Level ef Clfore:

0 MAXIMUM IDENTIFICATION NUZAGE 1R
/S ORDERLY 0606550512855601
O miimum
. DATES 5. DEVELOPMENT MILESTONES (continued) b OATLS
Complete (Limit THie of Micstone io G0 characters and spaces) Strt | Compise
alry {a Fy |all fY. | ¢
Closed Cycle
77 1. Caporent Construction Complete 75 77
2. Feasibility Experiment Complete 77 g)
77 3. Design of 5C M4 Plant Canplete 75 80
77 4. Proof of Concept ) 75 80
33 5. Design of Prototype Plant 75 80
79
79
80
80
)
~ | 76
78
79
80
80
80
i
|
[
{Continue on seporcte sheet) Page of



- ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

@ SUMMARY OF FUNDING REQUIREMENTS~Federc! Government Only (in millions of dollars)

tn 2 ]
FY 1974
(Nomadey | FY197% FY 1576 .
Requirement Obls, |Outlsys]| Obfs. [Outleys | Obls. | Outeys| Obls,

8. OPERATING (Seep. for dezalty 23.1 27.7

Total Operating Requirements (from Detall Skeet)
b. CONSTRUCTION (Sec p.  for detall) 3.9 21.0

Tow! Construction Requiremeants (from Dated Sheet)
c. EQUIPMENT (Seep. fordetall) . 1.0 5.8

To:a! Equipmeant Requirements (from Datoll Sheet)
d. GRAND TOTAL—~-OBLIGATIONS e
¢. GRAND TOTAL-DUTLAYS [r—

28.0 54.5




Level of Effory:

0 vaxivum IDENTIFICATION NUWEER !
(3f ORDERLY _ i
£ MINIMUM 0606550512855601 !
14) 5) ) m @ o)
" . Subtotal Balznce To Towl Exctuding
Fy197m? FY 1978 FY 1979 FY 1975-79 Complete FY 1974 (Cci. 7 & £
Oblg, |{Outleys i Obls, |Outleys | Obls, | Outlays Obls. Outlays QOuls, Outlays Obls. i Ouzlays
25.7 _18.3 A7.4 112.2
]
31.4 4.3 4.1 74,7
8. 0 3. 6 * 1.1 19- S 1
R I
€5.1 36.2 .22.6 206.4
St et il af ohe Mannarative nraorams and the rstionale for the division of funding




& LAND AREA (1) Govi-owned
RE_OU‘HED {2) Govi-leased ) S T - s

1
!

: e
F

,f : EMERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

Y :

i: -

i 3. DETAIL OF FUNDING REQUIREMENTS—Federal Gavernment Only (in m2llons of dollars)

p s. OPERATING - @ ®

03

v FY 1974

'i {Nor.~Add} Fy 1978 FY 1376

{ ITEM Obls, |Outays | Obls. |Outtays | Obls {Ounsys | 1
g TOTAL (Carr~ forward

; fo summary sheet) »

g I ) Nare of Performing Organization: Various

g Open Cycle MANPOWER , : 17.0 22.0
g MATERIALS .0.2 0.4
d MAJOR PROCUREMENTS —_ -_
4 ALL OTHER 0.8 1.31
i . TOTAL FOR THIS PERFORMING ORGANIZATION ‘ 18.0 23.7
5

5 1 YName of Pertorming Drganization: Various

g Licuid Metal & MANPOWER 4.5 3.3
4 Closed CQycle MATERIALS 0.2 0.2
2 MAJOR PROCUREMENTS - -—
i ALL OTHER 0.4 0.5
g TOTAL FOR THIS PERFORMING ORGANIZATION 5.1 4.0
'ch

:j { ] Name of Performing Organization:

3 MANPOWER

‘:5' MATERIALS

;ﬁ MAJOR PROCUREMENTS

4 ALL OTHER

il TCTAL FOR THIS PERFORMING ORGANIZATION

5

f;‘ { - ) Nome of Performing Organization:

g ' MANPOVIER

) MATESIALS

9 MAJOR PROCUREMENTS

2 ALL OTHER

-:3; - TOTAL FOR THIS PERFORMING ORGANIZATION

g -

3

S

L

(Continue «




coovaluiys A U.4 ' Ve o ' 0'4 l Uag ' V.2 .

* Other ] | ] i

Level of Effor: IDENTIFICATION NUMEER 1
O maxeiune ‘ :
&} ORDERLY 06C5550512855€60)
3 Mineum
(4) {5) G (7 3 1)
, FY 1977 FY 1978 FY 1979 2V 169035 otaiETe | it T e
fays | Obls, | Qutlays] Obls. | Cutlays | Obls, | Outiays Obls. Gustavs Qtis. | Dustays Czts. l Custta.z
%
2.0 20.5 9.5 c.5 78.5
4 0.3 0.2 0.2 1.3
3 1.2 0.5 0.7 4.5 ’
3.7 22.0 10.2 10.4 84.3
3.3/ . 3.0 7.0 6.1 23.9
'.2 0-3 0.3 0-2 1.2'
. .5 0.4 0.8 0.7 il 2.8 “
4.9 3.7 8.1 7.0| 27.9
) L
“
Sentinue o3 Scparate Shect) P23a of



- rmr e s P WASIITMTS U Wk ¥ A LA/ m-.u-fi&i.l'S!‘l'i:’t"l”th’fl’t'lhuedT -

9. CETAIL OF FUNLING REQUIREMENTS—Federal Government Only (in millions of dotlars)

b. CONSTRUCTION

ITEM

(n
FY 1974
{Non-Add)

Obis. | Outlays

FY 1975

&
FY 1976

TOTAL (Carry forward

1o summory sheet)

>

Tiile of project, Loecdtion (Srate cnd Courty) and Toral Estimated Cost
{TEC! tmumber eoch item corvecutively). Every project cesting one

= hongolats or more sl be separately wdentified with a brief
gexrmen: 0 why it 1§ required.

TITLE OF PRQJIECT (.Not 1o exceed 30 charociers and spoaces.)

Siate County TEC {in millions)

51 3temens;

This work will be performed under
contract or work-statement authorized
zv lcad crganization

Coon Cycle

lem
No.
[ |

T

2.3

18.2

TiTt OF PROJIECT (Not 12 excced 30 charccicrs ond speces.)

S:ate Counly TEC (in rlions)

Si3iemers;

Thais work will be performed under
contract or work-staterent authorized
ks the level oxganization

Licuid Metal & Closed Cycle

~
-

1.6

2.8

P TITLE OF PROJEGT fNo! 10 £3ceed characicrs and spoces.)

Staze County TEC ({n mlllions)

Siatement:

Muus..l'




S AL W LAY,

IDENTIFICATION NUMEER l

. O maxivum S I
5 ORDERLY 0606550512853631 ‘

0 minmvum .

