sembly ,  and checkout  o f  a s p e c i a l l y  designed s i n g l e - c y l i n d e r  d i e s e l  test  a p p a r a t u s  
and r u n n i n g  i n i t i a l  tests aimed a t  v e r i f y i n g  d i e s e l  p a r t i c u l a t e  fo rmat ion  t h e o r i e s .  ' I n  
a d d i t i o n ,  d e t a i l e d  exper iments  were conducted and d a t a  c o l l e c t e d  t o  v e r i f y  i n t a k e  pro- 
c e s s  models. T h i s  work is c l o s e l y  c o o r d i n a t e d  w i t h , .  and 'coupled t o ,  i n d u s t r y  r e s e a r c h .  
The c o o p e r a t i v e  r e s e a r c h  i n  combustion under  ECUT h a s  se rved  a s  a model f o r  o t h e r  
Government / industry  r e s e a r c h  v e n t u r e s .  I t  is in tended  t h a t  w i t h  t h e  r e s u l t i n g  expanded 
knowledge t h e  i n d u s t r y  w i l l  improve e n g i n e  e f f i c i e n c i e s  w h i l e  producing c l e a n e r  exhaus t  
i n  t h e  process.. T h i s  is i n  harmony w i t h  t h e  need f o r  i n c r e a s e d  energy p r o d u c t i v i t y  and 
i n c r e a s e d  c o m p e t i t i v e n e s s  o f  t h e  U .S. au tomobi le  i n d u s t r y .  

S e v e r a l  new t e c h n i c a l  p r o j e c t s  were i n i t i a t e d  i n  FY 1981. These i n c l u d e  reoearoh  on: new 
S t i r l i n g  c y c l e  c o n c e p t s ,  e v a l u a t i o n  o f  improved c a t a l y s i s  t e c h n i q u e s  and m a t e r i a l s  t o  
i n c r e a s e  e f f i c i e n c i e s  o f  p roduc ing  i n d u s t r i a l  c h e m i c a l s ,  and e v a l u a t i o n  o f  h e a t  exchanger  
t e c h n i q u e s  w i t h  s i g n i ' f i c a n t l y  improved e f f e c t i v e n e s s  and r e l i a b i l i t y  f o r  i n d u s t r i a l  h e a t  
r ecovery .  

S p e c i f i c  accomplishments achieved i n  FY 1981 a r e  a l l  t h e  more . s i g n i f i c a n t  e s p e c i a l l y  i n  
l i g h t  o f  t h i s  b e i n g  t h e  f i r s t  y e a r  o f  o p e r a t i o n  f o r  t h e  program.' The f o l l o w i n g  FY 1981 
accomplishments  a r e  c o n s o l i d a t e d  a c c o r d i n g  t o  end-use s e c t o r  technology:  

B u i l d i n g s  and Community Systems Technolog ies  ( P r i v a t e  S e c t o r )  

o Over 500 o p e r a t i n g  hours  h a v e . b e e n  completed on a n  advanced c o n c e p t ,  exper imenta l  
S t i r l i n g  e n g i n e  r e s u l t i n g  i n  32% e f f i c i e n c y  improvement. 

I n d u s t r i a l  Technolog ies  ( p r i v a t e -  S e c t o r 1  

o S i g n i ' f i c a n t  c o n t r i b u t i o n s  t o  t h e  technology o f  i n d u s t r i a l  h e a t  exchangers  inc lude :  

- Completed 500-hour d u r a b i l i t y  tests on t u b u l a r  ce ramic  r e c u p e r a t o r  m a t e r i a l s .  

- Developed d a t a  on flow-induced v i b r a t i o n  threshol 'ds  and f o u l i n g  and a c i d  
c o r r o s i o n .  

- Tes ted  advanced h e a t  exchanger  c o n c e p t s  i n c l u d i n g  h e a t  p i p e s ,  d i r e c t  c o n t a c t  
h e a t  exchangers ,  and f l u i d i z e d  bed h e a t  exchangers  and e v a p o r a t o r s .  

T r a n s p o r t a t i o n  Technolog ies  ( P r i v a t e  S e c t o r )  

- Improvements i n  mathemat ical  d e s i g n  t e c h n i q u e s  used t o  a n a l y z e  performance o f  
e n g i n e  combustion systems.  

- Adapta t ion  o f  advanced l ase r -based  measurement methods t o  exper imenta l  s t u d i e s  
o f  eng ine  performance.  
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engine techno103 

Diesel engine 
techno logy 

- 

Heat exchm.2ers 
technologies  

/- 

Chemical. 
p m c c s s e s  
t e c h n o l o g  

E s t i m t d  A c t i v i t i e s  
During FY 1981 

Conduct research  and experiments 
l ead ing  to d?ta t-equired to v e r i f y  
in t ake  process  com?uter models. 

a r r p l e t e  p ~ p a r a t i o n s  f o r  s ingle-  
d i 5 s e l  cy l inde r  experiments. 

Conduct r e ses rch  e f f o r t s  d i - w t e d  
a t  demonstrati.on of in-cylincler 
d i e s e l  p a r t i c u l a t e  f o r m t i o n  
mwhan ism. 

Rcse2rch i n t o  hea t  e x h a n g e r  de- 
s i g n s  to overcome problem, of  
f l o b ~ - i n d ~ ~ e d  v i b r a t i o n  i n  s h e l l  & 
t ube  hea t  exchangers. 

Developme~t, and dissemination o f  
a va l ida ted  computerized h?a t 
exchanger network ,opt imiza t ion  
algori thm. 

Exp.lomtory developnent o f  bio- 
chemical process technology f o r  

- t h e  production o f  chemica!, feed- 
s tocl ts  from agr icul tu .z i l  wastes. 

Research to increase  s t a b i l i t y  
o f  c a t a l y s t  s u p p ~ r t s  used i n  
p r o d u c t i m  o f  m o n i a  f e r t i l i z -  
ers . 

Planned A c t i v i t i e s  
During FY 1982 

Conduct msearcl! e f f o r t  
leading  to v e r i f i c a -  
t i o n  o f  ana lyses  of in-  
t ake ,  f u e l  prep=. t i o n ,  
and exh2,ust processes.  

Conduct experiments; 
develop a a a l y s i s  
techniques.  

Develop and v e r i f y  %xi- 
l y s e s  o f  d i e s e l  emis- 
s i o ~ s  p r o z s s e s .  

Research i n t o  m c t h d s  
f o r  low-cost mx~u- 
f a c t u r i n g  of s p i r a l l y  
f l u t e d ,  enhanced-per- 
formance h s i t  evchang- 
er tubes.  

Allminize!'r c a t  ings  f o r  
low-cost :net.allic hea t  
exchangers. 

Resnarch i n t o  hetero- 
geneoilsly ca ta lyzed  
s e l e c t i v e  conversion of 
cml/biomass-derivec? 
s y n t h e t i c  ,gas i n t o  
high y i e l d s  cf low 
no lecu la r   eight chem- 
i c a l  feedstocks.  

Exploratory develop- 
ment o f  a low-energy 
.process f o r  production 
o f  cement. 



Planned A c t i v i t i e s  
During FY 1982 

Continue e f f o r t s  in i -  
t i a t e d  i n  FY 198 1 . 

Increased empllasis w i l l  
be d i rec ted to under- 
stand heat  flow and 
t r a n s f e r  aspects  common 
to S t i r l i n g  c y c 1 e s ; m -  
l y t i c a l  techniques w i l l  
be developed and appro- 
p r i a t e  e ~ p e r i m e n t s  . w i l l  
be conducted . 
Continue e f f o r t  i n i t i -  
sted i n  FY 1981. 

Assess the  f e a s i S i l i t y  
of developing a t h i r d  
generation S t i r l i n g  
e?gine concept. 

Research on bonding of  
I 

zi rconia  coat ings  to 
metal f o r  ADE pis ton  
heads . 
Resea~c'? in to  improved 
methods of non-destruc- 
t ive  testing for ceramic 
engine conponents . 
Continue e f f o r t s  in i -  

A 

tiatcrj i n  FY 198 1. 
, 

I n i t i a t e  research 3-1 

advanced concepts f o r  
use  of a l t e r n a t i v e  f u e l  
without cornprnmise of 
p e r f o r m c e  and environ- 
mental . impact. 

Xey Act iv i ty  

Cycles 
technologies 

S t i r l i n g  
e?gi nes 
tec!mologies 

Automotive 
engine ' 

mterials 
technologies 

Resident ia l  and 
c o m e r c i a l  
furnaces 
technologies 

I Estimated A c t i v i t i e s  
- During FY 138 1 

Iden t i fy  t e c h o l o g ~  needs and 
assess  r e l a t i v e  importance of 
component c o n s t r a i n t s  f o r  free- 
p is ton and f o r  l a rge  k i n e m t i c  
S t i r l i n g  engine concepts. In- 
cluded w i l l  be inves t igat ion of 
pro3lem associa ted  w i t h  com- 
bust,or designs f o r  mul t i fuel  use. 

I n i t i a t e  research a c t i v i t i e s  t o  
examine f e a s i  b i l i  t i e s  of advancec! 
S t i r l i n g  engine concepts and corn- 
ponent pwcesses .  

Research e f f o r t s  will be in i -  
t i a t e d  to examine po ten t i a l  of 
se lec ted  rnethds  f o r  i!lcreasing 
r e l i a h i l i  t y  and overa l l  cycle  
performance. 

.Advanced c~nf igui?at ion w i l l  be' 
examined and appl icable  cycle 
analyses w i l l  be performed to 
evaluate  re levant  engine con- 
cept  improvements. 

Assessment .of ma te r i a l s  require- 
ments of l ight-duty ad iaba t i c  
d i e s e l  e n g i ~ e s  (ADE) . 

Long-rase ordered a l l o y s  f o r  
high-ternperatu,~ engines. 

Develop fuel-dependent ana lys i s  
techniques m d  experiments t h a t  
w i l l  he used to exmine  combus- 
t i o n  p r o c z . ~  d i f fe rences  rela- 
t i v e  'to a . l ternnt ive  fue l s .  . 



zst imated A c t i v i t i e s  
> 

Planned A c t i v i t i e s  
Key ' A c t i v i t y  During FY 195 1 During FY 1992 

Bui ld ing  Research to slow t h e  in su la t -  Research on h igh  per- 
i n s u l a t i o n  ing p e r f o r m c e  degradation f orrmnce "super insula-  
technologies c h a r a c t e r i s t i c  o f  c u r r e n t l y  t ing"  mte.rials f o r  

marketed ure t lm.e  foam irisul- bu i ld ing  app l i ca t ions .  
a t i n g  mt,erials. 

- 
E n e r a  from R e l i a b i l i t y  a n a l y s i s  o f  s o l i d  R e s ~ a r c h  to charac ter -  
m s t e  processes  urban wste handling s y s t e , ~ , .  i z e  x!d produce pure- 
technologies  c u l t u r e  hardy o r g a n i s m  

f o r  production o f  
methane fmm ce l lu los i c  
mste produc t.s . 

w 



Program Direct ion  . . . . . . . . . . . . .. . . . . . . . .$TOO $700 - $190 

The FY 1982 request inc ludes  funding t o  support 4 fu l l - t ime permanent pos i t i ons  
and an estimated 6 fu l l - t ime equivalent  s t a f f  years o f  e f f o r t .  
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Department o f  ~ n e r ~ ~  

FY 1982 CONGRESSIONAL BUDGET REQUEST 
PROGRAM OVERVIEW 

Energy Impact Assistance 

This program was designed t o  a s s i s t  l o c a l  governments and o the r  e l i g i b l e  
j u r i s d i c t i o n s  i n  coping w i t h  adverse impacts associated w i t h  energy resource 
development pro jec ts .  Federal f i n a n c i a l  assistance, which was author ized by 
Sect ion 601. of the  Powerplant and I n d u s t r i a l  Fuel Use Act o f  1978 (P.L. 95- 
620), was targeted s p e c i f i c a l l y  t o  coal and uranium product ion areas. 

\ 



Energy Impct Assistance ............................. $62,000 $62,000 y $0 

The FY 1982 request for this activity was $0 because substantial fiscal re- 
trenchment wili be necessary to achieve the goals of the President's Econanic 
Recovery Program. In these circumstances, in particular, further funding for 
this program cannot be justified. More importantly, . concerns. addressed by 
this program are chiefly the responsibility of State and local governments 
working together with private sector developers. States affected by energy 
developnent have the potential tm reap enomus revenues £ran such activity 
which would .be more than sufficient to cover associated impacts on public ser- 
vices. Additional assjstance is available through other Federal programs for 
which state and local governments may be eligible in unusual circumstances. 

I./ A recission request of $52,000,000 in EY 1981 is being sutxnitted. - 



Department o f  Energy 

FY 1982 CONGRESSIONAL BUDGET REQUEST 
PROGRAM OVERVIEW 

Hesident i  a1 /Cotnnerci a1 R e t r o f i t  

The Res ident ia l  /Commercial ~ e t r o f i  t (RICR.) program was designed t o  demonstrate 
new ways o f  d e l i v e r i n g  energy conservat ion serv ices t o  the  bu i l d ings  sector .  
S-uch. a. program. i s  who1 l y  unnecessary and at- odds w i t h  t h i s  Adminstrat ion 's  
energy pol icy.' Freeing up t h e  p lay  of normal market  forces, con t i nu ing  and 
improving investment i ncen t i ves  and bring'ing about economic recovery w i l l  
prov ide an adequate c l ima te  f o r  new conservat ion businesses t o  develop and 
prosper i f  they  prove able, on t h e i r  own mer i ts ,  t o  o f f e r  an a t t r a c t i v e  and 
economical product and serv ice.  



FY 1982 CONGRESSIONAL BUDGET REQUEST 
Energy Conservation 

Conservation 
(Tabu1 a r  do1 1 ars i n  thousands. Narra t ive  mater ia l  i n  whole do1 la rs .  ) 

A r o  r i a t f o n  Base Request . 

Res ident ia l  /Commercial R e t r o f i t  CS -H-= $;65 0 Operating expenses.. ....... ( ........ Program Direction.. 0 71 -- 0 ' 0  
Total ,  Operating Expenses.. . 26 165 m??7 3- - 

Total ,  ResidentialfCommercial 
R e t r o f i t  $26,165 3J $26,165 , 0 

Author iza t ion:  Energy Secur i ty  Act, Pub. L. 96-294 . ( T i t l e  V, S u b t i t l e  C, 
D, and F) , Federal Nonnuclear Energy Research and Develop- 
ment Act, Publ. L. 93-577 (Sect ion 3 and 4)  
Federal Energy Admin is t ra t ion  Act, Pub. L. 93-275 (Section 
5(6)(7)) .  

SUMMARY OF CHANGES 
FY 1981 Appropr iat ion Enacted.. ......................... $26,165 11 
FY 1982 Base.. .......................................... $26,165 
Program Increases and Decreases: ... Addi t iona l  innovat ive  del  i v e r y  system projects.. $-14,300 ............ Grants t o  States f o r  aud i to r  trai 'ning.. -9,665 

Completion o f  rulemaking fo r  CACS and' review o f  ............................ u t i l i t y l s t a t e  plans... -2,200 
FY 1982 Budget Request.. ............................... $ 0 

1 1  The $26,165,000' f o r  Res-idential/Commercial R e t r o f i t  i s  inc luded i n  o ther  FY 1981 - 
budget 1 i n e  i terns o f  Bu i ld ings and Community Systems as fo1,lows: 

BCS 
D i s t r i b u t i o n  o f  FY 1981 Appropr iat ion 
BCS Residential/Commercial 

Subproqram Appropr iat ion Subprogram R e t r o f i t  (RICR) Program 

Bui 1 dings Systems $ 34,325 $ 17,825 $ 16,500 

Resident ia l  
Conservation 
Services (RCS) 

21 Salary, benef i ts ,  and t r a v e l  f o r  Residential/Commercial R e t r o f i t  s t a f f  are included - 
i n  Program D i rec t ion  f o r  Bu i ld ings and Community Systems ($710,000) 

31 Does no t  r e f l e c t  a $19,965 resc iss ion  which i s  proposed f o r  FY 1981 and i s  - 
addressed i n  separate BCS Summary tables.  
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Department o f  Energy 
FY 1982 REVISED CONGRESSIONAL BUDGET REQUEST 

Program Overview 
Solar Energy 

The DOE Solar prigram supports research and development o f  solar energy tech- 
nologies. Solar energy presently supplies two percent o f  the  national energy 
demand, and i s  expected t o  s i g n i f i c a n t l y  increase i t s  potential  contribution 
t o  the  future energy supply o f  the  country. 

The nat ion 's  solar energy resources can contribute t o  the  long term strength 
and securi ty  o f  the  United States .  Solar energy can provide an energy source 
tha t  i s  e s s e n t i a l l y  inexhaust ib le ,  tha t  i s ,  not subject t o  supply disruptions 
or price manipulation. Further, solar energy i s  s u f f i c i e n t l y  f l e x i b l e  t o  be 
employed i n  e i ther  small decentralized appl icat fons  or used as  a portion o f  
larger u t i l i t y  networks, and i s  s u f f i c i e n t l y  dispersed geographically t o  be 
u s e f u l  i n  nearly a l l  areas o f  the  country. 

Federal support for solar i s  based on providing r e a l i s t i c  price signals through 
I deregulation o f  o i l  and natural  gas, res iden t ia l  and business investment t a x  

c r e d i t s ,  and research and development o f  promising solar technologies through 
proof o f  concept. Near term technology development and commercialization o f  
solar energy i s  l e f t  t o  the  private sector. Tax c r e d i t s ,  including a 40% 
res iden t ia l  c r e d i t - w i l l  continue and w i l l  help the  solar market continue i t s  
healthy growth over time. The new Administration has a lso  proposed an easing 
o f  regulatory burdens and accelerated depreciation o f  cap i ta l  investments tha t  
w i l l  give private industry addi t ional  a b i l i t y  t o  respond t o  the  incent ives  f o r  
solar energy. 

The DOE Solar Program i s  designed t o  provide i n i t i a l  support t o  industry i n  
bringing a new and diverse set  o f  solar products, techniques' and services t o  
t h e  bui ld ings ,  i n d u s t r i a l ,  an.d power applications markets. Th i s  support . focuses 
on high-risk research and development o f  innovative technology applications 
leading t o  private sector market introduction o f  a product, technology or 
service.  Such a c t i v i t i e s  include basic and applied research, engineering 
development, and t e s t i n g  through proof o f  concept. Th i s  inc-ludes R&D o f  passive 
photovoltaic and ac t i ve  solar components and subsystems'; R&D on feedstocks 
i n t o  measurable energy; and R&D on large and small wind systems. Information 
.on technical  character is t ics  and, performance data w i l l  be made available t o  ' 
t h e  public so tha t  potential  users  can assess  the c o s t s  and b e n e f i t s  o f  solar. 

The DOE Solar Program cons i s t s  o f  three  Solar ~ ~ ~ l i c a t i o n s  Programs--Buildings, 
Indus t r ia l ,  and Power Applications. Within these Solar Applications Programs 
are seven technologies: Act ive ,  Passive, and Photovoltaics i n  the  Applications 
for Buildings Program, Thermal and Biomass Energy Systems i n  the  Applications 
for  Industry Program, and Wind and Ocean Energy Systems i n  t h e  Power Applications 
Program. No funds are requested for  the  ocean energy systems program i n  FY 82. 
Ocean thermal energy conversion should be readi ly  developed by private industry 
i f  i t . i s  found t o  be cost  competitive. In addi t ion,  other programs are underway 
t o  further the  attainment o f  program goals. They are the  International Solar 
Energy Program, Solar Information System, Solar Energy Research I n s t i t u t e  (SERI) , 
and Program Direction. Each o f  these  programs i s  managed d i r e c t l y  by DOE. 



I n  add i t i on ,  t h e  S o l a r  Program Of £ i c e  works c l o s e l y  w i th  o t h e r  DOE of  f i c e s ,  
Federa 1, S t a t e ,  r e g i o n a l  and l o c a l  agencies ,  and p r i v a t e  i n s t i t u t i o n s .  Such 
e f f o r t s  a r e  coordinated by DOE t o  meet t h e  f e d e r a l  goa l  of providing r e l i a b l e  
and cos t - e f f ec t ive  s o l a r  technologies .  Also included wi th in  t h e  FY 1982 
r eques t  f o r  t h e  S o l a r  Energy program is  funding t o  support  c r o s s  c u t t i n g ,  multi- 
program a c t i v i t i e s ,  such a s ,  po l icy ,  planning,  eva lua t ion ,  budget and management. 

The o b j e c t i v e s  and a c t i v i t i e s  o f  each element and subprogram of  t h e  DOE So la r  
Program a r e  descr ibed  i n  t h e  fo l lowing  sec t ions .  

S o l a r  Building Appl ica t ions  

The S o l a r  ~ ~ ~ l i c a t i o n s  f o r  Bui ld ings  subprogram c o n s i s t s  of  t h r e e  s o l a r  tech- 
no log ie s  t h a t  w i l l  make a  major con t r ibu t ion  t o  t h e  energy needs of t h e  
bu i ld ings  sec tor .  

The o b j e c t i v e  of t h e  S o l a r  Appl ica t ions  f o r  Bui ld ings  subprogram i s  t o  a c c e l e r a t e  
t h e  r a t e  a t  which s o l a r  energy produces a  s i g n i f i c a n t  amount of  energy f o r  t h e  
bu i ld ings  s ec to r  of  t h e  U.S. economy. Th i s  DOE subprogram suppor ts  t h e  product 
development process  i n  t h e  p r i v a t e  s e c t o r  by us ing  d i r e c t  funding, information,  
and i n c e n t i v e s  t o  leverage p r i v a t e  and pub l i c  s e c t o r  resources  t o  achieve  
maximum b e n e f i t s  of  impacts. The So la r  Appl ica t ions  f o r  Buildings subprogram 
w i l l  provide funds t o  support  b a s i c  and app l i ed  r e sea rch ,  technology development 
and l imi t ed  prototype system t e s t i n g  of  longer  term advanced a p p l i c a t i o n s  such 
a s  a c t i v e  and pass ive  coo l ing  and r e s i d e n t i a l  photovol ta ic  systems. More 
s p e c i f i c a l l y  t h e  So la r  bu i ld ings  subprogram inc ludes  t h e  fol lowing t h r e e  elements: 

Active Solar  Heat ing and Cooling: support  t o  t h e  s o l a r  and hea t ing ,  
v e n t i l a t i n g ,  and a i r  condi t ion ing  (HVAC) indus t ry  and r e sea rch  l a b o r a t o r i e s  
f o r  bas i c  and app l i ed  research ,  technology development, and prototype 
system t e s t i n g  o f  advanced s o l a r  coo l ing  systems, s o l a r  a s s i s t e d  hea t  
pumps, and s o l a r  ponds. 

Pass ive  and Hybrid So la r  Energy: Support t o  t h e  s o l a r  and bu i ld ing  indus t ry  
and r e sea rch  l a b o r a t o r i e s  f o r  b a s i c  and app l i ed  research ,  technology 
development, and pro to type  system t e s t i n g  of  advanced pass ive  cool ing  
systems f o r  r e s i d e n t i a l  and commerical bu i ld ings ,  and f o r  advanced pass ive  
components and mater ia l s .  

Pho tovo l t a i c s  Energy Systems: Support t o  t h e  s o l a r  and semiconductor 
t ndus t ry  and r e sea rch  l a b o r a t o r i e s  f o r  b a s i c  and app l i ed  research ,  technology 
development, and pro to type  system t e s t i n g '  of advanced s o l a r  c e l l  ma te r i a l s ,  
a r r a y s ,  and r e s i d e n t i a l  systems. 

S o l a r  I n d u s t r i a l  Appl ica t ions  

S o l a r  Thermal Energy Systems and Biomass Energy Systems. a r e  conducting r e sea rch  
and develqpment a c t i v i t i e s  t o  develop cos t - e f f ec t ive  s o l a r  concen t r a t i ng  c o l l e c t o r  
and biomass systems. These programs provide a  t e c h n i c a l  base f o r  t h e  i n t e g r a t i o n  
of  s o l a r  systems wi th  i n d u s t r i a l  a p p l i c a t i o n s  for :  

o  The production of  h igh  grade hea t  f o r  i n d u s t r i a l  p rocesses  



o Provis ion  of hea t  and e l e c t r i c a l  needs i n  combination f o r  i n d u s t r i a l  
u s e s  

o The production of  e l e c t r i c i t y  , 

o Production of l i q u i d ,  gaseouo, petroleum s u b s t i t u t e s ,  and o the r  energy- 
i n t e n s i v e  products  

P a r t i c u l a r  emphasis i n  t h i s  subprogram i s  being placed i n  t h e  i d e n t i f i c a t i o n ,  r e sea rch  
and development, and t e s t i n g  o f  So la r  Thermal and Biomass systems t h a t  have t h e  
most d i r e c t  a p p l i c a t i o n  i n  t h e  I n d u s t r i a l  Sector .  However, t h e  broader perspec t ive  
f o r  t h i s  subprogram r e q u i r e s  a  focusing of  t h e  p o t e n t i a l  a p p l i c a t i o n s  of a l l  So l a r  
Technologies i n  t h e  I n d u s t r i a l  Sector .  The So la r  Indus t ry  Subprogram c o n s i s t s  
o f  t h e  fol lowing two elements: 

, Solar  Thermal Systems: The So la r  Thermal element undertakes 
r e sea rch  and development 0x1 t h e  most promising long term s o l a r  thermal 
systems producing process  hea t  and e l e c t r i c i t y .  

Biomass Enerpy Systems: The Biomass program element suppor ts  h igh  r i s k  
r e sea rch  and development on ways t o  produce and convert  biomass feeds tocks  
i n t o  usable  energy. These systems w i l l  reduce long-term United S t a t e s  
dependence on o i l  and gas. 

So la r  Power Appl ica t ions  

The So la r  Power Appl ica t ions  Subprogram c o n s i s t s  of  r e sea rch  and development 
a c . t i v i t i e s  f o r  s o l a r  technologies  a p p l i c a b l e  t o  t h e  e l e c t r i c  u t i l i t y  s ec to r .  
P a r t i c u l a r  emphasis has  been on t h e  development of  wind energy and ocean energy 
systems, however, no funds a r e  being requested f o r  t h e  ocean energy program 
i n  N 82. The subprogram a l s o  i nc ludes  e f f o r t s  t o  determine t h e  p o t e n t i a l  
a p p l i c a b i l i t y  of  a l l  s o l a r  power technologies  i n  t h e  u t i l i t y  s ec to r .  The FY 82 
program includes:  - 

o Research and technology development of  wind system components and concepts  
f o r  u t i l i t y  use,  r u r a l  r e s i d e n t i a l  and a g r i c u l t u r a l  use ,  and asseSsments 
of  U.S. wind resources.  

o  Development of a n a l y t i c a l  t o o l s  and performance of  comparative cos t -  
bene f i t  a n a l y s i s  of  u t i l i t y  impact and con t r ibu t ion  f o r  t h e  s o l a r  power 
technologies ,  1. e., wind, ocean, s o l a r  thermal  e l e c t r i c ,  photovol ta ics ,  
and biomass. 

To support t h e  development of s o l a r  power technologies ,  r e sea rch  and development 
e f f o r t s  on tlie most promising a r e  c a r r i e d  out  so t h a t  a  sound and competi t ive 
i n d u s t r i a l  base can a r i s e  through p r i v a t e  i n i t i a t i v e s .  Information i s  provided 
t o  i n d u s t r i a l  u s e r s  and decisionmakers i n  t h e  performAnce and c a p a b i l i t y  of  

. long-term high  r i s k  s o l a r  power systems, and a s s i s t a n c e  is' provided t o  t h e  p r i v a t e  
s e c t o r  t o  address  those  non-technical  i s s u e s  t h a t  could de lay  t h e  i n t roduc t ion  of  
s o l a r  power technologies .  The s p e c i f i c  program element of t h e  So la r  Power 
Appl ica t ions  subprogram i s: 

Wind Energy Systems: The Wind Energy program element i s  intended t o  support 
longer  term technology improvements t h a t  w i l l  r e s u l t  i n  h igher  performance and 



reduced c o s t  of  energy produced by wind machines and thereby provide a 
s i g n i f i c a n t  con t r ibu t ion  t o  t h e  Nation 's  energy production by t h e  year  
2000. 

Internat-Tonal  So la r  Energy Program 

A s e p a r a t e  l i n e  i tem has  been ' es tab l i shed  f o r  i n t e r n a t i o n a l  s o l a r  a c t i v i t i e s  
t h a t  a r e  DOE committments but  cannot be j u s t i f i e d  on a programmatic b a s i s  a s  
p a r t  of a domestic technology program (e.g. photovoEtaic, s o l a r  thermal).  This  
was done t o  prevent  those  i n t e r n a t i o n a l  agreements made p r imar i l y  f o r  reasons  
o t h e r  than ob ta in ing  domestic s o l a r  program o b j e c t i v e s  from competing f o r  funds 
a g a i n s t  t h e  va r ious  s o l a r  technology programs. 

S o l a r  Information System 

The So la r  Infornration System a c t i v i t i e s  a r e  intended t o  share  t h e  r e s u l t s  of 
Fede ra l  s o l a r  energy R&D programs wi th  i n t e r e s t e d  p r i v a t e  s e c t o r  f i rms ,  
u n i v e r s i t i e s ,  and i n d i v i d u a l  c i t i z e n s  i n  an. e f f o r t  t o  promote t h e  widespread 
u s e  of  s o l a r  energy resources.  Major program e f f o r t s  a r e  implemented through 
t h e  S o l a r  Energy Information Data Bank (SEIDB) and include:  

o Data c o l l e c t i o n  and da t a  base development 

o Consolidat ion of he re to fo re  s epa ra t e ly  managed a c t i v i t i e s  i n t o  a c o s t  
e f f e c t i v e  network f o r  t h e  disseminat ion of  t e c h n i c a l  s o l a r  information 

o Maintenance of h o t l i n e s  f o r  handl ing  i n q u i r i e s  and r e f e r r a l s  

Program Direc t ion  

The purpose of  t h e  Program Di rec t ion  func t ion  i s  t o  provide s u f f i c i e n t  ful l - t ime 
' permanent s t a f f  t o  adequately add re s s  t h e  demanding management requirements  r e l a t e d  
t o  t h e  conduct of t h e  complex s o l a r  programs. 



Major accomplishments completed, o r  a n t i c i p a t e d  i n  FY 1982, include:  

So la r  Building Appl ica t ions  

Active Heat ing and Cooling: 

o Conducted succes s fu l  f i r s t  tests of  a prototype so l a r / r ank ine  
c h i l l e r  and 'of an absorp t ion  c h i l l e r  u s ing  new m a t e r i a l s  t h a t  
permit a i r  cooling. 

o I n i t i a t e d  engineer ing  f i e l d  t e s t i n g  of  a commercial-sized s o l a r /  
rankine coo l ing  system. 

o Completed perfo.rmance t e s t i n g  of  an advanced s o l a r  powered l i t h ium 
bromidelwater c h i l l e r  wi th  bu i l t - i n  evapora t ive  cooling.  

Pass ive  and Hybrid So la r  Energy 

o Completed design and development of  27 pro to type  pass ive  and hybrid 
manufactured bu i ld ings  ( r e s i d e n t i a l  and commercial). 

o I n i t i a t e d  development of  20 manufactured products  f o r  use  i n  pass ive  
s o l a r  hea t ing ,  cool ing ,  and d a y l i g h t i n g  systems. 

o Completed design phase f o r  35 commercial demonstration bui ld ings .  

o Cooling t e s t  f a c i l i t i e s  began opera t ion .  

o Constructed 100 pas s ive  r e s i d e n t i a l  u n i t s  through t h e  DOE/HUD demon- 
s t r a t i o n  program. 

Photovol ta ics  

o Demonstrated advanced s o l a r  c e l l  e f f i c i e n c y  of 10% fo'r new c e l l  
m a t e r i a l s  and c 'onfigurat ions.  

o Determined t h e  t e c h n i c a l  p o t e n t i a l  and long-term s t a b i l i t y  of  cadmium- 
sulphide-based c e l l s .  

o Achieved FY 1980 goa l  of  $2.8O/Wp. technology r ead ines s  f o r  f l a t -  
p l a t e  and concent ra tor  c o l l e c t o r s .  

o Es tab l i shed  requirements  and pa ths  f o r  achiev ing  $ 0 . 7 0 / ~ p  technology 
readiness.  

o Seve ra l  companies e s t ab l i shed  multi-megawatt capac i ty  module production 
l i n e s  u s ing  technologies  supported by DOE. 

o Ini-t-fated. -an aggress ive  -ba-lance-of-systems program. 

o Completed e i g h t  major des igns  and commenced systems t e s t i n g  f o r  
r e s i d e n t i a l  app l i ca t i ons .  

o Se lec ted  n ine  intermediate-sized experimental  des igns  f o r  cons t ruc t ion ,  ' 

awarded c o n t r a c t s ,  approved des igns ,  and i n i t i a t e d  cons t ruc t ion .  



Solar Industr ia l  Application 

Solar Thermal Energy Systems: 

o Began operation o f  Solar One, the  Ten Megawatt Central Receiver Solar 
Thermal Pi lo t  Plant,  a t  Barstow, Cal i fornia .  

o Completed design and evaluation o f  low-temperature hot water and mid- 
temperature steam systems. 

o Provided design and evaluation s tudies  o f  parabolic trough mass produc- 
t i o n  techniques sui table  for low c o s t ,  high performance systems 
compatible with indus t r ia l  process heat applications.  

o Completed development o f  advanced high performance components and sub- 
systems for  trough co l l ec tors .  

o Continued operation o f  the  cen t ra l  Receiver T e s t  Fac i l i t y  i n  support o f  
receiver development and h e l i o s t a t  characterization.  

o Performed concept d e f i n i t i o n  o f  advanced solar thermal systems and 
laboratory-scale t e s t i n g  o f  solar . f u e l  processes. 

Biomass Energy Systems: 
l 

o Completed preliminary regional wood resource assessment. 

o Completed conversion o f  three  induetr+al b o i l e r s  t o  wood f u e l  use  
i n  t.he Southeast region (cost-shared projects)  . 

o Evaluated f e a s i b i l i t y  o f  d i e s e l  f u e l  subs t i tu tes  from o i l  seed crops. 

o Modified f lu id  bed gas i f i ca t ion  Process Development Uni t s  ( P D U )  t o  
allow operation under pressure. 

o Completed study o f  biomass l iquefact ion processes a t  the  Albany, 
Oregon PDU. 

o Characterized and evaluated o i l  .derived from wood by two biomass 
l ique fac t ion  processes. 

o Field-tested mob?le t r e e  harvester.  

o Evaluated mesquite species as a potential  addit ion t o  an expanded 
biomass resource base. 

o completed preliminary evaluation o f  mechanization o f  production and 
harvesting systems for t rop ica l  grasses. 

o Constructed a prototype freshwater microalgal production f a c i l i t y .  



Off i ce  o f  So la r  Power Appl ica t ions  

wina Energy Systems . 

Rural  R e s i d e n t i a l  and A g r i c u l t u r a l  Applicat ions:  

o Continued f i e l d  t e s t i n g  of  t h e  17 meter v e r t i c a l - a x i s  Darr ieus  
type machine. 

o Began a program t o  address  i n s t i t u t i o n a l  and economic i s s u e s  i n  
which machines a r e  being i n s t a l l e d  i n  cooperat ion wi th  a number of  
s t a t e  energy o f f i c e s  (o r  equ iva l en t s )  and t h e  b a r r i e r s  and d e t v r r e n t s  
analyzed. 

\ 

o Continued t e s t i n g  of  commercially-available smal l  wind machines 
and pro to types  a t  DOE'S Rocky F l a t s  Plant .  

E l e c t r i c  U t i l i t y  Applicat ions:  . . 

o Conducted performance and r e l i a b i l i t y  eva lua t ion  of  in te rmedia te  and 
l a rge  systems f i r s t -genera t ion ,  machines i n  a v a r i e t y  of . o p e r a t i o n a l  . 
environments. 

o Conducted t e s t  ope ra t ions  of  intermediate-scale  MOD-OA '(200 kw, 
125 f t .  diameter)  systems wi th  u t i l i t i e s  a t  Clayton; New Mexico; 

-. Culebra, Puer to  Rico; Block I s l a n d ,  Rhode I s l and ;  and Oahu, Hawaii. 

o The Clayton machine has opera ted  f o r  n e a r l y  7,000 hours  and has produced 
over 600,000 kwh t o  t h e  l o c a l  gr id.  The Hawaii machine has been oper- 
a t i n g  a t  a load f a c t o r  of  over  50 percent .  

o The Mod-1 (2000 kw, 200 f t .  diameter) ,  t h e  f i r s t  experimental  u t i l i t y  
c l a s s  wind ' turb ine ,  i s  undergoing t e s t s  by t h e  Blue Ridge E l e c t r i c a l  
Membership Corporation a t  Boone, North Carol ina,  and has  p r o v d t h a t  
megawatt s c a l e  wind t u r b i n e s  a r e  f ea s ib l e .  . 

o The f i r s t  o f  t h e  second-generation Mod-2 (2,500, kw, 300 f t .  diameter.) 
wind tu rb ine  has  been i n  opera t ion  on t h e  ~ o n n e v i l l e  Power Adminis- 
t r a t i o n  network a t  Goldendale, Washington, s i nce  November 1980. 

o Two a d d i t i o n a l  Mod-2 u n i t s ' w i l l  be i n s t a l l e d  i n  1981 t o  form. the  
f i r s t  mult i -uni t  c l u s t e r .  The Mod-2 i s  t h e  l a r g e s t  wind t u r b i n e  ever  
cons t ruc ted  and a l s o  r e p r e s e n t s  a f a c t o r  of two improvements over  
t h e  Mod-1 i n  terms of p ro j ec t ed  c o s t  of energy i n  commercial pro- 
duct ion.  

o I n i t i a t e d  ~ o m ~ e t i t i v e  . c o n t r a c t s  f o r  t h e  prel iminary con,cept design 
of  third-generat ion l a r g e  systems (Mod-5). 



So la r  I n t e r n a t i o n a l  A c t i v i t i e s  

o U.S. - Saudi Arabia J o i n t  Solar  Energy Pr .oject :  

- Jo in t  'Funding: $100,000,000 over  .5 years .  

- Pro jec t s  involve  urban, r u r a l / a g r i c u l t u r a l  and i n d u s t r i a l  app l i ca t i ons .  

- Major p r o j e c t s :  a  350 kw photovol ta ic  power system f o r  two remote 
Saudi Arabian v i l l a g e s ;  s o l a r  coo l ing  f i e l d  experiments i n  the* United 
S t a t e s ;  and s o l a r  desa l ina t ion .  

s o l a r  Information A c t i v i t i e s  

o So la r  Energy Informat ion  Data Base (SEIDB) Network B u l l e t i n  (SEIDB ' ~ n s i d e r )  
c r ea t ed  and 5 i s s u e s  d i s t r i b u t e d .  

o  SEIDB Management Coordinat ion Group (So la r  Energy Research I n s t i t u t e ,  
Regional Solar  Energy Center ,  National  Solar  Heating & Cooling Information 
Center,  DOE Management) e s t ab l i shed .  

o SEIDB ~ e t w o r k  Coordinat ion Off i c e  e s t ab l i shed .  

o Training Workshop and Seminar Program f o r  P a r t i c i p a n t  Organizat ion 
S t a f f  underway. 

o Establ ished t h e  Document D i s t r i b u t i o n  Serv ice  which: 

- Bui l t  73 s o l a r  mail ing l i s t s  conta in ing  over 60,000-names 

- Dis t r ibu ted  over 227,000 hard copies  and 3,500 microfiche copies  of SEIDB 
documents and SERI t echn ica l  r e p o r t s  

- Served 41,548 ind iv idua l  reques ts .  

o  Acquired, indexed and cataloged approximately 68,000 b ib l iog raph ic  i tems 
through FY 1979. 

o Developed b ib l iog raph ic  d a t a  base of 25,000 items wi th  b ib l iog raph ic  
c i t a t i o n s ,  a b s t r a c t s  and index  terms a c c e s s i b l e  t o  t he  SEIDB network 
v i a  on-line computer access. 

o  Handled over 20,000 i n q u i r i e s ,  r e f e r r a l s ,  l i t e r a t u r e  searches  and i n t e r -  
l i b r a r y  loan r eques t s  through FY 1979 from t h e  s o l a r  community a t  l a rge .  

o  I n i t i a t e d  a  program t o  e s t a b l i s h  SEIDB-wide b ib l iog raph ic  standards.. 



/ 

COST BENEFIT ANALYSIS FOR SOLAR PROGRAMS 

Cost-benefit  a n a l y s i s  i s  used i n  t h e  Fede ra l  s o l a r  program i n  two ways: t o  examine 
t h e  balance wi th in  technologies  and a r r n s s  t h e  o v e r a l l  program, dud t o  eva lua t e  
p a r t i c u l a r  op t ions  wi th in  a  program. Any ana-lysts r e q u i r e s  assumptions about t h e  
fu tu re ,  i nc lud ing  convent iona l  energy p r i c e s ,  success  o r  f a i l u r e  i n  RLD programs 
and t h e  response of i ndus t ry  and users .  The ove r r id ing  c r i t e r i a  i s  ne t  b e n e f i t  
from s o c i e t y ' s  po in t  of  view, u s ing  t h e  marginal  c o s t  of a l t e r n a t i v e s .  P o t e n t i a l  

.market s i z e  and c o s t  of any technology a r e  t h e  d r i v i n g  f a c t o r s  i n  computing s o c i a l  
va lue  but environmental cons ide ra t i ons  and p o t e n t i a l  displacement of dep le t ab l e  
resources  a l s o  play a  ro l e .  Uncertainty i n  t he se  c r i t i c a l  v a r i a b l e s  o f t en  make 
r i go rous  benef i t -cos t  a n a l y s i s  d i f f i c u l t  , however. The o t h e r  p r i n c i p a l  concern 
i s  t h e  app rop r i a t e  Fede ra l  ro l e .  It i s  admin i s t r a t i on  po l i cy  t h a t  t h e  Federa l  
government should no t  sponsor r e sea rch  and development t h a t  i ndus t ry  would be 
expected t o  undertake on i t a  own, but  r a t h e r  should concent ra te  on those  programs 
wi th  s o c i a l  b e n e f i t s  which a r e  not  expected t o  be pursued without a  Federa l  r o l e  
(e.g. long term, h igh  r i s k ,  but  p o t e n t i a l l y  h igh  pay-off R&D). 

The genera l  approach is  t o  measure t h e  n a t i o n a l  va lue  of new tekhnologies  and 
quan t i fy  t o  t h e  ~naximum e x t e n t  poss ib le ,  t h e  va lue  of  Federa l  government ac t i ons .  
These va lues  a r e  compared wi th  t h e  c o s t  of  government programsrto obta in  a  measure - 
of  cos t -benef i t .  

I 

rp 



THIS PAGE 
WAS INTENTIONALLY 

LEFT BLANK L 



' Department of  Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

So la r  Energy 
Energy Supply Research & Developma t: - Operat ing Expenses 

Energy Supply Research & Development - C a p i t a l  Equipment 61 Construct ion 
(Tabular Do l l a r s  In  Thousands, Narra t ive  M a t e r i a l  In Whole Do l l a r s )  

APPROPRIATION APPROPRIATION BASE REQUEST 

DIRECT SOLAR ENERGY 
I. Active So la r  Heat ing & 

Cooling . Operat ing Expenses.. 
Capital: Equipment.... 

TOTAL 

11. Pass ive  So la r  Heating & 
Cooling 

Operat ing Expenses.. . 
C a p i t a l  Equipment.... 

TOTAL 

111. Photovol ta ics  
Operatimg Expenses.. . 
C a p i t a l  Equipment.... 

TOTAL . 

I V .  Thermal Energy Syst'ems 
Operat ing Expenses.. . 103,105 . 105,650 105,650 42,650 
C a p i t a l  Equipment.... 3,000 4,250 4,250 1,350 
Construction......... 37,095 . ' 31,850** 31,850** 0 

TOTAL 143,200 141,750 141,750 44,000 

V. Biomass Energy .Systems . Operat ing Expenses.. 32,500 45,750 ,45,750 
C a p i t a l  Equipment.... 500 7 50 750 

TOTAL 33,000. ' 46,500 46,500 

V I .  Wind Energy Systems 
Operat ing Expenses. .'. 42,415 '83,700 83,700 
Capita  1 Equipment.. .. 1,400 2,100 2,100 
Construction......... 16,740 . 0 0 

TOTAL 60,555 85,800 85,800 

V I I .  Ocean Energy Systems . Operat ing Expenses.. 31,600 38,300 38,300 
C a p i t a l  Equipment.. .. 700 700 700 - - ........ Construction..  

TOTAL 

* Inc ludes  r e s c i s s i o n  of  $95,150,000 proposed by t h e  new admin i s t r a t i on  
**Includes $8,000,000 defer red  from FY 1980 f o r  .Barstow project 



V I I I .  I n t e r n a t i o n a l  So la r  
Energy Program 

Operating Expenses.... . ( I  

I X .  So lar  Information 
Operating Expenses.. . 0 

X. So lar  Energy Research 
I n s t i t u t e  

Construction......... 6,900 

X I .  Program Direc t  ion 6,029 
s. 

X I I .  Alcohol Fuels  
Operating Expenses 20,000 
Construct  ion 2,000 

TOTAL 22,000 

TOTAL SOLAR ENERGY 
Operating Expenses... 461,244 
Cap i t a l  Equipment.... 14,900 
Construction..  ....... 73,435 

TOTAL 549,579 
Less Congressional 

Reduct ion  0 
TOTAL SOLAR ENERGY $549,579 



Active Heat ing and Cooling 

Sd la r  Hot Water ............... .$26. 510 . $16. 280 $16. 280 
Space Heat ing ................. 10. 170 13. 830 13. 830 
SO lar 'Ponds ................... 0 0 0 
Solar  Ass i s t ed  Heat Pump ...... 7. 010 1. 340 1. 340 
So la r  Cooling ................. 11. 710 8. 000 8. 000 

T o t a l  Operat ing Expenses ..... .$55. 400 $39. 450 $39. 450 

C a p i t a l  Equipment ............. 1. 500 1. 250 1. 250 
Congessional Adjustment ....... 0 3. 000 3. 000 

T o t a l  Budget Authori ty ........ $ 56,900 $43. 700* $43. 700 - - - 
*Rescission of  $2.300. 000 i s  being proposed by t h e  new admin i s t r a t i on  . 

+ . 

S o l a r  Energy 
Energy Supply Research & Development . Operat ing Expenses 

Energy Supply Research & Development . C a p i t a l  Equipment & Construct ion 
(Tabular  Do l l a r s  i n  Thousands, Narra t ive  Ma te r i a l s  i n  Whole Dollars . )  

FY 1980 FY 1981 FY 1982 FY 1982 
Appropriat ion Appropriat ion Base . Requ'est ' 

Authorizat ion:  Sec . 5-17; P.L. 93-473 So la r  Energy Research. Development 
and Demonstration Act 

Summary of Changes 

.......................... FY 1981 Appropriat ion Enacted and FY 1982 Base $ 43,700 
Active Heat ing and Cooling Program I n c r e a s e s  and Decreases 
Congressional  Reduction .......................................... 3. 000 

Inc rease  i n  So la r  Pond Technology Development ....................... + 0 0 0  1. 

Inc rease  i n  Absorption. Rankine. and Desiccant Cooling ........................................... Technologies Development 2 0 0  

Decrease i n  So la r  Water Heat ing ....'............ ...................... 16. 280 

Decrease i n  Space Heat ing . ........................................... 13. 830 

Increase  i n  So la r  Ass is ted .Heat  Pump Research and o ..................................... Development Program . . +  460 

Decrease i n  C a p i t a l  Equipment ...................................... 750 

FY 1982 Budget Request ................................................... $11. 500 



Act ive  Heat ing and Cooling.. . . .$43,7,00,000.. . . .$43,700,000.. . . . . . . $11,500,000 

Immedfaf'e Active Heating and cool ing  system o b j e c t i v e s  a r e :  Continued, development 
and t e s t i n g  of  advanced and improved systems, c o n t r o l  methods, and devices;  
development of  h igh  e f f i c i e n c y  c o l l e c t o r s  f o r  Rankine coo l ing  technology; 
development of des i ccan t  and absorp t ion  i n t e g r a t e d  cool ing  systems prototypes;  
technology development of  h igh  performance s o l a r  a s s i s t e d  hea t  pump components; 
app l i ed  r e sea rch  and development of s o l a r  ponds f o r  low temperature thermal 
a p p l i c a t i o n s .  , 

Research and Development work i s  supported i n  f i v e  a r ea s :  S o l a r  Ass is ted  Heat 
Pumps, S o l a r  Ponds, Absorption, Ranklne, and Desciccant Coolln g. FY 1982 
funding f o r  these  elements  a r e  a s  follows: 

a. So la r  Ponds ...................................................$ l , O ~ ~ , O O O  

The o b j e c t i v e s  of  t h i s  program a r e  t o  h e l p  t h e  p r i v a t e  s ec to r :  (1) t o  
develop system confi 'gurat ions which can e f f e c t i v e l y  u t i l i z e  hea t  from 
s o l a r  ponds f o r  both space h e a t i n g  and low temperature i n d u s t r i a l  p rocess  

- heat ing;  (2) t o  develop t e c h n i c a l l y  f e a s i b l e  means o f  c o n t r o l l i n g  t h e  
energy removal from e x i s t i n g  pro to type  ponds; (3) t o  develop hea t  exchangers 
and hea t  conversion components .which ope ra t e  e f f i c i e n c y  a t  low temperatures; 

, ( 4 )  t o  i d e n t i f y  t h e  d i f f u s i o n ,  and thermal  and hydrodynamic f a c t o r s  r e l a t e d  
t o  wind, temperature changes and f reez ing .  The reques ted  funds w i l l  support 
t h e  following: 

o Technology Development ($1,000,000) 

System Analysis  and Development ($350,000) 

Development of  c o n t r o l  and h e a t  e x t r a c t i o n  techniques  and 
r e l a t e d  components ($400,000) 

Support ive app l i ed  RbD work i n  a r e a ' o f  d i f f u s i o n ,  thermal  
and hydrodynamic s t a b i l i t y  ($250,000) 

b . . ' S o l a r  Ass is ted  Heat Pump (SAHP)...............................$~,~~~,~~~ 

The o b j e c t i v e  o f  t h i s  program i s  t o  h e l p  t h e  p r i v a t e  s e c t o r  develop new 
high  performance SAHP components and t o  develop t o t a l  systems which i n t e g r a t e  
t h e  most promising t echno log ica l  advances. Research and development e f f o r t s  
- w i l l  focus on s to rage ,  c o l l e c t o r s ,  c o n t r o l s  and 'materials.  The funds 
reques ted  w i l l  provide f o r  t h e  following: 

o Technology Development ($1,800,000) 

Design Prototype SAHP Systems ($600,000) 
5 

Fabr i ca t e  Pro to type  SAHP systems' ($1,200,000) 



c. Rankine, Absorption and Desiccant  Coolin a,...................$ 8,200,000 

The o b j e c t i v e  of  t h i s  program element i s  t o  h e l p  t h e  p r i v a t e  s e c t o r  develop 
t h e ,  technology f o r  s o l a r  space condi t ion ing ,  e s s e n t i a l  t o  e f f i c i e n t  personal  
funct ion and indns t r i . e l  p roduc t iv i t y  i n  major a r e a s  of t he  country,  a s soc i a t ed  
wi th  s i g n i f i c a n t  f o s s i l  energy displacement. 

Ongoing DOE development e f f o r t s  f o r  t h e  Rankine and absorp t ion  c h i l l e r  
components have produced prototype systems which appear promising. P a r a l l e l  
succes s fu l  developments i n  r e l a t e d  technologi  es ( c o l l e c t o r s ,  s t o r age ,  c o n t r o l s  
and material ' s)  now support t h e  development of complete systems and thereby 

. provide b e n e f i t s  t o  s o l a r  h e a t i n g  technologies  as wel l .  Development e f f o r t s  
w i l l  be focused on c r i t i c a l  components t o  meet c o s t  e f f e c t i v e n e s s  and 
r e l i a b i l i t y  goa ls  a l r eady  e s t ab l i shed .  

Current  development e f f o r t s  on des i ccan t  c h i l l e r s  i n d i c a t e  t h e i r  p o t e n t i a l ;  
t he re fo re ,  development w i l l  cont inue  i n  t h e  a r e a s  of  ma te r i a l s  and c h i l l e r  
con f igu ra t ions  t o  i d e n t i f y .  t h e  most promising candidates .  

The reques ted  funds w i l l  support:  

o  Technology Development ($8,200,000) 

Rankine 

Research and Development. f o r  Advanced High 
Performance Co l l ec to r s  ($400,000) 

Advanced Systems Analysis  ($500,000) 
. . 

Advanced Prototype Systems Development ($2,450,000) 

Absorption 

Research and Development o f  Key Components ($600,000) 

Advanced Systems Analysis  ($600,000) 

Advanced Pro to type  Systems Development ($2,850,000) 

Desiccant 

Research and ~ e v e l o ~ & n t  of  Desiccant  Ma te r i a l s  and Components; 
Prototype Systems Development ($800,000) 

d. C a p i t a l  Equipment.................................;...........$500,000 

Funds requested w i l l  provide t h e  necessary ins t rumenta t ion  a n d ' t e s t  equipment 
t o  accomplish f i e l d  and labora tory  t e s t i n g  of  t h e  a c t i v e  h e a t i n g  and coo l ing  
technology. 



Department of Energy 
Active Heat ing & Cooling 

FY 1982 Congressional  Budget Request 
Key Ac t iv i t y  Summary 

I 

Estimated A c t i v i t i e s  Planned A c t i v i t i e s  
Key A c t i v i t y  During FY 1981 During FY 1982 

Develop Product ion Contract  wi th  i ndus t ry  f o r  System Fabr i ca t e  and i n s t a l l  proto- 
Absorption So la r  I n t e g r a t o r s  t o  produce absorp t ion  type product ion absorp t ion  
Cooling Systems systems. Develop product ion type  c h i l l e r  system f o r  r e s i d e n t i a l  

absorp t ion  c h i l l e r  and system and commercial bu i ld ing  app l i -  
components; des ign  and spec i fy  pro- ca t ions .  Complete development 
to type  systems, i n i t i a t e  f ab r i ca -  and eva lua t ion  of  advanced 
t i o n  of  system components. Develop absorber  c h i l l e r  technique. 
and eva lua t e  advanced absorp t ion  
c h i l l e r  techniques. 

Develop Production Contract  wi th  i n d u s t r y  f o r  System Fabr i ca t e  and i n s t a l l  proto-  
Rankine S o l a r  I n t e g r a t o r s  t o  produce Rankine type  production Rankine 
Cooling Systems Systems. Complete development o f  c h i l l e r  systems f o r  commercial 

, s e l ec t ed  Rankine c h i l l e r s ;  design bu i ld ing  app l i ca t i ons .  
and spec i fy  pro to type  systems; 
i n i t i a t e  f a b r i c a t i o n  of  system . 

components. 

Develop Desiccant Evaluate t h e  b a s i c  des i ccan t  c h i l l e r  Define and eva lua t e  workable, 
S o l a r  C h i l l e r s  concepts  u s ing  open cyc le  and c losed  system conf igura t ions .  Se l ec t  

' cyc le  con f igu ra t ions ;  develop t h e  most promising concepts  
r e l i a b l e "  des i ccan t  mater ia l s .  f o r  product ion cons idera t ions .  

So la r  Ass i s t ed  Estimated f o r  1981; Complete h igh  S e l e c t  system i n t e g r a t o r s  and 
Heat Pump performance SAHP development and i n i t i a t e  system design a c t i v i t y .  

begin t e s t i ng .  Determine o p t i d m  Complete t e s t i n g  of  h igh  perfor-  
s o l a r  c o l l e c t e d  s to rage  combina- mance SAHP designs. 
t i o n s  f o r  SAHP. Continue mu l t i p l e  
s l i d e  screw compressor development . 

So la r  Ponds No funding i n  FY 1981 I d e n t i f y  low temperature thermal  
a p p l i c a t i o n s  f o r  e x i s t i n g  U.S. 
thermal  ponds; develop r e l a t e d  
hea t  e x t r a c t i o n  techniques ;  
cont inue  suppor t ive  r e sea rch  
and develop work i n  t h e  a r e a s  
of  d i f f u s i o n ,  thermal'and hydro- 
dynamic s t a b i l i t y .  



I 
S o l a r  Energy 

Energy Supply Research C Development . O p e r a t i n g  Expenses 
Energy Supply Research h Development . C a p i t a l  Equipment & C o n s t r u c t i o n  

(Tabular  D o l l a r s  i n  Thousands. N a r r a t i v e  M a t e r i a l  i n  Whole D o l l s r o )  

FY 1980 FY 1981 FY 1982 FY 1982 
Appropr ia t ion  Appropr ia t ion  Base Request 

P a s s i v e  and Hybrid 

............. R e s i d e n t i a l  Hea t ing  $1 1. 700 
R e s i d e n t i a  1- Cooling ............. 4. 400 
Commercial Hea t ing  .............. 3. 800 
Commercial Cool ing .............. 2. 890 
P r o d u c t s  ........................ 2. 760 
S o l a r  Cities and Towns .......... 1. 900 
A g r i c u l t u r e  ..................... - 

TOTAL OPERATING EXPENSES $27. 450 

. Congress iona l  Adjustment ........ 1. 700 1. 700 
C a p i t a l  Equipment ............... 500 

TOTAL . BUDGET AUTHORITY $27. 950 

*Resciss ion o f  $1.500. 000 is  b e i n g  proposed by t h e  new a d m i n i s t r a t i o n  . 
A u t h o r i z a t i o n :  Sec . 5.17. P.L. 93-473--Solar Energy ~ d s e a r c h  and Development A c t  

Summary . o f  Changes 

FY 1981 Appropr ia t ion  Enacted and FY 1982 Bases  ................................ $33. 400 

P a s s i v e  and Hybrid Enerpy Systems 

Program i n c r e a s e  and d e c r e a s e s  . a 

Congress iona l  Reduction .................................................... .................................... Decrease i n  R e s i d e n t i a l  B u i l d i n g  Hea t ing  
Decrease i n  Commercial B u i l d i n g  H e a t i n g  .................................... 
I n c r e a s e  i n  R e s i d e n t i a  1 Cooling & Commercia 1 Coo l i n g  ....................... .......................................... Decrease M a t e r i a l s  and Components ......................................... Decrease i n  S o l a r  C i t i e s  and Towns ..................................................... Decrease i n  A g r i c u l t u r e  
Decrease i n  C a p i t a l  Equipment ................................................ 
FY 1982 Budget Request ..................................................... $10. 300 



Pass ive  and Hybrid So la r  Ene.r-gy.,.$3~3,400,000.......$33,40'0,000.......$10,300,000 

The o b j e c t i v e  of t h i s  program i s  t o  he lp  t h e  p r i v a t e  s e c t o r  i n t roduce  Passive and 
Hybrid S o l a r  Technologies i n  bu i ld ing  a p p l i c a t i o n s  by -support ing longer term RCD 
on r e s i d e n t i a l  bu i ld ing  cool ing ,  commercial bu i ld ing  cool ing ,  and ma te r i a l s  and 
componsn t s. # 

a.  R e s i d e n t i a l  Bui ld ing  Cooling .......................................$ 4,400,000 

The budget reques t  provides support  f o r  bas i c  r e sea rch  and development on 
evapora t ive ,  r a d i a t i v e ,  v e n t i l a t i o n  and dehumidif icat ion components and 
pro to type  systems f o r  r e s i d e n t i a l  bu i ld ings .  The reques ted  funds w i l l  . 
support  : 

o Basic  and Applied Research'($600,000) 

Analysis  of basi.c phys i ca l  phenomena of des i ccan t ,  evapora t ive  
ve r l t i l a t i ve  and r a d i a t i v e  cool ing  systems ($600,000) 

o  Exploratory Development ($1,300,000) 

Advanced concept a n a l y s i s  f o r  new and r e t r o f i t  cool ing  systems 
inc lud ing  roof ponds, 2-stage evaporat ive/rockbed systems and 
nightsky cool ing  systems ($500,000) 

Development of  performance a n a l y s i s  t o o l s  developed f o r  new res iden-  
" t i a l  systems i n t e g r a t e d  wi th  a c t i v e  and conservat ion technologies  ($800,000) 

o  Technology Development ($2,500,000) 

Ten instrumented bu i ld ings  t o  provide d e t a i l e d  component and system 
performance d a t a  ($900,000) 

System performance s imulat ion of  comparative a c t i v e  and pass ive  
r e s i d e n t i a l  cool ing  systems ($500,000) 

Tes t ing  of advanced pas s ive  and hybrCd cool ing  systems f o r  hot-dty 
and warm-humid c l ima te s  involv ing  des i ccan t ,  e a r t h  i n t e g r a t e d  and 
dehumidif icat ion concepts.  Tes t ing  w i l l  be conducted a t  t h r e e  
experimental  f a c i l i t i e s  ($1,100,000) 

b. Commercial Bui ld ing  Cooling. .......................................$ 4,600,000 

The 'budget reques t  provides support  f o r  b a s i c  r e sea rch  and development o f  
advanced solar-driven v e n t i l a t i o n ,  ground coo l i ng ,  thermal  a c t i v a t e d  
components and evapora t ive  systems f o r  commercial bui ldings.  

The requested funds w i l l  support:  



o Basic  and Applied Research ($1,100,000) 

Analysis  of  b a s i c  phys i ca l  phenomena o f  solar-driven v e n t i l a t i o n  - systems, pass ive  l i g h t i n g ,  thermal  chimneys, and evapora t ive  

cool ing  concept o ($600,000) 

Applied hea t  t r a n s f e r  a n a l y s i s  of multizone bu i ld ings  ($500,000) 

o Exploratory Development ($1,700,000) 

Advanced concept a n a l y s i s  and systems design f o r  combined hybrid 
hea t ing ,  cool ing ,  and pas s ive  l i g h t i n g  systems i n  la rge-sca le  
bu i ld ing  a p p l i c a t i o n s  ($600,000) 

~ e v e l o ~ m e n t  of a n a l y s i s  t o o l s  and computer models f o r  v e n t i l a t i o n ,  
r a d i a t i v e ,  roof  pond, thermal  chimney, and evapora t ive  systems ($1,100,000) 

o ~ e c h n o l o b  Development ($1,800,000) 

Experimental t e s t i n g  of  cool ing  and day l igh t ing  subsystems t o  de te r -  
mine thermal .performance and t o  v a l i d a t e  a n a l y s i s  t o o l s  and models ($950,000) 

Systems performance s imulat ion of  optimum a c t i v e l p a s s i v e  and 
conventional  mechanical systems ($850,000) 

c. Ma te r i a l s  and Components..................... ......................$ 1 , 1 0 0 , ~ ~ ~  

The o b j e c t i v e  of  t h i s  program element i s  t o  support  i ndus t ry  i n  t h e  develop- 
ment of h igh  performance advanced Pass ive  and Hybrid m a t e r i a l s  such a s  
s e l e c t i v e  su r f aces ,  g l az ing  f i l m s  and c o n t r o l  devices. 

The budget reques t  'is based on t h e  r e sea rch  and development of  innovat ive  
components necessary t o  i n c r e a s e  performance and reduce c o s t  of  pass ive  
and hybrid systems. The funds requested w i l l  provide f o r  t h e  following: 

o Technology Development ($1,100,000) 

Development of t e s t  procedures and methods f o r  ; e s i d e n t i a l  and 
commercial pass ive  h e a t i n g  and cool ing ,  ma te r i a l s ,  and components ($800,000) 

Laboratory t e s t i n g  of  movable i n s u l a t i o n / g l a z i n g  assembl ies ,  
1 des iccant  w a l l  systems and i n t e g r a t e d  c o l l e c t o r / s t o r a g e  assembl ies  ($300,000) 

d. C a p i t a l  Equipment............................... ...................$ 200,000 

Monitoring and performance da t a  a c q u i s i t i o n  and a n a l y s i s  packages ($200,000) 



Key A c t i v i t y  

R e s i d e n t i a l  Building . 
Cooling 

Department of  Energy 
Pass ive  and Hybrid So la r  Energy 

FY 1982 Congressional  Budget Request 
Key Ac t iv i t y  Summary 

Estimated A c t i v i t i e s  
During FY 1981 

Basic  phys i ca l  phenomena 
a n a l y s i s  

Tes t  c e l l  ope ra t i ons  
a n a l y s i s  and v a l i d a t i o n  

Technology Transfer  and 
Design Handbooks 

Engineering F i e l d  Tes t ing  

Planned A c t i v i t i e s  
During FY 1982 

Experimental test 
and a n a l y s i s  

Develop a n a l y s i s  
t o o l s  

Commercial Building 
Cooling 

Bas ic  and app l i ed  r e sea rch  
Prel iminary design 

Begin h o t / a r i d  experimental  
d a t a  co l lec t ion /moni tor ing  

I n i t i a t e  pass ive  coo l ing  
p r o j e c t  wi th  i ndus t ry  

Assist indus t ry  i n  
developing proto- 
types  

Hot/ar id experiment 
d a t a  a n a l y s i s  

I n i t i a t e  a n a l y s i s  
t o o l s  

Engineering Development 

Technology Transfer  

i 

M a t e r i a l s .  and Laboratory t e s t  of Ma te r i a l s  Research & 
components m a t e r i a l s  t e s t  procedures 

complete 
' 

M a t e r i a l s  and components, 
Phase 11, f i n a l  design 

Component Development . f o r  
s to rage  and c o l l e c t o r s  :&. 

. . 
I n i t i a t e  s tandards  Standard t e s t  pro- 
t e s t  procedures cedures 



S o l a r  Energy 
Energy Supply Research & Development - Operat ing Expenses 

Energy Supply Research & Development - C a p i t a l  Equipment & Construct ion 
(Tabular Do l l a r s  i n  Thousands, Na r ra t i ve  M a t e r i a l  i n  Whole Dollars . )  

FY 1980 
Appropriat ion 

Photovol ta ic  Energy Systems 
Advanced Research and ................. Development $ 41,700 ...... Technology Development.. 59,000 

. . 
Systems Engineering and 

Standards................... 14,500 ...... T e s t s  and Applicat ions. .  24,500 
Market Development ............ 3,045 .. TOTAL OPERATING EXPENSES.. $142,745 

Congressional  Adjustment.. .... 
Cap i t a1  Equipment............. 7,300 ... TOTAL BUDGET AUTHORI?... '$150,045 

FY 8 1  
Appropriat ion 

FY 1982 FY 1982 
Base Request 

*Rescission o f  $?1,000,000 ,is being proposed by t h e  new admin i s t r a t i on .  

Authorizat ion:  Sec. 6; P.L. 93-473--Solar Energy Research and Development Act 
Sec. 8; P.L. 93-473--Solar Pho tovo l t a i c s  Energy Research and 

Development Act 

SUMMARY OF CHANGES 

......................... FY 1981 ~ ~ ~ r o ~ r i a t i o n  Enacted and FY 1982 Base.. $160,200 

PHOTOVOLTAIC ENERGY SYSTEMEM 

Program i n c r e a s e  and decreases.  

o Congressional  reduction.......................................... -6,000 

o El imina tes  a l l  mu l t i p l e  p a r a l l e l  pa ths  f o r  each t a s k  i n  Low Cost 
So la r  Array p r o j e c t ,  t h e  concent ra t ion ,  component development 
a c t i v i t i e s ,  and Balance o f  System activities................... -44,950 

o El imina tes  t h e  advanced r e s i d e n t i a l  p ro to types  i n  NE, SW, and 
SE.Res ident ia1  Experimental Stations........................... -14,300 

o El imina tes  t h e  I n i t i a l  System Evaluat ion Experiment Program.. ..... -14,700 

o Eliminat ion of  Market Development a c t i v i t y  ....................... -17,700 

FY 1982 Budget Request.................................................. $ 62,900 



Photovol ta ics .  .........$ 160,200,000..........$160,200,000....... ...$ 62,900,000 

The o b j e c t i v e  o f  t h e  Pho tovo l t a i c  Program i s  t o  maintain h igh  p r o b a b i l i t y  of  
major pho tovo l t a i c s  r e s e a r c h  breakthrough,  which w i l l  r e s u l t  i n  a r r a y  p r i c e s  
o f  $.15 - .40 per  peak wa t t  (1980$), wi th  systems c o s t  o f  $1.10 - 1.80 per  peak 
wa t t  by under tak ing  advanced R&D. Th i s  w i l l  permit  pene t r a t i on  of  c e n t r a l i z e d  
u t i l i t y  markets. The program con t inues  t o  leverage  i n d u s t r y ,  which t h u s  f a r  
h a s  spent  about $50,000,000 on R&D, cons t ruc t ed  about  $50,000,000 of  manufacturing 
c a p a c i t y ,  and h a s  shown w i l l i n g n e s s  t o  c o s t  sha re  a t  t h e  40% l e v e l  i n  r e s i d e n t i a l  
experiments.  

E f f o r t  w i l l  be conducted i n  on ly  two a r ea s :  Advanced Research and Development 
and Technology Development. The FY 1982 funding'  f o r  t he se  elements  a r e  a s  . 

fol lows:  

a .  Advanced RCD........,............................. .............$ 44,000,000 

The Advanced ~ e ' s e a r c h  and Development e f f o r t  w i l l  f&d: 

o P o l y c r y s t a l l i n e  s i l i c o n  dev i ce s  ($5,000,000) 

q Amorphous S i l i c o n  m a t e r i a l  and d e v i c e s  ($5,000,000) 

o Other t h in - f i lm  dev i ce s  ($4,000,000) 

o Basic  pho tovo l t a i c  r e s e a r c h  measurements, i n s o l a t i o n  s t u d i e s  ($2,000,000) 

o SERI Pho tovo l t a i c  research--In-house ($2,000,000) 

o Advanced i nnova t ive  concen t r a to r  dev i ce s  and subsystems ($4,000,000) 

i 
o Advanced systems r e sea rch  ($6,000,000) 

o Improved s i n g l e  c r y s t a l l i n e ~ s i l i c o n  device  development' ($5,000,000) 

o Advanced systems components development ($3,000,000) 

o Support ing r e sea rch  and development ($4,000,000) 

o S i l i c o n  m a t e r i a l  development ($4,000,000) 

b. Technology Development........ .................................$ 11,900,000 

Funding w i l l  support  t h e  completion of c r i t i c a l  p r o j e c t s  i n  t h e  Low-Cost 
So l a r  Array Program managed by t h e  J e t  Propulsion Laboratory and i n  t h e  
Balance-of-Systems work a t  t h e  Sandia Labo ra to r i e s  and MIT Lincoln Lab- 
o r a to ry .  



The fol lowing a r e a s  o£  t h e  Low-Cost So la r  Array P r o j e c t  w i l l  be funded: 

o Production processes  and equipment ($6,000,000) 

o ~ n c a ~ s u l a t i  an and advanced c e l l  Lechnology development ($1,000,000) 

o Operat ions,  Engineering and management ($2,000,000) 

o Systems experiments ($2,900,000) 

c. C a p i t a l  E q u i ~ p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $  7,000,000 

Funding requested w i l l  provide f o r  t h e  necessary ins t rumenta t ion  and a s soc i a t ed  
t e s t  equipment .required f o r  l abo ra to ry  and f i e l d  . t e s t i n g  of  Photovol ta ic  
equipment. 



- 

Department of  Energy 
Photovol ta ic  Energy System 

FY 1982 Congressional  Budget Request 
Key A c t i v i t y  Summary 

Est imated A c t i v i t i e s  Planned A c t i v i t i e s  
Key A c t i v i t y  During FY 1981 During FY 1982 

Advanced Research h I n i t i a t e  t en  high-r isk Continue development of 
Development r e sea rch  g r a n t s  advanced t h i n  f i lms  

Technology Development Acce lera te  development of  chie eve techno logy 
technology readinessLpower r ead ines s '  f o r  a t  l e a s t  
cond i t i on ing  and module one f l a t - p l a t e  and one 
hardware concent ra tor  module 



S o l a r  Energy 
Energy suppiy Research & Developmen-t - Operat'in g Expenses 

Energy Supply Research & Developnknt - C a p i t a l  Equipment & Construct ion 
(Tabular Do l l a r s  i n  Thousands, Na r ra t i ve  M a t e r i a l  i n  Whole Dol la rs )  

FY 1980 FY 1981 FY 1982 FY 1982 
Appropriat ion Appropriat ion Base Request 

So la r  Thermal Energy Systems 
Research' and Advanced 

Development $ 21,305 $ 13,600 $ 43,600 $ 21,100 
Techno logy Development 52,800 59,550 59,550 13,050 
Systems Development 15,400 29,900 29,900 6,000 
Planning and Analys is  13,600 2,600 2,600 2,500 

To,tal Operat ing Expenses $103,105 $105,650 '$105,650 $ 42,650 

Capita  1 Equipment 3,000 4,250 4,250 1,350 . . 

Construct  ion 
To ta l  Budget Authori ty 

* Inc ludes  $8,000 de fe r r ed  from FY 80 f o r  Barstow p ro j ec t .  
** Rescission of  $18,050,000 i s  being proposed by t h e  new adminis t ra t ion .  

Authorizat ion:  Sec. 6; P.L. 93-473 Solar  Energy Research and Development Act 

Summary of  Changes 

FY 1981 ~ ~ ~ r o ~ r i a t i o n  Enacted and FY 1982 .Base 
4 

$141,750 . 

.Solar  ~ h e r m a l  Energy Systems 

Program inc reases  and decreases.  

I nc rease  
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 
Decrease 

i n  Research and Advanced Development...................... + 7,500 
i n  Cen t r a l  Receiver Technology Development................ - 11,000 .............. i n  pa rabo l i c  Trough Technology Development.. - 20,300 
i n  Pa rabo l i c  Dish Technology Development.................. - 9,500 . i n  Other Technology Development.......................... - 5,700 
i n  System Development................................. - 23,900 
i n  Planning and Analysis.................................. - 100 

. i n  C a p i t a l  Equipment...................................... - 2,900-  
i n  Construction.......................................... - 31,850 

FY 1982 Budget R e q u e s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '  $ 44,000 



S o l a r  Thermal ............$ 141,750,000. .....$ 141,750,000.... ...$ 44,000,000 

The primary focus of programs i n  So la r  Thermal Energy Systems is t o  
perform re sea rch  and development s u f f i c i e n t  t o  e s t a b l i s h  t e c h n i c a l  f e a s i b i l i t y  
of  concepts  fo r  conver t ing  sun l igh t  t o  medium and h igh  temperature hea t .  
Concepts under development d i f f e r  s i g n i f i c a n t l y  i n  t h e i r  temperature c a p a b i l i t y ,  
modulari ty and a d a p t a b i l i t y  t o  s i t i n g  c o n s t r a i n t s ,  and a r e  t h u s  complementary. 
They inc lude  h e l i o s t a t / c e n t r a l  r ece ive r  systems, t r a c k i n g  pa rabo l i c  t rough and 
pa rabo l i c  d i s h  concen t r a t i ng  hea t  c o l l e c t o r  systems, a s  we l l  a s  concen t r a t i ng  
s t a t i o n a r y  hemispherical  c o l l e c t o r s  and medium t o  l a rge  s c a l e  s o l a r  ponds. 

The t e c h n i c a l  pa ths  being pursued involve  a  development cyc l e  of  t en  t o  f i f t e e n  
y e a r s  from concept d e f i n i t i o n  t o  product maturi ty.  A s  a  r e s u l t  of p r i v a t e  and 
Fede ra l ly  funded e f f o r t s  t o  d a t e ,  c e n t r a l  r ece ive r  and pa rabo l i c  t rough tech- 
no log ie s  a r e  more than halfway through t h i s  cycle.  Tes t  f a c i l i t y  and ope ra t ing  
systems exper ience  over  t h e  pas t  year  has  demonstrated t e c h n i c a l  f e a s i b i l i t y  of  
key subsystems and l e v e l s  of component r e l i a b i l i t y  and d u r a b i l i t y  cons i s t en t  
w i th  key near-term market requirements. Deta i led  c o l l e c t o r  production c o s t  
s t u d i e s  combined wi th  c o s t  experience from i n i t i a l  f i e l d  i n s t a l l a t i o n s  s t rongly  
sugges t  t h a t  one cond i t i on  f o r  broad use r  acceptance i s  demonstrat ion of f u l l  s c a l e  
system read ines s  r a t h e r  than  p ro j ec t ed  system c o s t s .  Limited mass product ion of 
c o l l e c t o r s  being t e s t e d  i n  t h e  per iod  1981-1983 w i l l  be s u f f i c i e n t  t o  reduce system 
c o s t s  t o  l e v e l s  t h a t  w i l l  be accep tab l e  i n  s p e c i f i c  e a r l y  markets. Commercial demon- 
s t r a t i o n  and mass product ion w i l l  be undertaken by t h e  p r i v a t e  s e c t o r  i n  response t o  
market fo rces .  
Major mi les tones  i n  FY 1982 inc lude  i n i t i a l  opera t ion  of  So la r  One ( c e n t r a l  
r e c e i v e r )  and Shenandoah So la r  T o t a l  Energy P ro j ec t  (pa rabo l i c  d ish) .  Tes t s  w i l l  
be conducted of a  pa rabo l i c  d i s h  e l e c t r i c  power module prototype. FY 1982 
a c t i v i t i e s  w i l l  a l s o  inc lude  i n i t i a l  opgrat ion of  c o m p l e t ~ d  experimental.50,OOO 
it2 ho t  water and steam systems a t  s e l ec t ed  i n d u s t r i a l  p l an t  s i t e s .  Fur ther  
d e f i n i t i o n  of r e sea rch  and development requirements  f o r  s o l a r  thermal  f u e l s  
product ion i s  expected. The FY 1982 reques t  of  $44,000,000 r e f l e c t s  a  reduct ion  
of  $97,750,000 from the  FY 1981 app rop r i a t i on  of  $141,750,000 and r e f l e c t s  
completion o f  t h e  design of  s e v e r a l  f e a s i b i l i t y  experiments and completion o f  
c e n t r a l  r ece ive r  p i l o t  p l an t  cons t ruc t ion  a s  w e l l  a s  s t r eaml in ing  of  support ing 
technology development a c t i v i t y  t h a t  w i l l  be undertaken by the  p r i v a t e  s ec to r .  

a. Research and Advanced Development.. ....................'...$ 21,100,000 

o Ma te r i a l s  
Explore f e a s i b i l i t y  of  apply ing  state-of- the a r t  
m a t e r i a l s  t o  s o l a r  hea t  absorp t ion  and t r a n s p o r t  
requirements; i d e n t i f y  f a b r i c a t i o n  techniques and 
a s s e s s  d u r a b i l i t y  and r e l i a b i l i t y  i n  high temperature 
s o l a r  app l i ca t i ons .  Explore f e a s i b i l i t y  of e x i s t i n g  
and new polymeric m a t e r i a l s  f o r  use i n  advanced, low 
c o s t  concent ra tors ;  a s s e s s  d u r a b i l i t y  of polymers t o  
environmental s t r e s s e s .  ($4,000,000) 



- 
/ - 

1 

o Applied Research 
Continue exp lo ra to ry  development and bench o r  p i l o t  
s c a l e  t e s t i n g  of  advanced hea t  r e c e i v e r s  and o t h e r  
h igh  temperature components and subsystems i n  concer t  
wi th  programs t o  fueLer innovat ion through u n i v e r s i t y  
f a c u l t y  and user  a s s o c i a t i o n  programs; i d e n t i f y  long 
term resea rch  n e e d s / p r i o r i t i e s .  ($6,200,000) 

o F u e l s  
Continue development of  base l ine  f u e l s  production process,  
a s  w e l l  a s  f e a s i b i l i t y  s t u d i e s  and bench s c a l e  t e s t i n g  of  
a l t e r n a t e  s o l a r  f u e l  processes.  ($4,900,000) 

o Linear  Parabol ic  Systems ' 

Conduct des igns  and exp lo ra to ry  development of  advanced, low c o s t  
pa rabo l i c  t rough components and subsystems ($1,800,000) 

I o Storage 
cont inue  thermal  s to rage  advanced development f o r  c u r r e n t  

. . and f u t u r e  systems. ($2,500,000) 9 .  

o So la r  Ponds 
Continue r e sea rch  and advanced development aimed a t  use  of 
l a r g e  n a t u r a l l y  occu r r ing  pond s i t e s  f o r  genera t ion  of  
process  hea t  o r  e l e c t r i c i t y .  Program i s  d i r e c t e d  toward 
r e sea rch  and design s t u d i e s  i n  support o f  f i rs t -of-a-kind 
experiments. ($2,700,000) 

b. Technology Development.... ...............................$l 3,050,000 

o C e n t r a l  r ece ive r  ($8,550,000) 
Continue opera t ion  of  t h e  c e n t r a l  r ece ive r  t e s t  f a c i l i t y  
a s  needed t o  e s t a b l i s h  t e c h n i c a l  f e a s i b i l i t y  and char- 
a c t e r i z e  performance and r e l i a b i l i t y  o f  advanced rece iver ,  
and h e l i o s t a t  designs. ($3,500,000) 

Conduct des igns  of  modi f ica t ions  f o r  So la r  I t o  f a c i l i t a t e  
d a t a  ga the r ing  & reduct ion.  ($400,000) 

Complete conceptual  de'signs f o r  advanced c e n t r a l  r e c e i v e r  
systems f o r  i n d u s t r i a l  hea t  a p p l i c a t i o n s ;  i d e n t i f y  l o n g  
term re sea rch  needs. ($1,000,000) 

Complete t e s t i n g  o f  advanced h e l i o s t a t s ;  support exp lo ra to ry  
development of  improved h e l i o s t a t  subassemblies. ($3,650,000) 

o Pa rabo l i c  Dish Concentrators  
Conduct and o r  complete t e s t i n g  and d a t a  c o l l e c t i o n  a t  
e x i s t i n g  pa rabo l i c  d i s h  engineer ing  experiments, and 'cont inue  
opera t ion  of  t h e  pa rabo l i c  d i s h  t e s t  s i t e .  Complete development, 
t e s t i n g  and document des ign  information obta ined  i n  Brayton and 
S t i r l i n g  engine subassembly t e s t i n g  funded i n  p r i o r  years .  
($3,100,000) 



o Linear  Pa rabo l i c  Systems ($700,'000) 
Use f a c i l i t i e s  a t  SERI and use r  s i t e s  t o  complete pro to type  
eva lua t ion  phase. Complete and document Modular I n d u s t r i a l  So la r  
R e t r o f i t  (MISR) program suppor t ing  design of  mass-producible modular 
pa rabo l i c  t rough systems. 

o Bowl Concentrator  Systems ($700,000) 
Complete documentation of  f i r s t  o f  a  k ind  subsca le  con- 
c e n t r a t o r ;  complete eva lua t ion  of t e c h n i c a l  f e a s i b i l i t y  
of 1 MWe s o l a r  f o s s i l  hybrid system experiment and 
r e l a t e d  modular sca le -up  i s sues .  ($700,000) 

Systems Development......................... ..............$ 6,000,000 

o ' Operate S o l a r  I (10 MWe Cen t r a l  Receiver P i l o t  P l a n t )  
t o  obta in  d a t a  t o  v e r i f y  t e c h n i c a l  f e a s i b i l i t y  of  c e n t r a l  
r ece ive r  i n  smal l  g r i d  connected a p p l i c a t i o n s .  ($4,000,000) 

o Operate Shenandoah System t o  ob t a in  da t a  and v e r i f y  performance 
c h a r a c t e r i s t i c s  of  f i r s t  o f  a  kind pa rabo l i c  d i s h  t o t a l  energy' concept.  
($1,500,000) 

o Repowering S tud ie s  
Complete design s tudy extensions;  summarize, document, and 
disseminate r e s u l t s  of s t u d i e s  conducted over  previous five 
years .  ($400,000) 

o A g r i c u l t u r a l  Systems 
Summarize and document r e s u l t s  from 250 a g r i c u l t u r a l  hea t  
experiments and r e l a t e d  research.  ($100,000) 

Planning and Analysis....... .............................$ 2,500,000 

Continue support  f o r  long range planning and eva lua t ion  of  ongoing 
technology work. Conduct ana.lyses t o  i d e n t i f y  r e sea rch  and 
development requirements .  

The funding reques ted  w i l l  provide t h e  necessary ins t rumenta t ion  
and t e s t  equipment t o  conduct labora tory  and f i e l d  t e s t i n g  of 
s o l a r  thermal  systems, subsystems, and components. 



