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17 MINIMUM 

=, DEVELOPMENT MILESTONES (¢o.Unued; 

(Limit Title. of ,',l~,~==one ;o GO ~/~m¢=¢~ ~'~a.D~c==) 
, , ,  , , | 

Clo~a Cycle 

!. Omponent Construct_ion Co~olete 
2. ~easibility Experiment Complete 
3. Design of 50 M~ Plant Complete 
4. Proof of Concept 
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Contlm.~l) 

9. SU.V, MARY OF FUN'DfNG REi:UIREMENTS--Ft~cl Gov~nment Only' ( i .  -dl~lo,~ o f d o ~ )  

Requ;rement 

{s) 12)' [3) 
FY 1974 J 

(Non-Add] FY 1975 I=Y lg~?(; 
• w 

Obb. 

s ,  OPERATING ~'$eeD. for d~:.lU 
To~a] O~erating Requirements fh~m D e ~  S/..eeO 

b. CO.%'STRUCTION i'S~r p. for ~.to3) 
Total Comtruction RequlmmGmt~ (from Del '~  8~'~t)  

c. EOUIPMENT (See p. for ~t.~) 
To~a! Equipment Requirements (horn D4~ff 

d. GRAND TOTAL-O~.IGATIONS 

e. GRAND TOTAL-0UTLAYS 

: 23.1 

3 . 9  

I 
I _ 1 , 0  

. 2 7 . 7  

2 1 . 0  

. °  

5.8 

1 



(4) 

FY 1977 

125.7 

15) 

Ft' 1978  

18.3 

| 

3 1 . 4  ] 4 . 3  

8.0 .~.6 

.I 

• i0,11 

(6) 

FY 1979 

Le~l of 5 f.%.':'..: 

~] MAXIMUM 
~ ;  OROER~.Y ] 
r"l MINIMUM ( 

171 
Subtotal 

FY 1975-79 

17..4 . . . .  ] 1 2 , . , 2  

~.! 74.7 

• 1 . 1  

i 

1 9 . 5  

It)Eh'TIFICATION NUM~.c..R - ! 

0606550512855601 ( 

181 (9I 

B.',l~n,.'e To Total E,,ctu*'-;f,g ) 
Complete FY 1974 (Co:. 7 & ~) l 

i 

I 

I . 

• ° 

. . . . . . . .  , - . , . . . e  . k -  t ' ~ , ~ . , . t l v ~  nm~mm~ and the r~tlons~e for the d;vI$;oa of funding 
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EI~fERGY RESEARCH AND DEVELOPMENT FACT SHE~I~J" (Continued) 

~1. D~TAIL OF FUNDING REOUI REMEN'P3-Federa| Government Only f/n mg/l~m o[doCl4rm) 

=. OPERATING 

rrEM 
i m l  H l l  i 

TOTAL ~ ' ~ . -  ro~.um~ 

[ | N~r~ of Performir,~ Orgln;zation: Va.~OLl~ 

C ~ c l e  M A N P O W E R  

M A T E R I A L S  

MAJOR PROCU REMEW'~ 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

(1) {2) 
FY 1974 FY 1975 

II 

17.0  
0 . 2  

0 .8  
is.o 

| ) .Name of Pt'~orm,~g Organization: V¢~Z"J.Ot.]S 

• T .~C '~d  ~ ' .~ '~L ~" MANPOWER 
C~.O.¢ -°~ ~ ' : ~ . e  MATERIALS 

MAJOR ~RCCUREME~rs 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

{ ] Name,~f Per forw~ C)rgan;~mtiOn: 

MANPOWER 

MATERIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFO.C~41NG ORGANIZATION 

( I Name of Pecfom~i~g OrgenL~tiom 

• ' MANPOWER 
MATERIALS 

MAJOR PROCU REME NTS 

ALL OTHER 

"" TOTAL FOR THIS PERFORMING ORGANIZATION 

4 .5  
I 0 . 2  

0 .4  

( 2  

FY 19"/6 

22 .0  
0 .4  

i 

1 . 3  
i - 

i 23 .7  

: 3 . 3  
' 0.21" 

0 .5  
; 

I 
I 

- I 

i 



l , "U ,o  
I u.4 l u.,; I 1 

U o a ~ .  ~ . 

(4) 

F'W' 1~77 FY 1978 FY 1979 

l.eve! o~ Effort: 

[ ]  MAXI:,'.U,% °. 
[ ]  OROE'RLY 
[~] M! NI~,*,UM 

SUBTOTAL 
F7 1975-79 

2.0 20.5 9.5 9.5 
.4 0.3 0.2 0.2 

..3 1.2 0.5 0.7 
3.7 22.0 10.2 10.4 

3.3 3.0 7.0 6.i i." 

t.2 0.3 0.3 0.2 

.5 0.4 0.8 0.7 
4.0 3.7 8.1 7.0 

78.5 
1.3 

4.5 
84.3 

23.9 
1.2 

2.8 
27.9 

-I, 

I 

] 
i 

14j 

I t O=_.,..T[ FtCP.TZO. ~ ,~U.',, S=.. R 

0606550512855601 

U~LA.',;CE TO IITOTAL =.XCLU~:'," 
CO:.'.PLETF. i] FY ~97- {C':.:~ ; ~ ;-  

I I  

I Ou:lavs '| O'czs. C,J:~-,-'- 

:! 

2 



9. ~:TAIL OF FU.~DING REQfJIREIZENlr~-Federal Government Only (/n rnLgL=~= otde4rm) 

b. CO.'~TRUCTION 

ITEM 

TOTAl. ¢Ca,'~ lo,',N,'4 
to nurnm.~, ,h,tt} ~, 

,tie o~ pro~ect. Lpca t~)n /S ta r t  cad Cou~xy) a r~  Tozal Est;ma~ed C0s~ 
"~.C ~. ~,,:,mbe," ~r;~ i tem ,on~tcur i re ly) .  Every I~rojecl costincJ o n e  

r.'~,O*t CO.~!4,S or more S-~uI~ ~ ~' l~lr. l tefy ~lent;f ,od wi th  a brief I l em 

TIT~.~ OF' PROJ~'CT [.%'~! *0 *.~reed 30¢'l~racle."= onc~sp~ca.Jj ( | 
i 

~:~;e I County TEC fin mm~om) .'; 

~?:t:e:'Terl| ; 

'5/~.~/S ~zk ~//! be pe.~ ur~ler 
~nt.~act or w~rk-statement authoriz~ 
~." .l~d cr~ani~ti~n 

C~n Cycle - ! 
! 

"IIT ~.t Ol:" PROJI~CT (.%'0~ ~o e.v~c~ 30 CNeroctcr/end ,~,oecelJ ] [ 

5:a'.e' i Coun ty  I T£C (J. ~DJ/Onwl 

' i 

~.is w~rk will be parfon~d under 
~,n~act or %Drk-sta~ont a u ~ .  

. 

h-., d~e ie~! o.-v,2.niza~on 

( I )  ~J i3) 
FY' 19"/4 

(No,,-,~= ! ~ l S ~  i ~--m_ 

~ c -  ,,~.~ -':et.a.1. & CZosed Cyc le  

2.3 18.2 

1.6J 2.8 

| 

4 Q  

~TIT L ~  OF PROJ£CT (o'~Ot Io  £xC~'f~ £hamChffl 4rid ~ J  

State' Coun ty  I TEC (Ln m / /~ou /  

St&': crn(ht = 

| ) 

~nn~nuo an ~ l m  



141 

FY 1977 
ISl 

W lS'#8 
16) 

F 

[3 MAXi,'C, UM I 
ORDERLY 
MtNtMUM 

('/) 
SUBTOTAL 
FY 1975-79 ! 

Ouilit-i 

I, DEI'I'~IFICATION NU%:BER 

0606550512855631~ 

[8) (9) • 
BALANCE TO h TOTAL EXCLU~: ;:G 

COMPLETE II FY Ig7a (Cob 7 &,31 
I Outlays Obls. Ou'-I~ ~ Obls. 

m 

27.01 ! 7 . 8  ! I 3.0 il I 5S.3 

4.4 ~s i 1.1 16.4 

I I 
tinN tm 8ilk, mi l l  Skeet) 

i I 
j j 

J 
Pal~ o! 

2 



ENERGY RES=ARCH & DEVELOPMENT FACT SHEET (Contioued) 

n. O-'TAIL OF FUNDING REOUI REMEN'IF3-Federal Go~_-rnme~ Only (b~ ,mru~o,,~ ot dori0~) 

EQUIPMENT 

iTEM 
(T.~ch t t ~  nor to excred 60 ¢ ~ f m  a"a ~ ' ~ a J  

:.",~ e.-:h ~-~:or ;~e,'lorm,ng o r ; an ; z~ ;on ,  
""-~,P. : : ' 3 !  ~.;j;~..":~n: funOs, wi~h a $e~:~ra~l 

: : , ; : .~ ;  O.'~e-I%Z|f f f l i ; l ; o ~  C:o|larS O( r lo re .  

TOTAL ( C ~  f m , ~ !  
to ~ummm7 s~ecU II~ 

V a . - i o ~  - C~:en C!rcle 

v~ious - miquid Y~Val & ~ Cycle 

(1) 
F~ 1974 

(Non- ~l) 
0his. I ~nlWs 

|, 

1975 

a 

0.7 

0.3 

FY 197S 

0 ' ~  oumw 

5..1. 

0 .7  



(4) 
FY 19T/ 

Obls._ I Outlaw 

7.0  

1.11 

I 

(5) 

1978 

O t ~  Outl~/= 
i _ i 

2.0 

L6  

16) 

• FY 1979 

Obts. Outl=ys 

0.6 

0.5 

,¢ ~ 8eJ~mtt Slxr¢l) 

Level of EfforL: 
O MAXtUUM 
[ ~  ORDERLY 
[ ]  MINIMUM 

(7.t 
SUBTOTAL 

. FY1975-79 
Obls. Outlays 

15.4 

4.1 

+ 

(8) 
BALANCE TO 
COMPLL TE . 

~|=, Outlay= 
i 

tDENTIFICAT;ON NUM ~.ER 
060655051285550i 

P+ge ©f 

(9) 
TOTAL E×CLUO.' NG 
FY 1974 (Cols= 7 & 8] 

Obls. ~ Ou;t~,ys 

2 



[ N E I I G Y  RI[SrAI~CII ~', D C v E L O I ' M E N T  
[ACT SIIEET , 

Lev~l of ~[|ort: 
I~ X~AXi,.~uM 
[~ OfiD[" RLY 
[~ ~',1NI:.I UM 

1. IDENTIFICATION NU. 
0606550512S55~ 

;h a~. |,ilCC;IIAM 
!,. SUFF'f~OGRAM 

~--?-. PiYbi~4gGf AGENCY 

b. 5UIIUNIT 
4. cONTIIACTOIi AND SITE 

{No Imor¢" Ihan 43 character= and 

BI¢ #[,l~ll~ar$! ahhr~'&'aul~on [or  •t¢it¢ 
l ip  t o  16 ~haraclcr~ a . d  =po~c= for  

¢o~flty, 

5. BRIEF DESCRIPTION OF 
PROPOSAL 

~cr~y__CQnversion R&D 
[-~- ~ c~K~kcn 

Various including CC_~, ~-~C, 
NAME OF CONTHACTOII: Varifr~ 
~t te  ~vflt ' ru WOrK w i l l  DO i S : 3 t e :  
) ~ r f o r m v d  ]~ l  

I County: 

NAME OF CONTRACTOR: 
;ira where ~,ock will De I~l State: J County: 
)erf0rmeO . --, 
NAME OF CONTRACTOR: 
;lie whore work w,tl ~ ~ <:rate: I County: 
>erformed l 
NAME CFCONTSACTOR: 
Site whete~erformod work w,II be .11> j So.lie: ,[ County: 

NAME OF CONTRACTOR: 

l. Open Cycle 

(~0 mon~ than 24 ~ncJ o f  ¢cxt 
and no marc lh=. 70 chr .m~r~ 
dnd 4pocc~ per JincJ 

~r|e[Iy outline nature and scome 
of work to be unClertaken. 
~l¢luding any new lacilit.es 
which may have to be accluired 
or constructed. 

I 

,2. 

3. 

• Component & ~terials Develcpm~nt 
. Syst~n Analysis & Design 
• s~or~g ~m 
• Facilities Desiqn & Construct~, 

- Large Scale Generater Test Facility 
- Tx~c.g Endurance .~terials Tes~ Fa~lity 

• Oonstruction D~-.D Plant (Coal Fire~) 

• ~nent Develop~,ent 
. Mater~zls Studies 
• Facilities Design & Construction (i & 5 
• s ~  ~,~ • 

. l~D~otype Pl~-.t 
C.losed Cycle 
• O3mponent Devel _opment 
• F -easibiLtt~ D~x=,~m~ 
• ~ ~  ~ 

• l=z~type Plant 50 ~4 

6. JUSTIFICA~ON (U~e n ~;xu.~te . l~ct( .J.  See I tem 6. on lnxtrm:Uo,, S~.,et.j 

.F~-SOURCE ] i ~r FISCAL YEAR i~ 

0. MANPOM,IER (11 Scientific ) , 168"~ 
{rJz = years) (21 T,¢hni~l t 192 ! ~ 

_t3l Sumt I I ~8 ( ""~'  
__ (41 O;her I 72) 

b. RAW MATERIALS 1 
~lJat mater~t, an,~ uni~: o f  
m e ~ u r e  belom= such ~ tooa o f  
COWl. ~an'cls Of oi~ K/la£mm, o." 
Imr4nlum. etC. Shako a.'nounl Ol" 
He& i .  columns at rig~.tJ [ 

! 
¢- LAND AREA |0 Gov l~ned  _~ 

7. MAJOR RESOURCE REQUIREL;ENTS 

, , , ,  7 ,,:o I , , .  T ,= .  ] ,, 

2 3 8 ~  [ 2 1 ~ .  2 1 0 ~  ~1n-  

2 7 2 /  ~.50 2 4 0 ~  ~ 2 a 0  ) . = ~  ~ 4 n  

102 ~ §0J 90- /  9 0  

0 . 5  0 , 8  m i l l  0 . 9  0 .4  m i l l  1,0  

m 



l o l l  & D [ 'VELOI 'MENT 
:T S I I E E T . ~ ' . .  

I 

AGENCY 

NUSI IE  

th~r~et~rs a n d  
¢orlgPa~tttr; 

,r~afzon ~,Jr sg,~tC 
a . d  ~ c c g  [or 

1Lm~l of Elio,t: 
[ ]  MAXIMUM 
n O ~ D r  RLY I 
E] &!IPIMU?.| ! 

2ON OF 

;:.,~ or  tegt  
7 0  c h ~ a e  t t  r~ 
"t 

urn and scope 
~t~ken, 
la c i!it ;~  
b~ acquired 

~2° 

3. 

1. IDEE~|FICATION N"~L~-~I 
. .  ,. 0606550512S55601 

._~ .h!~. r~y__C~nve rs ion R&D 
~D - l~,-ur Gcneraticn 
NASA 
Various includL-@ %XT_R, ;~C t 

NAML;. OF CC;~;IHACTOH: Various 

~=fo,=~..Jsi'° wh,.. ~o,~ ~,u bn ~,i s,at.: i co..ty: 
N;,ME OF CONTRACTOR: 

St,Operforrncclw,mre work w,|t be ~1~f S,,,e: t County: 
! 

EAME OF CONTRACTOR: 

.t~forroedSite whe,e work w~ll bo ]J~l State: l] County: 

NAME OF CONTRACTOR: 
Site where work wd! be ,edormed I>i State: I c°unty :  

NAME OF CONTRACTOR: 

t Sheperf=rrned-';here w~:k wd! be ])"I State: Counw: 

i, Open Cycle 
• ~nent & ~teria!s D~velopmm~% 
. System Analysis & Design 
• Supporting R&D 
• Fa~--ilities Design & Construction 

- Lazge Scale Generator Test Facility 
- Long Endurance .~teria!s Tesu Facility 

• ODP.struction DE.D Plant (Coal ~ired) 

• ~x~Donent Devel .ogTant 
• Materials S~.~ies 
• ~acilities Design & C~nstruct~on (i & 5 ~) 
. 

. l~o~ot2pe P!~nt ..... 
Closed Cycle 
• O:mponent ~vel~t 
• Feas "ibility _~cpe.rl,--ent 

• 1>zoto~ Plant 50 Ix~ 

U R  a ~ep~rate s h t t t ( # ) .  Set l g c m  6.  o n  Z ~ = t ; o n  SheetJ 

7. MAJOR R=SOURCE REQUIREMENTS 

19:5 1976 ISCAL YEAR I~ 

Scientific 
T~.hnica' 

~ p o ,  t 
Other 

Jot 
torJ of 

X~oCmm= ot  
v l  e t n r )~ng  O~ - 

rlgl;LJ 

Govt,,owned 
Govt4aa~d ! 
Plr ,val~ y.aNnc0 

168 '~  
_!_92 / , ~  ~ { -~'." 

72,,) 

0 .5  

238" ,  

272 ) 850 

lo2.~ 

0 .8  m i l l  

Uot3 - 

1977 

2 ~ 0 \  

9o.,' 

) 

U* b "" 

t 1978 

2 ~ 0 , ,  
~40 ) " , n  

9 0 - /  

0 . 4  a d l l  

U. : : )  " 

1979 

~.-~0 i - _ - ~  

9 0 J  

. 

1.0 mill 

0.4 "' 



BLANK PAGE 



_ u ' T - - - - " - - ' -  . . . . . . . . . . . . .  [NA~-~'O-F ~O~rrRXCTdR:--- .... " 
• : [ " - I S i z e w h e r e w o r k w , l l b o  ~.~ State: 

i '  ! ~ ' ! ~ f ° rmed  "-! 
~ ; '  " I N A " E  6~  CO~TRAC'rOR- ' ' 

: | Size whcr-- work G, ll bo ~. I  State: 
• ! P ` ' ~ ' ~  " - I  

i .  BRIEF DESCRIPTION OF 
pROPOSAL 

(No  more than 24 i6.es o [  tex t  
.amr] n o  more £har~ 70 =h=mcter~ 
e n d  , I pmc ' t s  per' |~ne )  

Brief ly  outl ine ~ tu re  and scol~ 
o |  w o r k  to be undert:ken, 
l~¢{ud~ng any new facilities 
wh ich  may have to  be a~u i red  
o¢ r~mtructed.  

; NAME OF CONTRACTOR: 

! C~n ,v :  

I Counry :  

, S~.Ie where work wdl  be i State: I County :  
'performed ~" ! ! 

i. Open C~cle 

,2, 

3, 

. ~nent & Ma ~terials Development 

. Systeu Analysis & Design 
• Supp~rtin~ R&D 
. Facilities Design & Constru--~/cn 

- Large Scale Generator .~.st Facility 
- Long End~&nce Y~teria!s Tes~ Facility 

o Construction D~.-D Plant (Coal Fired) 
~quid ~ta~ 
. fkm~oonent Deve!c!~ent 
. Materials Studies 
• Facilities Design & Construction (i & 5 1,~) 
. _Suppo~ R&D 
. .  F z o ~ o t ! z p e  Plant . . . . . . .  
Closed C~c!e 
• CcnpDnent Deve!~t 
. ~e~ility m~z~z~nt 
• Support R&D 
. l~oto~ Plant 50 ~ 

~, J U ~ F I C A T ] O ~  (r.r~.~ a se~az'=t~ #~¢¢t(~). S¢c Ztem 6. 0 .  Zmtruct~on Sae,ztJ 
% 

7. MAJOR R~SOURCE R~=QUIRE~,ISNTS 

i RESOURCE i 
: ~1 r F 'SCAL YEAR I~ 

e. MANP01NE R ,.11) Scientif ic' 

LIra m. :r----) (2l Technical 
.(31 Support  

"' (41 Other 

b. RAW MATERIALS 

~ t  ma~r. and uni t :  o f  
I ~ c ~ l l l p e  ~ 2 0 1 ~ ,  s u c h  c~  t o r t s  c ,  ~ 

dr.~F. I~ ' rcb of  o;/. K~2oi~ram$ o f  
mmrum.c /¢ .  ,.*;how amount o f  - 
each  in  columr~ at  rl¢/:t) 

'- C. L A N D  AREA l i )  Govt~owned 
i REOUI RED " i J2) Gout-l--a.~ed 
1 Ci l  gc~#) 131R'IVO;C'v~nlx:I 

(4l Otl~.r 

d. OTt lER RESQUflCES NEEDED 

($PCc;j'y i tem and uni t  n t  
lllllt~II~rr beloi~. 3 h , w  q .=n r i l y  
Ofeach i~ ('~lurnna at  n~hrJ  

{11 

~luipm. + test f a c L % ~ -  
t i e s  

travel, etc. 