4) s} (6} (7 (8} 9y«
1 SUBTOTAL BALANCE TO  j TOTAL EXCLUDING
FY1977 Fy 1978 FY 1973 FY 1975-79 COMPLETE || FY 1974 iCats 7 £ 51

Qbls. [ Outlays § Obis, | Outlays| Obls. Qutlays Obls, Qutlays Obls. | Qutlays Cbts. l Qustays

27.0 7.8 3.0 | s58.3
: 4.4 6.5 1.1 16.4 “

inueon Qmu Sheet) Paxs of




ENERGY RESZARCH & DEVELOPMENT FACT SHEET (Contiaued)
'3. DETAIL OF FUNDING REQUIREMENTS~Federat Government Only (in miltions of doflars)

ec. EQUIPMENT

(§)) @ &

FY 1974
ITEM N FY 1975 FY 1978

(Each {tem not to exceed 60 charocters ond apeces)

Sor e22d rmuior performing organization, TOTAL (Carry forwerd

TNIe 10031 pSuiDTent funds, with 3 seporate to summary sheet) P
~mtatizehinn of each itern of equidment

couhing one-halt miition collars or more,

Various - Open Cycle 0.7
Various - Liquid Metal & Closed Cycle 0.3

S.1

0.7

(Continue on -




Leve! of Effort: IDENTIFICATION NUMBER
0O maxmum 0606550512855601
. [ ORDERLY
O mimnvum
{4} (s) (6} in {8) (9)
SUBTOTAL BALANCE TO TOTAL EXCLUDING
FY 1977 FY 1978 - Fy 197 FY 197579 COMPLETE || FY 1973 (Cetc 7 & 8]
Obls. | Outlays| Obls. | Qutleys } Obls, | Outleys|| obis. Outlays Obls. | Outlays Obts, Quilays
7.0 2.0 0.6 15.4
1.0 1.6 0.5 4.1-
|
‘
!’ i
16 on Separute Shect) Page of




N .

ENERGY RESFARCH & DCVELOPMENT Leval of ttiort: . Mg
FACT SHEET « . . AMAXINUM
O onorruy 1. IDENTIFICATION NU-
T 0O aurssusm ‘ 0606530512858¢
2. s, FHCGHAM Energy Conversion RED
b. SURFROGIAM MID - Powor Geoneraticn
3. 5. PROFONLNT AGLNCY NASA
b, SURUNIT Various including CCR, ARC, NBS
&, CONTRACTOR ANDSITE NAME OF CONTHACTOR: Various
No more Than {2 characte and -ﬂ'lt' where work will ba > Seate: County:
Spagﬂ for name of contractor; performed l
wee slandord ablirevialion 2orstared NAME OF CONTRACTOR:
up to 16 characters and spaccs for) Sito where work will ba ’I Suate: County:
county. performed . i
‘ NAME OF CONTRACTCR:
Site where work will bo p| State: County:
performed
NAME CF CONTRACTOR:
Site'where work wiil be | Swte: County:
. fperformed
NAME OF CONTRACTOR: -
J Site vinere work will be > Lara: County:
performed N
6. BRIEF DESCRIPTION OF )
PROPOSAL 1. Open Gycle
. .
(No more than 24 lincs of fext « Cooporent & bAter:lals mVEngfent
.and no more then 70 choracters . System analysis & Design
and spoccy per line) - . Su;port:.ng RED
Brielly outline nature and scoe . Facilities Design & Constructicn
of work I¢ be undertaken, - S tor Test Facili
ineluding any new facilities Iarge Scale Genera I' Tes ' aClll'.ty.
which may have 1o be acquired - long Endurance Materials Test Facility
or constructed. .| -« Construction DD Plant (Coa.l Fired) - -
' I.J.quld Matal

« Component Develorrent

« Materials Studies

. Facilities Design & Construction (1 & 5 Mﬂ)
« Support R&D

. .P:ototype Plant
3. Closed Cycle

-F « Canponent Develooment

« Feasibility Experinent

« Support R&D

- Prototype Plant 50 M4

6. JUSTIFICATION (Use o separate shect(s). See Item 6. on Instruction Sheet.)

2. MAJOR RESOURCE REQUIREMENTS

RESOUR ’ . ~
",J CE | FiscAL YEAR> 1975 1976 1877 " 19718 b0
e. MANPOWER (1) Scientific 163N 238 2310 » 210 210-
'n mon years) (2) Technical 192 ¢ € 272 ) a5n | 20\ 959 | —Zgn-§—1—e—" | 240
_ (3} Support 1680 " 23850 | o) 2107 7 210
{4) Oiher 727 102~ 90/ 904 90.
b. RAWMATERIALS . t : )

(List naterials and units of A

Meosure below, such ay tons of M . . . .

eoal, Barrcls of oil, Kilagrams of 0.5 mill 0.8 mill 0.9 mill 0.4 mill 1.0
smanluin, etc. Skow amount of

each in columns at rigkt.)

[ 7 TP

& LANDAREA (1) Goviowned | 1 ]




. ICH & DTVELOIMMENT

T SHEET %

Level af Effart: MDD
RMAXIMIUN
O onorRLY 1. IDESTIFICATION NUMBER

O aurimuas

_-J60655051 2855601

|__Enerqy Conversion R&D

MID -~ Power Geoneraticon . .

AGENCY NAS?,
vVarious including OCR, AEC, NBS
ND SITE TNAME OF CCHTRACTOR: | Varicus
charactvraand | Sit0 whord work walibe [ Stae: County:
confracior; purlormed
wiation fur stated NAME OF CONTRACTOR:
3 and spaces for] Site where work will be »| Stater County:
peclormed
MAME OF CO\!TRACTOE
Site where work will be » State: County:
perfermed
NAME OF CONTRACTOR:
Sitc'where work will be > Siate: County:
. | perdormed
NAME OF CONTRACTOR: N
J SHe where work will be ' State: County:
per{ormed
1ON OF . Open Cycle
iimes of text . Caponent & Materials Develcopment
70 charucters . System Analysis & Design
) . Suprorting RED
"r':l ::: scope » Facilities Design & Constructicn

facilities
ba acquired

- Iavge Scale Generator Test Facility
= Iong Endvrance Materials Test Facility

.t o Construction DD P.Lant (Coal Fired)

Ia.qu:ui Metal
« Caaponent Develcrment
« Materials Stvdies
» Facilities Design & Construction (1 & 5 m,
+ Support R&D -
.. Prototype Plant .
3. Clo;ed Cycle
+ Component Develomment
« Feasibility Experiment
Y s@mrt R&D -
» Prototype Plant 50 M4

‘Use a separate sheet(s), See Item &, on Instruction Sheet.)