Department of  Energy 
So la r  Thermal Energy Systems 

FY 1982 Congressional  Budget Request 
Key Ac t iv i t y  'Summary 

Es,timated A c t i v i t i e s  Planned A c t i v i t i e s  
Key Ac t iv i t y  During FY 1981 During FY 1982 

Mate r i a l s  
Deve lo  pmen t 

Continue a c t i v i t i e s  aimed a t  
i d e n t i f y i n g  l i m i t s  t o  mir ror  
d u r a b i l i t y .  Complete 
eva lua t ion  of  c e l l u l a r  g l a s s  
mechanical p rope r t i e s .  
Continue e f f o r t s  t o  t e s t  
durable  p r o t e c t i v e  coa t ings  
f o r  mirrors .  

Evalua te  supera l loy  and 
ceramic m a t e r i a l s  
p r o p e r t i e s  and fabr ica-  
t i o n  techniques r e l a t e d  
t o  high-temperature . 
app l i ca t i ons .  Assess 
d u r a b i l i t y  of  e x i s t i n g  
and new polymers. 

Complete t e s t i n g  of  25000F Continue e f f o r t s  t o  
r e c e i v e r  and complete design develop innovat ive ,  more 
l'ow c o s t  d i s h  concen t r a to r  cos t - e f f ec t ive  components 
u s i n g  polymer r e f l e c t o r .  and subsystems. 

Fuels  I s s u e  . s o l i c i t a t i o n  t o  ob t a in  
indus t . r ia1  company t o  support  
management of s o l a r  thermal  
sun-fuels  program. Continue 
r e sea rch  t o  i d e n t i f y  f e a s i b l e  
processes.  

Applied 
Research 

I n i t i a t e  u n i v e r s i t y  r e sea rch  
c e n t e r  of  excel lence.  
Continue t o  seek' involvement 
of i ndus t ry  and u n i v e r s i t i e s  
through e f f o r t s  of So la r  
Thermal Tes t  F a c i l i t i e s  Users 
Assoc ia t ion  (STTF UA). 
Continue Summer Facul ty  
program under American 
Socie ty  f o r  Engineering 
Education (ASEE) auspices .  

I n i t i a t e  prel iminary 
conceptua l  des igns  o f  
f  irst-of-a-kind f u e l s  and 
chemicals  production 
systems. Conduct process  
experiments  t o  permit  
design of r ece ive r s .  

Design, bu i ld  and t e s t  
advanced r ece ive r  concepts  
and o t h e r  high-temperature 
components. I s sue  s o l i c i -  
t a t i o n  f o r  i ndus t ry  and 
u n i v e r s i t y  innovat ive  con- 
c e p t s  f o r  t e s t i n g  a t  major 
s o l a r  thermal  f a c i l i t i e s .  
Continue ASEE summer 
f a c u l t  l y  program. 



; Department of Energy 
So la r  Thermal Energy Systems 

FY 1982 Congressional  Budget Request 
Key Ac t iv i t y  Summary 

Key A c t i v i t y  

C e n t r a l  Receiver 
Deve lopmen t 

Estimated A c t i v i t i e s  
During FY 1981 

Complete t e s t i n g  of :  4 
d i f f e r e n t  mass-producible 
h e l i o s t a t  p ro to types ;  ,IEA 
c e n t r a l  r e c e i v e r  mir ror  
modules; moten s a l t  r ece ive r  
pane l ;  and Barstow produc- 
t i o n  h e l i o s t a t s  a t  C e n t r a l  
Receiver Tes t  F a c i l i t y  - 
(CRTF) . 

Planned A c t i v i t i e s  
During FY 1982 

Continue development 
t e s t i n g  of  h e l i o s t a t s  
and advanced r e c e i v e r s  a t  
CRTF. Conduct design 
s t u d i e s  r e l a t e d  t o .  use of 
S o l a r ,  1 a s  a repowering 
t e s t  f a c i l i t y .  

L inear  Systems I n i t i a t e  t e s t i n g  of  mass- Complete t e s t i n g  of proto- 
Development producible  pa rabo l i c  through t y p e ' p a r a b o l i c  t roughs,  

concepts . .  Continue t e s t i n g  con t inue  t e s t i n g  of proto- 
of  Coolidge pa rabo l i c  t rough type t rough components. 
i r r i g a t i o n  system. Complete and document MISR 

program. 

Hemi s p h e r i c a l  Bowl Continue t e s t i n g  of  65-foot Complete documentation of . \  

bowl concen t r a to r  a t  Crosby- t e c h n i c a l  f e a s i b i l i t y  of  1 
ton ,  begin design and c o s t i n g  MWe bowl system and r e l a t e d  
s tudy o f  200-foot bowl. sca l e -up  i s sues .  

Pa rabo l i c  Dish Complete f a b r i c a t i o n  of a Complete t e s t i n g  of  e x i s t i n g  
low-cost d i s h  concent ra tor .  d i s h  experiments and engine 
Complete t e s t i n g  of  steam- systems i n  PDTS. 
Kanki.de and air-Brayton hea t  
r e c e i v e r s  and i n i t i a t e  
f e a s i b i l i t y  t e s t i n g  of dish-  
S t i r l i n g  engine subsystem 
a t  t h e  Pa rabo l i c  Dish Test  
S i t e  (PDTS). 

So la r  S a l t  Pond Complete conceptua l  design Continue r e sea rch  and 
Development of so l a r ' pond  f o r  Sa l ton  sea  development aimed a t  use  of 

and r e g i o n a l  a p p l i c a b i l i t y  l a r g e  n a t u r a l l y  occurr ing  
study. pond: s i t e s .  



Department of Energy 
\ 

Solar  Thermal Energy Systems 
FY 1982 Congressional  Budget Request 

Key Ac t iv i t y  Summary 

Estimated A c t i v i t i e s '  Planned A c t i v i t i e s  
Key A c t i v i t y  , During FY 1981 

I n d u s t r i a l  Continue design and planning Document r e s u l t s  of low- 
Appl ica t ions  of  low-temperature steam temperature hot  water and 

p ro j ec t s .  Complete design mid-temperature steam 
reviews f o r  i n t e rmed ia t e  p ro j ec t s .  
temperature 50,000 sq. f t .  
i n d u s t r i a l  hea t  p ro j ec t s .  

'Study systems app rop r i a t e  
f o r  a p p l i c a t i o n  t o  e x i s t i n g  
u t i l i . t i e s  and i n d u s t r i a l  
f a c i l i t i e s .  

' I '  

Col l ec to r  f i e l d  i n s t a l l e d  
a t  t h e  Shenandoah So la r  
T o t a l  Energy P ro j ec t ,  
Turbine acceptance t e s t i n g ,  
c o n t r o l  and ins t rumenta t ion  
system completed. 

Complete and document 
design s t u d i e s  of  
repowering and provide 
r e s u l t s  t o  indus t ry .  

Complete cons t ruc t ion  
and begin opera t ion  of  
Shenandoah T o t a l  Energy 
P ro j ec t .  

E l e c t r i c a l  Continue cons t ruc t ion  of Complete cons t ruc t ion  and 
Applfcat ion So la r  I (1OMW C e n t r a l  P i l o t  i n i t i a t e  opera t ion  .of 

P l a n t )  a t  Barstow, Ca l i fo r -  ' So la r  I and use  a s  c e n t r a l  
n i a ;  tower cons t ruc t ion  r e c e i v e r  t e s t  f a c i l i t y  
completed, and h e l i o s t a t  f o r  repowering a p p l i c a t i o n s .  
f i e l d  and r ece ive r  sub- 
systems i n s t a l l e d .  

Agr icu l tura  1 I n i t i a t e  opera t ion  of  on- Document r e s u l t s  o f  250 
farm s o l a r  g ra in  dry ing  a g r i c u l t u r a l  and i n d u s t r i a l  
p ro j ec t s .  p rocess  hea t  experiments  

I u t i l i z i n g  on-farm s o l a r  
energy systems. 

Se l ec t  s i t e  and complete 
pre l iminary  .. design....for .Small 
Community Experiment. 
I n i t i a l  opera t ion  of I n t e r -  
na t iona  1 Energy Agency pro- 
j e c t  i n  Almeria, Spain. 



Department o f  Energy 
S o l a r  Thermal Energy Systems 

FY 1982 C o n g r e s s i o n a l  Budget Request  
Key A c t i v i t y  Summary 

E s t i m a t e d  A c t i v i t i e s  Planned A c t i v i t i e s  
Key A c t i v i t y  During FY 1981 During FY 1982 

P l a n n i n g  and Conduct compara t ive  s t u d i e s  Cont inue  research-needs  
A n a l y s i s  and a n a l y s e s  d e f i n i n g  a n a l y s e s  and i n s u r e  program 

r e s e a r c h  needs.  i n t e g r a t i o n .  
1 

Conduct i n f o r m a t i o n  dissemi-  Cont inue d i s s e m i n a t i o n  o f  
n a t i o n  a c t i v i t i e s  t o  p rov ide  t e c h n i c a l  in fo rmat ion .  
t e c h n i c a l  i n f o r m a t i o n  t o  
p o t e n t i a l  u s e r s .  

P r o v i d e  a S o l a r  Thermal Energy 
Systems mult i -year  program 
p l a n  f o r  d e l i v e r y  t o  *Congress. 



So la r  Energy 
Energy Supply Research & - Development - Operat i n  g Expenses 

Energy Supply Research h Development - Capi-tal Equipment & Construct ion 
(Tabular Dollar  i n  Thousands, Narra t ive  M a t e r i a l  i n  Whole Dollars . )  

FY 1980 FY 1981 FY 1982. ' FY 1982 
Appropriat ion Appropriat ion Base Request 

Biomass Energy Systems ......... Market Development.. $ 7,000 
Systems ~ e v e l o ~ m e n t . .  ........ 17,500 17,700 17,700 8,300 
Research and Exploratory 

Development................ 8,000 8,500 8,500 11,200 
TOTAL OPERATING EXPENSE: 32,500 41,750 41,750 19,500 

Congressional  Adjustment.. ... 4,000 4,000 
C a p i t a l  Equipment.......... 500 750 750 1,000 

TOTAL BIOMASS $33,000 $46,500* $46,500 $20,500 

*Rescission o f  $15,30OSQ00 i s  being proposed by t h e  new adminis t ra t ion .  

Authorizat ion:  Sec. 6 ,  P.L. 93-473--Solar Energy Research and Development Act 

I 
Summary o f  Changes 

FY 1981 Appropriat ion enacted and FY 1982 base........................... $46,500 

Biomass Energy System 

Program inc reases  and decreases.  

Congressional  Reduction..............................;................ -4,000 
Decrease i n  biomass product ion R&D.........'......................'...... -6,400 
Decrease i n  r e sea rch  and explora tory  development to .expand 

biomas's resource  base t o  non - t r ad i t i ona l  crops......................... +2,700 
Inc rease  i n  c a p i t a l  e q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 250 
Decrease i n  biomass conversion technology RLiD............................ -3,000 
Decrea,se i n  a g r i c u l t u r a l  biomass energy..........................G........ -5,900 ................................. Decrease i n  wood energy program.......... -9,650 

FY 1982 Budget R e q u e s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $20,500 



The goal  of t h e  Biomass Energy Program i s  t o  reduce U.S. dependence on o i l  and 
natura.1 gas by he lp ing  t h e  p r i v a t e  s e c t o r  develop cost-competi t ive biomass 
product ion systems and conversion technologies  t o  in.cr.ease .the. use  of- biomass 
energy .in .alt en.d-use s e c t o r s  of  t h e  economy. In  FY 1982 emphasis i s  being 
placed on developing a broad-based, long-range r e sea rch  program on high r i s k ,  
but  po ten t i . a l ly  high payoff t h a t  won't be undertaken by t h e  p r i v a t e  s ec to r .  
Recent s t u d i e s ,  such a s  t h e  one by t h e  Off ice  'of Technology Assessment, have 
es t imated  the  p o t e n t i a l  incrementa l  use  of  biomass stemming from these  longer- 
term RLD e f f o r t s  t o  be a s  much a s  10 Quadslyear by t h e  year  2000. 

Biomass Systems development can be convenient ly d iv ided  i n t o  production R&D, 
which focuses on low-cost, e f f i c i e n t  feedstock product ion and ha rves t i ng ,  
and conversion R&D, which focuses on developing.cost-effective means t o  convert  

- t h e  feedstock t o  energy o r  a  more d e s i r a b l e  f u e l  form. 

The ob jec t ive  of h.i.omass product ion R&D i s  t o  reduce p r i c e  impacts c r ea t ed  by 
an inc reas ing  demand f o r  energy from biomass on a g r i c u l t u r a l  and f o r e s t  pro- 
duc ts .  Biomass production a c t i v i t i e s  i n  FY 1982 a r e  aimed a t  reducing t h e  c o s t s  
and inc reas ing  t h e  y i e l d s  o f  biomass energy c rops  and inc lude  cont inua t ion  of 
wood spec i e s  s e l e c t i o n  and stand es tab l i shment ,  and development of production 
f o r  a r i d  and wetlands systems. , 

Major FY 1982 biomass conversion technology R&D a c t i v i t i e s  inc lude  conducting 
f i n a l  t e s t s  on se l ec t ed  g a s i f i c a t i o n  process  development u n i t s  and developing 
new thermochemical' g a s i f i c a t i o n  and l i que fac t ion  concepts.  

Research and Exploratory Development a c t i v i t i e s  a r e  long-term, high-r isk r e sea rch  
a c t i v i t i e s  which, i n  FY 1982, inc lude  developing micro- and macro- a l g a l  cul- 
t i v a t i o n  systems, photochemical conversion systems, and new biochemical con- 
vers ion  concepts.  In a d d i t i o n ,  Research and Exploratory Development a c t i v i t i e s  
provide the  under ly ing  exp lo ra to ry  r e sea rch  f o r  new biomass energy concepts.  

The FY 1982 funding f o r  Systems Development and Research and explora tory  Develop-. 
ment a r e  a s  fo3.lows: 

a. Systems Development .............. ;.........................$8,300,000 
o Production ($3,500,000) 

Increase  y i e l d s  and decrease  t h e  c o s t s  of woody biomass by 
developing e f f i c i e n t  sho r t  r o t a t i o n  energy farms. FY 1982 
a c t i v i t i e s  inc lude  t h e  cont inua t ion  of  sc reening  promising 
p l an t  spec i e s ,  t h e  i d e n t i f i c a t i o n  of  optimum management 
techniques and product ion measurements f o r  sho r t  r o t a t i o n  
coppice t r e e  c u l t u r e  i n  d i f f e r e n t  reg ions  of  t h e  U.S. ($2,500,000) 

Develop biomass production systems t h a t  w i l l  reduce t h e  need 
t o  u se  t r a d i t i o n a l  farmland t o  produce biomass energy feedstocks.  
FY 1982 a c t i v i t i e s  inc lude  i d e n t i f y i n g  p l an t  spec i e s  and biomass 
production systems s u i t a b l e  f o r  growth on marginal  lands  inc luding  
a r i d  lands ($1,000,000) 



o Conversion ($4,800,000) 
Continue thermochemical conversion r e sea rch  and deve'lopment fo r  
producing medium Btu gas  from biomass feeds tocks  ($3,000,000) 

Continuc rcscorch  i n  ca ta lyzed  d i r e c t  c u ~ i v e ~ s l o n  of biomass t o  
l i q u i d  f u e l s  ($600,000) 

Continue r e sea rch  i n  f a s t  py ro lys i s  techniques f o r  conver t ing  biomass 
t o  l i q u i d  f u e l s  ($600,000) 

Develop novel  approaches t o  conver t ing  biomass energy t o  s h a f t  
power ($600,000) 

b. Research and Exploratory Development....... ..............,.$ 11,200,000 

o Continue explora tory  r e sea rch  and t h e  development of new concepts  
f o r  biochemical conversion. Develop innovat ive  anaerobic  and ae rob ic  
processes  t o  conver t  r e c a l c i t r a n t  biomass feeds tocks  i n t o  compet i t ive  
energy products  ($2,100,000) 

o ~ e t e r m i n e  y i e l d s  and improve des igns  of  land based microa lga l  and 
macroalgal c u l t i v a t i o n  systems. Develop ha rves t i ng  methods f o r  t h e  
c u l t i v a t e d  a l g a e  and improve conversion systems t o  produce methane 
from macroalgae and chemicals  from microalgae ($2,900,000) 

o Continue experiments  wi th  photochemical conversion processes  f o r  
increased  e f f i c i e n c y  and s t a b i l i t y  i n  t h e  economic product ion o f  
hydrogen. Develop i n t e g r a t e d  systems producing hydrogen from 

. waste s treams and us ing  i t  on-s i te  f o r  chemical conversions .($1,400,000) 

o Conduct exp lo ra to ry  r e sea rch  on non t r a d i t i o n a l  energy . c rops  t o  reduce 
impact c r ea t ed  by increased  use  of  biomass energy on a g r i c u l t u r a l  and 
f o r e s t  product p r i c e s  and exp lo ra to ry  r e sea rch  on more e f f i c i e n t  

' 

innovat ive  thermochemical conversion concepts  ($4,800,000) 

c. Cap i t a1  Equipment.. ........................................ $1,000,000 

Funds reques ted  w i l l  provide f o r  necessary ins t rumenta t ion  and t e s t  
equipment' t o  perform labora tory  and f i e l d  t e s t i n g  of r e sea rch  and 
development e f f o r t  ($1,000,000) 



Key A c t i v i t y  
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Department of ~ n e r g y  
Biomass Energy Systems 

FY 1982 Congressional  Budget Request 
Key A c t i v i t y  Summary 

Estimated ~ c ' t i v i t ~ .  
During FY 1981 

I n i t i a t e  sc reening  of t r e e  spec i e s  
f o r  r e g i o n a l  energy farms, improve 
c u l t i v a t i o n  and ha rves t i ng  methods. 

Develop water  hyac in th  wastewater 
t reatment  f a c i l i t i e s  and a pro to type  
system f o r  conver t ing  microalgae 
t o  o i l .  

Evaluate mechanized systems f o r  
producing and ha rves t i ng  t r o p i c a l ,  
g r a s s e s  f o r  use  as b o i l e r  fue l .  

Planned A c t i v i t y  
During FY 1982 

Continue screening  
t r e e  spec i e s  and 
develop c u l t u r a l  
t r ea tmen t s  and pro- 
duct ion measurement s 
of s e l ec t ed  woody ' 

p l a n t s  a t  o r i g i n a l  
s tudy s i t e s .  

Develop spec i e s  and 
product ion systems f o r  
energy c rops  grown on 
a r i d  and wetlands. 

Conversion Continue t e s t s  of  medium Btu Construct  f l u i d  bed 
Systems g a s i f i c a t i o n  process  development hyd rogas i f i ca t i on  
Development u n i t s  (PDUs). PDUs. 

Complete PDU s c a l e  l i que fac t ion  Develop new thermo- 
process  based on e x i s t i n g  tech- chemical g a s i f i c a t i o n  
nology. and l iquefac t ior i  con- 

cep t  s. 

Improve small s c a l e ,  low Btu 
g a s i f i c a t i o n  technology. 

complete des igns  of "hole-in- 
the-ground" and one-timelday 
a g i t a t e d  c rop  r e s idue  deges tors .  



Department. o f  Energy 
Biomass Energy Systems 

FY 1982 Congressional  Budget Request 
Key Ac t iv i t y  Summary 

Estimated A c t i v i t y  
Key Ac t iv i t y  During FY 1981 

Research and Assess  p o t e n t i a l  of developing 
Exploratory land-based micro- and macro-algal 
Development , energy product ion systems and 

s e l e c t  p o t e n t i a l  spec i e s  f o r  
d e t a i l e d  study. 

I n i t i a t e  f i e l d  s t u d i e s  and a s s e s s  
f e a s i b i l i t y  o f  c u l t i v a t i n g  hydro- 
carbon .bear ing  p lan ts .  

Assess t h e  p o t e n t i a l  o f  producing 
chemicals  from biomass. 

Planned A c t i v i t y  
During FY 1982 

Determine y i e l d s  and 
improve des igns  of 
land-based micro- and 
macro-algal c u l t i v a t i o n  
systems. 

Conduct explora tory  
r e sea rch  on innovat ive  
biomass product ion and 
cqnversion concepts.  

Continue explora tory  
s t u d i e s  of  new bio- 
chemical conversion 
concepts .  
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S o l a r  Energy 
Energy Supply Research & Development - O p e r a t i n g  Expenses 

Energy Supply Research & Development - C a p i t a l  Equipment 6 Cons t ruc t ion  
(Tabula r  D o l l a r s  i n  Thousands, N a r r a t i v e  M a t e r i a l  i n  Whole Dol la r s .  ) 

FY 1980 FY 1981 FY 1982 FY 1982 
Appropr ia t ion  Appropr ia t ion  Base Request 

Wind Energy Systems 

P lann ing ,  Management 
and A n a l y s i s  ........... $ 5,540 

Wind C h a r a c t e r i s t i c s  . . , , 4,862 
Technology Development.. . 12,524 
Engineer ing  Development.. 16,588 
Implementation and 

Market Development. .... 2,901 
TOTAL OPERATING EXPENSES 4 2,4 15 

Congress iona l  Adjustment.. 
C a p i t a l  Equipment......... 1,400 . . 

Construction.............. 16,740 
TOTAL BUDGET AUTHORITY $60,555 

I *Resciss ion of  $26,100,000 proposed by t h e  new a d m i n i s t r a t i o n .  

Author iza t ion :  P.L. 96-345--Wind Energy Act o f  1980 
Sec. 6,  P.L. 93-473--Solar Energy Research and  Development Act 

I Summary of  Changes 

I FY 19.81 Appropr ia t ion  Enacted and FY 1982 Base............................ $85,800 

Wind Energy Systems 

I Program i n c r e a s e s  and decreases .  

I- Congress iona l  Reduction............................................... -5,500 
Planning,  Management and Analysis...................................... -7,899 
Wind Characteristics................................................... -3,516 
Technology Development.............................................. -9,388 
Engineer ing  Development.............................................. -30,353 
Implementation and Market Development.........................'......... -7,844 
C a p i t a l  Equipment...................................................... -1,900 

FY 1982 Budget R e q u e s t . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $19,400 



Wind Energy Systems ........$ 85,800,000 ...........$ 85,800,000......$19,400,000 
The p r i n c i p a l  emphasis i n  FY 1982 w i l l  be on r e sea rch  i n  h igh  r i s k ,  poten- 
t i a l l y  high payoff a r e a s  and on c o l l e c t i o n  of  wind resource  and wind machine 
performance and r e l i a b i l i t y  d a t a  f o r  use  by t h e  emerging wind machine manu- 
f a c t u r i n g  and u s e r  communities. 

The M O D 4  test bed w i l l  cont inue  t o  be opera ted  f o r  experimental  eva lua t ion  
o f  new components and v e r i f i c a t i o n  o f  t h e o r i e s  pred ic ted  by a n a l y t i c a l  research.  
Opera t iona l  experiments on t h e  MOD-OA' s and MOD-1 w i l l  cont inue  i n  cooperat ion 
wi th  t h e  h o s t  u t i l i t i e s .  I n i t i a l  eva lua t ion  of  t h e  second genera t ion  MOP2 
three-machine c l u s t e r  w i l l  be underway, a l s o  i n  cooperat ion wi th  t h e  hos t  u t i l i t y .  
The purpose of t he se  a c t i v i t i e s  w i l l  be ta provide t h e  d a t a  and modi f ica t ions ,  
as requi red ,  t h a t  w i l l  permit t h e  l o c a l  u t i l i t y  t o  assume ownership and opera- 
t i o n a l  c o n t r o l  o f  t h e  machines when t e c h n i c a l  r e l i a b i l i t y  i s  achieved. 

Research on promising wind machine concepts  w i l l  be continued and f o r  smal l  wind 
systems (under 100 k ~ ) ,  t-he Rocky F l a t s  t e s t  c e n t e r  w i l l  develop performance, 
r e l i a b i l i t y ,  maintenance, and o t h e r  o p e r a t i o n a l  data .  Tes t ing  on a  customer 
cos t  b a s i s  w i l l  a l s o  be provided f o r  p r i v a t e l y  developed experimental  prototypes.  
The test cen te r  i s  t h e  only  p r a c t i c a l  source of  such information f o r  developers  
and manufacturers  and enables  them t o  undertake necessary improvements u s ing  
p r i v a t e  funds. 

Expansion of  wind energy genera t ing  capac i ty  can be achieved wi th  a  s t r o n g  
commitment i n  t h e  p r i v a t e  s e c t o r  to.. ,develop c o s t  e f f e c t i v e  wind systems and t o  
i n v e s t  i n  f a c t o r y  f a c i l i t i e s  and marketing networks. There a r e  i n d i c a t i o n s  
t h a t  such a c t i o n s  a r e  being contemplated and i n i t i a t e d .  To promote t h i s ,  s t u d i e s  
o f  wind machine performance and economics w i l l  be undertaken f o r  major a p p l i c a t i o n  
a reas .  These f i n d i n g s  support p r i v a t e  i n v e s t o r  d e c i s i o n s  t o   commercialize^ ' 

a v a i l a b l e  technology. Wind resource  s i t i n g  methodologies w i  11 be developed t o  
a l low rap id  i d e n t i f i c a t i o n  of  h igh  p o t e n t i a l  wind sites. Th i s  information h e l p s  
p o t e n t i a l  wind system u s e r s  make t h e i r  own dec i s ions  about  machine purchases. 

The FY 1982 reques t  i s  made i n  recogni t ion  o f :  (1)  an emerging wind systems 
manufacturing indus t ry ,  (2)  an increased  awareness and i n t e r e s t  on t h e  p a r t  
o f  p o t e n t i a l  machine purchasers ,  and ( 3 ) . a n  a n t i c i p a t e d  r a p i d  growth of  t h e  wind 
indus t ry  prompted, i n . p a r t ,  by r i s i n g  convent iona l  energy p r i c e s  and t a x  i ncen t ives  
provided f o r  renewable energy sources. 

/ 



The FY 1982 funding  r e q u e s t  f o r  e a c h  program element  i s  a s  fol lows:  

a.  P lann ing  Manaement, and Analysie.........................$1,400,000 

o Conduct miss ion ana ' lyses  and techaulogy aeeessment s f o r  major 
a p p l i c a t i o n  a r e a s .  

o  Develop an unders tand ing  o f  t h e  f a c t o r s  i n f l u e n c i n g  economics 
and a p p l i c a t i o n s  o f  wind systems i n  major a p p l i c a t i o n  s e c t o r s .  

o  Conduct a n a l y t i c a l  s t u d i e s  on t e l e v i s i o n  i n t e r f e r e n c e  and n o i s e  
f o r  s m a l l  machines. 

o  Ref ine  wind energy  p r o s p e c t i n g  techniques .  and p u b l i s h  r e s u l t s .  

o  Perform modeling r e s e a r c h  on wind c h a r a c t e r i s t i c s  t h a t  w i l l  
l e a d  t o  a c c u r a t e  wind f o r e c a s t i n g .  

c.  Technology Development............................ .......$ 9,200,000 

o T e s t  p r o t o t y p e  systems and o b t a i n  performance, r e l i a b i l i t y ,  
l o a d s  and maintenance in format ion  a t  t h e  Small  Systems 
T e s t  Cente r  a t  Rocky F l a t s ,  Colorado. 

o  Conduct ' r e s e a r c h  and t e s t i n g  o f  b l a d e s  and o t h e r  advanced 
components l e a d i n g  t o  lower c o s t  and improved performance and 
l i f e t i m e ,  and t r a n s f e r  technology t o  i n d u s t r y .  

o  Develop and r e f i n e  a n a l y t i c a l  t o o l s  f o r  t h e  s t r u c t u r a l ,  ae ro-  
dynamic, and performance e v a l u a t i o n  o f  advanced systems by 
i n d u s t r y .  

o  Conduct r e s e a r c h  on i n n o v a t i v e  wind machine concepts .  

d. Engineer ing  Development........................... .......$ 6,100,000 

o Conduct o p e r a t i o n a l  exper iments  on advanced technology s m a l l  
machines i n  s i z e  r a n g e s  from 1 kW t o  40 kW. 

o Conduct o p e r a t i o n a l  exper iments  on MOD-OA, MOD-1, and MOD-2 
machines t o  develop d a t a  on b l a d e  f a t i g u e ,  machine stress, 
machine i n t e r a c t i o n s ,  and tower resonance. 

e. C a p i t a l  Equipment.........................................$ 200,000 

o Prov ide  test and a n a l y t i c a l  equipment t o  suppor t  n o i s e  and 
t e l e v i s i o n  i n t e r f e r e n c e  r e s e a r c h  and f i e , l d  exper iments .  



Department o f  Energy 
Wind Energy Systems 

FY 1982 Congress iona l  Budget Request 
Key A c t i v i t y  Summary . 

Key . Est imated  A c t i v i t i e s  Planned ~ c t i v i t i e s  
A c t i v i t y  During FY 1981 During FY 1982 

P lann ing ,  I n i t i a l  economic a n a l y s e s ,  A p p l i c a t i o n s  s t u d i e s  w i l l  
Management and a p p l i c a t i o n s  s t u d i e s  be performed. Noise/TVI 
A n a l y s i s  were undertaken.  Mod-1 e f f e c t s  from s m a l l  and l a r g e  

noise/TVI e f f e c t s  analyzed.  systems undertaken.  

Wind Complete 1st e d i t i o n  of U.S. Continue r e s e a r c h  on wind 
C h a r a c t e r i z a t i o n  wind a t  lases. Complete in-  f o r e c a s t i n g  and s i t i n g  

s t a l l a t i o n  o f  300 f t .  measure- methodologies.  
ment towers  a t  35 u t i l i t y  
company sites. 

Technology T e s t  s m a l l  wind systems Continue t e s t i n g  e 'xperi-  
Development a t '  Rocky F l a t s  and t h e  mental  systems. Perform ~ DOT Pueblo test  sites. a c c e l e r a t e d '  f a t i g u e  

T e s t  components on Mod-0 t e s t i n g  t o  ,determ!.ne 
and o t h e r  test systems. b lade  l i f e t i m e s .  Examine 

p o t e n t i a l  o f  i n n o v a t i v e  
systems f o r  urban use. 

E n g i n e e r i n g  Complete i n s t a l l a t i o n  and C o l l e c t  d a t a  on small 
Development i n i t i a l  t e s t i n g  o f  3 u n i t  systems and on Mod-OA, 

Mod 2 c l u s t e r .  Complete Mod-1, and Mod-2 machines. 
development o f  4 and 15 kW 
small systems. Complete 
concep t  des ign  on Mod 5 
systems. 



S o l a r  Energy 
Energy Supply Research & Development - Operat ing Expenses 

Energy Supply Research & Development - C a p i t a l  Equipment h Construct ion 
(Tabular Do l l a r s  i n  Thousands, Narrativ.e .Mater.ial i -n  Whole Dollars'. ) 

FY 1980 FY 1981 FY 1982 FY 1982 
Appropriat ion Appropriat ion Base Request 

Ocean E n e r a  Systems 

Management Planning and 
Analysis  .................... $ 7,609 $ 9,360 $ 9 , 3 6 0  $ 0 

Technology Development ......... 8,908 . 10,600 10,600 0 
'Engineering Tes t  & Evaluat ion.  11,846 15,820 15,820 0 
Advanced RgD....... ,........... 3,237 2,520 2,520 0 

TOTAL OPERATING EXPENSES 31,600 38,300 38,300 0 

C a p i t a l  Equipment............. 700 700 700 0 
10,700 Construction.................. 

TOTAL' BUDGET AUTHORITY $43,000 $39,000* $39,000 $ 0 

*Rescission of $4,400,000 i s  proposed by t h e  new adminis t ra t ion .  

Authorizatoi :  ' .  Sec. 6; P.L. 93-473--Solar Energy ~ e s e a r c h  and Development Act 

No funds requested f o r  FY 1982 because: 

o Technical  f e a s i b i l i t y  of OTEC technology was e s t a b l i s h e d  by opera t ion  of 
mini-OTEC; 

o Program h a s  completed s e v e r a l  y e a r s  of component development i nc lud ing  
t e s t i n g  of  hea t  exchangers on OTEC-1 f a c i l i t y ;  

o S tud ie s  have ind i ca t ed  t h a t  OTEC i s  cost-competi t ive today i n  i s l a n d  
markets. 

Therefore,  f u r t h e r  development i n  commert ial izat ion of  t h i s  technology can be 
undertaken by t h e  p r i v a t e  s ec to r .  . 



Energy Supply Research and Development - Operat ing Expenses 
Energy Supply Research and Development - Plant  and Cap i t a l  Equipment 

So l a r  Energy 
( ~ a b u l a r  d o l l a r s  i n  thousands. Nar ra t ive  m a t e r i a l  i n  whole d o l l a r s . )  

FY 1980 FY 1981 , FY 1982 FY 1982 
Appropr ia t ion  Appropriat ion Base Request 

S o l a r  InEormation Systems 

Opera t ing  Expenses.. ........... $ 0 $ 1,400 $ 1,400 $ 6,700 

To ta l  Operat ing Expenses......... $ 0 $ 1,400 $ 1,400 $ 6,700 

Author iza t ion :  Sec t i on  8,  Pub l i c  Law 93-473 
So la r  Energy Research and Development Act 

Summary of Changes 

FY 1981 Appropriat ion enacted and FY 1982 base.......................... $ 1,400 

Consol ida te  and focus conserva t ion  and s o l a r  energy information e f f o r t s  
which include preparing and d issemina t ing  informat ion  products ,  developing 
d a t a  bases  and handling i n q u i r i e s  and r e f e r r a l s .  The So l a r  Energy 
Informat ion  Data Bank (SEIDB) was funded d i r e c t l y  from t h e  o t h e r  s o l a r  l i n e  
i tems i n  FY 1981 (about  95% of t h e  change between FY 1981 and FY 1982) and 
new work t o  improve e f f e c t i v e n e s s  of DOE and o t h e r  Federa l  agency informat ion  
program a c t i v i t i e s  a s  r equ i r ed  by t he  Energy S e c u r i t y  Act (about 5% of t he  
change between FY 1981 and FY 1 9 8 2 ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,300 

........ FY 1982 Budget Request ;.. .................................. $ 6,700 

Program Objec t ives  

The o v e r a l l  o b j e c t i v e  of t he  S o l a r  Information System Program i s  t o  develop an 
i n t e g r a t e d  na t i ona l  network t h a t  e f f i c i e n t l y  t r a n s f e r s  r e l evan t  s o l a r  energy 
t e c h n i c a l  information t o  energy d e c i s i o n  makers. 

P r i o r  t o  FY 1982 the  c e n t r a l  t h r u s t  of t h i s  program has been t he  development 
o f .  t he  So l a r  Energy Information Data Bank (SEIDB). The SEIDB was-- i -ni t ia ted i n  
FY 1979 and operated i n  FY 1980 and FY 1981 a s  a  na t i ona l  network wi th  t he  
d i r e c t  p a r t i c i p a t i o n  af t he  Regional S o l a r  Energy Centers  (RSECs) and t he  
Nat iona l  So l a r  Heating and Cooling Information Center (NSHCIC) and c l o s e  - - 
coo rd ina t i on  w i th  DOE informat ion  a c t i v i t i e s ,  p a r t i c u l a r l y  t h e  Energy Informa- 
t i o n  Adminis t ra t ion  (EIA) and t h e  Technical  Information Center  (TIC). L i a i son  
wi th  o t h e r  app rop r i a t e  Federa l  in format ion  a c t i v i t i e s  i s  a l s o  maintained t o  
maximize u t i l i z a t i o n  of e x i s t i n g  in format ion  and da t a  and minimize dup l i ca t i on .  

With t he  SEIDB, t h e r e  i s  c o s t  e f f e c t i v e  acces s  t o  s o l a r  energy information. 
The es tab l i shment  of a  comprehensive d a t a  r e t r i e v a l  and d issemina t ion  s e r v i c e  
w i t h '  c e n t r a l  coo rd ina t i on  g r e a t l y  f a c i l i t a t e s  information t r a n s f e r  among 
n a t i o n a l ,  s t a t e ,  and l o c a l  l e v e l s ,  and between t he  pub l i c  and p r i v a t e  s ec to r .  

Funding f o r  SEIDB i n  FY 1979 and FY 1980 was provided completely from o v e r a l l  
s o l a r  ope ra t i ng  funds. Separa te  funding was requested i n  FY 1981 f o r  p a r t i a l  
SEIDB a c t i v i t i e s ,  $1.4M, wi th  t he  balance $7.6M provided from s o l a r  ope ra t i ng  
funds.' The FY 1982 budget r eques t  r e f l e c t s  t h e  t o t a l  es t imated  S o l a r  Informa- 
t i o n .  System Program ope ra t i ng  expenses r equ i r ed  t o  accomplish information,  
coo rd ina t i on ,  and i n t e g r a t i o n  a c t i v i t i e s .  



P r i o r  Years E f f o r t s  

The SEIDB provides  t h r e e  b a s i c  in format ion  s e rv i ce s :  

FY 1981 
o  Data Base Development - Automated Information F i l e s  

- Data Bases Developed................................. 9  

Models Bib l iographic  Calendar 
Manufacturers L e g i s l a t i o n  I n t e r n a t i o n a l  
Educat ion I n s t a l l a t i o n  I n s o l a t i o n  

- Data Base Records Developed.......................... 32,000 

o  Inqu i ry  and R e f e r r a l  - Telephone and Mail Answer Se rv i ce  

- I n q u i r i e s  Answered................................... 400,000 
- Documents Collected.................................. 8,000 
- Documents Mailed..................................... 4,000,000 
- Number of Users (on-line)............................ 20,000 

1 
o Information Co l l ec t i on  and Dissemination. - Information Products  

Educat ion ,D i r ec to r i e s  . 
Manufacturers D i r e c t o r i e s  
S o l a r  Events 
Vocat ional  T ra in ing  D i r ec to ry  
Technica l  R e p o r t s - B u l l e t i n s  
Informat ion  Locator  
Data Bank Tra in ing  B u l l e t i n s  
I n s o l a t i o n  D.ata D i r e c t o r i e s  

C r i t i c a l  t o  t he  r ap id ,  widespread adoption of s o l a r  energy i s  t he  d e l i b e r a t e  
development of systems f o r  funne l ing  t he  r e s u l t s  of f e d e r a l  research  and 
development t o  t he  p r i v a t e  s ec to r .  For exampl'e: s c i e n t i s t s  need t he  
l a t e s t  s o l a r  research  r e s u l t s  t o  enhance t h e i r  own e f f o r t s ;  u t i l i t i e s ,  
engineers  and i n s t a l l e r s  need performance da t a  t o  design and i n s t a l l  s o l a r  
systems; p o t e n t i a l  owners of s o l a r  energy systems need c o s t  information . to  
make purchase dec i s ions ;  manufacturers  need ma te r i a l s  d a t a  t o  improve 
product l i n e s .  

Cons is ten t  wi th  t h i s  o b j e c t i v e  t he  SEIDB.has completed work t o :  ( 1 )  Define 
and p r i o r i t i z e  s o l a r  information u se r s ;  and (2 )  t o  determine t h e  n e a r t e r m  
informat ion  and t he  channels Lsed t o  reach such users .  

FY 1982 A c t i v i t i e s  

During FY 1982, t h e  d a t a  base and informat ion  a c t i v i t L e s  w i l l  be d i r e c t e d  
t o  provid ing  products  r e s u l t i n g  from t h i s  ueer  needs process. 

~ a t a  Base Deve1opmen.t 

The e x i s t i n g  n ine  d a t a  bases  w i l l  be reduced t o  s i x  o r  seven having t h e  
most va lue  t o  manufacturers ,  u t i l i t i e s ,  and t he  f i n a n c i a l  planners .  
Limited development of new d a t a  bases  w i l l  be undertaken t o  meet demands 
f o r  c o s t  and t a x  i ncen t ive  information.  

I nqu i ry  and Re fe r r a l  

General  inquiry.  s e r v i c e s  w i l l  be r e d i r e c t e d  towards providing f a c t u a l  
in format ion  and l i t e r a t u r e  searches  f o r  those  technologies  des igna ted  f o r  
phasing i n t o  p r i v a t e  s e c t o r  l eadersh ip .  61 



Data Co l l ec t i on  and Disseminat ion 

Informat ion  c o l l e c t i o n  a c t i v i t i e s  based on p r i o r i t i z a t i o n  s t u d i e s  w i l l  emphasize 
d i r e c t o r i e s ,  phys ica l  resource  da t a ,  and technology c h a r a c t e r i z a t i o n  and c o s t s  
of wind and pho tovo l t a i c s  technologies .  S o l a r  and Ocean Thermal in format ion  
a c t i v i t i e s  w i l l  c o l l e c t  r e s u l t s  of c u r r e n t  f i e l d  experiments f o r  d i ssemina t ion  
t o  power producers.  

Coord ina t ion  and I n t e g r a t i o n  

The SEIDB i s  now o p e r a t i o n a l ,  - and has proven i t s  a b i l i t y  t o  support  e f f e c t i v e l y  
t h e  in format ion  management pi-ocess, t h e r e f o r e ,  t h e  cu r r en t  emphasis of .the 
S o l a r  Informat ion  Sys tern Program i s  one of cont inu ing  t o  manage t he  SEIDB 

' 

network, but wi th  an u l t i m a t e  goal  of opt imizing t h e  use  of t he  resources  of 
DOE and o t h e r  Federal  agenc ies  i n  address ing  t h e  in format ion  t r a n s f e r  f unc t i on  
through proper  coo rd ina t i on  a c t i v i t i e s .  These coo rd ina t i on  and i n t e g r a t i o n  
a c t i v i t i e s  involve the  development and a r t i c u l a t i o n  of po l i cy  r e l a t e d  t o  
in format ion  ga the r ing ,  packaging, and dissemina t ion  conducted w i th in  DOE. The 
r e s u l t i n g  p o l i c i e s  and procedures  a r e  then presented t o  . in te ragency  informat ion  
working groups f o r  t h e i r  cons ide ra t i on  and adopt ion  as  an important  p a r t .  of an 
o v e r a l l  e f f o r t  t o  coo rd ina t e  and i n t e g r a t e  Federa l  energy informat ion  a c t i v i t i e s .  



Energy Supply ~ e s e a r c h  and Devp.lopment - Opera t ing  Expenses 
Energy Supply Research and Development - P l a n t  and C a p i t a l  Equipment 

I S o l a r  Energy 
( ~ a b u l a r  d o l l a r s  i n  thousands.  N a r r a t i v e  m a t e r i a l  i n  whole d o l l a r s . )  

N 1980 FY 1981 FY 1982 FY 1982 
A p p r o p r i a t i o n  A p p r o p r i a t i o n  Base Request 

S o l a r  Energy Research I n s t i t u t e  F a c i l i t y  

O p e r a t i n g  Expenscs....,........ $ 6,900 

T o t a l  s o l a r  energy r e s e a r c h  
i n s t i t u t e  f a c i l i t y  ............. $ 6,900 $ 5,000 $ 5,000 $ 0  

A u t h o r i z a t i o n :  S e c t i o n  10,  P u b l i c  Law 93-473, S o l a r  Energy Research Development 
and Demons t r a t  ?on Act of 1974. 

Summary of  Changes 

FY 1981 A p p r o p r i a t i o n  enac ted  and FY 1982 base....................... $ 5,000 

S o l a r  Energy Research I n s t i t u t e  

. ~ e f e r  T i t l e  I and T i t l e  I1 Design beyond FY 1982..................... $ -5,000 

, FY 1982 Budget Request............................................... $ 0  

T h i s  l i n e  i tem was e s t a b l i s h e d  t o  e v a l u a t e  and,  i f  a p p r o p r i a t e  provide permanent 
f a c i l i t i e s  f o r  SERI, which i s  c u r r e n t l y  housed i n ' l e a s e d  space.  

Given t h e  r e d i r e c t i o n  of  t h e  DOE s o l a r  program under taken  by t h e  new a d n ~ i n i s t r a -  
t i o n ,  SERI's c u r r e n t  m i s s i o n  and s t a f f i n g  l e v e l s  a r e  l i k e l y  t o  change. U n t i l  a  
new m i s s i o n ,  s t a f f i n g  l e v e l ,  and f a c i l i t y . r e q u i r e m e n t s  f o r  SERI a r e  e s t a b l i s h e d ,  
i t  would be unwise t o  c o n t i n u e  w i t h  d e s i g n  and c o n s t r u c t i o n  of a  permanent 
f a c i l i t y  t h a t  i s  based on an o u t d a t e d  miss ion  f o r  t h i s  o r g a n i z a t i o n .  

T h e r e f o r e ,  no fund ing  f o r  a permanent f a c i l i t y  is r e q u e s t e d  i n  ~ ' ~ 9 8 2 ,  because  
t h e s e  u n d e r l i n i n g  i s s u e s  r e g a r d i n g  t h e  o r g a n i z a t i o n  i t s e l f  a r e  n o t  y e t  answered. 
Once SERI's new m i s s i o n  i s  d e f i n e d  and a n  a p p r o p r i a t e  s t a f f i n g  1eve.l  ag reed  upon, 
i t  w i l l  b e  p o s s i b l e  t o  e v a l u a t e  whe ther  SERI cou ld  b e s t  b e  s e r v e d  on a c o s t - e f f e c -  
t i v e  b a s i s  by c o n s t r u c t i o n  of  a permanent f a c i l i t y .  
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Energy Supply Research and Development - Operat ing Expenses 
Energy Supply Research and Development - P l a n t  and Cap i t a l  Equipment 

S o l a r  Energy 
(Tabular  d o l l a r s  i n  thousands. Nar ra t ive  m a t e r i a l  i n  whole d o l l a r s .  ) 

FY 1980 2  I FY 1981L1 FY 1982 FY 1982- 
Appropr ia t ion  'Appropriation Base Request 

S o l a r  I n t e r n a t i o n a l  A c t i v i t i e s  (CS) 

Operat ing Expenses................... $- 0 
I 

~ o t a l ,  solariqternationalactivities.. $ 0 $ 1 2 , 0 0 0  $ 1 2 , 0 0 0  $ 4,000 

Author iza t ion :  , Sec t ion  22,  Pub l i c  Law 93-473, The S o l a r  Energy Research, Development 
and Demonstration Act of 1974 

Summary of Changes 

FY 1981 Appropr ia t ion  enacted and FY 1982 base..................... $ 12,000 

So la r  I n t e r n a t i o n a l  A c t i v i t i e s  

This  is  a  reduc t ion  i n  funding f o r  t he  Saudi Arabia  and I t a l i a n  
Cooperat ive Agreements................ .............................. ( 8,000) 

FY 1982 Budget Request............................................. $ 4,000 

The FY 1982 i n t e r n a t i o n a l  l ine- i tem of $ 4 ~  wi l l ' b e  used t o  fund t he  p r o j e c t s  i n  the  
U.S-.-Saudi Arabia  s o l a r  agreement. Some of '  t he  c r i t i c a l ' m i l e s t o n e  items a re :  

o  I n i t i a t e  ope ra t i ona l  t e s t s  of four  advanced s o l a r  cool ing i n s t a l l a t i o n s  
i n  commercial bu i l d ings  i n  t he  U.S. Southwest. 

o  Review d e t a i l e d  des igns ,  and i n i t i a t e  'construct ion of two s o l a r  d e s a l i n a t i o n  
systems. (SOLERAS) 

o  Complete cons t ruc t i on  and i n i t i a t e  ope ra t i ona l  t e s t s  of t he  350 kWe photo- 
v o l t a i c  v i l l a g e  power system. (SOLERAS) 

11 Funding was a l s o  provided from t h e  domestic S o l a r  Technology programs t o  - 
complete FY 1981 requirement f o r  the  Saudi Arabia  agreement and t o  support  a l l  
o t h e r  b i l a t e r a l  agreements and SERI I n t e r n a t i o n a l  a c t i v i t i e s .  

21 Funds requested i n  FY 1982 under t he  domcstic S o l a r  Energy program may be - 
uocd t o  support  Market Development A c t i v i t i e s  and B i l a t e r a l  agreements. 
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- S o l a r  Energy 
Energy Supply Research & Development - O p e r a t i n g  ~ x p e n s e s  

Energy Supply Research & Development - C a p i t a l  Equipment & C o n s t r u c t i o n  
(Tabula r  D o l l a r s  i n  Thousands, N a r r a t i v e  M a t e r i a l  i n  Whole D o l l a r s )  

FY 1980 FY 1981 FY 1982 FY 1982 
APPROPRIATION .APPROPRIATION BASE REQUEST 

Program D i r e c t i o n  

O p e r a t i n g  Expense 6,029 
TOTAL PROGRAM DIRECTION 6,029 

A u t h o r i z a t i o n :  Sec. 5-17; P.L. 93-473 S o l a r  Energy Research and Development Act 

FY 1981 Appropr ia t ion  Enacted. . . . . . . . . . . . . . . . . . . . . .  $ 6,786 
FY 1982 Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,786 

Program i n c r e a s e s  .and d e c r e a s e s  
P e r s o n n e l  reduc t ion .  . . . . . . . . . . . . . . . . . . . . . . . . .  - 2,786 

FY 1982 Budget Request . . . . . . . . . . . . . . . . . . . . . . . . .  4,000 

The p e r s o n n e l  a s s i g n e d  t o  t h e  s o l a r  Energy deve lop  t h e  o v e r a l l  s t r a t e g i e s ,  
p l a n s ,  r e s o u r c e  requ i rements ,  .and prov ide  t h e  i n t e g r a t e d  program management 
n e c e s s a r y  t o  conduct t h e  r e s e a r c h  and development o f  t h e  v a r i o u s  s o l a r  t echnolog ies .  
The e x p e r t i s e  . r e q u i r e d  t o  perform t h e s e  management and t e c h n i c a l  f u n c t i o n s  c o n s i s t s  
o f  a broad base  o f  s k i l l s  i n c l u d i n g  backgrounds i n  r e s e a r c h  and development,  
e n g i n e e r i n g ,  manufactur ing, ,  p lann ing ,  and e x e c u t i v e  a d m i n i s t r a t i o n .  

The FY 1982 s t a f f i n g  f o r  Energy Supply Research and Development Appropr ia t ion  i s  
98 FTP (123 s t a f f  e q u i v a l e n t ) .  I n  o r d e r  t o  u t i d i z e  b e t t e r  t h e  p e r s o n n e l  r e s o u r c e s  
a v a i l a b l e  t o  DOE, a p o l i c y  o f  d e c e n t r a l i z a t i o n  h a s  been adopted which a l l o w s  f o r  
t h e  day-to-day manager ia l  a c t i v i t i e s  t o  be d e l e g a t e d  t o  DOE f i e l d  o f f i c e s ,  and 
key technology c e n t e r s .  T h i s  concep t  s t r e n g t h e n s  t h e  working r e l a t i o n s h i p s  
between Headquar te r s  and t h e  f i e l d  a g e n c i e s ;  improves t h e  o v e r a l l  management and 
u t i l i z a t i o n  o f  key f e d e r a l  pe rsonne l ;  and p r o v i d e s  c o n t r a c t o r s  ready  a c c e s s  t o  
cognizan t  f e d e r a l  managers. 

The h e a d q u a r t e r s '  r e s p o n s i b i l i t i e s  i n c l u d e  broad t e c h n i c a l  managementiwhich i s  
r e q u i r e d  f o r  t h e  i n t e g r a t i o n  o f  complex r e s e a r c h  and development .programs. These 
r e s p o n s i b i l i t i e s  i n c l u d e  t h e  e s t a b l i s h m e n t  o f  performance c r i t e r i a ,  t h e  assessment  
o f  t e c h n i c a l  performance, m i l e s t o n e  p r o g r e s s ,  c o s t  c o n t r o l s ,  procurement s t r a t e g y  
and planning,  as w e l l  a s  b o t h  s h o r t -  and long-term program planning.  Execu t ive  
a d m i n i s t r a t i o n  i s  a l s o  r e q u i r e d  i n  terms o f  budgetin'g, . r e p o r t  a n a l y s i s ,  development 
o f  management agreements ,  and c o o r d i n a t i o n  o f  c o n t r a c t  a c t i v i t i e s .  



Execution of t h e  s o l a r  program c u r r e n t l y  r e q u i r e s  t h e  management of  a  s i g n i f i c a n t  
number o f  c o n t r a c t s  and t h e  a t t e n d a n t  programmatic a c t i v i t y  of  continued review 
and. assessment. I n t e r f a c e  i s  maintained wi th  a  l a rge  number of  f e d e r a l  agenc i e s  
such a s  NASA, NBS, DOD, GSA, HHS, and HUD t o  a s s i s t  i n  t h e  implementation of  t h e  
program. Likewise, ex t ens ive  i n t e r f a c e  i s  a l s o  maintained wi th  t h e  DOE labora- 

' t o r i e s ,  i n t e r n a t i o n a l  agencies ,  and ope ra t ions  o f f i c e s  i n  t h e  execution of t h e  
program; over 1,000 procurement packages a r e  i s sued  annual ly  r e s u l t i n g  i n  modif i- 
c a t i o n s  t o  e x i s t i n g  c o n t r a c t s  o r .  t h e  i ssuance  of  new con t ro l s .  Over 500 u n s o l i c i t e d  , 

proposa ls  a r e  reviewed annual ly  a s  w e l l  a s  p a r t i c i p a t i o n  i n  t h e  review of  
numerous forma 1 s o l i c i t a t i o n s .  The o f f i c e  workload a l s o  c o n s i s t s  of  p repa ra t ion  
of  Annual Operat ing P lans ,  i n s t i t u t i o n a l  p lanning  documents, p a r t i c i p a t i o n  i n  
va r ious  working groups convened by t h e  Sec re t a ry  o r  o t h e r  DOE management o f f i c i a l s ,  
a s  w e l l  as responding i o  t h e  more r o u t i n e  o f f i c e  requirements  such a s :  incoming 

, . te lephone c a l l s ;  congress iona l  and o t h e r  mail ;  and meetings wi th  o f f i c e  v i s i t o r s .  
Also s t a f f  t i m e  has  t o  be made a v a i l a b l e  f o r  p a r t i c i p a t i o n  i n  workshops, 
conferences, and meetings w i th  p r o f e s s i o n a l  s o c i e t i e s ,  s t a t e  and l o c a l  governments, 
i ndus t ry ,  and t h e  pub l i c  t o  promote s o l a r  energy u t i l i z a t i o n .  ' 



Energy Supply Bsearch and Developnent-C)perating Expenses 
Solar ~chnology 

(Tabular dollars in thousands. Narrative material in whole dollars. ) 

EY 1980 EY 1981 FY 1982 FY 1982 
Appropriation Appropriation Base Request 

Alcohol Fuels (AF) 

lkchnology Developanent 
and Utilization: . Operating Expenses.. .............. $12 000, $12,025 $12,025 $9,550 

Construction...................... 2,000 2,500 
Subtotal 14,000 ' $14,525 - 

Market Developnent : 
*rating Expenses................ 5,000 5,680 - 5,680 0 

Management and Program 
Control : 

*rating Expenses................ 3,000 2,120 2,120 200 

Program Direction.................... 0 975 97 5 250 

mta1 : 
*rating Expenses............'.... 20,000 . 20; 800 20,800 10,000 
Construction...................... 2,000 2,500 . 

mtal Alcohol E'uels..................$22,000 $23 , 300* $20,800 10,000 

Authorization: P.L. 93-577 

*Does not reflect $2,500 appropriated for the Ethanol frm Biomass facility, 
or $2,800 in operating costs which are being proposed for rescission by the 
Administration. 



S m r y  of Changes 

I FY 1981 Appropriations enacted and FY 1981 base........................... $23,300 

I Alcohol Fuels 

I Program Increases and Decreases: 

Technology Developnent and Ut i l iza t ion:  

Capacity Expansion and Re t ro f i t  ............................ ;............ 4 5 0  
Process Technology ....................................................... 1,575 
Research and Development.. ............................................... -850 
U t i l i z a t i o n  Developnt . . . . .  ............................................. +400 

Market Development: 

Information, Liaison and Public Response.. ............................... -880 
Vocation and Education Programs........................... .............. -500 
Alcohol Fuels Technology Grants ........................................ -1,500 

Management and Program Control: ............................................. 1,920 

Program Direction ......................................................... -725 

Rescission Requests 
~nstruction............................................................-2,500 
-rating Expenses ....................................................... 2,800 

I FY 1982 Budget Request ...................................................... $10,000 

ALCOHOL: A DOMESTIC RENEWABLE ENERGY RESOURCE 

Alcohol from biomass can be an important alternate energy source. Alcohol f u e l s  
appear to be an inherent ly  b e t t e r  f u e l  than gasol ine  i f  engine systems are 
designed t o  capture t h i s  advantage. 'Ihe fue l  resource base, both renewable 
and f o s s i l ,  would be g r e a t l y  extended. 

Technologies t o  convert sugars and s ta rches  to f u e l  alcohol are adequately 
developed to da te  to obviate the  need f o r  government support. S t i l l ,  
the re  are technologies under development, p r inc ipa l ly  c e l l u l o s i c  conversion 
to ethanol or methanol, which o f f e r  long-term promise f o r  increased renewable 
f u e l  product ion. 

Theyalcohol program seeks to develop process technology f o r  producing alcohol 
f u e l s  £ran non-food resources, p r inc ipa l ly  c e l l u l o s i c s  and to es tab l i sh  proof of 
concept o f  advanced alcohol engine systems of very high f u e l  ef f ic iency.  



The goals of the Office of Alcohol Fuels are: 

o developnent of ce l lu los ic  conversion technologies to achieve-their  
econanilc. f ea s ib i l i t y  thus encouraging pr ivate  comnerc ia1,ization and 
providing a renewable energy source wpable  of providing a s ign i f ican t  
pixcentage of our 'nat ions l iquid fue l  needs. 

o Respnding t o  a l l .  Executive and Legislative reporting requirements 
in a timely and effect ive manner. 

To a c m p l i s h  these goals, the s t ra tegy of the Office of Alcohol 
Fuels is focused on mid t o  .long term novel, high r i s k  and high .pay off  techno- 
logies t ha t  u t i l i z e  potent ia l ly  l o w  cost and widely available ce l lu los ic  feedstocks 
(e.g. wood, crop residues, garbage) and other b imass  feedstocks which w i l l  lower 
alcohol production costs  and increase the net eneryy balance in an environmental 
sAfe manner using non food feedstocks. 

The R&D program w i l l  conduct basic and applied research in on conversion 
processes to produce alcohol and small scale proof of concept tests. Strong 
l ia i son  is established between DC)E sponsored K&r) and industry to fos te r  technology 
t ransfer  to industr ia l  p i l o t  plant d m n s t r a t i o n s .  

Major accomplishments completed by or anticipated i n  FY 81 includes: 

l?.?chnology D e v e l o p n t  and Util ization: 

o Designed, constructed, operated and tes ted a small-scale ethanol still 
producing 25 gallons per day. Written d r a f t  design and operating manuals 
for  public and industry use. 

o Designed, constructed, operated and tes ted a farm s i z e  still. Written 
d ra f t  designed and operating manuals fo r  public and industry use. 

o In i t i a ted  evaluation of various dehydration process. 
o Designed, 'constructed, operated and tes ted bench scale  process d e v e l o p  

ment uni ts  of prmising process technologies i n  l ignocel lulosic  conversion. 
o Awarded over 130 grants to p r m t e  innovation and new technologies 

total ing $1.6 million. 
o Tested blended alcohol in  d iese l  engines. 
o Developed detai led program to test neat ethanol and methanol engines. 
o Prepared various Environmental, Health, Safety, compliance reports - NEPA 

oompliance test and documentation, generic health and safe ty  report . .  
o Prepared Environmental R&D plan and D e v e l o p n t  Plan. 

Management and Program Control 

Off ice of Alcohol Fuels established; 

o Prepared and sukmitted quarterly reports  to Congress, Annual report ,  US 
EOE/USW jo in t  Biomass E v e l o p e n t  Plan, Alcohol Fuels in transportation 
report  and others. 

o Collected and analyzed alcohol production and use data  by cost, 
type of fuel ,  and end use to assess programs performance. 

o Monitored proyrams, contract,  grants.  



Technology, Development, and U t i l i z a t i o n  $14,000 $14,525 $9, 550 

The -Technology D e v e l o p n t  and .Ut i l i za t ion  subprogram is responsible f o r  
conducting the  alcohol '  WD program. It has two major units:  

(1) Process Technology and Development . 
( 2 )  U t i l i z a t i o n  D e v e l o p n t  

1) Process Wchnolqgy and Developent $12,000 $10,125 $8550 

The Process Technology u n i t  is responsible f o r  the  WD in production of 
alcohol.  ?he major object ives  are decreasing production c o s t s  increasing 
n e t  energy production and decreasing t h e  use of food g ra ins  as a feedstock. 
The u n i t  w i l l  focus on both ethanol and methanol-alcohol f u e l s  from biamass, 
pr imari ly  c e l l u l o s i c  feedstocks . 
I n  e thanol  production the  WD focus w i l l  be on process in tegrat ion of the  
fol.lawing components because improvement in these a reas  a r e  c ruc ia l  t o  more 
e f f i c i e n t  and cost c a p e t i t  ive  alcohol production. 

o Pretreatment m t i o n s  Assessnknt 
- ' steam explosion 
- solvent  d e l  ignif  i ca t ion  

o Acid Hydrolysis 
- Fast  react ion systems 
- Improved y e i l d  

o &zymatic Hydrolysis 
- High c e l l u l a s e  . enzyme producers 
- Thermophyl ic organisms 
- Single  organisms .for simultaneous 'hydrolysis and fermentation 

o Fermentation . 

- high t e w r a t u r e  . 
-. mid temperature 

o Energy Ef f ic ien t  Separation 
- membrane separation 
- vaporphose adsorption 
- adsorption 
- ex t rac t ion  

o By-product Assessment 
- Process gases 
- Lignin 
- C5 Sugars 



In Methanol, the focus w i l l  be on: 

o Gasification (.biamass) 
- Oxygen Gasifier 
- Fast Pyrolysis 

o Catalysis 

These a c t i v i t i e s  include laboratory and theoret ical  investigations, and f i e ld  
experimentation a t  the process development uni t  and.proof of concept ievels .  'Ihe 
R&D tasks w i l l  focus on defined needs for a broad set of known but not matured 
conversion processes and on exploratory questions concerning several processes that  
a r e  only conceptual. 

During FY 1982, bench-scale construction operation and test ing w i l l  k done t o  
confirm process design and operatirlg parameters fo r  thcse process technologies 
selected f o r  accelerated development under the FY 1981 program. Several additional 
process technologies w i l l  be selected f o r  accelerated development up through the 
design of t e s t  units. Information derived from process development uni t  testing 
w i l l  be used a s  the basis  for  i n i t i a t i ng  p i l o t  engineering design. An industr ia l  
l i a i son  prqram w i l l  continue to provide resu l t s  and insure ear ly  commercial 
demonstration of production process technologies developed. 

2 )  Util ization Development... .............. $600 $600 $1,000 

The u t i l i za t ion  development ac t iv i ty  w i l l  conduct R&D to resolve s t ra teg ica l ly  
important questions related t o  the use of alcohols (ethanol and methanol) fo r  
surface transportation. Focus w i l l  be on advanced, neat (100%) alcohol engine 
systems, such a s ,  dissociated-alcohol fueled internal  combustion engines which 
a r e  l ike ly  feasible  with alcohols but not with gasoline. Such systems p m i s e  
more than double the fue l  efficiency of conventional gasoline internal.&ustion 
engines. This is above the savings available through reduced a u t m b i l e  s i ze  and 
improved design . 
Specific objectives of a c t i v i t i e s  i n  t h i s  subprogram element w i l l  include: 

o Proof of concept deronstration of high efficiency engine 
systems operating on neat alcohols. 

o Evaluation of the advantages of methanol versus e thaml .  
o Assessment of storage and dis t r ibut ion problems and examination 

of possible solutions. 
o Assessment of high efficiency internal  combustion engines 

o g r a t i n g  on .neat alcohol fuels.  
o Dissemination of engine design and test ing information. 

Areas of work include determining optimum performance parameters for  various qua l i t ies  
of the alcohols (proof), s t a b i l i t y  problems peculiar to alcohols, new lubricant 
requirements, exhaust and evaporative emissions, and corrosion 'and storage charac- 
t e r i s t i c s .  'Ihe focus w i l l  be on high performance, high' compression engines tha t  
operate a t  high eff ic iencies .  mese  engines w i l l  take maximum advantage of the very 
high octane rat ing inherent in  alcohol fuels.  Several designs w i l l  be obtained and 
evaluated, with the most promising being selected f o r  f u l l  vehicle system evaluation. 
Emission characterization w i l l  be an integ,ral pa r t  of the praJram. 



,. 
Management and Program Control , 

This ac t iv i ty  prepares the annual program plan, conducts b h n t h l y  project 
reviews, prepares briefing materials, analyzes policy options and impacts 
(especially economic and environmental), evaluates programs and maintains 
ALco.hol Fuel's production data  bases. 

This un i t  a lso collects and analyzes alcohol production data by state, volume 
and cost  and alcohol usage data  by s t a t e ,  volume and use. 

Program Direction 

This program ac t iv i ty  provides funds for  all off ice  of Alcohol Fuels employees. 
It includes sa la r ies ,  t ravel ,  and benefits. The FY 1982 program direct ion is 
fo r  5 ETE's. 



Department of Energy
F.Y 1982 Congressional Budget. Request

Key Activity Summary

Energy Conversion  and Uti] ization Technology

Estimated Activities Planned Activities

Key Activity During FY 1981 During FY 1982

Stratified-charge Conduct research and experiments Conduct research effort
engine technology leading to data required to verify leading to verifica-

intake process computer models. tion of analyses of in-
take, fuel preparation,
and exhaust processes.

Diesel engine Complete preparations for single-  Conduct experiments;
technology diesel cylinder experiments. develop analysis

techniques.

Conduct research efforts directed Develop and verify ana-
at demonstration of in-cylinder lyses of diesel emis-
diesel particulate formation sions processes.
mechanisms.

Heat exchangers Research into heat exchanger de- Research into methods
technologies signs to overcome problems of for low-cost manu-

flow-induced vibration in shell &  facturing of spirally
tube heat exchangers. fluted, enhanced-per-

formance heat exchang-
er tubes.

Development and dissemination of Aluminized coatings for
-         a validated computerized heat low-cost metallic heat

exchanger network·optimization exchangers.
algorithm.

Chemical Exploratory development of bio- Research into hetero-

processes chemical process technology for geneously catalyzed
technology the production of chemica] feed- selective conversion of

stocks from agricultural wastes. coal/biomass-derived

synthetic gas into
high yields of low
molecular weight chem-
ical feedstocks.

Research to increase stability Exploratory develop-
of catalyst supports used in ment of a low-energy
production of ammonia fertiliz- process for production
ers. of cement.

75



Estimated Activities Planned Activities
Key Activity During FY 1981 During FY 1982

Cycles Identify technology needs and Continue efforts ini-
technologies assess relative importance of tiated in FY 1981.

component constraints for free-
piston and for large kinematic
Stirling engine concepts.  In-
cluded will be investigation of
problems associated with com-
bustor designs for multifuel use.

Initiate research activities to Increased empllasis will-

examine feasibilities of advanced  be directed to under-
Stirling engine concepts and com-  stand heat flow and
ponent processes. transfer aspects common

to Stirling cycles;ana-
lytical techniques will
be developed and appro-
priate experiments will
be conducted.

Research efforts will be ini- Continue effort initi-
Stirling tiated to examine potential of ated in FY 1981.
engines selected methods for increasing
technologies reliability and overall cycle

performance.

Advanced configuration will be     Assess the feasibility
examined and applicable cycle of developing a third
analyses will be performed to generation Stirling
evaluate relevant engine con- engine concept.
cept improvements.

Automotive Assessment of materials require- Research on bonding of
engine ments of light-duty adiabatic zirconia coatings to
materials diesel engines (ADE). metal for ADE piston
technologies heads.

Long-range ordered alloys for Research into improved
high-temperature engines. methods of non-destruc-

tive testing for ceramic
engine components.

Residential and Develop fuel-dependent analysis Continue efforts ini-
commercial techniques and experiments that tiated in FY 1981.
furna.ces will be used to examine combus-
technologies tion process differences rela-

tive to alternative fuels. Initiate research on

advanced concepts for
use of alternative fuel
Without compromise of
performance and environ-
mental impact.
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Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

' PROGRAM OVERVIEW 

GEOTHERMAL 

1 .  

The purpose of the Geothermal Program is to support commercial development and utiliza- 
tion of the nation's geothermal resources as economic, rel,iable, and environmentally 
acceptable energy sources for electrical power generation, for direct heat applications, 
and for thermal energy and methane recovery from geopressured resources. 

Installed electric power capacities of 3,000 MWe and 0.04 Quads of direct heat applicat- 
tions by 1985 are achievable with this Federal program. Market penetration analysis 
shows that the probable (50 percent probability) market share in the year 2000 with 
this Federal program, will be at least 5,800 MWe electrical power capacity and.0.18 
Quads direct heat applications'from hydrothermal resources. The Federal program also 
supports the determination by 1986 of the engineering and economic feasibility of 
.recovering methane, thermal and hydraulic energy from geopressured resources and 
thermal energy from hot dry rock resources. 

The major objectives of the program are to: (1) support hydrothermal utilization by 
. removing technological and environmental constraints; (2) evaluate the technical and 
economic recoverability of methane, and hydraulic and thermal energy from geopressured 
resources; (3) determine the technical and economic feasibility of heat.extraction 
from hot dry rock resources; .and (4) develop the technologies to reduce the cost of 
energy recovery from all geothermal resources. 

The strategy of the Geothermal.Program is to support private sector development of U.S. 
geothermal resources by primarily removing technological barriers to development. The 
basic assumption is that U.S. industry will develop all types of geothermal resources 
if the government provides initial assistance to resolve technical problems and economic 
questions, and institutional issues that are uniquely geothermal and novel to U.S. 
industry. The strategy emphasizes actions required to support the development of geo- 
thermal resource types for which the technology and economics have not been proven. 

The approach includes regulatory reform, cost-shared demonstration, technology develop- 
ment, and information dissemination. Federal progr'&n requirements are a small but 
extremely important part of the total investment that will eventually be required to 
realize the ultimate potential of the very large geothermal resource base. 

The Raft River Binary Pilot Plant project is a pioneering effort to explore the potencia1 
for using moderate temperature (150 OC) hydrothermal resources for generating electric 
power. This effort supports eventual commercial use of low-and moderate-temperature re- 
resources. The 50 MWe cost-shared flash-steam demonstration facility in New Mexico will 
provide technical. and financial data for a1.l parties interested in generating electricitv 
from moderate-and high-temperature liquid-dominated hydrothermal resources. 

The geopressured resource program will continue the initiative taken earlier to 
establish the technical and economic feasibility of exploiting geopressured resources. 
The broad range of uncertainty in the amount of recovereble geo~ressurec! methane is 
being substantially reduced as tests of new and existing wells define geopressured 
reservoir characteristics. The estimated geopressured methane resource base, 3,000- ' 

50,000 quads, will be better assessed, and energy recovery estimates will be refined. 
1 



The hot dry rock (HDR) program will focus on the problem of establishing the technology 
for thermal energy extraction. The basic technical and economic feasibility of the 
extraction technology will be established by constructing and operating a 20-50 MWt 
loop at the Fenton Hill, New Mexico, project site. 

Technology~development will continue to be directed toward cost reduction in areas criti- 
cal for exploitation of geothermal resources. Improved downhole materials, such as 
high-temperature muds and seals will be in commercial geothermal service in the early 
to mid-1980's. Development of well stimulation techniques will increase production from 
marginal wells, and thus improve the economics of geothermal field development. Other 
technology developments will include binary conversion systems to allow exploitation 
of the large moderate temperature hydrothermal resource. Efforts in the geosciences 
will concentrate on new techniques for locating resources and for evaluating the 
lifetime and productivity of reservoirs. 

o A market penetr'ation analysis for hydrothermal resources has shown the extent to 
which the private sector will develop these resources with and without Federal 
incentives. 

o State development planning efforts in 15 western states will be completed, having 
successfully identified and stimulated private sector interest in over 100 pro7 
jects. 

o The Geothermal Progress Monitor system was established and will now provide early 
indications of success or shortfall in industry development. 

o Support of the Interagency Geothermal Coordinating Council resulted in Congressional 
initiatiyes that provide enhanced tax incentives and regulatory exemptions for 
geothermal projects. 

o The National, Conference of State Legislatures participated in 41 state legislative 
workshops which led to the introduction of 58 geothermal bills by 12 state legisla- 
tures. Work will continue .in four to six additional states. 

o Nineteen technical and economic feasibility studies of direct heat applications have 
identified prospective non-electric users co-located with low- to moderate-temperature 
hydrothermal reservoirs. 

o A total of 12 direct heat demonstration projects are expected to become operational. 

o The Raft River, Idaho, 5 MWe plant will be completed and the.plant turned over to 
a utility group. 

o continued support of the Interagency Geothermal Coordinating Counci 1, including 
the preparation of the Annual Beport to Congress, the Federal Geothermal Program 
Plan, and quarterly Progress Monitor Reports. 



o An environmental assessment of t h e  impact of withdrawing geothermal f l u i d s  w i l l  
be  completed. 

o The 50 MWe geothermal flash-steam power p l a n t  a t  Baca, New Mexico, w i l l  be completed 
and ready f o r  shakedown t e s t i n g .  

o Monitoring and eva lua t ion  w i l l  cont inue a t  t h e  3 MWe wellhead genera tor  i n  t h e  
Puna D i s t r i c t  of Hawaii. F e a s i b i l i t y  of  t h i s  type of  system should .be e s t ab l i shed  
s o  t h e  p r i v a t e  s e c t o r  can pursue development. 

\ 

o ~ d d i t i o n - a l  geopressured wells-of-opportunity w i l l  be completed and t e s t e d  t o  b e t t e r  
de f ine  t h e  magnitude and na tu re  o f  t h i s  resource.  

0 An a d d i t i o n a l  des ign  we l l  and continued t e s t i n g  of e x l s t i n g  w e l l s  w i l l  ~ r o v i d e  a 
pre l iminary  conclusion concernlug t h e  of t h e  geopressured r e s e r v o i r s .  

o F rac tu r ing  experiments with t h e  20-50 M W t  hot  dry rock thermal loop system a t  
Fenton H i l l ,  New Mexico and t h e  cons t ruc t ion  of sur face  equipment w i l l  s e t  t h e  
s t a g e  f o r  f u l l - s c a l e  t e s t i n g  i n  FY 1983. 

d 

o Severa l  h igh  p r i o r i t y  components ( d r i l l i n g  equipment, conversion equipment, and 
downhole pumps) w i l l  be developed and f i e l d  t e s t e d .  

o Resu l t s  of wel l  s t imu la t ion  i n  h igh  temperature we l l s  w i l l  be ava i l ab l e .  

0 Prel iminary r e s u l t s  w i l l  be a v a i l a b l e  on h igh  p r i o r i t y  geosciences technology 
developments. 

The annual con t r ibu t ion  from hydrothermal geothermal resources  w i l l  reach 5,800 MW 
of e l e c t r i c  power product ion.and 0.18 quads of thermal energy f o r  d i r e c t  h e a t  applica-  
t i o n s  by t h e  year  2000. This  u se fu l  energy product ion,  however, does not measure t h e  
f u l l  b e n e f i t .  I n  add i t i on  t o  i t s  p o t e n t i a l  f o r  reducing o i l  imports ,  geothermal i s  a n .  
environmental ly benign energy source;  i t  i s  a d i spersed  small-scale  energy source and 
i t  can have s i g n i f i c a n t  economic bene f i t  f o r  r u r a l  a r e a s ,  which i s  where t h e  resource  
i s  o f t e n '  loca ted .  

The b e n e f i t s  from t h e  geopressured program a r e  harder  t o  de f ine  because t h e r e  i s  no 
f i rm b a s i s  f o r  e s t ima t ing  f u t u r e  production. However, given t h e  p o t e n t i a l  economically 
recoverable  resource  of from 300 t o  5,000 quads and t h e  f a c t  t h a t  t he  f u e l  form 
(methane) i s  so d e s i r a b l e ,  it  i s  i n  t h e  n a t i o n a l  i n t e r e s t  t o  eva lua t e  t h e  resource  
a s  soon a s  poss ib le .  The cu r r en t  program i s  expected t o  demonstrate t h i s  by 1986. 

The b e n e f i t s  of t h e  ho t  dry rock program a r e  a l s o  hard t o  quant i fy .  Again, t h e  t r e -  
mendous magnitude of t h e  resource  j u s t i f i e s  research  and development t o  determine 
t h e  t e c h n i c a l  and economic f e a s i b i l i t y  of using t h i s  resource.  The f a c t  t h a t  Germany 
and Jqpan a r e  cost-sharing our research  confirms the  observa t ion  t h a t  hot  dry rock 
has  s i g n i f i c a n t  long term p o t e n t i a l .  



T H I S  PAGE' ,  : . .  

W A S  .INTENTIONALLY 
LEFT BLANK 



Geothermal 
Energy Supply Research and Development- Operating Expenses 

Energy Supply Research and Development - P l a n t  and C a p i t a l  Equipment 
(Tabular d o l l a r s  i n  thousands. Na r ra t i ve  m a t e r i a l  i n  whole d o l l a r s . )  

FY 1990 FY 1981 
Appropr i a t i on -  Appropriat ion 

Geothermal: 
Hydrothermal i n d u s t r i a l i z a t i o n  

Operating expenses ........ $45,150 $49,024 
Cap i t a l  equipment ........ 800 0 
P l a n t  .................... 24,450 18,911 

Subfotal . . . . . . . . . . .  .... 70,400 .67,935 
Geopressured resources  

Operating expenfies ....... 35,700 .35,600 
.Cap i t a l  equipment.. ....... 300 200 

............... Subtotal . .  36,000 35,800 
Geothermal Technology 
Development 

Hot dry rock program 
Operating expenses ....... 14,000 13,500 
C a p i t a l  equipment ........ 1,000 500 

Sub to t a l  .............. 15,000 '14,000 
Component development 

Operat ing expenses ....... 24,900 35,300 
C a p i t a l  equipment. ........ 1,100 610 

.............. Sub to t a l  .26,000 35,910 
Program d i r e c t i o n  

Operat ing expenses. ....... 1,802 2,376 
Subto ta l . .  .............. l', 802 2,376 

T o t a l  
Operat ing expenses. ....... 121,552 ' 135,800 
C a p i t a l  equipment. , ....... 3,200 1,310 
Plan t . . . . . . . . . . . . . . . . . . . . .  24,450 18,911 

........... Geothermal $149,202 ' , $156,021 * 

FY 1982 FY 1982 
Base Request 

* Proposed r e s c i s s i o n  w i l l  reduce t h e  FY 1981 app rop r i a t i on  by $13,500,000. 

Authorizat ion:  P.L. 93-410 1 1 ,  



S u m r y  of Changes 

Energy Supply Research and ~ e v e l o ~ m e n t  
( d o l l a r s  i n  thous'ands) 

I 

M 1981 Appropriat ion enacted ............................................... $ 156, 021 

B u i l t  i n  i nc r ea se s  and decreases:  

Pay cos t  supplemental ................................................. + 0 

FY 1982 base . ;  ................................................... $ 156. 021 

Program i n c r e a s e s  and decreases:  

Hydrothermal i n d u s t r i a l i z a t i o n  

o P lanning  and a n a l y s i s  ................................................. - 6. 081 

o P r i v a t e  s e c t o r  development ............................................ . 2. 378 

...................................... . o Resource d e f i n i t i o n  t e rmina t i on  - 21, 224 

. Nat iona l  resource  assessment ....................... -185 
- State-coupled assessment ........................... - 9. 909 
- Industry-coupled case  s t u d i e s  ...................... - 530 
- 'User-coupled conf i rmat ion  d r i l l i n g  ................. -10, 600 

o Non e l e c t r i c  demonstrat ions . t e rmina t i on  ............................. . 11. 500 - . 
......... . o Envi tonmental c o n t r o l  now budgeted i n  component development . 2, 600 

o 50 MWe F la sh  steam demonstrat ion p l an t .  Va l l e s  Caldera. NM ............. . 6. 050 

50 MWe Binary demonstrat ion p l an t .  Heber. CA . 8. 000 0 .......................... 
o 5 MWe  aft ~ i v e r  p i l o t  p l an t .  Malta. I D  ; - 3. 702 .............................. 

. o Geothermal component t e s t  f a c i l i t y .  Eas t  Mesa. CA ..................... 400 

S u b t o t a l  ..................................................................... $-  61. 935 

Geopressured r e sou rce s  

o Reduce des ign  we l l  a c t i v i t y  ........................................... . 14. 426 

o Reduce suppor t ing  RbD ................................................. - 1, 038 

............................ S u b t o t a l  ............................... ........ ....................................... $- 15 ,  464 

Geothermal technology development 

o Hot dry rock program ............................................ $- 4, 000 



Summary of Changes (Continued) 

Energy.Supply Research and Development 
(dollars in thousands) 

o Component development 

- Drilling technology .......................................... - 7,211 

........................................... - Energy conversion - 8,318 

......................... .- Reservoir stimulation............... - 1,300 

- Geochemical engineering and materials........................ - 4,095 

...................................... - Geoscience techndlogy.. - 5,047 

- Environmental control - budgeted previously in ~~drothermal 
industrialization ........................................... + 500 

.......................................................... Subtotal $- 25,471 

Program direction 

0 decrease of 26 staff years.. ................................. - .776 
, 

........................................................... Subtotal.. 776 



Hvdrothermal Industrialization 

FY 81 ~ppropriation FY 82 Base FY 82 Request 

Planning and Analysis 

No funds are being requested for Planning and Analysis, a $6,081,000 decrease from 
the FY 1981 appropriation. This reduction in Federal support reflects a significant 
redirection of the thrust of the geothermal program toward greater reliance on the 
states and private sector for short term development and hydrothermal commercialization 
Thus, planning and analysis to support the short term'commercialization activity is 
being phased out. 

continued support in FY 1982 for the Ititeragency Geothermal Coordinating Council (IGCC) 
is essential for Federal agency cooperative planning and the implementation of barrier 
mitigation activities. As part of DOE'S leadership role in the IGCC, the progress 
of geothermal development is monitored and information is disseminated to other govern- 
ment agencies and to the private sector. Such information.is important for assessing 
the success or failure of the Federal program. The Interagency Geothermal Council and 
Progress Monitor will be supported by in-house staff. 

The jointly funded Federal-State commercialization planning in 15 western states and 
two eastern states will be phased out in FY 1981. These Federally-supported planning 
efforts provide a solid foundation 'for continued geothermal development planning by the 
States in .FY 1982 and following years. 

Private Sector Development 

No funds are being requested for FY 1982. This is a decrease of $2,378,000 from the 
FY 1981 budget. This phase out reflects the substantial pr6gress in accelerating 
development of hydrothermal energy during the last two years, resulting in an 
industrial base that can be self-supporting in future years. 



Resource Def in i t i on  

The Resource Def in i t i on  Program, funded a t  $21,224,000 i n  1981, i s  being terminated i n  
FY 1982, and no funding i s  requested based on t h e  assumption t h a t  t he se  a c t i v i t i e s  
be w i l l  assumed hy t h e  USCS, t h e  s taLes and t h e  p r i v a t e  s e c t o r  a s  app rop r i a t e .  

The Resource Def in i t i on  a c t i v i t y  confirms t h e  ex i s t ence  of hydrothermal r e s e r v o i r s ,  
which i s  t h e  i n i t i a l  phase of br inging  hydrothermal energy on l i n e .  The a c t i v i t i e s  
t o  meet t h i s  goa l  a r e :  (1 )  eva lua t e  t h e  resource  p o t e n t i a l  of t h e  U.S. and e s t a b l i s h  
t h e  geographic d i s t r i b u t i o n  of t h e  resource ;  (2 )  confirm t h e  ex i s t ence  and c o m e r c i a l  
p o t e n t i a l  of high-temperature r e s e r v o i r s  s u i t a b l e  f o r  e l e c t r i c a l  power genera t ion ;  
and, ( 3 )  confirm low- and moderate-temperature r e s e r v o i r s  f o r  d i r ec t -hea t  app l i ca t i ons .  
In  achieving these  o b j e c t i v e s ,  DOE worked with t h e  U.S. Geological  Survey (USGS) i n  

.performing na t iona l  and r eg iona l  resource  assessments;  with p r i v a t e  s e c t o r  resource  
developers .  i n  confirming of  high-temperature r e s e r v o i r s  with near-term commercial 
p o t e n t i a l  (Industry-Coupled Reservoir  Confirmation);  and with i nd iv idua l  s t a t e s  i n  
t a r g e t i n g  low- and moderate-temperature r e s e r v o i r s  i n  which e x i s t i n g  resource  devel- 
opers  c u r r e n t l y  have l i t t l e  i n t e r e s t  (State-Coupled Assessment). In  a d d i t i o n ,  a 
user-coupled a c t i v i t y  t o  a s s i s t  i n  t h e  confirmation of low- and moderate-temperature 
r e s e r v o i r s  t h a t  could supply t h e  needs of s p e c i f i c  d i r e c t  hea t  u se r s  was introduced.  