{1) 

1975 " l  1976 

!68~ ~38"~ 
192 ~ .,~,., 2721 3~q) 

72) 1 I02~ 

0.5 mill 0.8 mill 

1977 
T 

2 ! 0 x  

90 -  

0.9 mil! 

1978 
i 1 

210,, 

~p-~ ...... 

0.4 mill 

.P 

0.5 " 0.8 ';' 0.6 " 0.5 " 0.4 

• ° 

49.0 " 

1.5 " 

3 
~ o 0  tl 

~ ,o0  I I  . 

35.0 " 

1.4 " 

50.0 " 

19. 

2'1 o~ 
2-'0 , 

90-1 

I°0 z 

45.0 

1.2: 



BLANK PAGE 



r = " .~ -- - " -- " • ......... - . . . . . .  ~ n,e - e • 
NAME OF CONTRACTOR: "~ "" 

;CRIPTION OF; 

m .  "24 line~ o£  t ~ t  
than 20 char=tier= 

llneP 

;me nature' and SCOD~ 
: unCe,':3kcn, 
, new ( a c i ] i ~  
tare to be ac=lui:ed 
ed, 

S,te~hereworkw,~p~forrr~d be i~ i Score: ) County:  

NAME OF CONTRACTOR: 
Site wh~re wcr~ w,II be ]1>. I $:ate: County:  
~etforn=ed ; , ..... 

NAME OF CO~TRACTOR: 
I 

performed . . . . . . . . . . .  I I 

i. Open Cycle 
• Czr~onent & ?L= ~terials Devele_~rent 
• System. ;m.alysis & ~_sign 
• ~ z - P . . ~ ,  9" P~&D 
. Facilities D~sic'n & Cor~truction 

- Large Scale G~neratcr T~at Facility 
- long End,~nce ~.i~teria!s ~es~  Facility 

• Construction D_~.D Plant (Coal Fire~) " 
,2. Liquid ~'_=~! 

• C~nent De~-e!o~c.=_n= 
• ~terials St~es 
. ~cilities Design & Construction (i & 5 ~) 
• ~port R&D 
o .~TOdD~cpe_ Plant 

3. Closed Cycle 
o CcnixDnent De,~e_!~t 
• Feas'%bility ~-r_.-~--nt 
. Support R&D 
• Prototype Plant 50 ~ 

c, 

TI0N ( U , e  a *~ ;~rc !e  *heet(~). Sre }~en* G. on " r .s t ruc t {o ,  Sheet.) .. 

7. MAJOR R-SOURCE R-OUI.R=-h'ENTS 

L FISCAL YEAR I~" 1975 1976 1 1977 

(I) seJ~.~,f~c .... 168"~ 238% 2 ] 0 \  

(:~) ~,c,,;c,l I ~ 92 ; =nn 272 ) .2.50 ~.I .r) ~" ~'~" 
(3) Suo;x,rt 1 6~. " .vV~, ?~,, ) ' 

w )  i o 2 ~  ! ...... 9o~ (4) Other 

~'RIALS 

)l,u. Such 03 ror~J Of  
' o i l  K ,~ul;r~ ms o [  

• ~.'ho=~ ( Imount  OJ' 
mn j  st ri~.l;tJ 

A (1} GovTo~oed 
12l Go~IL~cased ' 

(3} PW,va;clv..:....4n~ 
(4l Other 

OURCES NEEDED 

and ~.~t n[ 

• u. ~;huw quantkty 

a,~,tem at nebr.  ) 

(I) 

t es t  faciL%- 

:C. 

0.5 mill 0.8 mill 

0 . 5  " 0 . 8  " 

0.9 m i l l  
! 

1978 

' 2 ] 0 \  

9 0 2  

0.4 m i l l  

1979 

2] .0- ,  
2- '0  ,"-_-,, 
p l  r) ) '~v 
90J 

1.0 mill 

0.6 " i 0'5 " 0.4 " 

9.0 I! 

1.0 " 

35, 0 " 

1.4 " 

49.0 " 

1.5 " 

50.0 " 

l.l " 

& 
45.0 " 

1.2 " 



[NE l lGY I IESrAI iCH AND DEVELOPMENT FACT SliEET (Continued] L¢,¢1 of [ f lO~| :  

MA~.~IUM 
D o . ~ [  RLY 
r-I MI~MUM 

t I D E N T I F I C A T I O N  NUMB!  

0606550512855601 

(:;. JU: ;T IF ICATION-  S~'3to I ~  spccil ic ~r~r~y problem o~ Obi~'c~,v~. and $1:)~c,|v horn lhe 0~'oo0"...1| ~%.,I| conlr~bute ",0 |he solul ion o!  I ~  Io¢¢'b|L"fl"t 
Or a|t3i;llr*~llt O| tllC Ol*lf'C~lV~. Inc|u~b: r~.'ason~, |Of Sf, ic.-|lNq (h~ rt'.:~n,mPn~l~'| a{:DrO,3Cll 0%1~r otr~t.-r alt~rrlat~vC$, Also tnclu(:~ the I~nel~l$ 
exix'cl[~! !0 be [~t'~,v~l .~ronl rnL'~l~ng Ihe OblCChv~ nr ~olv,n~? *.hc Dl'Obl~:t~r~ for ~%hicll the [~'OleCt ~$ f)l'oDo$~:l. Outhnc IhC r*sl~sluncerlalnileS 
Ill/U}, plans to minimize R/U, and L~sis lcx Wocc'cclin<J in f lc¢ of R/U. C)wonl,lal,v~ ¢~ota m~o~14 be u ~ d  ¢o lhR #uIlu,I exien~. 

There are three basic a~p=DacS.es to ~.~D electrical pc~r generation that are 
various stages of dev~le~m.t L-. ~he U.S. ~nd ab.-~ad. ~ey are the o.~_n cycle Pla.~ma, 
closed cycle Pla~T.a and the closed ~jc!e Liquid :~tal Syst~ns. There ~xists a sub- 
stau]t/al degree of cCraTO~llity in t.ke three .~.~D concepts; each sy.s~ hc~_r possesses 
uniquo charac~_ristics ~idn tend to set it a ~ in r ~  to the oontri~ution that it 
can make to the Naticn's znerg~ p~-~r=--n.. The role of ~_~D p~,~r g~nerat/cn is perhaps 
appropriately addressed in relation tD b/~¢ successful de%~l~nt of DressLng Natio~ll 
goals ~ich ~Juid (I) r~=~uce ~ po!!ut/~n ~nd (2) reduce ~he,.~Tal pollution, (3) d~_lo~ 
~Dre econcmical and reliable ~ r  pr~ducin.g sysr~-r.s and (4) conse-~ve our natural 
.-~sources. All three ~qD systems ~u!d contribute to the at~=~_irm~2~t of these goals. 

~he projected efficiencies of the-- ~_-u~ pc~,~r syst~r~ lie in the" 50-65% range. ~he 
hncreased efficiency wDuld reduce ~ ~-Dunt cf ~at rej~=~ted per kilowatt by greater %~_~ 
i factor of ~,~. Tr.e air poiiu-,ion is si~.ilarly ailevia~ed. ~--se systems offer unique 
~ssibilities for the cDntrol of pettier!fates and d%=--ni.~cal emissior~ and thus the prospec 
)f considerably icx.~_r pollution then frc~ co.~. ~ntio~_~l plants. 

~he high efficie~2ies that are a~hiev-~ble are ~rv i~portant to the Naticn's pc~r 
.~Dncr~. Econcmic studies k.ave sb~m t~_=t pctenr_ial savings of ~D syst~s can rar~e be~ 
L1 to 40 Billi~ do ll/ars in this century alone. 

I 



witCH AND DEVELOPMENT FACT SHEET [Continued) L o ~ I  o! E41,:,¢t: 

MAXIMUM 
! - 1 0 F D E B L Y  
r l  MINIMUM 

l IDENTIFICATION NUMBER 

0606550512855601 

' - ~ , ~ e  th~ spL'cil,c e:~:~IY P'Obtem or obiectw~, ond sP~C,fw how the [~'. Ot.:.O:.~, ~ v,.,l! ~ontribule Io  tho solu(icn of the preb~enn 
t|~' Obl~llWC. |r~CIUt|P I't'a~O~:, ~Or ~l'~C.'llnq the re~0rt~mPnd.~| aODtOach over O[tl0r 3|tcrrt3:l%'0S. ,~k|;O inc|udo tho I~enL,[i~s 
'r~%'Pd frown mt~elm~J [h~ ~.'~}."cl;Yl~ or soIv~r~, tho I:xobler~. for ~h;ch 1he DrOlCCt =s !~roOOsL'~d. Ou t l *~  th(: r~sks,~uncertalntiL's 
iinimixe RIU, arl~ L~$iS ~,- Wocoecfing zn lace o: R,'U. Ouanti~at[~ dota should ~ u ~ d  to  the fullust extent. 

are three basic approac~.es to F~9 electrical p~,~r generation that are 
es of devele~n~_l~t in. the U.S. ~nd ab.~oad. They are the open cycle Pla~.-ma, 
Pla~.a and the closed ~,c!e Li~d ketal S3,steas. There =~,-_ists a sub- 

Tee of ccrmDr~ality in t.ke_ three ~-"-D concepts: each svst~m, hc~%.~r possesses : 
cteristics whi~ ~nd to set it a~:~ Ln regard to the contribution that it 
the Nation's ~ner~I progr~T,. ~.~e role of ~.E-D m~,,~r gem.eraticn is DerhaD~ 
y addressed in relation to ~h:~ successful de%=~c~m_nt of Dressing "'Nation~_l 
~uld (I) reduce air pol!uticn ~nd (2) r~uce t.~al pollution, (3) develop 
cal and reliable pc%~r produc~.g -~:st~rs and (4) cor~-e-~ve our natural 
All three ~D systems ~uld contribute to the atta/nrent of ~ gE~Is. 

~j~cted effici~ncies of t.~e ~'HD pc~..~r syst=?s lie in the: 5~-55% range. The " 
ici~ncy vx3uld r~uce the._ &~-Dunt of heat rej_~ted per kilo%~tt by c~.ater t~=_n 
~o. The air pollution is si-.~larly ~ ~ " " a_~evlated. ~ese systems offer ~ique 
for the control of .~-rticalates and d-.=--aical Enissior.~ and thus ~ prospect" 
1y l~r pollution then fraz co..~v-~ntio.~=_l plants. 

9h efficiencies that are a~hievable are very_ im~ortan% to t/%e Nation's Ix~-r 
ncmic studies ~eve shc~ t~t potential savings of ~ syst-=~s can range between 
ion dollars in this century alone. 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

~- S C H ~ ) U L  -~' fl.e~udc ma]o~ ~=ei~itie= e.d mr_, ~ e~u;~menL I~d!cat~ datc~ by  FIJg'al ~ealP a ~  g~r t¢ l ' ) .  

a. DEVELOPMENT MILESTONES (.~mbe, ¢ech eeasecut i~ ly )  

(Limit  Title Of Ydile~fone to ~0 character, a~d #~¢~s] 

!. Lon~ En~_nce 5~terials Test Facility Operatioz~ 
2. La~e Scale Generator Test Facility Cenerational with Clean 

Fu,~s 
3~ C-~.-.zel, ~gnet & Other Parts Ccr~leted for US-OSSR ~-¢~j~ 
4. C-~-.arator ~.~=_ipy Extraction Tests Con!olete 
5. Yus ~ . FacilitY- ~'.~xlifaction for Coal 
6. Coal Fired Tests Cc~plete 
7. C~-~Qon~nt Lifetive Ttsts cxmloleted 
S. C~n.~nent Perfor~.~nce V,urified 
9. _,-~'~"~-__~_~_~.. of Systen PerfonT~/nce 

i0. Design of 50 ~ ~Damo Plant Cc¢~leted 

Lic~,id ~-'~ta i 

i. Cun~n~_-.t E~sign E~tablished 
2. Si~'!a~d 1 ~-5"; P~,~_r System Cucglet~d 
3. ~.'i-T~.~@.. Test FaciliL~{ Cc~pleted 
4. C~q~. ne.nt T~st_ing Ccm,,pleted 
5. S ~  Perfo.~unce D~nstrated 
6. 20 ~ Prototype Plant Design Ccr~lete 

b. DATES 

FY O I :Y O 

75 ~6 

75 76 
75 T7 
75 78 
75 78 
77 79 
76 79 
76 79 
75 30 
781 30 

75 76 
75 77 
75 78 
75 80 
75 B0 
75 80 



)AT"r.S 

n, 

7,5 

76 
77 
78 
78 
79 
79 
79 
80 
80 

76 
77 
78 
80 
80 
80 

O 

Le,~! of ~Jfc~: 

,V.AXIMUM 
[ ]  ORDERLY 
I-I  MiNiMUM. 

a, DEVELOPMSN'T I!L~CT0."IES fconlinued) 

(~rnJi Tltl¢ o f  Mgcitc',i',.e to F.O ctmrac/i.rs a .d  lrplica) 

Closed Cyc!e 

1. Component ,9,onst:ruction Cc~=lete 
2.., Feasibility Experiment C~leta 
3. Design of 50 ~ Plant Complete 
4. Proof of O~ncept 
5. Design of Protot)~e Plant 

2 

I~ fZ . aee  o .  ~jNratm ~ ' ~  

I~DI-.,~T1 F;CATt O,'g ,%U",:--= R :, 

06065505i2~55601 " ! 
I 

b O,~T£S 

S'or'. h C .'c .- r. ':. :-.. 

FY Q FY 

75 77 
75 80 
75 80 
75 80 
75 80 

Pa~ o l  



ENERGY R~SEARCH ArID DEVELOPMENT FACT SHEET (Con=|nuedt._, 

g SU.'~'.MARY OF FUNDING REOU! REMEhrTS-Feder~l Governmunt Only (bl mlU~n# of dol~m) 

Retirement 

=. 0PERA31NG($.ep. fw-d.:=~) 
Toter Oper, tm 9 Requitemen~ (from D ~  

Total Cansuuct~Nl Requlnlmenls rfmm Dcf,~ S ~  

¢. EQUIPMENTtSee,p. tBrcrtroI) 
Total Equilx~r~enc R e q u k ' ~  ( , ' ~  J~'un.SS~e~ 

4. f~ RAND TOTAL-OBU G4'.TIONS 

L G AR.~D TOTAL-OUTLAYS 

(I) (2)" (3) 
FY 1974 

(Non-Add) FY lg75 FY 1976 

Obls. Ouday= Ot~=. OutJ Ws 0his. 

FY 19T,' 

• - • • . . . .  ~ L _ _ , . J * , ~ f ,  • k ~ , f ~ d l  

1 



|m 

' ~ g T G  

I 

Le'v¢! o'l Effort: 

[~ MAX!MU;Jt i 
, E] O~OE~LY . 

~1 MINIMUM 

(4) (S) 

oh.,. I o=,,.~, i o=,. i oo~.~. 

I , 
3 2 . 4  31 .5  

(6) (7) 
FY I9-  ~ Subtotal 

79 | FY 1975-79 

. obL,., t. ~ " ~ "  ~ .°hi=" t o , , ; ~  

t 

3 6 . 2  3 2 . 2  

28 .  6 4 0 . 0  40 .4  

157.8 

IDE.'~TI FICATi ON NU~',3ER 

0606550512855~01 

! 
! 

(8) (g) 
Bolance To "l'o'~t Exclud:r5 ] 
C¢,m~le:e I FY 1974 (Col. 7 & ~) 

II 

I 

q .  

! 7 . 2  9 .~  10.1 q . )  "'~'7.q A_ 

m 

, , . .  1 1 

- - ~ .  L . - . n , ~  a ~ L ~ r . . ~ . 4 ~ r i n t l o n  of tht Coopemdvt I:x'osfan'~ ~ the mt|onnle for the c~v;sTc~n of fu,,x~ng 

2 



ENERGY RE3EARCH A N D  DEVELOPMENT FACT SHEET |Continued) 

9. ~'~.TAIL OF FUNDING REQUIREMENTS-Federal Government Only (In m/L~on= ofdolk..~J 

• . O~E RATING 

ITEM 

t o  ,=umm=~ m hee tJ 

|" ) Namecf FeTform;ng Organization: V a . ~ o u 5  

MANPOWER 
Open Cycle MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

:I) (2) (31 

~_"_19A~, 1 ~ , 9 ~  I P,, 'm76 

17.5 
0.3 

Z.21 
!9.0 

! ) ;4am, ecf Pe, fo,m;ng Organization: Vari.D~.L~ 
LicJid ,'.~etal MANPOWER 

& Cles,-"d Cycle MATERIALS 
MAJOR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

] Name o.f Pe~forn,;n90~jenizjtion: 

MANPOWER 

MATE RIALS 

MAJOR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZAT:ON 

} Name of Perforr,-~.~.;I OqlanL~aTi~.,l: 

MANPOWER 

MATERIALS 

MAJOR PROCUREMENT3 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

6.0 
0.2 

0.3 
6.5 

27.7 
0 .5  
1 .0  

29.2 

6 .3: .  
0 .3 '  
i 

0.4 
| 

7.0  

¢Ce.thmr ~ °  

1 



(4) 

¢=Y 1977 

ays 

(5} 
FY 1978 

ou~. ] 

16} 

FY 1979 

• 7 25.0 15.3 15.1 
• 5 0.4 0.3 0.4 

.0!  1 .1  0 .9  0 . 7  
"~-2"2 i 26 .5  1 6 . 5  16 .2  

L e v i  of  Effort: 

~ ]  MAXIMUM ! 
E] ORDERLY 

IJINIMUM 

(7) 
SUBTOTAL • FY 1975-79 ] 

Outlay,~ 

1.9' 

4.9 
io7.4" 

I D¢.~Tt~CATION NUM.~ER 

0606550512855601 

(~]. 19) 
6ALANCF. TO TOTAL ~,XCLU~I.~JG 

COMPLETE FY 197¢ {C~:s. 7 ~, ,~1 

Ob,!~: [ o=.r--,: 

.3 5.3 13.8 14.9 
• 3 0:3 0.5 0.5 

.4 [ 0 .3  0 . 7  0 .6  
0 5.~ /5,0! 16.0 

46.3 
1.8 

2.3 
50.4 

~ . e  o f l  $¢ ,~amte  Shewt) Pa~ of 



ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued) 
~. D="TA~L OF FUNDING REQU! REMENTS-Fede'al Govm"nr'r,~nl' Only Un mlUlon# o:do~m) 

b. CO.',;STRUCT! ON 

IT,~M 

TOTAL (Cm.n, to,-u, ard 
to lummo~',J lhet l )  lib 

T,:Ye o f  proiec':, f_oc=lli~n (St:re and CounfyJ anc! Total  Estin'~te,J Cost 
{';'~'C) f .~m!,eP ¢'a¢~ item ¢OP.:~tieely). I::voI;l p¢O!¢'C¢ COSting one 
r~,:r,.':n ¢'~:!~.'s ,-e more should be sel~ra¢ely identif ied wi th  a brief I tem 
s:a:e"~en: Of ~h'¢ P, iS rc-~uirod. No. 

T ITLE  OF PROJPCT (,'~o: gO rz¢'ecd' 30c~racters end "POCek) 

S-'.a'e " I . Coun,y I TI:C (in miHiO~ul) 

~s work will he perfo~ under 
~n~--~act or %~rk statement authorized 
~i the lead org&-ization - open c'Icle 

( ) 

I : )  !2) 

" ' 9 7 4 1 . 1 , 9 , " 5  (Non-Add) 
bls. I Outl~rJ, ~ , Obls. IOu.qa.~ld 

5.6 

(3! 
FY' 1976 

r 

t 
i 

24.0 

TITLE QF PROJECT ~',%'ol to exe~¢d 3J ¢'1~:¢1m 4.'~rll~Ce~.) ) 

I ~ e '  Illl ~ Coun[y 

~:a'. emenl.-, 

T i C  tin r.I/Jlora) 

~_a ~.~zk will ~ pezfo~ undez 
contract or ~ozk statement authorize~ 
by the lead o~mizatton- Liquid 
~tal & Closed C'~cla 

T 11" LE Q F PRO;  E(;T (JVot to fxcc~d ¢l~mctera and a3~qrl.J 

S~| : l  I County. } T E C  l'/n mm/ona) 

S|a~emcn|: 

) 

2 .0  4 .6  

~ / / n a e  on ~ ' l N m ~  • 

1 



,0 

,t,~) 

'Jg77 

3 3 . 0  

(5) 
Ft" I g'J'8 

I | 

i 

L ~ t  o! E : f o r v  ID=,%TIFICA.TI~. 4 .~U:..~=.= ." 

MAY:MUM i 
[3 o a o E a u v  . 0606550512855-~CI_. - 

[ 3  ~ a ~ l ~ u : ~  
(6) (7] ' (8) !9~ 

FV ,,~,,~ I SUBTOTAL BALANCE TO It TOTAt. 5M.CLU~:'. 
"~ ' ¢ '  1 F ¥  ;975 -79  COMPLETE |~ FY 197-" ICc;: .  7 & .  