7. MAJOR RESOURCE REQUIAEMENTS

ISCAL YEAR D] 1375 T 1977 1978 1979
Scientific LE8N\ 238\’ 220\ 2310 \) 210
Technica' 192 ,li znn 272 1 az=a | a0 1. 250 240 T 220 | o pn
Supper: 168¢ 23m 7 020 210 2107 210> 7"
Other 722 102+ 90~/ S0~ 90J

S - x n . .

. units of . -

*l« o3 tons of 0.5 . 6.8 =i G o . -
Kilomm: Of L 1"1-11 Ce Jllll ’.9 mlll 004 m.lll loo In-lll

w empunt wf - .
rigiit )

Govt-owned
Govt-leased ‘ .
Ved . E Us O i U,0 ~ | Vo ™ C.& ™

FEWITEly-ownod §
e |




BLANK PAGE




R

o e o

NAME OF CONTRACTOR:

Site where work will bo > State:
peeformed

County:

NAME OF CONTRACTOR:

Site'where work will be
perfarmed

p| State: County:

NAME OF CONTRACTOR:

Site where work will be > State:
performed

County:

§. BRIEF DESCAIPTION OF

PROPOSAL

(No more than 24 lines o} text
and no mare than 70 characters
and apaces per line)

Briefly outline nature and scope
of work to be undertsken,
Incdluding any new facilities
which may have 1o be acquucd

or cbnstructed .

2. L

1. Open Cycle

. Camponent & Meterials Development

. System Analysis & Design
« Supporting R&D

. Facilities Design & Constxucticn
~ Iarge Scale Generator Test Facility
- Iong Endurance Materials Test Facility
+ Construction DED Plant (Coa.l Fired)
Ldquid Metal
+ Component Develcopment

. Materials Studies

. Facilities Design & Construction (1 & 5 Mi)
« Support R&D - . .
«. Protoltype Plant

3. Closed Cycle

« Canponent Develcrrent
» Feasibility Evperiment
« Support R&D

"« Prototype Plant 50 MA

6. JUSTIFICATION (Use a sezarate sheet(s). See Item 6. on Instruction Shest.}

RESOURCE

v F!SCAL YEARD

7. MAJOR RESOURCE REQUIREMENTS

1875 1976 1977 1978

197

8. MANPOWER (1) Scientific

168N 238, 210\ 210N,

210N

(In man yeers) 12) Technical

192¢ ¢ 272 ) grq | 22401 _o=g 220 ) =-p

()
<D

220 §

131 Suppore

168 ¢ 2781 210 Nnp 7 -

210>

4] Gther

722 1027 90~/ g0~

%0J

6. RAW MATERIALS

CLIst matcrials and unit: of
Menu;e Lelow, such as tons cf
eoal, barreis of ail, Kilograms of
wranlumn, ctc. $how amount of -
each In columns at right.)

0.5 mill 0.8 miil 0.4 nill

1.0r5

¢. LAND AREA (1) Govt-owned

REQUIRE_O (2) Govt-lzased

(s ecres)

{3 Privaielv-owned

0.5 ™. 0.8 " 0.6 © 0.5 "

0.4

(4) Other

4. OTHER RESCUNCES NEEDED

(Specify itcm ond unit of
meaaure below, Show quantily

“'ol'nch in calumns ot nght.)

travel, etc.

‘equipm, + test facili-
- tdes

{1}

35.0 ©
1.4 v

9.0
l.o in.

50.0

45.0 -
l.2°



BLANK PAGE




NAME OF CONTRACTOR:

T e R RIS R,

Site where work walit be

| State:
pecformed >I

County:

NAME OF CONTRACTOR:

Site where wers wall be

State:
performed P>

County:

NAME OF CONTRACTOR:

4 Sitc where work wli be

| State:
performed > l

County:

CRIPTION QF

» Open Cycie

san 24 lincs of toxt
| Phan 70 ekaracters -
r fine) . Supporting RsD
ine nature and scope
rynceriaken,
. new facilities

1ave to be acquired ~ Ieng Endurance !

;2. Iaqmd Patal
« Corponent Develoorent
. Materizals Studies

« Support R&D
». Pxototype Plant
3 Closed Cycle
. « Canporent Develcment
« Feasibiliiy Experiment
"« Prototype Plant 30 MY

. -

« Conponent & Materials Develcpment
System Anelysis & Design

« Facilities Desicn & Constructicn
— Iarge Scale Generatcr Test Facility
“atarials Test ~c-.ci]_i.ty

ed. : . Construction D=0 Plant (Coal Fired)

» Facilities Design & Construction (i & 5 M&')

TION (Use o separate sheetis), See llem 6. on Instruction Skeet.)

7. MAJOR RESOURCE REQUIRSMENTS

FISCAL YEARD 1975 1976 1977 1878 1978
{1} Scientific 153y 238 27100 210, 210N
ns) 123 Technical 192 L‘GO 73 5xg | AN o 240 ) a=n 2L0 [ ==p
(3) Suppors 162 ¢ - 23m 7 210 2107 77 | oip 27
{4) Other 722 102+ g/ 80~/ 90J
iRIALS ’
sls and units 0, i
Mo, such as tons of . . - - -

f oil. Kilagrams of 0.5 mill 0.8 mill 0.9 mill 0.4 mill 1.0 mill
= Show amount of -
mns af righit) B
A ({1} Goviawned

{Z} Gowt-irased
131 Pruvaiely mvned 0.5 " 0.8 " 0.6 " 0.5 " 0.2
{4) Other

QURCES NEEDED

and unit of
W, Show nuantily
_amnag at nnght.)

(n
jltest facili~ 2.0 " 35.0° 49.0 " 56.0 * 45.0 "
. Lo 1.4 15" i 2"




ENLRGY HESF_AHCH AND DEVELOPMINT FACT SKKEET {Continued} Level of Ettort:
B smaxisum

O orverty 060€550512855601

O sinmusm

1IDENTIFICATION NUMBE

6. JUSTIFICATION - State the specific enerqy problem or objcctwve. and specify how the proodwl will contribute 0 the sotytion ¢l the problem
or attainment of the olxecuve. Include reasons for secsting the recommended 3e0reach over other alteraatives. Also include the benchits
expecind 10 be denved frem meeting the objectives or solving the preblems for which the prorect 1s prooosed. Qutline the risks/unceriainties
{§/U}, plans to minimize R/U, and basis for proceeding in tace of R/U. Quanutative data should be wsed to the fullust extent.