Nonelec t r ic  F ie ld  Experiments 

No funds a r e  requested f o r  n o n e l e c t r i c  demonstrat ions i n  FY 1982. This  i s  a decrease  
of $11,500,000 from t h e  FY 1981 l e v e l ,  and s h i f t s  r e s p o n s i b i l i t y  t h i s  a c t i v i t y  t o  t h e  
p r i v a t e  s ec to r .  

The o b j e c t i v e  of t h i s  a c t i v i t y  i s  t o  demonstrate t echn ica l  and economic v i a b i l i t y  of 
d i r e c t  use of hydrothermal energy i n  a c t u a l  f i e l d  p r o j e c t s  t o  provide ope ra t iona l  
engineer ing  and economic d a t a ,  and t o  provide experience f o r  t h e  l o c a l  resource  and 
engineer ing  f i rms which a r e  egpected t o  c o n s t i t u t e  t h e  bus iness  base f o r  p r i v a t e  
s e c t o r  development. 

Twenty-four p r o j e c t s  were i n i t i a t e d  i n  FY 1979 and FY 1980. S u i t a b l e  resources  
and favorable  economics have so f a r  been confirmed f o r  15 of t h e s e  p r o j e c t s ,  
r e s e r v o i r  confirmation i s  s t i l l  underway fo r  s i x  o the r  p r o j e c t s ,  and t h r e e  p r o j e c t s  
f a i l e d  t o  f i n d  resources  s u i t a b l e  f o r  t h e  intended use.  

I 
Although ind iv idua l  p r o j e c t s  run f o r  two t o  f i v e  yea r s ,  funding has  been au thor ized  on 
an annual b a s i s  a s  p r o j e c t s  developed. Funding through FY 1981 , w i l l  a l low f o r  comple- 
t i o n  of seventeen p r o j e c t s .  No f u r t h e r  Federal  support w i l l  be provided f o r  t h e  
remaining seven p r o j e c t s .  With energy p r i c e s  i nc reas ing  and t h e  Federal. support 
a l ready  provided t o  t he se  p r o j e c t s ,  i t  has been concluded t h a t  t he se  p r o j e c t s  a r e  
s u f f i c i e n t l y  economic t o  j u s t i f y  an end t o  Federa l  suppor t .  Technical problems i n  
implementing p r o j e c t s  a r e  judged t o  be w i th in  t h e  a b i l i t y  of t h e  p r i v a t e  s e c t o r  t o  
so lve .  



Environmental Control Technology 

This program was previously funded in the Hydrothermal Industrialization budget 
category. 'For FY 1982, Environmental Control Technology will be budgeted in the 
Component Development category. 

50 MWe '~eothermal Flash-Steam Demonstration Power' Pl'ant (Baca) 

A total of $6,000,000, is requested for the cost-shared 50 MWe Demonstration Power 
Plant at the Valles.Caldera, in New Mexico, which is a decrease of $6,050,000 from 
FY 1981, consistent with the project funding schedule. 

The primary objective of this project is the design, construction, and operation 
of the first commercial-scale 50 MWe flash-steam geothermal electric power 
plant which utilizes a liquid-dominated hydrothermal reservoir in the United 
States. Statistically-reliable engineering and cost data on reservoir performance 
and plant construction and operation will be provided to the geothermal industry. 
This project is needed to provide maximum stimulus to non-Federal dcvelopment in 
the U.S. for high-temperature, liquid-dominated hydrothermal resources usable for 
electric power production. 

~etailed design and long-lead procurement began in FY 1979, well drilling began in FY 
1980, and plant construction began in FY 1981. The amount requested for FY 1982 is 
suf ficieat to maintain project schedule. 

50 Mwe Geothermal B:nary Demonstration Power Plant (Heber) 

.No funds are requested for the 50 MWe Demonstration Power Plant at Heber California. 
This is a decrease of $8,000,000 from FY 1981. This project is being turned over 
to the private participants, Completion will then be determined by market forces. 
A rescission request for $4,000,000 in FY 1981 is being submitted. 

5 MWe Raft River Pilot Plant 

No. funds are requested for continuing the operation of the Raft River Pilot Plant 
at Malta, Idaho. This,is a decrease of $3,702,000 from FY 1981. 

This project is a 5 MWe geothermal binary pilot plant using energy from a moderate- 
temperature hydrothermal resource (150°C). The objectives of the project are to serve 
as a test bed for advanced energy conversion concepts, to verify capacity of the 
hydrothermal reservoir for future development by private industry, and to supply other 
information on the geothermal reservoir, plant equipment, and plant operations for use 
in planning and operating future binary cycle generation systems. 

~itle I1 design was completed and construction began in FY 1978 and was completed in 
FY 1980. Plant check-out and start-up will be accomplished in 1981, after which the 
plant may be turned over to a local utility group. 



HGP-A Geothermal Wellhead Generator 

NO a d d i t i o n a l  funding i s  requi red  f o r  t h e  Wellhead Generator p r o j e c t ,  t h e  opera t ion  

I of which w i l l  be paid f o r  by revenups from power produced by t h e  p r o j e c t .  The 
amount apporpr ia ted  i n  FY 1980 was $3,642,000 and no new funding was requested i n  
FY 1981. 

The o b j e c t i v e  of t h i s  p r o j e c t  i s  t o  eva lua t e  t h e  f e a s i b i l i t y  of using a .wellhead , 

genera tor  t o  produce baseload e l e c t r i c a l  power. The 3  MWe genera tor  w i l l  use the ' .  '' 

geothermal f l u i d  from a  v e l l  d r i l l e d  i n t o  t h e  zone of an a c t i v e  volcano i n  t h e  Puna 
~ i s t r i c t ,  Hawaii. The major power p l an t  components a r e  cons t ruc ted  such t h a t  they can 
be e a s i l y  moved t o  o the r  s i t e s  a t  some f u t u r e  d a t e .  The p ro j ec t  i s  expected t o  l ead  
to'  commercial a p p l i c a t i o n s  of wellhead gene ra to r s .  

Construct ion began i n  t h e  t h i r d  q u a r t e r  of FY 1979 and w i l l  be completed i n  t h e  second 
q u a r t e r  of FY 1981. P lan t  opera t ion  w i l l  commence i n  t h e  3rd qua r t e r  of FY 1981. The 
p l an t  w i l l  be opera ted  by t h e  Hawaiian E l e c t r i c  Company. 

. , 

Geothermal.Component Test F a c i l i t y  

No funds a r e  reques ted  f o r  FY 1982. This  i s . a  decrease  of $400,000 from FY.1981. 
This  f a c i l i t y  i s  being decommissioned fol lowing succes s fu l  completion a s  a  t e s t  
f a ~ i l i t y  f o r  DOE and t h e  p r i v a t e  s ec to r .  



Geopressured '  Resources  

FY 81 A p p r o p r i a t i o n  FY 8 2  Base FY 82 Request 

Th-e'FY 1982 r e q u e s t  f o r  t h e  Geopressured Resources  Program i s  $20,336,000. 
T h i s  i s  $15,464,000 l e s s  t h a n  t h e  amount a p p r o p r i a t e d  f o r  FY 1981, r e f l e c t i n g  
o u r  i n a b i l i t y  t o  s e l e c t  enough a d d i t i o n a l  promising new d r i l l  s i t e s  t o  suppor t  
a h i g h e r  d r i l l i n g  r a t e  because  o f  our  s t i l l  i n a d e q u a t e  knowledge o f  t h e  geo- 
p r e s s u r e d  zones .  

The g e n e r a l  o b j e c t i v e s  o f  t h e  geopressure-geothermal  program a r e  t o  f u l l y  d e f i n e  
t h e  e x t e n t  and magnitude of  t h e  geopressured  r e s o u r c e ,  t o  de te rmine  i t s  economic 
and t e c h n i c a l  p r o d u c i b i l i t y ,  and t o  u n d e r s t a n d  and m i t i g a t e  t h e  environmental  and 
i n s t i t u t i o n a l  concerns  a s s o c i a t e d  w i t h  i t s  p r o d u c t i o n ,  and t h e r e b y  encourage 
commercial  development of t h e  r e s o u r c e  by t h e  p r i v a t e  s e c t o r .  

Any energy  p roduc t ion  by 1985 i s  expec ted  t o  be d e r i v e d  from a s u c c e s s f u l  r e s o u r c e  
d e f i n i t i o n  a c t i v i t y  t h a t  emphasizes  t h e  t e s t i n g  of  new DOE w e l l s  i n  t h e  Gulf Coast 
a r e a  of Texas and ~ o u i s i a n a .  Assuming f a v o r a b l e  r e s u l t s ,  development by t h e  p r i v a t e  
s e c t o r  would commence i n  t h e  mid-1980's. T h i s  would occur  a s  t h e  i n d u s t r y ' s  percep- 
t i o n  o f  r i s k  d e c r e a s e s  and economic methane r e c o v e r y  i s  demons t ra ted .  There i s  
abundant.  ev idence  t h a t  t h e  e x i s t i n g  o i l  and g a s  i n d u s t r y  can  move r a p i d l y  t o  deve lop  
g e o p r e s s u r e d  r e s o u r c e s  i f  i t  can be shown t h a t  development can be done economical ly  
and wi thou t  s e v e r e  environmental.  impact .  

Geopressured-geothermal a q u i f e r s  on t h e  U.S. Gulf Coast a r e  porous  sands tone  forma- 
t i o n s  c o n t a i n i n g . m o d e r a t e l y  h o t  (90  C t o  over  200 C) wa te r  a t  h i g h  p r e s s u r e  (6 ,000 
p s i  t o  over  15,000 p s i )  and o f  v a r y i n g  s a l i n i t y .  N a t u r a l  g a s  (methane) i s  d i s s o l v e d  
i n , t h e  b r i n e .  E s t i m a t e s  o f  t h e  amount o f  methane i n  geopressured  a q u i f e r s  l o c a t e d  
a l o n g  t h e  Texas and L o u i s i a n a  Gulf Coast r ange  from 3 ,000  t o  50,000 quads .  T h i s  
r a n g e  o f  u n c e r t a i n t y  i s  a r e s u l t  of  t h e  ex t remely  l i m i t e d  informat ' ion which p r e s e n t l y  
e x i s t s  on r e s e r v o i r  c h a r a c t e r i s t i c s  and methane c o n c e n t r a t i o n s  i n  t h e  fo rmat ion  
f l u i d s .  

Economic energy r e c o v e r y  p r o j e c t i o n s  range  from 30U t o  5 ,000 quads.  Although 
thousands  of  w e l l s  have p e n e t r a t e d  geopressured  a q u i f e r s  i n  t h e  s e a r c h  f o r . o i 1  and 
n a t u r a l  g a s ,  none have been used t o  produce g a s  from t h e  b r i n e .  The r e a s o n s  f o r  
t h i s  have been t h e - l o w  p r i c e  o f  g a s  i n  t h e  p a s t ,  t,he u n c e r t a i n t y  o f  r e c o v e r y ,  t h e  
h i g h  c o s t  of .  f l u i d  d i s p o s a l ,  and env i ronmenta l  concerns .  The u n c e r t a i n i t i e s  a s  t o  
t h e  amount o f  methane i n  p l a c e  and t h e  f r a c t i o n  r e c o v e r a b l e  w i l l  be  reduced a s  
t e s t s  o f  new and e x i s t i n g  w e l l s  b e t t e r  d e f i n e  geopressured  r e s e r v o i r  c h a r a c t e r i s t i c s .  

The s t r a t e g y  of  t h e  program i s  p r i m a r i l y  one of  r e s o u r c e  d e f i n i t i o n .  T h i s  c o n s i s t s  
o f  e s t i m a t i n g  magnitude and d i s t r i b u t i o n  from g e o p h y s i c a l  d a t a ,  p rov ing  t h e  recover -  
a b i l i t y  o f  t h e  t h r e e  forms o f  c o n t a i n e d  e n e r g y ,  and de te rmin ing  t h e  a c t u a l  c o s t s  of  
p r o d u c t i o n ,  u t i l i z a t i o n ,  and f l u i d  d i s p o s a l .  Major emphasis i s  on o b t a i n i n g  d a t a  b,y 
d r i l l i n g  i n t o  and t e s t i n g  geopressured  a q u i f e r s .  Two t y p e s  of t e s t s  a r e  i n v o l v e d :  
t h o s e  u s i n g  u n s u c c e s s f u l  o i l  and g a s  w e l l s  d r i l l e d  by i n d u s t r y ,  b u t  which p e n e t r a t e d  
geopressured  a q u i f e r s ,  and t h o s e  which r e q u i r e  new w e l l s  des igned  e s p e c i a l l y  f o r  
long-term, h igh  f l o w r a t e  t e s t i n g  o f  geopressured  r e s e r v o i r s .  

T e s t s  i n  e x i s t i n g  w e l l s  were i n i t i a t e d  i n  FY 1978 and a r e  c o n t i n u i n g  i n  FY 1981. The 
c u r r e n t  r a t e '  i s  two such tests p e r  y e a r ,  and i t  i s  b e l i e v e d  t h a t  t h i s  r a t e  can. .be  
s u s t a i n e d  i n  t h e -  f u t u r e .  These w e l l s  a r e  u s u a l l y  s u i t a b l e  o n l y  f o r  shor t - t e rm t e s t s  
because  of  flow r a t e  l i m i t a t i o n s  and w e l l  l o c a t i o n ,  b u t  t h e y  p rov ide  d a t a  on d i s t r i -  
b u t i o n  of  t h e  r e s o u r c e  and f l u i d  c h a r a c t e r i s t i c s .  Such t e s t s  a r e  much l a s s  c o s t l y  
t h a n  t h o s e  conducted u s i n g  new geopressured-geothermal  w e l l s .  



The we l l s  d r i l l e d  s p e c i f i c a l l y  f o r  t h e  DOE geopressured-geothermal program a r e  
designed f o r  long-term production t e s t s  of up t o  two years  a t  t h e  h igh  r a t e s  of 
flow necessary  t o  be commercially i n t e r e s t i n g .  Since t h e  phys ica l  c h a r a c t e r i s t i c s  
of geopressured a q u i f e r s  vary g r e a t l y  with geographical  l oca t ion ,  a  s u b s t a n t i a l  
number of both types of t e s t s  w i l l  be r equ i r ed  t o  cha rac t e r i ze  t he  resource .  The 
a c t u a l  number t h a t  w i l l  eventua l ly  be needed i s  unknown and not  amenable t o  r e l i a b l e  
a n a l y s i s  without  more resource  da t a .  However, a  p i c t u r e  of t h e  resource  i s  gradual ly  
emerging, and i t  i s  c u r r e n t l y  es t imated  t h a t  approximately 12 s t r a t e g i c a l l y  placed 
new wel l s ,  supplemented by 20 t e s t s  i n  e x i s t i n g  we l l s  over t h e  next f i v e  yea r s ,  
should be s u f f i c i e n t  t o  adequately c h a r a c t e r i z e  t h e  resource .  

The est imated number of new and e x i s t i n g  we l l s  f o r  FY 1981 and FY 1982 a r e  a s  
fol lows:  

Estimated No. of  Wells. 
' -  FY 1981 FY 1982 

New Wells D r i l l e d  
New Wells on ~ e s t  ' 

Tests  i n  Ex i s t i ng  WelEs 



Geothermal Technology Development 

FY 81 Appropriation FY 82 Base FY 82 Request 
. . 

$49,910 $49,910 $20,439 '. 

Hot Dry Rock a .  

For FY 1982 $lC1,000,000 is requested to support the hot dry rock program. The FY 1982 
request is $4,000,000 less than the FY 1981 appropriation and results primarily from 

' 

completion of the drilling phase of therma'l loop construction. The delays in con- 
structing and operating that loop also make it appropriate to deemphasize resource 
assessment and development of additional experimental sites. 

The basic goa.1 of the hot dry rock (HDR) program is to demonstrate the practicality 
of extracting energy from the extremely large hot dry rock resource base. The hot dry 
rock resource base is larger than both the hydrothermal and geopressured resources 
combined, and its' contribution will become extemely significant if technical and economic 
feasibility can be demonstrated. 

Since 1970 the Los Alamos Scientific Laboratory (LASL) has been developing its approach 
for HDR'energy extraction from hydraulically fractured rock. Since 1978'a nominal 5 MWt 
thermal loop has been operated on an experimental basis at the Fenton Hill site in New 
Mexico. The first well of the 20-50'MWt system was completed in FY 1980, and the second 
well will be completed in FY 1981. 

Development of the underground heat trans'fer system will begin in FY 1982 with a series 
of fracturing experiments followed by surface system construction and operation. This 
system will be commercial in configuration and.temperature and will provide critically 
needed data on reservoir lifetime and operating characteristics. 

Under an International Energy Agency (IEA) Implementing Agreement, the Federal Republic 
of Germany has been contributing $2,500,000 per year to the project since FY 1980. 
Japan joined the agreement in FY 1981. These additional funds have helped to offset 
offset the cost overruns experienced on the two new deep wells. However, the delays 
experienced in drilling the wells for the new system at Fenton Hi.11 have made it 
necessary to cut back the nationwide resource definition effort. 

The proposed HDR budget represents the minimum level required to support Fenton Hill 
, development under the IEA agreement. 

Component Development 

~ o Drilling and Completions Technology 

For FY, 1982 $2,539,000 is requested 'for development of geothermal drilling and 
completion technology. This is a $7,211,000 decrease from the amount actually 
appropriated in FY 1981, and results from a reorientation of the program. 

The program is being reoriented from an across-the-board attack on geothermal drilling 
and completion problems to emphasing development of only those items that have been 
determcned to have the highest potential for cutting-drilling costs. 



This approach de lays  advanced d r i l l i n g  system development, s u b s t a n t i a l l y  reducing t h e  
cos t  of t h e  program i n  FY 1982. The program i s  c l o s e l y  l inked  t o  t h e  i ndus t ry  and has  
under development technology improvements t h a t  can red.uce t h e  cos t  of' d r i l l i n g  geo- 
thermal. we.1L.s by' 25 'perc'ent, thereby impacting . the cos t  of geothermal power. 

High p r i o r i t y  items inc lude  S t ra tapax  b i t s  using man-made diamonds, high speed b i t s ,  
downhole motors, i n e r t  gas  d r i l l i n g ,  and l o s t  c i r c u l a t i o n  c o n t r o l .  

o Energy Conversion 

The FY 1982 reques t  f o r  Energy Conversion i s  $2,500,000, a $8,318,000 decrease  
from the  FY.1981 app rop r i a t i on .  This decrease  r e f l e c t s  a r e o r i e n t a t i o n  of 
t he  program away from a c t i v i t i e s  which a r e  near-term i n  na ture .  ,Those a c t i v i t i e s  
dea l ing  with steam technology, downhole pumps, wellbore two phase flow and waste hea t  
r e j e c t i o n  systems w i l l  be concluded and documented f o r  technology t r a n s f e r  t o  
i ndus t ry .  Those research  a c t i v i t i e s  expected t o  have t h e  g r e a t e s t  long range impact,  
inc luding  two d i s t i n c t  advanced binary-cycle concepts ,  w i l l  cont inue.  

The b inary  cyc l e  i s  p a r t i c u l a r l y  wel l  s u i t e d  f o r  i nc reas ing  b r ine  u t i l i z a t i o n  
e f f i c i e n c y  (over  flash-steam technology) and reducing c a p i t a l  and opera t ing  c o s t s  fo r  
moderate temperature geothermal resources .  Moderate temperature resources  a r e  
i nhe ren t ly  more expensive t o  e x p l o i t  than high temperature resources  because they. 
demand h igher  b r i n e  flow r a t e s .  Approximately 80 percent  of t h e  i n f e r r e d  140,000 MWe 
hydrothermal resource  base i s  moderate temperature. This  f r a c t i o n  of t h e  resource  
base i s  approximately twice a s  expensive f o r  power production a s  high temperature 
resources  c u r r e n t l y  i n  product ion.  Accordingly, t h e  FY 1982 program cont inues  develop- 
ment of t h e  most promising binary concept ,  t h e  d i rec t -contac t  heat  exchanger. 

I n  t h e  d i rec t -contac t  b inary  hea t  exchanger des ign ,  t h e  secondary f l u i d  i s  heated 
through d i r e c t  mixing with t h e  b r i n e ,  thereby e l imina t ing  most equipment foul ing  
problems. The hea t  exchanger c a p i t a l  c o s t s  a r e  g r e a t l y  reduced and e f f i c i e n c y  i s  
increased .  A l imi ted  t e s t  o f . a  500 KWe prototype p i l o t  p l a n t ,  which i s  p r e sen t ly  
ope ra t iona l ,  w i l l  be conducted i n  FY 1982. Funds requested f o r  FY 1982 t o t a l  . 
$1,400,000. 

o s t imu la t ion  

The FY 1982 reques t  f o r  r e s e r v o i r  s t imu la t ion  i s  $1,900,000, a decrease  of $1,300,000 
from FY 1981, which supports  a minimum r a t e  of t e s t i n g  i n  FY 1982. 

The geothermal wel l  f i e l d  c o n s t i t u t e s  about 50 percent. of t h e  c o s t  of a geothermal 
e l e c t r i c  power p l a n t .  Consequently, cos t - e f f ec t ive  means of i nc reas ing  wel l  
product ion and s t imu la t ing  "dry holes" w i l l  have an immediate, l a rge  impact -on t h e  
cos t  of geothermal power. 

Reservoir  s t imu la t ion  methods have been used rou t ine ly  f o r  many years  i n  t h e  o i l  and 
gas i ndus t ry ;  however, t hose  techniques a r e  not d i r e c t l y  appl icable  t o  t h e  d i f f e r e n t  
geologic  condi t ions  and h igh  temperatures  found i n  geothermal r e s e r v o i r s  ... The approach 
i n  t h e  program has been t o  a p p l y . o i 1  and gas  techniques t o  geothermal s i t u a t i o n s  i n  a 



s e r i e s  of p rogress ive ly  more d i f f i c u l t  a p p l i c a t i o n s ,  developing new techniques and 
hardware a s  needed along t h e  way. I n  FY 1981, s i x  s t imu la t i on  experiments w i l l  be  
conducted. The i n i t i a l  t e s t s  a t  Raft  River ,  Idaho, and a t  East  Mesa, C a l i f o r n i a ,  
have been h igh ly  succes s fu l  and t h e  program w i l l  be  extended t o  s t i m u l a t e  h o t t e r  
w e l l s  and e-valuate var-ious R a c t u r i n g  techni-ques. The amount reques ted  f o r  FY 1982 
w i l l  suppor t  t e s t s  i n  t h r e e  h igh  temperature we l l s .  

o  Geochemical Engineering and Ma te r i a l s  

I n  FY 1982 $700,000 i s  reques ted  f o r  Geochemical Engineering and Ma te r i a l s .  
This  r ep re sen t s  a  $4,095,000 decrease  from FY 1981, which is  made pos s ib l e  by 
r e q u i r i n g  each f i e l d  p r o j e c t  t o  pay fo r  i t s  own developmental support  i n  t h e  a r e a s  
of geochemistry and m a t e r i a l s .  

The geochemical engineer ing  and m a t e r i a l s  a c t i v i t i e s  w i l l  e s s e n t i a l l y  conclude 
t h e  ongoing development t o  i n c r e a s e  system r e l i a b i l i t y  and l i f e t i m e  and concent ra te  
on t r a n s f e r  t o  i n d u s t r y  of co r ro s ion  and s c a l e  prevent  ion technology developed over  
t h e  pa s t  f i v e  yea r s .  Geothermal wel l  cement t e s t i n g  being undertaken i n  conjunc t ion  
wi th  t he  Republic of Mexico and t h e  American Petroleum I n s t i t u t e  w i l l  be cont inued 
t o  determine which cements a r e  b e s t  capable of extending wel l  l i f e  and reducing we l l  
c o s t s .  Development p r o j e c t s  involv ing  c a b l e ,  s e a l s ,  bea r ings ,  nonmeta l l i c  mater i .a ls  
and h igh  temperature geochemical s enso r s  f o r  improved p l an t  c o n t r o l s  w i l l  be assessed  
f o r  t h e i r  commercial p o t e n t i a l .  Technology t r a n s f e r  p r o j e c t s ,  workshops, r e p o r t s  
and o t h e r  a c t i v e  i n t e r a c t i o n s  with developer  and s u p p l i e r  i n d u s t r i e s  w i l l  be used t o  
y i e l d  t h e  maximum b e n e f i t s  from government-funded R&D. 

o Geoscience Technology 

For FY 1982, $2,300,000 i s  reques ted  f o r  Geoscience Technology, a  $5,047,060 
dec rea se  from t h e  FY 1981 app rop r i a t i on .  This  dec rea se  i s  made pos s ib l e  by reor ien-  
t a t i o n  of  programs t o  emphasize longer  term technology development t h a t  i ndus t ry  i s  
no t  pursuing.  

Programs t h a t  a r e  developing geothermal technology i n  t h e  a r ea  of  t h e  geosciences 
i nc lude  exp lo ra t i on  technology,  and r e s e r v o i r  engineer ing .  

The exp lo ra t i on  technology development a c t i v i t y  has a s  i t s  o b j e c t i v e s :  improved 
accuracy and g r e a t e r  r e l i a b i l i t y  i n  l o c a t i n g  geothermal d r i l l i n g  t a r g e t s ,  and 
r educ t i on  i n  t h e  c o s t  of exp lo ra t i on  a c t i v i t i e s  by dev i s ing  more cos t - e f f ec t i ve  
techniques .  These f a c t o r s  have been i d e n t i f i e d  by i ndus t ry  r e p r e s e n t a t i v e s  a s  t he  
key t echn i ca l  b a r r i e r s  which r e t a r d  t h e  r a t e  of d i scovery .  Research and development 
on h igh  r i s k ,  h igh  payoff exp lo ra t i on  techniques w i l l  form t h e  b a s i s  of t h e  program 
i n  FY 82. The new technology w i l l  be demonstrated by means of f i e l d  surveys i n  
geothermal a r e a s  and w i l l  be ' t r a n s f e r r e d  t o  i ndus t ry  i n  t h e  form of documented ca se  
s t u d i e s .  

Reservoi r  engineer ing  a c t i v i t i e s  a r e  d i r e c t e d  toward t h e  development and implementa- 
t i o n  of  improved techniques  t h a t  can be used t o  eva lua t e  r e s e r v o i r  behavior  under 
product ion  cond i t i ons  and t h a t  w i l l  permit an assessment of r e s e r v o i r  s i z e  and 
l ongev i ty  under va r ious  p roduc t ion / i n j ec t i on  s cena r io s .  The development of v a l i d a t e d  
computer s imula t ions  t h a t  can be used i n  p r e d i c t i n g  t h e  product ion c a p a b i l i t y  and 
l ongev i ty  of a  r e s e r v o i r  a r e  c r u c i a l  t o  t h e  dec i s ions  by r e sou rce  developers  and 
u t i l i t i e s  on t h e  f e a s i b i l i t y  and d e s i r a b i l i t y  o! cons t ruc t i ng  a  power p l an t  t o  u se  
t h e  r e sou rce .  Reservoir  engineer ing  w i l l  be conducted a t  a  reduced l e v e l  i n  FY 1982. 

Well logging s e r v i c e s  c u r r e n t l y  a v a i l a b l e  a r e  o f t e n  unsu i ted  t o  t h e  h o s t i l e  environ- 
ment of geothermal w e l l s ,  and d a t a  e s s e n t i a l  f o r  r e s e r v o i r  engineer ing  a r e  d i f f i c u l t  
t o  acqu i r e .  The upgrading of t o o l s  from t h e  presen t  r a t i n g  of 180 C t o  t y p i c a l  
geothermal tempera tures  of 275 C i s  e s s e n t i a l l y  complete.  High-temperature hybrid 



pr in t ed  c i r c u i t s  have been developed and a r e  being commercially produced. Technology 
t r a n s f e r  of p r in t ed  c i r c u i t s  and o the r  components w i l l  be continued.  

Problems i n  d a t a  i n t e r p r e t a t i o n ,  caused by s i g n i f i c a n t  d i f f e r e n c e s  between hydrocarbon 
we l l s  and geothermal. w e l l s ,  a r e  being analyzed and solved.  Well log  i n t e r p r e t a t i o n  
research  w i l l  be phased out  i n  FY 1981. , 

o En~ i ronmen t~a l  Control  Technology 

Overa l l ,  t h e  FY 1982 reques t  of $500,000 f o r  Environmental Control Technology 
r ep re sen t s  a $2,100,000 decrease  from .N 1981. This  decrease  i s  made poss ib l e  
by having s u c c e s s f u l l y  solved,  i n  coopera t ion  with i ndus t ry ,  t h e  most press ing  
environmental problem of hydrogen s u l f i d e  abatement. I n  FY 1982 t h i s  program 
w i l l  focus on a l t e r a t i o n s  t o  su r f ace  and subsur face  hydrology a s ,  a func t ion  of 
hydrothermal f l u i d  product ion .  

Environmental Control  Technology previ'ously was funded i n  t h e  Hydrothermal 
I n d u s t r i a l i z a t i o n  budget category.  For FY 1982 t h i s  prograzn w i l l  be budgeted 
i n  t h e  Component Development category.  



Program Direc t ion  

FY 1981 Appropriat ion FY 1982 Base FY 1982 Request 

For FY 1982 $1,600,000 i s  requested f o r  Program Direc t ion ,  a  $776,000 decrease  from 
t h e  FY 1981 appropr ia t ion .  This  decrease  r e f l e c t s  a  reduct ion  i n  personnel 
pos t ion  requirements , r e s u l t i n g  from t h e  s h i f t  of some program r e s p o n s i b i l i t i e s  t o  
t h e  . p r i v a t e  s e c t o r .  

The Divis ion  of Geothermal Energy has  been de lega ted  t h e  r e s p o n s i b i l i t y  f o r  t h e  
management of t h e  DOE Geothermal Program. The Divis ion ,  i n  response t o  t h e  DOE 
po l i cy ,  develops t h e  o v e r a l l  program s t r a t e g y ,  p l ans ,  resource  requirements and 
provides i n t e g r a t e d  program managment. The personnel requi red  t o  perform these  , 

func t ions  i n  t h e  Ge.otherma1 program t o t a l s  25 fu l l - t ime equiva len t  pos i t i ons  
( 2 0  FTP) .  

The e x p e r t i s e  r equ i r ed  t o  perform t h e s e  management and t e c h n i c a l  func t ions  c o n s i s t s  
of a  broad base of s k i l l s  inc luding  backgrounds. in research  and development, 
engineering,manufacturing, planning and execut ive  adminis t ra t ion .  

I n  o rde r  t o  b e t t e r  u t i l i z e  t h e  personnel resources  a v a i l a b l e  t o  DOE, t h e  Division 
o f  Geothermal Energy has adopted a  pol icy  of  decent ra l i . za t ion  which al lows f o r  
t h e  day-to-day managerial  a c t i v i t i e s  t o  be delegated t o  DOE f i e l d  o f f i c e s  and key 
technology c e n t e r s .  This  concept s t r eng thens  t h e  working r e l a t i o n s h i p s  between 
Headquarters ,  f i e l d  o f f i c e s  and l a b o r a t o r i e s ;  improves t h e  o v e r a l l  management and 
u t i l i z a t i o n  of key Federal  personnel  and provides con t r ac to r s  ready access  t o  
cognizant  Federal  managers; and al lows t h e  e f f e c t i v e  program d i r e c t i o n  from Head- 
q u a r t e r s  t o  be performed with a  r e l a t i v e l y  small s t a f f .  

The Headquarters r e s p o n s i b i l i t i e s  inc lude  t h e  development, d i r e c t i o n ,  con t ro l  and 
broad t e c h n i c a l  management of a  complex multi-discip1inary"rCsearch and development 
program. The r e s p o n s i b i l i t i e s  inc lude  t h e  establ ishment  of 
program s t r a t e g i e s ,  performance c r i t e r i a ,  gu ide l ines  f o r  t e c h n i c a l  progress  assess -  
ment,  mi les tone  p rog re s s ,  c o s t  c o n t r o l ,  and procurement s t r a t e g y  and planning,  a s  
wel l  a s  d e t a i l e d  program planning. Executive adminis t ra t ion  i s  requi red  i n  terms of 
budget ing;report  ana lyses ,  development of'managment agreements, and coord ina t ion  of 
c o n t r a c t o r  a c t i v i t i e s .  I n  a d d i t i o n ,  t h e r e  a r e  key i n t e r f a c e s  with many Federal  and 
s t a t e  agencies ,  pub l i c  i n s t i t u t i o n s ,  p r i v a t e  i ndus t ry ,  and t h e  Congress, a s  wel l  a s  
i n t e r n a t i o n a l  agencies .  



DEPARTMENT OF ENERGY 
FI 1982 B,WGET REQUEST 

CONSTRUCTION PROJECT DATA SHEETS 
Energy Supply Research and Development - Operating Expenses-Plant and Cap i t a l  Equipment 

Geothermal 

(Tabular d o l l a r s  i n  thousands. Na r ra t i ve  material in whole d o l l a r s .  ) 

San Francisco Operat Pons 'off i c e  

1. T i t l e  and l o c a t i o n  of p ro j ec t :  Geothermal Demonstration Power P l a n t  P r o j e c t  2. P r o j e c t  No. 80-G-1 
Va l l e s  Caldera, New Mexico 

3 .  Date A-E work initiated: 1 s t  ~ u a r t e r  FY 1979 5. Previous c o s t  es t imate :  None 
Date: None 

$a. Date phys i za l  cons t ruc t ion  starts: 4 t h  Quarter  FY 1980** 

41. Date construcitior- ends: 4 t h  Quarter  N 1982** 

6. Current  c o s t  es t imate :  $54,216*** 
Less amount f o r  PE&D: 
N e t  Cost es t imate :  
Date: September 1 ,  1979 

6a. To ta l  DOE fund'ing 
Requirements : $70,000**** 

p~~ 

7 ; Financ ia l  Schedule : 

F i s c a l  Year Author iza t ions  Appropriat ions Obl iga t ions  

1978* $11,951 $11,951 $11,951 
.u' 1979* 7,028 7,028 7,028 
-1 1980 20,450 %,450 19,982 

1981 10,911 10,911 11,379 
1982 3,876 3,876 3,876 

Costs 

$ 7,408 
4,258 

10,112 
18,655 
13,783 

* These amoants were der ived  fro; opera t ing  funds .  
k* Well d r i l l i n g  i n i t i a t e d  i n  J u l y  1980 due t o  de lay  i n  i s su ing  RECORD OF DECISION. P l an t  cons t ruc t ion  s'cheduled f o r  Spr ing  

1981 due t o  de l cys  i n  i s su ing  RECORD OF DECISION, and obta in ing  cons t ruc t ion  permit from New Mexico Pub l i c  Se rv i ce  Com- 
mission.  P l a n t  cons t ruc t ion  w i l l . t a k e  1% yea r s  depending upon winter  snow condi t ions  a t  t h e  s i t e .  

?** Tota l  P r o j e c t  Ccst i s  est imated a t  $143,000,000. Est imate assumes DOE expenses f o r  p r o j e c t  support  and d a t a  management a t  
$8,970,000 and approximately 50150 cos t  shar ing  wi th  i n d u s t r i a l  p a r t n e r s  under a  coopera t ive  agreement f o r  p l a n t  and x e l l  
f i e l d  cons t ruc t ion  a t  $106,199,000 and opera t ion  a t  $27,8.31,000 f o r  f i v e  year  demonstration. 

**f* Does not  i nc lude  p a r t i c i p a n t s '  c laim of $10 mi l l i on ,  t o  be nego t i a t ed ,  due t o  delay i n  ~ S S U ~ ~ ~ ' E N V I R O N M E N T A L  IMPACT 
STATEMENT (EIS) and RECORD OF DECISION. 



S+n F r a n c i s c o  O p e r a t i o n s  O f f i c e  Geothermal 

1. T i t l e  and l o c a t i o n  of p r o j e c t :  Geothermal Demonstra t ion Power P l a n t  P r o j e c t  2. P r o j e c t  No. 80-G-1 
V a l l e s  C a l d e r a ,  New Mexico 

I '. 
7. Continued.. .  

F i s c a l  Year A u t h o r i z a t i o n s  A p p r o p r i a t i o n s  O b l i p a t i o n s  C o s t s  
/ 

0 
0 
0  
0 
0  

8 .  B r i e f  P h y s i c a l  D e s c r i p t i o n  of P r o j e c t :  

The p r o j e c t  p r o v i d e s  f o r  t h e  d e s i g n ,  c o n s t r u c t i o n ,  and o p e r a t i o n  of a  commercia l -scale  geo the rmal  e l e c t r i c  powerplant  which 
u t i l i z e s  a  l iquid-dominated hydro the rmal  r e s e r v o i r .  The p r o j e c t  c o n s i s t s  of geot ,hermal  w e l l  f i e l d ' d e v e l o p m e n t ,  powerplant  
and t r a n s m i s s i o n  c o n s t r u c t i o n ,  and o p e r a t i o n  of a  50 MW(e) e l e c t r i c a l  g e n e r a t i n g  f a c i l i t y .  

c 2 
(@.The d e m o n s t r a t i o n  p l a n t  w i l l  be  l o c a t e d  w i t h i n  t h e  V a l l e s  Ca lde ra  a t  Baca L o c a t i o n  /I1 i n  n o r t h - c e n t r a l  Sandoval  County N.M. 

The w e l l  f i e l d  and p l a n t  sites a r e  approx imate ly  96 km (60 m i l e s )  n o r t h  'of ~ l b u q u & r q u e  and 30 km (19 m i l e s )  wes t  of Los 
Alamos. The l a n d s  compr i s ing  t h e  o r i g i n a l  Baca L o c a t i o n  81 Land Grant  a r e  owned by t h e  U.S .  F o r e s t  S e r v i c e  and N a t i o n a l  Pa rk  
S e r v i c e  (4  p e r c e n t ) ,  by Dunigan ~ n t e r p r i s e s  and t h e  Baca Land and C a t t l e  Cdmpany (96 p e r c e n t ) ,  and by t h e  Los Alamos S k i  Club 
( l e s s  t h a n  1 p e r c e n t ) .  

The s t eam s u p p l y  sys tem c o n s i s t s - o f  geo the rmal  w e l l s ,  p i p i n g ,  s team s e p a r a t o r s ,  and a  l i q u i d  i n j e c t i o n  sys tem.  During 
o p e r a t i o n ,  f l u i d  w i l l  b e , t r a n s p o r t e d  t h t o u g h , p i p e l i n e s  from wel lheads  t o  l o c a l i z e d  o r  " s a t e l l i t e "  f l a s h  s e p a r a t o r s ,  from 
which s t eam w i l l .  b e  p iped  t o  t h e  powerplant  and g a s e s  wil.1 be  removed from t h e  geo the rmal  f l u i d  i n  t h e  t u r b i n e  condense r  and 
p rocessed  th rough  hydrogen s u l f i d e  abatement  sys tem p r i o r  t o  r e l e a s e  of t h e  g a s e s  t o  t h e  a t n o s p h e r e .  A t o t a l .  of 14-17 
geo the rmal  w e l l s  w i l l  b e  r e q u i r e d ,  depending on d r i l l i n g  s u c c e s s .  

The powerplant  is a  s i n g l e - f l a s h  s t eam u n i t ,  g e n e r a t i n g  50 MWe g r o s s  from 710 kPa (103 p s i )  s team,  and from t h e  s t a n d p o i r ~ t  of 
power c y c l e  d e s i g n  w i l l  b e  s i m i l a r  t o  t h e  c losed-condenser  sys tem now b e i n g  des igned  and c o n s t r u c t e d  a t  t h e  Geysers  i n  
Nor the rn  C a l i f o r n i a ,  where o n l y  s t eam r e a c h e s  t h e  t u r b i n e  from t h e  w e l l s .  The powerplant  c o n s i s t s  of a t u r b i n e  g e n e r a t o r  
b u i l d i n g ,  coolZng tower ,  hydrogen s u l f i d e  abatement  sys tem,  and a n . e l e c t r i c a 1  swi tchyard .  



CONSTRUCTION PROJECT DATA SHEETS 
.- 

San Francisco Operations Office Geothermal 

1. Title and location of project: Geothermal Demonstration Power Plant Project 2. .Project No. 80-G-1 
~alles Caldera, New Mexico 

8. Continued. . . 
. . 

Electricity will be transmitted from the plant by a 115 kV transmission line which will connect the plant site to the TA-3 
substation .near Los Alamos . 

9. Purpose, justification of need for, and scope of project: 

The princi.pa1 purpose of thijs project is the design, construction, and operation of a commerical-scale geothermal flash-steam 
powerplant which utilizes a liquid-dominated hydrothermal reservoir in the United States in furtherance of the Federal 
geothermal program goal 

C: The goal of the Federal Geoehermal Program is to accelerate commercial development of geothermal energy in an environmentally 
C6! sound manner. 

The objectives of the demonstration plant are to provide information on the economic, technologic, and environmental aspects 
of electrical generation from liquid-dominated geothermal resources. Current geothermal technology in the United States is 
based on the generation of electricity from a vapor-dominated resource and the use of liquid-dominated resources for non- 
electrical applications. Since almost all of the geothermal resources in the United States are likely to be liquid-dominated 
and since tne development risks of liquid-dominated resources are not well known, this demonstration is a'med at enhancing 
development of electrical production from the major portion of the U.S. geothermal resource. f 
Specific objectives are as. follows: 

o Demonstrate the social and environmental acceptability and the readiness of state-of-the-art technology for the production 
of: electrical power using a low-to-moderate s,alinity liquid-dominated hydrothermal resource; 

o Demonstrate reservoir.performance characteristics of a specific liquid-dominated hydrothermal reservoir; 

o Debonstrate the validity of reservoir engineering estimates of reservoir productivity (capability and longevity); 

o Demonstrate flash-steam conversion system technology at commercial scale; 

o Provide Federal assistance needed to initiate development at a resource of large potential; 



CONSTRUCTION PROJECT DATA SHEETS 

San Francisco Operations Off ice Geothermal 

1. Title' and 1ocatio.n of project: Geothermal Demonstration Power Plant Project. 2. Project No. 80-G-1 
Valles Caldera, New Mexico 

9. Continued . . . 
o Act as a pathfinder for the regulatory process and other legal and institutional aspects of geothermal development: . 

and 

o Provide a basis for the financial community to estimate the risks and benefits associated with geothermal investments. 

10. Details of Cost Estimate*: 

a. Engineering, design and construction management 
L: b. Construction costs 
0 (1) Improvements to land, including grading, landscaping, drainage 

diversion, paving, fencing and pedestrian access walks 
(2) Buildings 

(a) Turbine generator building, H2S Building, and pilings 
(3) Process piping and instrument at ion 
(4) Turbine-generator, condenser, and other mechanical equipment 
(5) Electrical equipment 

1 (6) Transmission line and substation 
(7) Well field production and inject ion system 
(8) Direct labor PILL, construct ion services, and interest 

during construction 
c. Pre-Cooperative Agreement.Project Costs (Wells, facilities, land 

and other costs) 
d. Environmental Studies 
e. Contingency (10%) 

TOTAL PROJECT COSTS 

* Note: The above estimates are based on Cooperative Agreement No. ET-78-F-03-1717. 

DOE - 



CONSTRUCTION PROJECT DATA SHEETS 

San Francisco Operat ions Of f i ce  Geothermal 

. I 

1. ' . 'T i t le  and locatLon of p r o j e c t :  Geothermal Demonstration Power P lan t  P ro j ec t  2. P ro j ec t  No. 80-G-1 
Valles  Caldera, New Mexico 

I 11. Method of performance: 

The p ro j e - t  is  cost-shared under a cooperat ive agreement wi th  an i n d u s t r i a l  pa r t i cpan t  who w i l l  be ves ted  with t i t l e  t o  t h e  
f a c i l i t y .  Design wi l1 ,be  accomplished by negot ia ted  a rch i tec t -engineer  con t r ac t .  Construct ion and procurement a r e  t~ be 
negot ia ted  wi th  preference  toward f i xed  p r i c e  con t r ac t s  on t h e  b a s i s  of competi t ive b ids .  Cost shar ing  does not  extend t o  
w e r r u n s  :or p l a n t  cons t ruc t ion  and opera t ion .  The only exception t o  t h i s  provis ion  is cos t  overruns i ncu r r ed .b$  de lays  i n  
i s su ing  t h e  Government's f i n a l  Environmental Impact Statement and Record of Decision. 

- .  

12. Funding Schedule of p ro j ec t  Funding and o t h e r  Related Funding Requirements: 

P r i o r  Years 

c+. a. To ta l  P ro j ec t  
w funding 

1. Tota l  f a c i l i t y  
c o s t  

a.  Construct ion  
l i n t  i tem $18,979* 

b. P&D 0 
c. Expexse funded 

equLpment 0 
d. 1nve;tories -- 0 

TOTAL FACILITY COSTS $18,979 

1 .. 
*Funded from opera t ing  expenses i n  FY 1978 and 1979. 

,**Does n o t  inc lude  p a r t i c i p a n t s '  c laim of $10 m i l l i o n ,  t o  be  nego t i a t ed ,  due t o  de lay  i n  i s s u i n g  EIS and RECORDIOF DECISION. 
. . 

c 



CONSTRUCTION PROJECT DATA SHEETS 

I San Francisco Operat ions Of f i ce  Geothermal 

1. T i t l e  and l o c a t i o n  of p r o j e c t :  Geothermal Demonstration Power P l an t  P r o j e c t  2. P ro j ec t  No. 80-6-1 
Val les  Caldera ,  New Mexico 

12. Continued... 
FY EY EY FY' FY . .m FY FY 

P r i o r  Years - 80 - 8 1 82 - 8 3 - 8 4 - 8 5 - 86 - 87 - 
2. Other  p r o j e c t  

funding 
a .  R&D necessary 

t'o complete 
cons t ruc t  i on  0 0 0 0 0 0 0 0' 0 

. , b. Other.  P ro j ec t  
ba 
c.;.: r e l a t e d  c o s t s  0 0 0 0 0 0 0 0 0 

53 Tota l  o t h e r  
p r o j e c t  funding 0 0 0 -  0 -  0 - 0 - 0 - 0 - 0 

TOTAL PROJECT FUNDING $18,979 $19,982* $11,379" $3,876 0 0 0 0 0 
( i t ems  1 and 2) ... 

Tota l  

.b. Tota l  r e l a t e d  funding requirement (est imated l i f e  of p r o j e c t :  9 yea r s )  

1. F a c i l i t y  ope ra t i ng  c o s t  0 0 0 $ 789 $1,435 $1,592 $ 926 $1,676 $ 396 $ 6,814 
2. Programmatic opera t ing  

expenses d i r e c t l y  
r e l a t e d  t o  t he  
f a c i l i t y  54 1 43'* 1,146 1,335 1,240 1,026 1,346 1,262 1,031 8,970 

3.  Cap i t a l  equipment 
no t  r e l a t e d  t o  . .  

cons t ruc t  i on  0 0 ' 0 0 0 ,. 0 '  0 ' . 0 0 ' 0 

*In'FY 1980, of t h e  t o t a l  $20,500,000 appropr ia ted  i t  is es t imated  t h a t  $1,218,000 was expecded f o r  progra?nmatic ope ra t i ng  
expenses. 



San ~ r a n c i s c o  Operations Office 

CONSTRUCTION PROJECT DATA SHEETS 

Geothermal 

1. T i t l e  and loca t ion  of p ro j ec t :  Geothermal Demonstration Power Plant  P ro jec t  
Valles Caldera, New Mexico 

2. Pro jec t  No. 80-G-1 

12. Continued... 

1 4. GPP o r  o the r  
cons t ruc t ion  

I r e l a t e d  t o  

FY FY FY FY FY FY FY FY 
P r i o r  Yea'rs 80 - 81 - 8 2 - 8 3 - 84 - 85 - 86 - Tota l  87 - - 

programmatic 
p e f f o r t  i n  t h e  
if' 
&: f a c i l i t y  0 

5. Other cos t s  0 
I To ta l  o the r  r e l a t e d  annual 

1 funding requirements $ 541 

I TOTAL F'L'ND1i;lG P3QUIREMENTSi: $19,5.20 
I 

13. N a r r a t i v e e x p l a n a t i o n  of To ta l  P ro j ec t  funding and Other Related Funding Requirernents- 
a. Tota l  p r o j e c t  funding 

1. To ta l  f a c i l i t y  
a. Construct ion l i n e  i tem 

no n a r r a t i v e  required 
b. CPdD 

no n a r r a t i v e  required 
c. Expense funding equipment 

nothing i n  t h i s  category 
d. Inventor ies  

nothing i n  t h i s  category 
2. Other p r o j e c t  r e l a t e d  funding 

nothing i n  t h i s  category 

I 

I b. Tota l  r e l a t e d  funding requirements 

The est imated l i f e .  of t he  proj ,ect  is nine years .  The f i r s t  year  is f o r  EIS r e l a t e d  a c t i v i t y  and nego t i a t ion .  The next t h r e e  
years  a r e  t he  design and cons t ruc t ion  period with the  balance of time f o r  demonstration. 

*Does not  inc lude  p a r t i c i p a n t s '  c laim of$10 mi l l i on ,  t o  be negot ia ted ,  due t o  delay i n  i s su ing  t h e  EIS and Record of Decision. , 



! CONSTRUCTION PROJECT DATA SHEETS 

- San Francisco Operations Off ice Geothermal 

1; Title and location of project: Geothermal Demonstration Power Plant Project . 2. Project No. 80-6-1 
Valles Caldera, New Mexico 

13. Continued.. . 
1. Facility operating costs 

DOE's portion of operation and maintenance cost consists of operating contract services, special well repairs, and an 
applicable amount, of general and administrative expenses. 

2. Programmatic.operating expenses directly related to the facility 

w These are DOE'S portion of costs to be incurred by the Participant and are not directly related to the construction costs 
C.3 of the facility. They are costs necessary for the preparation of the Environmental Impact Statement and for environ- 
& mental monitoring during the life of the project to meet the DOE objectives stated earlier. Also, expenses related to the 

data gathering, evaluation and dissemination resulting from the demonstration project and technical monitoring and project 
support to the project off ice. 

3. Capital equipment not related to construction but related to the programmatic effort in the facility 

Nothing to report in this category. 

4. GPP or other construction related to programmatic effort 

Nothing to report in this category. 

5 .  Other costs 

Nothing to report in this category. 
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Department of Energy 

FY 1982 CONGRESSIONAL BUDGET REQUEST 
PROGRAM OVERVIEW 

Hydropower 

The goal of the Hydropower program has been to reestablish a vigorous small hydro- 
power industry in the United States. Although hundreds of sites are still in use, 
this industry has been declining since the 1950's. Many small hydro plants have 
been retired in favor of large central oil, gas and coal-fired stations, and very 
few permit applications and new starts were made over a period of several years. 
The U.S. equipment industry also declined during this period, until only one major 
turbine manufacturer remains. 

Presently, the U.S. has 6,200 megawatts (MW) of developed capacity at sites of 30 MW 
or less, and the Corps of Engineers has identified over 1,000 prime existing dams 
in this size category which could be developed for hydropower to produce an 
additional 7,600 MW. Hydropower is the most significant renewable energy resource 
presently available, and small hydro, particularly at existing sites, is also 
capable of being brought on-line in the near term. 

The DOE program assumes that rising energy costs will help make smaller hydro plants 
economically viable and that development should be by non-Federal interests. Incen- 
tives are provided under Section 210 of the Public Utility Regulatory Policies Act 
of 1978 (PURPA), which is to be implemented by the states. This Act requires that 
power from renewable sources be purchased by utilities at reasonable purchase rates. 
Tax incentives under the Crude Oil Windfall Profit Tax Act of 1980 are also avail- 
able for privately owned hydropower development (estimated to be at least 25 to 30 
percent of all new projects). 

I1 The DOE program has incorporated the following: 

o Demonstration projects to demonstrate immediate commercial feasibility, to 
develop a market for equipment and suppliers, and to provide actual tests 
for dealing with present institutionay and environmental barriers in a' 
variety of situations. 

o Mitigation of institutional and environmental barriers at the state and 
Federal levels, which have a pivotal impact on potential developers, as 
well as assistance to states for implementing incentives for development. 

o Loans for feasibility studies and licensing costs, which help stimulate 
activity and.assist potential developers.with front-end costs. 

o R&D to improve the economics of retrofit technology and ultra low-head 
applications. 

I o Technical assistance to developers for assessing potential projects. 

I Significant accomplishments for.FY 1980 and FY 1981 include: 

o Completed selection of 20 demonstration projects, and the first 5 projects 
were brought on-line in California, New York, Virginia, New Hampshire and 
Arizona. 

o Initiated the loan program for feasibility studies and licensing costs; 
accepted 320 applications and approved 150 loans in the first 11 months, 
with an average turnaround time of 3 months. . 

o Partially funded one field test, and awarded 12 grants for new conceptual 
approaches for ultra low-head systems of less than 10 feet head. 



o Funded guidance documents and materials suited to small hydro projects, 
including environmental manuals, national site (preliminary) inventories 
and maps, and feasibility design manuals--the latter of which were per- 
formed under the Corps of Engineers, FERC, and the Water and Power Resources 
Service. 

o Coordinated possible financial assistance for developers from programs of 
other agencies, under the White House Rural Energy Initiative. 

o Established components in 10 Federal regions to provide direct assistance 
to developers, states and others concerned with small hydro development. 

o Initiated studies to compare methodologies to offset the new recommendations 
of the Fish and Mildlife Service for setting stringent minimum streamflows. 
The new Fish and Wildlife Service procedures threaten to slow or stop many 
small hydropower projects in New England and could set a detrimental pre- 
cedent for other regions. They could also negate FERC intentions to exempt 
projects of less than 5 MW from licensing requirements. 

o .Encouraged and assisted the states implementation of Section 210 of PURPA by 
conducting two regional workshops, providing direct assistance to public 
utility commissions (PUC's) in 10 states, and developing handbooks on PURPA 
for small power producers in 16 states. 

o Held seven state-Federal workshops to assist owners/developers understand 
state and Federal processes; provided direct technical assistance to 150-200 
dam owners and potential developers and responded to over 1,500 public 
inquiries per month on small hydro. 

o Completed assistance to 10 state legislatures, and initiated assistance in 
10 additional states, on the legal and institutional barriers to add incen- 
tives for hydropower development, with particular emphasis on the economics 
and power pricing of small hydro. 

o Provided funding assistance to 30 states to complete state resource assess- 
ments and improve state administrative procedures, such as the establishment 
of lead agency or one-stop permitting services. 

o Completed a major economic prognosis on the ability of small hydro projects 
to succeed within current economic incentives and a study, required by the 
Energy Security Act of 1980, to assess the effectiveness of Federal programs 
and policies affecting small hydropower development. 

In summary, the general direction will be an orderly close-out of the hydropower 
program in FY 1981. Sixteen demonstration projects will remain to be completed, 
although all remaining funding will be provided in FY 1981 and all are scheduled 
to be on-line by the end of FY 1985. Contractual arrangements also call for moni- 
toring and reporting on the demonstratiot projects for a 2 year period after they 
are brought on-line. 

No funding is being requested for FY 1982. Funding has been provided for all 
projects initiated in FY 1981 or prior years, and monitoring and reporting activities 
will be done under nonspecific budgeted items. A proposed rescission request of 
$24,546,000 is being considered in FY 1981. 

The DOE small hydro program was initiated in FY 1978 and has been focused on 
specific, near-term objectives. One of the underlying assumptions has been that 
the Federal role would terminate when private and other non-Federal interest in 
small hydropower development was sufficiently "re-awakened.'' The response of poten- 
tial developers in recent months has been more enthusiastic than even we expected. 



Applications to FERC for preliminary permits have been growing dramatically. Appli- 
cations increased from nearly 0 prior to 1977 to over 70 applications in 1979 and 
over 400 in 1980. Interest has increased to the point where most of 'the applications 
before FERC are for small hydro projects (two-thirds are for sites less than 5 MW). 
Over 7,300 MW capacity was represented by the permits pending and in effect as of 
September 30, 1980. Over 5,100 MW of t h i ~  total was for sites of 100 EN or less, 
and 3,100 MW was for sites between 100 KW and 30 MW. FERC has also issued licenses 
for a total of 20 small hydro projects to proceed to construction during the 
January 1, 1979 to September 30, 1980 period. 

It is evident, as shown by this tremendous growth of interest by the non-Federal 
sector, that this program has accomplished its major objective. As such, most 
elements of this program will be terminated or phased out in FY 1981 with the 16 
remaining demonstration projects on-line by the end of FY 1985. 
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Hydropower 
Energy Supply Research and Development -- Operat ing Expenses 

(Tabular d o l l a r s  i n  thousands. Na r r a t i ve  m a t e r i a l  i n  whole d o l l a r s )  

- -. 
FY 1980 EY 1981 FY 1982 FY 1982 

Appropr ia t ion  ~ p p r o b r i a t i o n  . Base Request 

Hydropower 
Small-scale  hydropower 
development 

Operat ing expenses 
Budget a u t h o r i t y  ...... $12,000 $11,011 $11,011 

--- $ 0  
Unobigated balance, . . . .  --- 522 -- 

s u b t o t a l  ........:... 12,000 11,533 0 11,011 
F e a s i b i l i t y  s t u d i e s  loan  
program 

Operat ing expenses 
Budget a u t h o r i t y  ...... 8,6X5* 10,000 10,000 0 
Unobligated ba lance  .... --- 14,147 --- -- - 

S u b t o t a l  ............ 8,615 24,147 ' 10,000 0 

Program d i r e c t i o n  
Operat ing expenses 

Budge t . au tho r i t y  ...... 644 789 
Unobligated ba lance  .... --- 54 

s u b t o t a l  ............ 644 843 
To ta l  

Operat ing expenses 
Budget a u t h o r i t y  .,....$ 21,259 $21,800 
Unobligated ba lance  ... --- 14,723 

Hydropower .......... $21,259 $36,523** . 

* r e f l e c t s  amount a v a i l a b l e  a f t e r  f u r n i t u r e  r e s c i s s i o n  of $1.,385,000. 

** Proposed r e s c i s s i o n  w i l l  reduce t o t a l  FY 1981 a v a i l a b l e  funds by $24,546,000. 

Author iz t ion :  Sec. 4 P.L. 93-577; TITLE IV, P.L. 95-617; 
Sec. 406 & 409 , P.L. 96-299 ; P.L. 96-367 



Summary of Changes 

Energy Supply Research and Development 
(dollars in thousands) 

FY 1981 Appropriation enacted ................................ $ 21,800 
Built in Increases and Decreases: 

FY 1982 Base................................................. 

Program Increases and Decreases: 

Small-scale hydropower development 

o Engineering development-phase out....................... 

o Environmental research-phase out. ....................... 
o Legal and institutional incentives-phase out............ 

o Regional activities-phase out........................... 

o Demonstration projects-funding completed in FY 1981.. ... 
o Construction grants (Jackson Mills and Mine Falls,NH) ... 

Subtotal ............................................... 
Feasibility study loan propram 

o terminate in FY 1981.................................... 

Program direction 

............................. o Decrease of 19 staff years 

........................................ FY 1982 Budget Request 



Small-scale Hydropower Development FY 1981 Approp. FY 1982 Base FY 1982 Request 
$11,011 $11,011 $0 

No funds are requested for FY 1982. Program activities will be phased out in 
FY 1981. 

Feasibility Study and Licensing 
Loan Program 

No funds are requested for FY 1982. Program activities will be phased out in 
FY 1981. 

Program Direction 789 84 3 0 

No funds are requested for FY 1982. Program activities will be phased out in 
FY 1981. 
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SOLAR 
FY 1982 REVISED CONGRESSIONAL BUDGET REQUEST 

I Energy Production, Demonstraton and D i s t r i b u t i o n  - Operat ing Expense 
(Tabular  d o l l a r s  i n  Thousands. Narra t ive  Ma te r i a l  in-Whole .Do l l a r s )  

FY 1980 . 

APPROPRIATION 

Fede ra l  Bui ld ings  
Operat ing Expenses.... $11,750 

Subtotal . .  ......... 11,750 

Market Analysis  
Operat ing Expenses.. .. 6,000 ......... Subtotal . .  6,000 

Program Di rec t  i o n  
Operat ing Expenses. ... - 736 

Subtotal . .  ......... 736 

TOTAL 
Operat ing Expenses.. .. 18,486 

Total.............. $18,486 

FY 1981 
APPROPRIATION 

FY 1982 
BASE 

FY 1982 
REQUEST 

Author iza t ions :  Sec. 241-248 P.L. 95-619 Demonstration of ~ o ' h r  Heat ing and 
Cooling i n  Federa l  Buildings. 

Sec. 5-17 P.L. 93-473 So la r  Energy Research, Development and 
Demonstration Act. 

Sec. 8 P.L. 95-590 So la r  Photovol ta ic  Energy Research and 
Development Demonstration Act. 

No funding is requested f o r  t h i s  a c t i v i t y  i n  N 1982 because: 

o The Federal  Buildings Program was terminated i n  FY 8 1  a s  o r i g i n a l l y  
planned. 

o The market a n a l y s i s  a c t i v i t i e s  supported near-term commercial izat ion 
e f f o r t s  t h a t  can b e s t  be  l e f t  t o  t h e  p r i v a t e  s e c t o r .  The new h e a l t h i e r  
environment provided f o r  s o l a r  energy by t h e  decon t ro l  of o i l  p r i c e s  
and cont inuing  s o l a r  t a x  c r e d i t s  w i l l  a l low s o l a r  t o  achieve  i t s  
t r u e  p o t e n t i a l  without  DOE commercial izat ion a c t i v i t i e s .  
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Department o f  Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPR IATION 
( I n  thousands o f  d o l l a r s )  

~ c t u a l  Estimate Request 
B A BO B A BO B A BO 

Appropr iat ions Before 
the  Energy and Water 
Devel opment 
Subcommittees: 

Atomi c energy defense 
a c t i v i t i e s  - 
opera t ing  expenses.. 2,408,247 2,384,833 2,952,335 2,861,462 3,728,828 3,598,018 

Atomic energy defense 
a c t i v i t i e s  - 
p l  ant and c a p i t a l  
equi pment.. . . . . . . . . . 590,'549 482,201 665,305 708,027 1',271,372 1,019,229 

General science and 
research - operat ing 
expenses.. . . . . . . . . . . 339,663 344,573 378,015 372,000 439,160 436,460 

General science and 
research - p l a n t  
and c a p i t a l  
equi pment.. . . . . . . . . . 130,000 124,198 126,400 138,347 128,300 . 136,690 

Energy supply research 
and devel opment - 
opera t ing  expenses.. 2,211,559 2,281,578 2,376,988 2,369,968 2,123,158 2,161,000 

Energy supply research 
and development - 
p l  ant  and c a p i t a l  
equi pment.. . . . . . . . . . 432,728 461,026 397,587 427,534 342,381 426,000 

Uranium supply and en- 
r ichment a c t i v i t i e s .  243,632 242,809 31,755 196,245 164,442 -120,528 

Federal energy 
regul  a to ry  
commi s s i  on . . . . . ... . . 68,967 67,088 74,374 77,082 82,173 80,849 

Geothermal resources 
development fund.. . . 181 660 1,301 2,500 200 1,500 
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DEPARTMENT OF ENERGY 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PROGRAM OVERVIEW 

E l e c t r i c  Energy Systems 

The E l e c t r i c  Energy Systems (EES) program has f i v e  major ob j ec t ives :  

o  Perform a long-term system a r c h i t e c t u r e  func t ion  and t o  he lp  succes s fu l ly  
i n t e g r a t e  new e l e c t r i c  sources  t h a t  a r e  f r equen t ly  i n t e r m i t t e n t  and 
unpred ic t ab l e  i n t o  t h e  e l e c t r i c  power system. 

o Reduce system l o s s e s  through r e sea rch  on advanced t ransmiss ion  and d i s -  
t r i b u t i o n  technologies  and component improvements. 

o  Improve system load f a c t o r  through r e sea rch  on new d i s t r i b u t e d  systems 
which change t h e  p a t t e r n  of power demand and t h e  r e l a t i on 'be tween  demand 
and genera t ion .  

o  Improve system e f f i c i e n c y ,  r e l i a b i l i t y ,  and a d a p t a b i l i t y  under normal and 
emergency condi t ions  by t h e  u s e  of advanced c o n t r o l  system technology. 

o P r o t e c t  t h e  environment by performing r e sea rch  on t h e  impacts and harmful 
e f f e c t s  of e l e c t r i c  f i e l d s .  

The EES s t r a t e g y  t o  a t t a i n  t he se  o b j e c t i v e s  c a l l s  f o r  a s se s s ing  t h e  long-term needs 
of t h e  e l e c t r i c  power system and undertaking fundamental r e sea rch  t h a t  addresses  
t h e s e  needs. This  r e q u i r e s  a  dua l  func t ion  of EES t o  a c t  a s  an agent  f o r  t h e  
e l e c t r i c  energy consumer and an a r c h i t e c t  f o r  t h e  e l e c t r i c  system. The program is 
being r e d i r e c t e d  t o  focus  on those  a r e a s  which t h e  p r i v a t e  s e c t o r  cannot o r  w i l l  
no t  pursue. The program is  being r e d i r e c t e d  away from a c t i v i t i e s  t h a t  lead  t o  
commercial izat ion o r  improved market pene t r a t i on .  These func t ions  w i l l  be 
accomplished by t h e  p r i v a t e  s e c t o r .  

EES has  t h e  s o l e  Federa l  r e s p o n s i b i l i t y  t o  eva lua t e  e l e c t r i c  network problems from 
a "systems" p o i n t  of view. This  i nc ludes  t h e  development of advanced c o n t r o l  
s t r a t e g i e s  a s  we l l  a s  s p e c i f i c  i n t e r f a c e  hardware f o r  more complex power systems, 
models and methodologies f o r  system planning t o  al low new renewable resource  
enekgy dev ices  t o  work opt imal ly  when incorpora ted  on a  l a rge - sca l e  i n t o  t h e  
e x i s t i n g  e l e c t r i c  network designed f o r  c e n t r a l  s t a t i o n  genera t ion .  It a l s o  
inc ludes  t h e  development of a l t e r n a t i v e s  t o  overhead t ransmiss ion  l i n e s  which w i l l  
provide s a f e ,  environmentally accep tab l e  t ransmiss ion  of bu lk  power, bo th  w i th in  
urban a r e a s  and in t e r - r eg iona l ly  f o r  economic and environmental reasons and i n  
t imes of emergency. 

The EES o b j e c t i v e s  a r e  met by: 

o Assuring Technical  R e l i a b i l i t y  

a .  Developing methodology t o  i d e n t i f y  t h e  dynamics of i nc reas ing ly  complex 
e l e c t r i c  systems and t h e i r  response t o  l o c a l  and r eg iona l  c o n t r o l  dur ing  
a l l  types  of opera t ing  cond i t i ons  when faced wi th  l a r g e  c e n t r a l  (nuc l ea r ,  
coa l )  p l a n t s  f a r  removed from load cen te r s ,  and wi th  d ispersed  genera t ion  
and s to rage .  

b. Developing models t o  ana lyze  h igh  vo l t age  d i r e c t  c u r r e n t  (HVDC) network 
performance a s  an over lay  t o  A.C. networks. 



o U t i l i t y  Sec to r  Dispersed Generation and Storage  I n t e g r a t i o n  

a. Providing models f o r  t h e  u t i l i t y - s e c t o r  t o  eva lua t e  t h e  impact of a l l  
forms of energy genera t ion  and s torage .  

b. Developing a family of pro to type  power condi t ioners  t o  acco~modate  
dc/ac conversion. 

c .  Developing system p ro tec t ion  schemes which w i l l  p r o t e c t  new genera t ion  
and s to rage  devices  and t h e  system dur ing  abnormal opera t ing  o r  f a u l t  
condi t ions .  

d. Developing d i s t r i b u t e d  systems techniques t o  he lp  demonstrate t h e  e f f e c t  
of d ispersed  s to rage  and genera t ion  and improving system opera t ing  
f l e x i b i l i t y .  

o Transmission Corridor Options 

a. Resolving t h e  controversy over t h e  e f f e c t s  of h igh  vo l t age  e l e c t r i c  
f i e l d s  on p l a n t s ,  animals and humans. 

b. Developing a l t e r n a t i v e s  t o  overhead l i n e s .  

c .  Developing gas  in su la t ed  equipment as an a l t e r n a t i v e  t o  open a i r  sub- 
s t a t i o n s .  

d . Analyzing system a p p l i c a t i o n  c r e d i t s  and inves t iga t ing  HVDC a l t e r n a t i v e s  
f o r  t ransmission.  

6 Higher ~ f f i c i e n c ~  System 

a. Developing models f o r  automatic - genera t ing  c o n t r o l  software i o r  improving 
t h e  opera t ing  e f f i c i e n c y  of l a r g e  power p l a n t s .  

b. Developing a model f o r  a s ses s ing  e l e c t r i c a l  l o s s e s  and v a l i d a t i n g  it on 
s p e c i f i c  u t i l i t y  systems. 

c .  Developing theory,  numerical a n a l y s i s  and computer programs f o r  t h r e e  
dimensional electromagnetic, f i e l d s  t o  improve design e f f i c i e n c i e s  f o r  
t ransformers.  

N 198 1 Accomplishments 

o Continued system f i e l d  t e s t s  of 10 hea t /cool  s to rage  i n s t a l l a t i o n s ,  and 
procurement of equipment for'DOE/TVA Power Supply I n t e g r a t i o n  Demonstration. 

o I n i t i a t e d  r e sea rch  on enhanced vo l t age  c o n t r o l  f o r  l a r g e  e l e c t r i c  networks. 

o I n i t i a t e d  d i s t r i b u t i o n  system s a f e t y  and p ro tec t ion  requirements s tudy.  

o I n i t i a t e d  planning and des ign  methods development f o r  d i s t r i b u t i o n  systems. 

o Completed t h e  automatic genera t ion  c o n t r o l  p ro j ec t  a t  Wisconsin E l e c t r i c  
Power Company. 

o Completed model of a l t e r n a t e  energy t ransmiss ion  system opt ions .  

o Published r e s u l t s  of i n t e g r a t i o n  requirements f o r  wind, photovol ta ics ,  and 
s to rage .  

o Evaluated system impacts and b e n e f i t s  of u t i l i t y  versus  customer c o n t r o l  of 
d ispersed  s to rage  i n  r e s i d e n t i a l  app l i ca t ions .  
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o Developed power cond i t i one r  s imula t ion  c a p a b i l i t y  and conceptua l  pro to type  
design's; and t r a n s f e r  f i n d i n g s  t o  i ndus t ry  s tandards  groups. 

o Conducted'simulation a n a l y s i s  of prev ious ly  developed mul t i t e rmina l  HVDC 
system c o n t r o l  methods. 

o  I n i t i a t e d  t h e  development of advanced methods go inco rpo ra t e  u n c e r t a i n t i e s  
i n  e l e c t r i c  system planning.  

o I d e n t i f i e d  communication and c o n t r o l  requirements  f o r  d i s t r i b u t e d  genera t ion  
and end-use systems cons ider ing  use  of a p p l i c a b l e  aerospace technology. 

I o I n i t i a t e d  r e sea rch  i n t o  methods f o r  a n a l y s i s  of power flow i n  ac ldc  networks. 

I o S t a r t e d  f u l l - s c a l e  l abo ra to ry  t e s t s  of 5600kV dc  cab le .  

I o Fabr ica ted  100-meter superconducting cable .  

I o Completed conceptual  des ign  of HVAC pro to type  c i r c u i t  b reaker .  

I o Completed d i s t r i b u t i o n  l i g h t n i n g  s t u d i e s  eva lua t ion .  

I o Completed des ign  of advanced superconducting genera tor .  

I o Completed gene ra l  s t u d i e s  of e l e c t r i c  f i e l d  e f f e c t s  on smal l  animals .  

o  Completed OTEC r i s e r  c a b l e  conceptual  design.  

o Completed 1200kV semi- f lex ib le  gas  i n s u l a t e d  cab le  des ign .  

I o Completed cons t ruc t ion  of Ba t t e ry  Energy Storage  Tes t  (BEST) f a c i l i t y .  

N 1982 Planned A c t i v i t i e s  

o Continue i n v e s t i g a t i o n  of harmonic impact on customer equipment and t e rmina t e  ' 

s tandard  harmonic measurement procedures.  

o  Complete d i s t r i b u t i o n  system s a f e t y  and p r o t e c t i o n  requirements  s tudy .  

o Phase out  i n i t i a l  phase of t h e  development of t h e o r e t i c a l  methods f o r  load 
modeling. 

o Phase out  t h e  i n i t i a l  design and eva lua t ion  of i n t e g r a t e d  mu l t i t e rmina l  HVDC 
system c o n t r o l  regime. 

I o Continue work on modeling u n c e r t a i n t i e s  f o r  system planning.  

o Terminate d i s t r i b u t i o n  system planning and des ign  methods development pro- 
j e c t s .  

o  Complete h e a t l c o o l  s to rage  system t e s t s .  

o  Terminate i n v e s t i g a t i o n  of aerospace and m i l i t a r y  communication techniques 
f o r  d i s t r i b u t e d  system a p p l i c a t i o n s  and development of advanced technology. 

I o Complete i n i t i a l  eva lua t ion  of mu l t i va r i ab l e  p l a n t  c o n t r o l l e r  des igns .  

o  Complete i n i t i a l  phase of t h e o r e t i c a l  development of system s t a b i l i t y  
assessment methods. 

I o Continue work on emergency s t a t e  c o n t r o l  regimes. 



o Complete 1200kV c i r c u i t  breaker f e a s i b i l i t y  s tudy .  

o Complete DC Interrupter  R&D, and i n i t i a t e  development o f  DC c i r c u i t  breaker 
prototype.  

o Complete development o f  1200kV g a s  i n s u l a t e d  s e m i f l e x  c a b l e .  



E l e c t r i c  Energy Systems 
Energy Supply Research and Development - Operat ing Expenses 

Energy Supply Research and Development - P l a n t  and C a p i t a l  Equipment 
(Tabular d o l l a r s  i n  thousands. Na r r a t i ve  m a t e r i a l  i n  whole d o l l a r s . )  

FY 1980 FY, 1981 FY 1982 FY 1982 
Appropriat ion ~ p p r o ~ r i a t  ion  Base Request 

E l e c t r i c  Energy Systems 

System a r c h i t e c t u r e  and 
i n t e g r a t i o n  

Operat ing expenses ........... 
C a p i t a l  equipment ............ 

Sub to t a l  ................. 
Power d e l i v e r y  

Operat ing expenses ........... 
C a p i t a l  equipment ............ 

Sub to t a l  ................. 
Generat ion and s t o r a g e  
a p p l i c a t i o n s  

Operat ing expenses ........... 
Sub to t a l  ................ ; 

Program d i r e c t i o n  
Operat ing expenses ........... ................. Sub to t a l  

To t a l  
Operat ing expenses ........... 
Cap i t a l  equipment ............ 

E l e c t r i c  Energy Systems .. 
Loo 

$ 9,900 

* A t o t a l  of $9,000,000 i n  FY 1980 and $6,200,000 i n  FY 1981 was budgeted i n  
t h e  DOE Energy S torage  Program f o r  E l e c t r i c  S torage  Appl ica t ions .  

** $277,000 has  been deduc t ed  t o '  r e f l e c t  FY 1980 f e d e r a l  government f u ' rn i tu re  
r e s c i s s i o n .  

*** Proposed r e s c i s b i o n  w i l l  decrease  t h e  FY 1981 app rop r i a t i on  by $4,882,000. 

Author iza t ion :  Sec t i on  4 ,  P.L. 93-577 . . 



Summary of Changes 

Energy Supply ~ e s e a r c h  and Development 
(do l l a r s  i n  thousands) 

FY 1981 Appropriation enacted .............................. $39,923 

B u i l t  i n  i nc reases  and decreases:  

FY 1982 base......... ........................ $39,923 

Program inc reases  and decreases:  

System a r c h i t e c t u r e  and i n t e g r a t i o n  

New technology i n t e g r a t i o n  ......................... - 7,826 
. . 

Load management - t e rminat ion  ..................... - 5,910 

Systems c o n t r o l  and development .................... - 1.164 

Subto ta l  .................................................. $- 14.900 

Power de l ivery  

.Underground transmission and compact s t a t i o n s  ...... - 5,251 

High vo l t age  d i r e c t  cu r r en t  technology ..............- , ,1,103 

E l e c t r i c  f i e l d  e f f e c t s  ............................. - 1,895, . 

High vo l t age  a l t e r n a t i n g  cu r ren t  technology.. . . . . .  .. - 5,726 

Cap i t a l  equipment ................................... 1,100. 

Subtota l  .................... . . . . . - . . . . . -  15.075' 

Generation and s to rage  app l i ca t ions  

Storage app l i ca t ions  - previously budgeted i n  t h e  ' 

DOE Energy s to rage  program.......................... -.- + 10 

Subto ta l  .................................................... $+ 0 

Program d i r e c t i o n  

Decrease i n  personnel  funding. ...................... - -  - 48 

-- 
FY 1982 budget reques t  ................................... $ 9,900 



SYSTEM ARCHITECTURE AND INTEGRATION 

FY 1981 Appropriat ion FY 1982 Request 

The FY 1982 budget reques t  f o r  Systems Arch i t ec tu re  and I n t e g r a t i o n  i s  $4,100,000 
which r e p r e s e n t s  a $14,900,000 reduct ion  from t h e  FY 1981 app rop r i a t i on  of 
.$19,000,000. Load management, d i s t r i b u t i o n  automation and c o n t r o l  and some new 
technology i n t e g r a t i o n  p r o j e c t s  w i l l  be phased out  because f u r t h e r  development w i l l  
be b e t t e r  accomplished by t h e  p r i v a t e  s e c t o r .  

Subproprams 
FY 1981 FY 1982 Requested 

Budget Au tho r i t y  Budget Authori ty 

New Technology I n t e g r a t i o n  $ 9,926 $ 2,100 

Load Management (D i s t r i bu t ed  Systems) 5,910 0 

Systems Control  and Development 3,164 2,000 
$ 19,000 $ 4,100 

I n  t h e  p a s t ,  t h e  r ap id  growth and development of t h e  e l e c t r i c a l  energy supply 
systems of t h e  United S t a t e s  have been cha rac t e r i zed  by t h e  e a r l y  development and 
t imely implementation of advanced technologies  t o  cope wi th  t h e  i s s u e s  and cha l lenges  
of t h e  p re sen t  day whi le  meeting f u t u r e  demands of t h e  e l e c t r i c a l  energy consumer. 
The System Arch i t ec tu re  and I n t e g r a t i o n  program is designed t o  address  t h e  long- 
term problems encountered i n  t h e  f u t u r e  development, opera t ion .and  c o n t r o l  of 
e l e c t r i c a l  energy systems by conducting h igh- r i sk ,  long-term high  payoff research .  
Future power systems must i n t e g r a t e  new source  technologies  t h a t  may be uncont ro l led ,  
d i spe r sed ,  i n t e r m i t t e n t  and geographica l ly  l i m i t e d .  They a l s o  must be planned and 
operated t o  be l a r g e r ,  more t i g h t l y  in te rconnected  and more opt imal ly  designed than  
now poss ib l e .  F i n a l l y ,  g r e a t e r  unce r t a in ty  w i l l  become inc reas ing ly  apparent  i n  
a r e a s  o f :  longer  lead  t imes f o r  cons t ruc t ion  of new f a c i l i t i e s ,  changing load 
p a t t e r n s  and growth r a t e s ,  r e l i a n c e  on a combination of r emote . l a rge  genera t ing  
p l a n t s  and i n t e r m i t t e n t  energy sources ,  f u e l  a v a i l a b i l i t y ,  and increased  environ- 
mental,  f i n a n c i a l  and r egu la to ry  c o n s t r a i n t s  which w i l l  r e q u i r e  more advanced 
planning methods and opera t ing  s t r a t e g i e s  than  now a v a i l a b l e .  

The o v e r a l l  goa l  of t h e  System Arch i t ec tu re  and I n t e g r a t i o n  program is t o  conduct an 
e f f e c t i v e  RDhD program which develops s t r a t e g i e s ,  methodologies, advanced 
a n a l y t i c a l  t o o l s  and hardware leading  to :  enhanced e f f i c i e n c y  and economy i n  system 
c o n t r o l  and development; e f f e c t i v e  i n t e g r a t i o n  of a l t e r n a t i v e  technologies  i n t o  
f u t u r e  e l e c t r i c a l  systems; and u s e  of advanced system c o n t r o l  and development 
concepts  f o r  t h e  l a r g e r  and more complex e l e c t r i c a l  energy systems expected i n  t h e  
f u t u r e .  This  goa l  is  being accomplished through t h r e e  subprograms; namely, New 
Technology I n t e g r a t i o n ,  Load Management (D i s t r i bu t ed  Systems), and Systems Control  
and Development. 

New Technology I n t e g r a t i o n  

The FY 1982 budget reques t  f o r  t h e  New Technology I n t e g r a t i o n  subprogram i s  
$2,100,000 a decrease  of $7,826,000 from t h e  FY 1981 l e v e l .  This  w i l l  be  used t o  
develop methods and a n a l y t i c a l  t o o l s  t o  a s s e s s  t h e  impact of  d i spersed  genera t ion ,  
s t o rage  and end use  management on t h e  des ign  of f u t u r e  power systems. Fundamental 
R&D w i l l  be focused on enhanced concepts  i n  r a p i d  s e r v i c e  r e s t o r a t i o n  and wi th  t h e  
complex i n t e r a c t i o n s  and u n c e r t a i n t i e s  i n  t h e  development of f u t u r e  systems.,  

The New Technology I n t e g r a t i o n  subprogram is  p r i n c i p a l l y  concerned wi th  t h e  r e l a t i o n -  
s h i p s  between t h e  new technology c h a r a c t e r i s t i c s  and t h e  power system des ign  and 
opera t ing  requirements .  The subprogram is  developing improved system 



planning methods and ope ra t i ng  s t r a t e g i e s  t o  i nco rpo ra t e  compet i t ive  new technology 
sources  i n t o  a n  ever  expanding e l e c t r i c  energy system conta in ing  an  expanding number 
of l a r g e  remote nuc lear  and c o a l  p l a n t s .  The goa l  i s  t o  a s s u r e  t h a t  t h e  a p p r o p r i a t e  
power system engineer ing  t o o l s ,  methods and hardware w i l l  be  a v a i l a b l e  f o r  t h e  
t imely  i n t e g r a t i o n  of a l l  energy sources  i n t o  t h e  n a t i o n ' s  e l e c t r i c  power systems. 

The key items which need t o  be addressed f o r  technology i n t e g r a t i o n  a r e  r e g i o n a l  
s i t i n g  i s s u e s ,  experimental  information requirements  , gene ra t i on  expansion planning,  
t ransmiss ion  planning,  u n i f i e d  planning methods, r e l i a b i l i t y  concepts ,  c r e d i t  
eva lua t i ons ,  dynamic performance a n a l y s i s ,  ope ra t i ng  s t r a t e g y  development, load 
models, r e s t o r a t i o n  p r a c t i c e s ,  and m u l t i p l e  technology economic compet i t ion  and 
i n t e r a c t  ion s imula t ions .  The FY 1982 program w i l l  address  dynamic performance 
a n a l y s i s ,  ope ra t i ng  s t r a t e g y  development, and r e s t o r a t i o n  p r a c t i c e s .  

The subprogram goa l  t r a n s l a t e s  i n t o  fou r  primary o b j e c t i v e s :  assessment of t h e  
s p e c i a l  c h a r a c t e r i s t i c s  and i d e n t i f i c a t i o n  of key i s s u e s  t o  be reso lved  f o r  
s u c c e s s f u l  i n t e g r a t i o n  wi th  t h e  e l e c t r i c a l  system; development of improved models, 
methods, da t a  and advanced concepts  f o r  planning and ope ra t i ng  t h e  power systems 
of t h e  f u t u r e ;  d e f i n i t i o n  of DC source  i n t e r f a c e  requirements  w i th  t h e  AC system, 
and development of c r i t i c a l  power cond i t i on ing  i n t e r f a c e  hardware; and conduct of 
t h e o r e t i c a l  r e s e a r c h  on fundamental e l e c t r i c  energy systems i s s u e s  which c u t  a c ros s  
both convent iona l  and new technologies .  