Is, Oul ;I Obl;. Outlay~ 061.% Ou~!=ys Obfs. O~,:; ,~ 

, I I 
. , ) , 

18.2} 102.8 

=-: . 

5 7.0 18.4 18.1 50.1 

PaQe of 



E.~ERGY RESEARCH & DEVELOPM.ClgT FACT" SHEET (Continued) 

s. D£TA;L DF a:UNDING REQU! REMENTS-Federal Government Ordy (~.* m l i l l o~  ofdotlm'~J 

" EOU'P:~ENT 

ITEM 
f,~.och Item n o t  ".o , x ¢ ¢ ¢  "a 6 0  c h o m c C ¢ ~  on4 s~act, fJ 

~hC~ :O:-': t-Cu;;:).~;n: fund$oW;th a se;3ara.'e 
"~-?'~ ~-a'r-.2",On Of e3ch i~0.'n o f  0qui~lTlent 
::::,n; ~r-..l~.~l| ~,i;|~on dollars or rllore. 

TOTAL (C.~nT f~n.~n;t 
to = v q ' ~  ,,heefJ • 

vario,~ - Open Cycle 

v=_-i~as - Liquid Metal & ~Clos~ Cycle 

I1) 
F~' I_O74 

(No.-~) 
Obis. 

(2) 

FY 1975 

Outl-W 

!.4 

0.5 

(3! (4) 
FY 1978 | IcY 19T" 

s.S 
1.4 

1 



t l ,v,  

5 . 9  

,.4 

(4) 

FY 1977 

Obl=. OutI--ys 

7.5 

2.1 

I 

I ! 
I ! 

Is) 
FY 1978 

Obls. Out~=ys 

5.5 

4 . 6  

II 

(6) 

FY 1979 

O bl, o,,,w 

4.6 

4.5 

Level of Effort: 
I~ MAX:MUM 
[ ]  ORDERLY 
I"1 MINIMUM 

'7) 
SUBTOTAL 
FY 1975-79 

Obls. I Oullays 

I 
24.8 

13.1 

IDENTi FICATION NUMBER 

0606550512855601 

{8) 

COM~LtTE 
Obls. Ouzlavs : 

(9} 
TOTAL EXCLUDh=;G 
FY 1974 [Cols. 7 & ~) 

Cbls. Ou'.'-=Vs 

*n Zlnu.- on St.Nn:~r Shert) Pa~ o1 

, .  



i .NIII:G V i~.l.L;EJ~uC,! t', DEVLLUI'r.ILN1- 
, FACT S I IEET 

L¢~,TI of L~:.':! 

~. ~1. I ' I IO{.;|IAM 
• I~. ~I.iHIPIlOC, iIAP,~ 
~"~1. ITI l 0 I~'k~N L N "f ACF..NC) 

|,. 5UIIUtJIT 
4. CON] I IACTOI ;  AND.~ITE 

(~:0 mo~" lhan 42 ¢1~¢~=c1¢r~ and 
I p l t ¢ l  f~lr Ilat~l¢ o f  e u n r r ~ ' t o r ;  . 
lb|lr =~andarl(/~t, ~FCL'MJIII'Irll for  ttctt'.~ 

Up ~0 J~ C~ldra~'(~'tll ~lr~ Ip~ctB lof  

~. DrllEF DESCRIPTION OF 
PI~C~OSAL 
(NO more t~. 24 li ,ts of text 

. l ~  n o  m o r t  Z h ~  ~0 ¢ lmmc te~  
O~ld spaee~ per i inel  

Br;elly oull;r~ nature and scope 
D| wo¢k to  I~ undcrtoken. 
Including any ne~ facilit.¢5 
which may have to  be a~: luiRd 
Or ~ns~uCled.  

kqA~t~lU%1 ;. 
[ ]  O I IDERLY I !. I D E N T I F I C A T I O N N L  
[~ ~',~,-.'U:.l I 0 6 - 0 7 - 5 5 - 0 5 . 1 1 - 7 5 - ;  

Convcr.~ ion Techn ;.~ues 
POt  .I.~.~ i t im Top:' i "~q C%.'C [C 

NASA~ DO[-OCR, AEC 

NAME OF CONTR~%CTOR: C-enern~ ~ e c ~ ; ' ~ C  

~,~o,m~ ~ S,-, te:oh!o CounW: Cincinnati t 
NAME OF CONTIIACTOR: 
S,,e wr*e,e worV. w,,, oe I I p~r Iormod • 51ate: COuntV: 

N/%AIE OF CONTRACTOR: 
= , o  wh,:re work  w,i i  I:~ i S,31,: I County:  
performed • ! 

NAME OF CONTRACTOR: 
performedSite'where w or k w,;; be • ~ S~t~: ~ Co~t~ .... 
NAME OF CONTRACTOR: 
~i te where work  wil l  b 0 p ~ r f o r n . t c ¢ l  ~" i S:ate: t C°unty :  ; 

./ 

A p r e l i = L i n a r y  d e s i g n  and  d e t a i l e d  e c o n o m i c  a s s e s s m e n t  o f  a ! 0 0 (  
power plant: rill define the specifications for ~he program. B, 
on existing technology, a 300 :K~ potassium-vapor plam~ will be 
designed, 5uilt, and tested in 1978. The potassium por=lon wi~ 
produce 90 MW, 

t '. 
6. JUSTIFICATION fuse a seporate =~et(s). See I tem 6. ¢m ImtrBction Shcet.J 

7. MAJOR RESOURCE RsQUIP~XIE~;TS 

t 1975 I976 1977 1 9 7 8  

18 1~ _ 18 
25 6~ 

, y FISCAL YEAR • 

a. MANPOWER .I1) Scientific 

b. 

¢. 

(tin man ;~.;.%; g.2} Technical 

(4) Omer 

-_, 6 5  

RAW ~: A'; ~. ~.'.',LS 

: f a t  motcria~ end u~it= o f  

¢tMi. ~=rrt is o f  oil. Ki loc . 'o . . .  o f  
ImlllEum. t :~.  Sholu a m o u n t  o f  
ee¢~ in cdumma at *';gizL) 

LAND AREA |1} Gore-owned 
REQUIRED -1;~) Govt-t-.o~e¢l 
(hi ;¢'~i~; "{3} R ;vatel y-o,~r,.~ 

(4l Ocher 
,~,L m . e e  RES ~ _ _ j ~  

~0 
5 2  

19" 

L 



II & DEVCLUI 'MENT -- " L~I~:L",':' 

S I I [ E T  ~ MAXt~U'a 
[~  OllOERLY 
~ ]  I%~, I r41%q U,*.~[ 

.'[[ Conver<ion ['echnLoves 
_ ~,, , Potassium T,,~;~inq Cycle 

j I .  IDENTIFICATION NU%~UE;~ 
06-07-55-05-II-7S-03-0L 

"ENCF- " L NASA~ DO[-OCR, AEC 
I Vnrio~ 

.~SlTE JNaMEOFCONTn'~CTOR: C-cnern] E~_ectric " 
~lmC'ttl~ a n d  ~ 5all~ w h e r e  v~.ork w i l t  D0 ~.-J 5 f ,~ t t "  - - .  -- J Courl¢%,': 
.,,.~-,or: - |)'="°'nTd ...... "l uPn.O I C';nc:inna~.i 
,r~n [or .:~(¢~ NAME OF CONTRACTOR: 
:.# e~cr~  for 

N O F  

~= o [  Lex~ 

and SCOl~ 
~,en. 
ilil/e~ 
,1.:z~red 

I 

NAME OF CONTRACTOR: 

~AME OF CONTRACTOR: 
Site where worm ~ai| be ~>] Stale: j County: 
~rfor.'r~d 1 . 

NAME OF CONTRACTOR: 
Si te  w h e r e  w o r k  w i l l  b l  ~ .  [ SLate;  j C'.4)UnW: 

! Ix~rformcd ~ 

A prelim~naz'y design and detailed economic assessment of a i000-5~; 
power plan~ will define the specifications for The program. Based 
on existing technology, a 300 I K4 potassium-vapor plans w~ll be 
desisned, buil~, and ~es=ed in 1978. The potassium portion will 
produce 90~4. 

'2 
,,m 

, ~ a ~ r o t ¢  ahc~l[a). ,,~ee lg~l~l 6, ~ irs l~r~:[on ShecL,I 

7. MAJOR RESOURC=- R-QUIREMENTS 

L Y E A R  It, 1975 1976 1977 1978 . . . . .  1979 

~'i;i: . . . .  :ZS., 
Imclll 

S" 

of  
ioaur o f  
m m  of  

oust o f  
.) 

25 
.... ~8 

.65 
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| IIt~Y i lL ~I'AIICII-ANB D~.VELOPPo'I::NT I'ACT SItErT [Conlinue4l L ~  or C-o,t- 
~ .AX,,,U%, I ,OE NT,r ,CAT,ON NUS~OER . 

Ol i l ) (~  l I L Y  ~ 
O m,NU~Um+ I 06-07--~5-05--11--78-03--0+ 

.,,,lilS.~tli"l.r:h'l+lCA",l ~l,. ' l l t  Ihc'  I I ' t " ,~4ec+r'mgy plrlllli~111 o r  o l l + m  + l l ' l l ' l i lV  ~ she" rle.,'lflot~l w i l l  mn l l , l ~ , l ~ l l  IO l h l  ll, O i l l l i o I I  OI + I~1~11111~ 
lW l l l i l i l r i l i IP l l l  I+! l i t  i I ~ r ~ ' l r ~ ,  l i l c l l l ~  l~3". i l l i l  l o t  t i ' i ; ~ l l r i l  Ih~ l l ~ t l ~ i i  J I I C ~  #tiYi I ~ : ~  i l i i l ~ l l ' ~  t ~ l O  en£11Kll II1~ h ¢ l l e l i l l  
i m i l t l l i  I l l  | r  l l ~  l ~ i  i l l  I~%+~1 l / I  I l i~  lt l ,~r~l~m-I i l l  I ~ h n n ~  l i  llll~ii41"~ll ~ Ivl l lc~l Ill4P I+l.*irc~ iS l i lC1~O~l'~.  ~ ) l l l - " l l  I 1~  I ~ l l ~ t l l t ~ i  

+ lieU). ~ Io m l~#U..~nd I m  rci p~OC~.ng m I.~C~ OI ll#U. {~h~m.l~lt~l {1~1 i lo i id  ltl,. I ~  I0111o Idhrll l i l l 'nl .  

rh~ po:.u~.~iu~ ~oppin~"plan t  can conve r t  heac ~o e l e c t r i c l c ~  ~ £ t h  a plane o v e r a l l  e f £ £ c i e ~  
~ 50 p e r c e n t  o r  more. This  r e p r e s e n t s  nn i n c r e a s e  in  e f f i c i e n c y  o£ about  40 pe rcen~  ore1 
".l,e mo~t modern £ o s s i l - £ u e l e d  c o n v e n t t o n = l  sce-~', pove r  p l a n e .  The improved  c o n v e r s i o n  e l .  
: l c n c y  v£11 r e s u l t  I n  a s £ = l l = r  pc rcenc :Ge  reducc+.on i n  p o l i u c a ~ c  ea~ssL~ns ,  a v a s E e  h e a t  ~ 
r e j e c t i o n  and ,  £uel  c o n s u m p t i o n  pe r  k~ !~ -~c~  hour  o~ e l e c t r i c ~ L t y  g e n e r a t e d .  

:or the  f u t u r e ,  ~he nac lon  i s  expec ted  to  I n c r ~ a s L n i l y  u c i ! i - e  i ~ s  domes t i c  s u p p l y  o£ co+, 
; i~her  d l r e c ' . l y  as ,~ncd  or  i n  t he  £or= of  c le=n  l i q u l d s  o r  Eases  o b t a i n e d  by p r o c e s s i n g  
:oa t .  ~1~e p o ~ s s l u =  ~oppln G p1:n~,  because  i c  i s  a c losed  s y s c o = ,  c~n be deve loped  to  bu~ 
my £orm o f  ~hl + . .~uel  One o£ the  o b j e c c l v e s  o f  the  jo'+n~ 0C~-.~SA program i s  ~o ces~ .-~ 
IL~£erent po~ass iu= £u~ace_~: a p rc s s~ r£zed  f u r n a c e  chac co=buses  a lo~-StU gas  d e r l v e d  
"rein co~1 ~ a ~!u~d£=ed bed c c = ~ u s t o r  o~ c o a i .  Use o£ coaZ £n a £1u~d£zed bed t o  gener~ 
: l e c t r i c l e y  £s ~ s p e c i a l  s£gni~ '£c=nce s~.nce e n e r g y  l o s s e s  due co co~1 p = o c e s s ~ &  a r e  ave; 
md s u l £ u r  I~ ¢~moved by the  add i t ion ,  o~ 1~ :~scone  co ~he bed+ 

:n the  ~ . ~ r  2000, the  p c t l s s ~  copping c y c l e  cou ld  r e s u l t  ~ r+he £o l lmr lng  - ~ e ~ s :  

:1] P~'oduce I I4  our  e l e c t r i c  p o ~ r ,  hav~n8 an econo=ic  vaZue exceed:Lng $_~0 blZl:l.=+l a yea3 

"2) Save ~ - , < l l £ o n  t o r ~  o£ c o i l  each y e a r .  

1 



• -AND DEVELOPMENt FACT $.~ IE~T (Cominued) L,~' of ~.flo, z. 
MAXI~IUM 1 IDENTtFICATION ~JU.~: BER 

ORDEI~LY 0 6 - O 7 - 5 5 - 0 5 - 1 1 - 7 8 - D  3 - 0 1  
MINIMUM 

I l l  Sl~ siw.cilic'e~er~W I ~ o h l ~  or ot~ectm, a,d specify how ch~ IWOpO~sl wdl ¢ontf~.%u~e so t.~o solution of th,- ~tobfem 
~('1¢1i;~. |K I I~ IO Irt..~li~n$ lot" $c|¢~¢|1n~ ~11~ lt'corrlrnt.nclPt'J ~';|K$~'C;.Ich ¢n.l.r o|htzr .31|L'lr I~.l[iV~. a'~l$o i.'tC|u~-J~ |h.T (Ictne|i|$ 

hcl~m ~ | ~ 1  ! !~  ol.~eClWr~ or ~i~lwnt'l e, he ¢sc~en~ I¢~r w ~ c h  th~ I'~rolvCt ;$ POl:K~t'¢f. Ou th l .o  !1~ ~isksluncerta~n,es 
~ R/U, and b,~P, lot prmcecdmg i~ lace e l  IUU. Ou~nt,to|,~ clot.= ~houAf be u~#~ to ti le |ullest extent. 

t o p p l n ~ p l a u t  can c o n v e r t  hea t  to  e l e c t r i c i t y  wi~h a p l a n e  o v e r a l l  e f f i c i e n c y  
or more. This represents an increase in efficiency of about 40 percent over 

fossil-fueled eo~ventlonal steam power plant. The ~mproved cor~verslon e£fl- 
esult in a similar percentaee reduction in pollutant emissions, a wasCe hea~ 
, fuel consump=ion per kilowatt hour of elee~rlcity seneraned. 

.% t h e  n a t i o n  i s  e x p e c t e d  to  i n c r e a s i n g l y  u t i l £ z e  i t s  d o m e s t i c  s u p p l y  o f  c o a l ,  
ly as mined or $n the form of elea~ liquids or gases obtained by processing of 
:ass£um toppluE p l a ~ u ,  b e c a u s e  i t  le~ ~ c l o s e d  s y s t e m ,  can 'be deve loped  to  b u r n  
i s  f u e l ,  One o f  t h e  o b j e c t i v e s  o£ t h e  j o i n t  OCR-~ASA p r o | r a m  i s  t o  t e s t  two 

assium furnaces: a pressurized furnace chat conbuscs a Iow-BTU gas derived 
a £1u£dized bed co~'ous~.or of coal. Use o£ coal in a £1u£dlzed bed to generate 
of special s£Enificance since energy losses due to coal processiu 8 are avoided 

removed by the add£~£on of limestone to the be~. 

I00, ¢he potassium topp£ug cycle could r~u',t in nhe following benefits: 

./4 our electEic power~ ha~ng an economic value exceedlng $50 billlon a year. 

m : L l l i o n  t o ~  o f  c o a l  each yea= .  



~;,;ERGY RESEARCH AND DEVELOPMENT FACT SHEET (Conl~nud) 
~.~.~=..~L~ f lr .c 'udt  mr..~oe [c¢£::,*'av~ end  Ir~,jOr equi,Tment. Indicate dates b y  FLscal Yesrand  ~am'ler).  

a .  D-'VELO~:.;ENT MILF~STONE$ (etember each coel~ecut~) 
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E,~SRGY R.~S-~ARCH AND D~EVELOI'nn~-,N [ ~'AGI ,~r~.~,J ~U(m~nue~# 

S~J.~.~ARY'OF FUNDING REQUIREMENT$--F~ral Govemm~ Only fin m/~ron$ of dorknm/ 

R m ~  

FY 1974 
(Non-Add) F'V' 1975 FY 1976 IcY 1977 

L OPERATING ~e~.p. f m . 4 t ~  
To~I O~"r~|ing Rmu;temems ffmm ,DcJr~.s~.,~ 

1 . 0  7 . 2  8 . 6  7 .4  

b. CO,'~STRUCTION (See~. for d ~  
Total Cor~nJction R~q-.,irements (~mm D,k~ 

• r.. EQUIP~,ENTfSee~ t o r ~ , / d )  

~. GRAND TOTAL--OSUGATI ONS 

e. G RAN D l"01"AL--OUI1.AYS 

I I ! i t L' 
• " . 1 4 . 0  2 6 . 3  
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77 
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Level ~f Effo~: 

MAXIMUM 
[ ]  ORDERLY 
[~ MINIMUM 

(4) (5) ' (5) (7) 

Subtotal 
FY' 1977 FY 1978 FY' 1979 FY 1975-79 

ID~N'rIF:CATIQ,N NUV~R " 

06-07-55-05-11-78-03-01 • I" 

(8) (9) 

BalanceTo {I To=lS=¢'ud'~; i 
Com:~lete ~l F~ 1.n7 -" (CeT. 7 K Sl 

} • too, , ,~ ,  St o,:,. ~: ; . . , ,  

7.4 7 0 6  , l l 7 "  9 3 9 " 7  
i 

t 
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0 

2_6.3 9 .8  13.9 : 64.0 

33.7 17.4 I 21.8 103.7 17.0 

• | i, , i 

t' 

! 120.c 

I ! I i 
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

g. D~TArL OF FUN:~ING REC~UIREMENT3-Federjl Government OnJy fin mntlo~ of  dol;m'a) 

s. O,'~. RATING (;3 (2) (3) 

FY 19"/4 I . . . . . . . .  I w l s ~  I w 1 9 7 s  

| ) Name of Performing Organ;zntiOn: 

General £ lec l : r i=  

ITEM 

TOTAL ( Carr-~ f o r ~ r d  
t o  . u m ~ r l  aheet) 

MANPOWER 

MATERIALS 
MAJOR PROCUREMENT~ 

ALL OTHER 
TOTAL FOR THIS PERFORM ING ORGANIZATION 

o.t~ I Ob~: " - - - F -  
i 7 . "  

i Name of Perlorm;ng OrganizlT~On: 

M,~.NPOWER 
MATERtAL5 

MAJOR PRCCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

{ ) N=rne of Perlorming Organization: 

MANPOWER 

MATERIALS 
MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

( ) h:a..-~ of Performing Or~;a~ization: 

MANPOWE R 
MAT-RIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THe; PERFORMING ORGANIZAT|ON 

I 
(¢4mUnae ~ 8t  
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7.6 I 

fCon;/nue cm ~ m t ~  .~,/~c# 

.~  MAXIMUM 
r ' l  ORDERLY 
E} MINIMUM 

(7) 
SUBTOTAL 
FY 1975-79 

Outlay'= 

7.9 39.7 

IDENTIFICATION NU:'~-T. R" 
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ENERGY RE3EARCH & DEVELOPMENT FACT SHEET [C~ntinued) 

9, ~F.TA~L C~F FUNDING R~QUIREME~ITS-Fede~al Govecnm~nt Only (in re[ilion# o ~ d o ~ )  
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. ,.i m H , . 
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[TE.C) fnu~be-each  ~ltc~. comce'Jtiuely). Every project costing one 
~, ! : ,o~ do~o~ Or more should be SC, l=~ately identi f ;ed v~th i br ief  I tem 
¢~:e~'~e~t O (, w h y  i~ ~S required. NO. 