*

There are three basic approaches to MD electrical power generaticn that are
various stages of development in the U.S. and abroed. They are the oven cycle Plasma,
closed cycie Plasma ard the closed cycle Licuid l2tal Systems. There exists a sub-
stantial degree of cammonality in the three XD concepts; each system however possesses
unique characteristics which tend to set it apart in reqard to the contribution that it
can mike to the Naticn's enercy program. The role of M:ZD power generaticr: is perhaps
appropriately addressed in relation 4o hew successful éevelcoment of pressing National
goals which would (1) reduce air pollution and (2) reduce thermmel pollution, (3) develog
rore econcmical and reliasble power producing systers and (4) conserve our natural
resources. All three MD systems would contribute to the attairment of these goals.

The projected efficiencies of the MD power systems lie in the’50-65% range. The
increased efficiercy would reduce the amount of heat rejected per kilowatt by greater tha
t factor of two. The air poliucion is similarly aileviated. These systems offer unique:
wssibilities for the control of particulztes and ch=niczl emissions and thus the prospec
f considerably lower poliution then from conventional plants. .

The hich efficiencies that are achievable are very irportant to the Nation's power
xomamy. Econcmic stidies have shown that potentizl savings of MED systers can rarge bet
1 to 40 Billion dollars in this century alore.




\RCH AND DEVELOPMENT FACT SHEET (Continued) Level of Eftart:

& s IDENTIFICATION NUMBER
. S O onoency 0606550512655601

'~Se the spreihic eacrqy o-ublem or objecuve, and speaify how the pronoss! wili contribute to the solutica of the prebiem
the obiective. Include reasors {or seiezting the recommendad aeproach aver other alternatives, Alto inciude the benefits
mved from meeting the b 2atives or salving the problens for which the pwopect 15 nroposed, Outline the risks/uncertainties
simmize RIU, and basis {2 proceeding in face of R/U, Quantitative data should ae used 10 the fullest extent,

are three basic approaches to MD electrical power generation that are

es of develoment in the U.S. and abroed. They are the open cycle Plasma,
Plasma ard the closed cycle Liguid ietal Systems. There ewists a sub-

ree of cormonality in the three MDD concepts: each system however possesses

cteristics which tend to set it apart in regand to the contribution that it
the Naticn's energy program. The rols of }HD power generaticn is perhaps

y addressed in relation o how successiul Ceveleoment of pressing Naticnzl

would (1) reduce air polluticn and (2) reduce thermal pollution, {3) cevelop

cal and reliable power producing systams and (4) conserve our narurzl

All three XD systems would coniribute to the attairment Oof these goals.

Ay
»

vjected efficiencies of the MHD power systems lie in the' 50--65% range. The .
iciency would reduce the amount of heat rejected per kilecwatt by greater than

wo. The air polluticn is similarly aileviated. These systems ofier unique
for the control of particulates and chemical emissions and thus the prospect”
ly lower pollution then from conventional plants.,

jh efficiencies that are achievable are very important to the Nation's power
nomic studies have shown that potential savings of MD systems can range between
.ion ¢ollars in this century aicne.



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

=

STHEDULE fIneciudc major facilities ond mz, or cquipment. Indleste dotes by Fiacal Year and Quarter).
3. DEVELOPMENT MILESTONES (number coch consecutively)

b. DATES
tLimit Title of Milestone to §0 characters and spacas) Stant Complere
Frlaojlfy 1o
1)
Coen Gyxle
1. Long Endurance Materials Test Facility Oper:ztional 75 76
2. Larce Scale Generator Test Facility Generational with Clean
. Fuals 75 76
3. Cramnel, Magnet & Other Parts Completed for US-USSR Ewchange 75 77
4. Gonorator Enthalpy Extraction Tests Camplete 75 78
5. Test Fecility Modifaction for Coal 75 78
6. Ccal Fired Tests Complete 77 79
7. Corponent Lifetinme Tests Conpleted 76 79
8. Ccmxnent Performance Verified 76 79
9. =Zvaluation of System Performance 75 80
10. Design of 50 AW Damo Plant Completed 78 80
Licuid Metal
l. Camonent Design Established 75 76
2. Simulated 1 MY Power System Camleted 75 77
3. Hi-Temp. Test Feciliiy Completed 75 78
4« Caponent Testing Canpleted 75 80
5. Systom Performance Domonstrated 75 80
6. 20 XV Prototype Plant Design Carplete 75 80




Leve! of 2ffert:

o
77

E MAXIMUM IDENTIEICATION NUNIERE
£] oreRLY \ 0606550512253601
0 minivusa .

IATES o. DEVELOPMENT M!LESTONES fcontinucd) . b CATES
Complewe (Lirmit Titls of Milcitone to €D characters and spaces) il if e
Fr Ta - FY jou FY | a

Closed Cycle
75 1. Component Construction Carplete 75 77
2. Feasibility Experimsnt Complete 75 €9
76 3. Design of 50 M7 Plant Camplete 75 80
77 4. Proof of Concept . 75 g0
78 5. Design of Prototype Plant 75 g0
8
79 )
79 '
79
80
80
78
80
30
80
{Continue on scperste sheel) Pags of




ENERGY RESEARCH AND DEVELOPMENT FACT SHEEf {Continued) ..

9 SUMMARY OF FUNDING REQUIREMENTS=Fedcral Government Only fin millions of dollors)

[{]] @ o 12}
Rod-(o FY 1975 FY 1978 FY 197
Requirement Obls. |Outtays | Obls. |Outays | Obls, |Outleys | Obts. |ou
& OPERATING (Seep. Jordetell) 25.5 36.2 z
Totat Operating Requirements (from Detal Sheet) o :
b. CONSTRUCTION (Seep.  for detall) 7.6 28.6 4
Total Construction Requirements {from Detall Sheet) '
¢. EQUIPMENT (Seep. fordetoll) 1. 2.2
Total Equipment Requirements (from De2all Sheet)
&. GRAND TOTAL-OBLIGATIONS . !
& GRAND TOTAL=-OUTLAYS -
35.0 72.0

s e ecent Secandion A holaf



s £eemtina 8 beisf daerintion of the Cooperstive prograns; Snd the rationsie for the divislon of funding

Level of Effort:
g MAXIMUA IDENTIFICATION NUMSER
.0 ORDERLY _ ~ e
0 rnimmnd 0606550512855501
@ ) ) (6 %) ) W
' . ’ ’ Toz udn
w6 FYem. Y1978 FY 1979 oY 87878 Romoee leviersccaras
Qutiays | Ob%s. |Gutlavs Obls, |OQutlays § Obls, | Qutleys|f Obls. | Outiavs Qbls, Cutlays Oxls, 1 Outlays
o 36_.2 32,4 31,5 ' 32.2 157.8
28.6 40.0 40,4 6.3 152.9
7.2 9. n 10.1 9.1 37.0
72.0 82.0 2.0 - 77.6 348.6 )