There a r e  two fundamental reasons  f o r  t h e  need f o r  advanced planning t o o l s  and 
ope ra t i ng  methods. These a r e  t h e  increased  complexity of f u t u r e  e l e c t r i c  energy 
systems due i n  p a r t  t o  t h e  development of new supply technologies  and t h e  expansion 
of remote genera t ing  p l a n t s ,  and t h e  increased  unce r t a in ty  i n  f u t u r e  ope ra t i ng  
requirements  and c o n s t r a i n t s .  This  i s s u e  of complexity a r i s e s  i n  p a r t  because 
t h e  c h a r a c t e r i s t i c s  of convent iona l  e l e c t r i c  energy supply technologies  a r e  very  
d i f f e r e n t  from those  of a lmost  a l l  new technologies  c u r r e n t l y  under development. 
For example convent iona l  p l a n t s  a r e  l a r g e  and very  r e l i a b l e ,  t h e i r  ope ra t i on  i s  
seldom l i m i t e d  by t h e  l a c k  of primary f u e l ,  t h e i r  power product ion l e v e l  can only 
be  changed slowly and t h e i r  ope ra t i on  is  independent of weather cond i t i ons .  I n  
sharp  c o n t r a s t ,  most new energy sources  a r e  small, t h e  energy supplied.  t ends  t o  be 
i n t e r m i t t e n t  due t o  t h e  s p a t i a l  and temporal f l u c t u a t i o n s  i n  t h e  s o l a r  r e sou rce ,  
t h e i r  l o c a t i o n  is confined t o  c e r t a i n  r eg ions  due t o  t h e  geographics l  d i s t r i b u t i o n  
of t h e  renewable r e sou rce  and t h e i r  energy output  i s  not  c o r r e l a t e d  wi th  system 
load requirements .  Likewise, t h e  i s s u e  of unce r t a in ty  a r i s e s  due t o  longer  
cons t ruc t i on  t imes,  economic u n c e r t a i n t i e s ,  f u e l  l i m i t a t i o n s ,  u n c e r t a i n  load growth, 
implementation of p o l i c i e s  t o  encourage small power f a c i l i t i e s  and proposed new 
r a t e  s t r u c t u r e s .  These f a c t o r s  g r e a t l y  complicate  any planning requirement .  

Today's e l e c t r i c  energy systems r e f l e c t  t h e  c h a r a c t e r i s t i c s  of p r e sen t  convent iona l  
t echnologies  and perceived f u t u r e  requirements .  To accept  expected gene ra t i on  and 
s t o r a g e  op t ions  fundamental changes i n  p r e sen t  planning and ope ra t i ng  phi losophies  
a r e  c l e a r l y  r equ i r ed .  A proper  understanding of t h e  c a p a b i l i t i e s ,  behavior  and 
l i m i t a t i o n s  of a l l  sources  is  r equ i r ed  f o r  developing opt imal  planning methods and 
ope ra t i ng  s t r a t e g i e s .  

With t h e  advent of economical d i r e c t  c u r r e n t  op t i ons  in te rconnec ted  a t  any l e v e l  of 
t h e  power system, t h e  ques t i on  of accep t ab l e  l e v e l  of AC power q u a l i t y  t akes  on 
i nc rea s ing  s i g n i f i c a n c e .  For example, t h e  increased  l e v e l  of harmonic c u r r e n t s  
caused by DC sources  and t h e  p o t e n t i a l l y  harmful v o l t a g e  f l u c t u a t i o n s  which would 
r e s u l t .  Success fu l  development of t h e  ac /dc  i n t e r f a c e  hardware w i l l  a s s i , s t  i n  t h e  
c o n t r o l  of system v o l t a g e  wi th  minor harmonic a d d i t i o n s ,  thereby i nc rea s ing  system 
ope ra t i ng  f l e x i b i l i t y  and minimizing de t r imen ta l  impacts such a s  comrnunicat i ons  
i n t e r f e r e n c e  and reduced e f f i c i e n c y  and l i f e  expectancy of system equipment and 
customer appl iance .  

The b e n e f i t s  which could r e s u l t  a r e  t h e  op t imal  u se  of new and convent iona l  tech- 
no log i e s  i n  e l e c t r i c  energy systems, and improvement i n  o v e r a l l  system r e l i a b i l i t y  
and ope ra t i ng  f l e x i b i l i t y .  

Newly developed planning and ope ra t i ng  models and s imula t ion  c a p a b i l i t y ,  and 
e f f e c t i v e  i n t e r f a c e  equipment can i n f luence  des igns  of both new technologies  and 



evolv ing  power systems. 
incompatab i l i ty  w i l l  be  
g r e a t l y  enhanced. 

I n  t h i s  way, t h e  r i s k  of equipment f a . i l u r e s  and system 
minimized and customer acceptance  of new technologies  

FY 1981 Accomplishments 

o Used i n t e g r a t i o n  assessment  methodology developed i n  FY 1980 t o  ana lyze  
i n t e g r a t i o n  requirements  f o r  wind, PV, and s to r age .  

o Examined t h e  m e r i t s  of proposed advanced c o n t r o l  concepts  f o r  technology 
i n t e g r a t i o n .  

o Defined experimental  in format ion  requirements  f o r  v e r i f i c a t i o n  of new tech- 
nology i n t e g r a t e d  performance c h a r a c t e r i s t i c s  and impact assessments .  

o Evaluated system impacts and b e n e f i t s  of u t i l i t y  v e r s u s  customer c o n t r o l  
of d i spe r sed  s t o r a g e  i n  r e s i d e n t i a l  a p p l i c a t i o n s .  

o Developed s imp l i f i ed  wind and OTEC models f o r  expansion planning and 
dynamic performance assessments .  

o Developed power cond i t i one r  s imula t ion  c a p a b i l i t y  and conceptua l  des igns ,  
and t r ans f e r ed  in format ion  t o  i ndus t ry  and a s soc i a t ed  s tandard  groups. 

o Completed s t o c h a s t i c  load flow method of network a n a l y s i s .  

o Completed i n i t i a l  eva lua t i on  of energy s t o r a g e  v i a  m u l t i v a r i a b l e  
op t imiza t i on  methods. 

o Completed t h e  i n i t i a l  development of methods t o  improve d i s t r i b u t i o n  system 
r e l i a b i l i t y  by opt imal  system a r c h i t e c t u r e  and c o n t r o l .  

o Refined e x i s t i n g  procedure f o r  developing near-term system load  models. 

o Conducted s imula t ion  a n a l y s i s  of p rev ious ly  developed mu l t i t e rmina l  HVDC 
system c o n t r o l  methods. 

o Evaluated procedure f o r  determining e f f e c t  of DC t ransmiss ion  systems i n  
AC networks. 

o I n i t i a t e d  r e sea rch  i n  r e s t a r t i n g  l a r g e  e l e c t r i c  energy systems a f t e r  major 
shu t  downs. 

o I n i t i a t e d  r e sea rch  on methods f o r  t h e  a n a l y s i s  of power f low i n  AC/DC 
networks. 

FY 1982 Planned A c t i v i t i e s  

o Terminate ope ra t i ng  impact s t u d i e s  f o r  wind and PV technologies  f o r  system 
s t a b i l i t y ,  load fo l lowing ,  and sp inning  r e s e r v e  requirments .  

o Develop des igns  f o r  advanced i n t e r f a c e  equipment and t e rmina t e  pro to type  
v a r i a b l e  speed wind gene ra to r  model. 

o Continue i n v e s t i g a t i o n  of harmonic impacts on customer equipment, and 
t e rmina t e  s tandard  harmonic measurement procedure. 

o Terminate innovat ive  wind farm i n t e g r a t i o n  method. 

o Phase ou t  i n i t i a l  phase t o  develop t h e o r e t i c a l  methods f o r  load modeling. 

O '  Phase ou t  t h e  i n i t i a l  des ign  and eva lua t i on  of an  i n t e g r a t e d  mu l t i t e rmina l  
HVDC system c o n t r o l  regime. 

o Continue a t  a reduced e f f o r t  work on modeling u n c e r t a i n t i e s  f o r  system 



planning. 

o Continue work on opt imal  power system r e s t o r a t i o n  procedures .  

o Terminate work t o  develop methods f o r  network a n a l y s i s .  

Load Management 

The FY 1981 app rop r i a t i on  f o r  Load Management was $5,910,000. No funds  a r e  reques ted  
f o r  FY 1982; t h e r e  w i l l  b e  a r e s i d u a l  e f f o r t  i n  N 1982 wi th  p r i o r  year  funds,  a f t e r  
which t h e  program w i l l  be  phased out .  The key elements  which have been addressed 
i n  t h e  program a r e  t h e  development of d i s t r i b u t i o n  automation,  communication, and 
c o n t r o l  equipment and s t r a t e g i e s  f o r  t h e  ope ra t i on  of d i s t r i b u t e d  gene ra t i on  and 
end-use technologies ;  t h e  development of d i s t r i b u t i o n  system planning and des ign  
methods, and d i s t r i b u t i o n  system s a f e t y  and p r o t e c t i o n  schemes f o r  f u t u r e  d i s t r i -  
buted systems;  and t h e  de te rmina t ion  of ope ra t i ng  impacts of d i s t r i b u t e d  systems 
through hea t / coo l  s t o r a g e  demonstrat ions,  t h e  DOE/EPRI d i s t r i b u t i o n  communication 
systems demonstrat ions,  and t h e  DOE/TVA/Athens U t i l i t y  Board Power Supply In t eg ra -  
t i o n  Demonstration (PSID). I n  N 1982, t h i s  w i l l  be phased out .  DOE assumes t h a t  
t h e  Athens U t i l i t y  Board i n  Tennessee w i l l  r a i s e  t h e  remaining funds  necessary  t o  
complete t h e  b a s e l i n e  program and t h a t  TVA w i l l  o p e r a t e  i t ,  and g a t h e r ,  ana lyze  
and d i s semina t e  d a t a  t o  t h e  i ndus t ry .  With t h e  completion of t h e s e  a c t i v i t i e s ,  DOE 
assumes t h a t  p r i v a t e  i n d u s t r y  w i l l  i n i t i a t e  t h e  programs r equ i r ed  t o  ach ieve  t h e  
remaining , ob j ec t i ve s  t o  o b t a i n  t h e  necessary  c o s t  and performance da t a .  DOE w i l l  
monitor and review t h e  s i t u a t i o n  i n  t h e  f u t u r e  t o  determine i f  any a d d i t i o n a l  
f e d e r a l  r o l e  i s  necessary .  

The emphasis of t h e  Load Management subprogram has  s h i f t e d  dur ing  t h e  p a s t  year  
such t h a t  i t  i s  now focussed on t h e  planning,  des ign ,  and o p e r a t i o n a l  a s p e c t s  of 
d i s t r i b u t e d  gene ra t i on  and end-use technologies  i n  e l e c t r i c  d i s t r i b u t i o n  systems. 
The subprogram g o a l  has  been t o  i n s u r e  ' t h a t  t h e  d i s t r i b u t i o n  system of the. f u t u r e  
w i l l  be  a b l e  t o  accommodate t h e  d i v e r s e  impacts brought about  by t h e  incorpora t ion  
of load  management concepts  and t h e  i n t e g r a t i o n  of new technologies  such a s  smal l  
wind machines, f u e l  c e l l s ,  b a t t e r i e s ,  and cogenerat ion.  

.FY 1981 Accomplishments 

o I d e n t i f i e d  communication and c o n t r o l  requirements  f o r  d i s t r i b u t e d  
gene ra t i on  and end-use systems, eva lua ted  a p p r o p r i a t e  aerospace  technology, 
and i n i t i a t e d  development program. 

o I n i t i a t e d  d i s t r i b u t i o n  system s a f e t y  and p r o t e c t i o n  requirements  s tudy  f o r  
d i s t r i b u t e d  systems. 

o Developed advanced system planning and des ign  methods f o r  d i s t r i b u t i o n  
systems. 

o Completed f i e l d  t e s t s  of p r e sen t  d i s t r i b u t i o n  communication systems. 

o Continued f i e l d  tests f o r  10 hea t / coo l  s t o r a g e  load management systems and 
equipment procurement f o r  DOE/TVA Power Supply I n t e g r a t i o n  Demonstration. 

o I n i t i a t e d  s tudy  of s u b s t a t i o n  based energy management c o n t r o l  system f o r  
d i s t r i b u t e d  technologies .  

o Improved power systems s imula tor  ope ra t i ng  c a p a b i l i t i e s .  

FY 1982 Planned A c t i v i t i e s  

o Complete d i s t r i b u t i o n  system s a f e t y  and p ro t ec t fon  requirements  -study wi th  
p r i o r  year  funding.  

o Terminate development of d i s t r i b u t i o n  system planning and des ign  methods 
p r o j e c t s .  
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o Complete hea t / coo l  s t o r a g e  load management system t e s t s  wi th  p r i o r  year  
funding . 

o Transfer  t h e  DOE/TVA Power Supply I n t e g r a t i o n  Demonstration t o  t h e  Athens 
U t i l i t y  Board f o r  completion. 

o  Terminate s tudy  of s u b s t a t i o n  based energy management c o n t r o l  system f o r  
d i s t r i b u t e d  technologies .  

o  Terminate i n v e s t i g a t i o n  of aerospace  and m i l i t a r y  communications techniques  
f o r  d i s t r i b u t e d  system a p p l i c a t i o n s  and development of advanced technology. 

Systems Cont ro l  and Development 

The FY 1982 budget r eques t  f o r  t h i s  subprogram is  $2,000,000 which is a  r educ t i on  
of $1,164,000 from t h e  FY 1981 app rop r i a t i on  of $3,164,000. The Systems Cont ro l  
and Development subprogram performs b a s i c  r e s e a r c h  on gene r i c  c o n t r o l  and opera t ian-  
a 1  i s s u e s  i n  l a r g e  e l e c t r i c  energy systems, conducts  computerized s imula t ion  s t u d i e s  
of h igh ly  promising c o n t r o l  and o p e r a t i o n a l  concepts  and, wi th  u t i l i t y  coopera t ion ,  
suppor t s  h igh ly  s e l e c t i v e  f i e l d  t e s t s .  I n  FY 1982 t h e  Systems Cont ro l  and Develop- 
ment subprogram w i l l  con t i nue  a t  a  reduced l e v e l  i t s  b a s i c  r e sea rch  and s imu la t i on  
a c t i v i t i e s  and phase ou t  t h e  des ign  of advanced HVDC c o n t r o l  methods. 

I n  a d d i t i o n  t o  t h e  widely perceived f a c t  t h a t  t h e  e l e c t r i c  energy systems of today 
a r e  comprised of v a s t  t ransmiss ion  network which i n t e r connec t  energy supply 
sources  wi th  t h e  widely d i spe r sed  consumers, t h e r e  is  a l s o  a  complex c o n t r o l  
h i e r a r chy  con t a in ing  thousands of automatic  and manual c o n t r o l  systems. These 
c o n t r o l  systems range  from ve ry  l o c a l i z e d  subsystems, r e spons ib l e  f o r  r e g u l a t i n g  
temperatures  and p re s su re s  a t  a  l o c a l  power p l a n t ,  f o r  example, t o  i n d i v i d u a l  
u t i l i t i e s  o r  u t i l i t y  pool  a p p l i c a t i o n s  which cont inuous ly  r e g u l a t e  bo th  t h e  
i n t e r n a l  energy supply and t h e  exchange of energy between u t i l i t y  systems o r  pools .  
These a c t i v e  c o n t r o l s  enable  t h e  e f f e c t i v e  coo rd ina t i on  of p rocesses  and systems 
t o  permit  t h e  v a s t  c a p i t a l  investment  i n  u t i l i t y  p l a n t  t o  o p e r a t e  wi th  g r e a t e r  
e f f i c i ency .  and s e c u r i t y  than  o therwise  pos s ib l e .  

The goa l s  of t h e  Systems Cont ro l  and Development subprogram a r e  t o  improve t h e  
o v e r a l l  system e f f i c i e n c y ,  t o  promote enhanced system r e l i a b i l i t y  and t o  i n s u r e  
t h e  a v a i l a b i l i t y  of e l e c t r i c  energy c o n t r o l  regimes which a r e  compatible  wi th  t h e  
ope ra t i ng  c h a r a c t e r i s t i c s  of advanced energy supply and s t o r a g e  technologies .  The 
goa l s  a r e  t o  be  achieved by t h e  development and d issemina t ion  of advanced process  
models and c o n t r o l  concepts  which a r e  d i r e c t e d  towards r e s o l u t i o n  of gene r i c  
c o n t r o l  and ope ra t i ng  i s s u e s  i n  l a r g e  e l e c t r i c  energy systems. Examples of t h e s e  
gene r i c  i s sues '  a r e  t h e  c o n t r o l  of l a r g e  systems dur ing  emergency condi t ions ,  t h e  
i d e n t i f i c a t i o n  of vu lne rab l e  system ope ra t i ng  cond i t i ons ,  and t h e  e f f e c t i v e n e s s  
and m e r i t s  of d e c e n t r a l i z e d  ve r sus  c e n t r a l i z e d  c o n t r o l  i n  l a r g e  systems. 

A s  e l e c t r i c  energy systems increased  i n  s i z e ,  t h e  c o n t r o l  requirements  become 
h igh ly  complex. However, a s  system c o n t r o l  i s  no t  t h e  r e s p o n s i b i l i t y  of t hose  
developing t h e  convent iona l  and new source  t e chno log i e s ,  t h e s e  i s s u e s  tend t o  be 
ignored.  P re sen t  c o n t r o l  methods and a s soc i a t ed  s imula t ion  t o o l s  a r e  no t  s u i t e d  
t o  t h e  needs of f u t u r e  e l e c t r i c  energy systems and r e q u i r e  a  focussed fundamental 
r e sea rch  e f f o r t  t o  i n s u r e  t h e i r  t imely  development. The Systems Cont ro l  and 
Development subprogram r e p r e s e n t s  t h i s  focus  f o r  l a r g e  e l e c t r i c  energy systems. 

The b e n e f i t s  due t o  improved c o n t r o l  of l a r g e  s c a l e  energy systems a r e :  increased  
process  and system e f f i c i e n c y ;  enhanced systein ope ra t i ng  s e c u r i t y  and f l e x i b i l i t y ;  
a c c e l e r a t e d  u se  of c e n t r a l  and d ispersed  renewable energy sources ;  reduced 
environmental impact of energy product ion;  enhanced performance wi th  increased  l i f e  
expectancy of c r i t i c a l  equipment. Not a l l  of t h e s e  b e n e f i t s  can be e a s i l y  quant i -  
f  i ed  and i n  f a c t  some may be i n  d i r e c t  c o n f l i c t ,  e.g. ,  increased  e f f i c i e n c y  and 
reduced environmental impacts.  

FY 1981 Accomplishments 

o  Completed t h e  automatic  gene ra t i on  c o n t r o l  p r o j e c t  a t  t h e  Wisconsin E l e c t r i c  



Power Company. 

o  Completed i n i t i a l  work on t h e  development of advanced t h e o r e t i c a l  methods 
f o r  r e l a t i n g  c o s t ,  worth, a v a i l a b i l i t y  and r e l i a b i l i t y  of e l e c t r i c  energy 
s e rv i ce .  

o  I n i t i a t e  r e sea rch  on enhanced v o l t a g e  c o n t r o l  f o r  l a r g e  e l e c t r i c  energy 
systems . 

FI 1982 Planned A c t i v i t i e s  

o  Complete i n i t i a l  eva lua t i on  of m u l t i v a r i a b l e  p l a n t  c o n t r o l l e r  des igns .  

o  Complete i n i t i a l  p.hase of t h e o r e t i c a l  development of system s t a b i l i t y  
assessment  methods. 

o  Continue work on emergency s t a t e  c o n t r o l  regimes. 

o Continue t h e o r e t i c a l  work on development of c o n t r o l  s t r a t e g i e s  f o r  l a r g e  
s c a l e  systems. 

o  Continue t h e  development of an  advanced i n t e g r a t e d  ope ra t  i ons  scheduling 
procedure.  

o Complete t h e  t h e o r e t i c a l  development of a n a l y t i c a l  methods f o r  systems 
s t a b i l i t y  assessment .  

o  Continue a t  a  reduced e f f o r t  t h e  r e sea rch  on enhanced v o l t a g e  c o n t r o l  f o r  
l a r g e  e l e c t r i c  energy systems. 

o  Phase o u t  t h e  i n i t i a l  des ign  and eva lua t i on  of an i n t e g r a t e d  mu l t i t e rmina l  
HVDC system c o n t r o l  regime. 



POWER DELIVERY 

FY 1981 Appropriat ion FY 1982 Request 

$20,000 $4,9 25 

The FY 1982 budget r eques t  f o r  Power Del ivery  is  $4,9 25,000 a  n e t  decrease  of 
$15,,475,000 from t h e  amount appropr ia ted  i n  FY 1981. The pre l iminary  gu ide l i ne s  
f o r  de s ign  of a l t e r n a t i n g  c u r r e n t  overhead t ransmiss ion  l i n e s  t o  m i t i g a t e  p o t e n t i a l  
h e a l t h  e f f e c t s  w i l l  be  i s sued  i n  FY 1984. The b e n e f i t s  of high e f f i c i e n c y  p r o j e c t s  
w i l l  cont inue  t o  be q u a n t i f i e d  t o  a c c e l e r a t e  conserva t ion  wi th  a p p r o p r i a t e  techno- 
logy development t o  fo l low i n  l a t e r  yea r s .  

Continued adequacy of t h e  n a t i o n ' s  bu lk  genera t ion  and t ransmiss ion  systems can no 
longer  be  assured ;  i t  i s  being threa tened  by de l ays  i n  cons t ruc t i ng  new genera t ing  
f a c i l i t i e s  needed t o  accommodate t h e  expected changes i n  system s t r u c t u r e   and^ 
f a i l u r e  t o  meet f u t u r e  demands f o r  power even i n  t h i s  e r a  of reduced load growth. 
P o t e n t i a l  problems cannot be e a s i l y ,  addressed i f  f l e x i b i l i t y  i n  s i t i n g  of gene ra t i ng  
capac i t y  r e q u i r e s  t h e  cons t ruc t i on  of new t ransmiss ion  f a c i l i t i e s :  (1)  , t o  t r a n s p o r t  
power t o  load c e n t e r s ;  and (2) t o  i n t e r connec t  t he  va r ious  u t i l i t y  systems so  a s  
t o  make a v a i l a b l e  t h e  improved economics and e f f i c i e n c i e s  of i n t e r r e g i o n a l  power 

i 

t r a n s f e r .  Right-of-way a c q u i s i t i o n  f o r  new tra 'nsmission l i n e s  i s  becoming extremely 
d i f f i c u l t ,  a s  d i f f i c u l t  a s  t h e  s i t i n g  of new genera t ion .  U t i l i t y  a n t a g o n i s t s  have 
begun t o  oppose t h e  cons t ruc t i on  of t ransmiss ion  l i n e s  v igorous ly .  This  growing 
t ransmiss ion  c o r r i d o r  problem i s  most a c u t e  f o r  l a r g e  urban u t i l i t i e s ,  and i s  t he  
r e s u l t  of s o c i a l  and i n s t i t u t i o n a l  a t t i t u d e s .  These f a c t o r s  have con t r i bu t ed  t o  
the .ex igency  of provid ing  v i a b l e  power d e l i v e r y  op t ions  t o  manage t h i s  problem. 

Inc rea s ing  power t r a n s f e r  c apac i t y  ha s  served a s  t h e  benchmark f o r  t h e  Power 
Delivery program. Coupled w i th  t h e  concerns of e l e c t r i c  f i e l d  e f f e c t s  on l i v i n g  
organisms, t h e  Power Delivery program has  evolved t o  add re s s  t h e s e  concerns i n  a  
wholly i n t e g r a t e d  fash ion .  ~ h e s e  i s s u e s  have l e d  i n t o  energy conserva t ion  p r o j e c t s  
address ing  improved e l e c t r i c  energy system e f f i c i e n c y ,  a s  we l l  a s  r e l i a b i l i t y  
of t he  power g r i d  t o  minimize t h e  impact of prolonged outages;  These e f f o r t s  
d i r e c t l y  suppor t  t h e  i n t e g r a t i o n  of d i spe r sed  renewable r e sou rce  genera t ion  and 
s t o r a g e  i n t o  t h e  dynamic e l e c t r i c  energy network. 

FY 1981 Budget FY 1982 Requested 
Program Elements Author i ty  Budpet Author i ty  

Underground Transmission $ 6,701 $1,000 

HVDC Techno'logy 3,028 1 ,925  

E l e c t r i c . F i e 1 d  E f f e c t s  3,145 1,000 

HVAC Technology 7,126 1,000 

To ta l ,  Power Delivery $20,000 $4,925 



Underground Transmission 

The FY 1982 budget request for underground transmission subprogram is $700,000, 
and $300,000 in capital equipment. This is a decrease of $5,251,000 in operating 
funds and a decrease of $450,000 in capital funds. 

The underground transmission program has been structured to provide alternatives to 
resolve the transmission corridor problems which exist whenever electric energy 
is prevented from reaching the load due to the lack of sufficient corridor over 
which to transport that power. The critical nature of this crisis was difficult 
to quantify until an event such as the 1977 New York City Blackout occurred. The 
technical alternatives. that are being pursued are those which offer the greatest 
economic benefits, to the nation's electric industry. Extensive economic comparisons 
have been made to establish the viability of gas insulated and superconducting 
cables on utility networks where high power capacity systems are needed. These 
studies have substantiated the technical and economic alternatives to overhead lines 
and conventional underground cables which the advanced technologies can provide. 
Improved underground to overhead lines cost ratios in the vicinity of three to one 
have been shown to be possible versus five or six to one ratios for conventional 
technologies. This reduction in capital investment translates into several hundred 
million dollars per installation of a high capacity system. 

As metropolitan boundaries expand, the requirement for increased power capacity for 
underground systems becomes even more critical; hence the need for cable systems 
with power ratings comparable to overhead lines becomes necessary. Several pro- 
jects to Increase the power 'rating of underground transmission systems are under- 
way -- compressed gas insulated cables, ac superconducting cables, arid generic sub- 
marine cables -- and will be phased out. As much as possible, these projects wili 
be ascribed to the private sector for completion. 

In FY 1982 a number of important projects, such as fundamental studies of electri- 
cal insulation phenomena, load monitoring computer softwave, and basic aging 
characteristics of insulation systems will be pursued, so critical analysis and 
evaluation tools will be available to the developers of future underground equip- 
ments. These fundamental studies provide the important link between basic mate- 
rial theory and cable system applications. 

FY 1981 Accomplishments 

o Determined threshold voltage level for safe operation of extruded 
insulation systems. 

o Completed fabrication of 100 meter enclosure and refrigeration system at 
Brookhaven National Laboratory. 

o Initiated electromechanical tests of submarine riser cables for OTEC 
pilot plant. 

o Finalized design for 1200 kV semiflexible compressed gas insulated 
transmission line. 

o Completed assembly of 1200 kV compressed 'gas test loop at EPRI's 
Waltz Mill Underground Transmission Test Facility.' 

o Started fabrication of 100 meter long ac superconducting cable. 

FY 1982 Planned Activities 

o Complete determination of threshold voltage levels for pol-ymeric 
insulated and oil-filled paper insulated cables. 

o Complete full scale field tests on 1200 kV compressed gas insulated 
transmission line at Electric Power,Research Institute's Waltz Mill 
Underground Transmission Test Facility. 



o Complete fabrication of 1200 kV semi-flexible gas insulated trans- 
mission lines and initiate evalua'tion phase at Bonneville Power 
Administration's (BPA) Lyons UHV Test Facility.. 

o Phase out superconducting cable project at Brookhaven N?ti.onal Laboratory. 

o Continue studies in basic insulation gases, particularly toxicity tests. 

High Voltage Direct Current Technology (HVDC) 

The FY 1982 budget request for the high voltage direct current (HVDC) is 
$1,925,000, a slight decrease of $1,025,000 over the FY 1981 appropriation. The 
key activities included in this project are: HVDC circuit breaker, and application/ 
planning studies. In FY 1982, work will continue on the dc circuit breaker design 
effort with BPA. 

Transmission of large blocks of electric power using dc transmission has only become 
practical in the last few decades. Its primary application has been for long under- 
water transmission, overhead line requirements hundreds of miles long for trans- 
ferring 1,000 MW or more, and asynchronous ties between neighboring utilities. HVDC 
is a natural technology to utilize when transmission corridor acquisition becomes 
difficult. 

System realiability can be considerably improved because of the asynchronous nature 
- of dc; thus, the stability of a parallei ac system can be enhanced. Further HVDC 
has the advantage of controllability which can direct power .flow directly to the 
load without encountering the difficulties inherent in controlling an HVDC system. 

Because of the conversion equipment; HVDC terminals have higher losses than HVAC; 
however, research has reduced the difference, and the cost of losses can be offset 
by other benefits. The Power Delivery program in HVDC equipment has concentrated 
on capturing the potential benefits of such as the HVDC circuit breaker which is 
needed for network applications. At present all HVDC installations are point to 
point, and the line cannot be tapped without a circuit breaker. The absence of e 
circuit breaker penalizes HVDC by requiring an extra terminal for each load and 
reduces its flexibility for control and fault isolation. A project developing the 
HVDC breaker has progressed to the prototype design state; economic assessment on 
the breaker and its use in HVDC systems are being done in parallel in FY 1981. A 
'joint. project with BPA has been initiated to develop a circuit breaker for test at 
the Cellilo (Oregon) dc terminal, and to establish the cost benefits .of dc circuit 
breakers interconnected with ac systems. 

Power Delivery is conducting basic research in the metrology involved in producing 
silicon crystals for the fundamental thyristor element. The technical impact that 
wider application of HVDC can have on increasing power density in a given trans- 
mission corridor, either through conversion of a present ac line or by construction 
of a new dc line, has lead Power Delivery to focus on studies which will enhance 
the knowledge of HVDC and its interaction with the ac system. HVDC links can be an 
effective current limiter reducing duty on nearby ac circuit breakers. Also, its 
inherent controllability features can act as a.damper for parallel ac systems, thus 
allowing higher loadings on the ac system without reducing stability. Since HVDC 
cables require no capacitive charging current, it can be used underground for any 
distance, such as, long lines into major population centers. A number of assess- 
ments and system studies are underway to determine costlbenefit ratios for various 
dc options and applications. These studies will continue through FY 1981 with some 
results available for program decisions in FY 1982. 

FY 1981 Accomplishments 

o Z n i t i a t ~ d  tho daoign far a slow speed HVDC circuit breaker in 
cooperation with BPX. 



o Commenced fundaniental.. stud.ies of dc. irit-erriip tion concepts. 1 
o Started full scale verification tests on + 600 kV dc cable at 

EPRI's Waltz Mill Underground Transmission Test Facility. 

o. con-t-i-nued d.c traiidmlssion options assessment of competing technologies. 

FY 1982 Planned Activities 

o Complete fundamental investigations of HVDC current interruption techniques. 

o Conc,lude efforts to provide non-destructive testing techniques to industry 
in order to improve realiability and availability of semi-conductor devices 
-for ac/dc conversion. 

o Continue efforts to provide systematic evaluation and economic assessment 
study of dc transmission systems to prove the effectiveness of this 
improved elficiency concept in a way never before attempted. 

o Continue specific system studies to quantify overall application credits 
of dc systems interconnected with ac systems. 



E l e c t r i c  F i e l d  E f f e c t s  (ELF) 

The FY 1982 budget r eques t  f o r  e l e c t r i c  f i e l d  e f f e c t s  is  $1,000,000 i n  ope ra t i ng  funds,  a  
decrease  of $1- $9 5,000 i n  ope ra t i ng  funds and $160,000 i n  c a p i t a l  equipment f ~ i n d s  from 
FY 1981. The e l e c t r i c  f i e l d  e f f e c t s  p r o j e c t  is  keying i n  on t h e  de te rmina t ion  of pos s ib l e  
h c o l t h  r r f e c t s  from overhead t ransmiss ion  l i n e s  due t o  ac  and dc f i e l d s ,  and w i l l  be 
phased down t o  i nc lude  only  key b i o l o g i c a l  s t u d i e s .  

The p o s s i b i l i t y  of hazards t o  t h e  h e a l t h  and s a f e t y  of humans exposed t o  e l e c t r i c  f i e l d s  
r a d i a t e d  by high-vol tage t ransmiss ion  l i n e s  is  an  important  pub l i c  concern. Avai lab le  
d a t a  from U.S.S.R., Western Europe, and t h e  United S t a t e s  a r e  c o n t r a d i c t o r y  and contro-  
v e r s i a l .  A t  t h i s  t ime, i t  i s  impossible  t o  s t a t e  d e f i n i t e l y  t h a t  a  hazard does o r  does 
no t  e x i s t .  I n  FY 1981 DOE sponsored a  m u l t i - d i s c i p l i n a r y  program of r e s e a r c h  t o  i d e n t i f y  
and c h a r a c t e r i z e  h e a l t h  e f f e c t s  t h a t  may be induced by e l e c t r i c  and/or  magnetic f i e l d s  
a s soc i a t ed  w i th  high-voltage (HV) overhead t ransmiss ion  l i n e s  (both dc and 60 Hert?  ac  
t ypes ) .  This i s  a  coord ina ted  program j o i n t l y  funded and managed by t h e  Of f i ce  of E l e c t r i c  
Energy Systems (EES), DOE Of f i ce  of Heal th and Environmental Research, Bonnevil le  Power 
Adminis t ra t ion  and-Tennessee Valley Author i ty .  , 

Research t o  o b t a i n  f a c t u a l  in format ion  on t h e  .environmenta1 e f f e c t s  of e l e c t r i c  f i e l d s  
a s soc i a t ed  wi th  1200 kV t ransmiss ion  was i n i t i a t e d  because of p u b l i c  concern over  con- 
s t r u c t i o n  permi ts  f o r  765 kV ac  t ransmiss ion  i n  New York and 500 kV l i n e s  i n  o t h e r  s t a t e s  
(Ca l i fo rn i a ,  Maryland and Pennsylvania) .  DOE'S a c t i v i t i e s  have addressed both a c  and dc 
systems. s u f f i c i e n t  d a t a  i s  no t  a v a i l a b l e  t o .de t e rmine  t h e  hazards ,  . i f  any, t o  b io log i ca l  
systems exposed t o  e l e c t r i c  f i e l d s  from t ransmiss ion  l i n e s .  

FY 1981 Accomplishments 

o  I n i t i a t e d  major baboon s tudy  t o  determine behaviora l  e f f e c t s .  

o  Continued eco log i ca l  s tudy on c rops  grown benea th ' t r ansmis s ion  l i n e s .  

o  Inves t i ga t ed  s c a l i n g  of body c u r r e n t s  i n  mice and r a t s  t o  humans (s imple models).  

o  Completed b i o l o g i c a l  assay  t e s t s  on small  animals  and focused .on e f f e c t s  found. 

o  Quant i f ied  t h e  d c ' i o n ,  space charge and e l e c t r o s t a t i c  f i e l d  e f f e c t s  f o r  ope ra t i ng  
dc l i n e s  i n  U .  S. 

FY 1982 Planned A c t i v i t i e s  

o  complete s t u d i e s  on Chinese Hamster Ovary (CHO) e f f e c t s  to.  observe mutat ion.  

o  - Complete e l e c t r i c  f i e l d  $ h u l a t i o n  of neu ra l  development i n  r a t s .  

o  E s t a b l i s h  a  working hypothes i s  on p i n e a l  gland ( i n  r a t s )  i n t e r a c t i o n s  wi th  
e l e c t r i c  f i e l d s  a s  r e l a t e d  t o  c e n t r a l  nervous system. 

o  Cha rac t e r i ze  e l e c t r i c  f i e l d s  t y p i c a l l y  encountered under t r a n s m i s s i o n , l i n e s  (with 
TVA) . 

o Understand e l e c t r i c  f i e l d  i n t e r a c t i o n s  wi th  b i o l o g i c a l  t i s s u e s .  

High Voltage A l t e rna t i ng  Current  Technolopy (HVAC) 

The FY 1982 budget r eques t  f o r  t h c  h igh  vol rage  a l t e r n a t i n g  c u r r e n t  (HVAC) program i s  
$1,000,000 i n  ope ra t i ng  funds,  a  decrease  of $5,726,000 i n  ope ra t i ng  funds and a  decrease  
of $500,000 i n  c a p i t a l  equipment funds from FY 1981. I n  FY 1982, t h e  transmissi.on and 
d i s t r i b u t i o n  system l o s s  model w i l l  be expaned t o  cover more gene r i c  a p p l i c a t i o n s .  

The e l e c t r i c a l  load 'growth  i n  t h e  United S t a t e s  has  roughly doubled each decade. E f f i c i e n t  
and r e l i a b l e  d e l i v e r y  of t h i s  power has  been accomplished through a  corresponding i n c r e a s e  
i n  tranlismSmission vo l t ages .  When 1200 kV t ransmiss ion  system i s  i n i t i a t e d  about 1987 t o  1990 



this historical pattern will be continued. While it is true that the same power 
delivery capability can be obtained by just increasing the number of lower voltage 
lines,,an assessment of overall network operating requirements, economics, system 
efficiency, environmental impact and system reliability will normally show this 
to be undesirable. 

The  pro program in ultra high voltage transmission has concentrated on system 
analyses, option assessments, effi'ciency improvements, and, in some cases, prototype 
design and construction of components for use in a gas insulated station. The need 
to move away from air insulated substations to compressed gas stations is an aspect 
of design which was not considered in the last upward step in transmission voltage. 
The sheer physical size of the equipment, support insulation, and buses, with the 
attendant mechanical difficulties, have forced the industry into the realization 
that air as an insulation medium for substations is impractical for 1,200 kV, re- 
.gardless of location, and undesirable at lower voltages. A reduction in land usage 
by. a factor of 10 to 1 over an open air insulated design is achievable with an 
enclosed gas insulated substation. An exhaustkve cost/benefits study of transmission 
systems indicated a cost savings for 1200 kV versus 500 kV in the range of 
$2,000,000/mile for equal power transfer systems. 

FY 1981 Accomplishments 

o Completed conceptual design of a 1200 kV gas insulated circuit breaker. 

o Fabricated 50 MVA laboratory model for the gas insulated transformed 
project. 

o Initiated R&D for higher efficiency electric motors. 

o Completed.preliminary T&D loss model. 

o Completed alternative energy transportation study. 

o Finalized design for 10 MVA superconducting generator. 

o" Completed preliminary lightning studies on distribution lines. 

FY 1982 Planned Activities I 

o Continue the investfgation into higher operating efficiencies for integral 
horsepower motors for industrial, commercial, and residential drive systems. 

o Expand utility data base for transmission and distribution loss analysis 
model. 



STORAGE APPL'ICATZ 

FY' 1982 
Request 

The FY 1981 appropriation for Storage Application was $6,200,000. There are no 
funds requested for FY 1982. The program will be phased out, with a small residual 
effort left in FY.1982 with remaining FY 1981 and prior funds. . 

The Storage Application program has been designed to minimize capital investment 
and maximize resource conservation by the electric utility system. This can be 
done most effectively by improving capacity utilization and reducing oil consumption 
through efficient application of power produced by coal-fired and nuclear generating 
stations. The load profile for. electric power uses varies daily, weekly, and sea- 
sonally. Since the load profile is not constant, current dispatch practice brings 
peaking machinery such as oil-fired combustion trubines on line to accommodate 
these periodic increases in.power requirements. The alternative is to increase the 
level of efficiently produced nuclear or coal-fired base-load power, store the ex- 
cess of available energy produccd during off-peak periods as chemical, mechanical, 
or thermal energy and to use this availability to satisfy peak load power needs. 

The Office of Electric Energy Systems provides technical advice and assistance to 
component developers and utilities on integration issues associated with application 
of non-conventional storage technologies. Identification of these requirements in 
a timely fashion promotes early penetration into the utility marketplace. A most 
important prerequisite to utility consideration of any change.in current operating 
procedures is demonstration of the option in a credible fashion. This'requires 
actual application of the option on a utility system so network compatibility is 
confirmed and economic feasibility verified. The Storage Application program has 
addressed those technologies which have gone through sufficient research and de- 
velopment effort to verify conceptual and technical feasibility and are now ready 
for operational feasibility tests. 

The Storage Application program consisted of two specific areas, both wi'll be phased 
out : 

Battery (Chemical) Storage 

o Battery Energy Storage Test (BEST) Facility - Utility integrated test 
station evaluating new load levelling batteries in the public Service 
Electric and Gas Company of New Jersey system will be shut down. 

o Storage Battery Electric Energy Demonstration (SBEED) - This cooperative 
utility feasibility' test in Michigan using energy battery storage through 
application of state-of-the-art lead acid batteries will be terminated. 

o Advanced Battery Application - Load levelling,batteries for evaluation in 
the BEST facility will be terminated. 

Mechnical Energy Storage 

o Compressed Air Energy Storage (CAES). 

o Underground Pumped Hydrn (TTPH). 

o Adiabatic Compressed Air Energy Storage. 

Exioting pruJecr efforts have been directed towards the identification of specific 
utility oriented problems relating to geologies, regulatory constraints, market and 
cost assessments, and required industry intra-relationships for'commercial applica- 
tion of this.option. This work will be phased out. 



FY 1981 Accomplishments 

o Completed construction and checkout of baseline BEST facility (first Bay). 

o Initiated construction of second Bay to accommodate zinc-chlorine batteries. 

o Initiated design phase of SBEED demonstration. 

o' Established operational feasibility of zinc-chlorine.batteries in a utility 
environment before commitment to manufacture total requirement. 

o Established conceptual viabi1i.t~ of CAES system Cor all geologies. 

o Initiated investigations on viability of a site specific UPH facility. 

FY 1982 Planned Activities 

o' ~ctivit~ will be phased out., 

Program Direction 

N 1981 N 1982 
Appropriation Request 

The N 1982 budget request for Electric Energy Systems Program Direction is 
$875,000, a $48,000 decrease from FY 1981 appropriation. 

The Electric Energy Systems (EES) program develops the overall program strategy, 
plans, resource requirements and provide integrated program management for the 
program described in this document. Further, EES is called upon 'to provide expert 
technical advice with respect to electric utility generation and delivery systems, 
operations and planning throughout DOE and to many other Federal agencies. The 
personnel allocated to perform these functions in the EES program total 10 full-time 
staff positions. The full-time equivalent staff positions is 16, which includes 
4 FTE from thc phased out Hydropower Program. 

As a result of the redirection of the program in FY 1982, personnel requirements 
are reduced., Selective decentralization of day-to-day managerial activities will 
be further delegated to DOE key technology centers which will work independently 
from headquarters oversight. 

) 
Headquarters responsibilities include the establishmnet of performance criteria, 
the assessment of technical performance and milestone progress, cost control pro- 
curement strategy and planning, as well as both short- and long-term program' 
planning. Executive administration is also required in terms of budgeting, report 
analysis, developo~eut of managerial agreemnets and coordination of contractor acti- 
vities. In addition, there are key interfaces within DOE, with numerous Federal 
agencies, private industry, and the Congress as well as international programs. 
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PROGRAM OVERVIEW 

ENERGY STORAGE RESEARCH AND DEVELOPMENT PROGRAM 

Purpose 

The Energy Storage  Research and Development Program provides t h e  v i t a l  technology l i n k  
between energy supply,  energy conversion,  and energy end-use. This program s e r v e s  as t h e  
nucleus f o r  v i r t u a l l y  a l l  research  and development a c t i v i t i e s  r e l a t e d  t o  energy s t o r a g e  
wi th in  t h e  Department and, as such,  suppor ts  t h e  renewable energy needs' as wel l  as' t h e  
end-use s e c t o r s  i n  conservat ion.  

The concept o f  energy s t o r a g e  is not  new; f o r  example, s u n l i g h t  is s t o r e d  i n  p l a n t s  by 
photosynthes is ,  and t h e  e a r t h  has s t o r e d  energy f o r  hundreds of  mi l l i ons  of  years  i n  
forms such a s  n a t u r a l  ga s ,  petroleum, and coa l .  I n  t h e  present  program, energy s t o r a g e  
technologies  employing e lec t rochemica l ,  mechanical, chemical,  magnetic,  and thermal tech- 
niques are being explored. 

The goa l  o f  t he  present  program is to provide t h e  technologies  requi red  t o  assist. t h e  
p r i v a t e  s e c t o r  i n  supplying r e l i a b l e ,  low-cost, s a f e ,  and environmental ly acceptable  
energy s to rage .  The r e s u l t i n g  energy s t o r a g e  technologies  w i l l  provide one o r  more of 
t h e  fo l lowing  bene f i t s :  

o Inc rease  t he  s u b s t i t u t i o n  of  c o a l ,  nuc l ea r ,  and renewables f o r  petroleum and 
n a t u r a l  gas. 

o Inc rease  t he  use  of renewable but  i n t e r m i t t e n t  energy sources  by providing 
continuous s e rv i ce .  

o Inc rease  energy p roduc t iv i t y  by e i t h e r  i nc reas ing  t h e  e f f i c i e n c i e s  of e l e c t r o l y t i c  
processes o r  by recovering waste hea t  from many energy was t e fu l  processes commonly 
i n  use today. 

o Inc rease  e f f ec t ivenes s  of baseload e l e c t r i c  power genera t ing  and d i s t r i b u t i o n  
capac i ty  by reducing t h e  need fo r ' new peaking equipment. 

Program S t r a t e g y  

The s t r a t e g y  f o r  achieving these  b e n e f i t s  is t o  support  research  t h a t  provides a f i rm  
technology base i n  a v a r i e t y  o f  d i s c i p l i n e s .  This base is a v a i l a b l e  f o r  i ndus t ry  t o  
f u r t h e r  develop long-term energy s t o r a g e  f o r  use i n  t r a n s p o r t a t i o n ,  bu i ld ing  hea t ing  and 
cool ing ,  i n d u s t r i a l  p rocesses ,  s o l a r  systems,  and u t i l i t i e s .  The v a r i e t y  of  needs served 
r e q u i r e s  t h a t  d i f f e r e n t  amounts and types of energy be s t o r e d  f o r  var ious  duty cyc l e s ;  
t h u s ,  s e v e r a l  energy s t o r a g e  technologies  a r e  needed. The major t h r u s t s  of  t h e  s t r a t e g y  
a r e  to conduct gene r i c  and appl ied  research  leading  t o  i ndus t ry ' s  development of t h e  
fo l lowing  technologies:  

o For transportation--improve t h e  f e a s i b i l i t y  of e lec t rochemica l  power sources  
and f lywheel  r egene ra t ive  braking systems t o  provide t h e  technology f o r  nonpetro- 
leum-based t r anspo r t a t i on .  

o For s o l a r  and conventional  e l e c t r i c  u t i l i t y  appl ica t ions- -e lec t rochemica l ,  
thermal ,  mechanical, magnetic,  and underground s t o r a g e  techniques f o r  u t i l i t y  
load- leve l ing  app l i ca t i ons  i n  o rde r  t o  provide a s u b s t i t u t e  f o r  n a t u r a l  gas  and 
o i l - f i r e d  peaking tu rb ines  and f o r  use  i n  s o l a r  e l e c t r i c  systems. 



o For  bu i ld ing  hea t ing  and cooling--aquifer* s t o r a g e  of  ho t  and/or co ld  water  
f o r  s ea sona l  use,  phase-change thermal s t o r a g e  f o r  d a i l y  cyc l ing ,  and phase-change 
and chemical hea t  pump s t o r a g e  f o r  s o l a r  uses.  

o For i n d u s t r i a l  and mult ipurpose uses--energy-saving e lec t rochemica l  processes ,  
r e t r o f i t  thermal s t o r a g e  f o r  i n d u s t r i a l  hea t  recovery,  and c e l l s  t o  be used i n  
b a t t e r i e s  f o r  peak e l e c t r i c  demand reduct ion.  

The s t r a t e g y  has been t r a n s l a t e d  i n t o  q u a n t i t a t i v e  performance ob jec t ives  f o r  each tech- 
nology under development. These o b j e c t i v e s  a r e  s p e c i f i e d  i n  t h e  n a r r a t i v e  j u s t i f i c a t i o n  
f o r  t h e  two major program a reas :  (1 )  Electrochemical  Energy Storage  and (2) Phys ica l  
and Chemical Energy Storage . ,  The approach being used t o  a t t a i n  t h e s e  o b j e c t i v e s  
i n c l u d e s  : 

o Fede ra l  support  o f  r e sea rch  and long-term development i n  high payoff ,  h igh- r i sk  
areas where t h e  p r i v a t e  s e c t o r  is unwi l l ing  to i n v e s t ;  

o Cost-shared support  wi th  i ndus t ry  of  research  and long-term development when 
development r i s k  has been reduced s u f f i c i e n t l y  t h a t  i ndus t ry  is w i l l i n g  t o  s h a r e  
t h e  c o s t .  For example, i ndus t ry  funded 30% of  t h e  program work i n  FY 1981; 

o Termination of Federa l  suppor t  when t h e  poin t  is reached e i t h e r  where the. p r i v a t e  
s e c t o r  w i l l  assume r e s p o n s i b i l i t y  t o  complete development o r  where chances f o r  
success  of  a p a r t i c u l a r  p r o j e c t  diminish as t h e  work proceeds. 

S e l e c t i o n  o f  t he  i nd iv idua l  energy s t o r a g e  technologies  c u r r e n t l y  under development i n  1 
t h i s  program has been based on s e v e r a l  c r i t e r i a ,  inc luding  l a r g e  energy savings  payoff i f  
s u c c e s s f u l l y  developed, recogni t ion  of  t h e  proper Government.role, i n d u s t r i a l  i n t e r e s t  i n  
t h e  technologies ,  and a thorough understanding of r i s k s  involved wi th  development. 

Accomplishments 

S p e c i f i c  r ecen t  research  accomplishments of  t h e  program a r e  described below and a r e  ca te -  
gor ized  according to u l t i m a t s  end-use. Addit ional  information on t h e  s t a t u s  of p r o j e c t s  
is presented  i n  t h e  d i s cus s ion  of each energy s t o r a g e  technology category:  

T ranspor t a t i on  Technologies: 

o Research teams from indus t ry ,  supported by t h e  National  Labora tor ies ,  a r e , c l o s e  t o  
achiev ing  program goa l s  i n  b a t t e r y  performance f o r  s e v e r a l  systems. The systems 
inc lude :  n i cke l / z inc ,  n i c k e l / i r o n ,  z inc / ch lo r ine ,  and improved lead-acid.  Per- 
formance g o a l s , r a n g e  from 41 t o  69 Wh/kg (energy d e n s i t y )  f o r  up t o  1300 cyc l e s  
( l i f e t i m e ) ,  depending on t h e  type. 

o The National  Ba t t e ry  Tes t  Laboratory (NBTL) a t  Argonne National  Laboratory, where 
c e l l s  and modules developed by research  teams undergo v e r i f i c a t i o n  t e s t i n g ,  now 
ope ra t e s  on continuous b a s i s .  

o For f u t u r e  h igher  energy d e n s i t y  systems, l i t h ium/ i ron  s u l f i d e  c e l l s  now have 
shown experimental ,  energy d e n s i t i e s  .up t o  100..Wh/kg (vs .  .40-65 Wh/lig f o r  t h e  
previous ly  mentioned sys tems) ,  and a r e  being combined i n t o  10-cel l  modules f o r  
l abo ra to ry  eva lua t ion .  

*An a q u i f e r  is a water-bearing bed o r  s t r a tum of permeable rock t h a t  con ta in s  ground 
water .  For t h e  purpose of  t h i s  program, an a q u i f e r  s e rves  as a s t o r a g e  con ta ine r  f o r  
l a r g e  q u a n t i t i e s  of  ho t  o r  co ld  water o r  f o r  compressed air. 



o A proto type  aluminum/air c e l l  (whose "mdchanical" recharge f e a t u r e  is similar .  - t o  
gaso l ine  re fue l ing . )  has. been successful.l 'y t e s t e d  a t  f u i l  s i z e  wi th  a r e c r y s t a l -  
l i z e r  t h a t  removes t h e  products formed on discharge.  It has an energy dens i ty  of 
340 Wh/kg. This  research '  is being done by a major aerospace company a s  a sp ino f f  
o f  its defense work, i n  co l l abo ra t ion  wi th  a National  Laboratory and two producers 
of aluminium. 

o 'The f i r s t  phase of  ma te r i a l s  c h a r a c t e r i z a t i o n s ,  a long  wi th  t h e  , l abora tory  t e s t i n g  
and ana lys i s  of  composite f lywheels ,  has been completed. 

o Glass  microspheres were evaluated f o r  t h e i r  pos s ib l e  use a s  a hydrogen s t o r a g e  
medium. 

Building ~ e a t i &  and Cooling Technologies : 

o Experiments have been completed t o  t e s t  performance of la rge-sca le  hea t  s t o r a g e  
devices  f o r  s o l a r  thermal power genera t ion .  

o L i f e  and s t a b i l i t y  t e s t s  of experimental  phase-change ma te r i a l s  i n  unique packages 
have been performed, and t h e  phase-change ma te r i a l s  were used i n  an air-condi-  
t i o n i n g  f i e l d  t e s t .  

o Pro to type  des ign  and economic s t u d i e s  f o r  a s u l f u r i c '  acid-water chemical hea t  
. pump have 'been completed, and a r e s i d e n t i a l - s i z e  s a l t - a l coho l  system was con- 

s t r u c  ted.  

o A l abo ra to ry - s i ze  hydride chemical h e a t  pump has been succes s fu l ly  t e s t e d ,  and a 
r a p i d  cyc l ing  system us ing  waste hea t  has proceeded i n t o  f u r t h e r  development. 

o The a q u i f e r  s t o r a g e  concept has been experimental ly v e r i f i e d  by engineer ing  
con t r ac to r s  a t  two s i t e s  (S t .  Paul ,  MN, and Stonybrook, N Y ) ,  showing high energy 
recovery r a t e s .  Pre l iminary  designs and f i e l d  s t u d i e s  f o r  t h r e e  a q u i f e r  s t o r a g e  
s i t e s  have been i n i t i a t e d .  

S o l a r  and Conventional Utilities Technologies: 

o Construct ion has been completed on t h e  Ba t t e ry  Energy Storage  Tes t  (BEST) f a c i l i t y  
t h a t  w i l l  t e s t  l a rge - sca l e  u t i l i t y  load- leve l ing  b a t t e r i e s .  I n s t a l l a t i o n  and 
check o u t  of t e s t  equipment is underway. I n  FY 1982, t h i s  f a c i l i t y  w i l l  be sup- 
ported by t h e  E l e c t r i c  Power Research I n s t i t u t e .  

o I n  t h e  explora tory  e lec t rochemica l  technoiogy a r e a ,  experimental  sodium/sulfur  
c e l l s  now e x h i b i t  500-900 cyc l e s  (vs .  a goa l  of 2000 f o r  load l e v e l i n g )  and a - 
zinc/bromine power source  s t o r i n g  80 kWh has been assembled f o r  l abo ra to ry  
eva lua t ion .  

o A comprehensive b a t t e r y - t e s t i n g  computer proaram t o  s imula te  photovol ta ic  energy 
s t o r a g e  uses has been developed and is being exerc ised  us ing  lead-acid b a t t e r i e s .  

o Pre l iminary  design and i n t e g r a t i o n  s t u d i e s ,  inc luding  s i t e  s e l e c t i o n ,  have been 
completed f o r  t h r e e  la rge-sca le  compressed a i r  energy s t o r a g e  u n i t s  and f o r  one 
underground pumped u n i t .  The t r a n s f e r  of t h i s  technology a l ready  has been i n i -  
t i a t e d  wi th  s e v e r a l  u t i l i t i e s .  

o Design and f a b r i c a t i o n  o f , a  10 kWh pro to type  superconducting energy s t o r a g e  mag- 
n e t  have been completed f o r  power s t a b i l i z a t i o n  i n  t h e  Bonnevil le  Power Admini- - 
s t r a t i o n  g r i d .  

o A 1 kWh flywheel f o r  a r e s i d e n t i a l  photovol ta ic  a p p l i c a t i o n  has been s ~ ~ ~ r l e s e f u l l y  
t e s t ed .  



I n d u s t r i a l  Technologies: 

o A des ign  has been comp.leted and f a b r i c a t i o n  has begun f o r  t h e  r e t r o f i 2  of a 
l a rge - sca l e  experiment i n  h e a t  s t o r a g e  and t r a n s p o r t  from an aluminum p l a n t  
near  Bellingham, WA, to  be used f o r  d i s t r i c t  hea t ing .  

2 o A 200 kW pro to type  e l e c t r o l y z e r  system us ing  2.5 f t  s o l i d  polymer elec-t~o-ly-te  
cel-l-s has. been assembled and tested<--and a 2 kW bench-scale thermochemical system 
f o r  product ion  of  hydrogen from water  has been constructed.  I n  a d d i t i o n ,  a f i e l d  
t e s t  s i t e  has been s e l e c t e d  and designs have been completed f o r  a hydrogen produc- 
t i o n  u n i t .  

o An a n a l y t i c a l  s tudy  is .mderway t o  de f ine  whether oustomer-owned b a t t e r y  s t o r a u e  
f o r  i n d u s t r i a l  and smal l  business  a r e a s  would achieve a s i g n i f i c a n t  peak e l e c t r i c  
demand reduct ion  and thus  an o i l  saving.  This work is j o i n t l y  sponsored by t h e  
New York Energy Research and Development Authori ty and DOE f o r  t h e  New York Ci ty  
subway system. 

o To reduce energy consumption i n  e l e c t r o l y t i c  process i n d u s t r i e s ,  a i r  cathodes ( f o r  
c h l o r - a l k a l i )  and hydrogen anodes ( f o r  z inc  r e f i n i n g )  a r e  being experimental ly 

' 

developed and t e s t e d  i n  'ful!.-size e l e c t r o l y t i c  c e l l s .  

The Electrochemical  and the  Phys i ca l  and Chemical Energy Storage  programs' a r e  two of t he  
t h r e e  r e sea rch  and development t h r u s t s  of t h e  Of f i ce  of Advanced ~ o n s e r v a t e o n  Techno- 
l o g i e s ,  r e p o r t i n g  t o  t h e  Off ice  of  t h e  Deputy Ass i s t an t  Sec re t a ry  f o r  Conservation. The 
t h i r d  t h r u s t ,  designated as t h e  Energy Conversion and U t i l i z a t i o n  Teohnologies (ECUT) 
a c t i v i t i e s ,  r e l a t e s  t o  t he  s p e c i f i c  technologies  app rop r i a t e  t o  Its t i t l e .  The FY 1982 
budget r eques t  f o r  t h i s  a c t i v i t y  appears  under t h e  heading "Multi-Sector." 

The FY 1982 reques t  f o r  t he  Energy ' s torage  Research and Development Program inc ludes  funds 
t o  suppor t  c ros s - cu t t i ng  multiprogram a c t i v i t i e s ,  such as po l i cy ,  planning,  evaluat i ,on,  
budget,  management, and resource  app l i ca t i ons .  



Energy Storage Research and Development 
Operating Expenses 

Research and Development - Plant  and Capital  Equipment- 
(Tabular d o l l a r s  i n  thousands. Narrative mater ia l  i n  whole d o l l a r s )  

s- 

FY-.~ 980 FY 1981. FY 1982 FY 1982 
Appropriation Appropriation Base Request 

Energy Storage.  Systems 
Electrochemical Energy Storage: 

Operating expenses.......... $32,000 
Capi ta l  equipment............ 1,100 ............. Subtotal . .  33,100 

Physical and Chemical Storage: 
Operating expenses.......... $30,840 
Capi ta l  equipment........... 1,060 

Subtotal............. ... 31,900 

Program direction. .  ........... $1,302 
Total  : 

Operating expenses...,...... $64,142 ......... Capi ta l  equipment.. 2,160 

Tota l ,  Energy Storage Systems. $66,302 $7 1 ,800. $7 1 ,800 $39,000 

.Does not r e f l e c t  a $19,900,000 resc i s s ion ,  which is proposed f o r  FY 1981 and is 
addressed i n  a separa te  table .  

Authorization: Sec. 4, P.L. 93-577, the  Federal Nonnuclear Energy Research and 
Development Act of 1974. 



Summary of Changes 

FY 1981 Appropriation enacted ......................................... $71. 800 

FY 1982 Base ......................................................... 71. 800 

Program Increases and ~ e c r e a s e s  For F'Y 1981-82 
Electrochemical Energy Storage 
-Reduce s o l a r  appl ica t ions  ........................................ .2. 450 
-Eliminate t h i r d  generation e l e c t r i c  
veh ic le  analys is  and reduce mobile ......... appl ica t ions  (near-term b a t t e r i e s )  support t o  P.L. 94-413 .4. 100 

-Eliminate dispersed appl ica t ions  work 
on utility-owned s torage .......................................... -5. 700 ............................................ Subtotal  Decrease -12. 250 

Physical  and Chemical Energy Storage 
-Reduoe thermal . s torage development f o r  

waste heat  use .................................................... -3. 400 
-Eliminate hydrogen technology development 

and reduce e f f o r t s  on chemical heat  pumps ........................ -5. 150 
-Eliminate flywheel development f o r  s o l a r  and r ............................... reduce technology R&D for  vehic les  -1. 900 
-Eliminate aqu i fe r  thermal s torage 

engineering projects  ........................................ -3. 700 
-Eliminate underground pumped hydro 

and advanced compressed a i r ' technology R&D ....................... -2. 300 
-Eliminate large-scale magnetic s torage 

R&D and delay small-scale technology development ................. - 9 0 0  
-Eliminate mechanical s torage appl ica t ions  .................... - .... - 4 0 0  ............. -Eliminate Technical and Economic A M ~ ~ S I S  Subprogram -1. 700 
-Reduce Capi ta l  Equipment ........................................ - 6 0 0  

Subtotal  Decrease .............................................. 20. 050 

Program Direction ......................................... -Eight-staff year decrease 500 

FY 1982 Budget Request ............................................... $39. 000 



I ELECTROCHEMICAL ENERGY STORAGE 

FY 1981 FY 1982 FY 1982 
Appropriation Base Requested 

Electrochemical Storage . . . . . . . . . . . . . . . . . . . $38,500 $38,500 $26,250 

The FY 1982 budget request f o r  t h i s  a c t i v i t y  is $26,250,000, which r e f l e c t s  a decrease of 
$12,250,000 from the amount appropriated i n  FY 1981. The request represents  a $1,050,000 
decrease from the proposed FY 1981 funding level .  This request includes $700,000 f o r  
c a p i t a l  equipment acquis i t ion i n  support of planned subprogram a c t i v i t i e s .  Most of the 
decrease appears i n  dispersed ba t t e ry .app l i ca t ions  and s imi la r  program a reas  where i t  is 

,judged t h a t  industry can u t i l i z e  the technologies without further,Government support. 

The goals of t h i s  program a r e  to  ensure t h a t  electrochemical technologies a r e  avai lable  
t h a t  w i l l  permit order ly  development of electrochemical power sources f o r  eventual use i n  
t r anspor ta t ion ,  s o l a r ,  and e l e c t r i c  network systems and t o  provide re la ted  technologies 
t h a t  w i l l  r e s u l t  i n  o ther  energy and resource savings i n  the  i n d u s t r i a l  sec tor .  The basic 
author iza t ion f o r  the work is embodied i n  the  Federal Nonnuclear Energy Research and 
Development Act of 1974 (P.L. 93-577). The electrochemical s torage a c t i v i t i e s  a l s o  
support research and development r e la ted  t o  the Solar Photovoltaic Energy Research, Devel- 
opment, and Demonstration Act of.1978 (P.L. 95-590). 

The electrochemical energy s torage a c t i v i t i e s  a r e  divided i n t o  th ree  subprograms. The 
a c t i v i t i e s  a r e  b r i e f l y  described, (more f u l l y  i n  subsequent t e x t ) ,  and t h e i r  object ives  
and current  s t a t u s  a r e  summarized i n  the  following tabulation.  

Summary of Subprogram Activi ' t ies 

SUBPROGRAM/ELEMENT 
AND MISSION GOALS AND TARGET DATE STATUS 

I. Technolo~y Base Research 

Provide sound technology 
base f o r  new elect ro-  
chemical systems development 

I A .  Supporting Research -- 
Conduct research and Provide new concepts New e l e c t r o l y t e s  f o r  
s tud ies  i n  electrochem- and mater ia ls  f o r  electrochemical 
i s t r y  and new mater ia ls  ; other  program elements systems t o  be t e s t ed ;  
inves t iga te  f a i l u r e  on a continuing bas is  zinc e l e c t r o l y t e  me- 
modes chanisms under study. 

IB. Electrochemical Sys tem Research -- 
Explore new elect ro-  Advance t o  explora- 
chemical systems t o  tory technology de- 
e s t a b l i s h  technical  velopment o r  termi- 
f eas ib i l i ' t y  nate,  a s  r e s u l t s  

d i c t a t e  

Zn/Br electrochemical 
system advanced t o  
prototype develop- 
ment. Metal/air  and 
f u e l  c e l l s  being 
developed. 

I C .  Electmlytic Toohnology -- 
Develop e lec  tro- Improve chlor- 
chemical techno- a l k a l i  pracsas 
fogies  f o r  energy eff ic iency by 40%. 
& resource savings Prove f eas ib i - l i ty  
and s o l a r  and nuclear o f -  e l e c t r o l y t i c  
missions. technologies. 

One year l i f e  air 
e lec t rode obtained 
f o r  chlor-a lkal i  
ce-1-1s and hydrogen 
e lec t rode f o r  z inc  
c e l l s .  Both to be 
t ransferred t o  
indust ry  i n  1982. 



SUBPROGRAM/ELEMEEJT 
AND MISSION GOALS AND TARGET DATE 

11. Exploratory Technology Development 

Proceed with inf  orma- 
t i o n  developed i n  
technology base & 
t r a n s f e r  R&D r e s u l t s  
to industry.  

I I A .  Aqueous Sys tem -- 
Long-lif e ,  low-cost , 2000 cycles ,  10-yr 
e f f i c i e n t  e lec  tro- predicted l i f e ,  70% 
chemical systems f o r  e f f  iciency $40/kWh 
load-leveling & other 
dispersed e l e c t r i c  
missions. 

IIB. Non-aqueous Systems -- 
High power and energy 1000 cycles ,  5-yr 
densi ty  f o r  a range of predicted l i f e ,  70% 
appl ica t ions .  ef f ic iency,  $60 kWh 

STATUS 

Reduce ba t t e ry  mod- 
u les  on t e s t s ,  Zn/Br 
developer t e s t s  ofj 8 
kWh modules. 

Na/S c e l l  obtained 
500-900 cycles.  Li/W 
obtained' 100 Wh/kg. 

111. Applications Research & Development 

Maintain technology 
. base; t r a n s f e r  r e s u l t s  
. of R&D to industry 

I 

I I I A .  Mobile Applications -- 
Manage development of Improve energy densi ty  Single  c e l l  r e s u l t s  
ambient temperature and cycle l i f e  i n  s t a t i s -  t o  date: lead-acid 41 
systems f o r  vehicular  t i c a l l y  meaningful groups Wh/kg and 800 cycles;  
appl ica t ion and evalu- of c e l l s  i n  FY 1982. n ickel / i ron 48 Wh/kg 
a t e  t h e i r  performance and 400 cycles.  
a t  t h e  National Battery . 
Test  Laboratory. 

I I I B .  Solar  Applications -- 
. Specify b a t t e r i e s  Define electrochemical 
required f o r  s o l a r  st.orage s y s  terns needs 
missions .and develop f o r  s o l a r - e l e c t r i c  
those not i n  the  pre- missions. 
s e n t  exploratory tech- 
nology development 
Program 

IIIC. Dispersed Battery Applications -- 
Evaluate customer-side- Transfer r e s u l t s  
of -the-meter s torage of R&D to indust ry  
using ex i s t ing  o r  i n  1982 
fu tu re  technologies 

Stand-alone and 
photovoltaic residen- 
t i a l  electrochemical 
systems needs de- 
f ined;  Zn/Br and 
redox modules on 
t e s t .  

Analysis s tud ies  
being performed. 

Work planned i n  each of the  above supporting elements .of the Electrochemical 
Energy Storage Program a rea  f o r  FY 1982 is summarized i n  subsequent paragraphs. 



Technology Base Research 

The Support ing Research element develops t h e  e lec t rochemica l  research  and engineer ing  base 
f o r  use i n  power source  development and provides t h e  b a s i s  f o r  major improvements i n  e lec-  
t rochemical  technology. A c t i v i t i e s  i n  t h i s  element suppor t  research  and development 
e f f o r t s  that he lp  guide t h e  most e f f e c t i v e  i n t roduc t ion  o f ' t h e  long-term systems being 
developed a t  p re sen t ,  c a r r y  o u t  long-term research  aimed a t  t h e  a t ta inment  of  a  b e t t e r  
understanding o f  gene r i c  problems, and support  exp lo ra to ry  i n v e s t i g a t i o n s  of  r a d i c a l l y  new 
a l t e r n a t i v e s .  While b a t t e r y  manufacture involves a  mature technology, t h i s  matur i ty  is 
more i n  terms o f  years  than i n  terms of s o p h i s t i c a t i o n .  Ba t t e ry  development has r e l i e d  on 
l a r g e l y  empir ica l  techniques f o r  developing t h e  next  genera t ion  of devices.  There has not  
been any b a t t e r y  designed to achieve both high performance and long l i f e  because t h e  fun- 
damental d e t a i l s  of  b a t t e r y  e l ec t rode  ope ra t ion  a r e  not  ye t  completely understood. The 
suppor t ing  research  element is formulated to provide t h i s  understanding. 

Research t o  e s t a b l i s h  s c i e n t i f i c  and engineering da t a  gene ra l ly  inc ludes  t h e  determinat ion 
o f  t he  chemical thermodynamics and k i n e t i c s  of  e l e c t r o d e  r e a c t i o n s ,  de te rmina t ion  of t h e  
p r o p e r t i e s  o f  e l e c t r o l y t e s  requi red  f o r  engineering c a l c u l a t i o n s ,  and a n a l y s i s  and simula- 
t i o n  of e lec t rochemica l  systems. I n  FY 1982 suppor t  inc ludes  research  on t h e  recharge- 
a b i l i t y  o f  z i n c  e l ec t rodes  ( t h e  l i f e - l i m i t i n g  component of  n i cke l / z inc  and i n  zinc/halogen 
b a t t e r i e s )  and on a l k a l i n e  aqueous systems. Support f o r  non-aqueous e lec t rochemica l  
systems i n  FY 1982 inc ludes  work on both p o s i t i v e  and negat ive  e l ec t rodes ,  on molten s a l t  
e l e c t r o l y t e s ,  and on thermal  con t ro l s .  New e lec t rochemica l  systems being s t u d i e d  i n  
FY 1982 inc lude  low-temperature fused sa l t  systems,  a l l  s o l i d - s t a t e  systems wi th  ceramic 
o r  polymeric e l e c t r o l y t e s ,  and non-aqueous ambient-temperature li thium-based systems. 
These systems have the  p o t e n t i a l  f o r  lower c o s t  and longer  l i f e  while  ob t a in ing  h igher  
power and energy d e n s i t i e s  than  more conventional  systems. 

For me ta l / a i r  power sources ,  a 3 kW mul t i ce l l ed  aluminum/air module w i l l  be cons t ruc ted  
and t e s t e d ,  and t h e  design o f  mechanically rechargeable  c e l l s  w i l l  begin i n  FY 1982. 
Research on b i f u n c t i o n a l  a i r  e l ec t rodes  (capable  of  ope ra t ing  i n  both t h e . c h a r g e  and 
d ischarge  mode) w i l l  cont inue  i n  FY 1982. Work w i l l  cont inue  on t h e  b i f u n c t i o n a l  a i r  
e l ec t rode  because thalt is t h e  l i f e - l i m i t i n g  component of  i r o n / a i r  b a t t e r i e s .  I n  i r o n / a i r  
systems, t h e  energy dens i ty  w i l l  be 100 Wh/kg. 

I 

Research on f u e l  c e l l s  f o r  u l t ima te  use  i n  a v a r i e t y  of  t r a n s p o r t a t i o n  a p p l i c a t i o n s  was 
i n i t i a t e d  i n  FY 1981. Applied research  on an a c i d  e l e c t r o l y t e  f u e l  c e l l ,  i n i t i a t e d  i n  
FY 1981, w i l l  cont inue  i n  FY 1982. 

The o b j e c t i v e  o f  t he  Electrochemical  Systems Research element' is the  exp lo ra t i on  of  new, 
higher  performing, lower c o s t  e lec t rochemica l  s t o r a g e  systems. This a r e a  suppor ts  mobile 
and t h e  s o l a r  and d ispersed  e l e c t r i c .  load- leve l ing  missions. 

Sodium/sulfur tests wi th  NASICON ( a  sodium super- ionic conductor) ,  an a t t r a c t i v e  new 
e l e c t r o l y t e  f o r  s o d i u d s u l f u r  c e l l s ,  have been delayed because t h e  first tubes  produced 
had f r e e  z i r c o n i a  present  as a s e p a r a t e  phase. This  compound is s u b j e c t  t o  a t t a c k  by 
molten sodium. NASICON i n e r t  to a t t a c k  by molten sodium is now being made. I n  FY 1982 
s o d i u d s u l f u r  c e l l s  w i l l  be b u i l t  wi th  t h e  new e l e c t r o l y t e ,  and performance w i l l  be com- 
pared to cu r r en t  beta-alumina c e l l s .  

The o b j e c t i v e  o f  t h e  E l e c t r o l y t i c  Technology element is t h e  development of  energy-eff i -  
c i e n t  e l e c t r o l y t i c  processes f o r  u l t ima te  use  i n  i n d u s t r i a l  a p p l i c a t i o n s ,  f u e l  c e l l s ,  
me ta l / a i r  c e l l s ,  and c e l l  processes.  This o b j e c t i v e  w i l l  be achieved by inc reas ing  bas i c  
understanding o f  cu r r en t  and new e lec t rochemica l  processes ,  a s se s s ing  t h e  mer i t  and proba- 
b i l i t y  o f  t he  use  of  improved processes o r  a l t e r n a t i v e s ,  and developing e lec t rochemica l  
technology t h a t  w i l l  save  energy and/or resources .  Work was i n i t i a t e d  i n  previous years  
t o  develop an a i r  cathode f o r  ch lo r - a lka l i  c e l l s  (used commercially t o  produce ch lo r ine  
and sodium hydfoxide-), to develop a hydrogen anode f o r  z inc  winning c e l l s ,  and t o  improve 
t h e  process used i n  t he  product ion of aluminum. Both of t he se  e l ec t rodes  w i l l  be t r ans -  
f e r r e d  to indus t ry  i n  1982. 



S t u d i e s  w i l l  be c a r r i e d  o u t  on r ecyc l ing  expensive and c r i t i c a l  b a t t e r y  m a t e r i a l s ,  on 
r e g e n e r a t i v e l y  recharged c e l l s ,  and on ox ida t ion  and reduct ion  phenomena a t  f u e l  c e l l  
e l ec t rodes .  

Explora tory  Technology Development 

Des i r ab l e  b a t t e r y  a t t r i b u t e s  a r e  c o s t ,  performance, l i f e ,  d u r a b i l i t y ,  s a f e t y ,  and environ- 
mental  cons idera t ions .  The performance f a c t o r s  t h a t  play t h e  most important  r o l e  i n  
b a t t e r y  c h a r a c t e r i z a t i o n  a r e :  s p e c i f i c  energy, energy dens i ty ,  s p e c i f i c  power, system 
l i f e  ( c y c l e  l i f e ) ,  e f f i c i e n c y ,  ea se  of  replacement, and r e p a i r  cos t .  Energy and power 
d e n s i t y  are i n i t i a l  f a c t o r s  f o r  veh icu l a r  applic 'a t ions while  long l i f e  and low c o s t  a r e  
t h e  most important  c h a r a c t e r i s t i c s  f o r  s t a t i o n a r y  s t o r a g e  app l i ca t i ons .  Two broad c l a s s e s  
of  s y s t e m  a r e  under development i n  FY 1982: high-temperature non-aqueous systems (such . 
a s  sodium/sulfur  and l i th ium/meta l  s u l f i d e )  and flow systems (such a s  zinc/halogen and 
Redox). 

For t h e  sodium/sulfur  system, c e l l s  now e x h i b i t  500-900 charge/discharge cyc l e s  (vs .  2000 
r equ i r ed  f o r  load-level ing)  and, fo l lowing  t h e  succes s fu l  inoorpora t ion  of a new s e a l ,  
can r epea t ed ly  be  thermally cycled between ambient and ope ra t ing  temperature. A 100 kWh 
system is under c o n s t r u c t i o n  and w i l l  be t e s t e d  i n  1981. I n  FY 1982, continued improve- 
ments i n  c e l l  l i f e  w i l l  be made, and a d d i t i o n a l  m u l t i c e l l  modules w i l l  b e , b u i l t  and 
t e s t e d .  

For t h e  Ibthium/iron s u l f i d e  system, f u l l - s i z e  m u l t i p l a t e  c e l l s  now demonstrate s p e c i f i c  
ene rg i e s  up to 100 Wh/kg'(vs. 40-65 %/kg f o r  a v a i l a b l e  systems) and l i f e t i m e s  of 300-400 
c y c l e s  (v s .  800). I n  1981, 10-cel l  modules w i l l  be f a b r i c a t e d  and t e s t e d .  I n  FY 1982, 
e f f o r t s  w i l l  cont inue  on improving l i f e  ( t o  600-800 c y c l e s ) ,  eva lua t ing  lower c o s t  de- 
s i g n s ,  improving s p e c i f i c  energy, and cons t ruc t ing  a d d i t i o n a l  m u l t i c e l l  modules. 

Flow systems (such a s  z inc / ch lo r ine ,  zinc/bromine, and redox systems) employ aqueous elec-  
t r o l y t e s  ope ra t ing  c l o s e  t o  ambient temperature,  u se  inexpensive a c t i v e  m a t e r i a l s ,  and 

I 
. work wi th  inexpensive e l ec t rodes  s u b s t r a t e s ,  look most economically a t t r a c t i v e  i n  b ipo la r  

c e l l - s t a c k  conf igura t ions  r e q u i r i n g  two well-separated c e l l  components and need flowing ' 

e l e c t r o l y t e s  i n  both c e l l  components. Work is progress ing  i n  FY 1981 t o  o b t a i n  a l l  of 
t h e s e  component c h a r a c t e r i s t i c s .  These systems a r e  more than j u s t  a s e t  of b a t t e r y  p l a t e s  
b u t  have, i n  a d d i t i o n ,  pumps, t anks ,  connect ive plumbing, c o n t r o l s ,  which must be designed 
i n t o  a long - l i f e ,  c o s t - e f f e c t i v e  system. Work on thermal management, flow, and e f f i c i ency  
w i l l  be c a r r i e d  ou t  i n  FY 1982 on modules of redox and Zn/halogen systems. . 

For t h e  zinc/bromine system, 8 kWh modules are c u r r e n t l y  under t e s t ,  and an 80 kWh module 
is under cons t ruc t ion .  I n  1981, t h e  80 kWh system w i l l  undergo thorough t e s t i n g  while ,  
s imul taneous ly ,  improvements i n  c e l l  des ign  and performance a r e  being developed. During 
FY 1982, information learned  from t h e  80 kWh system w i l l  be combined wi th  t h e  improvements 
i n  c e l l  technology, and new m u l t i c e l l  modules w i l l  be cons t ruc ted  and evaluated.  

I Appl ica t ions  Research & Development 

The Mobile Appl ica t ions  program element is managed by the  Office. of-Advanced Conservation 
Technolog%-&i (ACT). aiid is funaed both by t h e  Of f i ce  of Transpor ta t ion  Programs (TP) and 
ACT. ACT funding suppor t s  t he  management, ope ra t i on ,  and equipping of t h e  National  , 

B a t t e r y  Tes t  Laboratory where f u l l - s i z e  c e l l s  and modules a r e  eva lua ted  under uniform test 
condi t ions .  TP funding suppor ts  i n d u s t r i a l  c o n t r a c t o r  b a t t e r y  technologies .  . . 

Under t h e  S o l a r  Appl ica t ions  program element, r e sea rch  and development f o r  s p e c i f i c  s o l a r  
mission areas is conducted. The primary s o l a r  a p p l i c a t i o n s  f o r  b a t t e r i e s  a r e  in.photovo1- 
t a l c  energy conversion systems. Other s o l a r  missions t h a t  may b e n e f i t  from e l ec t ro -  
chemical s t o r a g e  technology include:  So la r  Thermal and Wind Energy Conversion Systems. 



The Department of  Energy's photovol ta ic  program i n  t h e  Of f i ce  of  S o l a r  Appl ica t ions  f o r  
Buildings is developing a spectrum of  systems f o r  t h e  photovol ta ic  mission. These inc lude  
remote s i t e ,  s i n g l e  res idence ,  mu l t i p l e  res idence ,  commerc ia l / indus t r ia l ,  and c e n t r a l  
s t a t i o n  appl-ications. The- S o l a r  Applkcations element, i n  coord-i-nation wi th  o t h e r  on-going 
program e f f o r t s  , is developing long- l i f  e and cos t - e f f ec t ive  s t o r a g e  systems f o r  t h e  
va r ious  photovol ta ic  app l i ca t i ons .  The s t o r a g e  milestones have been e s t a b l i s h e d  t o  coin- 
c i d e  wi th  t he  photovol ta ic  program ob jec t ives .  The program is a l s o  time phased t o  meet 
t h e  needs of stand-alone wind and s o l a r  thermal e l e c t r i c  programs. 

I n  FY 1982, l abo ra to ry ,  eva lua t ion  and t e s t i n g  of  e lec t rochemica l  systems i n  conjunct ion 
' 

wi th  photovol ta ic  s y s t e m  w i l l  be c a r r i e d  o u t  t o  r e f i n e  s t o r a g e  systems des igns  f o r  speci-  
f i c  d i spersed  and s o l a r  app l i ca t i ons .  I n  such a p p l i c a t i o n s ,  t h e  s t o r a g e  system must be 
capable  of  ( 1 )  r a p i d  and f requent  changes, from charge t o  d ischarge  mode and v i ce  versa ;  
( 2 )  e f f i c i e n t  opera t ion  i n  charge and d ischarge  modes a t  d i f f e r e n t  depths of d i scharge ;  

' and ( 3 )  i d l e  s tand  a t  p a r t i a l  charge wi thout  l o s s  of  capaci ty.  

CAPITAL EQUIPMENT 

Approximately $700,000 is requested f o r  t h i s  subprogram;'primarily f o r  suppor t  of techno- 
logy base p ro j ec t s .  For example, equipment is needed t o  ana lyze  i n - s i t u  electrochemioal  
processes and automatic  cyc les .  Also, d a t a  monitoring equipment is needed t o  eva lua t e  . 
e lec t rochemica l  c e l l s  and systems. 



PHYSICAL AND CHEMICAL ENERGY STORAGE 

FY 1981 FY 1982 ~ FY 1982 
\ ' Appropr ia t ion  - Base Request 

Phys i ca l  and '  Chemical S to rage  . . . . . . . . .$32.,-300 -$32-, 300 $-1-2,250 

The FY 1982 budget r eques t  f o r  t h i s  program a r e a  is $12,250,000, wh ich  i s  a .  dec rea se  of 
$20,050,000 from t h e  amount appropr ia ted  i n  FY 1981 and $11,350,000 from t h e  proposed 
FY 1981 funding  l e v e l .  The proposed funding l e v e l  r e f l e c t s  program e f f o r t s  t o  focus  

* on long-term program e f f o r t s  to r e sea rch ,  development, and technology base w i th  a n t i c i p a t e d  
h igh  r i s k  payoff .  This  r eques t  i nc ludes  $400,000 f o r  c a p i t a l  equipment a c q u i s i t i o n  i n  
suppor t  o f  planned subprogram a c t i v i t i e s .  A c t i v i t i e s  wi th  near-term commercial izat ion 
p o t e n t i a l  w i l l  be l e f t  t o  t h e  p r i v a t e  s e c t o r .  

The g o a l  o f  t h i s  program is t o  h e l p  t he  p r i v a t e  s e c t o r  develop advanced technologies  t h a t  
s t o r e  thermal ,  chemical ,  mechanical,  underground, and magnetic energy f o r  u se  i n  bu i l d ings ,  
i n d u s t r y ,  and e l e c t r i c  power genera t ion .  The technologies  w i l l  enhance usp of  i n t e rmi t -  
t e n t  sou rce s  (such a s  s o l a r )  to supply  cons t an t  uses  (such as e l e c t r i c  power). Conversely, 
t h e  new technologies  f a c i l i t a t e  t h e  use  of  cons t an t  energy sources  (such as i n d u s t r i a l  
waste hea t ) - .  t o  supply i n t e r m i t t e n t  uses  (such as sea sona l  bu i l d ing  hea t i ng ) .  The same 
s t o r a g e  technologies  are needed f o r  d i spe r sed  u se s ,  such as s o l a r  hea t i ng  and cool ing  and 
i n d u s t r i a l  process  hea t .  These technologies  are a l s o  a t t r a c t i v e  f o r  s t o r a g e  a t  l a r g e  
c e n t r a l  f a c i l i t i e s  , such  a s  a baseload e J e c t r i c  powerplant.  