~ . Coun:y ~ . . C  tLq mj,T~Ol~) 

5tateme~Z: 

(I) (21 C31 
FY 1974 I (N0n-Add) FY 1975 FY 1976 

~ =,,,==,,=W,,,=,==~ 

• 

0bk. 
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:Y 1978 
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(4) 

FY 1977 
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'" Lt,,c| o4 [.J.IOr t" 

[ ]  MAXt,~:UM 
[ ]  ORDERLY 
[ ]  MINIMUM 
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II SU BT°TA' -  

FY 1975,-79 

O t,.,tlly - Obls. Outlays 

I 
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ENERGY RESEARCH & DEVELOPMEiCr FACT' SHEET (Coathme~ 

-~. DE~'..~L OF FUNDING REOUIREI~.EN'~-Feder~d Govm'rmtt.-~Onty(.'..mllf~of~) 

" ~OUIP~ENT 
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des ign  a.~zd deca£1ed e c o n o = t c  a s sess~ .uC o f  a 1 0 0 0 - ~  
11 de~£ne t h e  s p e c i £ i c a c £ o n s  £o= t h e  p r o s r a = .  Based:, 
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:II & IDEVIeLOPT.IENT 
$11EET 

i, ..,. 

A G E N C Y  

m-us,to . .  

,Conve'raio. ~chn£oues 
Po~n~lu~ Top-i.nK,Cyc]e 
NASA. DOt-O¢~. AE~,, , 
Varies 

Level of r.l l-+l: 

O m a x , m u m  
OROE rlLY 

NAIVE OF C~I~ITR~CTOR: Genera l  Elec!  ~-~'c 

E l  I 

I I .  IDENTIF ICAT IO .~  NUM[1ER 
0 6 - 0 7 - 5 5 - 0 5 -  ] ! - S 3 - 0 3 - 0 1  

I I 

+' l ~ O m l l l ~  lOlP ,~ 

'r ,ml, ,nm ,IfoP l l o l r +  

neMd .p~m~ I ~  

, ,m  

~A;.1E OF  CO.~T I IACTOR:  

i ~un~: Cincinn/rl 

NAME 01: C O . ~ I T ~ C T O R :  
S i l e ~ h t ~  ~ ,x~ .Vml  ~.~ j Coualy:. 

~ t k x m e d  I~ t  $ " t + :  
i , H.  . 

NAME: OF  C O N T R A C T O R :  

J | 

~ONOF 

I ie~ o f  text 

tJ 

w e a e d ~ e  

'~IIMIIIL~+ m ~  will m + I ~ ; I ;  Ixrl~Inl'(d ~ J C , O u ~ ;  

A p : e . l i m i n a r y  des ign and d ~ i ~ e d  economic assessment o f  a ! 0 0 0 - ~  
lx~ae~ p lane  w £ I 1  de£ine the  s ~ i f i c a C i o n s  f o r  t h e  program, Based 
on exisc£ng technology, a 30-~-?po=assium-vapor pilot plant will he 
desiEned, 5uilc~ and ~s£ed ~n 1979. By expansion of ch~s pilot 
planc, a complete 300-~K; ~e=on~=ranion plant w~l! ~e built and 
operationwill bagin in 1983; ~he~assium pornionwill produce 
90~. 

e 
: __ 7. M A J O R  RESOURC~ RF.QUIR_CM_=NTS 

;CAL YEAR 1) 1975 19"/8 

r,o-~az 25 65 

+.~* of 
• ,- I o t a  O f  

;,1ol,+m o r  
~ u t  o+IP 
chtJ 

_-  , ! .. 

~wl4ea~d ! 

w a t e l y . m w ,  r l  I 

h e r  

I I  

r,,,,, 

, , ,  , i ,  

, , , ,  , 

1 9 7 7  

,,,,,,, ,, 
18 
65 

1978 

be 
. I .. '52 

26'_. 
,, 56 

S bi!llon 
cubic feet 
of gas 

~ 1 1  L 

I I I I I I  

, ¢ . . m  
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l l ~  I ~ r d  4bbrre~fm~ far ;~;,=4¢~ NAt.rE OF CO~IT IIACTOR: .... 

trlmMW. ~;,~rk~med . " ~ . . . . . . .  _ 

NJ~I~E OFCO:,~TRACTOR: ' 
Ske  wht, f~ ~,.~r k ~n~ I~e ii, J S:a=e: . . . . .  I ~ . .  "" "" 

S ~  v , t ,=e  v,'~'~ ~.., be . . . . . . .  C = ~ -  . . . .  

~1, p l -e i - - ;mi~;aL- 'y  d e ~ ; ' ; g t t  a n ~  { t e l : a ~ l e  d e ¢ o n o : i c  ;~;Se, ss~e~t :_  O -  -= ~ 1 0 0 0 - - } ~  
po~er plan= ~£i]. deE£ne the spee£-=£cae~ons foc  the progTa=: 3ased 

-ii. BRIEF DESCRIPTIO;4 OF 
~ K O P O S N .  

6,tfe mmw ffum -~4 ~n,~ o [ l~=t  
g~d m= ~ I/ran ~0 ~h~u~clcr~ 

I r ;e l l y  O~Ene n,,11~ and 'r-'~"l~ 
O~ m,~xk IO be und~ :~m.  
[ n d u d ' q  any new I, tcdit;~s 

~ ¢~nstr~'ted. 

on ex is~ in~  technology,  a 30~-~r~ po=ass£.u.~--vapo= F i ! o c  plan= =~11 
desig~ed,  bu£1~, and ~es~ed ~ Ig79~ By ~pans£on  o£ ~h~s p ~ o c  
plane ,  a co=p!e:e 3 0 0 - ~  de=ons~raC~on plan~ v i Z ~  be bu£1c ~ .d  
operat ion ~ i l !  begin  £n 1983; ch~ ~o~assitm po~=ion ~ Z 1  produce 
9O ~ .  

I 
I 

6. JUSTIFICATION (l[~e , . , ;~ .~ te  J ~ t [ # ) .  ~'.~ ~i#m 6. o~ Zratr.~tiem $ ~ L )  

RF.SOURCE I - 
T ! FISCAL YEAR ~, 

=. i ~ ' P O W E R  (11 Scientific 
( ~  ms,  :pewrs) 121 Tec~,nical 

.U! s,~o~ ,, 

(41 o~er 
~ R A W  MATERIALS 

(ZJa! mIllcr~.[! and ImitJ o f  
IDNmsl.~ 6elow. =u=h = tom o f  
i ~Z .  ~nnreb o f  oil. IC~ocram o f  

. I~l l l fam. etc. Show ,4mount o/' 
~ c ~ u m ~  or n~ht.J 

,,, , 

:. LANDAREA (1) Govt~wned 
REQUIRED (2) Govt.lea~ed 
( ~ 1  I l l : t e l /  { 3 ]  E r = v a t e l y - O ~ n o d  | 

14) OIher 

L OTHER RESOURCES NEEDED 

(~pBtIJy item .and u~;t n f  
ileoJmrr below. ~how quantity 

11| e~ eoch In eolumns at nthLI  
(1}  

1975 

7..MAJOR RESOURCF. REQUIREMENTS 

1927 

18 18 

1978  
m 

18 
... 65 25 65 

6m 

1973 

2 0  

.... 5 2 ,  , , 

I I 

1979 
i 

2 6  

56 

3 b i l l l o n  
cubic  £eec 
o f  gas 



~N£II~'Y' ITESEAt'ICll ..~D DEVELOPMENT FACT SI~iE~T (Cont;n~(d| L t ~ !  of [ l l m l :  

[ ]  ktA .~ s~Lms 

I~) L~U~IMUM 

I I~.NTIFICATION NLI~ 

I 06 -07 -55 -~ -11 -$3  J 

,q ~ T I F  I C A T I ( % ~ - S t ~ r  she S~-ec,!,c *~C~qlr IwOIdern ~w O ~ ' C ~ . .  and sSa~c~lv h . ' ~  th~ c~3~'-,al wall ©ontr,bute to the solu4~on Of the  ~wobdem 
~i a|i.li4qit~lql~ t'~ liS~ ~Ptq~ctn,~. I n c i u ~  i ~ e ~  lt~r l~Pit.tlmmrl lh~ l ~ ' J n n ~ i ~ N . ~  .~l~'~rN~'qt 0~1~" g lht ' r  .~..tt~rm~N,q~a. Al~i~ mc:udt' the ~l~r4e|ill$ 
¢iqpt~It~! I~ lw~ (:i~rmcd l , om ¢~'PS,nq t ~  t~.ccln~'~ ~ to|vs,~l lh~ p, ot:,cms for  ~ ,  .-:qs me w e : t e l  is r v o p ~ ( ~ .  Outi,he lhe r,S~li~u~%'s~,lqle~ 
i l lW~ .  ~ n ~  I o  n~nm~.=g R/U..and ~ 1o¢ I~OC£~s.kn~ in  I ~  o l  R I l L  Ov~-c .T~n~  L~II.11kovEA ke l . ~  To the t u i i ~  .4~Tl.~. 

The p o c a s s i u =  topp ing  p l a n e  can convec t  h e a t  t o  e l e c t r i c i t y  w i t h  a p l ane  o v e r a l l  e££: 
oC 50 p e r c e n t  o r  c o r e .  Th i s  r e p r e s e n t s  an i n c r e a s e  in e f f i c i e n c y  o f  about  40 p e r c e n t  
the  ~osc  =odern f o s s i l - f u e l e d  c o n v e n t i o n a l  sce~= pover  p l a n t .  The inp roved  cc,nversl ,~ 
e f f i c i e n c y  ~£11 r e s u l t  in  a s t n i l a r  p e r c e n t a g e  c e d u c c i o n  i n  p o l l u t a n t  e : ~ s s l o u s ,  a wa 
h e ~  r e j e c t i o n  and,  f u e l  consu=pc ion  p e r  k i l o v a t c  hour  o f  e l e c t r i c i t y  8 e n e c a c e d .  

For  t he  f u t u r e ,  t he  n a t i o n  I s  e x p e c t e d  -_o i n c r e a s i n g l y  uc£1$ze  i t s  d o = e s r i c  supp. l y  _ : 
e i t h e r  d i r e c t l y  as  mined o r  i n  t h e  fo~= o f  c l e a n  l i q u i d s  o r  gases  o b t a i n e d  by p r o c e s s  
the coaZ. The pocassiu= copping p l a n t ,  because iC i s  a closed sys ten ,  can be d e v e l o  
burn an)" £o~--~ of  t h i s  f ue l .  One o f  the oSjecc ives  o f  the j o ~ c  OCR-.~ASA progra= £s cc 
two d i f f e r e n t  - " .  u o t a s s x c =  f u r n a c e s :  a p = e s s u r i : e d  f u r n a c e  chac  co--busts  a Iov-BTU gas 
f rom- .oa l  ~ d  a f l u i d i z e d  bed co',busror of  coa l .  Use o f  coaI  i n  a ~iuld£zed bed co 
eZecc r i c i cy  i s  o f  spec=al s i ~ n i f i c a n c a  s ;n -e  energy- ~-osses due co coal  process ing at, 
avoided and su l£ur  i s  removed by the a d d i t i o n  o f  i~-~scone co ~he bed. 

In  the  y e a r  2000, t he  p o c a s s i , - -  copp ing  c y c l e  c o u l d  r e s u l t  i n  t h e  f o l l o w i n g  b e n e £ i C s :  

(1) .~ro~uce 1/4 our e l e c t r i c  power, hav ing  ~n econonic va lue  exceedin g $50 bi111o= 

(~) s u e  500 ~ l i l o n  con; o f  c o ~  each 7 - - r .  



)~FlClrl AND DEVELOPMENT FACT SHEET (Continued) l.,.e~..~l ol ;" l~ort: 

ORDERLY 
[3  MINI~,;UM 

IDENTIFICATION NU,'J, 6E R I 

06-07-55-05-11-$3-03-01 

N-Sl31e 1he sr;L~¢~|ic ell~qy pt0blc'm or O~ ic¢ l~ .  and lpec~fy h~-~,~ th~ ;~r~r~.~,,~l w,tl contr,bute to ~he ~olution of  t l~  i~-oblcm 
Ih~ 0blt'ctw~. In£1ud0 I~Jlons for sricct,nq ihe tc~0mmer,dc~$ .~Dr.,~cn O~r  Othcr 2!t~rr~tlwm. Also mclu¢~ Iho ~nC(llS 

~lrhrcd Irom m~l'|~n9 |tie 0blecttv~s 0¢ 1~olvl.-vj th~ I~Oblon~ 1o¢ ;%h~¢~1 the I)rc'leCl ~s ~'woPo$~"~. Ouz;,no th~ ~,sk$1unc¢¢talnl~cs 
rltinlrltlZlr ~ U ,  a;l~ balM; |ol' i~occedlng :11 |3c1~ o|  R./U. Ou3n|lt3U%~ I;~: ,~ ilhou|d bc l~lcd io |h~ |uII~s% exu~nl. 

lum topping plant can convert heat to electriclty with a plant overall efficiency 
:on= or more. This represents an increase in efficiency of about 40 percent over 
~odezn fossil-fueled conventional steam power plant. The improved conversion 
, will result in a similar percen=age reduction in pollutant emissions, a waste 
~tlon and, fuel consumption per kilowatt hour of electricity generated. 

ture, the nation is expected to increasingly utilize its domestic supply of coal, 
-ect!y as mined or in the form of clean liquids or gases obtained by processing 
The potassium topping plan~, because it is a closed system, can be developed to 

.orm of this fuel. One of the objectives of the joint 0C~-~ASA program is Co test 
-enc potassium furnaces: a pressurized furnace that combusts a Iow-BTU gas derived 
and a fluidized 5ed comhustor of coal. Use of coal in a fluidized bed to generate 
:y is of special significance since emery- losses due to coal processing are 
Id sulfur i s  removed by the addition ¢f  limestone to the bed. 

r 2000, the potassium topping cycle could result in the following benefits: 

~ce I/4 our electric power, havin~ an economic value exceeding $50 billion a year. 

500 mtZ l ion  tons of. coal  each year .  

2 
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Co;;~nu~) 

~CH E DULE ll.eZu~e m~or taclUl~e, and m~Jor eculpm enL Imitate " t ' t n  by Flea| Year #n~ Q:~.-ter). 

=. D~VELOPME~.'T MILESTONES (numb#r c,~h ¢om~ut luely)  

I L im i t  TiI|C o f  3tArslonO ro GO c.~art~ctera and #pac~# 

~rellmlnary design and economlc assessment of comme_---cf.al plau~ 

Conceptual des~En of pilot plan~ 

Scale-up ~ s ~ s  

Build pilot plan= 

Test pilo= plan= 

3uild demons~rntlon plant 

Tes~ dem~nstration plan~ 

(ConNaue Io  next e~um~) 

b. DA~ 

7 4 ! 3  

74 3 

75 

76 

78 

81 

i 83 

75, 2 

75, 2 

77 

78 

81 

83 

85 



m~et~ 
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2 

2 
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Level o! St,'or~: 

I'1 MAXIMUM 
. ~  ORDERLY 
O MtNIMUM 

a. DEVELOPMENTMILESTO~.ES tcon:i,lrJed) 

(Z~mit Tlfte o f  N[lestone tO ,SO ¢h~mclcnl o,i,.*P . ~ o ¢ ~ ;  

t DE N ,"'I F t  CA ."t'10.~ , ' ~ ' ; ~ . R  i 

[os-oT- 5-os-11-a3-,.'3-ol i 
S'3;t ;I C~.-'-'-', 

Q l~ FY C 

..I 

t 'Con~n~ on ~eJ~f# shoo  P a ~  of 



9. SI.~I~.ARY OF FUNDING RE~UIRFJVlENTS--Fe~eral Govemm~.m Only ( I .  mrdL~m ofdo~;~)  

Requirement 

FY 1974 [ I 1976 FY !srTY (Non. Add) FY 1973 F~: 

e. OPEFIA'T3NG rSee j~. fro..e.,,~ 
ToLal Ope'r'~t~g R~uimmems (from De e.,~ 

1.0 7.2 8.6 7 . 4  

b. CG.'~TRUCTION ($ee.~. J'ordc-t~J 
To~al C~m:rurn;on R~iuimmenu (rmen J D v ~ a ~ U  

.¢. E(~JIPMENT fSee j~ ~'or ~lr~touj 

z 

10.0' 22,3 

d, GRAND TOTAL--OBLIGAT~O~ 

e, GRAND TOTAL-OUTLAYS 

I ! I . I .-. 

................. ~ I-~ .~.~......~ .'~fmdf Al:cl~deKrlp 

t 



FY 1976 

(4} 

r-Y l ~ r /  • 

t.~,wel of Effort: 

~] ORDERLY 
13 MINl~:,~. 

J IDENTIFICATION NU*-'~.=R • 

I 06-07-55-05-!I-83-03-01 1 
~J (61 ,,,"" (e) 

Subtotal Balance TO 
FY 1978 FY ~979 FY lg?$-Tg Corn~ete 

O-.~n,s O~,s. J Ou:lWs Ob,~. j O.,,,a~ 

| i .6 7.4 7.~, .... •7"9 I 39.7 
I 

122.3 5 , 8  i 9 . 9  . , .  / ;8 .0  I 

I I 

29.._..Z_7 t3.4 ~ ~7.~ ~2.3 

.0  _ ! H 

i ! 

TO~! ¢x¢:u~,-;' ! 

i; 
.I 

i! . 

i 

mmnmt fund;~. A ~lof descr|pt~on of the Cooperative p ro~n~ and the rszlonale for the dZv;slon of fun~;.,~;: 



ITEM 

ENERGY RESEARCH AND D-CVEL01PMENT FACT SHEET. (COnllilmld) 

9. :'~'TAtL OF FUNDING REQUIREMENTS-Fede~I Government Only fk~ m ~  o / ' ~ )  

a. O-~E RATiI~G 
(~) CO 

I FY  1974 I ~ . ~  t 
I N o ~ ,  d ~  I r t  ]@m [ 

TOTAL trCaJ~/'¢,elllll~ 
to ..mmw7 .h~t,l I~ 1. 0 m s ~ m e ~ . ~  

( " )  Name of Pertrorm;hg Oq;~ni=a~iOn: 

C e n e r a l  Elect=i~ MANPOWER 
MATERIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

• TOTAL FOR THIS PERFORMING ORGANIZATION 

Pr l m  

8 . 6  L 

r~.r~. ©.; P~ormir~i Organizsbon: 

MAN1PO~'~ R 
MATERIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

MAN.DOWER 

MATE RIALS 

MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

! I , ' . : '~  o" Irm'form;~ Organization: 

MANPOWE R 
MATERIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

¢C1.,4 

l 



L~-..~I ol ElforT.: | iD-C,N"rlFIC.~.TI0.'~ I~.'U~,~.-:.-: R .l 

O M A X ; M ~  | 
ORDERLY J 06-07-55-05.-il--S3-03-01 i 

(4) (5) (6) (7! (8] (-~l 
SUBTOTAl. BALA,';CE" ,.~ TOTAL EXCLU~:: '~ 

~[76 FT 1917 FY' 1978 . FT 1979 FY 1975-79 CO.~.:PLETE FY 197¢ ICozs. 7 --'- "! 

Omlwg O~tbys O'qs. ] 0- ' :=~: 

7 .4 .  7 .6  7.9 3 , . 7  ! II 

! 

( ~ ! l n ~  ~ km .~ ta  Sheet) P ~  of 
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~ N E R G Y  RESEARCH & DEVELOPMENT FACT SHEET (Ccmtinued) 

9. D-rT, AZL OF FU.'~0;NG R..c~.II REMEN'i~-~-Fecknll C;mm-mne~ Only t ~  ~ e f l l ~ l ~  

b. CO.',~'TRCJCT; 0N 

TOTAL (C4n7 laemeed . 
re eumnun~ akeft; • 

','.~e of  pr~eC~r. LGc=t;on ~ l h r  amdr Courtly; and Total F.sl;nQtedl Cost 
;~CJ ;~,~bcr etch Irtnn co,wecuttrcly). Every prc~ec~ costing one 
.-*' :~  ~="ars or more shouJd bc ~Claanntely kk:nfifk.d wilh a br;ef Item 
*,-~--'bC.~'~. ~ O .  d ~,~.~f ~ ;S f e ~ t , ' ; r t ' ~ .  ~ 0 .  

T i T I . F . .  Q F  P R O J I [ C T  ¢Xor Iro t:r~te4 JO ebamcZcm and #INIC~L 

S:'.,e i ¢Oun4y I TEC (ira m ~ - - ,  

S : a ' : e m 4 m ¢ :  

T ;T~J~ OF PROJF.CT (.~.'o~ ~ ezcwe4' 30 r./mmcM~ ~md 

' S~ t l  I ¢ou,~y ] Trr.~ ,,b m~luo..) 

, i i 
S:a;emcnl:= 

( I 

(1) 
FY 1974 I 

ou,. o u ~  ! ou,. Io,~ 

TITI,~ OF PR EGT t.~ot to 

s ~ ,  I • c ~ , ~ y  I T s c q t . . , , ~ u , . j  

1 
I 

,, | i , 
S - ' a c e m e t l t :  

¢31 

I~ '  lS78 

0his. 