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

3. DETAIL OF FUNDING REQUIREMENTS~Federal Coverament Only (in milllons of doliors)

2. OPERATING

1 2) (3)
FY 1974 -
(Nom-Ada) FY 1975 , FY 1976 R
ITEM Opts. | Outiays | Obis. | Owtteys | Obls. |Outteys { Obl
TOTAL (Carry forward :
to summary sheet) » ;
1
[+ } Nams cf Performing Organization:  Various
: MANPOVER 17.5 27.7 il
Cpen Cycle MATERIALS 0.3 0.5 1
' MAJOR PROCUREMENTS 1.2 1.0 :
. : ALL OTHER 19.0 29.2 K
TOTAL FOR TH!S PERFORMING ORGANIZATION )
{ ) %ame ¢t Performing Organization: Varidus 1
Liceid Meta . ’ .o
e MANPOWER 6.0 6.3 4
& Clesad Cycle _ MATERIALS 0.2 0.3
MAJOR PROCUREMENTS — —
ALL OTHER 0.3 0.4 .
TOTAL FOR THIS PERFORMING CRGANIZATION 6.5 7.0
[ ) Name of Performing Organizstion:
MANPOWER
MATERIALS
MAJOR PROCUREMENTS
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION
I ) Nams=of Pedcrm'.-t: Organization:
MANPOWER
MATERIALS
MAJIOR PROCUREMENTS
7 ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION
(Continue on .:




Level of E4ort:

IDENTIFICATION NUNZEE

1
T MAXIMUM : |
O omoerLy | 0606550512855601 :
O MM
[C)] (5} {6} 2] (8l 19}
¥Y 1977 FY 1978 FY 1079 Priopass | Sooupcere | vierienlsi
ays | Obls. | Outioys | Obls, | Qutlay=§ Cuis. | Outleysl] - Obis. Dutlays Cols. ¢ Quttays Quis. Qutlays
7 25.0 15.3 15.1 - 100.6
5 . 0.4 0.3 0.4 1.9
.0 1.1 0.9 0.7l 4.9
) 26.5 16.5 16.2 107.4 !
i
31 5.3 13.8 14.9 46.3
3 0.3 0.5 0.5 1.8
4 0.3 0.7 0.6 2.3
0 5.9 15.0 16.0 50.4

nue on Scparcle Shect)

|

Page of




ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continucd}
§. DETAIL OF FUNDING REQUIRENENTS—Federal Government Only (In mitions of doliars)
b. CONSTRUCTION

ITEM

1)

FY 1974
{Non-Add)

Obls.

Outlays

4]

EY 1975

‘
ts. |Outlavs

3
FY 1978 FY1

Ovls. | Outleys

i

TOTAL (Corry forward

10 summory shret)

>

Tle of proiect, Locaticn (State and County) and Total Estimated Cost
[TEC) (numbder each item conzecutively). Ever'y project costing one

rmithon dallzrs or more should be seperately identified with a brief
staterent of why it is required.

Item
Na.

r'rn-r LE OF PROJECT (Nof to excecd 30 charactcrs end spoces.)

Stale . Counly »TEC (in millions)

This Work will be performed under
contract or work statement authorized|
by the lead organization - open cycle

{

-Y

!

5.6

TITLE OF PROJECT (Not to excced 3. characlers and apoces.)

State County TEC (in rillions)
/

3i3%ement:

This work will be performed under
contract or work statement authorized
by the lead orgenization — Liquid
Metal & Closed Cycle

2.0

4.6

" TiTLE OF PROJECT (Not fo £xceed characters and sxaccs.)

Stsis Counxy: TEC (ln millions}

Statement:

(Continue uw._




tof Cifore: <7
Levlof ¥fore: IDENTIFICATION NUMSER
T MAMIMUM

wie SR

0 ORDERLY 06065505128555C01
. O sinimum
4) {5 & {n’ (8! e
SUBTOTAL BALANCETO j TOTAL EXCLUT:
FY 1977 ! FY 1378 FY 1979 FY 1975-78 COMPLETE || v 197¢ (Cors, 7 5.
laysi Obls, |Outleys | Obls, { Outlays| Obls. ! Qutiays Obls. Outlays Obls, | Qurlays Ohls. lO:.'.l.:n
|
' -
i
i ‘ { ’
ol - [33.0 22.0; 18.2 102.8| - i
i
F
i
1 f‘
3 7.0 8.4 18.1 50.1
| X
> b ' .
, )
ue an Scporote Shee?)

Page of




ENERGY RESEARTH & DEVELOPMENT FACT SHEET (Continued)
5. DETAIL DF FUNDING REQUIREMENTS~Feaderal Government Only (L: millions of doliars)

& EQU:PMENT

¥4]

) @ (@ :

EY 1924 g

. ITEM (Non-£.dd) FY 1975 FY 1976 FY 197’;

tZach tem not to exceed 60 characters ond spaces) Obls. | Outlavs] Obis. |Outleys | Obls | Outtays Obls. | Out

For exen mopor performing organization, TOTAL (Carry forword r . ‘

show 1oua!l stuipment funds, with 3 separste tosummary sheet) P 3

~2aanif.canon of each item of equipment ) == ‘——*—‘_—.T——‘

c2:0ng ore-hall miliion dollars or mare.
Varicus -~ Open Cycle 1.4 5._8
Various = Liquid Metal & Closed Cycle 0.5 1.4
(Continuc on Separole;

%




IDENTIFICATION NUMBER

Leve! of Effort:

B maxivum

[J ORDERLY 0606550512855601 |

O minmum

(4) {5} {5) i7) (8 9
1 SUBTOTAL BALANCE TO TOTAL EXCLUDIN
FY 977 FY 1978 Fris | B Soeas COMPLLTE FY 1974 (Cols, ? & @)
tlays § Obls. | Outlays | Obls, | Qurieys | Obls, Outlays|| Obts. Cutlays Otls, Outlays . Cbls. Outtays
e .. P —_————— ::___ e
3.8 7.5 5.5 4.0 24.8
el 2.1 4.6 4.5 13.1
’ fl
4 a -
l 1
Page of

ntlnus on Separcle Sheet?