The Phys i ca l  and Chemical S to rage  a c t i v i t i e s  a r e  d lv ided  i n t o ' f i v e  subprograms: thermal ,  
chemical ,  mechanical,  underground, and magnetic. 

The a u t h o r i z a t i o n s  f o r  t h i s  program a r e a  a r e  t h e  Fede ra l  Nonnuclear Energy Research and 
Development Act of 197.4 (P.L. 93-577) and t h e  enab l ing  l e g i s l a t i o n  f o r  t h e  Department of 
Energy (P.L. 95-91). 

The major a c t i v t t i e s  i n  FY 1982 i n  each subprogram are shown i n  t h e  t a b l e  below a long  w i t h '  
a summary of  o b j e c t i v e s  and c u r r e n t  s t a t u s .  

Summary of  Subpro~ram A c t i v i t i e s  

SUBPROGRAM/ELEMENT 
AND MISSION GOALS AND TARGET DATE STATUS 

I. THERMAL STORAGE 

I A .  Da i ly  s t o r a g e  f o r  s o l a r  -Mid 1980,'s: $5 t o  
hea t i ng  and coo l ing  $10/kWh thermal  

~ e s i d e n t i a l  t e s t s  
i n  p rog re s s  

IB. R e s i d e n t i a l  h e a t  s t o r a g e  Mid 1980's: $10/kWh R e s i d e n t i a l  t e s t s  
f o r  d a i l y  e l e c t r i c i t y  to thermal  w i th  90% completed 
peak l e v e l i n g  e f f i c i e n c y  

I C .  S to r age  f o r  s o l a r  thermal  Mid 1980's: $5/kWh ~ o l t e n  sa l t  devices  
power gene ra t i on  thermal ,  2-10 h r  s t o r a g e ,  developed 

30 y r  s e r v i c e  l i f e  

I D .  Heat t r a n s p o r t  1990: $O.OS/MWh-Km Assessments 
thermal  t r a n s p o r t  completed 
c o s t  . . 

11. CHEMICAL STORAGE 

I I A .  Chemical hea t  Pumps 1990: $5 t o  $lO/kWh Two pro to types  
thermal  f a b r i c a t e d  



SUBPROGRAM/ELEMENT 
AND MISSION GOALS AND TARGET DATE STATUS' 

111. MECHANICAL/FLYWHEEL STORAGE 

I I I A .  Flywheels f o r  trans- 1990: $0.05 t o  
yor ta t ion,  i n d u s t r i a l ,  $0.10 per kWh 
r e s i d e n t i a l  uses e l e c t r i c  (output)  

1/10 s c a l e  
r e s i d e n t i a l  
u n i t  t e s t ed  

I V  . UNDERGROUND STORAGE 

IVA.  Seasonal aquifer  s t o r i g e  1990: $0.04 t o  Evaluation of 
f o r  building heating 8 $O.lO/kWh thermal with th ree  s i t e s  
cooling 75% heat recovery . completed 

V a ,  MAGNETIC STORAGE 

VA. Transmission l i n e  Mid-term, 90% eff ic iency,  Fabrication 
s t a b i l i z i n g  magnetic 10 kWh e l e c t r i c  opt ional  . i n  progress 
s torage device s i z e  

Subprogram Summaries 

Thermal S t o r a ~ e  

The s p e c i f i c  goals of the thermal s torage subprogram a r e  to help the  pr ivate  s e c t o r  de- 
velop customer-side-of-the-meter thermal s torage,  bulk s torage f o r  d i s t r i c t  heating and 
phase-change heat s torage f o r  s o l a r  heating and cooling of small buildings. 

o Storage f o r  Buildings: During FY 1981, phase-change mater ia ls  f o r  the  s torage of 
both heat  and cool were se lec ted.  In  FY 1982, research w i l l  continue on incorpo- 
r a t i o n  of these mater ia ls  i n t o  s torage devices f o r  a c t i v e  s o l a r  heating and cooling. 
For passive s o l a r  heat  s torage i n  building mater ia ls ,  the  development of phase- 
change substances w i l l  continue. Design s t u d i e s  w i l l  be conducted on building 
heat ing s y s t e m  t h a t  use waste heat  recovery, s torage,  and t ranspor t  technology. 
A s  a pa r t  of t h i s  a c t i v i t y ,  a small-scale heat exchanger f o r  waste heat  recovery 
w i l l  be t e s t ed  a t  an aluminum plant  near Bellingham, WA. 

o Solar  Thermal Systems: Technology support f o r  s o l a r  thermal power includes 
development of improved s torage mater ia ls ,  together with heat  t r a n s f e r  and long- 
d is tance  heat transmission technology. Projects  t h a t  w i l l  be supported i n  FY 1982 
include s torage coupled to l i q u i d  metal receivers  and parabolic d ish-St i r l ing 
engines. .Work w i l l  continue on d i r e c t  contact  heat  exchange processes and thermo- 
chemical react ions  f o r  heat  t ranspor t .  The f i r s t  phase of a project  on i n t e r n a l l y  
insula ted  pipes f o r  heat t ranspor t  w i l l  be completed, 

Chemical 3 torafze 

The chemical heat  pump a c t i v i t y  focuses on technology developments f o r  space condit ioning 
,and i n d u s t r i a l  process heat .  In  the longer term the technology t i e s  t o  s o l a r  co l l ec to r s  
and space condit ioning markets. 

The requested FY 1982 funding w i l l  support continuation of research on two types of 
chemical heat  pump systems. One is designed mainly t o  upgrade i n d u s t r i a l  waste heat ,  and 
the  o ther  has advantages i n  rapid cycling capab i l i ty  f o r  air-condit ionina,  



Mechanical/Flywheel Storage 

The goal  of t h i s  subprogram is to provide a technology base from which the  p r iva te  sec to r  
can develop high performance flywheels with the a b i l i t y  t o  s t o r e  and expend energy. 

Successful  use of flywheels i n  appl ica t ions  such as vehicles depends primarily on the  
a v a i l a b i l i t y  of  improved component technologies. The requested funds w i l l  be used 
pr imar i ly  to fabr ica te  and t e s t  two second generation flywheel r o t o r s ,  ' fo r  f a t i q u e  pro- 
per ty  data ,  upgrade the flywheel t e s t  f a c i l i t y ,  design a flywheel containment s t r u c t u r e ,  
and perform high-temperature t e s t s  of flywheel mater ia ls  with emphasis on s a f e t y  research. 
Approximately 70 percent of the  requested funds w i l l  be spent by indus t r i e s  and universi- 
t i e s .  

Underground Storage 

The goal  of t h i s  subprogram is to determine reservoir  s t a b i l i t y  f o r  compressed a i r  s torage 
and to va l ida te  experimentally t h e  concept of seasonal  thermal energy storage.  

o Compressed A i r :  I n  FY 1982, a f i e l d  experiment on the s torage of high-pressure 
a i r  i n  an underground porous aquifer  w i l l  be continued i n  order . to  ve r i fy  t h i s  
s to rage  concept. Funds requested w i l l  allow continuing an a i r  in jec t ion  and re- 
cycl ing experiment ( r ese rv io r  geology) i n  a porous aquifer  i n  westerri I l l i n o i s  over 
an.extended period of t i ime.  The data  w i l l  permit configuration of modification of an 
a n a l y t i c a l  model already .developed. 

o Seasonal Energy Storage: The major emphasis of t h i s  work is toward the  development 
of technology f o r  s t o r i n g  hot and cold water i n  aquifers  f o r  economical capture and 
reuse  of energy of opportunity,  such as i n d u s t r i a l  waste hea t ,  cogenerated hea t ,  
o r  winter  c h i l l .  Funds requested a r e  f o r  the  continuation of laboratory and f i e l d  
experiments a t  two s i t e s  t o  obta in  technical  performance data  and systems design 
c r i t e r i a .  No demonstration o r  engineering projects  a r e  planned. 

Magnetic Storage 

The magnetic s torage subprogram has as its goal  the design and i n s t a l l a t i o n  of a small- 
s c a l e  s torage system to damp o u t  short-term e l e c t r i c  current  o s c i l l a t i o n s  f o r  s t a b i l i z a -  
t i o n  of u t i l i t y  transmission l ines .  

The Bonneville Power ~ d m i n i s t r a t i o n  (BPA) is designing and bul'lding a 10 kWh super- 
conducting magnetic s to rage  device f o r  placement on t h e i r  BPA g r i d  t o  obta in  data  on 
transmission l i n e  s t a b i l i z a t i o n .  During peak conditions it w i l l  allow 25 percent more 
(3000 vs. 2400 kW) e l e c t r i c  power generated by hydro f a c i l i t i e s  t o  be transmitted t o  
Ca l i fo rn ia  t o  replace peaking power generated by burning o i l .  By .the end of FY 1981 the  
key p a r t s  of the  device w i l l  have been constructed. In  FY 1982 evaluation w i l l  be con- 
ducted at the Los Alauios National Laboratory. The evaluation w i l l  include performance 
under computerized control .  

c a p i i a l  Equipment 

The thermal subprogram w i l l  require  data  acquis i t ion and monitoring equipment f o r  f i e l d  
t e s t s  and thermophysical property measurement instruments f o r  the  t e s t i n g  of phase-change 
mater ia ls .  Geochemical and geophysical monitoring ins t rumenta t ion 'wi l l  be required f o r  
underground seasonal  energy s torage t e s t s  and the  aquifer  compressed a i r  i n j e c t i o n  f i e l d  
experiment. The mechanical subprogram w i l l  require  an expansion of the flywheel t e s t  f ac i -  
l i t y  at Oak Ridge National Laboratory to conduct p a r a l l e l  t e s t s  of long-term fa t igue  and 
energy densi ty  a t  burs t  of experimental flywheels. Approximately $400,000 is being . 

requested f o r  these purposes i n  FY 1982. 



Program Direction 

FY 1981 m 1981. FY 1982 
Appropriation - Base Request 

This funding.request  supports  12 ful l - t ime permanent posi t ives  and 14 ful l - t ime equivalent  
s t a f f  -goals. The request .  of $500,000 represents  a decrease from the FY 1981 base.. 

Cost-Benef it Analysis 
.- 
The po ten t i a l  market f o r  energy s torage is very large.  Its. use w i l l  a f f e c t  port ions of 
the  t ranspor ta t ion,  buildings,  u t i l i t y , .  and i n d u s t r i a l  sec tors .  Successful  development 

.and commercialization of the s torage technologies could lead t o  annual scarce. f u e l s  ( o i l  
and gas) of about 2.8 quads ' i n  the year 2000; the annual energy savings of a l l  forms of 
energy a r e  estimated to be about 2 quads i n  the  year 2000. These savings a r e  d i r e c t l y  
a t t r i b u t a b l e  t o  the  DOE RBD e f f o r t  and do not include the pr ivate  s e c t o r  contribution.  
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Department o f  Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION 
( I n  thousands o f  d o l l a r s )  

Actua l  Est imate  Request 
B A BO B A BO B A R O 

Appropr ia t i ons  Before  
t h e  Energy and Water 
Development 
Subcommittees: 

Atomic energy defense 
a c t i v i t i e s  - 
o p e r a t i n g  expenses.. 2,408,247 2,384,833 2,952,3351 2,861,462 3,728,828 3,598,018 

i 
Atomi c energy defense 

a c t i v i t i e s  - 
p l  ant  and c a p i t a l  
equi pment.. . . . ... . . . . 590,549 482,201 665,305 708,027 1,271,372 1,019,229 

General sc ience and 
research - opera t  i ng 
expenses............ 339,663 ,344,573 378,015 372',000 439,160 436,460 

General sc ience and 
. research - p l a n t  
and c a p i t a l  
equi  pment.. . . . . . . . . . 130,000 124,198 126,400 138,347 128,300 136,690 

Energy supply research 
and development - 
o p e r a t i n g  expenses.. 2,211,559 2,281,578 2,376,988 2,369,968 2,123 158 2,161,000 

/ 
Energy supply research ! 

and ,development - 
p l  ant  and cap'i t a l  

. . equi pment.. . . . . . . . . . 432,728 461,026, 397,587 427,534 342,381 426,000 

Uranium supp ly  and en- 
r ichment  a c t i v i t i e s .  243,632 242,809 31.,755 196,245 164,442' -120,528 

Federal energy 
regu l  a t o r y  
commi s s i  on . . . . . . . . . 68,967 67,088 74,374 . 77,082 82,173 80,849 

Geothermal resources 
development fund.... 18 1 66 0 1,301 2,500 '. 200 1,500 



Department of Energy 

Proposed Appropriation Language 

I 
Geothermal Resources Development Fund 

c 
[GEOTHERMAL LOAN GUARANTEE AND INTEREST ASSISTANCE PROGRAM] 

[For carrying out the Loan Guarantee and Interest Assistance Program 
as authorized by the Geothermal Energy Research, Development and Demonstration 
Act of 1974, as amended, $1,284,000, to remain available until expended: Pro- 
vided. That the indebtedness guaranteed or committed to be guaranteed through 

I funds provided by this or any other appropriation Act shall not exceed the 
aggregate of $500,000,000: Provided further, That no part of this or any 
other appropriation for the purpose of the Loan Guarantee and Interest Assis- 
tance Program shall be available for obligation for loan guarantees or interest 
assistance contracts entered into after September 2, 1984: Provided further, 
That notwithstanding provisions in Public Law 94-355; Public Law 95-96 and 
Public Law 96-69 to the contrary,such portion of the funds previously appro- 
priated for the Geothermal Loan Guarantee and Interest Assistance Program as 
are required to secure outstanding loan guarantee obligations for those loans 
still in force as of September 2, 1984. may remain available for obligation 
after that date for payment of valid claims against the program for a period - - 
not in excess of thirty .years] For administrative expenses of the .Geothermal 
Resources Development Fund, $200,000 to remain available until expended. 

Explanat ion of changes 

Language proposes that all funds appropriated remain available until expended. 



DEPAKmENI' OF ENERGY 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

DETAIL OF PERMANENT POSITIONS 

G E l x m m m L  REscu&cEs D~~ FUND 

FY 1980 J?Y 1981 FY 1982 
Actual  est. est. 

Execut ive  l e v e l  I. . . . . . . . . . . . . . . . . . .  - - - 
Execut ive  l e v e l  I1 . . . . . . . . . . . . . . . . . .  - - - 
Execut ive  l e v e l  111. . . . . . . . . . . . . . . . . .  - -- -- 
Execut ive  l e v e l  I V .  . . . . . . . . : . . . . . . .  - - - 
Execut ive  l e v e l  V. . . . . . . . . . . . . . . . . . .  -- -- - 

Sub to t a l  . . . . . . . . . . . . . . . . . . . . .  

S u b t o t a l .  . . . . . . . . . . . . . . . . . . . .  
P o s i t i o n s  au thor ized  by s e c t i o n  621 o f  
Pub l i c  Law 95-91 and positions author ized 
by5U.S .C .3104  . . . . . . . . . . . . . . . . . .  

S u b t o t a l . . . . . . . .  . . . . . . . . . . : . .  
Ungraded . . . . . . . . . . . . . . . . . . .  ' . . . .  ' 

T o t a l  permanent pos i t ions .  . . . . . . . . . . . .  
Unf i l l ed  positions, end of y6ar. . . . . . . . . . .  

T o t a l  permanent employment end of year . . . . . .  



Department o f  En.ergg 
FY 1982' CONGRESSIONAL BUDGET REQUEST 

AMOUNTS AVAILABLE FOR OBLIGATION 

GEOTHERMAL RESOURCES DEVELOPMEN2UND 

(In thousands of dollars) 

FY 1981 FY 1982 

Appropriation ............................... $ 1,284 ' - $ 200 

Proposed Supplementals and Rescissions: 

........................... .Rescission -22,066 0 

.......................... Subtotal -20,782 - 2 00 

.................... Comparative Transfer TO: 0 0 

............ ... Comparative Transfer From: i . .  0 0 '  . 

Subtotal, Budget Authority .................. -20,782 200 . 

Receipts and Reimbursements : 

Offsetting ~oll.ections ............... 1,600 2,500. 

Unobligated Balances, Start of Year . . .  42,233 . 1,750 

.... Unobligated Balances, End of Year - - ,  L?.& L -. 4. 250 .- 

To'tal, Obligations ........... i . . . . . . . . . . . . .  $ 21,301 $ 200 



Department o f  Energy 
FY 1982 CONGRESSI0NAL.BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPR-1-AU-ON BY MAJOR CATEGORY 
GEOTHERMAL RESOURCES DEVELOPMENT FUND 

( I n  thousands o f  d o l l a r s )  

Actual  Est imate Request 
B A BO B A BO B A BO 

Loan E v a l u a t i o n  Fund.. - - - 727 .' 1,091 2,307 --- 1,300 

Program Direction..... 181 143 193 193 2'00 200 

Subtota l ,  Geothermal 
Resources Develop- 
ment Fund......... 181 870 1,284 2,500 200 1,500 

Cost Out1 ay Adjust -  
ment. ............ 

Subtota l  , Geothermal 
Resources Develop- 
ment Fund........ 181 660 

Proposed 
Rescission.. ..... - - - - - - 

, Tota l ,  Geothermal 
' Resources Develop- 
ment Fund... ...... 181 660 



~ e ~ a r t m e n t  of Energy . 

FY 1982 Congressional  Budget Request 
Program Overview ' 

I ~ e o t h e r u a l  Resource ~eve lopment  Fund 

The Geothermal Loan Guaranty Program i s  au thor ized  under t h e  Geothermal. Energy 
Research, Development and Demonstration Act of 1974 (Pub l i c  Law 93-410), a s  amended,' 
by t h e  Department of Energy Act of 1978 - C i v i l i a n  Appl ica t ions  (Pub l i c  Law 95-238). 
FY 1982 budget r eques t  f o r  t h e  program i s  $200,000. 

The purpose of t h e  program i s  t o  a c c e l e r a t e  t h e  c o & r c i a l  development and u t i l i z a t i o n  
of geothermal energy. Loan Guarant ies  approved under t h i s  program a r e  expected t o  
minimize a l e n d e r ' s  f i n a n c i a l  r i s k  so t h a t  c r e d i t  can be made a v a i l a b l e  f o r  t h e  
c o n s t r u c t i o n  and opera t ion  of  geothermal p r o j e c t s ;  t o  develop normal borrower-lender 
r e l a t i o n s h i p s  which w i l l  i n  time c r e a t e  a flow of c r e d i t  t o  t h e  geothermal i n d u s t r y  
without the  need f o r  loan g u a r a n t i e s ;  t o  enhance compet i t ion and t o  encourage new 
e n t r a n t s  i n t o  t h e  geothermal market;  and t o  demonstrate t h e  commercial v i a b i l i t y  of 
s e v e r a l  geothermal r e source  a r e a s  by e s t a b l i s h i n g  a v a r i e t y  of  geothermal u t i l i z a -  
t i o n  p r o j e c t s .  Loans c u r r e n t l y  guarant ied  a r e  expected t o  r e s u l t  i n  t h e  a d d i t i o n  
of 274 MWe of new genera t ing  capac i ty  from geothermal r e s o u r c e s .  

I FY 1980/1981 Accomplishments 

o Five loans f o r  f i e l d  e x p l o r a t i o n ,  development, and power p l a n t  ' cons t ruc t ion  
p r o j e c t s  amounting t o  $91,048,000 were guaran t i ed  i n  FY 1980. 

o A guaranty  a p p l i c a t i o n  f o r  $45,000,000 was approved and c losed i n  FY 1981. 
I 

FY 1982 Expected Accomplishments 

The program is  being phased o u t  i n  FY 1982; however, $200,000 i s  being requested f o r  
program d i r e c t i o n  of e x i s t i n g  loan guaranty  p r o j e c t s .  The proposed FY 1981 r e s c i s s i o n  
a c t i o n  e l i m i n a t e s  t h e  r e s e r v e  f o r  loan  d e f a u l t s .  I n  t h e  event  of d e f a u l t  a supplemental  
r eques t  w i l l  be r equ i red .  Income of about $2,500,000 w i l l  be r e a l i z e d  by t h e  Depart- 
ment 0.f Energy f o r  t h e  r e s e r v e  fund through t h e  payment by borrowers of guaranty  f e e s  
of t h e  guaran t i ed  deb t  ou t s t and ing .  , 

:In FY 1981, $500,000,000 i n  cumulative aggrega te  loan  a u t h o r i t y  was au thor ized  f o r  
the  Geothermal Resources Development Fund. Guarant ies  awarded t o  d a t e  amount t o  
$136,000,000. 



Geothermal Resources Development Fund 
Geothermal Resources Development Fund 

( Tabular dollars in thousands. Narrative in whole dollars. ) 

FY 1980 FY 1981 N 1982 FY 1982 
Appropriation Appropriation Base Request 

Geothermal Resources Development 
Fund 

Guarantee reserve fund / 

Operating expenses ........ $0 $2 $A $- O 
Subtotal ................ 0 0 0 0 

Loan evaluation fund - 
Operating expenses ........ 0 1,091 1,091 0 
Subtotal ................ 0 1,091 1,091 

Program direction 
Operating expenses ........ - 181 193 - 193 - 200 
Subtotal ................ 181 193 193 200 

Total 
Operating expenses ........ 181 1,284 1,284 200 , 

Geothermal Resources 
Development Fund ........ sl8l $ 1,284* $1,284 $ 200 

* Proposed rescission will reduce the FY 1981 appropriation by $22,066,000. 

Authorization: Title 11, P.L.. 93-410. Title VI, P.L. 96-294 

Summary of Changes 
Energy Supply Research and Development 

(dollars in thousands) 

FY 1981 Appropriation enacted ........................................ $ 1,284 

Built in increases and decreases: , 

................................................. . FY- 1982 base $ 1,284 

Program increases and decreases: 
Guarantee reserve fund 

Subtotal .......................................................... $. 0 

Loan evaluation fund 
Subtotal .......................................................... - 1,091 
Program direction , 

Subtotal + 7 ......................................................... 
FY 1982 budget request ................................................ $ 200 



Geothermal Resource Development Fund 

-e3' 
FY 8 1  Appropr i a t i on  FY 82 Base FY 82 Request 

Guaranty Reserve Fi.ind 

The t o t a l  F i s c a l  Year 1982 b u d g e t . r e q u e s t  of  $200,000 c o n t a i n s  no f u n d i n g  f o r  t h e  
Guaranty Reserve Fund. During FY 1980 i t  was n e c e s s a r y  t o  s e t  a s i d e  $20,000,000 from 
t h e  fund t o  pay t h e  expec ted  f u t u r e  v a l u e  o f  i n t e r e s t  d i f f e r e n t i a l  a s s i s t a n c e  t o  a  
mun ic ipa l  bor rower .  A proposed FY 1981 r e s c i s s i o n  w i l l  remove a l l  o t h e r  remaining 
monies from t h e  Guaranty Reserve Fund. No new l o a n s  w i l l  be  g u a r a n t i e d .  I f .  any 
d e f a u l t s  do r e s u l t  from e x i s t i n g  l o a n s ,  a  budget  supplementa l  w i l l  be  r e q u e s t e d .  

Loan E v a l u a t i o n  

The FY 1982 budget  r e q u e s t s  h a s  no funds  f o r  l o a n  e v a l u a t i o n  s i n c e  no new loan  guaran- 
t i e s  w i l l  b e  g r a n t e d  i n  FY 1982. 

To d a t e ,  s i x  l o a n  g u a r a n t y  a p p l i c a t i o n s  inc l .ud ing  one r e f i n a n c i n g  have been .approved . 
f o r  p r o j e c t s  l o c a t e d  i n  C a l i f o r n i a  and Nevada. The t h r e e  p r o j e c t s  l o c a t e d  i n  C a l i f o r n i a  
a r e  f o r  t h e  pu rpose  o f  r e s e r v o i r  e x p l o r a t i o n ,  t e s t i n g  a n d ' f i e l d  development. The 
o b j e c t i v e  of  t h e s e  p r o j e c t s  i s  t o  supp ly  energy  e q u i v a l e n t  t o  a  t o t a l  o f  160 MWe. 
These p r o j e c t s  a r e  proceeding  on schedu le .  One p r o j e c t  l o c a t e d  i n  t h e  Geysers  i n  
C a l i f o r n i g  i s  f o r  t h e  c o n s t r u c t i o n  o f  a  110 MWe power p l a n t  f o r  a  consor t iun i  o f  
Northern C a l i f o r n i a  c i t i e s .  The one p r o j e c t  l o c a t e d  i n  Nevada r e p r e s e n t s  t h e  f i r s t  
commercial a p p l i c a t i o n  o f  geothermal  h e a t  used  t o  d r y  c r o p s .  The food d ry ing  p l a n t  
became o p e r a t i o n a l  i n  September 1978 and a t  t h a t  t ime became t h e  f i r s t  p r o j e c t  f i nanced  
through t h e  geothermal  loan  g u a r a n t y  program t o  become a  v i a b l e  b u s i n e s s  v e n t u r e  and a  
model f o r  o t h e r s  i n  t h e  food d ry ing  i n d u s t r y .  

Program D i r e c t i o n  

The r e q u e s t  of  $200,000 w i l l  s uppor t  5 pos ' i t i ons  i n  Headquar te rs .  T h i s  s t a f f  compr ises  
t h e  mix o f  s k i l l s ' n e c e s s a r y  f o r '  ( 1 )  implementa t ion  and management of  program oper .a t ion  
p r o c e d u r e s ,  ( 2 )  p r o v i s i o n  of  governmental  o v e r s i g h t  over  a l l  a s s o c i a t e d  o p e r a t i o n s ,  
( 3 )  management o f  c o n t r a c t s  awarded i n  c o n j u n c t i o n  wi th  program o b j e c t i v e s ,  (4 )  coor-  
d i n a t i o n  o f  i n t e r a g e n c y  c o o p e r a t i v e  e f f o r t s ,  (5 )  program planning  and budge t ing ,  and 
( 6 )  p r e p a r a t i o n  o f  d r a f t  l e g i s l a t i o n .  and r e p o r t s  mandated by p u b l i c  laws o r  by 
Congres s iona l  o v e r s i g h t  committees.  
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Department. o f  Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION 
( I n  thousands o f  d o l l a r s )  

Actual Est imate Request 
B A BO B A BO B A BO 

Appropr ia t ions  Before 
t h e  Energy and Water 
Development 
Subcommittees: 

Atomi c energy defense 
a c t i v i t i e s  - 
opera t ing  expenses.. 2,408,247 2,384,833 2,952,335 2,861,462 3,728,828 3,598,018 

Atomi c energy defense 
a c t i v i t i e s  - 
p l  ant and c a p i t a l  
equi pment.. . . . . . . . , . 590,549 482,201 665,305 708,027 1,271,372 , 1,019,229 

General science and 
research - opera t ing  
expenses.. . . . . . . . . . . 339,663 344,573 378,015 372;OOO 439,160 436,460 

General science and 
research - p l a n t  - 

i and c a p i t a l  
equipment.. . . . . . . . . . .130,000 , 124,198, 126,400 138,347 128,300 136,690 

Energy supply research 
and development - . . 

opera t ing  expenses.. 2,211,559 2,281,578 2,376,988 2,369,968 2,123,158 2,161,000 

Energy supply research 
and development - 
p l a n t  and c a p i t a l  
equi pment.. . . . . . . . . . 432,728 461,026 397,587 427,534 342,381 426,000 

Uranium supply and en- 
r ichment a c t i v i t i e s .  243,632 242,809 31,755 196,245 164,442 -120,528 ~ 

I 
Federal energy 

regu l  a t o r y  
commi s s i  on . . . . . . . . . 68,967 67,088 74,374 77,082 82,173 80,849 

Geothermal resources 
development fund.. . . 18 1 660 i ,301 



Actual 
B  A BO 

A1 aska power 
admin i s t ra t i on  - 
operat ions and 
maintenance.. ....... 2,660 2,439 

Bonnevi 1  l e  power 
admin is t ra t ion .  ..... - - - -19,144 

Southeastern power 
, adm in i s t ra t i on  - . 

operat ions and ........ ma i n t  enance. 1,400 1,337 

Southwestern power 
admin i s t ra t i on  - 
operat ions and ....... mai n t  enance.. 32,180 16., 223 

Western area power 
adniinistration - 
cons t ruc t ion ,  . 
r e h a b i l i t a t i o n ,  
operat ions, and 
maintenance......... 122,800 . 105,627 

Emergency fund 
Western area 
power 
administration...... 200 219 

Colorado R i v e r  Basin 
power market ing 

'fund.......-........ 5,152 -29,976 

Departmental . 
admi n is tca t ion . .  .... 210,099 224,894 

Speci a1 f o r e i g n  
currency. ........... - - - 3  1 

Subtota l ,  Appropri  a- 
t i o n s  Before t he  
Energy and Water 
Development 
Subcommittees: ..... 6,800,017 6,690,616 

Suppl emental s  ........ --- -- - 
Rescissions.. ...... --- --- 
Tota l ,  Appropr ia t ions  

Before t h e  Energy 
and Water Develop- 
ment Subcommittees . 6,8UU,Ul7 6- 

Est imate Request 
B  A BO B A BO 



Actual  . Est imate Request 
B A BO B A BO B A BO 

Appropr ia t ions  Before 
t h e  I n t e r i o r  and Related 
Agencies Subcommi t tees :  

F o s s i l  ' energy research 
and development.. . . . 732,536 714,219 711,435 729,467 41 7,340 440,617 

F o s s i l  energy . 

cons t ruc t  ion.. . . . . . . 103,250 76,385 423,300 244,989 18,000 94,700 

Energy product  ion, 
demonstrat ion, and 
d i s t r i b u t i o n . .  . . . . . . 111,701 138,872 226,062 238,026 230,963 283,800 

Energy conservat ion. .'. 780,668 574,216 . 864,507 754,893 195,000 751,545 

A1 t e r n a t i v e  f u e l s  
produ'ction.. . . . . . . . . 6,263,000 26,487 --- 200,000 - - - 100,000 

S t r a t e g i c  p e t r o l  eum 
reserve.. . . . . . . . . . , 190 342,008 1,485,000 2,415,228 3,883,408 2,456,738 

S t r a t e g i c  p e t r o l  eum 
reserve - e n t i t l e -  
ment s.. . . . . . . . . . . . . . - - - --- 1,845,390 540,168 --- - - - 

Energy i n fo rma t i on  
administration...... 90,773 75,263 104;117 101,772 80,000 80,000 

Economic reguiat ion. .  . 150,955 132,415 176,867 176,920 28,500 40,400 

Subtota l ,  Appropri  a- 
t ions be fo re  t h e  

- I n t e r i o r  and Re1 ated 
Agencies Subcommittee: 8,233,073 2,079,865 5,836,678 5,401,463 4,853,211 4,247,800 

Supplementals.. . . . . . . . -- - - - - 1,305,507 91,470 - - - 1,214,037 

Rescissions.. . . . . . . . . . --- --- -2,283,346 -433,620 - - - -465,022 

To ta l  Appropr ia t ions  
Before t h e  I n t e r i o r  
and Re la ted  Agenci.es 
Subcommittees: 8,233,073 2,079,865 4,858,839 5,059,313 4,853,211 4,996,815 

Subtota l  , DOE.. . . . . . . . 15,033,090 8,770,481 12,207,694 12,611,323 13,785,754 13,047,291 



FY 1980 FY 1981 FY 1982 
-A&u a-1 .Es t-+ma ti? -Request 

BA . BO B A BO B A BO 

Permanent - I n d e f i n i t e  
Appropr iat ions:  

Southeastern power 
admin i s t ra t i on  - 
con t i nu ing  fund . . -- - --- -- - - - - --- --- 

Southwestern power' 
adm in i s t ra t i on  - 
con t i nu ing  fund  . . --- 107 --- --- 300 ' --- 

Payments t o  s ta tes  . 40 28 3 85 125 8 5 85 

Spent f u e l  s torage 
fund . . . . . . . . . . . . . --- --- --- --- --- --- 

Tota l  Federal Funds, 
Department o f  
Energy.. . . . . . . . . . . 15,033,130 8,770,87.1 12,207,779 12,611,448 13,'786,139 13,047,376 

RECAP 

New Budget A u t h o r i t y  15,033,130 8,770,871 13,246,970 12,972,562 13,786,139 12,318,493 

Supplemental s.. . . . --- --- , 1,411,987 189,179 --- 1 ,223,308 
C 

Rescissions.. . . . . . - - - --- -2,451,178 -550,293 --- -494,425 ' 

Tota l  DOE, Federal 
Funds .............. 15,033,130 8,770,871 12,207,779 12,611,448 13,786,139 13,047,376 

Other Funds: 

Advances f o r  
cooperat ive 
work . . . . . . . .,. . . 5,348 -31,807 44,188 53,379 39,100 39,100 



DEPAKmmrm~ 
FY 1982 ODNQESIONAL BUCQTl' RE- 

FY 1980 Actual FY 1981 Estimates FY 1982 Request 

Positions FTE Positions FTE Positions FIE 

Tota l  Es t imates  before the Energy 
and Water Developnent Subamnittee 
Headauarters...................... 5,375 5,371 5,374 5,355 5,380 5,406 
Field.............................. 9,156 9,139 9,458 9,264 9,570 9,505 

Subtotal. .................... .14,531 14,510 14,832 14,619 14,950 14,911 

Estimates before the In te r ior  
Subccmni ttee 
Headauarters..... ................. 2,347 2,385 2,134 2,589 1,391 1,630 
Field............................. 2,949 2,877 2,605 -2,460 1,319 1,384 ..................... . Subtotal. 5 296 5,262 4,739 5,049 2,710 3,014 

Total  Department of Energy 
Headauarters...................'... 7,722 7,756 7,508 7,944 6,771 7,036 
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DEPARTMENT OF ENERGY. 

PROPOSED APPROPRIATION LANGUAGE 

' OPERATION AND MAINTENANCE, ALASKA POWER ADMINISTWTION 

. . 

For engine&ring and economic investigations to 'promote 
the development and utilization of the water, power, and 
related resources of Alaska, and for necessary expenses of 
operation and maintenance of projects in Alaska and of 
marketing electric power and energy, [$3,069,000] $3,538,000, 
of which $59,000 shall be'available solely to defray 
emergency expenses necessary to ensure continuity of 
service to remain available until expended. ,(Energy and 
Water Development Appropriation Act, 1981.) 



Dm- rn ENExGY 
FY' 1982 C O ~ I O t W L  BUDGET RECWW 

DETAIL OF ,- POSITIONS . 

ALASKA FWEB AIMINISTRATION 

FY 1980 EY 1981 EY 1982 
~ctual est. est. 

~ x e c u t i v e  l eve l  I. . . . . . . . . . . . . . . . . .  
Executive l e v e l 1 1  . . . . . . . . . . . . . . . . .  
Executive l e v e l  111. . . . . . . . . . . . . . . . .  
Executive l eve l  N . . . . . . . . . . . . . . . . .  
Executive l e v e l  V. . . . . . . . . . . . . . . . . .  

Sub to t a l  . . . . . . . . . . . . . . . . . . . . .  
FS-6........................ 
E S - 5 . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  E S - 4 . .  
E s - 3 . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  ES-2 . . . . . . . . . . . . . . . . . . . . . . .  ES-1 .. . .  

Posi t ions  authorized by sec t ion  621 of 
Public Law 95-91 ahd posit ions authorized 
by5U.S.C. 3 1 0 4 . .  . . . .  .'.. . . . . . . . . . .  

Subtota l  . . . . . . . . . . . . . . . . . . . . .  22 22 22 

Ungraded :. . . . . . . . . . . . . . . . . . . . . .  16 16 16 . - 
Total permanent posit ions.  . . . . . . . . . . . . .  39 39 39 

. . 

Unfil led posi t ions ,  end o f '  year. . . . . . . . . . .  1 - - 

Tota l  permanent employment end of year . . . . . .  38 39 39 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

AMOUNTS AVAILABLE FOR OBLIGATION 

ALASKA POWER ADMINISTRATION 
( i n  thousands of dollars)  

Appropr ia t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,069 

Proposed Supplemental 150 

S u b t o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,219 

Unobligated Balances, Start of Year. . . . . . . . .  620 

Unobligated Balances, ~ n d  of Year.. ......... --- 
Total Available For Obligation .............. 3.839 



Department of Energy 
FP 1982 ,CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION BY MAJOR CATEGORY 
ALASKA POWER ADMINISTRATION - OPERATION AND MAINTENANCE 

(In thousands of dollars) 

FP 1981 FP 1980 FP 1982 
Actual Estimate Request 

B A BO B A BO' BA BO 

Alaska Power 
Administration - 
Operation and 
Maintenance. .. .. .. .. 2,660 2,439 3,069 3,069 3,538 3,488 

--- Proposed Supplemental~ --- 150 142 --- 8 

Total, Alaska Power 
Administration - 
Operation +and 
Maintenance......... 2.660 2.439 3.219 3.211 3.538 3.496 



Department of Energy 
FY 1982 CONGRESSIONAL ,BUDGET REQUEST 

PROGRAM OVERVIEW 

Power Marketing - Alaska'Power Administrat ion 

The goal  of t h e  Alaska Power Administrat ion is t o  ope ra t e  and maintain t h e  two Federal  
h y d r o e l e c t r i c  p r o j e c t s  i n  a manner t h a t :  ensures  i n t e g r i t y  of . the  p r o j e c t s  and t h e  
Federal  investment t he re in ;  maximizes r e l i a b i l i t y  of s e rv i ce ;  maximizes product ion of 
energy; and minimizes cos t s .  Market power t o  achieve most widespread use  a t  lowest 
p o s s i b l e  r a t e s  c o n s i s t e n t  wi th  sound bus iness  p r i n c i p l e s  and repayment requirements. 
Maximize pub l i c  b e n e f i t s  from o t h e r  uses  of p r o j e c t  land and water ,  inc luding  recrea-  
t i o n  and f i s h  and wi ld l ' i f e  uses. The i n v e s t i g a t i o n s  program c o n s i s t s  of engineering,  
economic, and environmental s t u d i e s  of f u t u r e  water  and power programs. It inc ludes  
t ransmiss ion  and power marketing s t u d i e s  f o r  h y d r o e l e c t r i c  p r o j e c t s  under s tudy by the  
Corps of Engineers. The programs a r e  conducted i n  c l o s e  coord ina t ion  with t he  S t a t e ,  
l o c a l ,  and o t h e r  Federal  e n t i t i e s .  

* 
Provide eva lua t ions  and s t u d i e s  of hyd roe l ec t r i c  and o t h e r  power supply a l t e r n a t i v e s  
a s  a  b a s i s  f o r  dec i s ions  i n  development of water  and power resources.  Assure t h a t  
water  and power resources  r ece ive  app rop r i a t e  a t t e n t i o n  i n  broader land and resource  
planning. Provide e f f e c t i v e  response t o  t h e  d i r e c t i v e s  concerning conservat ion and 
renewable resources.  F a c i l i t a t e  conversion of  t h e  S t a t e ' s  major e l e c t r i c  power systems 
from t h e i r  p r e sen t  dependency on o i l  and gas t o  hyd roe l ec t r i c  and o the r  r e l a t i v e l y  
p l e n t i f u l  energy resources.  

FY 1981 accomplishments include:  

o I n i t i a t e d  program p lans  f o r  Alaska Power Adminis t ra t ion ' s  response t o  P r e s i d e n t ' s  
d i r e c t i v e s  on conserva t ion  and renewable resources.  

. o Several  power market ana lyses  underway f o r  hydro p r o j e c t s  under i n v e s t i g a t i o n  by 
t h e  Corps of Engineers. Strong p a r t i c i p a t i o n  i n  t h e  ,Corps ' n a t i o n a l  hydropower 
s tudy  . 

I o A l l  normal p r o j e c t  operation and maintenance o b j e c t i v e s  a r e  being achieved. 

o Current  power repayment s t u d i e s  show both p r o j e c t s  a r e  meeting s t a t u t o r y  repayment 
requirements. 

o  Work i s  underway on power market s t u d i e s  f o r  t h e  au thor ized  Bradley Lake P r o j e c t  
nea r  Homer, Alaska (70 t o  118 MU, and about 300,000,000 kWhIyear), and the  Corps 
of Engineers expec ts  a  cons t ruc t ion  dec i s ion  i n  FY 1981. 

o Completion of reg ional  s tudy  of power systems a l t e r n a t i v e s  f o r  t h e  B r i s t o l  Bay 
a rea .  

o  -Compl-e.t-$on. .of reconna-issance. grade-  s t u d i e s  t o  i d e n t i f y  small--liydro" a l t -e rna t ives  f o r  
s eve ra l  small  hydro p r o j e c t s  near  remote Alaskan v i l l a g e s .  

o  S tud ie s  underway on poss ib l e  underwater,  d i r e c t  c u r r e n t  t ransmiss ion  systems which 
would in te rconnect  l a r g e r  communities i.n Southeast  Alaska. 

I Spec i f i c  o b j e c t i v e s  f o r  FY 1982: 

I o Market p r o j e c t  power i n  accordance wi th  au tho r i z ing  l e g i s l a t i o n .  

o Continue f u l l  u t i l i z a t i o n  of Eklutna P r o j e c t  energy and peaking c a p a b i l i t y .  

17 



o Increase utilization of Snettisham project energy from 101,000,000 kWh to 
168,000,000 kWh in FY 1985. 

o Perform all necessary maintenance to project facilities, including scheduling and 
installing necessary replacements and improvements to project facilities. 

o Continue work to enhance public uses of project lands and facilities, including 
visitations, reservoir recreation, and cooperation with the Alaska Department of 
Fish and Game in the salmon production program at the Snettisham Project. 

o Continue program of engineering, economic, and environmental studies of short- 
and long-range hydroelectric alternatives. 

o Maintain inventory of hydroelectric resources. 

o Provide necessary supporting studies, including evaluations of future power demands, 
with particular emphasis on identifying potential savings through conservation and 
alternative plans and costs for meeting the demands. 

o Provide transmission and power market analyses of hydroelectric projects under 
evaluation by the Corps of Engineers. 

o Continue appraisals of alternative power options, such as small hydros and wind, 
for small cities and villages, and identify opportunities for demonstration of 
these technologies. 

Accomplishment of these specific objectives will reault in Alaska Power Administration 
meeting its responsibility of the operations, maintenance, and power marketing for the 
two Federal hydroelectric projects in Alaska and for investigations programs in future 
water and power development in Alaska. 



Alaska Power Administration - Operation and Maintenance. 
Power..Marketing - Alraska PoweP Administration 

(Tabular dollars,in thousands. Narrative material in whole dollars..) 

FY 1980 FY 1981 FY 1982 FY 1.9.8.2 
Ayyiuyilat.1~1~ Appropriation - Base Kequest . ' 

,Power Marketing - Alaska Power Administration 
Operating expenses ...... $1,670 $1,909 $1,975 $1,987 

General Investigations .. 990 . A  1 160 1,501 1,551 

Total, Power Marketing - Alaska Power 
Administration ........ $2,660 $3,069 $3,476 $3,538 

Authorization: Sec. 302,. P.L. 95-91 

Summary of Change 

FY 1981 Appropriation enacted .............................. $3,069 

Built-in increases and decreases: 
Personnel salaries ...................................... + 383 
Administrative support items ............................ + 24 

Communication, utilities, printing, transportation, 
supplies, and materials. 

FY 1982 Base ............................................... $3,476 

Program Increases and Decreases 
Operation and Maintenance ~ m e r ~ e n c ~  Fund ................ + 50 
Replacement Eklutna Project Office ...................... + 170 
Energy resource program - GI ............................ + 50 . 
Avalanche program - Snettisham .......................... - 100 
Carrier communication - Snettisham ...................... - 73 
Project equipment ....................................... - 35 

FY 1982 Budget Request ..................................... $3,538 

The Alaska Power ~dministration's FY 1982 budget authority request is $3,538,000, a 
$469,000 increase over the amount appropriated in N 1981. The major changes are 
establishing.an Operation and Maintenance Emergency fund, replacement of the Eklutna 
Project office building, completion of the Snettisham avalanche program, increases in 
salary costs for civil service grades and estimated wage increases for Project 
ungraded employees, and other'inflation-related costincreases. 

The Alaska Ppwer Administration, from a budgetary viewpoint, has two major activities: 
the Operation and Maintenance program and the General Investigations program. 

There are two Federal hydroelectric. projectsin Alaska. The Eklutna Project, near 
Anchorage, Alaska, provides a sizable amount of energy and power to utilities serving 



the Anchorage and Matanuska-Susitna areas.. The Snettisham Project, near Juneau, 
Alaska, provides the major portion-of the Juneau area's electric energy requirements. 

The General Investigations program is basic planning work on future water and power 
pr-ograms. The program involves estimating future demands for power and evaluating 
alternative plans for producing and transmitting the needed supplies. The work 
focuses on hydroelectric potentials; other renewable resources; and transmission and 
power market analyses; and is carried out in close cooperation with the State of Alaska, 
local entities, the Corps of Engineers, and other Federal entities. 

The General Investigations budget request also includes the administrative expenses for 
the Alaska Power Administration which include the full range of administrative and 
management services and such overhead items as rent and utilities. 

Operating expenses ........................... $1,909,000 $1,987,000 

Program objectives are: 

o Operate and maintain the hydroelectric plants and transmission systems in a manner 
which protects the Federal investments, maximizes energy production, and provides 
the highest degree of reliability at the lowest possible rate., Included in this 
major objective is scheduling and installing necessary-replacements and improve- 
ments to project facilities. 

o .  Market project power in accordance with authorizing legislation; continue full 
utilization of Eklutna Project's energy and peaking capability; increase utiliza- 
tion of Snettisham Project energy from 75,000,000 kWh in FY 1978 to 168,000,000 kwh 
in FY 1985. 

o Continue to enhance public use of project lands and facilities, including visita- 
tion, reservoir recreation, and cooperation with the Alaska Department of Fish and 
Game in the salmon production program at the Snettisham Project. 

The 30,000-kW Eklutna Project has been in operation since 1955, providing a sizable 
block of energy and power to utilities serving the Anchorage and Matanuska-Susitna 
areas. The Project has marketed, through FY 1980, over 3.5 billion kilowatt-hours 
of energy. The project energy output is fully utilized, and no major operating, main- 
tenance, or marketing problems are anticipated in FY 1982. / 

The 47,160-kW Snettisham Project has been in commercial operation since October 1975, 
providing the major portion of the Juneau, Alaska area's electric energy requirements. 
The Project has marketed, through FY 1980, over 372 million kilowatt-hours of energy. 
The Project has the capability of providing approximately 40 percent more firm energy 
than is presently needed by the area utilities. 

Annual gross power revenues from the two projects in FY 1982 are projected at 
$4,083,000 and $3,756,000 for FY 1981. The revenue increase is anticipated from 
expanded power sales from the Snettisham'Project. 

The budget estimate would provide funds for all normal' operation, maintenance, and 
power marketing activities for both projects and assure capability to meet sales and 
revenue objectives. 

Funds, in the amount of $150,000, would allow the completion of the Snettisham Project 
avalanche program. Design and specifications and award of contract for this program 
will be accomplished with FY 1981 funds. 



The budget con ta in s  $170,000 t o  i n i t i a t e  t he  replacement of t h e  Eklutna P r o j e c t  o f f i c e  
space. A small  o f f i c e  and work space would be cons t ruc ted  ad j acen t  t o  t h e  powerplant 
t o  r ep l ace  t he  e x i s t i n g  temporary wooden s t r u c t u r e  which is  p a s t  i t s  u s e f u l  l i f e  and 
s e r i o u s l y  de t e r io ra t ed .  Addit ional  funds of $30,000 w i l l  be requested i n  FY 1983 t o  
complete t h e  bui ld ing .  

$50,000 of t h e  FY 1982 Operating Expense budget i s  requested s o l e l y  t o  de f r ay  any 
emergency expenses t o  ensure c o n t i n u i t y  of p r o j e c t  s e rv i ce .  The Appropriat ion 
Language provides f o r  t h e  funds t o  "remain a v a i l a b l e  u n t a l  expended." 

The FY 1982 Operat'ing Expense r eques t  is $78,000 over  t he  FY 1981 enacted appropr ia t ions .  
The change p r imar i l y  involves  an es t imated  inc rease  of $245,000 f o r  t he  Eklutna P r o j e c t  
Of f i ce  bu i ld ing  and the  ope ra t ion  and Maintenance Emergency Fund and s a l a r y  incr ,  ~ a s e s .  
There is a decrease  of $208,000 from the  one-time i tems budgeted i n  FY 1981. 

There a r e  23 employees i n  t h e  Operat ing Expense program. Seven a r e  genera l  schedule 
employees, inc luding  the  two P r o j e c t  Superintendents .  There a r e  16 wage graded 
employees who ope ra t e  and maintain t h e  two Federal  h y d r o e l e c t r i c  

FY 1981 FY 1982 

General I n v e s t i g a t i o n s  ....................... $1,160,000 $1,551,000 

The General I n v e s t i g a t i o n s  program c o n s i s t s  of :  inventory,  bas in ,  and ind iv idua l  
p r o j e c t  s t u d i e s  f o r  p o t e n t i a l  new p r o j e c t s ;  t ransmiss ion  system and power market 
eva lua t ions  f o r  hyd roe l ec t r i c  p r o j e c t s  under eva lua t ion  by t h e  Corps of Engineers; 
and p a r t i c i p a t i o n  i n  e l e c t r i c  power a spec t s  of comprehensive land,  energy, and water  
resource  planning. A l l  work i s  coordinated c l o s e l y  wi th  S t a t e ,  l o c a l ,  and o t h e r  
Federal  e n t i t i e s .  I 

Program o b j e c t i v e s  a re :  

o  Provide eva lua t ions  and s t u d i e s  of h y d r o e l e c t r i c  and o t h e r  power supply a l t e r n a t i v e s  
a s  a  b a s i s  f o r  dec i s ions  on development of water and power resources.  Provide 
necessary  suppor t ing  s t u d i e s ,  such a s  eva lua t ion  of power demands, p r e sen t  and 
fu tu re .  

o  F a c i l i t a t e  conversion of t h e  S t a t e ' s  major e l e c t r i c  power systems from t h e i r  
presen,t  dependency on o i l  and gas t o  hyd roe l ec t r i c ' and  o t h e r  r e l a t i v e l y  p l e n t i f u l  
energy resources.  

o  Assure t h a t  t h e  water  and power resources  r ece ive  app rop r i a t e  a t t e n t i o n  i n  b roade r '  
l and  and resource  planning. 

The budget e s t ima te  f o r  General I n v e s t i g a t i o n s  would provide f o r  continuing Alaska 
Power Administrat ion 's  program f o r  t ransmiss ion  and power market s t u d i e s  f o r  t he  Corps 
of Engineers hydro s tudy program and provide prel iminary assessments  of small  hydro 
and o t h e r  power p o s s i b i l i t i e s .  

Continue t o  i d e n t i f y  energy op t ions  f o r  Alaskan v i l l a g e s  (program i n i t i a t e d  i n  FY 1981). 
This  would inc lude  p repa ra t ion  of a  f e a s i b i l i t y  a n a l y s i s  of t h e  wind farm p o t e n t i a l  of 
a  s e l e c t e d  remote v i l l a g e  i n  t h e  B r i s t o l  Bay, Alaska a rea .  This  w i l l  inc lude  analyzing 
e x i s t i n g  energy and power uses  and implementation and developing implementation p lans  
a s se s s ing  p o t e n t i a l  reduct ion  i n  u se  of f u e l  o i l .  $40,000 i s  est imated t o  develop t h i s  
f e a s i b i l i t y  ana lys i s .  

Also, $40,000 is  es t imated  t o  conduct a  s tudy  of e l e c t r i c  t r a n s p o r t  p o s s i b i l i t i e s  i n  
Southeast  Alaska. Many of t h e  communities i n  Southeast  Alaska a r e  loca ted  near  



abundant small hydro resources. A number of these projects are either under construc- 
tion or in the advanced planning stages. These hydro options provide unique 
opportunities for all-electric'economies. This, plus the limited road systems in these 
areas, provide good possibilities for electric transportation. The proposed study 
would assess the opportunities and make recommendations for demonstration of individual 
electric vehicles plus public transport systems. 

Alaska Power Administration would develop and implement conservation and renewable 
resources programs for remote areas of Alaska. The programs would provide specific 
feasibility analysis in energy and power supply and use planning in remote small 
cooperatives or municipals, mostly Native. The communitiies are too small to afford 
investments needed to implement conservation and renewab1,e resources programs. There 
are approximately 200 remote villages that fit in this category. It is estimated that 

\ $100,000 would be required to provide the analyses and assistance to two to three 
villages or communities in various areas of Alaska. 

Work to date has identified a number of highly desirable targets for demonstration of 
new and emerging technology of specific merit for ~laskan applications. These include 
wind and wind farm evaluations, fuel cell applica.tions, various types of heat pumps, 
and electric transport. 

Another proposed FY 1982 investigation initiative involves completion of detailed 
feasibility studies and an EIS for our underwater, direct current transmission 
interconnection between the Snettisham Project and Petersburg, Wrangell, and Ketchikan. 
Studies underway indicate this concept should be pursued to demonstration. Estimated 
costs for completing the study and EIS leading to a demonstration decision are about 
$300,000, of which $2UO,OUU is included in the FY 1982 General Investigations budget 
authority request. This would allow initial starts on design and environmental 
assessments. 

. = 
Alaska Power Administration plans to continue support programs such as analyses of power 
supply and usage statistics and load forecasts, including efforts to identify potential 
demand reductions through conservation. Also to continue cooperation on water and 
power aspects of land use and other regional planning efforts. 

We will continue participating in Water Resources Council comprehensive studies in 
Alaska. 

The planning program would continue as a mix of in-house and contract efforts. A limited 
amount of work would be accomplished in office studies of longer-term hydroelectric 
power options. 

The General Investigations budget inclu.des funds for the administrative support expenses 
of Alaska Power Administration. This includes the full range of,administrative and 
management services. 

The FY 1982 General Investigations budget authority request is $391,000 over the FY 1981 
enacted appropriations. The increase is due to pay increases, inflation, investigation ' 

of renewable resource options available to rural Alaskan communities, and a study of 
electric transport possibilities in Southeast Alaska. 

There is a staff of 16.Full Time Permanent employees in the General Investigations 
programs. General' Investigations has had no authorized increase in personnel over 
many fiscal years. . . 





Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST . 

SYSTEMS STATISTICS 
ALASKA POWER ADMINISTRATION 
(In thousands of dollars) 

. . Actual 
Generating capacity: 

Installed capacity (k~) ........................ 77,160 
Leased capacity (kW) ........................... -- ............................. Peak capacity.(kW) 77,160 

Generating stations:, ...................... Generating projects (No.) 2 .................. Substations/switchyards (No.) 5 
Substations/switchyards (kva capacity) ......... 237,000 

Available energy: 
Energy generated (megawatt-hours) .............. 294.000 -. - - .............. Energy purchased (megawatt-hours) -- 
Energy available for marketing (megawatt-hours) 285,000 

Transmission lines (circuit miles): 
115 kV ......................................... 
138 kV .......................................... 4 2 

Total circuit miles ......................... 102 

DOE revenues: 
a 1 . Annual gross power revenues- ........ .. .... .;. $ 3,595 

Prior year adjustments ......................... -- 
Total power revenues ........................ $ 3,595 

....................... DOE annual gross revenues: $ 3,595 

Federal investnient allocated to commercial power: 
Generation equipment ........................... $ 82,381 
Transmission faailities ........................ 29,398 ............................ Total investment $111,779 

N 1981. N 1982 
Estimate Estimate. 

a/ Includes pdwer sales, wheeling, and other revenues. - 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

POWER MARKETED, WHEELED, OR EXCHANGED BY PROJECT 
Alaska Power Administration 

FY 1980 FY 1981, FY 1982 
No. of Installed Actual Estimated Estimated 

Project State Plants Capacity (kw) Power (GWII) Power (GWH) Power (GWH) -- 
Power Marketed 

Eklutna Alaska 1 30,000 194 153 153 

Snettisham Alaska 1 47,160 9 1 .111 132 

Total, power 
marketed 

Power Wheeled And 
Exchanged 

Eklutna Alaska 1 

Total, 
Power Wheeled and 
Exchanged - 

1 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PENDING LITIGATION 
ALASKA POWER ADMINISTRATION 

. NONE 
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.Depar.tment-of. dner.gy 

Proposed Appropriation Language 

Bonneville Power Administration 

Expenditures from the Bonneville Power Administration ,Fund, estabilished pursuant to 
Public Law 93-454 [are approved for construction of Southwestern 0regon.Service--Buckley- 
Summer Lake 500 KV transmission line and related facilities], are approved for construc- 
tion of Surprise Valley Area- Service in the Alturas/Cedarville, California area and for 
official reception and representation expenses in an amount not.to exceed $1,000. 

During fiscal year [I9811 1982 and within the resources and authority available, 
gross obligations for the principal amount of direct loans shall not exceed $2,400,000. 
(Energy and Water Development Appropriation Act, 1981.) 

(16 U.S.C. 825s, 832: 43 U.S.C. 389,485a, 485h(c), 485i; 59 Stat. 10, 21-22; Public 
Law 93-454.) 



FY 1981 
FY 1981 proposed FY 1981 

Currently Rescision/ Revised 
Available Supplemental Estimate 

Executive l e v e l  I. - - . . . . . . . . . . . . . . . .  
Executive l e v e l  I1 - - . . . . . . . . . . . . . . .  
Executive l e v e l  111. - - . . . . . . . . . . . . . .  
Executive l e v e l  N - - . . . . . . . . . . . . . . . .  
Executive l e v e l  V. - - . . . . . . . . . . . . . . . .  

S u b t o t a l . . . . . . . . . . . . . . . . . . .  10 - 
posi t ions  authorized by sect ion 621 of 
Publ ic  Law 95-91 and posi t ions  authorized 
by5U.S.C. 3 1 0 4 . .  . . . . . . . . . . . . . .  - 

/ 

I I 

. . G S - 1 8 . . . . . . . . . . . . . . . . . . . . . .  - 
GS-17 - . . . . . . . . . . . . . . . . . . . . .  
GS-16 - . . . . . . . . . . . . . . . . . . . . .  
GS/(El-15 . . . . . . . . . . . . . . . . . . . .  40 
=/(El-14 . . . . . . . . . . . . . . . . . . . .  112 . . . . . . . . . . . . . . . . . . .  Gs/@l-13. 212 +3 . . . . . . . . . . . . . . . . . . . . . .  GS-12. 430 +7 . . . . . . . . . . . . . . . . . . . . . . .  GS-11. 325 +5 
GS-10. . . . . . . . . . . . . . . . . . . . . .  25 
Gs-g...................... 151 +4 
G S - 8 . . . . . . . . . . . . . . . . . . . . . , .  56 
GS-7 . . . . . . . . . . . . . . . . . . . . . . . .  120 +5 

. G S - 6 . . . . . . . . . . . . . . . . . . . . . .  , '  91 +7 
G S - 5 . . . . . . . . . . . . . . . . . . . . . .  195 +3 
G S - 4 . . . . . . . . . . . . . . . . . . . . . .  159 
GS-3...................... . . 33 
G S - 2 . . . . . . . . . . . . . . . . . . . . . .  4 

Subtota l  . . . . . . . . . . . . . . . . . . . .  1,953 +34 - 
Ungraded . . . . . . . . . . . . . . . . . . . .  1,120 i - - 

Tota l  permanent posit ions.  . . . . . . . . . .  -3, 083 +34 

Unfi l led posit ions,  end of year. . . . . . . . .  - 
Tota l  permanent employment end of year . . . .  3, 083 +34 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET 

AMOUNTS AVAILABLE FOR OBLIGATION 
B o ~ e v i l l e  Power Administration 

( i n  thousands of  dol lars)  

FY 1981 

Bonneville Power Achninistration Fund ................. ;. 830,700 

....................................... Total Obligations 830,70'0 



Department of Energy 
. FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION BY MAJOR CATEGORY 
BONNEVILLE POWER ADMINISTRATION 

(In thousands of dollars) 

FY 1980' FY 1981' FY 1982 
Actual Estimate ' Request 

B A BO B A BO B A BO 

Bonneville Power 
Administration...... 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET 

PROGRAM 0V)ZRVIEW 
Bo~eville Power Administration 

Bonneville Power Administration (BPA) is the Federal electric power marketing agency for 
the Department of Energy (DOE) in the Pacific Northwest. BPA markets hydroelectric 
power from 21 multipurpose water resource projects of the U.S. Army Corps of Engineers 
and 9 projects of the U.S. Water and Power Resources Service, plus some energy from 
non-Federal'generating projects in the region. These generating resources and BPA's 
transmission system of 12,794 circuit-miles of high-voltage transmission lines and 350 
substations are operated as an integrated power system with operating and financial 
results combined and reported as the Federal Columbia River Power System (FCRPS). 

BPA markets about one-half.of the electric energy produced in the Northwest and provides 
about four-fifths of the region's electric power transmission capacity. Also, BPA mar- 
kets and exchanges electric power interregionally over the Pacific Northwest-Pacific 
Southwest (PNW-PSW) Intertie, and in Canada over,interconnections with utilities in 
British Columbia. During FY 1980 the FCRPS generated 81,167,730 megawatthours of hydro- 
electricity, ,equivalent to about 135,000,000 barrels of oil, if generated by oil-fired . 

thermal powerplants. 

Long Range Goals 

II 1. Balance between demand and supply of electricjty in the Pacific Northwest; 

2. Safe and reliable electric energy supply systems for the Pacific Northwest and for 
interconnected regions;. 

3. Technical and economic efficiency in production, transmission, and distribution of 
electricity; 

I 4. Conservation of energy and other resources. 

Major Objectives and Milestones 

-- Operate and maintain the BPA transmission system in accord with BPA reliability 
standards to provide reliable electric service to customers. By the end of FY 1980 the 
FCRPS had peaking capacity of more than 20,000,000 kilowatts and BPA's transmission sys- 
tem 'comprised 12,794 circuit miles of line and 350 substations;.by the end of FY 1981 
the BPA system will have 13,332 miles of line and 361 substations; by the end of FY 1982 
the BPA system will have 13,447 miles of line and 369 substations.. 

I 
' -- Market Federal electric power in the Pacific Northwest to meet the region's electric 
energy needs and export to other regions any electric power that is surplus to the 
Pacific Northwest, thereby reducing the Nation's use of nonrenewable energy resources. 

During FY 1980 BPA.marketed 81,167,730 megawatthours of FCRPS electric energy, and pur- 
chased, wheeled, and exchanged an additional 63,272,721 megawatthours of non-Federal 
electric energy for a total of 144,440,451 megawatthours. In FY 1981 BPA estimates it 
will have available to market a total of 166,000,000 megawatthours, and 176,000,000 
megawatthours in FY 1982. 

-- Design and construct additions to the BPA regional transmission system to provide 
transmission and wheeling capacity needed to efficiently utilize the region's electric 
resources. During FY 1982 BPA plans to complete construction of 151 miles of-line and 
12 substations now under construction, continue work on 1,787 miles of line and.25, sub- 
stations in progress, and begin construction of 235 miles of line and 9 substations. 

-- C ~ o O f d ~ r i a t e ' t t i e ~ F e ~ e r a l '  electric power program w-iTli the reg'%onf's public and investor- 
owned utilities to obtain the operating economies and economical investment benefits of 
a single region-wide utility. 
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-- Administer an energy conservation program based upon public involvement and utility 
participation that conforms to Federal energy policy objectives and minimizes the need 
for new generating resources ,to meet the region's electric energy needs. During 
FY 1980, four pilot programs were initiated through BPA's publicly and cooperatively 
owned customers. These include residential insulation, domestic solar water heating, 
irrigation pump testing, and small wind energy conversion.systems. These programs will 
be continued in FY 1981 and FY 1982. 

BPA is also developing additional possible pilot program proposals. At present these 
are in the formulation stage, so there is no funding provision for them in this budget. 
Included are proposals involving do-it-yourseJf solar water heating, commercial building 
energy audits and conservation loans, heat pumps for space and water heating, passive 
solar home design, load management, conservation voltage reduction, and use of geother- 
mal energy for space, water, or process heating. BPA could use the fiscal and budgetary 
flexibility provided by its self-financing legislation to provide funding for these pro- 
posals by adjustments in its FY 1981 and FY 1982 budgets. 

-- Operate,on the basis of sound business principles to provide low-cost electric energy 
to its customers and insure timely repayment of the Federal investment in electric power 
resources in the Pacific Northwest. 

For FY 1981 and FY 1982 BPA will continue its operations on the basis of its self- 
financing authority, thus requiring no appropriations. In FY 1975 Congress granted 
Bonneville authority to borrow funds up to $1,250 million for construction of trans- 
mission facilities. 

In compliance with a technical change that the ~dministration is requiring In the 
presentation of the FY 1982 budget, DOE' is displaying for the first time its estimate 
of borrowing authority to be utilitized in FY 1982. This is an estimate of the usage 
of current borrowing authority and not a request for additional borrowing authority. 
This change will not affect in any manner the way in which the BPA fund or borrowing 
authority is administered. 

FCRPS Revenues totaled $512 466,000 in FY 1980. Estimates are $697,200,000 for FY 1981, 
3-A 3 1,025,000,000 for FY 1.982. ~hese revenue estimates reflect increased wholesale power 
ra'ies effective July 1, 1981'. By the end of FY 1982 BPA's bonded indebtedness is 
expected to be $819,090,000. With revenues and other receipts of $1,094,000 in. FY 1982 
and budget outlays of $904,800 BPA will have negative net outlays of $189,200 (i.e., 
receipts will exceed budget outlays). 



Bonneville Power Administration 
Power Marketing - Bonneville Power Administration 

FY 1981 
FY 1980 Estimated FY 1982 FY 1982 
Actuals Obligatior~s Base Program 

(in thousands of dollars) 

Bonneville Power Administration 585,014 830,700 928,900 928,900 

I Authorization: Public Law 93-454 

I Summary of Changes '. 

FY 1981 program (obligations) . . . . . . . . . . . . . . . . . . .  830,700 
FY 1982 program (obligations) . . . . . . . . . . . . . . . . . .  928,900 

+ 98,200 

FY 1981 , Change 
Base From Base 

Increases: 
Program: 

Operation and Maintenance 
System Operation 
system Maintenance 
Electric Power Research Institute 

.Purchase Power and Wheeling 
Hanford NPR 
Washington Public Power Supply 
r 
System - WIW fl 

Washington Public Power Supply 
System - WIW {I2 

Washington Public Power Supply . 
System - WNP {I3 

Purchase Power 

Interest Expense on Borrowing 
Borrowings to finance the construction 

program increase, thus causing 
higher interest costs 

Associated Project Costs 
Increased operation and maintenance costs 

of Water and Power Resources Service 
FCRPS Projects 

Increased operation and maintenance costs 
of U.S. Corps of Engineers 
FCRPS projects 

Transmission System Construction 
System additions 
Miscellaneous Facilities 
Change in Undistributed Reduction 

Reimbursable 
Energy purchase Lr U& t agrccmcnto 85, nrin 

Total Increases 



Decreases: 
Program: 

Power Management and 
Energy Conservation 

Transmission System Construction 
Carry over items 
Current Year Completions 

Reimbursable 
Other facility agreements 

Total decreases 

FY 1981 Change 
Base From Base 

Net of increases/decreases + 98,'200 

Total budget obligations for BPA's FY 1982 program will be $928,900,000. This funding 
1eve.l will enable BPA to perform its system operation,and maintenance and transmission 
system construction programs in a businesslike, prudent utility hanner and provide funds 
for purchase power and wheeling and reimbursable programs'at the minimum level required 
by contractual agreements. 

BPA's budget program for FY 1982 has been formulated in accordance with the provisions 
of the Federal Golumbia River Transmission System Act (FCRTSA) and the Government 
Corporation Control Act. BPA requires no appropriations for FY 1982. To fund proposed 
program obligations of $928,900,000 will require outlays of.$904,800,000. Revenues and 
other receipts for FY 1982 are estimated at $1,094,000,000. Net outlays will be 
-$189,200,000. Of the $928,900,000 ih'proposed budget obligations for FY 1982 about 66 
percent is for operating costs programs, including costs of purchase power and wheeling, 
23 percent is for capital outlays for transmission system construction, and about 10 is 
for reimbursable programs, which are funded by other entities. As of September 30, 
1980, BPA had utilized $525,000,000 of its $1,250,000,000 borrowing authority. This, 
coupled with planned borrowings of $153,010,000 in FY 1981 and $141,080,000 in FY 1982, 
will bring BPA's cumulative borrowing to $819,090,000 by September 30, 1982. 

On December 5, 1980, the Pacific Northwest Electric Power Planning and Conservation Act 
(P.L. 96-501) was enacted. The Act requires that BPA promptly prepare and propose a 
revised annual budget to expedite implementation of the legislation. In accordance with 
this mandate, BPA has submitted a revised FY 1981 budget for executive and legislative 
review. BPA anticipates submitting a revised FY 1982 budget as well to meet the 
requirements of P.L. 96-501. 

0peration:and Maintenance 

The operation and maintenance program includes operation and maintenance of the trans- 
mission system, costs of power management activities, and participation in the research 
and development programs of the Electric Power Research Institute (EPRI). The operation 
and maintenance program for FY 1982 is projected to require $104,000,000. This is an 
increase of $1,100,000 over FY 1981, slightly more than 1 percent. This amount reflects 
increases in the operation and maintenance activities, as well as in the cost of BPA's 
participation.in EPRI. These increases are offset by a reduction in the power manage- 
ment activity as a result of largely completing work in FY 1981 on the pilot energy 
conservation projects approved in the FY 1980 budget. 

At the beginning of .FF 1982-, the transmission system will consist of about 13,332 cir- 
cuit miles of transmission lines and 361 substations, representing an investment of 
$2,041,000,000. By the end of FY 1982 the transmission system will include 13,447 miles 
of transmission and 369 substations, representing an investment of $2,210,000,000. 



Purchase Power and Wheeling 

Purchase power and wheeling includes the acquisition of power from other entities 
t.hrough ,purchase and exchange_, and the use of 0th.e-r .ut.ilit.iesf t.r.ansmis.s.i.on-fa.cilities. 
The majority of items covered in this activity will be settled through a net-billing 
proces's whereby amounts owed by BPA are offset against power sales and other services 
provided to BPA customers. A small u-uber of the items will be settled by cash payments. 

The costs of acquiring power from non-Federal thermal projects is the major component of 
this activity -- more than 80 percent in FY 1982. Total purchase power and wheeling 
program costs increase by $70,000,000, from $300,000,000 in N 1981 to $370,000,000 in 
N 1982. Major increases are increased costs for net-billing costs of Washington Public 
Power Supply System's WNP f2, initial net-billing in N 1982 of WNP #3, and increased 
funding for purchase of power, if available, to meet firm power commitments of the 
Federal system. Other purchase power and wheeling activities are projected at apporxi- 
mately the same fiscal level in FY 1982 as in FY 1981. 

Interest Expense 

This program covers the payment of interest to the United States Treasury on borrowings 
to finance BPA's construction program. Public Law 93-454 provided borrowing authority 
of $1,250,000,000 which is available for the construction progracn. The increase in FY 
1982 of $3,700,000, from $44,200,000 in FY 1981 to $47,900,000 in N 1982, reflects a 
higher level of borrowing which is required in FY 1982 to finance the construction 
program. . . 
Associated Project Costs 

This program includes repayment to the United States Treasury of the operation and main- 
tenance costs of the USCE and WPRS power generating projects of the FCRPS; interest and 
amortization on the WPRS capital investment in FCRPS generating facilities; amortization 
on the WPRS investment in irrigation facilities allocated to the FCRPS for repayment; 
and coordination agreement payments to the Federal Energy Regulatory Commission. Asso- 
ciated project costs increase from $75,600,000 in FY 1981 to $94,000,000 in FY 1982. 
This $18,400,000 increase is due to increased costs of FCRPS generating projects, pri- 
marily the result of the addition of pump generators at Grand Coulee and generators at 
the Bomeville second powerplant. 

Transmission System Construction Program 

BPA's transmission system construction program provides for continued construction of 
facilities under construction, initiation of construction of transmission system addi- 
tions, and acquisition of capital tools and equipment. Activities included for trans- 
mission system construction are preliminary engineering, reconnaissance and environ- 
mental studies, surveys, substation and transmission line design, land acquisition, 
material,purchases, and construction. 

Constructi.on obligations for FY 1982 will require $216,000,000 or about 23 percent of 
BPA's total proposed program obligations for FY 1982, compared to obligation require- 
ments of $218,000,000 for FY 1981. About 75 percent of the BY 1982 program is to 
continue construction of facilities programmed in prior years and underway. The 
remainder is for proposed system additions to be initiated in'FY 1982 and tools and 
equipment. During N 1982, RPA will continue construction of about 1,787 circuit-miles 
of transmission and 25 substations, complete and energize 151 miles of transmission and 
12 substations, and begin construction of 235 miles of line and 9 substations. 

There is one major transmission system addition propbsed in FY 1982 which requires 
specific approval of Congress. This is Budget Item 718, Surprise Valley Area Service, 
which is required to extend and strengthen transmission in the Alturas-Cedarville area 
of northern California, now served by BPA by transfer over another system. 

Reimbursable Programs 

BPA's reimbursable programs provide for ( 1 )  the purchase of energy from other sources 
for BPA industrial and utility customers during periods when nonfirm energy is not 
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available from the Federal system, (2) construction, operation, and maintenance of 
transmission system facilities which are not provided by BPA under its customer service 
policy, (3) relocation of BPA facilities as required for highway construction and other 
purposes, and (4) other services provided by BPA to serve regional interests in the most 
cost-effective manner. BPA's reimbursable programs are funded by other entities, so 
there is no net effect on the Federal budgetas a result of t-his activity. 

Reimbursable programs for N 1982 total $97 million or about 10 percent of BPA's budget 
obligations for FY 1982. This is an increase of $7 million from the FY 1981 funding 
level and is due primarily to an increase in the forecasted amount of energy purchases 
through trust agreements by BPA for its direct-service industrial customers. 



: FY 1982' BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
Bonneville Power ~dministration 

Bonneville Power Administration Fund: 89-40&5-0-3-271 

Bonneville Power ~dminis tration 
Portland, Oregon 

1. Title and location of project: Badger Cany.on-Grandview Area Reinforcement 2. Project number: B.I. 116 
Washington 1 

I 

3. Design work initiated: 1st Quarter FY 1982 5. Previous cost estimate: New Project I 

3a. Date construction starts: 2nd Quarter FY 1982 

4. Energization date: 1st Quarter FY 1986 

6. Total cost estimate: $19,630 
Date-of estimate: August 19, 1980 

7. Financial Schedule: Fiscal Year Obligations Costs 
1982 $ 700 $ 430 

u To Complete 18,930 19,200 
. CD 

8. Brief Physical Description of Project 

Work will be performed by contract and force account personnel. 

Construct a White Bluffs-Horn Rapids 115-kV line, with terminal facilities at White Bluffs Substation. Construct a 500j115-kV 
'substation near Benton City, with a tap to the 500-kV Ashe-Buckley line, a 500-kV transformer, and connections to the 
Grandview-Richland 115-kV line. Construct a double circuit Benton Ckty-Badger Canyon 115-kV line, with terminal additions at 
Badger Canyon. Reconductor the Grandview-Richland 115-kV line. Uprate Power System Control facilities. 

9. Purpose, justification of need for, and scope of project 

This project will support the Grandview and Richland areas for loss of ,the existing Grandview-Richland line, serve growing loads 
in Richland and Benton County areas, and avoid low voltage and customer interruptions for outages during peak load periods. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
Bonneville Power Administration 

Bonneville Power ~dministrat ion Fund : 89-4045-0-3-2 71 

~onneville Power .Administration 
Portland, Oregon 

1. Title and location of project: Conkelley Area Reinforcement 2. Project number: B.I. 119 
Montana 

. . 

3. Design work initiated: 2nd Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 1st Quarter FY 1983 6. Total cost estimate: $17,970 
Date of estimate: December 18, 1980 

4 ;  Energization date: 3rd Quarter FY 1985 

"7. Financial Schedule: Fiscal Year Obligations Costs 
1982 8 470 $470 
To Complete 

Brief Physical Description of Project 

Work will be performed by contract and force account personnel. 

Construct a 62-mile Hot Springs-Columbia Falls 230-kV line, install a 170 MVA 2301115-kV transformer at Elmo Substation and a 50 
- MVA 230134.5-kV transformer at Kalispell Substation, and'provide 230-kV terminal facilities at .Hot Springs, Columbia Falls, and 

Kalispell Substations. Construct a l-mile double-circuit 230-kV line from Columbia Falls to the Hungry Horse-Conkelley line to 
provide for a ~olumbia Falls-Conkelley line and a Columbia Falls-Hungry Horse line. Uprate Power System Control facilities. 

9. Purpose, justification of need for, and scope of project 

This project is needed to serve loads in the Conkelley-Columbia Falls-Kalispell area during outages of any one of the 
transmission lines now serving this area. 



N 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy -. 

~onneville Power Administration 
Bonneville Power Administration Fund: 89-4045-0-3-271 

I 

L 

Bonnkvills Power Administration 
Portlland, Oregon - 
1. Title and location of project: Bend Area Support 2. Project number: B.I. 120 

Oregon 

3. Design work initiated: 1st Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 1st Quarter FY 1982 6. Total cost estimate: $ 6,850 
Date of estimate: August 19, 1980 

4. Energization date: 1st Quarter FY 1984 

7. Financial Schedule: Fiscal Year Obligations Costs 
1982 $ 4,900 $1,580 

cP To Complete 1,950 5,270 

?. Brief Physical Description of Project 

Work will be performed by contract and force account persqnnel. 

Loop the Buckley-Summer Lake 500-kV line into a new 500/230-kV substation near Prineville, Oregon. Install one 650 MVA 500/230-k~ 
transformer bank and appropriate terminal facilities. This is a joint project with Pacific Power and Light Co. (PP&L). ?P&L will 
construct 230-kV and 115-kV transmission facilities from the substation. Cost sharing has not yet been determine$. Uprate Power 
System Control. 

9. Purpose, justification of need for, and scope of project 

This project will prevent loss of load in the  end-~edrnond-~rinevi~le-~~~~~~ area during transmission system outages. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
Bonneville Power Administration 

Bonneville Power Administration Fund: 89-4045-0-3-271 

Bonneville Power Administration 
Port land, Oregon 

1. Title and location of project: Grays Harbor Support 2. Project number: B.I. 121 
Washington 

3. Design work initiated: 1st Quarter FY '1982 5. Previous cost estimate: New Project 

3a.'Date construction starts: 

4. Energization date: 

1st Quarter FY 1982 

1st Quarter FY 1985 

6. Total cost estimate: $ 8,220 
Date of estimate: August 19, 1980 

7. Financial Schedule: Fiscal Year Obligations Costs 
1982 $ 1,960 $65'0 

& To Complete 
f 3  
8. Brief Physical Description of Project 

Work will be performed by contract and force account personnel. 

This project will add additional support to the Grays Harbor area. Proposed facilities include rebuilding the Satsop-Coemopolis 
115-:kV line to a double-circuit 230-kV line, (one side will operate initially at 1-15-kV to maintain the existing circuit), adding 
230-kV terminal facilities at Satsop Substation, and adding a 300 MVA 230/115-kV transformer and terminal facilities at 
Cosmopolis Substation. Uprate Power System Control Facilities. 

Purpose, justification of need for, and scope of project 

This project will serve to relieve an overload of one Aberdeen transformer when the other is out. Also, loss of the PUD1s 
Aberdeen-Cosmopolis 115-kV line overloads BPA'S 115-kV Aberdeen Tap-Cosmopolis line. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
Bonneville Power Administration 

Bonneville Power Administration Fund: 89-4045-0-3-271 

Bonneville Power Administration 
Portland, Oregon 

1. Title ~ n d  location of project:' System' Reactive Facilities 2. Project number: B.I. 153 
BPA System 

3. Design work initiated: ' 1st Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 1st Quarter FY 1983 

4. Energization date: 4th Quarter FY 19.83 

6. Total cost estimate: $ 2,500 
Date of estimate: August 19, 1980 

7: Financial Schedule: Fiscal Year " Obligations Costs 
1982 $ 1.500 . $  380 

@ To Complete 1; 000 2,120 I 
a 
8. Brief Physical Description of Project 

Work will be,performed by contract and force account personnel. 

The FY 1982 construction program includes new installations amounting to 155,000 Kvar of system reactive facilities. These . 
installations will be completed by the fall of 1983. 

'9. Purpos~, justification of need for, and scope'of project 

A continuing program of system reactive additions is necessary to obtain the full power output of the Government's generating 
plants', and to achieve the most economical operation of the transmission network. More specifically, reactive installations are 
necessary to; a. Raise the general voltage level of receiver-end substations; 

b. Increase the power transfer capability of the system and decrease system losses; and 
c. Provide voltage control under normal load variations, and under emergency conditions. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS . 

Department of Energy 
Bonneville Power Administration 

Bonneville Power Administration Fund:. 89-4045-0-3-271 

Bonneville Power Administration 
Port land, Oregon 

1. Title 'and location of project: ~rent~ood Area Service 2. Project number: B.I.' 612 
Washington 

3. Design work initiated: 1st. Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 1st Quarter FY ,1982 6. Total cost estimate: $ 2,840 
Date of estimate: August 19, 1980 

4. Energization date: 1st Quarter FY 1984 

7. - Financial Schedule: Fiscal Year Obligations Costs 
1982 $ 1,580 $410 

cP To Complete 1,260' 2,430 

iE.8. Brief Physical Description of Project 

Work will be performed by contract and force account personnel. 

Construct a 2.7-mile single-circuit 230-kV. tap line from Trentwood Substation to the Bell-Noxon 230-kV line, and install a 
2301115-kV 390 MVA autotransformer with one 115-kV terminal at Trentwood. Uprate Power System Control Facilitites. 

9. Purpose, justification of need .for, and scope of project 

This project' is to reduce system losses and support ,the loads in the Trentwood area. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
Bonneville Power Administration 

Bonneville Power Administration Fund: 89-4045-0-3-271 

Bonneville Power Administration 
Port land, Oregon 

1. Title and location of project: Surprise Valley Area Service 2. Project number: B.I. 718' 
Oregon 

3. Design work initiated: 1st Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 1st Quarter FY 1982 6. Total cost estimate: $11,050 
Date of estimate: August 19, 1980 

4. Energization date: 1st Quarter FY 1984 

7. Financial Schedule : , Fiscal Year Obligations Costs 
1982 ., : $ 5,140 $ 4 -  

8. Brief Physical Description of Project 

Work will be performed by contract and force account personnel. 

Construct a 75-mile Malin-Alturas single-circuit 230-kV line. Install a 230-kV terminal at Malin Substation, and a 230/115-k~ 170 
MVA autotransformer and one 115-kV terminal at Alturas Substation. Uprate Power System Control facilities. 

9. Purpose, justification of need .for, and scope of project 

This project will strengthen transmission facilities in the Alturas-Cederville Junction-area, and reduce system losses. 



FY 1982 'BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
 onn nevi 1 l e  Power Administ r a t i o n  

Bonneville Power Administrat ion Fund: '89-4045-0-3-271 

~ o n n e v i l l e  Power Administ r a t i o n  
Port  land,  Oregon 

1. T i t l e  and loca t ion  of p ro j ec t :  Customer Services 2. P ro j ec t  number: B.I.  770 
BPA System 

3. Design work i n i t i a t e d :  1 s t  Quarter FY 1982 5. Previous c o s t  es t imate :  New Pro j ec t  

3a. Date cons t ruc t ion  s t a r t s :  1st ~ u a r t e r  FY 1982 

4. Energ iza t ion  da t e :  1st Quarter  FY 1984 

6. Tota l  c o s t  es t imate :  $ 4,570 
.Date of es t imate :  December 18, 1980 

7. F inanc i a l  Schedule: F i s c a l  Year Obl iga t ions  - Costs 
1982 $ 2,750 $ -1,250 
To Complete 

5'. Brief  Phys ica l  Descript ion of Pro jec t  

Work w i l l  be performed by con t r ac t  and fo rce  account personnel.  

This  p ro j ec t  provides f o r  new po in t s  of de l ive ry  and add i t i on  of ' f a c i l i t i e s  requi red  .,to meet t h e  inc.reasing loads of s p e t i f i c  BPA 
customers. A l l  cbstomer s e r v i c e  f a c i l i t i e s  a r e  cons t ruc ted  i n  accordance wi th 'enginee t ing  s t u d i e s  made j o i n t l y  wi th  t h e  customers 
concerned t o  determine the  most economical and bes t  engineering p lan  o f . s e r v i c e .  