~Oolurln,e on ~ 

l 



~. FY I[976 
! 

Obl¢ 

{41 
IcY 1977 

(5) 
Pt' 1978 FY 1979 

Level of EI!oet' 

O MAXI~:UM 
ORDERLY 

r' l  MINIMUM 
17} 

SUBTOTAL 
FY 1=175-79 

Outlays 
,, , ,  L 

II:I": NT IF ICATIO,~,I NU', ' 'E R 

06 -07 -55 -05 -11 -83 -03 -0 !  

(8) (9I 
BALANCE TO TOT,~L ~XCLU ~ :  

COMPLETE ~ 197-" (Co:: 7 ~. 

OI . . "  " . ' ; ,  

.,. , , t  

III I I I i i  m 

( ~ n t ~ u e  on ~ m t ¢  3hc~t) Page of 



ENERGY RESEARCH AND DEVELOPMENT FACT S H E E r  (Comimled) 

~. ~'~TAIL OF FUNDING REOUIREMENTS-FedersI Go~-rnmen~ Oniy (m maua~u or~o,'~mj 

~. ~ E  RATING 

ITEM 

u 

I | Name of Performing OrganiJ~k~n: 

TOTAL I'Cm'~ fonum~ 

MANPOWF- R 
M ATE R I A LS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

(1) 
FY 1974 

INon d~ 

(2) 

FY 1975 

(3) 

FY 19"/6 

10.0 
- I  
4 

! ) ,Nameof Performi~l Or~m;zation: 

MANPOWER 
MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

I Na~.-ne of Performing Organi~.ic~: 

MANPOWER 

M ATE R! ALS 

MAJOR PROCU REME,%'TS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

] Name of Pro'forming Oq~niat;on: 

MANPOWl~R 
MATERIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

• $ 

t 



(3) (4) (S) (6) 

197G FN ° 19~7 F'Y 1978 FY 1979 

! 

I 
• | , 

. 2 ~ _ 5  5 . 8  9 . 9  

Levi of Effort: 

D MAXIMUM 
[ ]  ORDERLY 
1"1 MINXMUM 

(7| 
SUBTOTAL 
FY 1975-79 

Ou'~lavz 

4 8 . 0  

! 
06-07-55-05~11-65-G3-01" I 

I ~  C9) 
BALANCE TO TOTAL EXC',.UD:,';~ 
COMPLETE FY 19,~4 {Co:~, 7 5 3] 

C 'J= '~ 'V ' ;  

fOcmtlnue *m $¢pamIG Bh~t) 

if I 
of 
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I . r~ I : i ;CY . IESEAf lC I ' [  E, D E V E L O I ' M E N [  
FACT.S I I i .ET -  I 

Level of  Effort: 
~-] ~|AXI~|UM 
[ ]  e n o s  RLY j 1. IDENTIFiCA'r lON NUMDE 

~ 6 - 0 ~ - 5 5 - 0 5 - 1 1 - . ~  F ; - 0 3 - e  

2 . . .  p . U G n ^ M  

I'. 5tI~!'l_lOC, l | r i m  

I~, p I I O I ' O N L N T  A G E N C Y  

b. SU[IUNIT 
4 ,~ONI l IACTOI !  AND SITE ! 

(NO m e r e  fho~ 42 eh~Ne~cr~ and 
dlj~le¢l foe Raffle ~.,~ COnfetti'or; 
lllet llCqltl~r*t ObOr~'l'ml#of ~.'zr • to.'¢.~ 
l i p  t o  J 6  ¢~ .~¢ - f t r~  o . d  l~ ,oee;  ~o+" I 

co.nr~, I 

Conver.~iou /echuiquus 
l'otns.-;ium Ter~n~.n~ ,  Cycle 
NASA, DO!-OCR,. AiCC 

; Varies 
I NAME OFCONT/~ACTOR: General ElecEric 
L S;te ~hrre ~,ork w,l| I~l It~ S t , J  ~ O" • J CounP"'.. 

NA%;~ OF CONTRACTCR: 
C ~ati 

6. BRIEF DESCRIPTION OF 
PR0#OSAL 

~ ' 0  x t~r t  lhon 24 [ire= o r  text  
411'I~ II0 nlore ll'~n 70 ¢~mc~'¢rl 
and ~.0~'¢+/~¢r "+.e) 

I~r;,'fly outline na¢ure and scope 
Of work to be undertaken, 
IrtdtKl;r~'. any new famiit.es 
w h i c h  may ~ve  to ~ acquired 
IN" ¢~mtructed. 

S,ta where work wd| b ,  ~,J $~at¢: 
.p~r fo~med . ! County: 

N,AME OF CONTRACTOR: 
Silo where work W,H 101 + 
Per forn~.,d • 1 3:ate: 

NAME OF CONTRACTOR: 

I County: 

Site w.%er# work wdl be ~ ' t  Stale: ~e~forme~ I County: 
NAME OF CO,'JTRACTOR: 
~ilO where work W,II I:=4 b J Slate: j County: 
. ~ u o r , , ~  T t l ,, 

.= 

A preliminary design a=d detailed econ6mic a~sessment of a IO00-M~ 
power p l a n t  w ~ ! l  d e f i n e  che s p e c i f i c a t i o n s  f o r  the  program. Based 
on e x i s t i n g  technology ,  a 3 0 - . ~  po~assiu~-vap~>r p i l o t  plant: r i l l - b ,  
designed, built, and ~ested in 1981. By expansion of this pilo~ * 
plant, a complete 300-,x~ " demons~rat-io= plane will be built and 
operation ~il! begin i= 1986, ~he potassium portion will produce 
90 KW. 

1 
6- JUSTIFICATION ([,'~e = ~ ; ~ ¢ t e  MN~tts). See I t e m  $. ~ I m t r ~ c t i ~  Sheet.) 

7. MAJOR RESOURCE REQUI REP.'.E.-~TTS 

RESOURCE I = FISCAL YEAR • 

II. MANPOWER (1) S:;en~=fi¢ 

(~ l  re, an y ~ r l )  ~ )  Technical J 
,(3! Supoor t 
(4) Other 

• RAW MATERIA&S 

~LJ~t mafcriaLt anar .nitJ o f  
m e ~ u r e  belou/. =uch ~ IonJ o f  
e e l .  kcrrelJ u l  oi l ,  Xilo~'=m= o [  
#nl.l[m,'n. *to. S~Üzu c:rnounJ' o f  

" 9o¢k In ¢ol~m~f Gt #JghL) 

• - LANOAnEA . ) C o v , ~  i 
R E Q U I R E D  12) Govt . leazed 

I'&z re .ms  i..~i ~" 

- = 

1 9 7 5  1 9 7 6  

18 18 
25 65 

1977 

18 
65 

1 9 7 8  

20 
$ ?  

1979 

26 

J _ J 



ISEAi lCI i  & DEVELOPMENT 
FACT, S 11 i,..E-T- 

Levi o~ [IfOrl- 
MAXIMUM 

r-I ORDERLY 
L~ MINIVUM 

I.  IDENTIF|CA~lONNU~lRER 
06-07-55-05-II-$6-03-n! 

,, ,, , _ 

~M 

~ENTAGENCY 
t 
o n  AND SITE 

~ n  42 eharueler* ~nd  

I abbrer,lt:on for =.=le.t 
k l r ~ l c r ~  4 r i d  & p r i C e S  f o r  

'C RIPT~ ON OF 

~n 24 ~,a o[tex~ 
t~mn 70 ¢l~r=c~er~ 

~e nature and scooe 
,,e undor/aken, 
y r~N facilit-;e= 
~ to be ag:luired 
=¢ 

Conversion Techniquus 
Potassium ToDo~n~ Cycle 
NASA, DOETOCR,.AEC 
V~cLos  

NAME OF C£.',NTRACTOR: Ce.-.er.~ I .~I e G tr~c . 
Si,e ~.h..f. work w,,, ~ ! S:ata: I County: 
p,, lo,,.,.J lip Ohio C i n c  inn a ti 

[ 

NAME OF CONTRACTOR: 
, ,  , , ,  

S,,.~..,ework.,,,bo ~I S,=,.: I c~.,,tv" 
per Iorm¢~::l 
NAME OF CONTRACTOR: 
Site whcrcl~,erforn~.,d work w,[l he )~! S:ate: I County; 

NAME OF CONTRACTOR: 
!Site where work will be ~ I $t¢ze: i Counl:y: 
i pe~o,-,~.,:, I , " I 
NAME OF C01~TRACTOR: 

I p c-rtormedSite where work will be ~" t $;at.e-" ! County: 

:o 
A p r e l i m i n a r y  c lesi~n xz~d det:a£1ed eco=~m.%c a'§sessment o£ a 1000-MW 
power plxn~: w i l l  d e f i n e  t:he s p e c i f i c x ~ : i o n s  f o r  t:he p rogram.  Based 
on e x i s t i n g  t : echno log> ;s  x 30--~'~ ~ p o ~ : a s s i u m - v a p ~ r  l ~ i l o c  p l a n t :  ~ . , i l l  "Se • 
designed, built, and tested in 1981. By expansion of ~his pilo~ ~ 
plants a complete 300-,%.rW demonstraDion plant will be built and 
operation will begin in 1986, the potassium portion will produce 
90 ~. • - 

2 
NON tL'le a ;e ;~ra te  aheet(j), S e e  [ | e m  6. on  Zm~ruetion SheeLJ 

': 7. MAJOR RESOURCE F, EQUIREMEN-i'S 

( FISCAL YEARIIb 1977 1978 1979 
, . . . ,  , , , , ,  ,, , , ,  

18 2~ 
_ ,, . ,,, 

{1) Sc;enz,fiC 
,j (2) Techn.!Fal 

( 3 ]  S u p ; ) o r t  

14) Oth=" 

:IIALS 

and u~.s o," 
W, f u c h  ~ Ior, s o r  
[ oi l .  K d o ~ r a m s  o f  
• ~ o w  a m o u n t  o f  
a z  m t  r ~ l h t . J  . . " . 

" {II Go',t-own,d i 
[2} Govt4eased 
[3] Pnvately.own~ I 

r 

1975 1976 

18 18 
25 65 

,, ,, , ........ 

6~ 
Q,, ,, 

s2 ~6 

III 
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b. SUI1UNIT J V a r i e s  . . . . . . . . . . . . .  
~-CON1 IIACTOR AND SITE 

I 
,~ ~^UE OF CO.~n~CTOR: C,e-crli E l e  r" ......... 
I ~,te.~n~,: work w,, m ~.~ S=~e: ,~_- _ i County: . . . . . .  

ilmCO [or n,me ur¢,,.c.,cr.r; I Oc,~o,-,,'U I~, Ohio 
:~.da~d ,.bb~'noho. for :~a~ NAr.',£ OF CONTRACTOR.'. ..... 

I Cincinnati 

I C°unw:,, t~p Io 16 c~,acrcr~ and ~pn~ea 10rt $,tuwhe~o work wd| be ~,.J $'ate" 
emendS. [ pedormt~l I " " 

| ; i re w h t r ~  ~ o t k  w d l  b l  ,.--I ~ :d l~ l :  
| ~rformed . . . . . .  r i  

NAME OF CONTRACTOR: 
Site w,.~re wor~ w,,, be performed ~ !  S,=te: 

NAME OFCONTRACTQR: 
Sile where work wdl be 
perf=rrn~d 

I C o u n t y :  

"~, BRIEF DESCRIPTION OF 
pROPOSAL 
(A'O mort" Ih=, 24 lin<~ o f  : e x f  
4nd no  mort than 70 ¢h~m¢~'~r3 
e n d  ~P#¢¢~ p c r  l i . ¢ )  

Br~fly outline n.',.,ure and ~oope 
Of work to be undertaken. 

Which m y  have :o be aoquired 
0¢ C~.mslructccL 

! ,co.=~: 

? 
k preliminary design and de=ziled economic a~sessmen= of a lO00-}~i 
power plant will define the specifica=ions for the program. Base, 
on existing technology, a 30-}~ potassium-vapOr pilo~ plan= will % 
designed, 5uii=~ a=d tested in 1981. By expansion of this pile= + 
plant, a complete 300-,X[Wdemons=rasion plank will be 5uil= and 
operation will begin in 1986, the potassium portion will produce 
90MW. 

6. JUSTIFICATi~FJ ! C,e • ~¢pcmte ~ e t ~s ) .  See Rein 6. on lnsrr, lc~on $heet.)  

7. MAJOR RESGURC.R R--_.QUiRr-MEN%TS 

sESou.cs I ' y FISCAL YEAR b'; 

o. MANPOWER {1) Sc;em,flc 
( in man ~n's)  {2) Technical 

.(3; .%~:~orI 
(4} O m ~  

1975 

lk RAW MATERIALS 

(Llet mnter~b and ,,~ts of 
kMc~r~e bctow, such as tons o [  
c ~ .  i~wet, o f  oil. X,l~=mm, = ;  

, Ililllt~Mrll~ etC. ShOfal omot ,n t  O[ 
wrack in =olumru df  nEht.J 

¢. L.'%NDAREA (1I G0vt.owned 
R;.CMJIRE:) '.(..2) Go~t.leased 
(/eS ecmr4) (3} Prmv,~tely.,O, Nr1,,x:3 

__ (4) Other 

d. OTHER RESOURCES NEED~.D 

(Spr¢,'~ item and ueit e? 
mNrmsurr bclnw. Shaw quanl i ty  
O ~ G ~  ~ Co 'k rone e f  n~.~irJ 

I 23 

• o . 

; i ' ]  

197G 

i 8  
65, 

1 9 7 7  

18 
65 

3 

1978 

2 0  
5 2  

--,,, 

i 

1979 



"_.NEIIGY ilESEARCI! AND .DEVELOPMENT FACT SliEET (Continued} L.ev~ Of r" f l o r t :  

0 ~,.~ AX l~.~ U.'u 
[] O~DE RLY 

k I I N I ~ U M  

IDENTIF ICAT ION NUk lBER 

06-07-55-05-11-86-03-( 

JUSTIF ICATION-Sta le  the ~l~rcillc enerqy problem or obiecllve, nnd t peo f v  how the pr::X~O,~l wi l l  ¢Or~tr ibut@ to the solution of I I ~  Problem 
01' IIl~llnlTIL'~lt OI II1¢~ Ol~l¢~WC. In¢ludC' 1'~'3~DI~ I( t ~loCtencJ IhC teC 'Oml~n0~ DPI~O~ch O~r other , l l ter l~t~¥~. Also mcItJ~e Ihe ~ l ~ l t s  
tapcc~l.'d I 0  De deri~cd Irorn *1~Cl.lenq I1"~ olJl¢cl~,.,l o¢ ~oly|l~. i11¢~ LMo~lerr~ f~.r whiCh lh~* I~OlCCl iS DrODOS~N:I. O u l | l ~  |he I'iskS~unEel'~lll~LIq~ 
I lL/U], plans to m,nirmao RIU, and basis l¢~ ~roceccling m lace o l  I't/U. Ou.~nt,lat,~l ¢b~  ~ / ~ l d  ~r ~ e d  IO Ih¢ l u l l ~ l  e x t o l .  

Tho potnsslum toppingplant can convert hea~ to  electricity wi~h a plant overall eff~c~ 
of 50 percen~ ¢r -.=re. ~n£s represents an increase in efficiency of abouE ~0 percenE o' 
the mos~ modern fossil-fueled conventional steam power plant. The improved conversion 
eff~clency ~£iI result in a sLnilar percentage reduction in pollutant enisslons ~ a was~, 
heat rejection and, fuel consv~p1Ion per kilowat~ hour of electricity generated. 

For the future, the nat£on is expected to increasingly utilize its d-'~.stlc supply of 
either directly as ~ined or in the form of clean liquids or Eases obtained by process£n 
t h e  c o a l .  The p o c a s s l u m  t o p p i n g  p l a n t ,  b e c a u s e  l i t  i s  a c l o s e d  s y s t e m ,  can  b e  d e v e l o p e d  
b u r n  a n y  f o r n  o f  t h i s  f u e l .  One o f  t h e  o b j e c t i v e s  o f  t h e  j o i n t  OCR-YASA p r o g r a n  i s  t o  
t ~ o  d i f f e r e n t  p o t a s s i u m  f u r n a c e s  : a p r e s s u r i z e d  f u r n a c e  t h a t  ¢ o u b u s t s  a Iow-BTU 8 a s  d e  
from coal and a fluidized bed co.buster of coal. Use of coal in a "fluldlzed bed to get 
elec~.rlcity is of special significance since energy losses due to coal processing are a 
and sulfur is removed by the addition of limestone to ~'ne bed. 

I n  the  y e a r  2000,  t h e  p o t a s s i u ~  t o p p i n g  c y c l e  c o u l d  r e s u l t  i n  t h e  f o l l o v i u g  b e n e ~ £ t s :  

( I )  P r o d u c e  1 / 4  o u r  e l e c t r i c  p o v e r ,  h a v i n g  an e c o n o m i c  v a l u e  e .~ceed iu  8 $50 b i l l i o n  a 

(2)  Save  500 m i l l i o n  t o n s  o f  c o a l  each y e a r .  

l 



;11 AND.DEVELOPMENT FACT SHEET (Continued} Le~lofEf for1:  

[ ~  MAXIMUM 
ORDERLY 
MINIMUM 

i IDENTI i'ICA-J'ION NUMBER 

06-07-55-05-11-86-03-01 

Slale Iho ~ i f i ¢  t n e : ~  problem or o b j e ~ i ~ ,  end $ ~ o f v  how the ~ 1  wil l  ~n t r lhu t6  1o t ~  solut~n Of t ~  Droblcm 
• ~q~'l tv~. I n c l u ~  r e a ~ o ~  for s~l~tmq tha r c ~ m m ~ n d ~  o~pr~ch o ~ r  oth0r a t to r~ I ,v~ .  Also include the ~nef*ts 
v ~  from mc~tmq the obi©:1~v~ or ~ l v ; ~  tho ~oblerns f ~  which tho ~ o | c ~  ;$ ~ o ~ s ~ .  Ou; : *~  thu r , sks /u~e r~*n t~  
;robe RIU, ar, d ~ s  f ~  ~oceeding mn ~ o| R/U. Ouanl~t3t*~ ~ t o  ~houl4 be ~ e d  to ~he fullest extent. 

zm topplngplant can convert heat to electriclty with i plant overall efficiency 
,t or ~re. This represents an increase in efficiency of about 40 percent over 
ern fossil-fueled conventional steam power plant. The improved conversion 
~ill result ~n a similar percentage reduction in pollutant emissions, a waste 
.on and, fuel consumption per kilowatt hour of electricity generated. 

zre, the nation i~ expected to increasingly utilize its domestic supply of coal, 
:fly as mined or in uhe form of clean liquids or gases obtained by processing 
3e potassium topping plant, because it is a closed system, can be developed to 

of this fuel. One of the objectives of the joint 0CR-NASA prograu is to tes~ 
t potassium furnaces: a pressurized furnace than combusts a !ow-BTU gas derived 
d a flu£dlzed bed combustor of coal. Use of coal in a ~iuidized bed to generate 
is of special significance since energy losses due to coal processing are avoided 
.s removed by the addition of li=estone to the bed. 

2000, the potassium toppin~ cycle could result in the following benefits: 

1 /4  ou r  e l e c t - t i c  power,  h a v i n g  an economic v a l u e  exceed ing  $50 b i l l i o n  a y e a r .  

mLlllon tons of coal each year. 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (C, ontinmd) 

~. SCH= DULE GncZude moJoP [e~flirJe, and m~oP ,'q'-:omenL Indir~te c~lrcm bY FIK~r Y ~ r i m d  Oem,b~. 

a. DEVELOPMENT MILESTONES (nlambt~. rach cm~cUfloCly) 

fL Imi t  Title o f  F.II~,~n¢ to EO cbemcttra ar.d I P ~ * ' )  

: . 3  

i) Pre l i~ /narydes ign  and economic a s s e s s m e n t  of c o ~ e r c i a l p l a n ~  

2) Conceptual design of pllo~ plan~ 

3) Scale-up ~ests 

:) Build pilot plant 

• 5) Tes~ pi!o~ plant 

~) Build de=onsura~ion plant 

7) Tes~ d~ons~ra~ion plan= 

b. DATES 

ICon/&~,ue to ~ * t  ec~umn) 



TES 
Co=pl~e 
,--7"E 

'5 2 

'5 2 

7 

;0 

3 

Level of Effort: 
E] MAXIMUM 
I-I ORDERLY 
I~ MINIMUM 

¢ DEVELOPMENTMILES'rONF.S (contlau,a) 

(ZJ~ t  TiUc o t  .~41Zeltor~ co 60 c ~ r a c t m  and ~pacarJ 
i 

(Conffnu~ on u ~ N  .h f f t )  

I IDENTI FICA ~'IO.N NUMBER 

0 6 - 0 7 - 5 5 - 0 5 - ! 1  .-. 8.6-03..-01" 
b. DATES 

, , , . ,  

S;.~rt Cg'~...":~I-- 
FY Q FY :1 'Q- 

i 

f 
o 

Prae ©f 

W 



$U.~,~ARY OF ~:UND~NG R~OUIREMENTS-Feder~! Government Only tin mmlomt of&o,~4f~) 

Requirement 

(I) 

FY 1974 
(Non-Add) 

O!=IL 

(2) 

FY 1975 FY 1978 

ObbL Oul 

F'Y 197/ 
t 

L (~ERATINGtS*e~ forde~l~ 
Teza! Operaz;nll Re~uir~'m~s ffmm ,Deta~" 

b. CO ~s'r RUCTI ON (See D. fard~ldU 
Toza! Comtr~ ioe  Requirements f/~-em JDeMR.ghee~) 

1.0 
w i 

4.2 10.6 7.4 

r. E(~UIP.'~ENTfkep. l o r ~ )  
Tola! Equil:mant Requlremenl~ ffmm D t ~ . ~ ' . ~ U  

d. GRAND TOTAL.--OBLIGATIONS 

7.6 

t. GRAND TOTAL-OUTLAYS 

I . 