i WLISY BLSLANCH & DCVLLOIMLNT Leseial Litase

. FACT SHCLT G MAxistum 3
I . : D oubchLy 1. IDENTIFICATION NLv
O airecus 06-07-55-05-11~78-1
7. 8. I'HOGRAM Conversion Techaiaues :
* h SUINTHOGRAM . Potassium Tonning Cvele .
7 . FHOONUNT ACENC) NASA, DOI-OCR, AEC ]
b SUBUNIT Varies
% CONTRACTOR AND SITE NAME OF CONTRACTOR: Caneral Llectric
(No marr than 42 charocters and '5,:::’12;': wors wiil b »| Swte: Ohio County: Cincinnaci -
apaces fur namce of cenfroctor. -
vee standarl ol ircviation for stefey NAME OF CONTRACTOR:
wp 10 J6 characicrs and spaces [or) Site where work woll bo >| State: County?
county. periormed
NAME OF CONTRACTOR:
Sito where work wiil be >j State: County: .
performed N
NAME OF CONTRACTOR:
Site'where work wiil be | S:ata: County: :
. ormed .
NAME OF CONTRACTOR: ..‘
] Site where work will bas > S:are: County: ¢
performed ;
5. BRIEF DESCRIPTION OF .
PROPOSAL A preliminary design and detailed economic assessment of a 100(
(No more thon 24 lines of text power plant will define the specifications for the program, B:
.and no more thar 70 characters on existing technology, a 300 W potassium-vapor plant will be
snd spaccs per ling)

Bricfl tline nature and scope deSigned e built’ and tested in 13978.
nefly outline ur .

of work to be underiaken, produce 90 MW,

Including any new facilities
which may have to be acquired
or consyructed, .

The potassium portion wik

€. JUSTIFICATION (Lse a seporate sheel(s). See Item 6. on Instruction Sheet.)

7. MAJOR RESOURCE RSQUIREMENTS
RESOURZE - L
. v FISCAL YEAR D 1975 1976 L ic2erd 1975 192
. MANPOWER (1) Scientific 18 18 1R 20 ¥
(in ma years) 12) Technical 25 65 L 65 32 .
- 13 Suppont .
{4) Other

b. RAWM TEXals

ciaf materials gnd units of
meosure below, such as “on; 5f
€ool, borrels of oil. Kilog.om . of
renlum, etc. Show amount of
coch In columns at rigial.)

€ LAND AREA 1} Govt-owned

REQUIRED "5 G0 viimarea |

(in ecres) (3) Privately-owned

{4) Other -

.29 OTHER RES| 3 DED . - I A SN




" & DCVELOPRCNT . T T Lewlaf Lot

SHLET - 63 MAXISMUM
) O onoraLy 1. IDENTIFICATION NUAIBER
O rueeesruns 06~07-55-05-11~78-03-01
Conversion Tochaigues '
- Potassium Topwing Cvele ——
"ENC * LNASA, DOI-OCR, AEC
Varies
ISITE NAME OF CONTRACTOR: General Tlectric
?::::::,.d | ﬁ:}:;r:crgwork will bo )l Stwate: Ohio Tounty: e sonarg
iian for aeted NAME OF CONTRACTOR:
nd apaces for i,.c(rn' ;::.:;do work will be *I State: County?
NAME OF CONTRACTOR:
Sito where work wall be >i State: County:
performen
NAME OF CONTRACTOR:
Site'where work wili be bl Szare: County: i
. Lperformed i
NAME OF CONTRACTOR: .
Site where work will be o | State: County: .
*{ performed et .
N OF
A preliminary design and detailed economic assessment of a 1000-MW
s of fext power plant will define the specifications for the program. Based
sheretters | on existing technology, a 300 MW potassium-vapor plant will be
designed, builz, and tested in 1978. The potassium portion will
and scope B L $
xen, produce 90 Mu.
ilities
acquired

< szparate sheel(s). See Item 6, on Instruction Sheet.)

7. MAJOR RESOURCE RZQUIREMENTS

LYEARD|

1975 1976 1977 EERT:Y " DR 1979

ntfie

18 18 18 20 26

niesl

25 65 . 65 .52 56

Jore

T

of
tons of
rems of
ountof

-owned

~jsased

‘ely<owned

r

'EEDED

4
uanisty

cadA

TR S TR J SV PRI




' BLANK PAGE




7‘1 ok ArAGeweP | ass Dui-oux ARC

gy emcle™ I on existing technology, a 300 if potassiua-vapor plamt will be
designed, built, and tested in 1978. The potassium portion will ,.

Baielry” outline nature and scope ods s .

of work ;0 be undertaken, preduce 90 Md.

Inctoding any new facilitics

which may have 10 be acouired

b. SUNUNT Varics
" CONTRACTOR ANDSITE NAME OF CONTHIACTOR: Canoral Slecpyie
: haree $419 whers work wall be . . e
(8 o e nteactors, - perlormed »fSeonio | €U Cincinnaci
ot tlanderd ot lvrmtinn for state) NAME OF CONTIIACTOR:
e 16 chavacices amd speces for] S:10 where work will bo tate: Covray?
::unlr. | petioemed ’l S <y
. NANE OF CONTRACTOMN:
Site whero work wall e >i State: COUGIY:
performect 1
NAME OF CONTRACTOR: ;
Sitewhercwork welibe o Seate: County: 4
pesiorned i .
NAME OF CONTRACTOR: - |
1 Site where work will be pf S County: . ;
perfoemed H
. BNEF DESCRIPTION OF ,'
PROPOSAL A prelinminaty desigsa and detailed economic assessment of 2 1000-M3 |
(No morc than 24 lincs of text power plant will define the specifications for the progran, Based |
{
i
1
i
i

» RISTIFICATION (Lior & srparnic shevlis). Sex f1c:s 6. on Iamtruction Shect.) .

7. MAOR RESQURALE REQUIRELIENTS

. Es'nuuee FISCAL YEARD| 1975 N 1976 17 37 3

» MANPOWVER (1) Sciennti= 1 18 IR 20 . g

e oo yoors) (2 Techeical 25 €S . ‘8BS 52 56

{€) Orher

RAW MATERIALS i

€Lkt mopicriols and wnits of -
Mresnre below, suck ax tons of . -
ook, Darrels of oll. Kiczrems of
Swgnluan, #lc. Show amiual of 3

onch In columng a8 right.} . .