9. Purpose, j u s t i f i c a t i o n  of need f o r ,  and scope of p r o j e c t '  

This  p ro j ec t  w i l1 ,p rov ide  expanded se rv i ce  t o  BPA customers, cons i s t en t  with t he  BPA Customer Serv ice  Policy,  thereby petmit ' t ing 
t h e  customers t o  meet the  expanded load requirements of t h e i r  customers with adequate s e r v i c e  and increased r e a l i a b i l i t y .  



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
~onieville Power Administration 

~onneville Power Administration Fund: 89-4045-0-3-2 71 

Bonneville Power Administration 
Port land, Oregon 

1. Title and location of project: General Structures and Improvements 2. Project number: B.I. 810 
BPA System 

3. Design work initiated: 1st Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 3rd Quarter FY 1982 6. Total cost estimate: . $ 2,030 
Date of estimate: August 19, 1980 

4. Energization date: 4th Quarter FY 1983 

Fiscal Year 7, . Financial Schedule: Obligations Costs 
1982 $ 1,870 $1,870 

rP To Complete 160 . , . 160 

Brief Physical Description of Proiect 

Work will be performed by contract and force account personnel. 
-\ 

This project provides the following: (1) new equipment maintenance buildings at Satsop and Garrison; (2) security fenring at 
Grand Coulee maintenance building; (3) entrance improvements at Hot Springs storage and Headquarters building; ( 4 )  paving and 
drainage at Sickler Maintenance Complex; (5) energy conservation improvements at various buildings; (6) various appearance 
improvement projects for substacions and line corridors ; and ( 7 )  various facility renovat ions to improve building and road 
conditions. 

9. Purpose, justification of need for, and scope of project 

These facilities are needed for the fo,llowing reasons: (1) to solve space management problems; (2) to meet OSHA safety 
regulations; (3) to meet EO 12003 energy conservation levels; (4) to meet other applicable laws and regulations; (5) to solve 
unsightly conditions that. impact the environment ; (6) to prevent equipment damage and obtain adequate testing data; (7) to 
prevent theft and vandalism; and (8) to improve maintenance work conditions. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy ' " 

Bonneville Power Administ'rat ion 
Bonnevi 1 le Power Administ rat ion Fund : .89-4045-0-3-2 71 

Bonneville Power Administ rat ion 
Portland, Oregon 

1. Title and location of project: Power System Control 2. Project number: B.I. 820 
BPA System 

3. Design work initiated: 1st Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 2nd Quarter FY 1982 6. Total cost estimate: , $12,070 
Date of estimate: August 19, 1980 

4. Energization date: 1st Quarter FY 1986 

7. Financial Schedule: Fiscal Year Obligations Costs 
1982 $ 7,600 $ 3 m  

bb TO Complete 
8 
8. Brief physical Description'of Project 

Work will be performed by contract and force account personnel. 

This project will provide the following; (a) SCADA I'equipment replacements at Dittmer, a new Dispatcher Training Facility, a 
System Events Monitor, a System Restoration and Emergency Control Scheme, additional remotes for the Revenue Data Acquisition 
System, Digital Power Rate Relays for stability control, and upgrades to the BPA Fault Locator System and to substation 
annunciator equipment; (b) Transfer trip equipment for two 230-kV lines, "N" Microwave System improvements, F'' Microwave System 
antenna and waveguide replacements, upgrade of Collins RF and. multiplex equipment on the "T" Xicrowave System, muIt iplex and 
repeater equipment for BPA1s Micrwave Restoration plan, and replacement of the DATS voice communication system; and (c) Various 
control.system additions, expansions, modifications, and revisions at BPA's control centers and substations. This project will 
'accommodate nominal changes in power system configurations, changes in operating methods, refinement of control and dispatch 
functions, changes initiated by other uti1itie.s in the interconnected network, and control requirements arising from unforeseen 
power system stability problems. 

Purpose, justification of need for, and scope of proiect 

This project will serve to modernize control center and substation control equipment, to provide training and control facilities 
for emergency conditions, and to obtain needed load and billing data; to modernize line protection, wicrowave, and voice 

communication equipment, and to furnish emergency restoration equipment needs for telecommunications; and to solve unforeseen 
stability control, dispatch, protection, and telecommunication problems uncovered throughout the BPA System. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
Bonnevil le Power Administration 

Bonneville Power Administration Fund: 89-4045-0-3-221 

Bonneville Power Administration 
Port land, Oregon 

1. Title and location of project: Tools and Equipment 2. Project number: B.I. 830 
BPA System 

3. Design work initiated: 1st Quarter FY 1982 5. Previous cost estimate: New Project i 
3a. Date construction starts: No Construction 

4. Energiiation date: As Required 

6. Total cost estimate: $12,730 
Date of estimate: December 18, 1980 

. -. 
7. . Financial. Schedule: Fiscal Year Obligations Costs 

1982 $12,730 $ i o T  
@ To Complete 
CD 

8. Brief Physical Description of Project 

Work will be performed by contract and force account personnel. 

This project includes portable power tools and shop equipment; special-purpose vehicles; automatic data processing equipment; 
office furniture; and electronic measuring instruments and measuring devices. 

9. Purpose, justification of need for, and scope of project 

This Budget Item provides tools and equipment to construct, operate and maintain the transmission lines, substations and power 
system control facilities which make up the Administration's power system. 



FY ,1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
~onneville Power Administ rat ion 

Bonneville Power Administration Fund: 89-4045-0-3-271 
I 

Fonneville Power Administration 
Port land, Oregon 

1'. Title and location of project: Preliminary Engineering 2. Project number: B.I. 840 
BPA System 

3. Design work initiated: 1st Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: FY 1982 (various) 6. Total cost estimate: 8 9,120 
Date of estimate: December 18, 1980 

4. Energization date: As Required 

7. Financial Schedule: . Fiscal Year Obligations * Costs 
1982 $ 9,120 $ 6 m  
To Complete 

I w 
8. Brief Physical Description of Project, 

8 -  

I 

Work will be performed' by contract and force account personnel. 

Thf s Budget Item provides environmentaL studies, reconnaissance, preliminary surveys, designs, and Research %nd Development. 

9. Purpose, justification of need for, and scope of project 
I 

This Budget Item is for the following; to comply with the National Environmental Policy Act of 1969; to meet the continuing need 
for new technology; to permit start of construction in time to nieet scheduled energization dates; and to do all the above while 
maintaining system security and reliability. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy 
Bonneville Power ~dminist ration . 

Bonneville Power Administration Fund: 89-4045-0-3-271 

Bonneville Power Admincst rat ion 
Portland, Oregon: 

1. Title and lcication of project: Transformer Additions 2. Project number: B.1.. 871 
BPA System 

3. Design work initiated: 1st. Quarter FY 1982 5. Previous cost estimate: New Project 

3a. Date construction starts: 1st. Quarter FY 1982 

4. Energization date: 3rd Quarter FY 1984 

6. Total cost estimate: $ 7,670 
Date of estimate: August 19, 1980 

7. Financial Schedule : Fiscal Year Obligations Costs 
1982 $ 6,210 $1,620 

Vr . To ,Complete 1,460 6,050 

).r 
8. Brief Physical Description of Project 

" 

Work will be performed by contract and force account personnel. 

.This Budget Item provides for the addition of transformer capacity in BPA's substations. Installation of additional transformers 
to meet customer load growth and the replacement of existing transformers with transformers of higher capacity are the principal 
types of B.I. 871 transformer,capacity additions. The-additior~ of co.oling capacity to existing transformers is another vay to 
increase capacity. 

9. Purpose, justification of need for, and scope of project 

This Budget Item will serve to prevent.overloading of existing transformers at BPA customer service substations, with resulting 
damage to such transformers and loss of service to customers, by making timely transformer additions when estimated peak loads 
approach the limits prescribed in the Customer Service Policy and the BPA Customer Service Reliability Criteria. 



FY 1982 BUDGET ESTIMATES 
CONSTRUCTION PROJECT DATA SHEETS 

Department of Energy. 
Bonneville Power Administration 

Bonnevil le Power Administ ration Fund : 89-4045-0-3-2 71 

Bonneville Power Administration 
Port land, ;Oregon 

1. Title and location of project; Miscellaneous Capital Additions 2. Project number: B.I. 880 
BPA System 

3. Design: work initiated: 1st Quarter FY 1982 ' 5. Previous cost estimate: New Project 

3a. Date construction starts: 1st Quarter FY 1982 

4. Energisation date: 1st Quarter FY 1984 

6. Total cost estimate: $ 5,150 
Date of estimate: August -19, 1980 

7. Financial Schedule: Fiscal Year Obligations Costs 
. . 

1982 $ 3,070 , $ l m  8 To Complete 2,080 3,560 

8. Brief Physical Description of Project 

Work will be performed by contract'and force account personnel. 

This Budget Item provides for the scheduled replacement of units of property on the transmission system, and for miscellaneous 
unforeseen capital additions or replacement. 

9 .  Purpose,, justification of need for, and scope of project 

This Budget Item will provide for the design, purchase and installation of power circuit breakers, meters, relays, disconnect 
switches, batteries, poles, and other equipment items, either for replacement or additions to the system. Also, to retire unused 
or obsolete' equipment items and to rebuild transmission lines. 





Department. of  Ener-gy- 
N 1982 CONGRESSIONAL BUDGET ESTIMATE 

SYSTEM STATISTICS' 
ENERGY PURCHASED, WHEELED, AND EXCHANGED 

Bonrievi-lle Power Administrat ion 
( d o l l a r s  i n  thousands) 

N 1980 . FY 1981 FY 1982 
Actual Est imate Est imate 

Generating capaci ty:  USCE and WPRS 
P l a n t s . i n  Federa l  Columbia River  
Transmission System 

Number of p r o j e c t s .  . . . . . .  30 30 30 
I n s t a l l e d  capaci ty  (kW) . . . .  18,626,780' 18,302,480 19,384,980 
Peak oapaci ty  (kW). . . . . . . .  20,926,720 20,531,420 . 21,768,920 

Subs ta t ions  :, 
Number of subs t a t ions  . . . . .  350 36 1 369 
kVA capaci ty .  . . . . . . . . .  53,047,871 56,896,771 . 58,713,371 

Available energy: (MWh) 
Energy genera.ted (USCE and WPRS 

P lan t s  i n  Federa l  Columbia River 
Trans~uiss ion  System) . . . -  81,167,730 83,100,000 84,600,000 

Energy purchased, wheeled, and 
exchanged ( inc ludes  thermal 

. . . . . . . . . .  p l a n t s )  63,272,721 82,900,000 91,400,000 
Energy a v a i l a b l e .  . . . . . . .  144,440,451 166,000,000 176,000,000 

Transmission l i n e s :  ( c i r c u i t  mi les)  
800 kV. . . . . . . . . . . . .  
500 kV. : . . . . . . . . . . .  

. . . . . . . . . . . .  345 kV. 

. . . . . . . . . . . .  287 kV. 

. . . . . . . . . . . .  230' kV. 

. . . . . . . . . . . .  138 kV. 
. . . . . . . . . . .  1 1 5 k V . .  

Lower vol tage  . . . . . . . . .  
T o t a l ,  c i r c u i t  miles  . . . .  

BPA annual gross revenues: . . . .  

Plant - in-serv ice  - 
BPA t ransmiss ion  f a c i l i t i e s  . . 

Power genera t ion  f a c i l i t i e s  
. USCE and WPRS . . . . .  
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Department of Energy 
FY 1982 CONGRESSIONAL BUDGET ESTIMATE 

PENDING LITIGATION 
Bo~evillh Power Administration 

National Resources Defense Co'uncil, et al. v. Hodel, et al., U.S. District Court, 
District of Oregon, No. 75-344, filed April 17, 1975 

This litigation was initiated i .? several environmental groups to require BPA to prepare 
and file an environmental impac, statement on the Hydro-Thermal Power Program in the 
Pacific Northwest. The District Cour't ordered that BPA prepare, circulate and consider 
an EIS on Phase 2 of the Hydro-Thermal Power Program. An injunction has been issued by 
the court enjoining BPA's participation in WPPSS Nuclear Project No. 4 (Richland) and 
No. 5 (Satsop) and the two Skagit plants being developed by Puget Sound Power and Light 
Co. The injunction would prohibit BPA from construction of transmission faciliries 
taking power from these projects until the Court finds that the EIS meets the require- 
ments of the National Environmental Policy Act. The EIS has been submitted to DOE for 
approval. The Ninth Circuit Court of Appeals has rendered its opinion affirming the 
determination of the lower court. 

The Pacific Northwest Electric Power Plaming and Conservation Act, which was signed by 
the President on December 5, 1980, authorizes BPA to assume a utility responsibility for 
the region and to sponsor programs for conservation and acquire renewable and conven- 
tional resources sufficient to meet the loads of public agencies,. direct service indus- 
trial customers, and private utilities. Since the Act prescribes a legislative program 
for BPA the EIS as required by the Court no longer exists. It is BPA's intention to 
request the Department of.Justice to file a motion to dismiss this litigation early in 
1981 on the ground that it has been rendered moot by passage of the Act. 

Port of Astoria, et al. v. Hodel, et al., U.S. District Court, District of Oregon, No. 
75-349, filed April 22, 1975 

An injunction has been issued prohibiting BPA from serving the Alumax plant at 
Hermiston, Oregon, until an EIS has been prepared on the power sales contract to Alumax 
and the relationship of that plant to Phase 2 of the Hydro-Thermal Power Program. The 
EIS continues in.preparation. The decision was appealed and argued before the Ninth 
Circuit Court of Appeals. That court has required that BPA must file its EIS with the 
District Court when completed. BPA has made appearances before the District Court 
reporting on the status of the EIS. The District Court has directed that no further 
reports be made as long as work proceeds on thc EIS. 

Under the provisions of the PaciiFc Northwest Electric Power Planning and Conservation 
Act BPA will be required to offer Alumax a contract along with the other direct service 
industries. In view of the relationship of the EIS required by the Court in this liti- 
gation to the Hydro-Thermal Power ~ro~ram'%onsideration is being given to moving to 
dismiss this litigation also. 

Columbia Basin Land Protection Assn., et al. v. Hodel, et al., U.S. District Court, 
Eastern Dis.trict of Washington, No.' C76-6, filed January 12, 1976 

This litigation challenged the right of BPA to build the Lower Monmental-Ashe 500-kV 
line, the purpose of which is to bring power to be generated at nine units being 
installed in hydroelectric projects located along the Lower Snake River. There are 
basically three issues: (1) adequacy of the BPA environmental impact statement on the 
Lower Monumental-Ashe line, (2) whether the Bureau of Reclamation needs to obtain 
permission from the local irrigation district before issuing a permit to the Federal 
Government for a period in excess of 25 years, and (3) whether BPA must obtain a permit 
from the Bureau of Reclamation in accordance with the provisions of the Federal Land 
Policy Management Act before commencing construction of the transmission line. Issues 
(1) and (2) were decided adverse to the plaintiffs and (3) adverse to BPA. BPA obtained 
the requisite permit and filed it. The injunction was vacated and construction has 
proceeded. An appeal was taken to the Ninth Circuit Court of Appeals. The construction 5s 



of the Lower, Monumental-Ashe Line was completed and the line energized in November 
1978. A decision on the appeal is expected in the near future. 

City of Portland, et al. v. Munro et al., U.S. District Court, District of Oregon, 
Civil Nos. 77-928 and 77-929, filed November 14, 1977 

The City of Portland (the City) filed two lawsuits in the United States District Court 
for the District of Oregon against the Administrator of BPA and the Secretary of the 
Department of Energy. In the first suit the City alleges BPA has acted illegally in its 
sales of power to preference customers, private utilities and dire.ct service industrial 
customers and that, as a result of such actions, the City has been denied an ability to 
purchase power from BPA. The City then requests that it be declared a preference 
customer; that BPA power sales agreements be set aside; that BPA adopt revised alloca- 
tion procedures; and that BPA sell power to the City of Portland until such reallocation 
and revised rules are complete. The second suit is based upon BPA's alleged failure to 
comply with.the terms of the National Environmental Policy Act. In this suit the City 
alleges that all BPA power sales contracts, extensions, renewals and the net billing 
agreements executed since January 1, 1970, were major Federal actions significantly 
affecting the quality of human environment in BPA's service area. The suit further 
alleges that BPA's actions have caused a serious impact on the City by reducing the 
quality of the environment. The City then asks that all power sales contracts, exten- 
sions, renewal agreements and net billing agreements entered into by BPA since 
January 1, 1970, be declared null and void; that BPA be required to prepare an environ- 
mental impact statement(E1S) on each of these agreements and that BPA be enjoined from 
executing any new power sales agreements or net billing agreements until BPA completes 
an EIS. 

In July 1978 three private utilities, Pacific Power & Light Company, Portland General 
Electric Company, and Montana Power Company, who had previously been joined by BPA as 
defendants, filed cross claims against BPA. They contend that the BPA preference clause 
entitled them to power for their domestic and rural customers. Montana Power Company 
also claims a statutory geographic preference for Federal hydropower produced at Hungry 
Horse and Libby Dams. In action on these claims to date, the District Court, on 
December 27, 1978, orally granted a motion by the defendants to dismiss the claims in 
the first lawsuit on the ground that the City has not taken the steps necessary to 
render their cla.ims ripe for court review. Subsequently, the court required further 
briefing on specific issues relating to the motion. Final briefs were filed on 
February 14, 1979, and the matter is pending. The private utilities' cross claims are 
also pending. On December 20, 1979, the City moved to amend its complaint for the 
purpose of supporting the cross claims of the private utilities and on Uecember 27, 
1979, BPA petitioned the court to deny the City's motion because the matter has already 
been determined. The court has taken no action on either the City's motion or BPA's 
petition. 

In the opinion of the BPA General Counsel both lawsuits have been rendered moot by 
enactment of the Pacific Northwest Electric Power Planning and Conservation Act and 
consideration is being given to filing motions to dismiss both cases. 

Northwest Environmental Defense Center, et al. v. Bonneville Power Administration, 
et al., U.S. District Court for the District of Oregon, Civil No, 80-366, filed 
March 28, 1980 

The Northwest Environmental Defense Center and four individua1,plaintiffs filed suit in 
Federal District Court against BPA, the Corps of Engineers, and the U.S. Fish and Wild- 
life Service. They sought to stop BPA's construction of the Ashe-Slatt 500-kV d6uble 
circuit transmission line crossing the Columbia River at Crow Butte Island on the 
western edge of the Umatilla National Wildlife Refuge. In order to identify a single 
Federal legal position whph the U.S. Department of Justice could defend, it was neces- 
sary to reconcile interpretations by those agencies respecting the law and their author- 
ities. In the course of khis process, BPA.agreed to a modification of the crossing plan 
under the terms of whichiBPA would build a temporary simple circuit 500-kV line between 
the island and the Washington shore and after three years place a portion of the line 
under a slough. This compromise formed the basis on which the Federal agencies could 
begin negotiations with the plaintiffs to settle the lawsuit. Construction on 'the 
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island, which was to have begun April 1, was delayed, but commenced May 8, and the 
temporary line has been completed and energized. In view of the agreement reached on 
the Settlement it is expected that this litigation will be dismissed by Stipulation of 
the parties at an early date. 

Pacific Power & T.i.ght. Company, et 31. v. Duncan, et al., U.S. District Court, District 
of Oregon, Civil No. 80-82, filed January 22, 1980 

Pacific Power & Light Company filed suit in the United States District Court for Oregon 
against the Department of Energy and BPA to have the Assistant Secretary-Resource Appli- 
cations' interim rate order of December 3, 1979, declared unlawful and for other relief, 
including injunctive relief against collection of BPA's new wholesale power rates. which 
were effective December 20, 1979. Portland General Electric Company and the Oregon 
Public Utility Commission have intervened as plaintiffs in the lawsuit. The Public 
Power Council has intervened as defendant. Plaintiffs do not contest the need for a 
revenue increase to BPA, but rather contest the design of BPA's rates. On September 30, 
1980, the Court entered judgment for the Government and on November 26, 1980, the plain- 
tiffs filed a Notice of Appeal to the Ninth Circuit Court of Appeals. 

It is the opinion of the BPA General Counsel that the holding of the District Court will 
be sustained. 

The'Montana Power Company, et al. v. Duncan, et al., U.S. District Court, District of 
Montana, Civil No. 80-52M, filed June 6, 1980 

The Montana Power Company and the Idaho Power Company filed suit in the United States 
District Court for the District of Montana seeking an injunction against collection of 
the interim rates approved by the Assistant Secretaiy in her order of December 3, 1979, 
and for other relief. The contentions of p,laintiffs in Montana are nearly identical to 
those raised by plaintiffs before the District Court in Oregon. The only material dif- 
ference is that plaintiffs in Montana do not concede that interim rates may be imposed 
based upon the imperative need for additional revenue. Plaintiffs before the Montana 
Court would seek to have all rates reduced to the levels prevailing before the Assistant 
Secretary's December 3, 1979, order. The Government filed a motion for change of venue 
from the U.S. District Court for the District of Montana to the U.S. Distr2ct Court for 
the District of Oregon where the Pacific Power & Light Company case is pending. The 
Montana District Court granted the motion. on September 9, 1980. 

It is the opinion of the BPA General Counsel that in the event that this litigation 
proceeds further, the contentions of the plaintiff are without merit, particularly in 
view of the result in the Pacific Power & Light Company case. 

Columbia Power Trades Council (Union) v. United States Department of' Energy,Bomeville 
Power Administration and Sterling Munro, as Administrator, U.S. District Court, Western 
District of Washington, No. 79-11352, filed October 3, 1979 

The Union represents.severa1 unions whose members are BPA hourly employees. Each year 
BPA and the Union negotiate a collective agreement covering work practices, pay, and 
other matters. But for the President's limitation of a wage increase to all Federal 
employees to 5.5 percent, BPA's hourly employees would have been entitled to an increase 
of 8.53 percent. The Union elected to submit entitlement to the 8.53 percent increase 
to nonbinding arbitration. The arbitrators' award allowed the requested increase but 
the BPA Administrator could not accept the award on the ground that he was bound by the 
President's limitation. This is an action to recover the difference between the 
5.5 percent allowed and the 8.53 percent granted by the arbitration award for the period 
from March 4, 1979, to September 30, 1979. On August 22, 1980, a decision was issued 
sustaining the Government's position, A notice of appeal to the Ninth Circuit Court of 
Appeals was filed on September 10, 1980. If the plaintiff succeeds on its appeal, the 
liability of BPA for the 3.03-percent difference would be about $546,000. 

Travelers Indemnity Company v. United States, U.S. District Court, District of Oregon, 
No. 71-287, filed April 29, 1971 



The Court has issued an opinion finding BPA liable for damage to the Pacific Power & 
Light Company transformer at the Malin Substation. This is a subrogation claim by the 
utility's insurer in the amount of $1,667,545. The Government has filed a Notice of 
Appeal in order to-protect its appeal rights. In view of the difficulty that is antici- 
pated in obtaining a reversal, it is expected that the notice will be withdrawn. 

Turco v. United States, U.S. District Court, Western District of Washington, 
No. C79-lllOV, filed January 21, 1980 

This is a wrongful death action arising from an accident between the deceased and a BPA 
employee. The employee, while driving his own vehicle after working hours, allegedly 
crossed the centerline and ran into the deceased's vehicle. The complaint alleges 
damages of $6,003,000. 

Northwest Sandblasting, et a1 v. United States, U.S. District Court, District of 
Oregon. Nos. C80-627, 628 and 629, filed June 24, 1980 

The plaintiff claims $1,121,187 damages arising from an electrical shock sustained while 
painting towers for BPA. 

Richardson v. United States, U. S. District Court, Eastern District of Washington, No. 
C76-260, filed September 30, 1976 

1 ,  

Claim for $950,000 for injuries resulting from electrical burns received by plaintiff 
~esulting from contact of irrigation pipe with a BPA transmission line. The plaintiff 
has appealed a judgment in favor of the United States to the Ninth Circuit Court of 
Appeals. 

Trapp v. United States, U. S. District Court, Western District of Washington, No. 
C78-280V, filed May 4, 1978 

This is a companion case to Richardson v. United States in which damages of $950,000 
,are claimed. No trial date has been set because the parties are awaiting the appellate 
decision,in the Richardson case. 

Hinrichs v. Bo~eville Power Administration, et al., U. S. District Court, Western 
District of.Washington, No. 78-lT, filed January 3, 1978,. 

Action for damages in the amount of $600;600 for personal'injuries sustained when plain- 
tiff struck a guard structure erected by a BPA contractor adjacent to a State of 
Washington highway to facilitate stringing a transmission line across the highway. The 
plaintiff was driving his.motorcycle at an excessive rate of speed at a curve. He 
joined BPA ad the party having the line built, its contractor as the party erecting the 
structure, and the State of Washington. The United States and the State of Washington 
moved to be'dismissed from the action. The court dismissed the State but not BPA 
because, in the mind of the judge, there remained a question as to the amount of control 
that BPA may have had over its contractor, 

Coye Bryan v. United States, U.S. District Court, District of Oregon, No. C80-665, 
filed July 10, 1980 

Complaint seeks damages .for personal injuries in' the. amount of $500,000. The .action 
arises out of an automobile accident between a BPA employee and the plaintiff. The 
issue is whether"the Government employee could have avoided hitting the plaintiff's 
vehicle -which had backed out into his path of travel. An. answer has been filed, but no 
trial date has been set. 

Maude M. Gregory v. United States, U.S. District Court, Eastern Di-strict of Washington, 
No. C80-188, filed May 23, 1980 

Complaint seeks damages of $50,000 for personal injuries. The Government employee is 
alleged to have, while intoxicated, run the intersecti-on broadsiding the pla-intiff while 
driving her vehicl~e. An hsrrr to the Complaint was filed August 12, 1980. No trial 
date has been set. 



United States v. Ross Equipment, 1-nc., et al., C80-414, U.S. District Court, District 
of Oregon, filed April 16, 1980 

In April 1978 BPA engaged Gray's Crane & Rigging'of Portland to upright a newly deliv- 
ered t-r-ansfo.me.r a.t &he Mc-Na-q Subs-ta-t-Con. While t-he transformer- was being 1if-t-ed- the 
boom on the crane buckled, dropping the transformer. BPA sustaiaed damages of 
$296,909.09 for repair of the' transf ormer and temporary service. The 'insurance company 
had a metallurgical analysis made of the boom and found a defective weld in the boom. 
It recognized liability to BPA and paid $250,000, the maximum liability on the policy, 
in order to facilitate its standing to sue the vendor and manufacturer of the crane 
under the State of Oregon products liability statute. The litigation is being conducted 
by the insurer in conjunction with the United States Attorney's office in Portland. The 
total amount of BPA's damages is being sought and if the litigation is successful, BPA 
will recover the remaining $46,909.09 of its damages. t 

Portland General Electric Co., United States of.America & Eugene Water & Electric Board 
6. Bechtel Corp. and Bechtel Power Corp., Civil No. 79-103, U.S. District Court, 
District 'of Oregon, filed July 10, 1980 

BPA, as assignee of Eugene Water & Electric Board's (EWEB) 30% share in the Trojan 
nuclear electric power generating plant built by Portland General Electric. Co. (PGE), i.s 
a party to this litigation to recover damages estimated to be in excess of $5,200,000. 
The plaintiffs alleged breach of contract and negligence on the part of the defendants 
in failing to design the plant in accordance with applicable laws, regulations and the 
final safety analysis report of the Nuclear Regulatory Commission. The damages sought . 
include the costs of repairs to the plant in order for it to comply with applicable 
safety standards and costs associated with hearings on compliance with such standards of 
which costs BPA is liable for 30% by virtue of its assignment of EWEB's share. This 
litigation is'now in the discovery stages. No date has been set for trial. 
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Proposed Appropriat ion Language 
. '  I 

Operat ion and Maintenance. Southeas te rn  Power Administrat inn 

For necessary expenses of ope ra t ion  and maintenance of power t r a n s -  
mission f a c i l i t i e s  and of marketing e l e c t r i c  power and energy pursuant  t o  
t h e  provis ions  of Sec t ion  5 of t h e  Flood Control  Act of 1944 (16 U.S.C. 
8 2 5 ~ ) ~  a s  appl ied  t o  t h e  sou theas t e rn  power ,a rea ,  [$1,552,000] $7r237.OQO, 

/ t o  remain a v a i l a b l e  u n t i l  expqnded. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

AMOUNTS AVAILABLE FOR OBLIGATION 
SOUTHEASTERN POWER ADMINISTRATION - OPERATION AND MAINTENANCE 

(In thousands of dollars) 

Appropriatian ........................................ 1,552 7,237 

Proposed Supplemental: 

Pay Cost .......................................... 9 5 --- 

Subtotal, Budget Authority ...................... 1,647 7.237 

Receipts.and Reimbursements: 

Unobligated Balance, Start of Year ..=............. 203 203 ( 

Unobligated Balance, End of Year .................. -203 --- . 
Offsetting Collections from Non-Federal Sources ..... 4,590 

Total, Obligations .................................. 6,237 L&&L 



IlEPAKIMENTaF- 
FY 1982 OOES(;RESSIONAL EUDXC REQUEST 

DETAIL OF mFwwNr POGITIONS - XMER ADMINISTRATION 

FY 1980 FY 1981 FY 1982 
~ctual est. est. 

Executive leve l  I. . . . . . . . . . . . . . . . . .  - 
Executive level  I1 . . . . . . . . . . . . . . . . .  - 
Executive leve l  111. . . . . . . . . . . . . . . . .  - 
Executive leve l  IV . . . . . . . . . . . . . . . . .  - 
Executive leve l  V. . . ' . . . . . . . . . . . . . . . .  - 

Subtotal . . . . . . . . . . . . . . . . . . . . .  - 

. . . . . . . . . . . . . . . . . . . . .  Subtotal 1 

Pasitions authorized by section 621 of 
Public L a  95-91 and positions authorized 
by5U.S.C. 3104. . . . . . . . . . . . . . . . . .  - 

. . . . . . . . . . . . . . . . . . . . .  Subtotal 36 - 
Ungraded '. . . . . . . . . . . . . . . . . . . . . .  2 

Total permanent positions. . . . . . . . . . . . .  39 

Unfilled positions, end of year. . . . . . . . . . .  3 

Total permanent employment end of year . . . . . .  36 



-Department of. Energy. 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION BY MAJOR CATEGORY 
SOUTHEASTERN POWER ADMINISTRATION - OPERATION AND MAINTENANCE 

(In thousands of dollars) 

F'Y 1980 F'Y 1981 . FY 1982 
Actual Estimate Request 

B A 
. . 

BO B A BO B A BO 

Southeastern Power 
Administration - 
Operation and 
Maintenance.. . . . . . . . 1,400 1,337 1; 552 1,544 7,237 ' ' , 6,926 

--- Proposed Supplemental~ - . -- 90 95 - --- 5 

Total, Southeas tern 
Power Administra- 
tion - Operation and 
Maintenance.. . . . . . . . 1.400 1.337 1.647 

.- 
1.634 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PROGRAM OVERVIEW 

Southeas te rn  Power Administrat ion 
Operat ion and Maintenance. 

Southeas te rn  Power Adminis t ra t ion ' s  (SEPA) b a s i c  goa l  is  t o  e f f e c t i v e l y  market hydro- 
e l e c t r i c  power produced a t  Federa l  P r o j e c t s  loca ted  i n  10 Southeas te rn  s t a t e s  i n  
accordance wi th  po l i cy  d i r e c t i v e s  contained i n  Sec t ion  5 of t h e  Flood Control  Act of 
1944 and i n  po l i cy  pronouncements i ssued  by t h e  Department of Energy. 

Ove ra l l  goa l s  t o  be accomplished by SEPA i n  i ts  marketing program a re :  

O Make Federa l  power a v a i l a b l e  over a  widespread a r e a  a t  t h e  lowest p o s s i b l e  r a t e s  t o  
consumers c o n s i s t e n t  wi th  sound bus iness  p r i n c i p l e s .  

O Formulate power r a t e s  t o  recover  a l l  cos t  of producing and t r ansmi t t i ng  power 
inc luding  amor t iza t ion  of c a p i t a l  investment a l l o c a t e d  t o  power over  a  50-year 
period.  

O Give preference  i n  t h e  s a l e  of power t o  pub l i c  bodies  and coopera t ives .  
\ 

O U t i l i z e  e x i s t i n g  a r e a  t ransmiss ion  f a c i l i t i e s  i n s o f a r  a s  p o s s i b l e  t o  accomplish 
t ransmiss ion  of power t o  customers. 

O I n t e g r a t e  p r o j e c t s  t o  t h e  maximum f e a s i b l e  e x t e n t  and ope ra t e  p r o j e c t s  t o  provide 
maximum power c o n t r i b u t i o n  i n  meeting a r e a  power requirements. ' 

O Encourage development of a d d i t i o n a l  hyd roe l ec t r i c  power p r o j e c t s  t h a t  a r e  
economically and environmentally f e a s i b l e .  

0. Encourage customers t o  develop and c a r r y  ou t  reasonable  programs f o r  conserva t ion  
of energy supp l i e s .  

Accomplishments dur ing  FY 1980 and expec ta t ions  f o r  FY 1981 include:  

O Power is c u r r e n t l y  marketed t o  199 wholesale  customers i n  11 s t a t e s  from 21 
opera t ing  p r o j e c t s  which have a  combined. capac i ty  of 2,712,375 k i lowa t t s .  

O Revenues earned i n  FY 1980 t o t a l e d  $63,793,400. Revenues a r e  es t imated  a t  
$62,500,000 i n  FY 1981 and a t  $65,700,000 i n  FY 1982. 

O A f i n a l  w r i t t e n  Power Marketing Pol icy  f o r  t h e  Georgia-Alabama System of p r o j e c t s  
was i ssued  e a r l y  i n  FY 1981. 

O A Proposed P m e r  Marlcetiag PuPicy ' t o r  t h e  Kerr-Philpot t ,  System of p r o j e c t s  was 
i s sued  i n  FY 1980 a n d ' t h i s  po l i cy  is  expected t o  b e  f i n a l i z e d  i n  FY 1981. 

O The process  f o r  developing w r i t t e n  Power Marketing po l i cy  f o r  t h e  Cumberland Basin 
System and t h e  J i m  Woodruff P r o j e c t q w i l l  b e  begun dur ing  FY 1981. 

O Contract  nego t i a t i ons  a r e  be ing  conducted wi th  customers l oca t ed  i n  t h e  Georgia- 
Alabama System. . 



Specific objectives for FY 1982 to FY 1985, designed to meet the requirements of 
Section 5 of the Flood Control Act of 1944, are: 

O Administer over 200 contracts with over 200 customers in a fair and effective 
manner that carries out the intent of contract provisions. This task includes 
power delivery, contract service, billing and co+lecting .functions, and daily 
coordination of reservoir operations to maximize'power 'output and meet firm 
power commitments . 

O Complete formulation of written Power Marketing Policy for application to 
power available from. the Cumberland Basin Projects and from the Jim Woodruff 
Project. 

O Negotiate aad execute appropriate and timely contract arrangements for p&er 
marketed pursuant to written power marketing policy. 

Formulate and obtain~confirmatic-. ard approval of wholesale power rates for 
each of SEPA's systems of projects. 

O Seek favorable resolution of lawsuits-brought against the Department and SEPA. 

O Successfully pursue proceedings before FERC involving SEPA. 

O Provide technical assistance to SEPA customers in their development and, 
implementation of energy conservation plans. 

O Market power made available from the Richard B. Russell Project, .low under 
construction, which will add 300,000 kilowatts of conventional power and is 
scheduled to begin generation in 1984. . 

In the formulation of written power marketing policy, Southeast.ern is moving for the 
first time toward the sale of all its power to preference customers. Finalization and 
implementation of the system marketing policies will permit preference customers to 
realize the full benefits of the Federal hydropower. 

All costs associated with SEPA's marketing program are recovered through power revenues 
deposited in the Treasury. 



Power Marketing 
Southeas te rn  Power Adminis t ra t ion  - Operat ion and Maintenance 

(Tabular d o l l a r s  i n  thousands. Na r ra t i ve  m a t e r i a l  i n  whole d o l l a r s )  

FY 1980 FY 1981 FY 1982 FY 1982 
Appropr i a t - i~n  Appropriat ion Base Reques t 

Operat ion and Maintenance 
Operating expenses ................... $ 1,150 $ 1,302* $ 1,397 $ 1,315 

Sub to t a l  ........................ 1,150 1,302* 1,397 1,315 

Purchase Power and Wheeling 
Operating expenses ................... 250 250 . .  250 5,922 

Sub to t a l  ......................... 250 250 250 5,922 

To ta l  
Operating expenses ................... 1,400 . .I, 552 1 ,647  , 7,237 

* Excludes a pending supplemental reques t  of $95,000 ope ra t ion  and maintenance 
opera t ing  expenses. 

Authorizat ion:  Sec t ion  5, Flood Control  Act of 1944 (16 U.S.C. 825s) 

Summary o f '  Changes 

FY 1981 Appropriat ion enacted .......................................... $ 1,552 
B u i l t  i n  i nc reases  and decreases:  

Pay c o s t  supplemental ................................................ + 95 
FY 1982 base ....................................................... $ 1,647 

Program inc reases  and decreases:  
Operat ion and Maintenance ................................................. Pay and r e l a t e d  c o s t s  

Trave l  and moving expenses .............................................. 
Standard Level User Charge (Rent) .................................... 
Financ ia l  Audit c o s t s  ................................................ 
Nominal i nc reases  i n  o t h e r  program c o s t s  ............................. .......................................................... Sub to t a l  

Purchase power and wheeling ............................................. 
FY 1982'budget  reques t  .................................................. 

A. Operat ion and Maintenance ............................... $1,397 

The N 1982 budget reques t  f o r  t h i s  a c t i v i t y  is $i,315,000, a n e t  i nc rease  of $13,000 
. .  frbm the  amount appropr ia ted  i n  FY 1981. 



The FY 1981 app rop r i a t i on  provided funds f o r  a n  independent a u d i t  of t h e  Southeas te rn  
Federa l  Power Program which is requi red  by Departmental po l i cy  on a  b i e n n i a l  b a s i s .  
Under c u r r e n t  Departmental po l i cy  an a u d i t  w i l l  no t  be requi red  i n  FY 1982, r e s u l t i n g  
i n  a  decrease  i n  t he  funding requi red  f o r  t h e  a c t i v i t y .  

The decrease  is  o f f s e t  by inc reases  requi red  f o r  t h e  October, 1980 Payra ise  ($95,000) 
.and r e l a t e d  personnel  expenses a s soc i a t ed  p r imar i l y  wi th  s t a t u t o r y  w i th in  grade in-  
c r e a s e s  ($17,000) , t r a v e l  and moving expenses ($13,000) , and nominal i nc reases  . for  
s u p p l i e s ,  equipment and replacements. ($10,000). 

I n t e r e s t  expressed by numerous p o t e n t i a l  c u i  tomers throughout t h e  Southeast  i n  
purchasing SEPA power and SEPA's r ecogn i t i on  t h a t  a  more formal approach t o  w r i t t e n  
power market ing pol icy  development was d e s i r a b l e  l e d  t o  SEPA's dec i s ion  t o  formulate  
new power po l i cy  under pub l i c  p a r t i c i p a t i o n  procedures. SEPA has i s sued  i t s  f i n a l  
Power Marketing Pol icy  f o r  t h e  Georgia-Alabama System of p r o j e c t s .  Southeas te rn  
has a l s o  published i t s  proposed po l i cy  f o r  t h e  Kerr-Philpot t  System, and pub l i c  
comment forums were he ld  i n  November 1980. A Notice of I n t e n t  t o  formulate  power 
market ing po l i cy  f o r  t he  Cumberland System has  been i ssued .  

Southeas te rn  w i l l  cont inue  power marketing po l i cy  formulat ion e f f o r t s  dur ing  t h e  
c u r r e n t  and budget years .  

Based upon t h e  pol icy  and p lans  developed, c o n t r a c t s  w i l l  be  negot ia ted  f o r  t he  s a l e  
of power from each of Southeas te rn ' s  Systems. 

Subsequent t o  r a t e  reviews f o r  t he  J i m  Woodruff and Kerr-Philpot t  P ro j ec t s  t o  be 
accomplished i n  t he  c u r r e n t  year ,  r a t e s  w i l l  be  formulated and confirmation and 
approval  sought  dur ing  N 1982. 

During FY 1982 Southeas te rn  w i l l  maintain power b i , l l i ng ,  c o l l e c t i o n ' a n d  payment 
func t ions  and w i l l  p repare  f i n a n c i a l  and marketing ana lyses  wi th  r e spec t  t o  e x i s t i n g  
and p o t e n t i a l  p r o j e c t s  a s  requi red .  Southeas te rn  w i l l  coordfna te  power opera t ions  
of t h e  21 ope ra t ing  p r o j e c t s .  S tudies  w i l l  cont inue  t o  maximize fu ture-power  
ope ra t ions .  

No i n c r e a s e  i n  personnel  is proposed.. S t a f f i n g  requirements have been he ld  t o  a  
cons t an t  l e v e l  f o r  a  number of yea r s  al though the  amount of power s o l d  and t h e  
number of customers served have s u b s t a n t i a l l y  increased.  Accomplishment of ' t he  
program ob jec t ives  f o r  FY 1982 a n t i c i p a t e s  con t inua t ion  of t h e  39 f u l l t i m e  p o s i t i o n s  
which c o n s t i t u t e  t h e  c u r r e n t  au thor ized  manpower l e v e l  of Southeastern.  

B. Purchase Power and Wheeling ............................. '$250 

The FY 1982 budget reques t  f o r  t h i s  a c t i v i t y  is  $5,922,000, an  i nc rease  of 
$5,672,000 over t h e  amount appropr ia ted  i n  FY 1981. 

This a c t i v i t y  provides f o r  t ransmiss ion  s e r v i c e  and f o r  t he  purchase of f i rming  
energy under c o n t r a c t u a l  arrangements wi th  u t i l i t i e s  i n  t he  Southeast .  Southeas te rn  
does not  own o r  ope ra t e  any t ransmiss iqn  f a c i l i t i e s .  I n  t h e  absence of t ransmiss ion  
f a c i l i t i e s  of i ts own, Southeas te rn  c a r r i e s  ou t  i ts  marketing program by u t i l i z i n g ,  
t h e  e x i s t i n g  t ransmiss ion  systems of t h e  power u t i l i t i e s  i n  t h e  a r ea .  This is  
accomplished through "wheeling" arrangements between Southeastern and each of t h e  
a r ea  u t i l i t i e s  w i th  t ransmiss ion  l i n e s  connected t o  t h e  p r o j e c t s  under which t h e  
u t i l i t y  a g r e e s . t o  d e l i v e r  s p e c i f i e d  amounts of Southeas te rn  power t o  Southeas te rn  
customers and Southeas te rn  agrees  t o  compensate t h e  u t i l i t y  f o r  t h e  wheeling s e r v i c e  
performed. 



While t h e  l.aw s p e c i f i e s  t h a t  Southeas te rn  g ive  preference  i n  t h e  s a l e  of i t s  power 
. t o  pub l i c  bodies  and coopera t ives ,  Southeas te rn  has no t  been a b l e  t o  market a l l  
elements of i ts  power t o  preference  customers i n  t h e  pas t .  Power not  s o l d  t o  t h e  
preference  customers was s o l d  t o  t he  u t i l i t i e s  who per f  o m  t h e  wheeling s e r v i c e s  
f o r  Southeastern.  A "ne t -b i l l ing"  process was i n s t i t u t e d  which provided t h a t  t h e  
amounts owed the  u t i l i t i e s  by Southeas te rn  f o r  wheeling were o f f s e t  by t h e  amounts 
owed Southeastern by t h e  u t i l i t i e s  f o r  purchased powcr wi th  t he  remainder being paid 
by the  owing pa r ty .  Under t h i s  arrangement Southeas te rn  needed appropr ia t ions  t o  
cover only those amounts where Southeastern would b e  t h e  owing pa r ty  a f t e r  ne t  
b i l l i n g .  

Now, however, due t o  preference  customer ioad growth over  time and t o  a s h i f t  i n  t h e  
power r a t e  s t r u c t u r e s  i n  t h e  a r ea ,  p reference  customers a r e  a b l e  t o  f i t  a l l  
Southeas te rn ' s  peaking power i n t o  t h e i r  load curves and u t i l i z e  t h e  power both 
phys i ca l ly  and economically. For t he se  reasons,  Southeas te rn ' s  new w r i t t e n  power 
marketing pol icy  f o r  i ts  Georgia-Alabama System and its proposed po l i cy  f o r  t h e  
Kerr-Philpot t  System a n t i c i p a t e s  t h a t  i n  t he  f u t u r e  a l l  power w i l l  be  s o l d . t o  
preference  customers wi th  no s a l e s  t o  t h e  p r i v a t e  u t i l i t i e s  who now provide t h e  
t ransmiss ion  se rv i ce s .  Under t he se  condi t ions  t h e r e  w , i l l  be  no money owed . t o  
Southeas te rn  by t h e  u t i l i t i e s  t o  "ne t -b i l l "  a g a i n s t  and Southeastern w i l l  need t o  
a c t u a l l y  pay t h e  company t h e  t o t a l  wheeling charge each month. The FY 1982 budget 
because of changes i n  s a l e s  arrangements has reques ted  an inc rease  i n  appropr ia t ions .  
A s  new s a l e s  arrangements a r e  n e g o t i a t e d ' f o r  t h e  r e s p e c t i v e , u t i l i t y  a r e a s ,  r eques t s  
f o r  appropr ia ted  funds w i l l  need t o  be f u r t h e r  augmented i n  FY 1983, and progres- 
s i v e l y  i nc reas ing  each year  t o  approximately 29 m i l l i o n  d o l l a r s  i n  W 1985. 

Funds provided f o r  t h e  purchase of power and wheeling a r e  used only t o  pay amounts 
/ 

charged t h e  Government under c o n t r a c t u a l  arrangements f o r  (1) d e l i v e r y  of power over  
non-Federal systems t o  load c e n t e r s  of p re fe r r ed  agencies  f o r  t h e  account of t he  
Government, and (2) purchase by t h e  Government of energy t o  f i rm  up Federal ly-  
generated power t o  the  load f a c t o r  . requi red  by p re fe r r ed  agencies  and of support  
capac i ty  requi red  t o  meet commitments from t h e  J i m  Woodruff P r o j e c t  under c e r t a i n  
water  condi t ions .  

It should be  noted t h a t  t h e  necessary increases  i n  appropr ia ted  funds w i l l  be  
completely o f f s e t  by s i m i l a r  i nc reases  i n  power revenues deposi ted i n  t h e  Treasury 
by Southeastern.  

The funds requested would be  used t o  pay wheeling f ee s  i n  t h e  s e r v i c e  a r e a s  of Duke 
Power Co., Kentucky U t i l i t i e s  Co., V i rg in i a  E l e c t r i c  and Power Company, Carol ina 
Power and Light  Company and F l o r i d a  Power C.orporation. 

Funding a t  t he  l e v e l  a n t i c i p a t e d  i n  t h i s  reques t  w i l l  enable  Southeas te rn  t o  f u l l y  
implement i ts  announced power p o l i c i e s  on a timely b a s i s .  I f  s u f f i c i e n t  funds a r e  
no t  appropr ia ted ,  implementation of new power po l i cy  w i l l  be  delayed, power s a l e s  t o  
preference  customers w i l l  b e  reduced, and SEPA1s revenue depos i t s  t o  t h e  Treasury 
w i l l  be  reduced i n  an amount a t  l e a s t  equal  t o  t h e  funding reduct ion.  





.DEPARTMENT OF ENERGY 
N 1982 CONGRESSIONAL BUDGET REQUEST 

SYSTEMS STATIST.ICS 
SOU-3XEAS-T-ERN POWER ADMINISTRATION 

(Dol la rs  i n  thousands) 

FY 1980 N 1981 FY. 1982 
Actual  Est imate Est imate 

Generating capaci ty:  
I n s t a l l e d  capac i ty  ( k ~ )  2,712,375 2,712,375 2,712,375 
Peak capac i ty  (kW) 2,976,960 3,000,000 3,000,000 

Generating s t a t i o n s  : 
Generating p r o j e c t s  (No.) 

Available energy: 
Energy generated (MWh) 8,608,730 7,050,000 7,050,000 
Energy purchased (MWh) 9,560 10,000 10,000 

. Adjustment of Energy Account (MWh) - 339,748* 377,000 377,000 
Energy a v a i l a b l e  f o r  marketing (MWh) 8,278,542 7,437,000 7,437,000 

DOE revenues : \ 

Annual gross  power revenues $63,793 $62,500 $65,700 

* Due t o  b e t t e r  than average water  condi t ions  dur ing  t h e  l a s t  s e v e r a l  yea r s ,  energy 
has been added t o  energy accounts maintained wi th  wheeling u t i l i t i e s  f o r  use i n  
supplying f u t u r e  prefer ' red customer needs. 



DEPARTMENT OF ENERGY 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

' POWER wETED,-WHEELED, OR EXCHANGED BY PROJECT 

Southeas te rn  Power Adminis t ra t ion  

FY 1980 EY 1981 EY 1982 
I n s t a l l e d  Actua l  Estimated Estimated 

No. of Capaci ty Power Power Power 
P r o j e c t  S t a t e  P l a n t s  (kW) (kwhs) (kwhs) ( k m s )  -- 

Power Market 

John H. Kerr  .Va. 1 204,000 
P h i l p o t  t Va . 1 14,000 763,999,028a/* 460,000,000* 460,000,000* 

Al la toona  
Buford 
C a r t e r s  
Clark  H i l l  
Walter  F. 

George 
Har twel l  
Jones Bluff  
M i l l e r s  Fer ry  
West Po in t  

Ga . 1 
Ga. 1 
Ga . 1 
Ga.-S.C. 1 

Ga. -Ala. 1 
Ga.-S.C. 1 
A l a  . . 1  
Ala. 1 
Ga.-Ala. 1 
, 

J i m  Woodruff F l a .  1 . 30,000 233,870,748 247,000,000 247,000,000 I 
Barkley 
Center  H i l l  
Cheatham 
C o r d e l l  Hu l l  
Dale Hollow 
Old Hickory 
J. Percy 

P r i e s t  
Wolf Creek 
Lau re l  

To t a l ,  power 
marketed 

KY. 
Tenn. 
Tenn. 
Tenn. 
Tenn. 
Tenn. 

Tenn . 
KY. 
KY* 

* P r o j e c t s  a r e  i n t e g r a t e d  h y d r a u l i c a l l y ,  e l e c t r i c a l l y ,  and f i n a n c i a l l y  f o r  marketing 
purposes. '/ 

a / Inc ludes  a one-time s a l e  of 289,872,051 kWhs from t h e  Energy Bank. - 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PENDING LITIGATION 
Southeas te rn  Power Adminis t ra t ion  

Greenwood (Miss.) U t i l i t i e s  Commission v. Schles inger  and Wright, U. S. D i s t r i c t  Court 
f o r  Middle D i s t r i c t  of Georgia, No. 77-179-MAC; o r i g i n a l l y  f i l e d  A p r i l  20, 1977, w i th  
Andrus and Fortune a s  Defendants i n  U. S .D.C., D.C. ,' No. 77-0689; t r a n s f e r r e d  by Order 
da ted  September 9, 1977. 

P l a i n t i f f ,  l oca t ed  o u t s i d e  t h e  geographica l ly  s e l e c t e d  marketing a r e a  f o r  Federa l  power, 
f i l e d  Complaint a l l e g i n g  t h a t  Defendants v i o l a t e d  Sec t i on  5 , o f  t he  Flood Cont ro l  Act of 
1944, 16 U.S.C. 825s, o r  o therwise  a c t e d  unlawful ly i n  (1) denying P l a i n t i f f  an  
a l l o c a t i o n  of power because of i ts geographic l oca t i on ,  (2) s e l l i n g  power t o  non- 
prefe rence  customers wh i l e  denying power t o  Greenwood, a p re fe rence  customer, (3)  
d i s c r imina t i ng  a g a i n s t  Greenwood, wh i l e  provid ing  s e r v i c e  t o  o t h e r  p r e f e r ence  customers, 
(4) f a i l i n g  t o  prepare  EIS a s  r equ i r ed  by Sec t i on  102 of NEPA, 42 U.S.C. 4332, (5)  
fol lowing u n j u s t  and unreasonable a l l o c a t i o n  procedures, (6)  f a i l i n g  t o  ho ld  a hea r ing  
and develop an adequate  record upon which v a l i d  a l l o c a t i o n s  could be  made, (7)  f a i l i n g  
t o  develop and promulgate, w i th  i n t e r e s t e d  pa r ty  i npu t ,  r egu l a t i ons  o r  procedures  
governing a v a i l a b i l i t y ,  a p p l i c a t i o n  f o r ,  and a l l o c a t i o n  of power. 

Following ex t ens ive  discovery,  P l a i n t i f f  f i l e d < a  motion -to add a s  p a r t i e s  t h e  Southern 
Company and fou r  of i t s  s u b s i d i a r i e s ,  e n t i t i e s  wi th  whom SEPA has  market ing arrangements,  
and add an  a n t i t r u s t  count t o  t he  complaint.  The motion was denied on November 5, 1979. 
Subsequently, on August 15, 1980, Defendants f i l e d  a motion f o r  p a r t i a l  summary judgment 
seek ing  t o  narrow t h e  i s s u e s  which must b e  t r i e d .  .Following a r u l i n g  on ~ e f e n d a n t s '  
pending motion, the.  p r e t r i a l  b r i e f i n g  and t r i a l  schedule  w i l l  b e  re -es tab l i shed .  

Southeas te rn  Power Adminis t ra t ion  v. Kentucky U t i l i t i e s  Company, b e f o r e  t h e  Federa l  
Energy Regulatory Commission, Docket No. EL80-7 

Because SEPA was unable t o  o b t a i n  a reasonable  c o n t r a c t  w i th  Kentucky U t i l i t i e s  Company 
f o r  wheeling 25 megawatts of Cumberland River  Basin power t o  e i g h t  Kentucky munici- 
p a l i t i e s ,  a f t e r  f i v e  yea r s  of nego t i a t i ons ,  SEPA f i l e d ,  on December 11, 1979, an  
a p p l i c a t i o n  t o  FERC reques t i ng  pursuant  t o  Sec t ions  211 and 212 of t h e  Federa l  Power 
Act t h a t  Kentucky U t i l i t i e s  Company be  ordered  t o  perform t h e  wheeling s e r v i c e  f o r  SEPA 
on f a i r  and reasonable  terms. S i x  of t h e  e i g h t  c i t i e s  p e t i t i o n e d  and were allowed t o  
i n t e rvene .  'Following t h e  d e n i a l  of a motion by KU t o  d i smiss ,  t he  proceeding was 
organized and is proceeding according t o  t h e  fo l lowing  schedule:  d a t a  r eques t s  answered 
J u l y  21, 1980; SEPA d i r e c t  testimony f i l e d  September 15, 1980; municipal  d i r e c t  testimony 
f i l e d  October 6, 1980; KU d i r e c t  testimony f i l e d  December 8 ,  1980; FERC S t a f f  d i r e c t  
testimony by January 12, 1981; a l l  r e b u t t a l  testimony by February 9 ,  1981; prehear ing  
b r i e f s  by March 9 ,  1981; t r i a l  t o  commence March 23, 1981. 



Power Marketing 
Southeastern Power Administ'ration - Continuing Fund 

(Tabular dollars in thousands. Narrative material in whole dollars) 

FY, 1980 FY 1981: FY 1982 FY 19.82 
Appropriation Appro.priation Base Request 

Continuing Fund ... Emergency Expenses ... ... ... ... 
. . 

Total .............. ... . . . .  ... ... '., 

Authorization: 16 U.S .C, 825s 

The Southeasternl~ower Administration Continuing Fund of $50,000, a permanent, 
tndefinite special fund, maintained from receipts for the transmission and 
sale of electric power in the Southea~tern~arca, is available to defray 
emergency expenses necessary to insure continuity of service. 
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Department of ' Energy 

Proposed Appropriation Language 

OPERATION AND MAINTENANCE, SOUTHWESTERN POWER ADMINISTRATION 

For necessary expenses of operation and maintenance of power 
transmission facilities and of marketing electric power and energy, 
and for construction and acquisition of transmission lines, substations 
and appurtenant facilities, and for administrative expenses connected 
therewith, in carrying out the provisions of section 5 of the Flood 
Control Act of 1944 (16 U.S.C. 825s), as applied to the southwestern 
power area, [$28,208,000] including purchase of not to exceed one 
passenger motor vehicle for replacement only, $21,269,000 to remain 
available until expended. 

Note: During FY 1981 Southwestern elected not to replace one of the 
four passenger vehicles because of low mileage. The above 
language will allow a replacement in FY 1982. 



Department of 'Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

AMOUNTS AVAILABLE FOR OBLIGATION 

Southwestern Power Administration 
( i n  thousands of dollars)  

FY. 1982 

Appropriat ion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,208 21,269 

Proposed Supplementals: 

Pay c o s t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  320 --- 
Subtota l . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . .  28,528 '21,269 

Unobligated Balances, Start of Year.,. ....... 32,309 ' 27,605 

Unobligated Balances, End of Year. . . . . . . . . . .  -27.605 --- 
Total Available For Obligation.. ............ 33.232 " 48.788 



~~, OF ENEII(;Y 
FY 1982 COSRSSIONAL BUDC;FT REWEST 

DETAIL OF PEmmmr WGITIONS 

FY 1980 FY 1981 FY 1982 
Actual est. est. 

Executive level  I .  . . . . . . . . . . . . . . . . . .  
Ficecutive leve l  I1 . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  Executive leve l  111. 
Executive level  IV . . . . . . . . . . . . . . . . .  
ExecutivelevelV. . . . . . . . . . . . . . . . . . .  

Subtotal . . . . . . . . . . . . . . . . . . . . . . .  

Subtotal . . . . . . . . . . . . . . . . . . . . . .  2 2 .  2 

Positions authorized by section 621 of 
Public Law 95-91 and positions authorized 
b y 5 U . S . C . 3 1 0 4 . . . .  . . . . . . . . . . . . . .  - - - 

. . . . . . . . . . . . . . . . . . . . .  Subtotal U 2  l l 1  116 --- 
. . . . . . . . . . . . . . . . . . . . . .  Ungraded 56 56 56 - _ -  

.. . . . . . . . . . . .  Tota l  permment pitiom. 

Unfilled p i t i o n s ,  end of year. 13 - - . . . . . . . . . .  
Total pemanenk -employment end..of year ............ 157. 7.. T. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION BY MAJOR CATEGORY 
SOUTHWESTERN POWER ADMINISTRATION - OPERATION AND MAINTENANCE 

(In thousands of dollars) 
F 

' FY 1980 FY 1981 N 1982 
Actual Estimate Resues t 

B A BO B A BO B A BO 

Southwestern Power 
Administration - 
Operation and 
Maintenance......... 32,180 16,223 28,208 37,208 21,269 29,269 

--- Proposed Supplemental8 --- 320 304 --- 16 

Total,, Southwestern 
Power Administra- 
tion - Operation and 
Maintenance.. . .'. . . . . 32.180 16.223 28.528 37.512 21.269 29.285 



Department of Energy .=- 1982 CONGRESSIONAL .BUDGET REQUEST 
PROGRAM OVERVIEW 

southwestern Power Administration - Operation and Maintenance -. 

The Southweste?n Power ~dministration (Southwestern) is the marketing agent for 
the disposal of power and energy generated at U.S. Army Corps of Engineers' 
hydroe1ectric.plants in the six-state area of Kansas, Oklahoma, Texas, Missouri, 
Arkansas, and Louisiana. It is headquartered in Tulsa,'Oklahoma, with an' 
operation control center located in Springfield, Missouri, and maintenance crews 
and support'warehouses -located in Muskogee and Ada, Oklahoma; Jonesboro, Arkansas; 
and Springfield, Missouri. 

southwestern provides transmission lines, substations, switching stations, and 
communication facilities for integration and optimal use of diversity between 
hydroelectric projects and the transmission and sale of power to geographically 
dispersed customers. 

Southwestern schedules and controls the .generation of power from 22 hydroelectric 
projects (+1 in '82) to 76 contracts from 60 system inte,rconnection points with 
publicly and privately-owned utilities. In addition, Southwestern operates and 
maintains 1,680' miles of transmission lines consisting of 161, 138, and 69 kV 
wood pole and steel construction. It performs maintenance on 20 radio and micro- 
wave stations, 12 switching and 20 substations, with a total substation capacity 
of 1,083,434 KVA. 

Estimated gross power sales revenues for FY 1982,are $70,800,000 compared with 
$70,100,000 estimated for FY 1981. 



Department of Energy 

Southwestern Power Administration 
0.per.a.t ion and Ma-i-nt-enanc-e 

(Tabular dollars in thousands) 

' N 1980 FY 1981 FY 1982 N 1982 
Appropriation Appropriation Base Request 

Power marketing: 
Operating expenses............. $ 5,884 $ 7,315 $ 7,315 $ 8,521 
Purchase power & wheeling ...... 19,300 10,300 10,300 9,210 
Construction .................... 6,996 L 10 913 io, 913 3,538 

Total, power marketing ........... $32,180 $28,528 $28,528 $21,269 

Authorization: 94 Stat. 1331 FY 1981 Appropriation Act P.L. 96-367 Oct. 1, 1980. 

Summary of Changes 

FY 1981 Appropriation enacted......................................... $28,208 
Built-in increase: 
Pay Cost supplemental (GS Pay Oct . 80). ............................... 320 

FY 1382 Base $28,528 

Program Increases and Decreases 
Operation and Maintenance: 
Annual wage-board negotiated pay increase............... +I50 
Financial Certified Public Accounting Contract.......... -250 
GSA Standard Level User Charge Space Rental............. +70 
Operating Cost increases - comun., util., sup., matls.. +89 
Five Additional Positions............................... +I00 
Contracting of Transmission Line Maintenance............ +900 ... Pay Cost Supplemental for GS Employees (FY 1981 only) -320 

..................... Pay Cost for GS Employees (FY 1982) +467 
~ur=hase Power & Wheeling: 
Expected Carryover ,Funds FY 1980 & 1981.. ............... -1090 

Construction: ................... Reduction of Harry S Truman Activity -7940 
.............................. Minor Project Additions.. +565 

$21,269 FY 1982 Budget Request.. ......... ; .................................... 



Operating Expense 

SOUTHWESTERN POWER ADMINISTRATION 
Operating Expense Activity 

The Operating Expense activity is made up of the following functions. 

1. System Operation ($874,000) - consists of functions performed in the day-to-day 
operation of the SWPA power system in marketing power and.energy in a six-State area. 
During fiscal year 1982 SWPA will schedule and dispatch power from 22 Federal hydro-. 
electric plants with a total installed capacity of 2,076,700, kilowatts, utilizing 1,680 
miles of high voltage transm.ission system and 32 switching and substations. One addi- 
tional hydroelectric plant will be added to the system in FY 1982. 

The Springfield, Missouri, Control Center, together with the operations office at 
Tulsa, Oklahoma, dispatch power and energy to meet the load requirements of wholesale 
power customers. These centers are responsible for monitoring, controlling and.record- 
ing the delivery of power and energy that flows over 63 interconnections which have been 
established between the SWPA transmission system and other utility systems. 

Power resources and marketing analysis is performed which includes the planning.of an 
interconnection plan for the efficient use of hydroelectric resources and the power system 
facilities under SWPA jurisdiction. Economic analyses are made on the repayment poten- 
tial of proposed hydroelectric sites and market-conditions. Power capability studies 
based on existing and future hydroelectric projects, load studies, feasibility studies 
affecting the transmission system; the evaluation of program alternatives and regional 
power system interconnection studies enter into such planning. 

2. System Maintenance ($5,235,000) - consists of functions performed in the mainte- 
nance of 1,680 miles of high voltage transmission lines, '32 sub and switching stations, 
20 radio and microwave stations, and supervisory control and communication equipment for 
control of the entire SWPA system and integrated projects, including 22 Corps of Engi- 
neers' hydroelectric projects. 

SWPA's maintenance activity is carried out. by personnel stationed in four area 
locations--Jonesboro, Arkansas; Springfield, Missouri; Muskogee and Ada, Oklahoma--with 
each area responsible for the safe and continued operation of approximately 400 miles 
of transmission lines and 8 substations. The maintenance activity is steadily increas- 
ing to accommodate the complexity of the electrical system and the increased maintenance 
requirements associated with an aging system. Each of the four areas average changing 
out 100 transmission line poles, 50 crossarms and related braces, guys, etc., along with 
numerous items of power equipment in sub and switching stations each year, as most of 
the transmission facilities were installed in the early 1950's and 1960's and are now 
reaching their expected Life and must be replaced. 

In addition to the transmission line, substation and.contro1 system maintenance, ,each 
area maintains a brush control program on SWPA's transmission rights-of-way with each 
line being recleared on a three-year cycle due to the extended growing season in the 
Southwest. The maintenance of the transmission line rights-of-way also includes fence 
gates, access roads, and the protection and preservations of the environment in accord- 
ance with the National Environmental Policy Act (P.L. 91-190). 



Program support functions necessary for direct maintenance of the SWPA program are 
included in this amount. 

3. Power management ($687,0001 - consists of functions involving power contracts and 
related activities. The Division of Power Marketing, through the Branch of Rates and 
Repayment, organizes, plans and directs the financial soundness aspect of power sales, 
maintains marketing statistics and prepares rate and repayment studies,-and through the 
Branch of Customer Service is responsible for the. negotiation and &dministration of con- 
tracts for the sale, purchase, and interchange of power and energy with cooperatives, 
municipalities, Government agencies and private utility companies. Contact is maintained 
with SWPA customers to promote coordinated power planning for best utilization of hydro 
peaking power and to enhance reliability of service. Comparisons are made of customer 
load growth to resources available for sale. Revenue estimates are compared with the 
financial repayment requirements of Federal investment in transmission and hydrogenera- 
tion plants. Marketing reports are also maintained on each customer and each classi-' 
fication of electric service for analysis by management. 

During fiscal year 1982 additional capacity is expected to be placed in commercial 
operation from one project nearing completion. Considerable negotiation is required to 
assure that this power is utilized to the best advantage and to assure recovery of the 
Government's costs .and investments. Also this process is complicated by the timetable , 
(1980 - 1985) in which the various generating units are scheduled to come on line due 
to varied interests not within the control of SWPA, all of which will cause contracts 
to be prepared to accommodate maximum flexibility. 

The number of power contracts under negotiation is increasing significantly as firm 
power contracts and high load factor peaking power contracts expire and lower load..fac- 
for peaking power sales arrangements are developed in o,rder to market capa,ci'ty 'in a' 
manner which will optimize net revenue. Moreover, with the advent of public allocation 
hearings and our responsibilities in keeping with the Flood Control Act of 1944 to seek 
the most widespread use of Federally generated power, it is expected the number of power 
contracts for negotiation will increase even more significantly. 

4. General management ($1,725,000) - consists of functions that provide general 
management and direction of SWPA1s,programs. These functions include the Office of the 
Administrator, Equal Employment Opportunity, Personnel recruitment and ~lacehent, Legal 
support and the financial functions of Budgeting and Accounting and general office 
support. 
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SOUTHWESTERN POWER ADMINIST RATION 
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Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

Southwestern Power Administrat ion 
SYSTEMS STATISTICS 

(Dol lars  i n  thousands) 

FY 1980 FY 1981 
Actual  Est imate 

Generating capaci ty:  
I n s t a l l e d  capaci ty  (kW) .................... 1,929,800 1,'929,800 
Peak capaci ty  (kW).. ....................... 1,991,000 1,892,500 

Generat ing s t a t i o n s :  
. Generating p r o j e c t s  (No.) .................. 

Substat ions/switchyards (No.).; ............ 3 2. 3 2 
. Substat ions/switchyards (kva capaci ty)  ..... 1,189,999 1,189,999 

Avai lab le  energy : .......... . Energy generated (megawatt-hours) 3,993,415 ........... Energy purchased (megawat t-hours) 465,284 
Energy a v a i l a b l e  f o r  marketing (megawatt 4,497,534 

hours) 

Transmission l i n e s  ( c i r c u i t  miles)  : ..................................... 161 kv. 1,083 
138 kv..................... .................. 348 

69 kv..................................... 234 
T o t a l  c i r c u i t  m i l e s . . . . . . . . . . . . . . . . . . . . .  1,665 

DOE. revenues : 
Adjusted g ros s  power revenues a/. .......... 61,296 
P r i o r  year  adjustment. ..................... - 

T o t a l  revenues.......................... 61,296 

Federa l  investment a l loca t ed  t o  commercial power: 
Generation equipment. ...................... 618,400 
Transmission fac i l i t ies . . . . . . . . . . . . . . . . . . . .  67,100 

T o t a l  investment........................ 685,500 

a/ Includes power s a l e s ,  wheeling and o the r  revenues. - 

FY 1982 
Estimate 



Pro jec t  

Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

Southwestern Power Administration 
POWER MARKETED, WHEELED, OR EXCHANGED BY PROJECT 

FY FY 
FY 1981 A/ 1982 

'1980 Es t i -  Es t i -  
I n s t a l l e d  Ac tua l .  mated mated 

I No. of '  . Capacity Parer  Parer  Power 
S t a t e  P l an t s  (kw) -- (GWH) (GW-0 (.m) 

Power Marketed 

(Interconnected System) 

21 P r o j e c t s  

30% Tex-La Sys. 

Subto ta ls  

I s o l a t e d  

Narrows P ro jec t  
30% t o  LA; 70% t o  TX 

Sam Rayburn P r o j e c t  
50% t o  EX; 50% t o  LA. 

Sub to ta l s  

Missouri  
Arkansas 
Oklahoma 
Texas 
Louisiana 
Kansas 
WAPA 31 

Arkansas 

Texa,s 
Louisiana 

To ta l ,  power marketed 23 2 ,147,800&/4,498 5,131 5,445 

Power Exchanged 

Tota l ,  pa re r  exchanged 100 111 111 

Power Wheeled (megawatts) 126 238 239 

11 Represented power de l ive red  t o  customer i n  designated state. '-3 

- 
21 1 Unit of 2 Uni ts  Denison P ro jec t  t o  Texas; I Unit of 2 Units  Denision P r o j e c t  - 

t o  Oklahoma. 
31 For d ispo ,s i t ion  t o  t h e  Western Area Power Administrat ion i n  t h e  Missouri River - 

Basin. 
41 Includes 160,000 KW Harry S Truman P ro jec t  and 58,000 KW Clarence Cannon' - 

Project--- to be-completed i n  FY .1982,. both . located i n  Missouri.  



SOUTHWESTERN POWER ADMINISTRATION 
Purchase Power and Wheeling 'Ac t iv i t y  

Purchase of Power and Wheeling - Obl iga t ions  t o  be  incur red  dur ing  FY 1982 
f o r  t h i s  a c t i v i t y  a r e  based upon es t imated  amounts of thermal  energy re-  
qu i r ed  t o  sppplement hydro energy i n  o rde r  t o  meet s p e c i f i c  c o n t r a c t u a l  
commitments and t o  pay t ransmiss ion  wheeling expenses f o r  moving power t o  
Government customers no t  d i r e c t l y  connected t o  t h e  SWPA transmiss.%on system 
( s e e  "A" below). I n  a d d i t i o n ,  q u a n t i t i e s  of thermal  energy must be  pur- 
chased t o  supplement hydro gene ra t i on  dur ing  low water  yea r s  ( s e e  "B" below). 
If In any month t h e  c o s t  of energy purchased by SWPA from a p a r t i c u l a r  

' 

customer, p l u s  any t ransmiss ion  s e r v i c e  changes due t h a t  customer, exceed 
t h e  revenue rece ived  from t h a t  customer, an o b l i g a t i o n  from t h i s  a c t i v i t y  
is incur red .  

The amount of funds reques ted ,  p l u s  an  expected carryover  from FY 1981 of 
$8,000,000, i s  es t imated  t o  meet expected c o n t r a c t u a l  commitments and 
purchase thermal  energy f o r  fou r  months of c r i t i c a l  yea r  water  condi t ions .  
Should c r i t i c a l  inf low condi t ions  cont inue  f o r  a f u l l  12 month pe r iod ,  
t o t a l  funding i n  t h e  amount of $45,700,000 may be needed t o  meet con t r ac tua l  
commitments. 

A. Cont rac t  Comm.itments Budget Au tho r i t y  

Oklahoma Companies Wheeling $ 2,622,500 
! 

Energy 4,896,100 
P 

westkrn Atea Power Adminis t ra t ion  106,000 

B. Thermal Support f o r  Hydro System 

Western Area Power Adminis t ra t ion  

Other U t i l i t y  Systems 

Sub to t a l  9,585,400 

T o t a l  - Purchase of Power and Wheeling $17,210,000 

FY 1981 Carryover 

FY 1982 Budget Author i ty  $' 9,210,000 



SOUTHWEST-ERN POWER ~M-INIS.T-RATION 

FEDERAL PEAK GENERATION CAPACITY COMPLETED OR 
UNDER CONSTRUCTION I N  FISCAL YEAR 1982 

(Thousands of Kilowatts)  

T o t a l  i n  
Se rv i ce  

~ e d e r a l  P r o j e c t s  . 10/1 /80 .  . ' 1981 - 1982 - 1983 T o t a l  

Completed 1,930 - - - 1,930 

Under Cons t ruc t ion  
Harry S Truman - - - 160 - 160 

Clarence  Cannon - - 58 - - - 5 8 

T o t a l  1,930 0 218 0 2,148 

Cumulative T o t a l  1,930 1,930 2 , 1 4 8 .  2,148 2,148 

11 The a v a i l a b i l i t y  of dependable capac i t y  of more than  53 MW (two u n i t s )  - 
be fo re  1983 is  ques t ionable  a t  t h i s  time. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

southwestern Power Administration 
P.ENDING -L-ITIGATION- 

Arkansas Power & Light Company and Reynolds Metals Company v. 
James R. Schlesinger, Secretary of Enerpy, et al., No. 79-1263 
(D.D .C. ; filed May 8, 1979) seek dec1a.rraattQr.y .and injunctiae. 
relie£ from a rate increase, Rate Order No. SWA-1 claiming that 
this increase is in violation of their contract with Southwest- 
ern Power Administrati,on. Plaintiff's First Request for Produc- 
tion of Documents was filed on July 2, 1979. Plaintiff's First 
Set of Interrogatories was filed on July 31, 1979. ~efendant's 
Answer was filed on July 9, 1979. A Motion for Summary 
Judgment was filed by the United States on May 21, 1980. A 
hearing on said Motion was held on August 26, 1980. As of 
September 30, 1980, no ruling has .been issued. 

Associated Electric Cooperative, Inc. v. Cecil Andrus, et al., 
No. 2410-70 (D.D.C.; filed August 12, 1970) seeks declaratory 
and injunctive relief from the application of an annual $2.6 
million rate schedule transmission charge for service furnished 
plaintiff under contract. At present, negotiations are being 
conducted by the parties in an effort to reach a.mutually 
acceptable settlement of this lawsuit as mandated by Public Law 
95-456 approved October 13, 1978. Status Reports of these 
negotiations are being furnished to the court. 

City of Fulton, City of Lamar, City of Thayer, City of Piggott v. 
United States of America, No. 509-80 C. A Complaint was filed in 
the United States Court of Claims on September 18, 1980, by four 
municipalities who are preference customers of Southwestern Power 
Administration. In this litigation the plaintiffs challenge the 
interim rate authority as well as the quantities of power delivered 
under their contracts. 

United States v. Tex-La Electric Cooperative, Inc., No. 80-2813, 
Section K 4 (3), (E.D.LA.; filed on July 29, 1980). This lawsuit 
was filed to collect money due and owing from the defendant. The 
defendant maintains there is no legal foundation for the estab- 
lishment of rates on an interim basis. A preliminary pre-trial 
hearing was held on October 21, 1980. A Motion for Summary 
Judgment is to be filed the middle of December. 

Onited States v. Sam Rayburn Dam Electric Cooperative, Inc., 
No. H-80-1781 (S.D.TX.; filed on August 7. 1980). This is a corn- - 
panion case to the ,Tex-La case discussed above. The issues are 
the same in both cases.. 
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SOUTHWESTERN POWER ADMINISTRATION . . 

CONSTRUCTION ACTIVITY 

Construction Projects & Capital Acquisition . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . $ 3,538,000 

FY 1981 FY 1982 Cumulative 
Cumulative Prior Estimate Estimate Future Year 

TEC Year Obligations B A - - B A - B A - 

1. Harry S Truman Inter- 
connection Project , 
Western Missouri $17,223 

These funds are the estimated amounts required in FY 1982 to continue construction of approximately 112 miles of 
161 kV transmission line and provide terminal facilities at Carthage Substation, The Harry S Truman to Carthage 
Line Section will be connected to the Stockton Dam, if required to integrate this project with Southwestern Power 
Administration (Southwestern) transmission grid. The agreement with Empire District Electric Company whereby the 
Stockton project is interconnected with the Southwestern system thrwdgh transmission lines of Empire and Associated 
Electric Cooperative terminates in 1983. If a satisfactory agreement with these parties to continue the present 
arrangement is not made, it will be necessary to interconnect Stockton to the Southwestern grid by constructing 
Federal transmission lines. 

The Harry S Truman project is expected to provide 160,000 KW of hydro peaking capacity using a pumpback type 
operation requiring off-peak pumping energy. The funds requested herein are required to complete construction of 
the interconnection facilities. 

TEC - 

fi 1981 FY 1982 Cumulative 
Cumulative Prior Estimate Estimate Future Year 
Year Obligations B A B A B A 

2. System metering, relay-, 
ing, and communications 
and engineering Continuing 



SOUTHWESTERN POWER ADMINISTRATION 

Upgrade Communication System ($100,000) - The Southwestern communications system is composed of many separate links of 
different modes. Many of these are old and becoming obsolete. A study has'been initiated to establish a long-range 
communication plan for the entire Southwestern system. These funhs will provide for the study costs and initial 
implementation of the approved plan. 

Load Control Changes in Oklahoma ($50,000) - To- bette: allocate the line losses between participating companies in 
Oklahoma, the load control areas are being modified.. Southwestern is to pay its proportionate share as reached in 
an agreement with ~klahoma Gas and Electric Company and the Western Farmers Cooperative. 

Generation and Transmission in Southeast Missouri and Northeast Arkansas ($160,000) - The funds will also provide' 
for the purchase and installation of Southwestern-owned telecommunicafion channels between the Springfield, Missouri, I 
Power Dispatching and Operation Center, and the Federal generation and transmission system on southeast Missouri and 
northeast Arkansas. This area is now senied by an unreliable and obsolete telecommunication system. A reliable 
system is necessary since several customers rely on the system for their total power supply. 

FY 1981 FY 1982 Cumulative 1 
TEC - 

CumulativePrior Estimate ' Estimate Future Year 
Year Obligations B A BA. . BA 

3. Minor Modifications- 
Various Locations Continuing $818 Continuing 

Replace Undersized Busses at substations ($300,000) - The busses at Southwestern's Springfield, Carthage, and New 
Madrid Substations were installed a number of years.ago. Continued load growth plus additional interconnections 
have resulted in these busses reaching their maximum ampacity. Serious damage to equipment presently in the stations 
could result if adequate size busses are not installed. 

Install Sectionalizing in the Ft. Gibson to Gore 161 kV Line ($75,000) - This line has a tap from it to OGdE generat- 
ing plant at Muskogee. Installing sectionalizing switches will eliminate de-energizing the entire line when emergency 
conditions or periodic maintenance is required. 

Minor Modifications-Various Locations ($433,000) - Minor equipment and structure additions or modifications are 
periodically required to correct a deficient or changed condition. New facilities by others, such as highways and 
etc. often require minor changes in Southwestern's facilities, sometimes on a reimbursable basis, but requiring 
initial expenditure of appropriate funds. The amount herein will allow Southwestern to respond in a timely manner 
to these developments. 



FY 1981 FY 1982 ' Cumulative 

TEC - 

4. Regional Interconnection 
Studies System Wide $1,000 

Cumulative Prior Estimate Estiamte Future Year 
Year Obligations B A B A B A 

This' project will fund Southwestern's participat$on' in regional interconnection studies to determine the costs' and 
potential benefits of EHV transmission intercomie=tions between Federal power marketing systems, including initial 
surveying and right-of-way. acquisition. 



Capital Acquisition.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Capitaleequipment not related'to construction .$ 880 

The funds requested will be used to replace automotive vehicles, other than passenger carrying, and heavy equipment, 
which are utilized in the maintenance and operation of transmission 'lines, microwave stations, and substations. 
Funds are included for the.purcliase of construction materials and equipment used in maintaining the transmission 
system. Minor modifications not: covered elsewhere and necessary replacements are to be provided from these funds. 

Allocation of Funds: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (1) LineMater%als $ 258 
SWPA's transmission lines w;ill average over twenty-three years of age in FY 1982 and will be requiring 
incr'eased maintenance arid replacements in comparison to previous years. In addition, the long-range trend 
indfcates additional increases in the cost of wood products which account for a major portion of materials 
purchased for .line maintenance. The $258,000 requested herein is necessary to purchase the material 
required to maintain the SWPA transmission lines in accordance with accepted industry standards and practice. 

&4 
(2) Substation Materials . . .  ; . .& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$ 159 

$95,000 of the above is requested to purchase a replacement 161 kV OCB. The present OCB is insufficient in 
size to interrupt the fault current. 

$39,000 of the above is requested to purchase miscellaneous parts and materials which reflect high costs and 
the increasing maintenance needed due to normal aging of SWPA equipment. 

$25,000 of the above'is requested to purchase three potential transformers. 

(3) Test Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 
This $35,000 is necessary to replace and upgrade a part of SWPA's test equipment. This is.necessitated by 
the fact that the new type equipment now in operation cannot be adequately maintained with the present test 
equipment. 

(4) Electronics Equipment Replacement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 173 
$100,000 of 'the above is to:replace the tube type ARKANSAS UHF Telecommunication System which is noise prone, 
expensive to repair, and inadequate in size to carry necessary data and voice systems. 

$18,000 of the above is 'to install a VHF radio station at Clinton, Missouri, Substation to aid in the 
maineenance of the Clinton-Truman Dam Transmission line. 

$20,000 of the above is to install automatic carrier relay testing to insure proper relaying on our isolated 
substations. This will be interfaced with our SCADA system for monitoring. 



$30,000 of the above is to installla tower and a building at Magazine Mountain Radio Station to replace 
60' pole and galvanized building. 

$5,000 is to increase the wattage of SWPA 172.775 MHz radio transmitter at Chimney Hill and Magazine 
Mountain to give,better coverage. 

(5) Vehicles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' .  . . . . . . . . . . . . . . . $ 255 
This $255,000 is necessary to replace vehicles, ,tractors, trailers, and modification of same. 

! 

Vehicles are scheduled for replacement as follows: 

Sedan Delivery $20 
Light Trucks 81 

45 Heavy Trucks 
Trailers and Off- 
Highway Equipment , 5 

qTractors, Light 28 
Tractors, Heavy 2 6 
Modifications 17 
Other 3 3 



Power Marketing 
Southwestern Power Administration - Continuing Fund 

(Tabular dollars in thousands. Narrative material in whole dollars) 

FY 1980 FY 1981 FY 1982 FY 1982 
Appropriation Appropriation Base Keques t 

I 
Continuing Fund 

........... Emergency Expenses . . .  ... ... ... 
. . 

Total ...................... ... ... ... ... 

Authorization: 16 U.S.C. 825s 

The southwestern Power Administration Continuing fund of $300,000, a permanent, 
indefinite special fund, maintained from receipts for the. transmission and sale of 
electric power in the Southwestern area, is available to defray emergency expenses 
necessary to insure continuity of service. 
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Department of Energy 
Proposed Appropriation Language 

Construction, ~eh&bilitati&, operat ion and Maintenance, 
Western Area Power Administration 

For carrying out the functions authorized by ti'tle 111, section 302(a)(l)(E) 
of the Act of August 4, 1977 (Public Law 95-91), [other than the Upper 
Colorado River Storage Project, and for operation and maintenance of electric 
power transmission facilities, and power marketing including purchase power 
and wheeling, as authorized by law,] and'other related activities including 
conservation and renewable resources programs as authorized,' including 
the purchase of passenger motor vehicles (not to exceed [17 of which 161 10 
of which 5 'are for replacement only)l/; [$138,502,000] ,$2_10,774,000 to remain --- 
available until expended, of which [$124,200,000] 195 2' 0 000 shali be derived 
from the Department of the ~nterior Reclamation Fund + and. 00,000] $680,000 
shall be.derived from the Colorado River Dam Fund for power marketing and 
transmission expenses of the Boulder Canyon [Project : ] Project: Provided, That 
the amount appropriated, $39,510,000 shall be available for Upper Colorado 
Eiiver storage  construction.^ (~nergy and Water Development 'Appropriation Act, 
1981 ; additional authorizins legislation'to be' proposed .) . . 