. . . . . . . . . . . .  . . b ~ .  • 



Lm.~! of Elforl: 

I'~ MAX!MUM 
"~] ORDERLY 

MINIMUM 

I tOE o~TIRCATI0.~ ~U:,4 ~S~, 

06-07-5.%05-11-35-03 .-0! 

" (4) (51 (6) 17) (e) 
| | °' J k Subtotal | e.atance TO 

!9,6 I ~ , ~ n  ! ~ .  19~ . I ~ 1979 ]] FY ' 9 ? 5 - 7 9  • "l Com,l.'~e 

[91 

J FY 197~ (C~:. 7 & 
Ob:$. O,.~'la,,. s 

!1 

120.0 

m~t  fundl~.  A br~d d0~er;~don of the Coo~rad~ ~ o ~ m l  rand ~he ratfor~la for thp di.vls|on of fund;rig 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

9. D~_TA~L OF FUNDING REQUIREMENTS-Fedeta! Government Only¢~ m l z l ~  .~f~oL~) 

a. OPERATING I~,) i~) 

(~1o~-/ :ldl I . , 1 9 7 5  
ITEM 

I I I 

TOTAL (C=w.j fom~r,d 
Io arummaP# ahct¢) 

General Electrlc 
: I Na~ ~f Pm'formi~ O~zs~on: 

o 

MANP(Y,'~E R 
MATERIALS 

MAJOR PROCUREM EI~rTS 
ALL OTHER 

"TOTAI~ FOR THIS PERFORMING ORGANIZATION 

( 3 )  

FY 19;6 

=. I Outbys 

10.6 
i -  

) Name of Performing Ot0anizat~: 

MANPOWER 
MATERIALS 

MAJOR PROCURE~ENI~ 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

( | Name of Pecfo~ming Oql~flizatioft." 

MANPOWER 

M AT E RI ALR 

MA.'0R PROCUREMENTS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

[ | ~eme af Performir~ Organlz=t;on: 

MANPOWER 
M ATE RI AL3 

MAJOR PROCU R-~ MENLO3 
ALL OTHER 

TOTAL FOR THIS PERFORM ! NG O RGA;~ IZATI ON 

, i  i ! 



(3) (41 

FY 197G t FY 1977 

I o=~ .  I o ~  I 
.6 

(s) 

l Ft '  1973 ....~qObls. I Ouzlew 

! 7 . 6 :  n 

(6) 

FY1979 

L~: I  of Effort: 

r-~ MAXIMUM 
["10RCERLY 
::~ MINIMUM 

(7} 
SUBTOTAL 
FY 1975-79 

Ob w's. I Outlay= 

IDENTIFICATION NUM~=_R 

05-07-55-05-11-$6-03-01 

181 
BALANCE TO 
COMPLETE 

t 

(g) 
TOTAL EXCLUDt.~;C 
FY 1974 (Cot~. 7 & 3 

Obls. I Ou:1:~s 
i 

j i 
I 

(Con~nuG on Scpmatc 5 ~ U  Page . of 
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Co.t inued} 

9 D~'TAIL OF FUNDING REQUIREMEN~3-Federa; Government Only (in mil l ions o f d o l I , ~ )  

b. C0.'~STRUCTZDN 

ITEM 

TOTAt" ¢C~-~ fonua~i" 
to , u m r a ~  sheet~ 

'i'.le c:f proje¢l./.~¢~lion (S t¢~ end County) and Total Eslimaled Cost 
r~C} f~:~Prtbtr tarPi Item coruf£cbtfc.ety.). SveW project coslinQ one 
~1~,0, ~ollars Or rr~re should be .$el=,m"alaly identified wi-h a brief Item 
:~'-'m;~." of ~,hy i: i5 required. NO. 

T |TL-  = OF PROJECT (A'or to exc¢cd .30¢~n~ tc ra  and ,sOa¢¢l.)'~ ( ) 
/ 

. . . . .  , , , ,, 
"c :a"e 1 C6un~v 

S.'31emen|: 

TEC fin minio,,~). 

(7) (2) (3) 141 
FY le74 Pc lets  I Pc +s?s I FY 1 ~  

TITLEQF PROJE:CT (A'ot to ~z,L'~ed 30 e l ~ m ~ t m  ~ p~aces.) 

sta:, ~o6,'~ TEC tl., m~u~o..,) 

I 

Slat en",'ntl 

TIT ,-=, OF PROJ F.CT~,'Vot to mz~'c~l ~tm~ ~ 

"S:i~., ~.'unCy TEC (hi mJ2Jlom) 

S t a t e m e n l a  



(4) Ozher 

(3l 
Y1~6  

14) IS) 16~ 
P/1977 1 F Y I g " t S  1 F Y , 9 , 9  
,Is. I Out,ay~ ! Ob,=. I Out,=.ni Ob,s. I O .  

. . . . . .  ~ ~ ' . 1  lOT ICTTOF[: 

O MAXIMUM 
ORDSP, LY 

i '~ MINIMUM 
17) 

II SUBTOTAL 
I! FY 19"/5-79, 

ysll Ob,s. I Oudaw 

06-07-55-05-!I-$5-03-0! i 

(~) (% -, 
BALANCE TO !~ TOTAL F.XCLUD;:;G 

CO,~;~LETE i l  FY lg7¢ [Co:~. 7 & .~ 
:~ws. "10ut'aw C~;s. I, 0'+':I=.,'= 

I I 

I ! 

I 
I 

.k~attaue <m $ej~mste.~heet) 
t 

- . . . . L .  

of 
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E N E R G Y  R E S E A R C H  & DEVELOPMENT FACT SHEET  (Continued) 

.=. ~- 'TArL OF FUNDING REQUIREMENTS-Federal Go~rnment Only (In mIJ11onJ ofdoF.m'm) 

¢. E QUXP.',:ENT 

ITEM 

('.~:,cch frern ;;,o*. rO ex,~eed 60 CPmhlcLc'rl ar, d,. 'poc'n) 

For e3ch m~icr ;~.~.orrning O.-;ani=ation, 
~o*~ ".c~'a: equ~;3.-r,~n: fur~s, w;th a ~CDaraUI 
,¢- .~: ~f ,r.: :,o~ of e3-'h i':em Of ec: uiprnen¢ 
~o~,ng one.hJlf re;Ilion do[Ltt$ or mote. 

TOTAL (Cdrr~ f o n ~ r d  
ao ,ummar-j, ~'~0 b. 

(;) 
FY 1974 

(3) 
FY 197G 

2J2 
(4) 

FY ~977 

• 7 . 6  I ~ 

f 
~ 



(4) 
I=Y 1977 

" / . 6 1  , 

(5} 

W 197S 

O b b .  I Oul:f~r~ ! 

7 .4  

(6) 
FY 197d3 

obl,:. O ~ . ~  

7 ° 1  

PaOe of 

L e ~ :  of Efforl :  

[ ]  MAXIMUM 
ORDERLY 
MINIMUM 

(7) 
~;UBTOTAL 
FY 1975-79 

Obis. Outta~tl 
i 

2 2 . 1  

i IDENTIFICATIC.',~ NU.V.~,~ R . 
| ! 
I 06-07-55-05-11-85-03-01 I" 

(8) i.~, ~ 
BALANC~ TO Ii TOTAL EXCLUDm,';G 
CO.~PLL rF. II FY 1974(Co:s~?& F~) 

~ s .  i o-tlavs "li" ...o:):~. o,~::.,~-. 

2 
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FACT SH. ET 
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i. A acid hydrogen ce!l wherein the hydrd~en may come from fo~ 
fuels or nuclear energy. 

2. A molten carbonate type of acid hydrogen cell. 

3 .  Alkaline hydrogen fuel cells. 

¢. Methyl alcohol cells of'the type successfully operazed on 
scale by E~xon. The probelm i~ ~o develop an air eiec~roda ~h; 
iner~ ~o Ehe alcohol and ~o pre~ent the alcohol from reachin~ 
electrode. 

5. A high temperature (1000°C) sol~d electrolyte (stabilized : 
fuel cell Eha~ may be used with coal gasification to produce e 
at eishty percent efficiency. 

6; Supporting R&D for catalysts and solid electro!yts to be ~ 
with Zhe hi~n./.~persr,zre sol~d electrolyte fuel cell listed 
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1. A acid hydrogen cell wherein the hydrd~enuay come from fossil 
f ue l s  or nuclear energy. 

2. A molten carbonate type of acid hydrogen cell. 

3. Alkaline hydrogen fuel cells. 

~. Methyl alcohol cells of=he ~ype successfully operated on a bench 
soa!e 5y E~on. Th¢ probelm is ~o develop an air electrode =ha~ is 
~ert to the alcohol and ~o prm~enu the alcohol from reachin~ =he air 
electrode, 

5~ A high t~para~ure (1000°C) solid el¢~rolyte (s~abi!ized zirconi~ 
fuel cell tha~ ~ay be used wi~h coal ~asification ~o produce elec~ricl 
at eighcy percen~ efficiency. 

6; Supporting R&D for ca~a!ysts and solid electrolyts ~o be used 
w~hZ.h~ hi~n./2-~Dez~,zre so/~ e!eetroly~e fuel cell l~s~ed above. 
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I, This is a simple cell ~'hich is modular in nature. It is in an advance~ 
state and should be pushed Eo successful co~pleEion. 

2; The molten carbonate cell is is worthwhile since it can make use of a 
variety of fuels. 

3. The alkaline hydrogen fuel cell is fifteen percent higher in efficiency th 
the acid cell and are able to use silver, silver oxi4e, and perovskites as the air 
electrode, thisdecreasing the possibility of a ~ight platinum supply situation. 

~. The fuel in the methanol cell is inexpensive and easily stored in large 
quantities• Furthermore, the cell can beused on both stationary and mobile 
(automobile) sources. 

5. The potential of the high temperature solid electrolyte fuel cell to utili 
• coal Eas~fication at an efficiency of eighty per=ent =ore tha~ counterbalance this 
cells high risks. 

6. Catalyst and solid electrolyte R&D is an iutegral and necessary part of t~ 
hlgh temperature solid electrolyte fuel cell project. 
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This is a simple cell which is modular in nature. I~ :is in an advanced 
~d should be pushed to successful completion. 

The molten carbonate cell is is worthvhile since it can make use of a 
. of fuels,- 

! The al"kal£ne hydrogen fuel cell i's fifteen percent h~gher in efficiency that 
d cell and are aSle to use silver, silver oxide, and perovski~es as the a-lr 
ge, this decreasing the possibility of a tight pla=imu~ supply situation. 

The fuel ~n themethanol cell is inexpensive and easily stored in large 
ies. Furthermore, the cell can beused on both stationary and mobile 
~biie) sources. 

m 

The potential of the high temperature solid electrolyte fuel cell to utilize 
slfication at an efficiency of eighty percent more ~han counEerbalance this 
'~Eh ris~. 

• CaEalys~ and solid electrolyte R&D is an i.nte~ral and .necessary part of the 
~erature solid electrolyte fuel cell project. 
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continucdl 

D~'.TAIL OF FUNDING REQUIREMENTS-Fed¢.',,I Gov0rcment Only (~n m#l/ow.* ofd.'.t.r=) 

iz, OP£ RAT!.'~G 
(1 | :21 

I FY i974 (Non-., 'Jd) FY 1975 
,tern .~l..~. ) . , ,w,  o=, .  -"o.d=,, 

TOTAL (C=,~y/'<,."=men 
I n  I I l = l ~ i  t o r y  • h r r  f)  

) .=;;=meo; Performing OtgardZafion: " ~ A ,  ~J~.SA, NBS, 0C~," 

t.AANPOWER 
MATERIALS 

MAJOR PROCUI{EMENT$ 
ALL OTHE R 

TOTAL I~OR THIS PERFORMING O~GANIZATION 

F Y  1076  

12.11 111.36 .~__17.7~ ~0.50 2 

2.26 2.1!  4.0 ! 3.43 5 

9.85 9.25 116.50 14.33 1 

12.11Jl]..36 20.50 17.78 Z 

.~ .~.jme o: Pm:ormino Org~nizadon: 

MANPOWER 
MATERIALS 

MA.;OR PROCUFIEMENT$ 
ALL OTIIER 

TOTAL FOR THIS PEP:=ORMING ORGANIZATIGN 

] :-'.~m~ of Pefl~rmi.n,; Orli3ML~ltiOn: 

MANPOWER 
MATE III AI,.S 

MAJOR PROCURr'MENTS 
ALL OTHER 

TOTAL. FOR THIS PERFORMING ORGANIZATION 

I IL~m8 af Pc~form;ng Orpni.-a.;on: 

MANPOWER 
M A T E . ~ I A I  ¢ 

' MAJOR PROCUREMFNTS 
ALl. OTH r: Fr, 

TOTAL FOR THIS PERFORMING ORGANIZATION 

~ 9  
J 
I 
I 
q 
I 
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1076 FY 

. tO.: laWl Obls, 

17.71 22.63 

5 .28  

14.33 17.35 

].7.78 I 22.63 

- - - - : - . .  

1977 

19.34 

3.93 

I 5 . 2 1  

19.14, 

151 {61 
F¥ 19;8 ! FY 1979 

. o,,,. o~,,,, t op!, o.,,y 
=zs.6B zo.6~lzs.z6 2o72 ! - -  - - I ~  = 
3.72 4.3.9 2;.56 4.06 

:14.96 15.45112.60 16.66 

18.68 20.641i5.16 20.72 

, ; .  u 

i 

Q 

. .  

i 

Le;~l of E:forl: 
I ' I MA×I~UM 

"~ oIIr)EIILY 
C1 M ¢NIP.'tUM 

(/I 
SUBTOTAL 
FY 1 D / b - 7 9  

Ohio,, I Outl,.1yIi 

S8.96 88.96 

I.7.70 17.70 

71.26 71.26" 

S8.96 8 8 . 9 6  

| 

E" 
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ENERGY RESEARCH & DEVELOPMENT FACT SIIEET (Con~;nu-d) 
0. D ~ T ~ : L  OF F U N D I N G  ~ E O U I N E M E N ~ S  Fcd~r01 GovcrnnR'n: OnJv (/n , .~Iti, . , . .=/./.d/=r~) 

b. C O N S T R U C T I O N  

I T E M  

T O T A L  (('orry l*.rgl~oreJ 
l,. =n,nln.,ary .Joe. t) ~, 

1 ,vl~ n l  i - , . : rCt .  Lar . l |ml l  (.~,',,:~. a . i .  P ~llkpll|yj 1111d Tt~vd| ~'.llnt.llo't| CUS! 
[ I  | ~ I  tm,,,,.,l,, r . ' .,. h I t , ' , , •  r . ~ , ~ . r r u l h . ~ . I v ; .  [ ~ , ~ y  l ) .aq~rl  r,•~xoo.| ¢)o.o 
l.~*lh..i: a| , l |  mlS qll lU,IXl 4 "~%Xl|I| ~s&l leP.U=lOiy ick'Isl;|.ql Wil l ;  is IX ~'| Item 
~11 ' |* ' l l l , ' .  J t.~ l~lliV I[ i ;  t i ' l l l t l l l l * l l ~ . . - -  (w~l~o*) 

] i~ • | I l l  l ' i i l t l i  t I (.'~•,I l~l P~,rr~'~ ;lillh.~a~Io'ts.r. e,l*/*l'n~'e'n.J 

;.t.l," l " " Ccs,,,,|y [ "i ~.~ ( , .  .,.L,.--"=~ 

t "~;,, ,,....,,. p~'oJu¢lLs, none o f  ;~h$c|~ "18 grca t :e r  
tl,;n~ one =1111on  d o l l a r s ,  I 

II) |?) 
F Y  1974 o 

I FY  1975 {No.-^.~l) 

a 

[~ . ) / '~1  L f~P |'14~)JI. ¢ |  r,'b~t i o  rxc'lre-d ,20 ¢Jkm~'(t'r/. ,~.ld ,j'N~ar'm.) 

~a," I . . . .  COunty  I 'TE.C t'(n m~'* lumJ 

d d . l n ~ =  

. - ~  . . . . .  ~ . . ; .  

¢t ,=t ,~ .mls 

| 

(3) 
F Y  1976 

,am 

l i  



J-d) 

t,3] 

F'I" 1CI7G 

~ l i .  Ou l l nys  
.wi,lla~im e, 

. .27 ..1_~_6 

F'." 1977 

Ohl,~. Outlays 
l _ _  i i 

• | 

1. 

~ Y  1 9 7 8  

_ O ~ | S .  O | l [  | .'i~'$ 

.41 .75 

• I 

IG) 

FY 1979 

Obls. Oullny~, 

~ .81. 

' I ' :o , 

$ I.w'l o |  I | h , r t  

[ 4 .  [H I IH  II', Y 

[I mlrxnltz:.~ 
[11 

~.,LIIITOTAi 

O|Hs,. O,11.lys 

2.25 2.25 

I I , i  :~: I] :C~:,.):. 
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£N£RGY RESEARCH ~ DEVELOPMEnt FACT SHEET (Continw~) 

:L D£T~.JL OF FUNDzNG I'{EC~UIRF.;ME.~I"~-Fe, k.~'al Govarm~ml Only( I .  r.iUk~m ofdoi;mrt) 

c. £QUIPP.;ENT 

FTE~ 

r e u,eS; Jtr,,, ,,or i+o ~ 'x r r r , "  r.o ¢~.,r.~cln, " ,nd  :p+l¢'cs) 

| • + l ' . l , ' | t  z11,,|~+l l~,".+Ofll'lll11~. G : I J . l n I ~ ' . . I I O A .  

++,, ' . 'w |+*:.Itl l~t".+l | , l**pr,  t |IJI~ICI$. W i l l ;  .I  ~ . ' l ~ I r D U l  

,.,+, z , : i l . l  . i f , l i f t  i*I I ' . i(- |1 i t P A l  A~ l * ( | t l l l l l l t ~ . ' l l l  

, , . . l , l , q  U,~Cl h . , l l  l l l l l l l o n  ~ P I I I J I S  O+" A+OIO, 

TOTAL :Curry ron, , ,mi  
t,;) e u m n w y  ah~PfJ. " 

, F.vnh;:;-'ion, ~+evelop=en~, --nd demons~ra~io 
o~ aCvance £ucl cell =echnolo~y for 
provid£n~ icw COSt, highly efficlen~ clea 
cncr~:y s = ~ l l  sou rces  - p i l o t  p l ~ n =  
equlp:en~ 

I'1) 
FY 1974 

{Non- ~)  
Ob|:. ~)ut Iov$ 

(2) ¢3) 
FY 1976 I ~" 

'.47 !1 5,17 i! I 

),70 



if$. 
m m = m .  

~7 

(~, 

FY 1 9 t 7  

Oh;s, I )utlOytl 

, -o .s~ 1 ' - ~ 6  .... 