~ LAND AREA (1] Goviowncd

REQUIRED 121 Govtdeaned

O ocves) (N Pivstely-ownad )

4 Other -

« OTHER RESOURCES KEEDED

$Specily licm: and unit ol
Ntasnre belew. Show quaniily
. Of veek In colamnas of nghi)
- in
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LY IlL!H:l\llCllANﬁ DLVELOPMINT FACT SHEET [Continucd] Lt of Effort

MAXIMUM IDENTIFICATION NUADER

oy |_06-07-55-05-11-78-03-0"

O sunniuae

RETINICATICN Ltate the surecifec rrregy prodslon oe oliective, s sy how the prapont will cuntubute 10 the 1olution of the problem
e ptadinarenl of e olarctoe, loacinie (022001 1ot ekl e 1 ACOMMemied SIMeOICH MY? PIRcr JCTRAtRTL. A0 include the Ml\dftl
repecing t = et rwrcs stam nvtum) U sdyectomy o0 My thwe e alienn Lo winch the twagec) 13 secpostl, Dutiue the sl siuncertyssesg
UYL}, plam 1o murmanse U, armd fuin Toe proccodng in (aee of TUU, Quantslated dotd shauld e wed 10 the lulleit extent,

e potassiuw topping plant can zonvert heat to clectricity with a plant overall efficiend
>{ 50 percent or morc. This represents an increase in efficioncy of about 40 percent ovel
the most modern {ossil-fueled conventional steanm power plant. The improved conversion ef.
:icncy will result in 2 sizilar perceacage reoduction in poliutant emissisns, a waste heat
rejection and, fucl consumption per kilswaecr aour of electricity generated. '

*or the future, the nation is expected to increasingly utilize its domestic supply of coa.
rither directly as mined or in the form of clean liguids or gases obtained by processing
roal. The potassium topping plant, because it is a closed system, can be developed to buf
iy form of this fuel. One of the objectives of the Joint OCR-NASA program i{s to test =w
Uffcrent potassiva furnaces: a pressurized furnace thar cosbusts a3 low-BIU gas derivead
‘rom coal and 3 fluidized bed ccmdustor of coal. Use of coal in 2 fluidized bed to genere
:lectricity is of special significance since energy lesses due to coal processiag are avo:
wnd sulfur iz removed by the addition of limestone to the ded.

o the rear 2000, the perassiua topping cycie could result in the following benefivs:

1) Produce 1/4 our electric power, havi‘.ng an econouic value exceeding 350 dilliza a yea

'2) Save 500 million tens of cocal each year.




\

-AND DEVELOPMENT FACT SHEET {Continued) Level of Ettorre
: . IDENTIFICATION JNUMBER
AAXIMUM '

8 gmg&f 06-07-55-05-11-78-03-01

ane :h;.uwcilic‘mgy peohlem or obiective, snd specily how the proposal witl contrihute 10 the solution ol the problem
wiective, Inchnie featnns for selccting shw secommended approsch ower other alternatives.  Also include tha bunefits

Iroims mmeeting the obzectives of sqalvany ctie prottens 1or wheoht the project s preposed, Duthine the sishs/uncertainties
rize VYU, and Lasis fox proceeding in face of R/U. Q IUVe datd should be wed 10 the fullest extent,

torping plant can convert heat to electricity with a plant overall efficiency
or morc. This represents an increase in efficiency of aboutr 40 percent over
m fossil-fueled cornventional steam power plant. The improved couversion effi-
esulr in a similar percentage reduction in pollutant emissions, a waste heat

s fuel consumpzion per kilowatt hour of electricity generated.

:, the nation is expected to increasingly utilize its domestic supply of coal,
ly as mined or in the form of clean liquids or gases obtained by processing of
:assivm topping plant, because it is z elosed system, can be developed to burn
is fuel. One of the objectives of the joint OCR-NASA program is to test two
assium furnaces: a pressurized furnace that cocbusts a low-BIU gas derived
2 fluidiced bed combustor of coal. Use of coal in a fluidized bed to generate
of special significance since energy losses due to coal processiag are avoided
Temoved by the addiiion of limestone to the bed.

00, the potassium topping cyecle could Tesult in the following benefits:

/4 our electric power, having an economic value exceeding $50 billion a year.

. million tons of coal each year.



ENERCY RESZARCH AND DEVELOPMENT FACT SHEET (Continued)

IZFEISCLE flrciude mejor fecis:tirs end mojor equipment. Indiccte dotes by Fiscal Yesr and Quarter).

3. DEVELOPLENT MILESTONES ¢ ber cach ively)

b. DATES

P AUV TSN

{Limit Title of Milcstone 20 60 charscters ond speces) ::"'";"
;) Preliminary design and economic assessment of commercisl plant 25 |2
',j-‘-) Conceptual design of pilot plant 75 |2
v:’") .'Scale-up tests 76
i-) 3uild dmns:rati:on plact 78
%5) Test demonstration plant 81

Irandinge ta wavl salumr)




Level of Effors:

B3 MAXIMUM

O oRDERLY

O mininiuns

2. DEVELOPMENT MILESTONES (cantinucd)

(Limit Tit:z of Milestone o €0 characters and spaces)

IDENTIFICATION NU

M2ER

=

06-07-55~05-11-75-03-02_

8]

{Continue cv: ssporote sheet)

. DATES
Start 5! Comminie
FY @i FY | ©
T
Y .
|
i
Page of



ENERGY RESEARCH AND DEVELOPMENI FACI SHEE! (Gont:

e - l;
. . . 3
Q SUMMARY OF F 'J{\IDI KRG REQUI REMENTS—Szderal Governmont Only (in millfons of dollars) 3
3
i
| i
{7) 2 (=] @) '.;
RARHA FY 1975 FY 1976 Fy1om? i
Requicement Oble. |Outiays | Obls. {Outisys | Obls, | Outleys | Obls. [Outlays | OMN
i
:
2. OPERATING (Seep. fordetall) 1.0 7.2 8.6 7.4 7.
Total Cperating Requirements (from Detall Sheet)
5
b. CONSTRUCTION (Seep. for detol) :
Total Construction Requirements (from Detall Sheet) .
. & EQUIPVENT (Seep. fordetalt) . 14.0 26.3 i
Totst Equipiment Requirements (from Detall Sheet)
. .0 7.2 22.6) . |33.7 17.
&. GRAND TOTAL=OBLIGATIONS 1.0 .
i
. GRAND TOTAL-OUTLAYS

T 0 Monensbe cemeratbus eas a8 W rrivate and Fedess! aovornment funding, A brief description of th




Leval of Effort:

i MARIYM IDENTIFICATION NUNEES s
O ORDERLY | - R E
0 miivom 06-07~55-05-11-78-03-01 * :

{9 ) . {e) m ) o
g ’ Subtotal Balance To Toni Exclydine
FY w977 Fras7e FY 1979 EY 1975-79 Comalete FY 1872 1(Cer.7 £ 1

Qbls. |Outtays | Obls, |Outlays | Obls. | Outlays Obis, Qustays Obls Qurlays Obis. IO-.:::e\.s

7.4 | 7.6 7.9 39.7

. 26.3 | 9.8 13.9]. | 64.0

33.7 17.4 21.8 103.7 17.0 120.0

. A brief dasceiption of the Cooperative programs and the rationafe for the ¢ivision of funding




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

9. DETAIL OF FUNDING REQUIREMENTS—~Federal Goverament Only (in millions of doliars)

8. OPERATING

ITEM

(i}

FY 1974
(Non-Add)

Obls. | Dutlays

2)
FY 1975

Outlays

FY 1978

Obls.