Explanafian of Change 

1! Language is added. to recognize Western's participation in conservation 
and renewable resources programs in accordance with National policy. 

21 This language is required by 31 U.S.C. 638c in order to use appropriated 
funds for the purchase of passenger motor vehicles. Vehicles that are to be 
replaced will meet mileage or age standards set forth in FPMR' 101-38-902. 

21 Language added to consolidate the construction activity for the Upper 
Colorado River Storage Project with other.Western construction activities, 
thereby bringing together all construction activities under a single account 
in order to simplify the financial management and accounting process. The 
expenses were previously shown under the Colorado River Basins Power Marketing 
Fund. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST. 

AMOUNTS AVAILABLE FOR OBLIGATION 
Construction, Rehabilitation, Operation and Maintenance - 

Western-Area-Power-Admi-ni-stration 
(In thousands of dollars) 

.................................. Appropriation $138,502 $210,774 

Proposed Supplementals.......................... 2,900 

Subtotal, Budget Authority.................... 141,402 210,774 

Receipts and Reimbursements 
Unobligated Balances, Start of Year .......... 15,235 ... - ............ Unobligated Balances, End of Year ... ... ...... Credits (net billings) from Power Users .15,297 11,235 

Total, Obligatio'ns ............................. $171,938 $222,009 



WESTERN AREA ADMINISTRATION 

FY 1980 FY 1981 FY 1982 
Actual est. ' est. 

Executive leve l  I. . . . . . . . . . . . . . . . . . . .  
Executive leve l  I1 . . . . . . . . . . . . . . . . .  
Executive l eve l  111. . . . . . . . . . . . . . . . .  

' . Executive leve l  IV . . . . . . . . . . . . . . . . . .  
'Executive leve l  V. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  Subtotal 

ES-6 . . . . . . . . . . . . . . . . . . . . . . . . .  
E S - 5 . . . . . . . . . . .  . . . . . . . . . . . . . .  
s 4 . . . . . . . . . . . . . . . . . - . . . . . . .  
B 3 . . . . . . . . . . . . . . . . . . . . . . . .  
E s - 2 . . . . . . . . . . . . . . . . . . . . . . . . .  
Es-l........................ 

Subtotal . . . . . . . . . . . . . . . . . . . . .  
Posi t iom authorized by section 621 of 
Public Law 95-91 and positions authorized 
by 5 U.S.C. 3'104 . . . . . . . . . . . . . . . . . .  

Subtotal . . . . . . . . . . . . . . . . . . . . .  717 816 886 - 
. . . . . . . . . . . . . . . . . . . . .  1 Ungraded. 

404 444 454 --- 
I . .  . . . . . . . . . .  . Total permanent positions. : 

Unfilled positions, end of year. -1 - - . . . . . . . . . .  
Total permanent employment end of year . . . . . .  1,128 1,266 1,346 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY .APPROPRIATION BY MAJOR CATEGORY 
WESTERN AREA POWER ADMINISTRATION - OPERATION AND MAINTENANCE 

(In .thousands of dollars) 

FY 1980 FY 1981 FY 1982 
Actual Estimate Reauest 

- B A BO B A BO B A BO 

Western Area Power 
Administration.. . . . . 122,800' 105,627 138,502 138,502 210,774 210,774 

Proposed Supplemental. -- - 2.900 2-755 ' -- '145 ' 

Total, western Area 
Power Administration 122,800 105.627 141.402 141.251 210.774 210.919. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PROGRAM OVERVIEW 
Western Area Power Administration 

- Western Area Power Administration (Western) is responsible for the 

Federal electric power marketing and transmission functions in 15 
central and Western states encompassing a 1.3 million-square-mile 
geographical area. Western is responsible for the sale and distri- 
bution of power to 464 wholesale customers consisting of coopera- 
tives, municipalities, public utility districts, private utilities, 
Federal and State agencies, and irrigation districts, which provide 
service to millions of retail power customers in all or part of the 
states of Arizona, California, Colorado, Iowa, Kansas, Minnesota, 
Montana, Nebraska, New Mexico, Nevada, North Dakota, South Dakota, 
Texas, Utah and Wyoming. Western is responsible for the operation 
and maintenance of about 16,000 miles,of transmission lines, over 200 
substations, and various appurtenant power facilities in the above 
geographic area, and also for construction and operation and mainte- 
nance of additional Federal transmission facilities that may be 
authorized in the future. Electric power marketed by Western is 
generated by the Water and Power Resources Service, the Corps of 
Engineers, and the International Boundary and Water Commission in 
Texas, all of which operate some 48 hydropower generating plants in 
Western's service area with a current installed generating capacity of 
8,065,144 kilowatts. Additionally, Western markets the United States' 
entitlement from the large Navajo coal-fired plant near Page, Arizona. 

.Major goals of Western are to market power at rates consistent with 
sound principles of economy and efficiency which will enable timely 
repayment of capital investment, operating costs and other obliga- 
tions; to operate and maintain the transmission system in order to 
minimize interruptions of customer service due to equipment failures 
or other malfunctions; to manage the marketing program wtth emphasis 
on conservation and renewable resources programs; and full implementa- 
tion of environmental concerns in management of Western's resources. 
Additionally, an active fuel displacement program will continue by 
supplying hydropower during peak load periods replacing combustion 
generation. This could result in an. estimated equivalent savings of 
four to seven million barrels of oil annually for FY 1981 and M 
1982. Revenues realized will appreciably exceed the costs of energy 
purchased for fuel displacements., 

During N 1980, Western marketed an estimated 37.3 million megawatt 
hours of hydroelectric energy resulting in power sales revenues 
estimated at $365,121,000. Estimated energy sales in FY 1981 is 38.5 
million megawatt hours and 38.8 million megawatt hours in FY 1982. 
Western estimates that revenues from the water and Power Resources 
Service and Corps of Engineers hydroelctric and thermal projects 
located in its service area will amount to $377,686,000 in M 1981 



and $388,022,000 in FY 1982. These power revenues will be utilized 
to defray annual operation and maintenance expenses on projects which 
operate on a self-financing basis. In addition, revenues above 
operating requirements are applied to interest and to repayment of 
the Federal investments allocated to the power function. 

The 1982 budget request for the Western Area Power Administration is 
predicated upon Western's goal to implement national energy policy 
including conserving energy and reducing dependence on foreign oil. 
Westem's strategy to attain this goal is to provide.reliable elec- 
tric service to its customers while optimizing the use and development 
of renewable resources and conservation. To carry out program 
plans and objectives associated with system operation and maintenance, 
planning and management of energy supplies, construction of facilities 
and conservation and'development of renewable resources, Western 
requests appropriations totaling $211,274,000 for fiscal year ,1982. 
The increase in the 1982 budget request from the 1981 request of 
$142,250,000 is primarily due to costs associated with the program 
to upgrade the reliability of the Federal power system including the 
construction of a joint Federallnon-Federal 345-kV transmission 
system through western Colorado; .participation in the Energy Conserva- 
tion and Renewable Resources Program to achieve program objectives in 
compliance with the President's June 1979 energy conservation directive; 
increased costs,due to the recent transfer of functions, facilities 
and,property from the Water and Power Resources Service to Western; 
costs associated with providing power system security, reliability, and. 
energy transfer capability through the system; installation of 
asynchronous ties, and the construction of regional interties. 



Department of ~ n e r ~ ~  
' 

FY 1982 CONGRESSIONAL BUDGET REQUEST 

PROGRAM OVERVIEW 
Construct ion,  Rehab i l i t a t i on ,  Operation and Maintenance 

Western Area Power Administrat ion 

The Western Area Power Administrat ion (Western) is t h e  Federal  
e l e c t r i c  power marketing agency f o r  t h e  genera t ing  p r o j e c t s  of t h e  
Water and Power Resources Serv ice  (Serv ice) ,  t h e  Corps of Engineers, 
and t h e  I n t e r n a t i o n a l  Boundary and Water Commission's power p lan t  i n  
Texas. . These p r o j e c t s  encompass some 15 c e n t r a l  and western S t a t e s  
(po r t i ons  of which a r e  under Colorado River Basins Power Marketing 
Fund). Western s , e l l s . t h e  Federally-generated hydroe l ec t r i c  power a t  
wholesale r a t e s  t o  pub l i c ly  and coopera t ive ly-  owned e l e c t r i c  d i s t r i -  
bu t ion  u t i l i t i e s .  Long-term c o n t r a c t s  a l low f o r  r a t e  adjustments  t o  
i n su re  t h a t  revenues meet annual c o s t s  of ope ra t ion  and k i n t e n a n c e  ' 

of genera t ing  and t ransmiss ion  f a c i l i t i e s  and repay a l l  t h e  power 
investment with i n t e r e s t  and t h e  Government's i r r i g a t i o n  investment 
which is beyond t h e  water  users '  repayment c a p a b i l i t y  i n  keeping wi th  
S t a t u t o r y  requirements. 

Under t h e  Construct ion,  Rehab i l i t a t i on ,  Operation and Maintenance 
account,  Western w i l l  ope ra t e  and maintain approximately 13,000 mi les  
of high vo l t age  t ransmiss ion  l i n e s  and a s soc i a t ed  subs t a t i ons  and 
switchyards. Western is  a l s o  resp.onsible f o r  cons t ruc t ion  a n d . t h e  
r e h a b i l i t a t i o n  of t r a n s m i s s i o n . f a c i l i t i e s  inc luding  new t ransmiss ion  
l i n e s ,  subs t a t i ons ,  maintenance and s to rage  a r eas ,  and o t h e r  e s s e n t i a l  
system a d d i t i o n s  and modi f ica t ions  to. e x i s t i n g  f a c i l i t e s  under. t h i s  
program. 

During FY 1980, Western, under t h i s  fund, marketed an  est imated : 
26.3 mil l ion.megawatt  hours .of  hyd roe l ec t r t c  energy t o  over  400 
wholesale power customers r e s u l t i n g  i n  power s a l e s  revenues est imated 
a t  $219,889,000. Energy s a l e s ,  under t h i s  f.und;are est imated a t  27.8 
m i l l i o n  megawatt hours i n  FY 1981 and 27.8 m i l l i o n  megawatt h0ur.s i n - .  
FY 1982. This w i l l  r e s u l t  i n  es t imated  power s a l e s  revenues t o t a l i n g  
$221,410,000 and $216,627,000, respect ively. '  Addi t iona l ly ,  an  a c t i v e  
f u e l  conserva t ion  program w i l l  cont inue  by supplying hydropower during 
peak load  perfods rep lac ing  combustion tu rb ine  generat ion.  Revenues 
r e a l i z e d  w i l l  apprec iab ly  exceed t h e  c o s t s  of energy purchased. 

In  FY 1981 and FY 1982, Western a c t i v i t i e s  inc lude  continued work on 
system maintenance, replacements, cons t ruc t ion  of t ransmiss ion  l i n e s ,  
subs t a t i ons ,  switchyard add i t i ons  and t ransmiss ion  in te rconnect ing  
f a c i l i t i e s  inc luding  continufng coopera t ive  work e f f o r t s  ,with non- 
Federal  e n t i t i e s .  Addi t iona l ly ,  Western is implementing a  Conserva- 
t i o n  and Renewable Resources Progr_am:..in FY. 1982 i n  accordance with 
.Nationa.l- poll-cc)i;' westeern"s o v e r a l l  program ob jec t ive  is  d i r e c t l y  . 

based on the 'Na t iona1  goa l  of meeting a t  l e a s t  20 percent  of t h e  
count ry ' s  energy needs .wi th  s o l a r  and renewable resources  by t h e  year 
2000. 



Western intends t o  meet or exceed the  goal  by sa t i s fy ing  the  equiva- 
l e n t  of 20 percent o r  more of its projected energy s a l e s  v i a  conser- 
vat ion and new renewable resource a c t i v i t i e s .  This object ive  is  
roughly the  same a s  displacing the need f o r  severa l  baseload f o s s i l  
fuel lnuclear  generating units .  . Ful l  implementation of Western's t o t a l  
po ten t i a l  a c t i v i t i e s  has the co l l ec t ive  impact of saving the  equiva- 
l e n t  of over 100,000 ba r re l s  of o i l  per day. 

The increase i n  budget author i ty  from FY 1981 t o  FY 1982 is  primarily 
due to  increased operation and maintenance workload and equipment 
requirements brought about by the recent t r ans fe r  of f a c i l i t i e s ,  pro- 
per ty  and functions from the  Service t o  Western, increased resources 
t o  perform add i t iona l  power marketing, engineering, and preventive 
maintenance on Western's aging and expanding power systems, and 
increased const ruct ive  a c t i v i t y  associated with jo in t  Federal and 
non-Federal construction of 345-kV transmission addit ions i n  western 
Colorado and construction of east lwest  t i e s  i n  eas te rn  Montana and 
the  Colorado/Wyoming area.  

In  fu ture  years, Western w i l l  continue t o  pursue the goal t o  imple- 
.merit na t ional  energy policy by providing r e l i a b l e  e l e c t r i c a l  service  
while optimizing the use and development of renewable resources and 
by the conservation of energy. By maximizing the  use of the  Federal 
transmission system and hydro resources, Western can a t t a i n  the  
highest l eve l s  of ef f ic iency with respect t o  resources and c a p i t a l  
f o r  the Government a s  well  a s  f o r  i t s  customers. Western, through 
i t s  power marketing program, i s  committed t o  producing the  g rea tes t  
value and benef i t  t o  i t s  customers by reducing o r ,  i n  some cases,  
el iminating the  use of nonrenewable re-sources. 

Imperative t o  Western's mission object ives  i s  the  maintenance of a 
transmission system t h a t  can continue t o  del iver  r e l i a b l e  and adequate 
Federal power. The del ivery  system w i l l  allow f o r  the  t r ans fe r  of 
energy from renewable resources and displacement of o i l - f i red  genera- 
t ion.  The transmission system w i l l  a l s o  be the key t o  Western's 
conservation e f fo r t s .  The e f f o r t s  w i l l  focus on ac t ive ly  promoting 
the  development and implementation of conservation programs and 
projects ,  by Western and i t s  customers, t o  demonstrate the efffec- 
t iveness  of such measures. Such promotion w i l l  be c l~aracter ized by 
d i r e c t  Western ass i s t ance  t o  customers i n  order t o  help them es tab l i sh  
and implement t h e i r  programs. Implementation of renewable energy 
i n i t i a t i v e s  within the  Western power marketing. and transmission system 
w i l l  focus on maximizing oppor tuni t ies  t o  demonstrate and commmer- 
c i a l i z e  renewable resource technologies (wind f a,ms , s o l a r  ins ta l l a - '  
t ions ,  e tc . )  i n  concert with other DOE organizations. 



Construct ion,  Rehab i l i t a t i on ,  Operation and Maintenance - 
Westezn Area Power Adrnfnistration 

(Tabular  d o l l a r s  i n  thousands. Narra t ive  m a t e r i a l  i n  whole d o l l a r s )  

f l  1980 N 1-981 N 1982 FY 1982 
Appropriat ion Appropriation Base Request 

Power marketing - Western Area 
Power Administrat ion (Western) 

Construct ion:  
Operating expenses ........ $ 27,179 $ 36,275 $ 36,912 $101,400 

System ope ra t ion  and 
maintenance: 
Operating expenses ........ 37,011 41,227 45,452. 56,174 

Purchase power and' wheeling : 
Operating expenses ....... 58,610 61,000 61,000 53,200 

...... Tota l ,  Operating expenses $122,800 $138,5D2* $143,364 $210,774 

Authorizat ion:  Sec. 302(a) ( l ) (E) ,  P.L. 95-91 and var ious  p ro j ec t  au thor iza t ions .  

Summary of Changes 

...................................... FY 1981 Appropriat ion enacted .$138,502 

Bui l t - in  i nc reases  and decreases:  
Annualizat ion of 90 FTP pos i t i ons  f o r  9 months ................... + 1,688 
Pay c o s t  i nc reases  ............................................ + 3,174 

FY 1982 Base ........................................ $143,364 

Program Increases  and decreases  

Net i nc rease  f o r  Upper Colqrado River Storage Pro jec t  inc luding  .......................... 345-kV add i t i ons  i n  western Colorado ........................... Contract  award f o r  EastIWest I n t e r t i e  
Contract awards f o r  var ious  t ransmiss ion  l i n e  and s u b s t a t i o n  ...... add i t i ons  and system communication and c o n t r o l  add i t i ons  
Net i nc rease  f o r  on-going t ransmiss ion  l i n e  ......................................... improvement c o n t r a c t s  
Net i nc rease  f o r  replacements and add i t i ons ,  ma te r i a l s ,  ......................... supp l i e s  and o t h e r  opera t ing  expenses 
Purchase power and wheeling program decreased c o s t  .......................................... f o r  energy purchases 

FY 1982 Budget Request .............................................. 
* Excludes a pending supplemental r e q u e s t  of $2,900,000. 



N 1981 FY 1982 
Appropriation Request ........ Construction ._. ...................... .:. $-.36,.275,000 $101;.400 ,000 

The FY 1982 request f o r  construction i s  $101,400,000, a $65,125,000 
increase  over the  amount appropriated i n  FY 1981. The following 
tabula t ion shows a comparison of the  FY 1981 appropriat ion t o  the  FY 
1-982 re-quest. .This Cable Ss foIPowed by statements f o r  conscrucrion- 
type projects  funded from operating expenses. 

Operating Expenses N 1981 N 1982 
Construction Appropriation .Change Request 

($ i n  thousands) 

Central  Valley .................... $ 2,865 $+ 2,505 $ 5,370 
Washoe ............................ 7 3 + 227 300 
Parker-Davis ...................... 58 5 - 45 540 
Pac i f i c  Northwest-Pacific 

Southwest I n t e r t i e  ............... .. .- I /  + 775 775 
Pick-Sloan Missouri Bgsin 
~ ransmiss ion  Division ............ 17,315 16,293 33,608 

Transmission Line. Improvement 
Program .......................... .15,437 + 5,860 21,297 

Upper Colorado River Storage 
Project  ......................... .. .- 2/ +39,510 39,510 

. .............. Total ,  const ruct ion. .  $ 36,275 $+65,.125 $101,400 

~ / F Y  1980 carryover funds avai lable  t o  cover expenses. - 
2/ FY 1981 appropriat ion included i n  Colorado River Basins Power - 
Marketing Fund. For FY 1982, the construction a c t i v i t y  f o r  the  Uppe'r 

- Colorado River Storage Project  has been combined with o ther  Western 
construction a c t i v i t i e s  i n t o  a s ing le  construction a c t i v i t y  under t h i s  
appropriat ion account t o  simplify the f inanc ia l  management and account- 
ing process. 

Project  t i t l e :  Central Valley 
Location: California 

Description and j u s t i f i c a t i o n :  The Central Valley transmission 
system cons i s t s  of 1,322 c i r c u i t  miles of 69- t o  500-kV.transmission 
l i n e s  which interconnect  seven powerplants, one pumping plant', and 
nine major substat ions.  Western markets e l e c t r i c  power t o  preference 
wholesale customers located i n  California and administers 'a sa les ,  ' 

transmission, and interchange contract  with the  Paci f ic  Gas and 
E lec t r i c  Company, the  major pr ivate  power u t i l i t y  i n  the  area. 

FY 1982 budget request . . . . . . . . . . . . . . . . .  $ 5,370,000 



Work proposed: Request provides f o r  power f a c t o r  correct ion work, 
award of contracts  f o r  construction of transmission service  t o  . . 

Pacheco Pumping Plant ,  a f ea tu re  of the San Felipe Division of the  
Central  Valley Project  presently under construction by the  Water and 
Power Resources Service, and f o r  Keswick Switchard, Stage 02, minor 
modifications t o  subs tan i t a l ly  completed f a c i l i t i e s  and replacement 
and/or i n s t a l l a t i o n  of equipment such a s  c i r c u i t  breakers a t  the  
Folsom switchyard, i n t e r r u p t e r s  a t  the  Shasta switchyard, and remote 
automatic telemetering equipment a t  various metering points. Funds 
have a l s o  been included f o r  planning s tudies ,  environmental ac t iv-  
i t i e s ,  co l l ec t ion  of f i e l d  data  and other  preconstruction engineering 
a c t i v i t i e s .  

Project  t i t l e :  Washoe 
Location: California-Nevada 

Description and ' j u s t i f i c a t i o n :  The Washoe Project is  located i n  the 
Carson and Truckee River Basins of Nevada and California.  The main 
fea tu res  of the project  a r e  the Stampede .and Watasheamu Dams. A 
powerplant f a c i l i t y  i s  being constructed by the  Service a t  Stampede 
Reservoir. Western proposes construction of a 12-mile, 115-kV 
transmission l i n e  which w i l l  provide transmission service  f o r  energy 
produced from the  powerplant. 

FY 1982 budget request. . . . . . . . . . . . . . . . . .  $ 300,000 

I Work proposed: TJe request provides funds f o r  completion of cow- 
s t r u c t i o n  of the required f a c i l i t i e s  l a t e  i n  f i s c a l  year 1982. 

Project  t i t l e :  Parker-Davis 
Location: Arizona - Cal i fornia  - Nevada 

Description and j u s t i f i c a t i o n :  The Parker-Davis Project  contains 
over 1,600 miles of transmission l i n e s  and over 2,000,000 kVA of 
i n s t a l l e d  capacity a t  substa t ions  i n  Arizona, California,  and Nevada. 
The f a c i l i t i e s  a r e  constructed t o  carry  power generated a t  Service 
hydroelect r ic  p lan t s  a t  Davis Dam and Parker Dam t o  various load 
cen te r s  of preference customers. 

FY 1982 budget request . . . . . . . . . . . . . . . . .  $ 540,000 

Work proposed: For completion of contract  payments f o r  purchase of a 
mobile 45 MVAR shunt capaci tor  bank. Also provide f o r  
s tud ies  f o r  po ten t i a l  fu tu re  power system interconnections. 

Project  t i t l e :  Pac i f i c  Northwest - Pacif ic  Southwest . I n t e r t i e  
Location: Arizona '-- Nevada - California 

Description and j u s t i f i c a t i o n :  This project ,  located i n  p a r t s  of 
Arizona, California,  and Nevada, cons i s t s  of the  pa r t  of the ex t ra  
high voltage Paci f ic  Northwest-Pacific Southwest I n t e r t i e  which is  



assigned t o  Western Area Power Administration. In conjunction with the  
Bonneville Power Administration's port ion of the I n t e r t i e ,  these f a c i l i t i e s  
would permit the  s a l e  of power from the  Northwest t o  California,  Arizona, and 
Nevada, together with the  seasonal exchange of capacity between the  Pac i f i c  
Southwest and the  Pac i f i c  Northwest. 

The plan i s  designed t o  in tegra te  the Federal hydroelect r ic  projects  i n  
the  Northwest, i n  northern Cal i fornia  and i n  the  Colorado River area. The 
investment i n  construction f a c i l i t i e s  would be repaid with i n t e r e s t  within 
50 years from the  time the  l i n e s  become revenue-producing from revenues 
received through use of the  I n t e r t i e  f a c i l i t i e s .  Funds t o  i n i t i a t e  con- 
s t r u c t i o n  were appropriated i n  FY 1965. Construction of the 500-kV, 345-kV 
transmission l i n e s  authorized a s  par t  of the Pac i f i c  I n t e r t i e  a r e  complete 
and i n  operation. 

Construction of the Oregon Border-Mead, DC transmission l i n e  and terminal 
f a c i l i t i e s  was deferred i n  1969, primarily a s  a r e s u l t  of lack of customer 
i n t e r e s t .  Recent customer i n t e r e s t  has developed t o  support construction of 
a DC terminal i n  the  Phoenix area  and temporary conversion of the Mead- 
Liberty 345-kV AC l i n e  t o  d i r e c t  current  operation t o  be followed by l a t e r  
construction of a Phoenix-Mead 1,000-kV DC l ine.  

FY1982budget r e q u e s t .  . . . . . . . . . . . . . .  $ 775,000 

Work proposed: Provides f o r  preliminary planning s tud ies  and environmental 
analys is .  Construction w i l l  a l s o  be completed on the  Mead O6M complex 
renovation. 

. . 

Project  t i t l e :  Pick-Sloan Missouri Basin Transmission Division 
Location: North Dakota, South Dakota, port ions of Colorado, Iowa, 

Minnesota, Missouri, Montana, .Nebraska, and Wyoming 

Description and j u s t i f i c a t i o n :  The transmission f a c i l ' i t i e s  of the Pick- 
Sloan Missouri Basin Program interconnect Federal hydroelectr ic powerplants 
i n  Western's opera t ional  area and de l ive r  power f o r  i r r i g a t i o n  pumping 
and s a l e s  t o  municipal i t ies ,  cooperatives, pr ivate  u t l i t i e s  and wholesale 
customers of Western.. This major power marketing system i s  operated by 
two Western Area Offices; the Loveland-Fort Coll ins Area f o r  portions of 
t h i s  program i n  Wyoming, Colorado, and Nebraska, and the Bi l l ings  Area 
Office f o r  port ions within North Dakota, South Dakota, Iowa, Minnesota, and 
Missouri. 

FY 1982 budget request . . . . . . . . . . . . . . .  $ 33,608,000 

Work proposed: In t h e  l a t e  1960's and ea r ly  1 9 7 0 ' ~ ~  the  eas tern  and western 
United S ta tes  transmission systems were synchronized and operated in ter -  
connected through c losure  of the east lwest  t i e s  a t  Fort  Peck and Yellowtail 
substa t ions  i n  eas te rn  Montana and S tega l l  substa t ion i n  Western Nebraska. 
These interconnecting transmission l i n e s  did not provide s u f f i c i e n t  trans- 
mission capaci ty  t o  maintain in tegra ted operations due t o  large  unscheduled 
flows.between t h e  two large  generating masses. These unscheduled flows put 



excessive stress on the relatively weak east/west ties, requiring separation. 
In addition, severe voltage excursions on the systems adjacent to the separa- 
tion points became intolerable and eventually resulted in abandonment of the 
interconnected a.c. operations. This operation resulted in Western being the 
only major electrical system in the United States with substantial amounts of 

- transmission capahS.1.it.y I.n both systems. Inctallotion of a 200-400 LUW 
a.c.-d.c.-a.c. tie at Miles City, Montana connected into Western's existing 
transmission system will provide a closed connection between the systems and 
allow power transfers in either direction. Construction of nine Colorado/ 
Wyoming ties and related facilities will also provide an additional closed 
connection between the eastern and western systems. These ties will resolve 
major local operating problems, enhance system reliability and provide 
transfer capability to promote short-term'energy deficiencies, diversity 
exchanges and oil conservation programs. 

The FY 1982 reque'st includes funds in the amount of $7,207,000 for super- 
vision, inspection, contract administration and contract earnings for 
a.c.-d.c.-a.c. ties; $5,830,000 for completion of the 328-1nile long Miles 
City-New Underwood 230-kV transmission line and terminai facilities and 
$4,060,000 for the Loveland-Fort Collins operation and maintenance complex. 

In addition, funds of $16,511,000 are requested to continue construction of 
the energy control system installation for Eastern Division superviso.ry and 
generation control, for a joint microwave system for substation additions at 
Huron, South Dakota, Fargo, North Dakota, Brookings, South Dakota; and for 
completion of the Brookings Tap-Brookings 230-kV transmission line. System 
studies and modifications on additions to completed facilities will be 
continued. 

Project title: Transmission System Improvement Program 
Location: Western-wide 

Description and justification: Western will continue the wood pole trans- 
mission line and associated facilities rehabilitation, replacement, and -- - - - - 
upgrade program. Substations and switchyards will continue to be Lpgraded. 

FY 1982 budget request . . . . . . . . . . . . . . . . . $21,297,000 
Work proposed: Work will continue on upgrading the Liberty-Coolidge 115-kV 
transmission line and terminal facilities ($1,755,000), the Cottonwood- 
Elverta No. 3 Rehabilitation ($8,300,000), the Folsom-Nimbus Rehabilitation 
($1,100,000), the Beaver Creek-Bijou upgrade ($610,000) and the spray treat- 
ment of wood poles ($715,000). . 

In addition work will be conducted on the following transmission line 
upgrades : 

Parker-Blythe 151-kV Transmission Line Upgrade: Provides for engineering 
and design and specification work to upgrade the Parker-Blythe transmission 
line including the Parker and Blythe substations ($435,000). 
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Work will include the addition of transformers, circuit breakers and switches. 
These facilities will strengthen the system and enhance the reliability of 
the western Arizona system. 

Upgrade of Liberty and Coolidge Substation 230-kV Bays: Preliminary design 
-and specification data will be collected and assessed for addition of circuit 
breakers and switches ($260,000). These upgrades are proposed to meet 
increased operational requirements and anticipated increases in loads in 
the southern Arizona portion of the Western system. 

Cheyenne-Laramie Upgrade: The 142-mile-long Seminoe-Cheyenne 115-kV trans- 
miss.ion line is over 40 years old and is in need of replacement. . The first 
stage of proposed construction is the upgrading of the 481nile Cheyenne- 
Laramie section, which includes installation of 230-kV line terminals and 
associated equipment. FY 1982 funds ($1,130,000) .are requested for environ- 
mental activities, land acquisition, designs, and award of the construction 
contract. . 

Beaver Creek-Wray Upgrade and Sidney-Beaver Creek Upgrade: Studies have 
determined a need for transmission system enhancement to meet load growth 
and eliminate reliability problems in eastern Colorado. Funds ($500,000) 
are required in FY 1982 to begin environmental activity, field investigations 
and land acquisition for upgrade of 75 miles of 115-kV transmission lines 
to 230-kV H-frame wood or steel lattice construction and 36 miles of the 
Sidney-Sterling-Beaver Creek 115-kV circuit to 230 kV. 

Substation Reliability Additions: Various substations require modifications 
or additions to improve system reliability, to relieve overloading and 
prevent power outages. These substations include: Groton, Fargo, Pilot 
Butte, Heart Mountain and Poudre. Other additions or modifications will be 
made to completed facilities. ($3,804,000). 

Other System Studies and Modifications: Funds have been requested for system 
studies, alignment surveys, environmental and other activities for facilities 
which may be required for system upgrade and reliability. ($408,000). 

Project title: Upper Colorado River Storage Project - Construction 
Location: Utah, Colorado, New Mexico and Wyoming 

Description and justification: The Transmission Division includes trans- 
mission lines, substations, switchyards, and other'facilities to provide.for 
the interconnection of storage project powerplants with each other, with 
participating project power facilities, with other Federal powerplants, and 
with th'e electrical facilities of the major investor-owned power companies 
in the Colorado River Basin area so that the greatest practicable amount of 
firm power and energy can be produced and delivered to the load centers for 
sale. Completed features are to be operated by the Government with joint 
participation by others on some.of the facilities. 



FY 1982 budget request. . . . . . . . . . . . . . . . . . . $39,510,000- 
work proposed: Provides for the construction of. a new 345.-kV transmis- 
sion line under a joint participation arrangement with Colorado-Ute Electric 
Association. The Federal share of this program for FY 1982 is estimated to 
be $35,275,000. Western and Colorado-Ute are jointly participating in the 
construction of a new 310mile 345-kV double-clrcuit transmission line frnm 
Rifle to San JuanIShiprock. Included also in the joint planning are the 
uprating or rebuilding to 345 kV of existing lower-voltage lines from Shiprock 
to Four Corners and from Curecanti to Montrose, as well as substation additions 
at Rifle, Montrose, Curecanti, Lost Canyon, Shiprock, and Four Corners. In 
the section from Craig to Rifle, where Colorado-Ute already has a 345-kV 
transmission line, Western is planning to uprate its existing 230-kV line to 
345 kV. Completion of these facilities will increase the capability of the 
system to transmit power and energy for loads, interchanges, and oil conser- 
vation, and will improve system reliability. Other items in the FY 1982 
request include the addition of a 250 MVA autotransformer at Flaming Gorge 
Switchyard, the construction of a Western interconnection to the Colorado-Ute 
transmission system at Lost Canyon, Colorado, and Federal participation on 
the Hayden-Blue River 345-kV transmission line being constructed by Tri-State 
GCT Association. Funds have also been included for completion of ,Ault Sub- 
station,.Stage 3; Shiprock Substation, Stage '2, and additions for energy 
efficiency at the Montrose District Office Complex. Minor modifications 
to completed work and planning studies of future facilities will also be 
continued. 



Project Item :: 

........... Central Valley. 
Washoe ................... 
Orland ................... ............. Parker-Davis 
Pacific Northwest-Pacific ..... Southwest Intertie 
Pick-Sloan' Missouri Basin 
Transmission Division .. 

Upper Colorado River ................ Storage 
a Energy Transfer Program . . 

Transmission Line, .... /Improvement Program 

Total, Construction 
(BA) A/ ................. 

Construction, Rehabilitation, Operation and Maintenance 
Western Area Power Administration 

Construction Schedule 
(In thousands of dollars) 

Estimated' 
Total 

$ 187,737 
600 
400 

95,506 

526,243 

621,246 

126,578 
123,792 

215,132 

$1,897,234 

Total 
to 

9-30-80 FY 1981 EY 1982 FY.1983 FY 1984 FY 1985 FY 1986 

Balance 
to 

Complete 

11 Construction work in FY 1981 financed by prior year carryover funds. - 

21 FY 1981 appropriations of $3,548,000 and total to 9-30-80 included in Colorado River Basins Power Marketing Fund account. - 

31 Excludes cost prior to FY 1981 which were funded under the Operation and Maintenance activity. - 
41 Federal funds only. - 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

CONSTRUCTION PROJECT DATA SHEET 
Colorado River Basins Power Marketing Fund: 89-4452-0-3-271 

Upper Colorado River Storage Pro jec t  - Construct ion 
. 

(Tabular d o l l a r s  i n  thousands. Narrat ive ma te r i a l  i n  whole dol la rs . )  

1. T i t l e  and l o c a t i o n  of p ro j ec t :  Hayden-Craig t o  Shiprock-San Juan-Four Corners 
345-kV Transmission System - Colorado and New Mexico 

2. Design work i n i t i a t e d :  Late 1980 5. Previous cos t  es t imate :  New p ro j ec t  

3. Date cons t ruc t ion  starts: Spring 1982 6. Tota l  cos t  es t imate :  $234,000 
Federal p a r t i c i p a t i o n  (76,500) < 

I=' 
4. Energizat ion da tes :  Non-Federal p a r t i c i p a t i o n  (157,500) 

w I n i t i a l  f a c i l i t i e s :  F a l l  1985 ( an t i c ipa t ed )  . 
CD Hayden-Craig Segment : F a l l  1989 . . Date: June 1980 

The proposal is  f o r  Federal  f i n a n c i a l  p a r t i c i p a t i o n  i n  j o i n t  development of new and uprated f a c i l i t i e s  i n  western 
Colorado and nor thern  New Mexico cons i s t i ng  of approximate.ly 550 mi les  of 345-kV transmission l i n e s -  and nine subs ta t ions .  
The i n i t i a l  requirement is  p a r t  of a long-range phased development by power e n t i t i e s  wi th in  t h e  western Colorado, 
northwestern New Mexico region. Western Area Power Administrat ion (Western) and, Colorado-Ute E l e c t r i c  Associat ion 
have planned j o i n t l y  t o  develop assoc ia ted  f a c i l i t i e s  t h a t  se rve  each par . ty l s  long-range needs, including a d d i t i o n a l  
c i r c u i t s  between t h e  Hayden-Craig a r e a  and the  Shiprock-San ~uan-Four Corners area.  

Background and Purpose: J o i n t  planning s t u d i e s  conducted by Western and t h e  major e l e c t r i c  u t i l i t i e s  of Arizona, 
Colorado, and Utah i n d i c a t e  t he  requirement of a d d i t i o n a l  t ransmiss ion  systems between t h e  Hayden-Craig a r ea  and the  
Shiprock-San Juan-Four Corners area.  This system expansion i s  required t o  provide f o r  t ransmission of power from 
planned uprated e x i s t i n g  resources and f u t u r e  conventional hydro and coa l - f i red  generat ing f a c i l i t i e s  and f u t u r e  pump 
s to rage  genera t ing  f a c i l i t i e s  t o  growing load centers .  Future hydro add i t i ons  a r e  est imated t o  produce approximately 
1,600 megawatts by the  e a r l y  1990's. Additional t ransmission f a c i l i t i e s  would aLso enhance o i l  conservat ion,  reduce 
purchase power c o s t s ,  i nc rease  revenues from wheeling se rv i ce ,  reduce problems assoc ia ted  wi th  loop flows, and improve 
system r e l i a b i l i t y .  



Requirement : 

The proposed transmission system expansion cons i s t s  primarily of: 

- Constructing two new 345-kV c i r c u i t s  from Rifle,  Colorado, t o  the  Shiprock-San Juan area. 

- Uprating o r  rebuilding t o  345-kV the exis t ing 230-kV c i r c u i t s  from Rif le  t o  Craig t o  Hayden and from 
Shiprock t o  Four Corners. 

- Rebuilding t o  345-kV the exis t ing 115-kV c i r c u i t  from Montrose t o  Curecanti., 

These f a c i l i t i e s ,  a s  proposed, a r e  subject  t o  mutual agreement 'of Western and Colorado-Ute E lec t r i c  Associat!ion 
and comprehensive environmental analysis .  Construction of the f a c i l i t i e s  would be the responsibi l i ty  of the par ty  
holding the  g rea tes t  i n t e r e s t  unless otherwise mutually agreed by the respective part ies.  

p Benefits : 
, & 

.Exchange: Because of transmission l imi ta t ions ,  i t  is  not possible t o  accomplish the  desired contractual  exchange 
of ,340 mW between Western and Sa l t  River Project during off-peak hours. It is  estimated t h a t  175,000,000 kWh could 
be exchanged each year a t  a wheeling r a t e  of 2.3 mi l l s  per kWh f o r  annual revenues of $400,000. 

Purchase of Energy: Transmission capacity from t h i s  project  would permit power t o  be purchased i n  Colorado, Montana, 
Utah and Wyoming t o  firm up Colorado River Storage Project (CRSP) requirements. It i s  estimated tha t  75 mW f o r  
10 hours per pay could be purchased a t  a savings of 5 mills per kWh o r  annual savings of $1;370,000. 

O i l  conservation: It is estimated tha t  100 mW f o r  10 hours per day could be purchased and transmitted f o r  o i l  con- 
servat ion f o r  a gain of 10 mills/kWh o r  annual revenues of $3,650,000. This would a l s o  r e s u l t  . in savings of 870,000 
ba r re l s  of o i1 ,each year. 

. . 

Transmission Service: With the  transmission capacity provided by the project ,  Western could accommodate u t i l i t i e s '  
requests  t o  t r ans fe r  power from coal-fired and hydro generation i n  the  Rocky Mountain and Paci f ic  Northwest areas  
t o  replace o i l - f i r ed  generation i n  Arizona and California. It i s  estimated tha t  Western would be ab le  t o  transmit a t  
lease  75 mW during off-peak hours a t  2.3 m i l l  wheeling r a t e  f o r  annual revenues of $775,000. This would a l s o  save 
about 750,000 barre ls  of o i l  per year. 



Transmission of New Federal  Capacity: Rewinding Glen Canyon u n i t s  w i l l  provide an  a d d i t i o n a l  340 mW by the  summer of 
1982, and rewinding of Blue Mesa u n i t s  w i l l  provide an  add i t i ona l  24 mW by the  winter  of 1982. This t ransmiss ion  
p ro j ec t  should provide 50 percent  of t he  requi red  t ransmission system required t o  market t h i s  a d d i t i o n a l  power. Annual 
b e n e f i t s  a r e  est imated a t  50 percent  of $6.10 per  kW (CRSP wheeling r a t e )  f o r  $871,000. 

R e l i a b i l i t y  and System Improvement: Subs t an t i a l  b e n e f i t s  r e s u l t  from improved r e l i a b i l i t y  i n  Wyoming, Colorado, Utah, 
and Arizona and accommodation of loop flows i n  t h e  "Western Donut"; however, no d o l l a r  va lue  is  assigned t o  t he se  

, bene f i t s .  



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

CONSTRUCTION PROJECT DATA SHEET 
Construction, Rehabilitation, Operation and Maintenance: 89-5068-0-2-271 

Pick-Sloan Missouri Basin Transmission Division 
(Tabular dollars in thousands. Narrative material in whole dollars.) 

1. Title and location of project: A.c.-d.c.-a.c. Ties - Eastern Montana, Wyoming/Colorado 

2. Design work initiated: Fall 1980 5. Previous cost estimate: New project 

3. Date construction starts: Spring 1982 (Miles City) 
Fall 1982 (Colorado/Wyoming) 

4. Energization dates: Spring 1984 (Miles City) 
Fall 1985 (Colorado/Wyoming) 

6. Total cost estimate: $65,976 (in thousands) 
Federal participation (65,976) 
Date: June 1980 

Work will be performed by contract. ;Project provides for acquisition and installation of 200 to 400 mW, a.c.-d.c.-a.c. 
N ties at Miles City, Montana and a.~olorado/~~omin~ site, and construction of related facilities. 

In the late 1960's and early 19701s, the eastern and western United States transmission systems were synchronized and 
operated interconnected through closure of the eastlwest ties at Ft. Peck and Yellowtail in eastern Montana and Stegall 
in western Nebraska. The interconnecting transmission lines consisting of a 161-kV line at Ft. Peck and single 230-kV 
lines at Yellowtail and Stegall did not provide sufficient transmission capacity to maintain integrated operations due 
to large unscheduled flows between the two large generating masses. Unscheduled flow for system changes in either area 
would stress the relatively weak eastlwest ties, requiring separation. Severe voltage excursions on the systems ad- 
jacent to the separation points became intolerable and eventually resulted in abandonment of interconnected a.c. 
operations. This operation resulted in Western being the only major electrical .system in the United States with 
substantial amounts of transmission on both sides of the eastlwest separation. The inability to transfer large blocks 
of power across Western's system has reduced the efficiency of the Federal system operations. The project includes 
a.c.-d.c.-a.c. facilities at Miles City and related facilities. 

Benefits : 

~nstallation of a.c.-d.c.-a.c. ties at Miles City, Montana, and a ~olorado/~~omin~ site connected into Western's 
existing transmission system would provide a closed connection between the systems and allow power transfers in either 
direction. Construction of the a.c.-d.c.-a.c. ties would resolve local operating problems, enhance system reliability, 
and provide transfer capability to further promote diversity exchanges and oil conservation programs. Recently, the 
National Electric Reliabliity Council (NERC) reported that the western United States utilities must still depend on 



substantial amounts of oil-fired generation, while eastern systems have coal-fired surpluses even after replacing their 
oil generation. Additional easthest transfer capability is needed to transmit these surpluses for replacing oil 
generators in ArizonaICalifornia. Utilization of 50 percent of a 200 mW d.c. tie would enable transactions producing. 
annual savings of $10,000,000 to :$20,000,000. Another major benefit for eastlwest interconnections is as a firm path . 
to balance load and resource obligations of other regional power suppliers that serve customers on either side of the 
eastlvest separation. 

With Lts high availability rate (better than 99 percent), the ties would also provide reserve sharing opportunities 
of both planning and spinning reserve obligations. Sharing reserves in this method would reduce the amount of existing 
capaclty required in a standby mode and allow its marketing on an interruptable basis. Installation of a compact 
designed a.c.-d.c.-a.c. facility has no environmental impact and allows full utilization of capacity in the adjacent 
transnission system. 



N 1981 N 1982 
Appropriation Request 

Systems Operation and Maintenance. . . .  $41,227,000 $56,174,000 
-. . 

The FY 1982 reques t  f o r  system opera t ion  and maintenance is $56,174,000, 
a $14,947,000 inc rease  over t h e  amount appropriated i n  FY 1981. The tab- 
u l a t i o n  below shows a comparison of t he  FY 1981 appropr ia t ion  t o  t he  FY 1982 
reques t  by major ca t egor i e s  wi th in  t h e  program: 

N 1981 FY, 1982 
Systems Operation and Maintenance ~ p p r o p r i a t i o n  Change, Request 

($ i n  thousands) 

Transmission System: 
Operation & Maintenance of Transmission 

Lines . . . . . . . . . . . . . . . . .  $ 7,201 $+3,299 $10,500 
Operation & Maintenance of Subs ta t ions  . 8,867 +2,911 11,838 
Operation & Maintenance of 

Communications Systems . . . . . . . .  577 + 376 953 . . .  Subtota l  - Transmission System 16,645 +6,646 23,291 

System Operation: 
Dispatching . . . . . . . . . . . . . . .  714 + 811 1,525 
Power Marketing . . . . . . . . . . . . .  1,411 + 315 1,726 
P o w e r B i l l i n g &  Col lec t ing  . . . . . . .  1,927 + 301 2,228 

Subto ta l  - System Operation . . . .  4,052 +1,427 5,479 

Energy Conservation & Renewable 
Resources Program . . . . . . . . . . . .  80 + 864 944 

Administrat ive & General Expense . . . . .  11,804 

. . . . . . . . .  Replacements & Additions 8,646 +3,414 12,060 

Tota l  - Systems Operation 
& Maintenance (BA) . . . . . . . . . .  $41,227 $+14,947 $56,174 

Narra t ive  J u s t i f i c a t i o n s  

Transmission System: . . . . . . . . . . . . . . . . . . . .  FY 1982 Budget Request. $23,291,000 

This a c t i v i t y  inc ludes  the  opera t ion  and maintenance of approximately 
13,000 mi les  of t ransmiss ion  l i n e s ,  subs t a t ions  and the  communication 
c o n t r o l  system. Addit ional  f a c i l i t i e s  which Western must maintain i n  
FY 1982 inc lude  228 mi les  of t h e  Miles City-New Underwood transmission 
l i n e ,  t h e  Miles C i ty  Substat ion,  approximately 23 subs t a t ions  t r a n s f e r r e d  
from t h e  Water and Power Resources Serv ice  f o r  f u l l  funding i n  FY 1982, 
and va r ious  s u b s t a t i o n  addi t ions .  The FY 1982 Budget Request provides f o r  
a d d i t i o n a l  fu l l - t ime permanent pos i t i ons  and r e l a t e d  cos t s ,  ma te r i a l s ,  
supp l i e s  and a s soc ia t ed  o t h e r  expenses requi red  t o  opera te  and maintain 
Western's expanded t ransmiss ion  system. The FY 1982 Budget Request a l s o  
inc ludes  $950,000 f o r  e ros ion  c o n t r o l  and spray t rea tment .of  wood poles. 



The operation and maintenance of the  Transmission System cons i s t s  of per- 
forming"duties necessary t o  protect  equipment and provide e l e c t r i c  se rv ice  
t o  customers. Substations contain c i r c u i t  breakers, switches, customer 
feeder  terminals,  transformers t o  change voltage levels ,  equipment t o  regula te  
voltages,  r e l ays  f o r  automatic protection,  meters and associated e l e c t r i c a l  
equipment. Operation and maintenance du t i e s  performed i n  substa t ions  consis t  
of switching t o  de-energize l i n e s  and equipment during emergencies and f o r  
maintenance, i s o l a t i n g  damaged equipment, res tor ing service  t o  customers, meter 
reading and the maintenance of the  electrica1.equipment. Transmission l i n e  
maintenance includes ground o r  a e r i a l  l i n e  pa t ro l s  f o r  inspection purposes. 
Also included i s  the  maint,enance of a l l  transmission l i n e s ,  consis t ing of 
maintenance of s t ruc tu res ,  insu la to r s ,  conductors, overhead ground wires, 
access road maintenance, right-of-way maintenance and weed control., The 
communication system cons i s t s  of maintaining microwave equipment, radios ,  
power l i n e  ca r r i e r s , . t e l emete r ing  and other  power system control  equipment. 

Systemoperation:  FY1982BudgetRequest .  . . . . . . . . . . $5,479,000 

This a c t i v i t y  includes power system control  and dispatching, power marketing, 
and power b i l l i n g  and co l l ec t ing  a c t i v i t i e s .  The FY 1982 Budget Request 
includes funds f o r  the 'opera t ion of the  expanded transmission system. Funds 
have been provided f o r  addi t ional  full-time permanent employees t o  perform 
the  system operations functions f o r  the  expanded system and f o r  the  Control 
Operation Center i n  the  Sacramento Area which is  funded by Western i n  FY 
1982. 

Power system control  a c t i v i t i e s  include the c e n t r a l  control  of the  e l e c t r i c  
operation of the  Federal transmission system, including load, frequency and 
voltage con t ro l  of Federal generating plants ;  the  operation of the  c e n t r a l  
con t ro l  centers ;  the modification and maintenance of the  operations re la ted  
computers, computer terminal equipment and computer programs; dispatching of 
power over. the  Federal transmission system; and coordinating .the operation of 
the  power system with o ther  interconnected power systems. 

Power marketing a c t i v i t i e s  include forecas t ing regional  power loads and 
planning resources t o  meet the  loads. Resource planning involves the study 
of power capab i l i ty  of both ex i s t ing  and fu tu re  generating projects ,  ana lys i s  
of long-range water s torage programs, and coordination of Federal and non- 
Federal power resources within the  Western marketing areas. The study of 
power loads and resources resu l t ing  from interregional  transmission con- 
nections i s  a l s o  a pa r t  of t h i s  a c t i v i t y .  

The FY 1982 program provides personnel and contract  funding t o  improve the 
regional  resource planning process, develop energy requirements forecas ts ,  
implement and administer computer modeling of the resource planning process, 
prepare regional  assessments of a l t e r n a t i v e  and renewable resources f o r  
energ,y ,productio,n, prepare s tud ies  and. recommendations regarding use of 
ex i s t ing  a n d . f e a s i b i l i t y  of addi t ional  in ter regional  i n t e r t i e s ,  -and perform 
environmental and technical  analys is  of power resources. 



Power b i l l i n g  and c o l l e c t i n g  a c t i v i t i e s  c o n s i s t  of t he  nego t i a t i on  and 
admin i s t r a t i on  of c o n t r a c t s  f o r  power s a l e s ,  wheeling, coord ina t ion ,  and o t h e r  
types  of agreements; t h e  planning, coord ina t ion ,  and review of plans f o r  
e l e c t r i c  f a c i l i t i e s  t o  s e rve  customers; computation of b i l l s  f o r  power s a l e s ,  
interchanges,  wheeling, and o t h e r  accounts;  t h e  prepara t ion  of o f f i c i a l  d a t a  
r e l a t i v e  t o  d e l i v e r i e s  and t ransmiss ion  of power; and development of Western's 
power and wheeling r a t e s  and revenue s tud i e s .  

Energy Conservation and Renewable Resources 
Program: FY 1982 Budget Request. . . . , . . , . . . . . . .  $ 944,000 

Request provides t h e  i n i t i a l  program and r equ i r e s  a d d i t i o n a l  ful l - t ime 
permanent pos i t i ons  and con t r ac t  s e r v i c e s  t o  conduct s t u d i e s  d i r e c t e d  toward 
energy conserva t ion  and renewable resource development a c t i v i t y .  I n  FY 1982, 
Western w i l l  expand p a r t i c i p a t i o n  i n  small-scale cogenerat ion p r o j e c t s  through 
preference  customers. One o r  more " r e t a i l - l eve l "  conserva t ion  p i l o t  programs 
(e.g.; r e s i d e n t i a l  conservat ion,  s o l a r  water hea t ing)  w i l l  be eva lua ted  and 
implemented through a smal l  number of preference  customer u t i l i t i e s  t o  promote 
a r e a  load reduct ion  and s t imu la t e  t h e  development of small-scale  energy tech- 
nologies .  I n  add i t i on ,  Western w i l l  purchase and i n s t a l l  renewable energy 
genera t ion  equipment a t  s e l ec t ed  l o c a t i o n s  t o  provide t echn ica l  v e r i f i c a t i o n  of 
s p e c i f i c  s i t e  c a p a b i l i t i e s  f o r  f u t u r e  renewable resources  development. The 
budget a l s o  provides f o r  p a r t i c i p a t i o n  i n  a  comprehensive f e a s i b i l i t y  s tudy f o r  
a la rge-sca le  renewable resource  development pro jec t .  

Administrat ive and General Expense: 
FY 1982 Budget Request . . . . . . . . . . . . . . . . . . .  .$14,400,000 

Inc ludes  execut ive  management, d i r e c t i o n  of power management f u n c t i o n a l  a c t i v i -  
ties r e l a t e d  t o  power supply and scheduling,  power resources  and requirements, 
general-system s t u d i e s ,  customer s e n i i c e  ' po l i cy  development, environmental 
a n a l y s i s  coord ina t ion ,  and publ ic  involvement. a c t i v i t i e s .  It a l s o  inc ludes  
admin i s t r a t i ve  support  s e r v i c e s  c o n s i s t i n g  of programs, f inance ,  personnel ,  
equal  employment oppor tuni ty ,  s a f e t y ,  procurement, supply and o f f  i c e  s e rv i ce s ,  
a u d i t  f unc t ions ,  computer suppor t ,  l e g a l  counsel ing and t h e  expenses a s soc i a t ed  
wi th  t hese  a c t i v i t i e s  f o r  t h e  Western Headquarters,  Area Off ices  and f i e l d  
a c t i v i t i e s .  

Replacement and Additions: 
FY 1982 Budget Request . . . . . . . . . . . . . . . . . . .  .$12,060,000 

Replacements and add i t i ons  a r e  u n i t s  of proper ty  which a r e  requi red  f o r  system 
ope ra t ions  and r e l i a b i l i t y .  The replacements and add i t i ons  which a r e  provided 
f o r  i n  t h e  FY 1982 Budget Request a r e  ca tegor ized  as fol lows:  

Subs ta t ion  . r e h a b i l i t a t i o n : .  ... FY ,1982 Budget. Request . . . . . ' . .  ( $  .2,60,000). 
This  inc ludes  enlargement of t h e  Devil ' s  Lake Subs ta t ion  c o n t r o l  bu i ld ing  t o  
accommodate new c o n t r o l  f a c i l i t i e s  f o r  system addi t ions .  Minor i tems such a s  
su r f ac ing  s u b s t a t i o n  yards w i l l  be accomplished. 

. . . . . .  Subs ta t ion  equipment: FY 1982 - Budget Request. .($5,118,000) 
This  provides f o r  t h e  replacement, o r  a d d i t i o n  of t ransformers,  c apac i to r s ,  
c i r c u i t  b reakers  and miscel laneous e l e c t r i c a l  equipment. These items r ep l ace  
equipment which has served i ts  use fu l  l i f e  o r  has f a i l e d .  Equipment add i t i ons  



Substaffon eqliipment: -FY 1982 - Budget Request. . . . . . . .($5,118,000) 
This  provides f o r  t h e  replacement o r  a d d i t i o n  of t ransformers,  c a p a c i t o r s ,  
c i r c u i t  b reakers  and miscel laneous e l e c t r i c a l  equipment. These items r ep l ace  
equipment which has served its u s e f u l  l i f e  o r  has f a i l e d .  Included i n  t h e  
- t o t a l  i s  -$goo-,000 f o ~  replacement- of- capac i to r s  whi-ch contai-n po-l-ychl-orfmteed 
biphenyls. This program is  i n  compliance wi th  t h e  Toxic Substances Control  
Act, P.1 ... 94-469. 

Mobile equipment: FY 1982 - Budget Request. . . . . . . . . .($1,445,000) 
This  item covers  replacement o r  add i t i ons  of t r a n s p o r t a t i o n  and heavy 
equipment which meet GSA replacement o r  s a f e t y  replacement c r i t e r i a .  
Equipment t o  be replaced w i l l  meet age and mileage o r  mileage s tandards  
f o r  replacement. The equipment i s  requi red  t o  properly ope ra t e  o r  main- 
t a i n  t h e  t ransmiss ion  system. I t e m s  planned f o r  FY 1982 a r e :  pickups, 
sedan d e l i v e r i e s ,  l i n e  t rucks ,  mobile c ranes ,  t r a i l e r s ,  backhoe, g r ade r s ,  
snow veh ic l e s ,  t r a c t o r s ,  e t c .  . . 

Communication and c o n t r o l  equipment: FY 1982 - Budget Request. ($3,654,000) 
Provides f o r  replacements and add i t i ons  of te lemeter ing ,  superv isory ,  
c a r r i e r ,  r ad io ,  p r o t e c t i v e  r e l ay ing  and o t h e r  equipment. Major i tems 
included a r e  a superv isory  c o n t r o l  and automatic  da t a  a c q u i s i t i o n  
system f o r  improved c o n t r o l  of subs ta t ions .  Acquis i t ion  of remote 
automatic  te lemeter ing  equipment which provides f o r  load frequency 
c o n t r o l  f o r ,  customer metering and system, i n t e g r i t y  w i l l  be underway. 

. . 
Various maintenance f a c i l i t i e s :  N 1982 - Budget Request. . .($970,000) 
Provides f o r  cons t ruc t ion  of var ious  warehouse and s to rage  a r e a s  and 
maintenance f a c i l i t i e s .  These f a c i l i t i e s  a r e  requi red  f o r  s to rage  of 
supp l i e s ,  ma te r i a l s ,  equipment, and crew quar te rs .  These bui ld ings  
w i l l  a l s o  p ro t ec t  t h e  spec i a l i zed  power t ransmiss ion  r e p a i r  equipment 
and provide a work a r e a  f o r  maintenance a c t i v i t i e s .  

Tools and work equipment: N 1982 - Budget Request . . . . .($613,000) 
This  provides f o r  shop equipment, o f f i c e  equipment, and o t h e r  miscel- 
laneous t o o l s  requi red  t o  properly ope ra t e  and maintain t h e  transmis- 
s i o n  system. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SYSTEM STATISTICS 
Western Area Power Administrat ion 

( In  thousands of d o l l a r s )  

FY 1980 
Actual 

~ e n e r a t i n g  P lan t s  (No. ) - l l  48 

Generating capaci ty :  
I n s t a l l e d  capac i ty  (kW) '8,065,144 

Substat ion:  9 : 
Number 218 
Capacity (kVA) 15,071,321 

Available energy,: (MWh) 
Net genera t ion  33,181,320 
Purchases 3,464,799 
Energy a v a i l a b l e  f o r  '. 

marketing 21 36,646,119 

Transmission l i n e s  ( c i r c u i t  miles) :  

500 kV 94.27 
345 kV 1,361.27 
230 kV 6,205.28 
161 kV 1,039.05 
138 kV 316.96 
115 kV 5,724.98 
69 kV and below 1,221.90 
Total  c i r c u i t  mi les  15,963.71 

DOE revenues: 
Revenue from e l e c t r i c  

s e rv i ce  kl $365,121 

FY 1981 
Estimate 

Y ~ n c l u d e s  one coal - f i red  p l an t ;  o the r s  a r e  hydroelec t r ic .  The add i t i ona l  
p lant  scheduled on l i n e  i n  FY 1982 is f i r s t  u n i t  M t .  E lbe r t  
Power P lan t ,  Fryingpan-Arkansas pro jec t .  

/ ~ n c l u d e s  only subs t a t ions .  t o t a l l y  owned by Western. 
/includes s a l e s ,  l o s ses ,  and interchange de l ive r i e s .  
Y ~ n c l u d e s  s a l e s ,  wheeling, 'and o t h e r  revenues. 



Department o f .  Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

POWER MARKETED AND WHEELED FOR OTHERS BY PROJECT 
Western Area Power Adminins t ra t ion  

FY 1980 N 1981 FY 1982 

3 No. of I n s t a l l e d  Actual  Estimated Estimated 
P r o j e c t  S t a t e  P l a n t s  Capacity(MW) Power(GWH) Power(GWH) Power(GWH) -- 

Power Marketed 

Boulder Canyon AZ . 1  670 699. 699 657 
C A - - 2,882 3,767 3,520 

NV - - 675 784 784 737 
Sub to t a l  . . . . . . . . 1 l:, 345 4,365 5,249 4,914 

Cen t r a l  Val ley CA - 10 1,731 
S u b t o t a l  . . . . . . . . 10 1,731 

Col lbran  CO 2 - 14 
Sub to t a l  . . . . . . . . 2 14 

Colorado River  Basin AZ 1 547 928 82 1 821 
(Navajo) CA - - 2,799 2,487 2,487 

NV - - - 
Sub to t a l  . . . . . . . . 1 547 

Colorado River  S torage  AZ 1 950 1,041 910 1,104 
CA 1,113 1,038 1,496 
CO 3 208 1,658 1,655 1,651 
NV - - 316 192 344 
NM - - 907 1,032 895 
UT 1 108 1,704 1,971 1,601 

Falcqn-Ami st ad TX - 1 3 2 90 9 0 90 
S u b t o t a l  . i . . . . . . 1 3 2 90 90 90 

Fryingpsn-Arkansas CO - - - -0- -0- -0- 
S u b t o t a l  . . . . . . . . - - -0- -0- -0- 

Parker-Davis AZ 1 240 715 715 715 
CA 1 60 256 256 256 
NV - - 370 370 370 - 

S u b t o t a l  . . . . . . . . 2 300 1,342 1,342 1,342 

Note: To t a l s  may. no t  equal ' sum of components due t o  independent rounding. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

POWER MARKETED AND WHEELED FOR OTHERS BY PROJECT 
Western Area Power Adminis t ra t ion  

FY 1980 FY 1981 FY 1982 
No. of I n s t a l l e d  Actual  Estimated Estimated 

P r o j e c t  - S t a t e  - P l a n t s  Capacity(MW) Power(GWH) Power(GWH) Power(GWH) 

Power Marketed (Continued) 

Pick-Sloan Missouri  CA 
Basin Program CO 

IA 
MN 
MT 
NB 
ND 
SD 
WY 

Sub to t a l  . . . . .  
Provo River  UT 
Sub to t a l  . . . . .  
Rio Grande NM 
Sub to t a l  . . . . . .  

Tota l ,  Power Marketed 

Power Wheeled f o r  Others  

Boulder Canyon. - 
Sub to t a l  . . . . .  
Cen t r a l  Val ley - 
Sub to t a l  . . . . . .  
Col lbran  - 
Subto ta l .  . . . . .  
Colorado River  Basin - 
Sub to t a l  

Colorado River  S torage  AZ - - 3,530 4,080 3,566 
co - - 1,224 

- - 636 5 30 
NV 7 7 7 
NM - -. 2 10 10 
UT - - 

Sub to t a l  . . . . .  - - 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

POWER MARKETED AND WHEELED FOR OTHERS BY PROJECT 
Western Area Power Adminis t ra t ion  

EY 1980 N 1981 N 1982 
I n s t a l l e d  Actual Estimated Estimated 

No. of Capacity Power Power Power 
P r o j e c t  S t a t e  P l a n t s  (WJ) (GWH) (GWH) (GWH) 

Power Wheeled f o r  o t h e r s  (Continued) 

Falcon-Aims t a d  - -0- -0- -0- - - - .  - -0- - 
Subto ta l .  . . . . - - -0- -0- -0- 

Parker-Davis A2 - - 3,403 3,457 3,457 
NV - - - - 132 - 132 132 

Subto ta l .  . . . . - - 3,535 3,589 3,589 

Pick-Sloan Missour i  E.D. - - 550 550 550 
Basin W. D. - - - - 2,303 2,384 2,467 

Subto ta l .  . . . . - - 2,853 2,934 3,017 

,Prove River  
Sub to t a l  . . . . 
Rio Grande - - - 
Subto ta l .  . . . . - 

P a c i f i c  Northwest and AZ - 
Southwest I n t e r t i e  CA - 

NV - - 
S u b t o t a l  . . . - 
Tota l ,  Power Wheeled f o r  Others 



FY 1981 FY 1982 
Appropriation Request 

Purchase power and wheeling .................... $61,000,000 $53,200,000 

The following table summarizes western's program of purchase power and wheeling: 

FY 1981 Change FY 1982 
( $  in thousands) 

Purchase power and wheeling costs 
financed from appropriated funds (BA) $61,000 $- 7,800 $53,200 

Purchase power and wheeling costs 
offset by credits from sale of 
power and from rents for wheeling 
non-Federal power on Western's 
transmission lines 15,297 - 4,062 11,235 

Total obligations - Purchase 
power and wheeling 

Excludes prior year carry over. 

The FY 1982 appropriation request for purchase power and wheeling is 
$53,200,000, a $7,800,000 decrease from the amount in FY 1981: These funds 
will allow Western to meet power deliveries udder existing contractual com- 
mitments and participate in an oil conservation program. In addition, the 
Purchase Power and Wheeling program provides funds for customer load coor- 
dination efforts through energy transfers between river basins by displacing 
current oil-fired generation. This is an anti-inflation program which seeks, 
within the limits of water use restraints and transmission limitations, to 
integrate dispatch of area hydro and thermal generation in the most economic 
manner to meet total area load obligations. The decrease of $7,800,000 from 
FY 1981 to FY 1982 primarily reflects reduced energy purchases caused by 
expiration of the Centralia contract for the Central Valley ptoject in 
December 1981. 

Western's FY 1982 Budget Request includes $3,400,000 for participation in the 
oil conservation program. Through this program, hydroenergy is used to replace 
oil-fired generation at peak times. ~ n e r ~ y  is then returned to Western at 
offpeak times from coal-fired generating plants. The success of this program 
relates directly to the amount of water available in a particular river basin 
and the availability of offpeak coal-fired generation to couple with the hydro 
system for replacement of oil-fired generation. This positive program of 
conservation can contribute significantly to the goal of reducing the Nation's 
consumption of oil. Western expects to engage and expand this activity whenever 
possible, with continued emphasis on the benefits derived by this conservation 
program. This program will result in an estimated conservation of an equiva- 
lent of 1,700,000 barrels of oil in FY 1982. Revenues realized from these 
onpeak sales will appreciably exceed the cost of purchased energy. 

The following tabulation provides information by utility companies and other 
electrical entities involved in the purchase power and wheeling program and 
reflects appropriation amounts and credits from sale of power and rents for 
wheeling anticipated to be expended in FY 1981 and FY 1982. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PENDING LITIGATION 
Western Area Power Administrat ion 

C i ty  of Anaheim, Ca l i fo rn i a ,  e t  a l .  v. Schlesinger .  Appeal was f i l e d  
i n  t h e  United S t a t e s  Court of Appeals, 9 t h  C i r c u i t ,  on May 6, 1977, 
from United S t a t e s  D i s t r i c t  Court f o r  Arizona, f i l e d  February 15,  
1974, denying a reques t  f o r  mandamus and f o r  i n j u n c t i v e  and dec lar -  
a t o r y  r e l i e f  a g a i n s t  t h e  United S t a t e s  regarding its s a l e  of Navajo 
P ro j ec t  power and energy t o  nonpreference customers. The dec i s ion  of 
t he  d i s t r i c t ,  cou r t  was aff i rmed December 13, 1978. On'May 25, 1979, 
P l a i n t i f f  f i l e d  a second discovery reques t  inc luding  in te r roga-  
t o r i e s .  On August 2, 1979, Defendant f i l e d  answer t o  second discovery 
request .  A Motion f o r  Summary Judgment was granted i n  favor  of t h e  
Government. Both p a r t i e s  have f i l e d  a p p e l l a t e  b r i e f s  and a r e  
awai t ing  o r a l  argument before t h e  Ninth C i r c u i t  Court of Appeals. 
The approximate amount claimed by t h e  P l a n t i f f  is $1,000,000,000. 

Ci ty  of Santa Clara ,  Ca l i fo rn i a  v. Duncan, e t  a l .  Sui t  challenged 
t h e  Sec re t a ry ' s  a c t i o n  of withdrawing temporary commitments of t h e  
Cent ra l  Valley P ro j ec t  (CVP) power and a s se r t ed  t h a t  t he  CVP power 
which was "banked" wi th  PG&E was a s a l e  i n  v i o l a t i o n  of t he  prefer -  
ence c l ause  of s e c t i o n  9(c)  of t h e  Reclamation Act of 1939, 43 U.S.C. 
485(h)(c).  The United S t a t e s  D i s t r i c t  Court upheld t h e  Secre ta ry  a s  
t o  both t h e  a l l o c a t i o n  dec i s ion  and t h e  PG&E banking arrangement. 
The Ninth C i r c u i t  Court of Appeals aff i rmed the  Sec re t a ry ' s  a l l oca -  
t i o n  dec i s ion ,  but  reversed a s  t o  t he  banking arrangements and 
remanded t o  d i s t r i c t  court .  A s e t t l emen t  agreement has been en tered  
i n t o  and has been approved by t h e  court .  The Government is no longer  
sub jec t  t o  a maximum l i a b i l i t y  of approximately $100,000,000. Two 
r e l a t e d  lawsui t s  before  t h e  Court of Claims, Ci ty  of Santa Clara V. 
United S t a t e s  (148-77) and P a c i f i c  Gas and E l e c t r i c  Company v. United 
S t a t e s  (No. 7-79), a r e  a n t i c i p a t e d  t o  be be dismissed pursuant t o  t h i s  
-- 

agreement. 

Norman P. Boop v. United S t a t e s  of America. A Federal  t o r t  claim f o r  
a c t i o n  f o r  damages a r i s i n g  out  of t he  negl igent  opera t ion  of a 
government veh ic l e  and by a government employee. The claim was 
denied admin i s t r a t i ve ly .  I n i t i a l  pleadings have been f i l e d  and 
discovery has been commenced. The approximate amount claimed by t h e  
P l a i n t i f f  i s  $26,000. There was an apparent  communication probiem 
between P l a i n t i f f ' s  and Defendant's a t t o rneys :  Defendent's a t t o rneys  
be l ieved  t h a t  defendant was w i l l i ng  t o  s e t t l e  f o r  $500 but P l a i n t i f f  
c laims t h e  amount was $5,000, which i s  unacceptable t o  defendant. 



United S t a t e s  of America v. Sacramento Municipal U t i l i t y  D i s t r i c t  
(SMUD). United S t a t e s  seeks  a dec l a r a to ry  ludnment i n t e r ~ r e t i m  . -  - - 
t h e  r a t e  adjustment provis ions  of defendant ' s  power con t r ac t  with 
Western. The primary d i s p u t e  between t h e  p a r t i e s  is  whether, 
under the  s a i d  c o n t r a c t ,  SMUD is  l i a b l e  f o r  any po r t i on  of f u t u r e  
r a t e  i nc reases  which is a t t r i b u t a b l e  t o  t h e  impor ta t ion  of power 
from t h e  P a c i f i c  Northwest. The d i s t r i c t  cou r t  granted p a r t i a l  
summary judgment i n  favor  of Western on t h i s  i s s u e  on Apr i l  6, 1979. 
The judgment has been appealed by SMUD. The appeal  is  await ing o r a l  
argument before  t h e  Ninth C i r c u i t  Court of Appeals. Maximum l i a b i l -  
i t y  i s  approximately $8,500,000 per  year  through 2004. 

United S t a t e s  of America v. S t a t e  of Ca l i fo rn i a ,  S t a t e  Water Resources 
Control  Board, e t  a l .  United S t a t e s  seeks  a dec l a r a to ry  judgment t o  
app rop r i a t e  water  f o r  New Melones Dam and Powerplant from t h e  Stanis-  
l a u s  River t o  prevent t h e  s t a t e  from condit ioning i t s  water permit. 
The United S t a t e s  p o s i t i o n  was upheld by t h e  D i s t r i c t  Court and t h e  
Ninth C i r c u i t  Court of Appeals. United S t a t e s  Supreme Court re- 
versed ,  holding t h a t  t h e  S t a t e  could condi t ion  i ts  water permits  i n  a 
manner not i ncons i s t en t  with Congressional mandates. The ca se  was 
remanded t o  d i s t r i c t  cou r t ,  where t h e  mat te r  is  s t i l l  pending. 
Maximum l i a b i l i t y  .is approximately $14,000,000. 

I n t e r n a t i o n a l  Brotherhood of E l e c t r i c a l  Workers, e t  a l .  v. Cec i l  
D. Andrus. S u i t  f i l e d  i n  equ i ty  t o  compel nego t i a t i ons  between 
t h e  IBEW union and t h e  Department of I n t e r i o r  and Western over  
t h e  P r e s i d e n t i a l  "pay cap" l imi t a t i ons .  On January 4, 1979, t h e  
Pres ident  i s sued  a memorandum concerning "Federal Pay and Anti- 
I n f l a t i o n  Program" t o  l i m i t  maximum pay inc rease  t o  not more than  
5.5% f o r  a l l  agency employees during f i s c a l  year  1979. For the, 
per iod  covered by f i s c a l  year  1980, a memorandum was i ssued  by t h e  
Of f i ce  of Personnel Management dated October 3, 1979 d i r e c t i n g  the. 
Keads" 'of execut ive  departments and 'agencies  t o  l i m i t  wage inc reases  
f o r  Federa l  employees t o  7.02%. The p l a i n t i f f s  a l l e g e  t h a t  a pay cap 
does not apply t o  them s i n c e  t h e i r  wage r a t e s  a r e  a r r i v e d  a t  through 
c o l l e c t i v e  bargaining. The Government has f i l e d  a motion f o r  Summary 
Judgment and i s  await ing o r a l  argument. The l i a b i l i t y  exposure is  
indeterminable. I f  t h e  p l a i n t i f f s  p r eva i l ,  they w i l l  be awarded back 
pay based on negot ia ted  pay increases .  L i a b i l i t y  is  i n  t h e  range of 
$25,000 t o  $30,000. 



Department of Energy 
Western Area Power Adminis t ra t ion 

PURCHASE POWER AND WHEELING 
EFFECT OF NET BILLINGS ON APPROPRIATIONS REQUIREMENTS FOR PURCHASE POWER AND WHEELING 

( I n  thousands of d o l l a r s )  

F i s c a l  Year 1981 F i s c a l  Year 1982 

Gross B i l l i n g  Gross B i l l i n g  
Purchase Cred i t  due Purchase Cred i t  due 

Area - Power ii t o  Net Appropriat ion Power & t o  Net Appropr ia t ion  
and U t i l i t y  Wheeling B i l l i n g  Required Wheeling B i l l i n g  Required 

Sacramento Area 
P a c i f i c  ' G a s  and 

E l e c t r i c ,  and 

P Others  . . . . .' $10,383 $-4,585 . $ 5,798 $ 26,388 -- $ 26,388 

0 a C e n t r a l i a  Thermal 
P r o j e c t  . . . . . 46,962 -- 46,962 13,642 -- 13,642 

B i l l i n g s  Area 
Basin E l e c t r i c  

Power Coop- 
e r a t i v e  . . . . , 

Black H i l l s  Power 
and Light  Co. . 

.Cent ra l  Iowa Power 
Cooperative . . 

Corn B e l t  Power 
Cooperative . . 

Dairyland Power 
Cooperative . . 



Department of Energy 
Western Area Power Adminis t ra t ion  

PURCHASE POWER AND WHEELING 
EFFECT OF NET BILLINGS ON APPROPRIATIONS REQUIREMENTS FOR PURCHASE POWER AND WHEELING 

( I n  thousands of d o l l a r s )  

F i s c a l  Year 1981 F i s c a l  Year 1982 

Gross B i l l i n g  Gross B i l l i n g  
Purchase Cred i t  due Purchase Cred i t  due 

Area. Power & t o  Net Appropriat ion Power & t o  N e t  Appropr ia t ion  
and U t i l i t y  Wheeling B i l l i n g  Required Wheeling B i l l i n g  Required 
B i l l i n g s  Area 

(Continued) 
Eas t  River  

E l e c t r i c  Power 
Coop;, Inc. . . 

I n t e r s t a t e  Power 

dd Company . . . 
Iowa E l e c t r i c  

Light  and 
Power Co. . . . 

Iowa Power and 
Light  Co. . . . 

- Iowa Pub l i c  
Serv ice  Co. . . 

L & 0 Power 
Cooperat ive . . 

Minnesota 
Power and 
Light  Co. . . . 

Minkota Power 
Coop. , Inc. . . 

Montana Dakota 
Uti l i t ies  Co. . 

Montana Power 
Company . . . . 



Department of Energy 
Western Area Power Adminis t ra t ion  

PURCHASL POWER AND WHEELING 
EFFECT OF NET BILLINGS ON APPROPRIATIONS REQUIREMENTS FOR PURCHASE POWER AND WHEELING 

( I n  thousands of d o l l a r s )  

F i s c a l  Year 1981 F i s c a l  Year 1982 

Gross B i l l i n g  Gross B i l l i n g  
Purchase Cred i t  due Purchase Cred i t  due 

Area Power & t o  N e t  Appropriat ion Power & t o  N e t  Appropr ia t ion  
and U t i l i t y  Wheeling B i l l i n g  Required Wheeling B i l l i n g  Required 
B i l l i n g s  Area 

(Continued) 
Nebraska Pub l i c  

- Power D i s -  

t r i c t  . . . . . -1,969 25 3 
Northern S t a t e s  

CI Power Co. . . . -1,849 2,129 
~3 -Northwest Iowa 

4 Power Coop- 
e r a t i v e  . . . . -590 -- 

Northwestern 
Publ ic  Serv ice  
Company . . . . -170 206 

P a c i f i c  Power 
and Light  
Company . . . . -- - 

Omaha publ ic .  
Power D i s -  
t r i c t  . . . . . -835 330 

O t t e r t a i l  Power 
Company . . . . -17 37 

Southwestern 
Power Admin- 
i s t r a t i o n  . . . -- 1,000 

United Power 
Assoc ia t ion  . . -563 584 



Department of Energy 
Western Area Power Administrat ion 

PURCHASE POWER AND WHEELING 
EFFECT OF NET BILLINGS ON APPROPRIATIONS REQUIREMENTS FOR PURCHASE POWER AND WHEELING 

( I n  thousands of d o l l a r s )  

F i s c a l  Year 1981 F i s c a l  Year 1982 

Gross B i l l i n g  Gross B i l l i n g  
Purchase Credi t  due Purchase Credi t  due 

Area Powe'r & t o  Net Appropriat ion Power & t o  Net Appropriat ion 
. and U t i l i t y  Wheeling B i l l i n g  Required Wheeling B i l l i n g  Required 

Loveland-Ft. Co l l i n s  
Nebraska Publ ic  

Power D i s -  
).r t r i c t  . . . . . 9 -9 -- 10 -10 - 
a P a c i f i c  Power 
ab and Light  

Company 4 2 -4 2 -- 43 -4 3 - 
Publ ic  Serv ice  -- 156 158 -- CO. of C O .  . . 156 158 
Tr i -S ta te  G&T 

47 1 Assn., Inc. . . -2 1 450 2,022 -22 2,000 
Washakie Rural 

E l e c t r i c  Assn. 1 1 1 -- -- 1 
Wheat land Rural 

E l e c t r i c  Assn. 1 1 1 - -- 1 
Basin E l e c t r i c  

Power Coop. . . 7 50 750 2,000 - -- 2,000 

P l a t t e  River 
Power Auth. . . 102 -- 102 , 350 -- 350 

GRAND TOTAL 



I Department of Energy 

Proposed Appropriation Language 

colorado River Basins Power Marketing Fund, 
Western Area Power Administration 

[For carrying out the functions authorized by title 111, section 
302(a)(l)(E) of the Act of August 4, 1977 (Public Law 95-91), for the 
Upper Colorado River Storage project, as authorized by the Act of 
April 11, 1956, as amended (43 U.S.C. 620d), $3,548,000 to remain 
available until expended. ] 

Explanation of Changes 

Language is deleted because the construction activity for the Upper 
Colorado River Storage Project has been combined,with other Western 
construction activities under the "Construction-, Rehabilitation, 
Operarion and Maintenance" account. 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

AMOUNTS AVAILABLE FOR OBLIGATION 
Colorado River  Basins  Power Marketing Fund 

Western Area Power Administrat i on  
( I n  thousands of d o l l a r s )  

Appropriat ion .................................. $ 3,548 $ ... 
Proposed Supplementals ......................... 8 0 

Sub to t a l ,  Budget Author i ty  ................... 3,628 

Rece ip ts  and Reimbursements : 
Unobligated Balance, S t a r t  of Year ........... 18,883 500 
Unobligated Balance, End of Year .............. - 500 - 500 
~ o b e r  Revenue ................................ 89,452 96,000 
Cap i t a l  Transfer  t o  General Fund ............. -31,492 -2,600 

T o t a l ,  Obl iga t ions  ............................. $79,971 $93,400 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

SUMMARY OF ESTIMATES BY APPROPRIATION BY MAJOR CATEGORY 
WESTERN AREA POWER ADMINISTRATION - COLORADO RIVER BASIN 

(In thoueande of dollars) 

FY 1980 FY 1981 FY 1982 
Actual Estimate Request 

B A BO B A BO BA ' BO 

Western Area,Power 
Administration - 
Colorado River 
Basin............ 5,152 -29,976 3,548 -9,561 --- -2,600 

Proposed Supplemental ... --- --- 80 77 --- 3 

Total, Western Area 
Power Administration- 
Colorado River Basin 5,152 -22,976 3,628 -9,484 --- 

- - - - .- . .- . 
-2,597 
- -- 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

PROGRAM OVERVIEW 
Colorado River Basins Power Marketing Fund 

Western Area power Administrat ion 

The Colorado River Basins Power Marketing Fund of t h e  Western Area 
Power Administrat ion (Western) encompasses t h e  power marketing and 
t ransmiss ion  func t ions  a s soc i a t ed  wi th  t h e  Upper Colorado River 
Storage P ro j ec t ,  t h e  Fort  Peck P ro j ec t  and t h e  Colorado River Basin 
P ro j ec t  inc luding  t h e  United S t a t e s  en t i t l emen t  from t h e  Navajo 
coal-f i r e d  p l a n t  near  Page, Arizona. 

Western's goa l s  a s soc i a t ed  wi th in  t h i s  fund a r e :  t o  continue t o  
opera te  and maintain over 3,000 miles of t ransmiss ion  l i n e s ,  substa-  
t i o n s  and switchyards i n  a high degree of r e l i a b i l i t y  so  t h a t  i n t e t -  
r up t ions  of s e r v i c e  t o  over  100 power customers a r e  inf requent ;  
t o  market e x i s t i n g  and p o t e n t i a l  Federal  power resources o f f e r i n g  
e l e c t r i c  resources  a t  r a t e s  cons i s t en t  with sound business  p r a c t i c e s  
t h a t  w i l l  enable meeting repayment r e s p o n s i b i l i t i e s ;  and t o  cont inue  
t o  incorpora te  environmental concerns i n  planning and ope ra t ion  and 
maintenance a c t i v i t i e s .  

Operation, maintenance and power marketing expenses a r e  f inanced from 
revenues c o l l e c t e d  by the  Department of Energy. Power s a l e s  and 
o the r  revenues c o l l e c t e d  i n  excess of expenses a r e  used t o  pay 
i n t e r e s t  and f o r  repayment of investments. Appropriat ions a r e  
requi red  f o r  t ransmiss ion  system cons t ruc t ion  on t h e  Upper Colorado 
River Storage P ro j ec t  (UCRSP). Revenues may not  be used t o  f inance  

..~.construction..activities f o r  t h i s  pro jec t .  Beginning i n  f i s c a l  year  
1982, funds f o r  UCRSP cons t ruc t ion  a c t i v i t i e s  a r e ' i n c l u d e d  under 
Western's Construct ion,  Rehab i l i t a t i on ,  Operation and Maintenance 
Fund. 

I n  f i s c a l  year  1980, est imated energy marketed by Western under 
t h i s  fund t o t a l  11.1 mi l l i on  megawatt hours and r e su l t ed  i n  about 
$145,232,000 of power s a l e s  revenues. In  FY 1981 and FY 1982, 
revenues a r e  es t imated  a t  $156,276,000 and $l71,395,000,res- 
pec t ive ly .  Tota l  power s a l e s  revenues f o r  t h e  period FY 1983 
through FY 1986 a r e  est imated a t  $631,419,000. These es t imates  
exclude For t  Peck P ro j ec t  energy s a l e s  and revenues which a r e  
i n t e g r a t e d  wi th  t h e  Pick-Sloan Missouri  Basin Project. ,and a r e  in-  
cluded i n  t h e  program overview f o r  t h e  Construct ion,  Rehab i l i t a t i on ,  
Operation and Maintenance ~ u n d .  Addi t iona l ly ,  an  a c t i v e  f u e l  
conserva t ion  program w i l l  cont inue  by supplying hydropower during 
peak load' per iods ,  r ep l ac ing  combust'ioii' genera t  ion. EstlinZited 
sav ings  of an equiva len t  of two t o  fou r  m i l l i o n  b a r r e l s  of o i l  a r e  
f o r e c a s t  annual ly.  