FY 1976 

,7 t =s.Z7 

(S) 

FY 1978 

Obls. Out |ay l  

8.10 12.69 

(6) 

FY I 979  

Ohio,, Outlays 

.82 13.65 

Levol of  Ef for t :  

r-~ M A X I M U M  
O i IDE I~LY  

O M I N I M U M  
(7) 

SU[~ T()T,',L 
FY 19 7~,-7D 

Obi'=; Ouzl.zlfS 

42.70 42.70 

| .  • 

I DE N T I F I C ,/'.T 1 [.~.'~ r 'U' . ;"~ 

L0608550712305602 

BALANCE TO ;I TOT,t=. I ::~ 
COMPLETE ~1 FY 1~,7.: IC. 
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ENERGY REsr:AFICH AND OEVELOPMENT F.~,CT SHEET (Continued) 

9. SU.V, MARY OF FUNDING REQUIREMENT$-Fc.~=r~I ~:~w;'nrr~nt Only ( i , ,  rout&,,,, o f  d , ) l~ r , )  

F~u~rumon| 

( t )  

I FY 1074 
I INon-/t,~J) 

(2) 13) 

FY Io7s ! ~ "  i n t o  ! 
ays 
i 

FY 

. d 

a. OPERATING t.';re p. f a r  d r ta l l )  
Tot=I Old'tat,riD noqu;w~m.-nls tft.~Ra J)e~t//.~eetJ 

b. CO.'~TFIUCTIO.~ I..:ee p. f,u. .lel,,,U) 
ToI.:I ColrLtrucl mn Requit0nkmls l/ 'r.m D~/a/1She.~ 

¢. E C'JIP'AENT t.~-,- p. fn,~l~; 
Total Equ;pmem| Requ.~mea~ (/*~m D~.~U£~,eI) 

L2.11 L1.36 ~-0.50 17.L8 

• 0 0 .27 ..16 

- o  

7.47 1.85 11.60 5 .17  

22.63  

1 .32  

20 .53  

i 

r 

~. GRAND TOTAL-OBLIGATIO~ 

e. G RAND TOTAL-OUTLAYS 



L~Pi of Effo, f~: 

C~ MAXIMUM 
~ (~I|()EItLY' 
f"l MINIMUM 

131 ~ i) (5) (0) (7) 
| 

I Su.%to~.d 
FY ~.976 FY 1fi77 FY 1978 FY 1979 FY 1!)75-79 

Oh_IS. . . . . .  ; Out._lav~ I 01~$. Outlays Out!,~ys 

3 .50  1 7 . 1 8  2 2 . 6 3  

.27  .1.6 ] , 3 2  . 5 3  

• 47 5 .17  20 .53  

"---1 

. 8 . 2 3  ~4.43 

2 9 . 5 3  

I 

23.1z i . 

?.0.64 !.5.16 .~0.72 ~,8.96 8 8 . 9 6  

• :75  , 2 5  .~i 2.25 2 . 2 ;  

].2.69 4 . 8 2  .3 .65  4 2 . 7 0  4 2 . 7 0  
i i  i n  

!).0.26 1 3 3 . 9 1  

i~4.os ~5.16 133.9~ 

I IDC NTIFICA'~ I ~'3,*J ,*: t.'-; 
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! • 

-- :'+- ~<L%" ' 1. :_" ....... . .... 

~',~.-.-..-: 060S550712505:50 ~ ~' 

b, 5U -~'J%+T 

• . t ................. ~ - . J.".:'CT":'C.'. ~, 

"::..'A, ::A.~A, %~.':, OCK 
! 

4. CON; FAC]O-~' ;.',DS~TE ::A'.'~ C; C.-'.7-'-'Z-n~, 5~veral tnsgecifle6 

INo r~o,~" I~;, a2 ='P.a,=rt¢,~ ~e. ~. ,5 :- .~r:,: ,xc-~ ~:, ; -~e ~I 5:-':-'- , C::"'¥; 

k l¢  ltCa~..:,rd , '55,,:[~Jr:On [o r  j:J~,'." .%i A : * ~  ~ F  C ~ ' . T  = .? .ZTC~ :  

COurtly. :- [ r.~d=:...,,÷d ~ SI. l t . ' :  . Cour . :y :  

N A " - -  0 = C .3 " . "  e ' C T C : I  • 

S:te .~ht-¢ ~ - ' . .  w.:' :me l>'i St3"¢; i CQMnKy: 

[ KA:'_ = CF C-_.';7.:'.==TCR:. _ | 

S~:-* ~-.~t~ ~::, .'.:.: ce )m.! S 'ata:  : Cou-'-.:y: 
I~e r -~:"" n'~ .j I : 

NA'.: e OF C C ' . T . - - : . C T ~ R :  

S,xe ~.::e ~::< ,:=,, e e  PI S:::~: [ C~anw: 
c'_r',otPr.~.~ 

5 B R I E F  D=..SCRIPTIO'~ OF  
• P R C 2 O S A L  

(,'%'0 mime I/--~n 24 |i~.r~ Of t e z t  
e n d  w,o r~or~ th:,a ;d  c~'~4m¢:¢ra 
I I ~  JJ~CCJ ~¢r ~lqt~ 

Briefly o,~d~..- e : :u-e  =n~ sc~.-,e 
O~ wolk tO be u.---'y, t2kerm. 
ll~lt:di.'~g any  r~e'.'; .~.~:d~:'e,5 
WhiCh t ray ~l~,e tO I~ = - a~u:re~ 
or  comt ruc ted .  

I. A acid hvdrocen cell uhereln =he hydrogen may come fro_~ fol 
fuels or nuclear energy. 

Z, A=olten carbena:e type of acid hydrogen cell. 
• % 

3. Alkaline hydrogen fuel cells. 

&. Hethyl alcohol cells of the type successfully operate~ on 
scale by Lxxon. ihe probei= ~s ~o develo~ an air electrode th 
inert to the alcohol and :o prevent the alcohol from reaching 
elecKrode. 

r 
5, A h~gh te=peracure (1GO0~C) solid electrolyte (s~aSilizad • 
fuel cell tha~ =ay be used-vi~h coal gasification to produce 
at eighty percent efficianzy. 

6. $uppor=in~ R&D for catalys~s and solld electrolyts ~o ~e u 
2_h~ -/. -_De_.-~2.~_aze .s~//d e!ectroly~e fuel c e l l  lis~P6 

I 

! 

~- JUSTIFICAT!C.~! IU.~ a , e~er :re  s h e e r e r .  See I t e m  ~. on I ~ a ~ ¢ t t o n  5~.c¢f.) 

7. =--'AJOR R~SO'~ ; .C = . F : : .~L, ;= ' -~ ' . ' - . ' ITS,  

; "' " I RESOURC"= . J F I S C A L  Y E A R  I> ,  1975 
v I 

a .  L :A :4PO; , ' ' -R  ; 1 ) S - . ~ r . : , h :  ; 36 

( 3 l  S'--:=or t : ~,, 

_ _  141 O:her I 

b .  R A W  ; , IKT~.P. IAL$ 

(USf  malerp.h and  uP.Jr, o f  
W;.¢C=l~r¢ bc lo~ .  S~ch r.* Io,%I o r  

I~mnl~m, etc. '~l~Ob.. a , m ' . n t  o f  
C~tk l~ ¢Olume~ nt  r i ~ t . J  

| 

55 

% 

197G 1977 1978 
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.__ :'-- " ~ "~LY , 1. :-E . T ' F : :  ; ' :  " . _ ; ' : . "  

0608550712~05602 

,+ . . 

," i "~'ud" C.''I . .,',.-.:'.,'_'2.''; ,:nvor~:¢. ~. 
-, - , .  , . : - ~ ,  .:  : : . . :  . . - . . . ' . - :  :_:-.. ,.,-+.~ ~ : - . . ~ ,  - - - - - - - .  - -  - . .  . Fu'.' 6.'1:- ..: "u',~'.- 5"-.-.~......,., .L':'~ :.ni.~-~ ~.'n ~'-c:" 

"*":,~-",C~" :6FA,  * ,~<. ' . ,  X ~ .  < ,  '~""  . . . . . .  L. L ,~. 

.t ;.%DSITE ; ::A'.'S C; C2".7aaCTCR Several 

. C~, .O.+fpc.f,~r: . ~=.':2t"*C'~ 

)b,+,,,..:l;Om [o*r ~ll.:l,'; -'%-%;'.~ C F  C~. ' . 7~ , ;*~ .TC~:  

i C=U:"V: 

~..= f ir¢t,-~+~l 

+F.IPTI 0~1 OF 

24 I i .c ,  o f  text  
.~ - .  ;d ¢ h = m c t z r z  

* • ,hP, e# 

P c.~ltu+'e 3 r i d  = 2 e  

i'~.'; fa.-,.:~;es 
P+e to 13; a¢~u,red 
L 

NAVE O :  C3".-='CTCR- 
S~;O , ~ . ~ e  '.'.:',,. ~--": be ~ ;  St3:e: i County:  

I 

KA'.'-" C; CC'.T--AZTCR: 
5='e v. .ere ~::~ :.:.: ~:e 1>I S:ate: ~ Cour.=y: 
Cer f~*:"~..~ • I 

NAME OF CC'.TP&C.OR: 

S~tI~C; r.*o:~"~n"rCrf~.,.~ %%::< ~"~" ~0 )~ it S;.~:E: i C3Jn~y: 
t 

i. A acid hvdrocen. _ ce 11._ wherein ~hehvdrqgen. . . mmy comefrom fossil 
fuels or nuclear energy, 

2, A molten carbonate =ype of acid hydrogen cell, 

3. Alkaline hydrogen fuel cells, 

4. :~thyl alcohol cells of the typm successfully opera=ed on a bench 
scale by Exxon, The probelu is co deva!op an air elec=ro~e =hat is 
inert to the alcohol and =o prevenK the alcohol from reaching the air 
elec=rode. 

5, A high temperature (1000°C) solid electrolyte (stabilized zirconi~ 
fuel cell that may be used-%-ith coal gasification =o.pro~uce e!ec=rlc~ 
at eighty percent efficiency. 

6, Suppor~in~ R&D for catalysts and solid elec~ro!yts ~o 5e used 
,,--~.zithi_h~~-__~;.rare sn//d elec~roly~e fuel cell lisr-~ ~bove. 

2 
C;]  l l " e  a ,e~=r=te  ahe,'ttJ.L $ ¢ e  : t e rn  G. o n  lr.~P, u c g m n  $ ~ c c L J  

7. MAJOR ,~.-=SOLF~'- R=_QU;?.='.'~::TS 

j FISCAL YEAR ~I 1975  

12~ $ ' . . - :o r t  ' ....... ~6,  

(4j, O m e ,  ! 

a n d  ,,~zEs o t  J 
g 

• I I I C # I  C" +OI'JIS 01 ~ 

$4m. amu;=nl o f  | 

i ol  n~ht.J 

i l  I " I l l  .J~ 

l g 7 6  

5 6  

312 __ 

36 

1~77 

6O 

• 1 7 - 0  

_ 6Q 

1978  

5 ~  

I g 7 9  

130 130. 
...... ,65 65 
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5. BRIEF C3ESCfilPTIO~4 OF 
• IPRC~OSAL 

(,~O ~qor,r II:a~ ".4 |i~Cz Of tex t  
"1~4~ r,o ~ n r t  t ~ : .  20 ehamctcr~ 
¢ ~ d  IPOCC| ~¢v ~lPltJ 

Brief*y ouzl'r,.- r~:ure :lnd sct=.-,e 
O| work 1o ~¢ ur"-'r[..ken. 
irlclud,.'~ any .ew fa:,.~.ies 
~W~lich 1113V ~3te ¢0 b e  ac~u,zed 
or  ¢onstr~;~ed, 

[ KAVT- OF CC'.7--AZTCR: 
S~:-: ~,'.~re v, r r . . ; : , =  ce ~'1 S:aze: ~ Cou::y:  
~,er,~'t~'~.~ ,, "1 • I 

NA',:E OF CC'.T~':.CTOR: 
! S,,e ~-.::e ~ : - <  ,-.,,, =~ ~, s:-.:~: I c:~e.:v: 
I c-.r;o,med P'- |  i 
i . . . . . .  ,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 

i. A acfd hvdrocen call =herein the hydrogen ~my coma from fc 
fuels or nuclear energy. 

2. A molten carSoPmte Eype of acidh)'droEen cell. 

3. Alkaline hydrogen fuel cells. 

~. :!ethyl alcohol calls of the type successfully operated on 
scaie by Exxon. Yhe proSelu ~s to develop an air electrode ~h 
iuer~ to the alcohol and ~o prevent the alcohol frcm reachin~ 
electrode. 

5. A h~h temperauure (1000~C) solid electrolFte (s~aS~lized 
fuel cell that may be used-with cozl Easifica~i6n toproduce 
at eighty percent efficiency. 

6. Supportin~ R&D for catalys~s and solid el~c~rolyts Eo 5e u 
• -<~.th~~/.~?~;.Lure snl/d e!ectroly~e fuel cell I~s~H 

G, ~ I F I C A T I O . ' !  I r ' , e ,  ~ep.cr:te :ar,~tt*]. See I tem ~. on lra~'.uclr:on SP:.ccf.) 

i * ! y F | S C ~ q L  I ~ , ~ .  ] ~> l g 7 5  

. . . .  ' t 

a, /.~A~@O~'.=R ~1)$:~n:,h: ' 36 
','l,t m .  :,ra.sJ (?) T-+:~.;=at i 7 2  

9 Is~::°'= .... ! ~6 
{4) Cl:her I 

lb. RAW:,JATE RIAL ~ . 

(List m,.re.-~=~ . . ~  u.'.itJ o r  
wler.lowe 6cla~. | .oh cJ IOr~ o f  

#RCIt[II~,, f f c ,  Shn~; o~o:Jnt  Of  
t e e h  i4 ¢o~um~ at t i ~ L )  

¢. LA ' ;D  AREA (1! Gcvt-,j:~.-.d 

"EOU,R O i2, i 
f r .  ¢crzij [2) p,+ ::..i.c~..,. ~ : 

[4) O t ~ r  

d, OTHER n~SC~P..CE$ :;EE,~ED 

7. MAJOR RESOLRCE REQU;?.E:'E:'TS 

i 

L$~re;l~ ~te.. #.d un,t of 
~¢OS~,e bcf..w. .~how quomrify 
Of each m erAumnj o4 n~ht.j  

|1| 

Cas 

V a r i o u s  } : /C  
P r o p a n e  

1[ 2 
C-el 

3 S~a!l c u a n t .  Small qu'ant. 
X X 
X 

. 

140 z IG ~tu 140 :,. 106 E:u 

8.5 x ~ u  ~r=la. 5 x I0 ~ :== • :.--n. . ."=-: 

I 

S:all 

l'O x 

lg7G 

5 6  

~ z 2  + 

56 

|977  

6O 

1 2 0  
60 
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2"; ~i..l'~ o f  le~e 

h,wl 

P~!L~e ~nc~ sco~ 

,e IOl~ ~ . dcc;utred 

S,'- v,~,re ~:,-,, : l:.: Ce 'b , |  ~ : t t e :  

IK , I : . . -  OF C,, . .  = . . . .  ~. 

i 
I 

t 
! 

. , . , ,  

' c~m,: 
t 

, , , .  1 

. . . . . .  i ~ , , ,  , . ,  _ t 

1. A ac<~ hFdro~eu c e l l  ~here~n :he hydrogen ray ~o=e zro= ~os~Z 
fue ls  o r  n u c l e a ~  e n e r g y .  
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! .  Th~s is  a sL-~'!e c e l l  ~h ich  is  r.~dular in n~=ure, l c  i s  i n  -~n ~vauce,~ 
~ta~e =nd .d~ul.d be F~si,c~ =o succc.<s£ul c~--~le~-'-o--.. 

2. The nolcen e~-r~onace ¢e21 Ls ~s vor~.h~h~le s i n c e  £t ~an ~ e  use  o£ a 
~ s r l e c y  o[  -fuels. 

3. The :~-haline h ~ r e ; e n  f u ~  c e l i  ~ £1fceen ~ c r e e n t  h£ ;hcr  in  e£fieLe:~7.  ~ 
~he ~cid Cel l  ~ d  ~ e  ~b!~ :o use s i l v e r ,  s£1~er exi£e, and perovs~i~es ~.s the a~r 
e l ec t r ode ,  t h i s  decre~si=~ the ~ o s s i b ~ l £ :  7 o f  a :~;~: pla~ icu= supply si~.~:a~lon. 

4. The f u e l  in the =cchzcol  ¢ c l l  i s  inc.~c,-,si~-e a=d e = s ~ y  s~orcd i n ' l a r s e  
qunn~ ic l e s .  Fur~her--..ore, the  c'~11 can be u s ~  on ~ = h  scac£onary a ~  ~ o b l l e  
(automobi le)  sources. 

I 

5. The p o t ~ n c i a !  o,  c ~he h igh t e = ~ .  r a t u r e  so1£5 e l ec~ ro lv~e  :t~el c e ! l  co c ~  
¢oa1 ~asi .~ieacion a~ ~n er£1c--'eney o~ e$~. '-y p e r c e ~  =ore  than c o u n t e r b a l a n c e  ~h~s 
e ~ l l s  h igh r i s L s ,  

6 ;  C a t a l y s t  acd s o l i d  e l e c c r o l y c e  .~&D is  au i n t e g r a l  an~ necessaz-/  p a r t  of  t 
h t ~  =e;~era~ure s o ! i d  e lecc ro l ) ' t e  £ueI ¢e11 p=oje¢c. 

I .! 
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: T h i s  ~s a s~ -~*e  c e l l  ~ Idch  ,:s ~ o d u l a r  £n n a t u r e .  It: i s  £n a a  a d v a n c e d  
Id s h o u l ~  be pusi, e~ t o  su¢ce.~s~ul  c o = ~ l e ~ i o n .  

The ~ o l t e n  c a r b o n a t e  c e l l  ~s i s  v o r g h ; h i l e  s£ne.e i e  h e n  =eke use  o f  a 
, o f  £ u e l s . "  

: The a~'~al£~e h.vdro~en f u ~ l  c a l l  2~ f£ f t ee .n  9e r cen~  h i g h e r  in  e f f i c i e n c y  than  
d e l l  aad are able :o use silver, silver e.~:i~a, and ?arovs':ites as the air 

M~, this dec=easing ~he .possibility o f  a "¢--~ p!a~inum supolv situa=ion. 

The fuel ~n ~he =e~hanol cell i~ ~.nexpensive and easily stored Sn'larse 
~es. Yur~her-.mre, the cell eaa 5e used on bo:h s~a=&o~a~ an~ =~£1z 
' ,bn.e) sources. 

The po le~u , : a l  o f  uhe  h i g h  t e _ - ? e r a t u r e  s o l !  ~ - e l e e l r o ! y u e  f u e l  c e l l  uo u ~ i l ~ z e  
~f~ca~£on ag an e.af~c--'eucy o~ e$gh~-y pe reeug  = o r e  t h a n  coune~-rba lance  = h i s  

£Sh ~ ' isks .  

CataZ)'s~ and sol£d elec~ro!y=e E&D is ~n ~nteg=al and necessary par~ of =he 
imperature solid eleclroly~e fuel cell ~ro~acr., 

@ 
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:,~ ENERGY' RESEARCH AND DEVELOPMENT FACT SHEET [Continued) 

2~T,/',lrL "OF FUNDING REOUI REMENTS-Fc~,.'*ul Got,'~rnrn~nl Only (i~ mUlJnr= ordottm~ 

..-_. ~,"~. RATI.~G 

TOTAL (Cun.y f ~  
( u  a L ,  m m 4 l ~ ,  = h ~ t l  

ITEM 

{I} 
FY 1974 

(Non Add) 

Obls. O.,tlays 

k- 

I F;a~e of ?~lOrCmh 00rgahizM~On: 

MANPOWER 

"MATE RIALS 
MAJOR PROCUiIEMENTS 

• . ALL OTltEI! 
TOTAL FOR THIS PERFOF&',,IING OrtG~-"~IZAIION 

J- . 

~',;.~r,,e a! Pef|otmm, 30t.,'13h;z,-~t;on: 
! 

MA~'POWER 

MATERIALS 
MAJOR PROCUitLMENTS 

ALL OTIIER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

- -  F , - -  i 

• .r-,..'~ a ,r~ of Pe~form;ng Orgnnlzation: 

MA NPOWE R 
MATEtl ;ALS 

MAJOR PROCUIIEMENTS 

ALL OTIIER 
TOTAl. FOR THIS PE RFOflMING ORGANIZATION 

"; ~.,,1~e of Pe~foeming Or9=n;zlltion: 

MANPOWI~R 

. MATE;IIAL~ 

MAJOR PROCUItEMENTS 

ALL OTilER 

TOTAl.  FOrt THIS PERFORMING ORGANIZAT ION 

. !  

(21 

FY 1975 

Obls. O..,lays ] 

:o.__d.sg.: to.zo 

2.03 1 .89 

8 .86 8 . 3 3  

10.89110.  i 0  

4 
F'Y 1 9 7 6  i 

8.44 i 6.00 zo.! 

L5.6 

~-0~ ~, 

- -  i 

3 . 6 0  3.08  

.4 .85 .2.90 

.8 .44 .6.00 

ii i 
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• (3; 
J I ~  .1976 

i O~',s. O.dayl 

18.44 l l ; .00  

(4) .L 

O1:[;. Outl,ws : 

?.0._,6 , 17 .22  

Pt/1979 

Outlay:; 

3 .60  3 .08  

14.85 L2.90 

18.44 L6.00 

I !  i i  i i i i  ~ I L  

i 

I 

~.75  3 .53  

L5,62 13 .69  

Z0=36 I 17 .22 

I 

~t l . leel l i .ea@ nJ~ R,,~e,~'~IIa qm.M,,,IJ, 

(s} 

I FY 1978 

16.81 18.57 13.64 ! i - - - - -  

I~.46 i 13~90 ii.34 

16,81118,57..,. ,, 13,64 

I I  I I  

t 

=. 