The inc rease  of $18,948,000 i n  o b l i g a t i o n a l  a u t h o r i t y  f o r  Western's 
Revolving Fund p r o j e c t s  f inanced from revenues is  due t o  increased  
requirements f o r  f i rm energy purchases and increased  p a r t i c i p a t i o n - i n -  
t h e  f u e l  conserva t ion  program and the  need f o r  a d d i t i o n a l  system 
replacements and addi t ions .  The f u e l  conservat ion program i s  
expected t o  i r lc tease illcome 125 percent  over expenses a s  wel l  a s  
conserve o i l  and gas-f-i-red -generation. Approximately 2,.300.,0_01) 
b a r r e l s  of o i l  a r e  a n t i c i p a t e d  t o  be saved during FY 1982. 

A c t i v i t i e s  a s soc i a t ed  wi th  recons t ruc t ion  of ,the Fort  Peck-Havre 
161-kV t ransmiss ion  l i n e  w i l l  cont inue i n  FY 1982. The t ransmiss ion  
l i n e  p re sen t ly  c r o s s e s  t h e  Ft. Belnap Indian Reservation. Even though 
a r e l o c a t i o n  of t h e  l i n e  i s  a n t i c i p a t e d ,  a po r t i on  of t h e  l i n e  w i l l  
s t i l l  c ros s  t h e  reserva t ion .  

I n  add i t i on ,  replacement work on a superv isory  c o n t r o l  and automatic 
d a t a  a c q u i s i t i o n  system a t  Western's Montrose, Colorado D i s t r i c t  
Off ice  w i l l  cont inue.  Western w i l l  a l s o  r ep l ace  obso le t e  communication 
and c o n t r o l  equipment, spec i a l i zed  high-cost equipment (such as a boom 
t ruck )  and equipment which conta ins  polychlor ina ted  biphenyls. 

I n  f u t u r e  years ,  Western w i l l  cont inue work wi th in  t h i s  fund on 
e s s e n t i a l  ope ra t ion  and maintenance of t he  t ransmiss ion  system t o  
opt imize t h e  use of e x i s t i n g  Federal  resources  t o  maximize b e n e f i t s  
and conserve nonrenewable resources. Cooperative work w i l l  a l s o  be 
continued wi th  non-Federal e n t i t i e s  on t ransmiss ion  f a c i l i t i e s .  



Col'orado R'iver 'B'asf ns 'Power -.Marketing Ftiiid 
Western Area Power Administration 

(Tabular dollars in thousands. Narrative material in whole dollars.) 

FY 1980 M 1981 
Appropri- Appropri- FY 1982 M 1982 
ation at'ion Base Request 

Power Marketing - Colorado 
River Basins Power Marketing" 
Fund (Western) 
Operation and Maintenance: 
Operating expenses - 
obligations ................. $ 41,380 $ 74,452 $ 74,377 $ 93,400 
Subtotal .................. $ 41,380 $ 74,452 $ 74,377 - $  93,400 

Of-fsetting collections: Applied 
power revenues used to offset 
operation and maintenance 
expenses .................. $-41,380 $-74,452 $-74,377 '$-93,400 

Construction: 
Operating expenses ......... $ 5,152 $ 3,548* ... ... 
Subtotal ................ $ 5,152 $ 3,548 ... ... 

Total, Operating Expenses $ 5,152 $ 3,548 ... ... 
Authorization: Sec. 302(a)(l)(E), P.L. 95-91 and various project authorizations. 

summary of Changes 

FY 1981 appropriation enacted ...................................... $ 3,548 
Program increases and decreases 

FY 1982 budget authority for Upper Colorado River Storage 
Project construction is requested under the Construction, 
Rehabilitation, Operation and Maintenance fund in order to 
consolidate all constuction activities under one account 
and to improve tlie financia1,management process.................. $ -3,548 

*Excludes a pending supplemental request of $80,000. 



N 1981 FY 1982 
Approprfation Request 

Operation and Maintenance . . . . .  $74,452,000 $93,400,000 

The FY 1982 obligation program'for operations and maintenance financed 
from power revenues is $93,400,000, an increase of $18,948,000 over FY 1981. 
The increase provides for full participation in the fuel replacement program 
and additional replacements and additions items. Participation in this 
program in the Upper Colorado River Storage Project should result in sub- 
stantial savings in oil or gas and accrual of additional revenues which 
more than offset the cost of purchased energy. Additionally, Western will 
continue reconstruction activities on the ~ort' Peck-Havre 161-kV transmission 
line. The following tabulation compares the FY 1981 appropriation to the 
FY 1982 request by major categories: 

N 1981 FY 1982 
Appropriation Change Request 

(obs.) ( $  in thousands) (obs.) 
Transmission System: 
'Operation & Maintenance of Transmission 

Lines.................................. $ 1,092 $+ 205 $ 1,297 
Operation & Maintenance of Substations... 1,511 + 914 2,425 
Operation & Maintenance of............... 
Communications Systems................. 457 + 127 584 

Subtotal - Transmission System...... $ 3,060 $+1,246 $ 4,306 

System Operation: 
Dispatching................'.............. $ 883 $+ 245 $ 1,128 
Power Marketing.......................... 3 50 + 31 38 1 - 
Power Billing & Collecting............... 36 1 4 3 404 

Subtotal - System Operation......... $ 1,594 + 319 1,913 

Ft. Peck Powerplant Generation Expense..... 2,365 + 95 2,460 

Purchase Power & Wheeling.................. $53,930 $+7,390 $61,320 

Energy Conservation & Renewable 
Resources Program........................ 20 + 36 5 6 

Administrative & General Expense........... 5,946 +1,701 7,647 

Interest................................... 4,500 ... .4,500 

Replacements & Additions................... 3,037 

Total - Operation & Maintenance (OBS) $74,452 $+18,948 $93,400 



Transmission System: FY 1982 Budget Request. . . . . . . . . . . $4,306,000 
This activity includes the operation and maintenance of approximately 3,000 
,miles of transmission lines, substations and the communication control 
system. While there is no increase in the quantity of transmission lines 
or substations, there have been additions to existing substations which 
will be completed and require operation and maintenance in FY 1982. The 
FY 1982 Budget Request provides for 17 additional full-time permanent posi- 
tions. Of these positions, six are required to maintain Colorado River 
Storage Project facilities in the Fort-Collins-Loveland Area, which were 
previously maintained on an "as needed" basis. These facilities require 
preventive and corrective maintenance to maintain them in a high state of 
reliability. The remaining 11 positions are required to maintain substation 
additions and control facilities. The FY 1982 Budget Request also provides 
for $282,000 for roof repairs at the Montrose District Office. 

The operation and maintenance of the transmission system consists of 
performing duties necessary to protect equipment and provide electric 
service to customers. Substations contain circuit breakers, switches, 
customer feeder terminals, transformers to change voltage levels, equipment 
to regulate voltages, relays for automatic protection, meters and associated 
electrical equipment. Operation and maintenance duties performed in substa- 
tions consist of switching to deenergize lines and equipment during emer- 
gencies and for maintenance of the electrical equipment. Transmission line 
maintenance includes ground or aerial line patrols for inspection purposes. 
Also included is the maintenance of all transmission lines, consisting of 
maintenance of structures, insulators, conductors, overhead ground wires, 
access road maintenance, right-of-way maintenance and weed control. The 
communication system consists of maintaining microwave equipment, radios, 
power line carriers, telemetering and other power system control equipment. 

System Operation: FY 1982 Budget Request. . . . . . . . . . . . .$1,913,000 
This activity includes power system control and dispatching, power marketing 
and power billing and collection activites. The FY 1982 Budget Request 
provides for three additional full-time permanent positions which are 
required to perform the system operations functions related to the substation 
additions which are scheduled for'completion in FY 1982 and will be in an 
operation and maintenance status. 

Power system control activities include the central control of the electric 
operation of the Federal transmission system, including load, frequency and 
voltage control of Federal generating plants; the operation of the central 
control and data acquisition computers at Western's power system control 
centers; the modification and maintenance of the operations related computers, 
computer termina1,equipment and computer programs; dispatching of power over 
the Federal transmission system; and coordinating the operation of the power 
system with other interconnected power systems. 

Ft. Peck Powerplant .Generation Expense: FY 1982 Budget ~e~uest. . $2,460,000 
This activity funds the expenses of the Corps of Engineers for the generation. 
of power at the Fort Peck Powerplant. 



. . . . .  Purchase Power and Wheeling: FY 1982 Budget Request. $61,320,000 

The FY 1982 request provides $25,150,000 for purchase energy requirements 
to meet contractual commitments; $32,620,000 for participation in the fuel 
replacement program; and $3,550,000 for wheeling expenses. The fuel con- 
servation program i.inder this activity is expected to incrcase income 125 
percent over expenses, as well as conserve oil and gas-fired generation. 
-Approximately 2,300,000 barrels of oil are anticipated to be saved during 
the fiscal year. 

Energy Conservation and Renewable Resources Program: FY 1982 Budget 
Request........ . . . . . . . . . . . . . . . . . . . . . .  .$56,000 
The FY 1982 Budget Request provides for full-time permanent positions and 

I contract services to conduct studies directed toward energy conservation 
and renewable resource development activity. In FY 1982, Western will 
expand participation in a shall-scale cogeneration project through pre- 
ference customers. One or more "retail-level" conservation pilot programs 
(e.g. residential conservation, solar water heating) will be evaluated and 
implemented through a small number of preference customer utilities to, 
promote area load reduction and stimulate the development of small-scale 
energy technologies. In addition, Western will purchase and install 
renewable energy generation equipment at selected locations to provide 
technical verification of specific site capabilities for future renewable 
resources development. 

Administrative and General Expense: FY 1982 Budget Request. . .  $7,647,000 
This activity includes executive management, direction of power management 
functional activities related to power supply and scheduling, power resources 
and requirements, general system studies, customer service policy development, 
environmental analysis coordination, and public involvement activities. It 
also includes administrative support services consisting of programs, finance, 
personnel, equal employment opportunity, safety, procurement, supply and 
office services, audit functions, computer support, legal counseling and 
the expenses associated with these activities for the Western Headquarters, 
Area Offices and field activities. 

. . . . . . . . . . . . . . .  Interest: FY 1982 Budget Request. $4,500,000 

The FY 1982 Budget Request provides $4,500,000 for interest accruing on the 
facilities of the Upper Colorado River Storage Project. 

Replacements and Additions: FY 1982 Budget Request. . . . . .  .$11,198,000 
Replacements and additions are units of property which are required for 
system operations and reliability. The replacements and additions which 
are provided for in the FY 1982 Budget Request are categorized as follows: 



Transmission line rehabilitation: FY 1982 Budget Request . . .($2,700,000) 
Reconstruction and realignment of the Fort Peck-Havre 161-kV transmission 
line which serves as a link between the Fort Peck Powerplant and Western 
transmission systems in Montana will be initiated. The 188-mile-long line 
was first energized in 1935 to serve construction power requirements at 
Fort Peck Dam. The line has no overhead ground wire, making it extremely 
vulnerable to lightning strikes and has pole shell rot. The environmental 
impact statement will be completed, acquisition of field data will be 
completed, preparation of designs and specifications and acquisition of 
right-of-way will be initiated. Construction is scheduled for FY 1983. 

Substation equipment: FY 1982 Budget Request. . . . . . . . . ($2,130,000) 
Included in the FY 1982 Budget Request is $600,000 for the replacement 
of an oil circuit breaker for O'Fallon Substation and $1,160,000 for the 
polychlorinated biphenyl replacement program. The reinainder is for various 
electrical equipment which requires replacement. 

Mobile ,equipment: FY 1982 Budget Request. . . . . . . . . . . . ($500,000) 
The FY 1982 program provides for one insulated boom truck, eight trucks, 
one tanker trailer, one backhoe and one tilt-deck trailer. 

Communication and control equipment: FY 1982 Budget Request. .($5,646,000) 
The program provides $2,800,000 for the acquisition of a supervisory control 
and automatic data acquisition system which will replace an obsolete and 
inadequate system installed in the Montrose, Colorado, District Office 
in 1962. It also provides for $1,800,000 for microwave equipment. The 
remaining amount is for replacements of telemetering equipment, trip-tone 
equipment, chart recorders and other miscellaneous communication equipment. 

Maintenance facilities: FY 1982 Budget Request . . . . . . . . . ($84,000) 
The program provides for a vehicle and parts building in the Fort Peck, 
Montana area. 

Tools and work equipment: FY 1982 Budget Request. . . . . . . . ($138,000) 
The FY 1982 program provides for the replacement of test equipment, tools, 
shop and garage equipment and other tools and equipment. 



Department of Energy 

Proposed .Appropriation Language 

Emergency Fund, Western Area Power' Administrat ion 

For t he  "Emergency Fund", a s  au thor ized  by t h e  Act of June 26, 1948 ( 4 3  
U.S.C. 502), t o  remain a v a i l a b l e  u n t i l  expended f o r  t h e  purposes s p e c i f i e d  i n  
t h a t  Act, [$200,000] '$500,000 t o  be der ived  from t h e  Department of t h e  
I n t e r i o r  Reclamation Fund (Energy and Water Development Appropriat ton Act, 
1981). 



Department of Energy 
FY 1982 CONGRESSIONAL BUDGET REQUEST 

AMOUNTS AVAILABLE FOR OBLIGATION 
Emergency Fund - Western Area Power Administration 

(In thousands of dollars) 

FY 1981 

Appropriation .................................. $200 

- 
Subtotal, Budget Authority ................... 200 

Receipts and Reimbursements 
Unobligated Balance, Start of Year ........... 234 ... Unobligated Balance, End of Year ............. - 

~otal, Obligations ................... .. ........ $434 - 



Department of Energy 
F Y  1982 CONGRESSIONAL BUDGET REQUEST 

PROGRAM OVERVIEW 

Emergency Fund - Western Area Power Administrat ion 

The Emergency Fund f o r  t h e  Wester11 Area Power Admin'istration a s  authorxzed 
by t h e  Act of June 26, 1948, (43  U.S.C. 502), is  f o r  purposes of defraying 
expenses incur red  because of unusual o r  emyrgency condi t ions  such a s  damage 
t o  t ransmiss ion  l i n e s ,  o r  o the r  phys ica l  f a i l u r e s  o r  damage, a c t s  of God o r  
of t h e  pub l i c  enemy, f i r e s ,  f loods ,  drought ,  s t r i k e s  o r  f r e i g h t  embargoes, 
o r  condi t ions  causing o r  t h r ea t en t ing  t o  cause i n t e r r u p t i o n  i n  ope ra t ion  of 
power systems. This fund is  necessary t o  i n s u r e  con t inu i ty  of power serv ice .  
Appropriat ions a r e  t o  remain a v a i l a b l e  u n t i l  expended f o r  t h e  purposes 
s p e c i f i e d  i n  t h e  Act. 



Emergency Fund 
Emergency Fund - Western Area Power Administrat ion - Operating Expenses 
.(Tabular .dol lars .  . i n  thousands.. Na-rrative-materi'al i n  whdle ifoll'ars.) 

N 1980 FY 1981 FY 1982 FY 1982 
ApproprLati-on Ap.propriation Base- Request 

Emergency Fund (Western) 
o p e r a t i &  expenses ..... $200 $200 $200 $500 

Tota l  .................... $200 $200 $200 $500 

Authorizat ion:  Sec. 1, P.L. 790 

Summary of Changes 

FY 1981 Appropriat ion enacted.................................... $200 
Bu i l t - i n  i nc reases  and decreases:  

< NO change...................................................... 0 
FY 1982 B a s e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $200 
Program inc reases  and decreases:  

Increase  t o  cover emergency expenses........................... $300 
FY 1982 Budget Request......................................... $500 

The Emergency Fund f o r  Western a s  au thor ized  by the  Act of June 26, 1948, 
( 4 3  U.S.C. 502), i s  f o r  purposes of def ray ing  expenses incur red  because 
of unusual o r  emergency condi t ions  such a s  daniage,to t ransmiss ion  l i n e s  o r  
o t h e r  phys ica l  f a i l u r e s  o r  damages, a c t s  of God o r  of t he  publ ic  enemy, 
f i r e s ,  f loods ,  drought ,  s t r i k e s  o r  f r e i g h t  embargoes, o r  condi t ions  causing 
o r  t h r ea t en ing  t o  cause i n t e r r u p t i o n  i n  ope ra t ion  of power systems. 
Appropriat ions a r e  t o  remain a v a i l a b l e  u n t i l  expended f o r  t h e  purposes 
s p e c i f i e d  i n  t h e  Act. 

The FY 1982 r eques t  of $500,000 i s  requi red  t o  def ray  emergency expenses 
and i s  necessary t o  ensure con t inu i ty  of e l e c t r i c  s e r v i c e  and continuous 
ope ra t ion  of power f a c i l i t i e s  i n  event of a major emergency. 
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Department of Energy 
Fi 1981 Request for  Rerciroion 

Energy Supply B6D - Operating Expenreo and Plant  6 Capital  Equipment 
-(Dollarm i n  Thourando) 

Solar  Presently Revired Propoeed - 
Subprogram Available Requeet Remcirrions 

1. Active 
Ope ra t ing  $ 42,450 $ 40,150 $ -2,300 
Capital  Equipatent 1,250 1,250 0 

TOTAL 43,700 41,400 -2,300 

2. Passive 6 Hybrid 
O ~ e r a t i n n  32.900 31,400 - 1,500 -r - " 
Capital  Equipment 500 500 0 

TOTAL 33,400 31,900 -1,500 

3. Pho towl t a i c  
Operating 153,200 132,200 - 21,000 
Capi ta l  Bquipmnt 7,000 7,000 0 

TOTAL 160.200 139,200 - 21,000 

4. Solar  lbt-1 
Operating 105,650 87,600 - 18.050 
Capital  Equipment 4,250 4,250 0 
Corn t m c t  ion 31,850* 31,850+ 0 

'POTAL 141,750 123,700 -18,050 

5. Bicmaes 
Operating 45,750 30,900 -14,850 
Capital  Equipment '750 300 - 450 , 

TOTAL 46,500 31,200 -15,300 

6. Wind 
Operating 83,700 58,100 -25.600 
Captiel  Equipment 2.100 1,600 - 500 

TOTAL 85,800 59,700 -26,100 

1. Ocean 
Operating 38,300 33,900 - 4,400 
Capital  Equipment 700 700 0 

TOTAL $ 39,000 S +.a00 $- 4,400 

*Includes $8,000 for  B a r s t w  projec t  deferred from PY80 



Presently Revired Proposed 
Subprogram Available Request Eercirsions 

8. International 
Operating $ 12.000 $ 10.800 $ -1,200 

9.  , Information 
operating 

10. SERI 
COW t a c t i o n  

11. Program Direction 6.786 

Total Operating 522,136 
Total Capital Equipment 16,550 
Total Cowtruction 36.850 

Total Solar ESRLD $575,536 

Congreooional Reduction (20.200) 

Total Direct so l& $555,336 

Alcohol Fuelr - -  --- 
Operating 
Corn truction 

Total Solar 



J u s t i f i c a t i o n  

.Act ive Sola r  Beating 6 Coolina ($2,300) 

Increaming energy p r i c e s  v i l l  i n c r e a s e  demand f o r  r o l a r  hot  water  and a c t i v e  
rpace  h e a t i n g  mystems , and h igher  r a l e r  volumes, rhould provide t h e  necesrary 
c a p i t a l  f o r  t h e  i n d u r t r y  t o  r e i n v e s t  f o r  requ i red  product improvement. Decontrol 
of o i l  and cont inued r o l a r  t a x  c r e d i t s  w i l l  a c c e l e r a t e  t h i s  trend. The Federal  
r o l e  i r  to continue t o  rupport  advanced, long-tam, high r i s k  RbD r e l a t e d  t o  
a c t i v e  molar coo l ing  rystemr. For t h e r e  reasons,  and i n  l i g h t  of t h e  proposed 
FY 1982 funding l e v e l  f o r  t h i s  program t h e  fol lowing is propored f o r  r e s c i r r i o n :  

o Reduction i n  near  term r o l a r  h o t  water  and rpace h e a t i n g  ($2,300) 

Pass ive  and Hybrid Sola r  Energp: ($1,500) 

The g r w i n g  publ ic  concern with the  high c o s t  of energy t o  h e a t  bu i ld ings  
w i l l  c r e a t e  t h e  demand f o r  b u i l d e r s  t o  provide pass ive  r o l a r  rymtema. R e s i d e n t i a l  
h e a t i n g  appl ica t ion#  a r e  c o s t  competi t ive;  consumer demand is  increaring.  The 
Federa l  r o l e  w i l l  concent ra te  on long  term U D  f o r  innovat ive d e r i g m  and m a t e r i a l s  
f o r  r e s i d e n t i a l  cool ing and commercial h e a t i n g  and cool ing  deeigna and mate r ia l s .  
For t h e r e  rea ronr  and i n  l i g h t  of t h e  propwed FY 1982 funding l e v e l  f o r  t h i r  
program t h e  fol lowing is propomed f o r  r e r c i s a i o n :  

o Reduction of r e r i d e n t i a l  h e a t i n g  and h o t  water ($1,500) 

Photovol ta ic  Energy Sys tem ($21,000) 

The Federal  r o l e  is t o  support long-term high r i s k  RbD on promising PV 
technologier  t h a t  have t h e  p o t e n t i a l  f o r  providing e l e c t r i c a l  energy a t  competi t ive 
p r ices .  Industry v i l l  provide the f i n a n c i a l  resources necessary t o  develop, 
produce, and market PV mysterna. liigher energy p r i c e s ,  r e f l e c t i n g  decont ro l  of 
o i l ,  and continued tax  c r e d i t s  w i l l  a c c e l e r a t e  p r i v a t e  s e c t o r  responses. The 
indumtry's responre t o  market fo rces  mano  t h e  DOE photovoltaice program can reduce 
i t r  a c t i v i t i e s  focused on near  term technology development and commercialization. 
For t h e s e  reaeons and i n  l i g h t  of t h e  proposed FY 1982 funding l e v e l  f o r  t h i s  
program t h e  following is proposed f o r  r e s c i r r i o n :  

o Reduction of rystem engineer ing  standard. ($2,800) 

o El iminat ion of market development a c t i v i t i e r  ( $ l l , t 0 0 )  

o El iminat ion of r e v e r a l  t a a k s  i n  low c o s t  s o l a r  a r r a y  p r o j e c t  ($850) 

o Reduction i n  planning a c t i v i t i e s  ($5,650) 



Solar  Thermal Energy S y s t e m  ($18,050) 

Based upon continued advanced U D ,  t e s t i n g  of components and rubsyrtems, 
a0 wel l  a s  ruppor t ing  conceptual designa,  t h e  r e v i r e d  PY 1981 Sola r  Thermal 
program *11 provide i n d u r t r y  v i t h  t h e  t echnica l  b ~ s e  from which they can develop 
molar thermal products and c o n r t r u c t  f i r r t  of a kind, commercial r c a l e  p lan ts .  
A r t rong  cmmnitment by t h e  p r i v a t e  s e c t o r  t o  develop mnuf!cturing c a p a b i l i t y  
and d i s t r i b u t i o n  networks can r e r u l t  i n  s i g n i f i c a n t  achievementr. There a r e  . 
prel iminary ind ica t iono  t h a t  t h e r e  a c t i o a o  a r e  being contemplated by p r i v a t e  
industry.  Ris ing  conventional  energy p r i c e r ,  a c c e l e r a t e d  by decont ro l  o f . o i 1 ,  
and continued Federal  t a x  c r e d i t s  f o r  molar energy v i l l  provide f u r t h e r  s t imulus 
t o  p r i v a t e  i n d u o t i p  t o  undertake neare r  term RDLD and cummercialization thereby 
permi t t ing  t h e  r e s c i r r i o n  of  these  n e a r e r  term a c t i v i t i e s .  For these  reasons,  
and i n  l i g h t  of t h e  propored PY 1982 funding l e v e l  f o r  t h i r  program t h e  f o l l o v i n g  
i r  propored f o r  r e s c i r r i o n  i n  opera t ing  expenoe fundr: 

o Reduction of t h e  R e p o v a r i n g / I o d u r t r i d  R e t r o f i t  Program ($3,580) 

o Termination of l o r t e k p e r a t u r e ,  50,000 rq. f t., evacuated tube ' c o l l e c t o r  
i n d u o t r i a l  h e a t  f i e l d  e x p r i m c a t  p r o j e c t  ($2,800) 

o I n i t i a t i o n  of clooe-down of Wid-Temperature So la r  Syatema T e r t  
F a c i l i t y  f o r  l i n e  focur technology ($1.870) 

o Reduct ion  of t h e m 1  8 torage technology deve lopmnt  ($1,800) 

o Reduction of a n a l y s i a  and advanced development a c t i v i t i e r '  ($1,680) 

o Reduction i n  support of r e l a t e d  a c t i v i t i e s  ($6,320) 
It i r  a n t i c i p a t e d  t h a t  $3,680 of c o n s t m c t i o n  funds w i l l  be a v a i l a b l e  
by; d e f e r r i n g  c o n s t r u c t i o n . o f  t h e  Small Community S o l a r  Energy Experiment 
($2,6801; and pro jec ted  underrun ($1.000) from Sola r  h e ,  10 UW 
Cent ra l  Receiver P i l o t  Plant.  When t h e  a v c i l a b i l i t y  of funds is  
d e t e k i n e d ,  a c t i o n  w i l l  be i n i t i a t e d  t o  reprogram t h e  cons t ruc t ion  
fundr t o  opera t ing  funds. 

Biomass Energy Systems ($15,300) 

The near-term impact of biomass energy comes pr imar i ly  from t h e  d i r e c t  
combustion of vood and t o  a l e r s e r  e x t e n t  from on-farm anaerobic d i g e s t i o n  
g a r i f i c a t i o n  aad comburtion of a g r i c u l t u r a l  vas te r .  The technica l  base f o r  
these  near  term a c t i v i t i e s  i s  n e a r l y  c w p l e t e  and the  economics a r e  i n  many 
cases favorable .  T h e r e  a r e  r t rong  ind ica t iono  t h a t  t h e  p r i v a t e  r e c t o r  w i l l  
cont inue t o  i n c r e a s e  t h e  use of  b i o ~ . s r  a s  a f u e l  rource. Ri r ing  conventional  
energy p r i c e s ,  acce le ra ted  by decont ro l  of o i l ,  and continued Federal t a x  
c r e d i t r  f o r  rolmr energy w i l l  provide f u r t h e r  s t imulus t o  p r i v a t e  indus t ry  t o  
undertake n e i r e r  term RDLD and commercialization thereby p e ' m i t t i n g  t h e  r e s c i r s i o n  
of t h e r e  neare r  term a c t i v i t i e r .  For t h e s e  reasons,  aad i n  l i g h t  of the.proposed 
FY 1982 funding leve l  f o r  t h i r  program t h e  following i r  propored f o r  r e r c i s r i o n :  

o Phase out r e g i o n a l  vood t e c h n i c a l  a r a i s t a n c e  d f f o r t r  t o  i n d u r t r y ,  
reg iona l  vood assessmentr and consumer information a c t i v i t i e s .  
Eliminate'  t h e  ' r e s i d e n t i a l  i n d u s t r i a l  wood p r o p -  ($7,250) 



o Eliminate  anaerobic d i g r e t i o n  dkmonatrationr and information t r a n e f e r  
of anaerobic d i g e r t  i o n  technology. El iminate  arreerment of low Btu 
g a s i f i c a t i o n  of crop r e r i d u e r  and reduce e x p e r i ~ n t r  on developing 
on-farm methodr t o  produce, procera and r t o r e  vegetable  o i l r  a s  
d i e r e l  f u e l  rubr  t i t u t e .  ($6,750) 

o Terminate re rearch  on petrochemical s u b r t i t u t e a  frw e lec t rochemica l ly  
converted biomaer f o r  producing hydrocarbons, olefinm and alcohols. 
Delay research i n  developing t h e  conversion of l i g n o c e l l u l o r i c  waste 
mate r ia l s  i n t o  phenols ,  and r e s i n # .  Cancel i n t e g r a t e d  aquatic. 
program f o r  t h e  production of fue l8  from f l o a t i n g  reaweedr i n  
rou thear te rn  c o a r t a l  v a t e r s  and cancel  developrent of o i l  producing 
microalgae ryrtams ur ing  brackkirh va te r .  ($2,850) 

o Reduction of c a p i t a l  equipment requ i red  by defe r red  pro jec t r .  ($650) 

Wind Energy Syrtema ($26,100) 

Deregulation of o i l  and i n c r e a r i n g  n a t u r a l  gar p r i c e r ,  coupled v i t h  continued 
wind energy t a x  c r e d i t r ,  a r e  removing r u b s i d i e r  f o r  competing o i l  rod gar 
technologies  t h a t  have prevented wind energy from achieving i t r  t r u e  p o t e n t i a l .  
Therefore,  it i r  p o r r i b l e  t o  r h i f t  t h e  focur of t h e  wind program m a y  from near  
term technology development and commercialization e f f o r t 8  t h a t  can be undertaken 
by t h e  p r i v a t e  r e c t o r  i n  rerponae t o  market fo rcer ,  There a r e  i n d i c a t i o n r  t h a t  
t h e  p r i v a t e  r e c t o r  is contemplating and i n i t i a t i n g  act ion8 t o  develop c o a t  
e f f e c t i v e  wind ryetemr and t o  i n v e r t  i n  f a c t o r y  f a c i l i t i e r  and marketing netvorks. 
For t h e r e - r e a r o w ,  rod i n  l i g h t  of t h e  propored PY 1982 funding l e v e l  f o r  t h i r  
program tha  f o l l d n g  i r  propomed f o r  r e a c i r r i o a :  

o Reduction i n  near  term component and technology research  and development 
a c t i v i t i e r  (52,500) 

o Reduction i n  f i e l d  t e a t  experiments ($2,500) 

o Reduction i n  mission,  economic, and market ana lys io  a c t i v i t i e s ;  i n t e r -  
na t iona l  and outreach programs; and wind c h a r a c t e r i r t i c r  p rogram ($6,500) 

o Reductions l ead ing  t o  c loae  out of nod-5 and raved by not i n i t i a t i n g  
nod-6 wind d c h i n e  development ($16,600) 

ocean Energy Sycltshu ($4,600) 

These reduct ione a r e  i n  support  of phasing ou t  a c t i v i t i e s  of t h e  ocean energy 
9ystem.s program. The-.ocean energy-systems program is not . requea t ing  funding i n  
FY 1982 on the  b a s i s  t h a t  t h e  program is  one of  high r i s k  v i t h  uncer ta in  payoff ,  
and technica l  f e a s i b i l i t y  a t  a smal l  s c a l e  has  a l ready  been demonstrated i n  a 
privately-funded operat ion.  This  program is proposed t o  be terminated i n  19R2. 
It is est imated chat  t h e  a s s o c i a t e d  terminat ion c o s t s  a r e  $2,000,000, c o n s i s t i n g  
of $700,000 a s  a r e s u l t  of t h i s  r e s c i s s i o n  and an a d d i t i o n a l  $1,300,000 t o  
complete program tennilration. These c o s t s  w i l l  be funded from c u r r e n t  appropri-  
a t e d  funds. For t h e s e  reasons,  t h e  fol lowing is proposed f o r  r e s c i s s i o n :  



o Reduction of environmental mearurementr and miesion planning a c t i v i t i e e  
($1,400) 

o . Reduction of hea t  exchanger deve lop l~ent r  ($600) 

o ~ e d u c t i ' o n  of cold water  p i p  experiment support ($1,200) 

o Decreaee i n  b iofou l ing  and corromion support ($1,200) 

I n t e r n a t i o n a l  ($1,200) 

The f o l l o v i q  i e  proposed f o r  remcimmion: 

o A reduct ion o r  t e rmina t ion  of j o i n t  U.S. - I t a l y ,  p r o j e c t  ($1,200) . 

h e  I n t e m e t i o n a l  program i n  r e d i r e c t i n g  i t s  e f f o r t *  i n  i n t e r n a t i o n a l  
a c t i v i t i e e  and reemphasizing i ts t r a d i t i o n a l  r o l e  i n  t h a t  technology programs 
w i l l  p a r t i c i p a t e  and c a p i t a l i z e  on i n t e r n a t i o n a l  BbD a c t i v i t i e s .  

Alcohol h e l m  ($5,300) 

Thin reecismion request  r e f l e c t s  t h e  Adminiatration'm.policy of e h i f t i n g  
w a y  from Federal  rupport  of near-term BbD and commcrcialization.effortr. 
P r i v a t e  i n d u r t r y  rhould and can p r w i d e  needed market development. Therefore 
t h e  f o l l o v i n g  i r  propomed f o r  reec i s r ion :  

o  Reduction i n  d i r e c t  rupport  of g r a n t  p r o j e c t s  and market development 
a c t i v i t i e s  ($2,800) 

o t e rmina t  ion of Biomaee Product ion  Convere ion Pro jec t  ($2,500.) . 



Geothermal 
Operating Expenses 

Hydrothermal Ind. 
~eo~ressured Res. 
Geoth. Tech. Dev. 

Hot Dry Rock 
Component Dev. 

Program Direction 
Capital Equipment 
Hydrothermal Ind. 
Geopressured Res.~ 
Geoth. Tech. Dev. 

Hot Dry Rock 
Component Dev. 

Construction - Flash Demo-Valles 
Caldera, NH - Binary Demo- 
Heber. CA 

Total Geothermal 

Department of Energy 
FY 1981 Request for Rescission 

Energy Supply - Research and Development 
(Dollars in Thousands) 

Appropriation 
BA - BO - 

Proposed Revised 
~pprop;iat ion Rescission 
BA - BO - B A - BO - 

Justification 

This proposed rescission of $13,500,000 reduces hydrothermal industrialization 
funding for the user coupled programs-a cost shared project to evaluate drilling 
in low and moderate temperature reservoirs to support non-electric ~rojects-and 
for feasibility studies for private sector development of non-electric projects 
($6,500,000). It also reduces geopressured resource funding by cancelling one 
geopressured well project. ($2,539,000) And cuts back funds for near-term drilling 
research and completion technology ($161,000). Finally, the rescission terminates 
funding for the second denastration olant at Peher. California emvlo~ing hinarp 
technology ($4,000,000). These reductions are justified because commercial efforts 
in the private sector are now well developed, along with near-term R&D, and can 
be supported there. Additionally, reliance should be placed on the private sector 
for the necessary funding for denonstration plants, therefore, cancellation of the 
second demonstration planr at Heber, California is appropriate. 



Department of Energy 
FY 1981 Request for Rescission 

Energy Supply - Research and Development 
(Dollars in Thousands) 

Presently Revised Proposed 
~vaiiable Appropriation Rescission 
B A - BO - B A - BO - B A - BO - 

Hydropower 
Operating Expenses 
Hydro Development 11,011 14,714 6,409 14,688 -4,602 -26 

Feasibility Study 
Loans 10,000 7,497 -9,944 4,523 -19.944 -2,974 

789 789 789 0 Program Direction 789 --- 
Total 

Justification 

The snall, hydropower industry has experienced a revitilization as evidenced 
by the tremendous growth of apolications at the Federal Energy Regulatory 
Cammission (FERC) for preliminary permits and licenses. Additionally, suffictcnt. 
incentives are prwided.through a 21 percent investment tax credit and 
through credit programs in the Department of Agriculture. As a result, the 
Mministration proposes to rescind $24,546,000 in FY 1981. 

This rescission vill result in the cancellation of two demonstration construction 
projects in Nashu, New Hampshire and one cost-shared demonstration project in 
Columbus, Ohio for mall-scale development of hydropower plants ($4,602,000). 
With the existence of the financial incentives noted above, coupled with the 
decontrol of crude oil, the Administration nov believes there are adequate in- 
centives for the construction and demonstration projects to proceed without' 
additional federal support. The remaining funds proposed for rescission are for 
Feasibility Study loans which provide for technical assistance to developers for 
assessing potential projects suitability as small, hydropower plant sites 
($19,944,000). Because of the partial de-regulation of licensing procedures 
as proposed by P W C  there will.no longer be a need for the feasibility 
and licensing loan program. 

Funds remaining in W 1981 will provide for an orderly ~ h a s e  out of Federal 
activities including completion of the 20 cost-shared demonstration projects 
which will bring 134 MW of power on line by 1985. 
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Department of Energy 
FY 1981 Request f o r  Reccission 

E l e c t r i c  Energy - Research and Development 
(Dol la rs  i n  Thousands) 

Presen t lv  

E l e c t r i c  Energy Systems 
3perat  ing Expenses 

?over Delivery 18,500 18,290 
Sower Supply Ind. 19,000 21.309 
Frozram Direct ion 923 ~ 2 3  

Total  Operating h p .  38,423 40,423 

Capi ta l  Expenses 
Power Delivery 1.500 1,150 
Construct ion 0 0 

Total  E l e c t r i c  Energy 39,923 41.573 -- 

Revised Proposed 
Appropriation Rescission 

B A - BO - BA - BO - 

Jus t  i f  i c a t  ion 

This  proposed r e sc i s s i on  ($4,882,000) reduces power de l i ve ry  funding f o r  : t h e  
deep water submarine cable,  cur ren t  program e f f o r t s  t o  increase  e l e c t r i c  pover 
t r a n s f e r  capac i ty  and t he  improvement of e l e c t r i c  energy system e f f i c i ency /  
r e l i a b i l i t y  (S1.510,000). Addit ional ly,  t h e r e  is a reduct ion in power supply 
eyetem's funds f o r  t he  opera t ion ,  managenent and cont ro l  of e l e c t r i c a l  energy 
systems from new sources t h a t  nay be uncontrol led,  dispersed,  i n t e rmi t t en t  and 
geographical ly l l n i t e d  ($2,288,000). Funds f o r  t h e  proposed cons t ruc t ion  of t h e  
high-bay addi t ion  t o  t h e  Los Alamos Laboratory in N.M. a r e  no longer required 
($767,000). These ac t i ons  a r e  j u s t i f i e d  because increased r e l i a n c e  is being 
placed on t h e  p r i va t e  s ec to r  in car ry ing  out  near-term research  and development 
and appl ica t ion  of developed technologies.  Accordingly, t he  E l ec t r i c  Energy 
program w i l l  now focus on longer-term high-r isk but high payoff research  that 
w i l l  not  nor cannot be done by t h e  p r i va t e - s ec to r .  



Department of  Energy 
PY 1981 Request f o r  Rescissions 

Energy Supply Research and Development 
(Dol la r s  i n  Thousands ) 

P r e s e n t l y  Revised Proposed 
Energy S torage  Systems Available  A ~ w o ~ r i a t i o n  Rescission 

Operat ing Expenses 

Electrochemical 
S t o r a g e  $37,800 

Phys ica l  and , 

Chemical S torage  31,300 
Program Direct ion 1 .OOO 

T o t a l  Operating Expense 70,100 
C a p i t a l  Equipment 

Electrochemical  
S torage  700 

Phys ica l  and 
Chemical S torage  1 .000 

T o t a l  Capi ta l  Equipment 1,700 

T o t a l  Energy S torage  

LOO 

J u s t i f i c a t i o n  

The proposed r e s c i s s i o n  of $19,933,000 r e f l e c t s  a deemphasis i n  near-term technology de- 
velopment and demonstration e f f o r t s  t h a t  can be undertaken by p r i v a t e  industry.  Federal  
spending w i l l  be ,  i n  g e n e r a l ,  concentrated upon long-term, high-r isk,  high-payoff research  
and technology base development p r o j e c t s  where t h e r e  is l i t t l e  c u r r e n t  p r i v a t e  s e c t o r  
i n t e r e s t  o r  investment. P r o j e c t s  designed t o  a c c e l e r a t e  development o r  commercialization 
of  promising near-term electrochemical  technologies ,  f o r  example, w i l l  be el iminated o r  
phased o u t  i n  an o r d e r l y  manner. Federal  involvement is not  var ran ted  i n  l i g h t  of exis-  
t i n g  marketplace i n c e n t i v e s  and p r i v a t e  s e c t o r  a b i l i t y  t o  e x p l o i t  proven concepts. 
Proposed decreases i n  funding w i l l  l i m i t  t h e  leverage obtained from indus t ry  cost-sharing 
arrangements, b u t  a d d i t i o n a l  p r i v a t e  s e c t o r  a c t i v i t y  is expected t o  o f f s e t  leverage 
losses .  

Electrochemical S t o r a a g  

me change i n  program emphasis on t h e  s o l a r  (photovoltaic .  t h e d l  d i s h e s  and OTEC), 
e l e c t r i c  v e h i c l e s  and d i spersed  b a t t e r y  missions d i c t a t e s  t h a t  c e r t a i n  near-term 
ievelopment p r o j e c t s  (molten s a l t s ,  s o l i d  e l e c t r o l y t e  and flow b a t t e r y  systems) can be- 
terminated. 

A l l  planned f i e l d  t e s t  a n d . t e s t  bed experiments a r e  terminated because of change i n  
emphasis r e l a t e d  t o  f u e l  s u b s t i t u t i o n  and Fmproved thermodynamic e f f i c i e n c y .  



Phys ica l  and Chemical E w  Stor* 

The planned FY 1982 budget e l imina tes  c e r t a i n  a c t i v i t i e s  and a more l imi ted  f e d e r a l  r o l e  
is r e f l e c t e d  i n  t h e  r e s c i s s i o n  f o r  FT 1981. The long-range outlook f o r  s e v e r a l  explora- 
t o r y  e f f o r t s  is no longer  as promising as o r i g i n a l l y  thought and t h e r e f o r e  s e l e c t e d  
p r o j e c t s  i n  t h e  fol lowing a r e a s  a r e  included i n  t h e  resc i ss ion :  development of  hydrogen 
technology, l a r g e  s c a l e  magnetic s t o r a g e  systems, and f l y v h e e l s  f o r  s p e c i f i c  a p p l i c a t i o n s .  
A c t i v i t i e s  a r e  a l s o  being el iminated where t h e  p r i v a t e  s e c t o r  w i l l  be encouraged t o  
complete development and demonstration work i n  progress. Demonstrations of  seasonal  
thermal energy s t o r a g e ,  underground pumped hydro machinery development, i n d u s t r i a l  r e t r o -  
f i t  and e l e c t r o l y z e r  development f o r  hydrogen product ion would be terminated on t h i s  
bas is. 
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Department of Energy 
1981 Request f o r  Rescission 

Geothermal Resource Development Fund - Research and Development 
(Dol la rs  i n  Thousands) 

Appropriat ions provided under t h i s  heading i n  the  Energy and 
Water Development'Appropriations Act f o r  1981 (Public  
Law 96-367) a re . resc inded  i n  t h e  amount of $22,066,000 ' 

Present ly  Revised Proposed 
~ v a i l a b l i  Appropriation Rescission 

B A - BO - B A - BO g - BO - 
Geothermal Resource Development Fund 

Operating Expenses 
Guarantee Reserve Fund 0 0 -21,982 1.253 -21,982 1,253 
Loan Evaluation Fund 1,091 1,054 990 1.038 -101 16 
Program Direc t ion  -- 210 193 193 2 09 - - - - -  17 A 6  

Tota l  1,284 1.247 -20,782 2 500 -22,066 1 253 -- -- * 

J u s t  i f  i c a t  ion 

The proposed r e sc i s s i on  of S22.066.000 v i l l  e l imina te  a reserve  f o r  loan d e f a u l t s  
e s t ab l i shed  t o  help minimize a lender ' s  f i nanc i a l  r i s k  so t h a t  c r e d i t  can be made 
a v a i l a b l e  f o r  the  cons t ruc t ion  and opera t ion  of geothermal pro.fects  ($21,982,000). 
~t a l s o  reduces funding f o r  t he  loan eva lua t ion  fund ($101,000). These ac t i ons  
a r e  j u s t i f i e d  because t he  program has developed s u f f i c i e n t  l n t e r e s t  in t h e  p r i va t e  
s ec to r ;  such t ha t  p r i v a t e  c a p i t a l  v i l l  be available t o  continue t h e  development 
of worthy hydrothermal-geothermal resourcee.  This in tu rn  w i l l  then al low 
market f o r c e s  t o  properly determine t he  appropr ia te  a l l o c a t i o n  of f i n a n c i a l  
resources .  

1/ Increase  i n  ou t l ay s  r e f l e c t  revised i n t e r e s t  d i f f e r e n t i a l  p ro jec t ions .  - 
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k p a r a r n t  of Energy 
11 1981 wwrt f o r  t r c i r r i o a  

~ p p r o p r b t i o ~  oadrr thi. h r d i q  i n  the Dmpatbrnt of In te r ior  mad bl8t.d 
Agencier Approprlatiorro Act, 1981 ( h b l i c  Lav 96514) and tho Sopplaental  
Approprtatiolu Act, 1978 (PubUc k u  95-200) arm r68cind.d in the arountr of 

- 
$6,609,000 and $6,000,000, rupect ively.  

m r t i c .  h ~ q p  supply u , 8 n  rr,s84 4,797 ro,soo -7,076 
Naval Petroleum Reran88 197,974 194,106 198,246 191,034 272 
& v d  0 U  Shale Raraner  3,900 3,800 3,900 3,800 - 
Federd  l u r i n g  2,775 2;699 2,375 2,300 4 0 0  
Solar 8 . W  28,240 3,095 26,147 -5,445 
m~~tiV8 D-cti~a 1,OOO l,OOO 1,000 1,OOO 0 

The t o f a  'kereirrion f o r  the Energy heduct ion,  Demonrtratiorr r a d  Dirtributioa 
Approprktioa i. $l2,649,000. t b i a  L cooporad of rrdPetioa t o  m a t i c  
&ergy Supply ($7,076,000; including $6,000,000 P r a  t b r  n r e n r  fund of the 
coal loan guaranter program); k i n g  ($400,000); a d  Solar h r l u t i p g  
Amlyrir  ($5*,44S,000). Thrrr m u n t r  u o  o f f r r t  by an l n c r u r r  f o r  ?T 1981 
pay-coot requirements to the H.-1 Prtrolaum P . r e n r r  ($272,000). 

C o d  L - 
Funding for .  this ProgrtlP 9.d inteadad t o  &tor  projects  fuuded under the  
Alte=tive F d r . & t  md  gather and dfreu&tatr the l a foma t ioo  t o  pr tvate  
indwtxy. hmds in the -0-t of $427,000 a r e  proporrd f o r  rescirr ioo.  It 
i r  planned f o r  thi. a c t i v i t 7  t o  t r an r f a r  t o  md  become the responsibi l i ty  of 
the Synthetic Fuels Corporation. ..Pw,dr, in the amount of..$6,000,000 a r e  a l so  
-proposed fo r . r e r c i r8 ion  from the C o d  Lom Currantee program vhich was appro- 
pr lated in a pr ior  f l a u l  year. To date,  no d e s  have been upended, thus, 
they a r e  proposed f o r  read.rleo. 

O i l  .nd -Carl 
Funding ir provtded in tM8 program f o r  grant. t o  a r m i c i p i t i t i u ,  mummftp 
g u  u tU l t i . 8  and mr.l cooperativem t o  dewan t r a t e  the e c o o d c  md technological 
v k b i l l t y  of uncoava t ioru l  gas rrsourc-. Punde in the  amount of $921,000 a rc  
propored f o r  resciss ion brcawe the e c o o d c s  and tedmology of unconventional 
w r u o u r c a r  ham been nrccerrfuU7 d-trated. -her d a w ~ t r a t i o m ,  if 
m c e r r y ,  can be a d e q u t e l t  ptoplded by the  pr iva te  rector .  



Program Direction 
Partially offsetting the rescissions mentioned above for Coal and Oil 6 Gas 
is an increase of $272,000 for program direction. This is the amount vhich 
was previously requested for the payraise supplmental. Even though the pro- 
gram direction activities are being cut back commensurate vith the program 
reductions there is still a need for th-is. addition. The total staff.years 
required in FY 1981 will remain a?proximately the same as originally requested. 

Federal Leasing 
Fundinn for this pronram is provided for leasing policy development activities 
including production-rate, p;oduction goals, al;e&ative bidding systems, vdrk 
commitment leasing systems, and accelerated onshore oil and gas,leasing. Funds 
in the amount of $400.000 are proposed for rescission. This will terminate 
initiation of oil shale production goals,.oil shale and tar sands alternative 
bidding systems, onshore oil and gas leasing initiatives and initiation of OCS 
oil and gas extended leasing systems. It is planned for all leasing activities 
except the establishment of production rates and goals to be transferred to the 
Department of Interior. 

Solar - 
The proposed rescission in this program is due to the reduction of its market 
analysis activities ($5,145,000). The Federal role is to support long-term 
high-risk R6D that have the potential for providing solar energy at competitive 
prices. Industry is expected to provide the financial resources necessary to 
produce and market solar systems. 



Department of Energy 
PI 1981 Request f o r  Resciseion < Energy Production, D e m o ~ t r a t i o n  and D i s t r i b u t i o n  

Operating Expensee and P l a n t  b C a p i t a l  Equipment , 
(Dollars  i n  Thousande ) 

So 1 a r  
I- 

Presen t ly  ~ e v i r e d  Proposed 
Subprogram Available  Reaueet Reecieeion 

1. Federal  Buildings $ 1.800 $ 1.800 $ 0  

2. Market Analysie 6,000 555 -5,445 

740 3. program Direc t ion  740 0 

Tota l  $'8,540+ ' $  3,095 5- 5.445 

* A l l  of theme funde a r e  opera t ing  expenoea. Bo c a p i t a l  equipment funds 
a r e  provided. 

J u r t i f  i c a t i o n  

Market Analyrir  

The Pederal r o l e  i r  t o  rupport  long-term h igh  r iok  R6D t h a t  ha8 t h e  
p o t e n t i a l  f o r  providing r o l a r  energy a t  competi t ive pr ices .  Industry is  expected 
t o  provide t h e  f i n a n c i a l  reeourcee neceesary t o  produce -and market s o l a r  s y s t e m .  
m e r e f o r e ,  the  fol lowing i e  propoeed f o r  r e r c i s a i o n :  

o Reduct ion of market. a n a l y s i s  a c t i v i t i e s  ( $ 5 1 4 4 5 )  



Department o f  Energy 
FY 1981 Request f o r  Rescissions 

(Do1 l a r s  i n  Thousands) 
Fundl ng Sumnary o f  Proposed Rescissions 

Present1 y Revised Proposed 
Avai lable (BAL Request (BAL Rescission ( B A L  

. Bui ld ings and Community 
systems 

Subprogram 

' Bu i l d ing  Systems (BS) 
BS 
Resident ia l  /Commercial 
R e t r o f i t  (R/CR) 

.Residential Conservation 
Services (RCS ) 

RCS 
R/CR 

Cornunity Systems 

Small Business 

Technol ogy and Consumer 
Products 

Appl i ance Standards 

Analysis and Technol ogy 
Transfer 

Federal Energy Management 
Program 

Urban Waste 

Emergency Temperature 
Rest r ic t ions  Program 

Program Oi rect  i on 6,430 6,430 -0- 

Tota l  $113,770 662,000 9-51,770 

I /  - Th i s  l i n e  i tem includes the consol idati 'on of R/CR demonstration and t r a i n i n q  
a c t i v f  t i e s  prkviously i d e n t i f i e d  under Bu i ld ing Systems and Residential . 
Conservation Servi c?. 

2/ This negative amount w i l l  be aopl ied against ex i s t i ng  energy conservation - 
programs i n  FY 1981. 



Program Summary o f  FY 1981 Request f o r  Rescission 

J u s t i f i c a t i o n  

Bu i l d ing  Systems 
hork  i n  support o f  the  Bu i ld ing Energy Performance Standards program i s  no 
lonqer justified i n  view o f  the market resDonse t o  the decontrol o f  o i l  
pri;es.- I n  view of the plan t o  terminate the program i n  FY 1982, e f f o r t s  t o  
provlde Codes and Standards, program implementation, technical  assistance, and 
a demonstration program w i l l  be canceled. The R/CR rescissions under t h i s  l i n e  
i tem are covered under the Residential/Comnercial R e t r o f i t  rescission narrat ive.  

This program i s  being reduced i n  FY 1981 and, as a resu l t ,  contract  terminat ion 
and close-out costs of $1,540,000 are ant ic ipated i n  FY 1981. 

Residential Conservation Service 
kork  i n  s u ~ o o r t  o f  the Federal RCS ~ l a n  and funds f o r  monitorins u t i l i t y  
supply, i n s t a l l a t i o n  and f inancing a c t i v i t i e s  w i l l  not be neces;ary i n  i i e w  o f  
the  market response t o  o i l  p r i ce  decontrol. I n  view of the plan t o  terminate 
the program i n  FY 1982, new e f f o r t s  t o  provide technical  assistance t o  States 
and u t i l i t i e s  on program implementation w i l l  be canceled along w i th  plans t o  
.evaluate items f o r  add i t ion  t o  the e l i g i b l e  RCS measures. 

Spec i f ica l ly  the $2,190,000 proposed f o r  rescission w i l l  pennit the: 

o cance l la t ion  o f  a l l  plans for  f u r the r  technical assistance t o  States and 
u t i l i t i e s  (continue and complete projects underway such as inspector/ 
i n s t a l l e r  t ra in ing) .  

o discont inuat ion o f  work t o  support Federal RCS p lan implementation. 

0 '  cancel ' lat ion of monitoring a c t i v i t i e s  of u t i l i t y  supply, i n s t a l l a t i o n  and 
fina'ncing a c t i v i t i e s .  

o cance l la t ion  of plans t o  evaluate new measures proposed f o r  add i t ion  t o  RCS 
program measures l i s t .  

The R/CR rescissions under t h i s  l i n e  i tem are covered under the R/CR rescission 
narrative. 

This program i s  being substant ia l ly  reduced i n  FY 1981 and terminated i n  FY 
1982. As a resu l t ,  contract termination and close-out costs o f  $350,000 are 
ant ic ipated i n  FY 1981. 

Residential/Comnercial R e t r o f i t  l/ 
Work i n  the three program areas--1;novat i v e  Demonstrations, Auditor Train ing 
and C e r t i f i c a t i o n  Grants, and the Comiercial and Apartment Conservation Sewice 
f s  no longer j u s t i f i e d  i n  view o f  the ant ic ipated impact o f  the market response 
t o  the decontrol of o i l  prices. Reduced funds f o r  Innovative 

1 T h e a c t i v f t i e c ~ ~ n d ~ r + h i s p r o g r a m a r e i n c l u d e d w i t h i n  t h e B u i l d i n g  - 
Systems and Residential Conservation Sewice programs i n  FY 1981. 
The FY 1982 budget r e f l e c t s  a. separate 1 ine item f o r  R/CR. 



Demonstrations nil 1 only support a 1 imited-scale demonstration e f f o r t  i n  one 
b u i l d i n g  sector. I n  recogni t ion o f  the more advanced knowledge and planning 
f o r  t he  res ident ia l  sector demonstration, the c m e r c i  a1 and mu1 t i - f a m i l y  
e f f o r t s  w i l l  be el iminated as wel l  as the Residential Energy E f f i c i ency  
Program. With program termination, there w i l l  not be a need f o r  a large number 
o f  qua l f f f ed  persons t o  conduct on-si te audi ts under the program, thus 
e l iminat ing  the need f o r  the Auditor Train ing and C e r t i f i c a t i o n  Grants 
Program. The proposed terminat ion o f  the Comnercial and Apartment Conservation 
Service program p r i o r  t o  implementation s i g n i f i c a n t l y  reduces the need fo r  
technical  assistance support t o  States and u t i l i t i e s .  

Spec i f ica l ly ,  the  $19,965,000 proposed for  rescission w i l l  permit the: 

o cance l la t ion  o f  24 pro jec ts  t o  demonstrate innovative approaches for  
s t imula t ing  conservation investments i n  commercial (10 projects)  and 
mu1 t i  fami ly (10 projects)  bu i ld ings and i n  the Residential Energy 
E f f i c i ency  Program (4 projects). 

o reduct ion i n  the number o f  innovat ive res iden t i a l  sector demonstration 
from 20 t o  10. 

o cance l la t ion  o f  t he  Audi tor  Train ing and C e r t i f i c a t i o n  Grants program. 

0 '  scale-down o f  technical  assistance f o r  States and u t i l i t i e s  i n  support o f  
the Commercial and Apartment Conservation Service Program. 

Thf s program'is being substant ia l ly  reduced i n  FY 1981 and el iminated i n  FY 1382. 
As a resul t ,  contract  termination and close-out costs o f  $150,000 are ant ic ipated 
i n  M 1981. 

C m n i t y  Systems 
The Community Systems Program consists o f  two ma~or  elements--a technolow 
component and a- management component. Within the technology area such systems 
as d i s t r i c t  heating and cool ing have been pursued. The deregulation o f  o i l  
provides the proper market s ignals which w i l l  al low f o r  the se lec t ion  o f  a 
d i s t r i c t  heating a l te rnat ives  when economically appropriate. S imi la r ly ,  on the 
management side, the market s ignals should be picked up by loca l  governments so 
t h a t  they w i l l  i n i t i a t e  management and outreach e f f o r t s  f o r  energy conservation 
i n  pub l ic  enterprises.and i n  the comnunity as a whole. 

Speci f ical ly ,  the  $5,192,M)O proposed for  rescission w i l l  : 

o discontinue a number o f  d i s t r i c t  heating/Integrated C o m n i t y  Energy 
System demonstration projects. 

o reduce a number of S i te  and Neighborhood Design case projects by working 
w i th  other Federal agencies t o  address energy e f f i c i ency  i n  compni ty  
processes. 

This program i s  being substant ia l ly  reduced i n  FY 1981 and terminated i n  FY 
1982. As a resul t ,  contract  terminat ion and close-out costs o f  $250,000 are 
ant ic ipated i n  FY 1981. 

Small Business 
The Small Busliness Program has concentrated on providing assistance through the 
dissemination of prac t ica l ,  e f f i c i e n t  and cost -e f fec t ive  advice and 
information. The Small Business Program has been preparing such informat ion 
and developing channels o f  provfding the negded assistance. U i t h  o i l  

- 



deregulation, small businesses w i l l  look f o r  and select  opportunites t o  
improve t h e i r  energy e f f i c i ency  when economically appropriate. 

Spec i f i ca l ly ,  the  $650,000 proposed f o r  resc iss ion  w i l l  : 

o cancel t he  small business sector  guidebooks. , 

o discontinue the  Energy Partnership f o r  American C i t i e s  Program,,done i n  
conjunct ion w i t h  the  Chambers o f  Comnerce across the country. 

Technology and Consumer Product .  - 
Near-term product development and market development o f  energy-conserving 
consumer products have been needed p r i m a r i l y  because of the  past lack of 
importance o f  energy conservation as a c r i t e r i a  i n  consumer product purchases 
and the low r a t e  o f  techno log ica l ly  based innovat ion i n  the consumer product 
industry. W l  t h  decontrol o f  o i  1 , market demand f o r  energy-ef f i c i e n t  products 
w i l l  increase and manufacturers w i l l  respond t o  t h i s  demand. Therefore, a 
resc iss ion  o f  $7,630,000 i s  proposed t o  withdraw Federal support f o r  near-term 
product development e f f o r t s  and market development e f f o r t s  which the  indust ry  
could undertake on i t s  own. 

Speci f ical ly .  the $7,630,000 proposed f o r  resc iss ion  w i t  1 permit: 

o cance l l a t i on  o f  a l l  product developnent work i n  the  areas o f  space 
heat ing and cooling, appliances and l i g h t i n g .  

o cance l la t ion  o f  prototype development e f f o r t s  for  two advanced heat 
ac t iva ted heat pumps and two advanced e l e c t r i c  heat pumps. 

o te rminat ion  of f i e l d  t e s t i n g  of advanced gas and o i l  heat ing systems and 
charac ter iza t ion  of commercially ava i lab le  systems. 

o te rminat ion  o f  f i v e  developnent e f f o r t s  and s i x  planned'development 
e f fo r ts  fo r  advanced energy-conserving appliances. 

o terminat ion of a demonstration phase o f  the  s o l i d  s ta te  ba l l as t  p ro jec ts  and 
terminat ion o f  the advanced prototype phase o f  the  Energy E f f i c i e n t  L igh t  
Bulb projects. 

o cancel l a t i o n  of a l l  market development e f f o r t s  includ.ing Low CostINo' Cost, 
Fuel O i l  Conservation Marketing, and'consumer Products Market Planning. 

This program i s  being subs tan t i a l l y  reduced i n  FY 1981 and terminated i n  FY 
1982. As a resu l t ,  contract  terminat ion and close-out costs o f  $3,000.000 .are 
ant ic ipa ted i n  FY 1981. 

Appliance Standards 
Th i s  orosram i s  not j u s t i f i e d  i n  view o f  the market resDonse t o  hiqher enerqr . - 
prices. ' Consumers a i e  demanding and manufacturers are producing more energy- 
e f f i c i e n t  products and services wi thout  Federal standards, and w i th  o i l  p r ice  
decontrol, these trends are expected t o  continue. 

Speci f ical ly ,  the proposed resc iss ion  o f  $2,258,000 w i l l  r e s u l t  in:  

o cance l la t ion  o f  a Federal Standards and certif ication/enforcement program. 

o terminat ion o f  a l l  t e s t  procedure modi f icat ions and revisions. 



o cessation of processing requests f o r  waiver f r a n  Federal t e s t  procedures 

o tenninat ion of Category 14 work. 
I 

This program i s  being substant ia l ly  reduced i n  FY 1981 and terminated i n  FY 
1932. As a resu l t ,  contract  tenninat ion and close-out costs of $1,000,000 are 
ant ic ipated i n  FY 1981. \ 

I 
Anal s i s  and Technolo Transfer . 
-ea f o r  t h z  subpro(ram were intended f o r  planning, analysis and 
evaluation, f o r  comnunlcatf ons-and education ac t i v i t es ,  f o r  econanic and impact 
analysis, and f o r  supporting the interchange o f  conservation research f indings 
under the In ternat iona l  Energy Agency. With r i s i n g  energy prices, consumers 
are dematiding and producers are providing more energy e f f i c i e n t  products and 
bu i ld ings w i t h  mandatory standards. The resc iss ion o f  funds f r a n  other 
programs w i th in  the O f f i ce  o f  Buildings and Camunity Systems lessens the need 
f o r  the  ana ly t ic  sewices provided by t h i s  subprogram. These trends a1 so 
ob-riate the need f o r  Federal ly  supported technical  assistance and publ ic 
service information a c t i v i t y .  

Speci f ical ly .  the proposed rescission o f  $2,100,000 w i l l  permit: l 
o terminat ion of econanic analysis i n  support o f  regulatory programs. I 
o cance l la t ion  o f  proposed revis ions o f  f ac t  sheets and several 'How to "  

Manual s. 

o cance l la t ion  o f  planned education seminars and technical assistance 
a c t i v i t i e s .  

This program i s  being substant ia l ly  reduced i n  FY 1981 and terminated i n  FY 
1982. As a resu l t ,  contract  termination and.close-out costs o f  $300,000 are 
ant ic ipated i n  FY 1981. 

Federal Energy Mana'gement Pro rams a- 74s a resu l t  of energy p r i ce  econtrol and ant ic ipated commensurate p r i ce  
increases i n  a l l  fuels,  Federal agencies now have adequate reason t o  save 
energy and do l l a rs  without strong WE guidance o r  assistance. Therefore the 
Federal Energy Management Program w i l l  reduce i t s  e f f o r t s  i n  planning technical  
guidance, performance evaluation, repor t ing  development o f  the Federal 
energy emergency contingency plan, and Federal agency planning and program 
assistance. The proposed rescission. i s  $470,000. 

Urban Waste 
bork i n  s u ~ ~ o r t  o f  the Federal Urban Waste Drosram i s  befns reduced. This 
ac t ion  i s  occurr ing due t o  the  deregulation' o f  -domestic pr ices and 
the increasing high pr ice  of fossi l-based fue l s  which are making the cos ts 'o f  
production o f  energy from municipal waste .cmpet i t i ve  w i th  those t r a d i t i o n a l  
f u e l  sourses. The proposed rescission I s  fS,1.10,000. Therefore, funds f o r  
Federal Urban Waste ef for ts w i l l  permit t he  program to:  

o delete Co-disposal. Projects. 

o delay the Wastewater Treatment Program. . 



o de le te  Recycling Projects.  

o delay Thermal Projects. 

o delay Mechanical Programs. 

o reduce Program Support. 

o e l iminate  Incentives Support. 

o delay Demonstration. 

o e l iminate  I n s t i t u t i o n a l  R8D. 

This program i s  being reduced i n  FY 1981 and, as a r e s u l t ,  contract tenninat ion 
and close-out costs of $420,000 are ant ic ipated i n  FY 1981. 



DEPARTlIENT OF ENERGY 
TI 1981 REQUEST FOR RESCISSION 

ENERGY CONSERVATION 
(Dollars  i n  thousands) 

Presen t ly  Revised Proposed 
Available  A ~ p r o p r i a t i o n  Rescission 

I n d u s t r i a l  Energy Conservation 
Operat ion Expenses and 
C a p i t a l  Equipment 

Waste Energy Reduction................. $ 24,800 $ 14.800 $-10,000 
I n d u s t r i a l  Process  Efficiency..  ........ 37.800 14,900 -22,900 
I n d u s t r i a l  Cogeneration................ 16,500 8.000 - 8,500 
Implementation and Deployment.......... 7,500 2.700 - 4,800 
Program Direction...................... 3.100 2.600 - 500 

T o t a l  I n d u s t r i a l  Energy Conservation....... $ 89.700 $ 43.000 $ 4 6 , 7 0 0  - 
JUSTIFICATION 

The r i s i n g  coat  6f energy and increas ing  demand f o r  energy e f f i c i e n t  products  
has s t imulated t h e  p r i v a t e  s e c t o r  t o  engage i n  re rearch  and development of nev 
energy recovery techniques. i n d u s t r i a l  p rocess  improvement. and i n d u s t r i a l  
cogenerat ion technologies. Decontrol of o i l  coupled with continued Federal  t ax  
incen t ives  fo r  energy conserva t ion  w i l l  a c c e l e r a t e  t h i s  trend. Therefore,  i t  
i r  no longer  necessary f o r  t h e  Federal  Cove-nt t o  rupport  s v a r i e t y  of 
i n d i v i d u a l s ,  RDLD p r o j e c t s ,  and information a c t i v i t i e s  aimed a t  s p e c i f i c  
end-use products ,  s i n c e  t h i s  w i l l  be undertaken by p r i v a t e  indus t ry  ( a u d i t s .  
i n s t i t u t i o n a l  research organ iza t ions)  i n  response t o  market forces.  . 

Longer term research on advanced conservat ion components and subsystems t h a t  
would not be supported by t h e  p r i v a t e  s e c t o r  w i l l  be undertaken by t h e  Energy 
Conversion and U t i l i z a t i o n  Technologies program. 'Ihese research p r o j e c t s  e r e  
gener ic  i n  nature and could lead t o  f u r t h e r  p r i v a t e  s e c t o r  developed work i n  
var ious  end-use s e c t o r s  ( inc lud ing  i n d u s t r i a l  app l ica t ions) .  

For  these  reasons, a n d i n  view of the  proposal t o  terminate these program i n  FY 
1982. the  following p r o j e c t s  a r e  proposed f o r  r e s c i s s i o n  i n  FY 1981: 

Waste Energy Reduction: F l u i d i c  high temperature sensor ,  bi-phase concent ra tor ,  
r l agg ing  burner, chemical hea t  pump, comminution and b l a s t i n g ,  conversion of 
i n d u s t r i a l  waste t o  f u e l  o i l ,  r e r a d i a n t  recupera tors ,  l a r g e  passage recuperators .  
d i s t r i c t  h e a t i n g / i n d u s t r i a l  h e a t  source heat  exchanger, w a t e r t b v a t e r  heat  
pumps, S t i r l i n g  cyc le  heat  pumps. waste wood lumber d ryer  and mobile t i r e  
p y r o l y s i s  systems. 

I n d u s t r i a l  Procese Improvement: Advanced C a t a l y t i c  Reactor, Continuous Refining 
of Vegetable O i l ,  Computer Controls  and Sensors f o r  I n d u s t r i a l  Processes ,  an 
Advanced Pulping Procesc, Advanced Copper Reduction, Formcoke, P e l l e t  Coke, 
Petroleum Crude Unit,  E f f i c i e n t  Uotor Tes t ing ,  A l t e r n a t i v e s  t o  Natural  Gas i n  
P a i n t  Curing, Methane T r a m p o r t  Systems, Cutt ing Tool Coatings, C l a s s  P e l l e t  
Prehea t ,  Crop Drying Syetems and In tegra ted  Farm Energy Systems. P r i o r  year  
appropr ia ted  funds f o r  form coke which remain unobligated w i l l  be r e d i r e c t e d  t o  
gener ic  research i n  support of i n d u s t r i a l  process  e f f i c i e n c y  and waste  energy 
reduct  ion  pro jec t s .  

I n d u s t r i a l  Cogeneration: Advanced Bottoming Cycles, Closed Cycle Gas Turbine 
Systems. Themionic  Topping Cycles and Externally-Fired Coal Burning Brayton 
Cycle Syetems. 



Implementation and Devloment: Boiler training workshops in 40 regions, 
expansion ,of the six energy analysis and diagnostic.centers to sixteen 
universit ies and technology traos fer. 

The Industrial Energy Conservation program is being substantially reduced in 
VY 1981 and FY 1982. Aa a result, contract termination and close-out coets of 
$ 2,662,000 are anticipated in FY 1981 for Waste Energy Reduction, Industrial 
Process Improvement, Induetrial Cogeneration, and Implementation and Deployment: 

Program Direction: Commeneurate with the reduction in workload during FY , .  
1981, funds for a total of fifteen staff position8 can be rescinded. 



Department of Energy 
PI .1981 Request f o r  Rescissions 

Conservation and Solar  Energy 
(Dollars in Thousands) 

Transportat ion Programs 

Subprograms , 

Vehicle Propulsion Technology 
Development 

E l e c t r i c  and Hybrid Vehicle RDTdE 
Transportat ion Systems 'U t i l i z a t i on  
A l t e rna t i ve  Fuels  U t i l i z a t i o n  
Program Direc t ion  

Tota l  Operating Expenses and Capi ta l  
Equipment 

Presen t ly  Revised Proposed 
Available (BA) Request (BA) Rescission (BA) 

J u s t i f i c a t i o n  

Vehicle Propulsion Technology Development 

Rmds in t h i s  program were intended t o  provide research ,  development and demonstration 
e f f o r t s  t o  advance the development of and acce l e r a t e  indus t ry  acceptance of energy-eff ici-  
e n t  and social ly-acceptable advanced propulsion syetems f o r  highvay use. Automobiles a r e  
becoming more e f f i c i e n t  a s  a r e s u l t  of indus t ry ' s  commitment t o  provide a competi t ive,  
f ue l - e f f i c i en t  product in the  marketplace. As f u e l  p r i c e s  r i s e ,  an increased st imulus is 
presen t  f o r  the  major U.S. automakers t o  continue t h i s  t r end  and incorporate  propulsion 
systems of increas ing ly  advanced d e s i s  and soph i s t i c a t i on .  Rmds in the  amormt of 
$26.500.000 a r e  t he r e fo r e  proposed f o r  r e s c i s s i on  t o  begin a t r a n s i t i o n  from the  dsvelop- 
uent  o f  technologies t h a t  can be commercially f e a s i b l e  without Federal  a s s i s t ance  t o  
research on high-riak, long-term support ing technology. Reductions in the  following 
p r o j e c t s  a r e  proposed: 

Gas turb ine :  Third gas t u rb ine  team development work with ChryslerIWilliams ($7,000,000); 
component development a i d  ma t e r i a l  cha r ac t e r i z a t i on  and vehic le  i n t eg ra t i on  vork with 
Garret t IFord (S300,000);vehicle i n t eg ra t i on  and MOD I engine bu i l d  v i t h  DDAIPontiac 
($3.100,000); a c t i v i t y  on 226S°F engine ceramic design ($2,600,000); commercialization 
and market a c t i v i t i e s  ($400,000); and support ing research and technology and p ro j ec t  
management a c t i v i t i e s  in t h e  f i e l d  ($1,000,000) 

S t i r l i n g  enltine: S t i r l i n g  engine component development program that dup l i c a t e s  t he  more 
gener ic  ECUT program on this technology ($5.000,000); HOD I1 engine design,  reference 
engine a c t i v i t y ,  and connnercialization a c t i v i t i e s  ($2.203.000); HOD I engine a c t i v i t i e s  
($741.000) ; and support ing research and technology and p ro j ec t  management a c t i v i t i e s  i n  
the  f i e l d  ($1,856,000) 

Vehicle systems: Road t e s t s  of diesel-organic Rankine compound engines f o r  long-haul 
t rucks ,  ad i aba t i c  d i e s e l  a c t i v i t i e s ,  and environmental eva lua t ions  ($1,037,000); gas 
t u rb ine  bus deauns t ra t ion  ($800,000); turbocompound d i e s e l  engine a c t i v i t y ,  transmission 
technology, d i e s e l  emissions technology and p ro j ec t  management a c t i v i t i e s  i n  the  f i e l d  
($463.000) 

E l e c t r i c  and Hybrid Vehicle RDTLE 

The ' p r i va t e  s e c t o r  is responding t o  t he  demand f o r  energy-eff icient  veh ic les  with lover  
opera t ing  and maintenance coa t s  t o  consumers. Included in the  e f f o r t  by t he  automotive 
indus t ry  t o  meet this demand is t h e  development and eventual  production and marketing of 
e l e c t r i c  vehicles .  A r e s c i s s i on  of $9,550,000 is proposed t o  phase ou t  t he  Pea r e r  term 
research  and development a c t i v i t i e s  and demonstration of  cu r r en t  s ta te -of - the-ar t  veh ic les  
while  continuing advanced research  and development of e l e c t r i c  and hybr id  vehic les  tech- 
nology t o  improve performance and reduce cos t s .  Reductions in t h e  fo l l qv ing  p ro j ec t s  a r e  
proposed: market demonetrat im p r o j e c t  and pub l i c  awareness a c t i v i t i e s  ($610,000); 



addi t ion  t o  loan de f au l t  fund ($1,100,000) ; hybrid vehic le  b a t t e r y  research and systems 
development ($1,910,000); advanced veh i c l e  propulsion system development ($545,000); e lec-  
t r i c  veh i c l e  near-term ba t t e ry  research ,  propulsion and nonpropulsion subsystems develop- 
wt, t e s t  veh ic le  development and f i e l d  t e s t s  ($4,125,000); veh i c l e  evaluat ion and improve- 
mzat program v i tb  u n i v e r s i t i e s  ($217,000); t e chn i ca l  support  e f f o r t  ($1,043,000). 

Transportat ion Sye tgw U t i l i z a t i o n  

WE supported research  has i d e n t i f i e d  t h e  b e n e f i t s  and o the r  f a c t o r s  assoc ia ted  v i t h  non- 
Federal ly supported a c t i v i t i e s  in the  a reas  of o~edium-speed d i e e e l  bottoming cyc le  tech- 
nology, a i r c r a f t  t w l n g ,  d r i v e r  feedback devices and c e r t a i n  research and information 
disseminat ion a c t i v i t i e s .  Fur ther  progress  would depend, even v i t h  continuing Federal  
support ,  on t h e  a c t i v e  comitment  by veh i c l e  opera tors  t o  such e f f o r t s .  Since pas t  DOE 
research and f e a s i b i l i t y  s tud iee ,  p lus  r i s i n g  f u e l  co s t s ,  make these  technologies more 
a t t r a c t i v e  t o  t he  p r i v a t e  s e c t o r  and provide a s u f f i c i e n t  b a s i s  upon which t he  a f f ec t ed  
p a r t i e s  can judge t he  ex t en t  t o  which they v i s h  t o  pureue ac t i on ,  a r e sc i s s i on  i n  the  
amount of $1,800,000 is propoeed t o  v i t hd rav  Federal  support  from t h e  fo l lov ing  p ro j ec t s :  
marine organic  bottoming cyc le  demoastration, a r e a  navigat ion impact on energy conserva- 
t i o n  etudy, veh i c l e  performance t e chn i ca l  support ,  and nunic ipa l  governmeat heavy-duty 
vehic le  manual preparat ion ($1,155,000); a i r c r a f t  t w i n g  p ro j ec t ,  d r i v e r  e f f i c i ency  teach- 
ins and a n a l y t i c a l  support  ($400,000); d r i v e r  feedback device eva lua t ion  and d r i v e r  avare- 
nese consumer ma te r i a l s  development ($245,000). 

A l t e rna t i ve  Fuels  U t i l i z a t i o n  

Funds in t h i s  program had been requested t o  i n i t i a t e  t e s t s  on t h e  use of vegetable o i l  a s  
a supplemental f u e l  f o r  d i e s e l  equipment i n  farming app l i c a t i ons  and t o  e s t a b l i s h  a syn- 
t h e t i c  f ue l e  supply depot. A r e s c i s s i on  in the  amount of $425,000 is proposed s i nce  
vork an t h e  phys ica l  t e s t i n g  of t h e  vegetable o i l  has been deferred await ing t he  outcome 
of an assesement on resource a v a i l a b i l i t y  and an eva lua t ion  of  compositions from var ious  
l e v e l s  of processing,  and t h e  establ ishment  of t he  synfue ls  depot has been defer red  u n t i l  
s p e c i f i c  needs on s i z e  and numbers of f u e l s  a r e  determtned. I n  add i t i on ,  delays in 
e s t ab l i sh ing  alcohol/blend f u e l  compositions f o r  use i n  f i e l d  r e l i a b i l i t y  f l e e t  t e s t s  
have r e su l t ed  i n  a s t re tch-out  of t h i s  p ro j ec t  and a f u r t h e r  proposed r e sc i s s i on  of 
$375,000. 



Department of Energy 
PY 1981 Request for Rescission 

Energy Conseeation - Operating Expenses and Plant 6 Capital Equipment 
(Dollars in Thousands) 

Presently Revised Proposed 
Available (BA) Request (BA) Rescission (BA) 

State and Local Assistance 
Programs : 

Subprogram 

Schools and ilospitals 
Grants Program... ........... $181,250 

Weatherization Aesis,tance 
Grant Program..... ..,........ 181,975 

Energy Uanegement Partnership 
Activities: 

Energy Policy and .... Conservation Program.. 37,800 37,800 

Energy Conservation and 
Production Grant Program.. 10,000 10,000 

Energy Extensicn Service 
Program ................... 20,000 20,000 

Emergency Energy Conservation ..................... Program 12,000 2,000 -10.000 

Program Direction........... 9.862 9,862 0 

.... Total Operating Expenses $452,887 $335,962 $-116,925 - 
Restraining the growth of Federal spending lies at the center of the President's 
economic recovery program. In some instances, achieving this goal requires a 
stretch-out of public sector capital invescmrnt programs. Such an approach is 
being applied to the funding for the Schools and Hospitals Grant Program. Further 
justification for this approach is as follows. 

Justification 

Schools and iloepitals Grant Program 

The Schools and Hospitals Program was fully implemented six months after enactment 
of the authorizing legislation. This rapid implementation was necessary in order 
to meet Congressional mandated time frames. During the first full year of imple- 
mentation, in excess of $250 million vas avarded in grants to eligible institutions. 
It is now appropriate that the Federal spending rate be sloved to allow time to 
better evaluate the impacts ofLthe funds obligated to date, to further refine DOE 
nmnagement informetion systems and to judge the differential impacts of other 
market forces, such as, decontrol of oil prices. Additionally, many institutions 
have expressed concern that the rapid implementation had not allowed them time to 



fully meet program requirements, such as, complete implementation of recornended 
low-cost operating and maintenance changes and ti- to form the capital necessary 
to meet the program's 50 percent non-Federal matching requirements. Therefore, 
a rescission in the amount indicated is proposed in FY 1981 to slow the pace of 
the program and allow time for these necessary activities to be accomplished. 

Weatherization Assistance Program 

The Department's Weatherization Assistance Program will be incorporated into the 
Department of Housing and Urban Development's connnunity development block grant 
program. Lov-income home weatherization activities will thus continue, but more 
in accord with local needs and priorities. Currently, about one-third of 
community development block pant funds, or about $1 billion annually, is targeted 
by recipient communities to some form of rehabilitation. Combining the Department 
of Energy weatherization program with the community development block grant is 
one example of Mministration efforts to shift resources and decisionmaking 
authority to State and local governments through block grants and program 
simplification wherever possible. The existing Department of Energy program has 
been plagued by increasing costs and quality control problems. As currently 
structured, the Department of Energy program would take 50-100 years to reach 
all the potentially eligible low-income households in the Nation. By shifting 
administrative responsibility entirely to the local level, comunities will be 
able to devise weatherization efforts most appropriate to their needs and 
circumstances and achieve greater levels of efficiency and productivity. 

Grant funds-in the awunt.of $175,000,000 had already been committed to the States. 
The remaining $6,975,000 vill be rescinded from the FY 1981 appropriation. 

Emergency Enerb Conservation Program 

In keeping with Administration policy, categorical grants are being de-emphasized 
in favor of block grants. This rescission reflects that policy by eliminating the 
State grant component from the Emergency Energy Conservation Program budget. The 
emergency planning function itself is being reorganized to provide more centralized 
guidance and it is felt that expenditures in this area should be kept to a minimum 
until that reorganization takes place and a full assessment of needs and resources 
can be accomplished. At that time. the status of existing emergency contingency 
plans will be reviewed to determine whether additional authority is required, and 
to assure that all interests of consumers are appropriately protected. A.number 
of studies suggest. that a market-oriented approach to managing supply disruptions 
is preferable to government allocation programs and these studies will also be 
reviewed carefully. 



Energy Impact 
Assistance 

Department o f  Energy 
FY 1981 Request for  Rescissions 
Conservation and Sol a r  Energy 

(Do1 l a r s  I n  Thousands) 

Present1 y Revised Proposed 
Avai lable Request (BAL Rescission(BAL 

J u s t i f i c a t i o n  

The success o f  the President's Econanic Recovery Program requires s i gn i f i can t  
f i s c a l  retrenchment. I n  order t o  achieve t ha t  objective, funding f o r  lower 
p r i o r i t y  programs must be reduced or  eliminated a1 together. Under these 
circumstances, continued funding f o r  t h i s  program cannot be j u s t l f  led. Energy 
resource development y i e l ds  substant ial  p r o f i t s  f o r  p r i va te  developers. It i s  
the responsibi l  i t y  o f  s ta te  and loca l  governments t o  ensure t ha t  they reap 
sufficient revenues t o  pay f o r  pub l i c  services required as a r e s u l t  of energy 
development act1 v i t y .  

Speci f ica l ly ,  the S52,000 proposed f o r  rescission w i l l  a l low fo r  the 
discontinuance o f  approximately 200 grants t o  loca l  j u r i sd i c t i ons  for  s i t e  
acquis i t ion and development. 



- - 

Department of Energy 
PP 1981 Request for Rescission 

Alternative Fuels Production 
(Dollars in Thousands) 

11 Presently - Revised L/ Proposed 
Available Appropriation Rescission 

BA - BO - B A - BO BA - - BO - 

Alternative Fuels 
Production: . 

P.L. 96-126 2,208,000 208,000 2,208,000 208,000 
P.L. 96-304 3,310,000 310,000 3,010,000 19.000 -300,000 -300.000 
Total, Alternative 
Fuels Production 5,518,000 518,000 '5.218.000 218,000 -300,000 -300,000 

Justification 

The Alternative Fuel's Production program vas established as part of interim 
measures to support the rapid development of the domestic synfuels industry, 
pending full activation of the Synthetic Fuels Corporation (SFC). This goal 
was to be achieved by providing financial incentives including the funding of 
feasibility studies and cooperative agreements, as well as loan guarantees, price 
guarantees, and purchase compitments. 

Of the total of $5,518,000,000 appropriated for this program, $5,000,000,000 
was provided for loan guarantees, price guarantees, and purchase commitments, 
518,000,000 was provided for program management costs, and $500,000,000 for 
feasibility studies and cooperative agreements. Of the funding provided for 
feasibility studies and cooperative agreements, a total of $300,000.000 is pro- 
posed for rescissim: $300,000,000 from P.L. 96-304 (which, to date, has not 
been awarded). 

'Because this program is essentially aimed at providing subsidies to companies 
to do design and other studies so that they can then ask the Government for 
much larger subsidies to build their plants, the.Administration is proposing- 
to rescind the funds for additiona1,feasibility studies and cooperative agreements. 
It is doubtful vhether any company which does not have either the technical re- 
sources or the relatively small financial resources necessary to do these studies 
will'be able to adequately share risks or provide sound managebent and technical 
resources necessaty to successfully construct. and operate a commercial synfuels 
facility. In addition, the first round of feasibility studies and cooperative 
agreements initiated a sufficient number of studies to assure that the SPC will 
have an adequate number of projects to allocate its resources. 

11 Funds app-r-opriated in-FY 1980; to date $200 million has been obligated. - 
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