18.6~ 

(8) 
9ALAr¢CE TO 

CO:.'.PL ETE 

Ohts 

3.65 

14.99 

18.64 

Le~1 o! Effort: 

D ~AX1,'.~UM 
[3 ORDERLY 

~,~ M1N! M.UM 

!7) 
SUBTOTAL 
FY 19,'b-79 

Ohls. O0':~ayt 

80.06 80 .06  

15.92 15 .92  

64.13 64.13 

80.0b J80.06 
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_~;~¢ERGY RESEARCH & D E V E L O Y ~ ; E N T  F A C T  S H E E T  (Continued) 

.'. ~TAf - '  OF F'U.~DrNG RECUIRE~'ENTS-Fcdcr:I Go~'nmen: Only, (,..,;~;Io.~ ~,[,Iot;~n) 
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(~ I (21 
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- -  - -  I l I l 
' :,I.l ',c,lv,.,.!. 
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i ~ha~: o n "  m£111on dollars. 

i 
' I 1 

- T,'* ~.L UF :4~0~:.C7 (,~;.r re, ~=¢,-¢~ 3a cP,.,r,,err~ ond.,>~c¢~J ) 

: - - ~ [  C o u n , y  [ TE,(~ ( ,~  . / a , O n a ,  

i ,,i .If @,~t,,|| : 

1 
! 

I 
! 
! 
t 

! " ,  
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| ! 
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I 
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I 
| I 

I3) 

FY 197G 

O~ ! Ou.~r~ Of: 
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f 19713 

Outuws 

.].4 

(41 

FY 1977 

Obf~. I 0 ~ , ~  

1.i~9 .48 

I 

I 

'f 

(sl 
FY 1978 . 

Obl~.. 

.37 

Outlay¢ 
i i  

I 

(6) 

F Y  1979 

Obls. Outlays 
| • 

• 18 .73 

i 

i 

Level "~.I Effort: 
I • 

MAXh~ ' .UM 

[1~ ORDERLY 
MINIMUM 

(71 
S U O T O T A L  
F Y  1975.79 

Obl~. OuLrays 

2.02 2.02 

i i 

• q , i i n~  i i ,  i 

.=, 

ID~f,~TIFICA'I'I~:-' .'i~*.'.L.~ :~ 

ItALA;JCE TO 
CO.%~i'L.ETE 

Ob|s. CIuIIcyII " 

i i ii 

|i 

T O T A L  E~'~°~ 

OhZ~. I 
i 

If 
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2.  ~he molten carbonate c e i l  i s  is  %'orthu-hile s ince i t  can-cake use of a 
v a r i e t y  of fuels. 

3. The al!:aliue h>'drcl_-,~n fuel cell is flftecn ?crc~nt h!~her in efficiency 
the acid cell anr: arc able ".~ use silver, silver oxile, and yerovshi~.es as rlte ai- 
electro,o, *.his d~creasin~ the possibility of a t!~h: platinum supply situation. 

4. The fuel in the nethanol call is inexpensive an4 easily s~ored in larEe 
quantities. Fur=her=ore; zhe call can he used cn 5oth stationary a~.d mobile 
(automobile) sources. 
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6. Catalyst and sol~ electrolyte R&D is an integral and necessary pare of ¢ 
hish te=perat,~r~ ~,iid electrolyte fuel cell project. 
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This Is a simple cell t:hich is nodular in na:ure. It is in an advanced 
" shoul~ 5e pushed to successful completion. 
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"~he molten carbonate cell is is ~'orthwhile since : i t  can-take use of a 
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The al!mline hT~regen fuel cell is fifteen percent higher in eff!c£ency than 
• cell an~ are able t o  u s e  Silver, s~!ver exile, and perovs::i'.es as the air 
"~., this decreasing ~he possibili~T of a ti~h: p!atinu= supply situation. 

The fuel in the =ethanol cell is inexpensive and easily stored in large 
~es. Fu~h=~ore, the cell can be used on both stationary and mobile 
l i e )  s o u r c e s .  

"The potential of the high temperature solid electrolyte fuel cell t o  utilize. 
~Ifieation at as eff£ciency of eighty percen~ nero chan counterbalance this 
~gh risks. . • 

Catalyst and solid e!ec~rolyte R&D is an integral and necessaz 5" part of the 
~perature solid electrolyc~ fuel cell ~rojec=. 
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• , ~ - I i l {  F DESCRIPTION OF' 

ir.%',t .~ore tha,= z~4 fine~ Of text  
~t~ l ~n mor~ ~ ¢ .  20 eL~ruc¢cr~ 
or:.| I.,~UCeS per lirxe~ 

~.~..!;y outline, n--tu:~' and S¢OlOe 
o f  t',c- k t~ bc u~durtaken, 
~'~:ludi¢~ arty r.¢~%" I~3cIIi[;CS 
~hich m,.W hJ~',2 to be accluired 
~r constructed. 

porforrrmd i 
~ A : ~ E  OF C.~;~TRACTOR: 
: ~]:e t'.'hrr,, work wsll be ~;~ St.~te: 
' I~rform,.d I 

N,r;ME OF CON'~RACTOR: 

i Site: ~,'.h"r~= work v,,.ll be St.tic; 
! pt:rformed ~>" 

I co..t.v: 

I Counw: 

= ' :  . . . . . . .  

A f i v e  year  a n a l y t i c a l  and e x p e r i m e n t a l  program t o  conduct  bas i ,  
research and development in a number of advanced energy convers: 
methods for even=ual use in high efficiency 6en=ral station~ 
decentralized and small powar plants. 

6. JUSTIFICATION (L'=a = sepcr=te =l i ter( l ) . .~ee Rein 6. on  l ra t ruc t ton  ShetL) ~g 

7 .  MAJOR RESOURCE R=..QUIREMENTS 

1= 
4RESOURCE [ 

V FISCAL YEAR t> 

t'lm man 3¢¢r#) (2] Tec.hnico! 
(31 Suo:)ort 
(4} Other 

b. RA',',f MA'IrERIALS 

t £ h t  m=Icr~.r= ond un i t :  o f  
Rk~zr~r~" be|ore. = ; o h  a~ *.or~ o f  
¢¢qr. barter,, o /o i l ,  l ¢ i i n ;m~J  o f  
I f n l~um.  rte. Slzo~J amozLnt o l '  
edch  in  cO/unsn.t at  r , ;h t . )  

1 9 7 5  

¢. L A N D A I ~ [ A  (1) Gnv towned 
REQUIRED .l.2~ Govt-I.-a¢ed ,,, i 

(let arre l )  .(3) P~r:o'e|y-c'.'ar~¢l I 

- (41 Oth: r  

!9 
!o  

N/A 

o 

1 9 7 6  
,H , ,,,,= , , , 

19 

10 . . . .  

,,, ,,,& 
i j  

HIA 

1977 

19 
10 

3 

1 9 7 B  

,19 
.3.0 

t 

N/A N, 

: , f . t  

, , , ,  , ,  

None H o n e  

(I] 

d. OTI IER RESOURCES ;~EEDED 

C.%-,c<if) item . . . r  ~,.~r , i f  
I~=ra.ur~. b*'Z.~la. .~h=Ju~ *fuUnt=t~ 
a,f'¢q('h /~ ¢Otuennl .st rl;~hL) 

It) 
N o n e  None 

3 ~ 
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,..P~rO'med , . .  ! . . . . . . .  

_ I 

"..Puu'~ c t c r~ 

' n~ scope 

' ~cs 
! a m u l r e d  

NA~':E o r  C.'~T~T~;ACTOR: 

si:~p~,fo,..,,~,~,.',,,,~o-k ,:,,, ~o >I s=,~: I co-.,v: 
NAME OF CCr~TRACTOR: 

i I Si:c ".'.hct,~ %'~Cr i¢ ~ |1  be Slate:  
pc~orr:~,'d ];> 

A five year analytical and experimental program to conduct basic ". 
research and development in a number of advanced energy conversion. 
methods for even=ual use in high efficiency central statidn, 
decentralized and small power plants. 

a sepcrate shgeti~). .Tee l t em  6. on lr~truct ion Shee¢.) 

~L Y E A R  b'  

~ n f i l l c  

:hmi,'-~! 

b ~ t  
her I 

o f  
t o r J o f  

~W'I~WMCOf 

~ o l i n l  o f  
kL) 

t . . . . . . .  
~ t ~ w n e d  

Jm"ul-lca~. rl I 

~ r  " ' "  I 

: N E E D E D  
' a ; f  

~,tuantst~ 
W L g h t . )  

1 9 7 5  

19 
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? 
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t ' i , l l  I ; ( ; ' f  I | I ' . ' , [A~'¢CII A N D  DEV[.LO~';.~¿ :4T i 'ACT  .';.}It l IT (C, , , t , , ,u , 'd )  [ , ' ; . ' |  ,*l | I t , . I  

[ ]  MA.kI ' . I  t ' : t  
[ ]  O!;()L I l l  ¥ 

~ ]  MI N If.| U,¥1 

IDrr.~l !1 IC;,,~rlO:,l r;U;. '  

0~,0:) 550 710550 3,: 

t. JI ~;~ ! [I~..&T|OI'J .~la.~ the W~clric ~m-rqy I~rohh:in or O b i e C l ~ .  ond speci fy h o w  She pr:po~. l l  w i l l  ¢on t t rbu le  to l ho  solut ion o f  the  PrOblem 
,,f ~tl a..T,,'ad --! th~ (;L,l*'Ctlv,,. Irlcft~[,; e~.l~.~, lo t  ~,,I,'c[:nrl Ih~" r*.C~tflttl~r~|~J jpt~r(s.'h:h O~s?f Olhvr j l | | . 'r rl.t~lvcs. A|%o inc|ufJi: the, b4nefitS 
~,.i,,-~TJ ,| t,I ! ."  ((,'r*w?d f rom ;a),',,t,¢~, 1 thor .!,~,.rl uv* ~, Or  ~oivo~ 1I.: I~obi~ ' .U for wh*cls tit..* prl)l,'Cf i~ pfo(14);t~d. Ou lhn~  t|l~ risk~un4:~rt.~rtt,es 
(ll[/l,l). 1,1.~-$ !0 ,nini~n~ZO ~ I U .  ~nd bJs~ I(w p~'oceL'deng .1 I~C~ O| I | IU .  Ou~nt|t.3law~ (JJt.~ ~lh,.,u~J b~" ~.¢d :0  the |uJtos| extent .  

"1by o b j e c t i v e  o f  t h i s  ~-ubprogcnm i s  t o  i n c r e a s e  t h e  e f f i c i e n c y  of  "energy  c o n v e r s i o n  
h.~t Lo electricity i~ ccntr~ii station, decentralized and sma!l special application • 
l.]nnts. There are a number of advanced energy conversion devices and concepts ~lat L 
lhe I~oten=ial for higher conversion efficicncies o v e r  existing systems. T h e s e  conve3 
• :y.:t¢~,"~ include the Fehcr (COo) cycle, Thermionics and Advanced Thermoelectric .~¢~terJ 
Th.' Fcher (CO 2) cycle and Thermionic conversion receive the highest priority under c~ 
,:.hprogram because of their potential i=pact on large power systems. The CO 2 cycle ." 
:,;.,,..ars to offer efficiencies in the 40% co 50% range for ~emperatures about 1200°~. 
lhermionic topping cycles have the indicated potential of increasing the conversion 
t.fficiencies of convenKicnal plants from present values of 30 =o &OZ to =he range of 
40 to 50Z. Because of the modularity of a thermionic system, the effleiency of ~ rh~ 
conversion system is relatively independent of power level, thus, 6hermlonics may be 
1o various types of decentralized power conversion. All of these conversion techniq% 
hnve technical uncertainties involving materials and/or engineering fixes. This pro; 
4oes not ~nvo!ve large pilot or demonstration plants bu~ rather research oriented ta~ 
m,d, therefore, the risks are minimal compared to the potential return. 



". :~i 'Ai lCI! AND DCV[LOI 'L I I  NT I 'A{ :T Si l l  LT (C..,tm~.'J} L-~. ' I  o f  ! I f o ,  I. 

[ ]  Ol~.(~L IH Y 
[ ]  MI f~ i t.lU:,,1 

IDEr;1 ]I ICATIO:i [;U:.':,l II 

OCt0') 550 710550 302 

~TlFIIq - $ l a |  ~. t he  spec l f l c  enr r ( Iv  9rohh. .m ~r  ob iec t i ve ,  and  spec i | y  h o ~  the  tar 3/.}OT.'d ~ ; l l  c o n t r i b u t e  to  the s o l u t i o n  o f  the  p r o b l e m  
"11[ IL)~ | | i t :  O[IIL~'~IVLI. I,Ich, ld,." a~:.r~t).; fl~r ~.,.h.ctu.q !tn,, r1.¢L~n~n,.,r~h,d Jp;lr~.'l,~h 0vl ; r  o the r  .~lgrrn4tnvt:~. At-,o irtCILIEJa; ; I t : ;  ~O~.,,Li~S 
I h,! d , ' [ ' v i ' [ l  f f o l n  t l | , . , . t . t ,)  tlt~, [~|,li*t'tl~'i5 Or 5 l~ l lV l l~  t | " -  ~ ~I fL ' I IJ |L ' I |5 e~.. %~hll~h [~lo. ~ |)Is)re'c/15 l ' I rol '~s~d. OU~|INQ tht~ l'ISk$[lJ;IC£f1[;)ll1~ii~ 
~, tO Ifl~niltlI~l~ F~tU. ~11~ bJSIS ~ 1 " / a r o o ~ d i n g s n  l o c k e |  ~']4"U. Ouot ' l t lT .~t iw ~d~L~llv/J~&~ li~ L~¢-&~ %0 11110 fu l les t  e x t e n t .  

-~cti~e of this subprogram is to increase the efficiency of "energy conversion from 
electricity i~ central station, decentralized and small special application power 

"~ Tilere are a number of advaunced energy conversion devices and concepts c/zat have 
~ent~al for higher conversion efficiencies over existing systems. These conversion 
' ~nclude the Feher (CO9) cycle. Thermionics and Advanced Thermoelectric MaTerials. 
?r (CO 2) cycle and Thermionic conversion receive =he highest priority under =his 

:ram because of their potential impact on large power systems. The CO 2 cycle system 
: to offer effic~enc!es in the 40% to 50[{ range for temperatures about 1200°F. 
:hie topping cycles have the indicated po=en=ial of increasing the conversion 
incles of conventional plants from present values of 30 to 40% =o the range of 
[0Z. Because of the modularity of a thermionic system, the efficiency of r =hermionic 
~ion system is relatively independent of power level, thus, £he~aionics may 5e applied 
:ous types of decentralized power conversion. .%11 of these conversion techniques 
~chnical uncertain~ie~ involving materials and/or engineering fixes• This program 

involve large pilot or demonstration plants but rather research oriented tasks " 
erefore, the risks are minimal compared to the potential return. 
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a. O~'%'ELOP:.'ENT .'.:IL~::;TONES (,umb~r ,:,<'h co,,ecut#ed~J 

(Lima! 7"ltle 0 ;  .'~!i/, a l o n e  t o  ~ 0  ~'harccte,- ' l  and # D o ~ )  

.e dive:se nature of this subprogram precludes specific develop- 
n~ --!!~s~cncs. 

e ?r~jram would consis= of analysis, desi~ studies and 
:perir=:~tal prograns to investigate key issues of feasibility. 

:bzi~ [:o~r .-~ Plan for different areas of investigation. 

:ajo: facilities or major equ£pment ~ill be required. 

~'Co~/'in~,e tO ~ r x t  I o l u m ~  

b. D A T E S  

FY Q ~Y 

75 1 

~m 

0 



• DATES I 
i 

Corr~e~e 

Q FY I Q  
F 

I 
I 

I 
I 

1 I 

~ . . o  • 

o . -  • • 

t'~ - • 

. . -  

II. DEVELO?M~_NT ~ , : : L E S T C ~ c _ S  ¢~n , : . ' , ~ .uec~ ;  

( I J .~ t  T~fre o f  , ~ i Z a t o n e  t o  6 0  c . ~ : . ' e n  a n ~  s~:ca} 

fContlnue o,'. n e ~ t e  mheefJ 

. ~ - :  ° °  

F~ C "- 

i, 
; i  
li 

!: 

il 
!1 

Jl 
i l  
t~ 

li 
r 

:l 

il 
Pa~. of  

2 



~- 5U'.'VAn.Y CF FU:.-":'...~ RrCUIR.e~'.'.~N.'~-FeCe,~I C, ov~me.n! O~y tin m,JCltomef~,m,) 

R~luiremem 
ii ! 

s. OPF.RATI.'.'G($top. fardr~lcdT.) 
To:J! C':x',st,'~;I Rem~re,'nents (,"~m DeMB$/Mmr) 

b. CC~'STRUCTION (.~,e ~. fo, deMaJ 
To:~! Comt;uction Reclu~rtmen'.J ( ,~m ; ~ . ~ m r t )  

c. EQUIPt~.E."*,ff(..Tee~ r o r 4 r ~ )  
'Tola1 Eq,~;~'nent Rt'qv;rements (/ram ~ 

dr,. GRAND TOTAL-OBLIGATIQ~ 

I G RA-'~ D TOTAL-OUT'.AYS 

( I !  
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m 

.1 
i 

FY 19;5 

t~°" • O"~m 

°" 

L9  1.9 

0 0 

.i .i 

2.0 

2.O 

Pr  lg76 

ou~ oudu~ 

1.9 1.9 
i 

0 0 
| 

• 1. .1 

2.0 

2 .0  

2 

~,,~'~- fq ©~,-~.o.-,~,~ r ~ , ~  ~we ~ ' o m ~ .  In,~cam the remount by year of ~ Prate  and Feder~ ~ funcgn~ 

i 



+ 1 r,'t~ivu','. 
~ .  -,~j - =,., . . . . . .  , ..,..,. ~.., , . .  : . .  ~ "  

I~.11 -..-.¢-. TO I I ' t ' lgT6 1 1 : ' Y l g " l r J  I"  FYI97t l  I F ' Y , 9 ~  C=~..~:ele 

o=,. I o = , .  ! o,,, .-to,,, , , ,  i o~,< I'o<.,,,, c-..,,. 

,.; i1., I f . ,  I1., I~., I i., i i . ,  ,1., 

,d,  

, 1  

o I o I o I o I o I o I o ! .o 

. .1  

I , 

Subto,al | 
FY 1975-79 | 

• . !A 
g . i  _____1 ° 

I .1 
__L__5_I ° 

10.0 

2.0 

t! TO.'.': E ,'..'.'-,-; 

it . . . . . . . . . . .  

O" 9.5 9.$ 

O. 

I 

0 0.5 0.~ 

1 

10.0 i 
.I 

1 
I 

O "] !0 .  ~. 

- l  i 

1~41~nl~M~ t~nc~ng. A I~'I~ ¢~ r l~o r~  Of th4 C4~pe~'st|ve j~'ol~lrns 8r~ %he tstlo~!e for ~h.~ ..~tv|=1¢~ of r u i n g  

2 



E;JERGY R~-'SEARCH A N D  D E V E L O P M E N T  FACT S H E E r  |Cont inued) 

-'T,~,IL OF FUNDr.~G R-.ECUIR_~!.:E .'~TS- Federa! Go~,e~nment Only (Is= m~Tlior.= o fdoE~'O 

C':-- PA~;,";G 

ITEM 

CS! 
FY 1974 

(2) (~ 

FY 1975 FY 2976 I 

OIntays ~ Ot 

TOTAL fC.ee~ fol,'um~ 
f o , = , , , = , ~ . h , ~ ,  ~ 2 . 0  2.0  2 .0 ;  2 .0  2 . 0  2 . 0  : 

;.-r~-. Ot P=~ forn~r'-30~Jan;zat;on: 

MANPOWER 
~'(~2 C T C I ~  MATERIALS 

MAJOR PROCU nE,*.'.E N'rs 

ALL OTIIER 
TOTAL FOR "THIS PERFORMING ORGANIZATION 

m 

;z,me Of P~"'fCrming (~rganiz~tion: 

MANPOWER 

...-.':~- ,~', ,.~.~ C .'I :LcS MATERIALS 
MAJOR PROCU REME N"IrS 

ALL OTI4ER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

• ." . - ' e  of Per  forming 0,ganization: 

MANPOWER 

. .'~1 r" =''~O ~. 1 P.¢ P,. ~ ~. C Y,~ t :e~ ' ia .~S MATERIALS 
MAJOR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

";3~e of P_~..~orming Organization: 

Ot~e~ MAN~OWSR 
MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHE R 

TGTAL FOR THIS PERFORMI.~G ORGANIZATION 
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