TOTAL (Carry forward
Lo aummary sheet)

{ ) Name of Performing Organization:

General Electrie MANPOWER
MATERIALS

MAJOR PROCUREMENTS

ALLOTHER

TOTAL FOR THIS PERFORMING ORSANIZATION

>

1.0

7.2

8.6

{ i Name of Performing Organization:

MANPOWER

MATERIALS

MAZOFR PRCCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{ ) Name of Performing Organization:

MAMNPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{ ) Name of Perfarming Organization:

MANPOWER

MATZRIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{Continue on Se’




Page of

Level of Etfor: | IDENTIFICATION NunEEa-
@ MAXIAUM .
O oroerty | 06-07-55-05-11~78-03-01
0 MINgauM
{3) (4} s) e (7 &) &3]
SUBTOTAL BALANCE TO 1, TOTAL EXCLUDI
# FY1976 FY 1377 Fy 1978 Frisre N Eyigmsg COMPLETE || FY 1974 (Corm 3 &
[ 1
bls. §1Outiays | Oblk, | Outlays | Obls, | Outleys § Obls, Outlays‘ Obis. QOutlays Cbls. | Outlays Obts. | Qurane
46 7.4 7.6 7.9 " 39.7
T
|
li ' » !
(Ceonilnue on Separalc Shect)




T ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
2. CETAIL CF FUNDING REQUIREMENTS~Federal Government Only (in miilions of dollars}

b. CCASTRUCTION

(1 1#4] &)
(Nom g FY 1975 FY 1978
ITEM . Obis. | Qutiayz | Obls. (Outlevs | Obls. | Outlsyz] Obls
i TOTAL (Carry forward ’ ’
to summery sheet) »
Title of projece, Locetion (State and County) and Toral Estimated Cost
ITEC) (mumbde= each item conseeutively). Every project costing one
mdlion do!'aTs or more should be separately identified with s brief  |1qm
st2iemeat of why it is required. No.
TITLE OF PROJECT (Nor 1o excred J0 characters and spaces )| { )
State T . County TEC {in millions)
!
Statement:
FIITLE OF PACJECT (Mot f0 exceed 30 zharacters and apaces.) { i -
Sizte | Caunty TEC (in millions)
' p
Statement:
TITLE QF PROJECT (Not to A ters and ap ¥ ()
S:ate County TEC (in millions)
Statement:

¢{Conzinuc on Scpu!-




Lewslof Litort: IDENTIFICATION NUVEER
MAXINUM L
0

[0 ORDERLY §=-07-55-05-11-78-03~C2
. 0 miuvumM "
3 @ (5 () "o 8 2
: SUBTOTAL BALANCETO 1 TOTAL EXSLUZ!NT
¥ 1978 FYi9m Friem FY 1979 FY 197579 COMPLETE || FY 1972 e, 7 £ 5.
% | Ouilsysl Obls, |OQutlays | Obls. ! Outlays| Obls, | Owtlay: Obts, l Outlays Obls. | Quilays Obts, E Dt v,

P e e et e e e
]
.
RN R R,
——

{Continue on Separate Sheet) . Page of




ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
3. DETA'L OF FUNDING REQUIREMENTS—Federal Government Only (is millions of dollers)
£ EQUIFVENT

ITEM
{Each ftem rot 10 exceed 60 chargcters and spoces)

1)
FY i

{Non-Add)
Obls. | Outisys] Obls. |Outisys | Obis. [Ouwdeys ] Cole

LR

o 23l equspint tunds, with 3 32331818 Lo summery sheel)
Zrmaficavion of exch item of equipment
cazung one-half million collars 07 mors.

* v2zh rmu;or performing organization, TOTAL (Carry forwerd

-

cid

' 14.0 26.3 | .

(Contrs on 2t




Lowel of Etforr: IDESTIFICATION falseash s
£ M i
3 ORDERLY 06-07-55~05-11~78-023-92 3
O anesa !
n 2] 5 (o] 4] ) 151
we | e §oeesm | oeom | ORTIN | OWSTE | FRSRAT
Ouwtloys [ Oble. | Comeyc}i O2ix JOurdays § Obla. § Outesl Oots.  [Ourtayn Otz § Cuthynr Cxig, Oyt

£

'26.3 3.8 13.9

*

MY

L]
e L L A Ty A Ry R e o e S el A L B S ATV
[
,
B e e TS o B L L 2 B R B T D S T o o ot S e e IS S o

(Continwe on Scysruts Sheet)

3




NEHGY RCSCANCH & DEVLLOMMENT Level of Cifon:
) FACT SHELT O saxiust
’ O onocaLy 1. IDENTIFICATION NUMDER
O runtsuns [06-07-55-05-1 1-83-03-0
). 8. THORITIAL Cmversion Technigues ~
b SLMCIOGRARL Poraesiu= Tornine Cyelo -
Ta. FUOCONTRY AGINCY #asi, DOI-0CHE, AZC
B, SUOUNIT Yarics
L CONTRACTON ANDSITL . °| WALIE OF CONTRACTOR:  Geaeral Elcctric A
— ”";'L‘;‘f,'?:.::.'f iy T S g, | Coveve g cinnats »
z‘:—m obbrermaiomn for siote] NAMT OF CONTHACTOR:
Bt & ne
x;‘ Characicrs gnad rpppre o .;;.“::::;w-n-nb. "I Sesto: County:
NLAIE OF CONTRACTON:
Sets alvcTe work vl Do ’! Swute: County:
perforowd .
HAVE OF CONTRACTOR:
Shewhcicwork wlIDe i State: County:
perforned
NAME OF CONTRACTOR:
] Site whive wotk vell s > Sute: Couniy:
- J 4
) :m RurToN oF A preliminary design and detailed econozic assessment of a 1000-MW

IKD smere thon 24 bines of fesl
onl a0 MOrY Japm 33 TASSToiKY
ond 2patCh pev lonc]

Beielty outhar Aot B 5nd scoise
of moek 10 b voertaxen,
inthying doy newe L3002
which oy have o Be soQueredt
"o¢ comttucied.

Wans hesee

90 .

power plant will define the specifications for the progranm. Based
en existing technology, a 30-MW potassiun-vapor pilot plaat will v
designed, built, and tested in 1979.
Plant, a complece 300-MW desonstration plant will be built and
operation will begin in 1283; the potassium portion will produce

By expansion of this pilox

« JUSTIFICATION [Uar & scporate shicia). Soe ftem 6. on Instrucsion Sheet)

7. MAJOR PESOURCE REQUIRELIENTS

v FISCAL YEAR D

85

MANPOCZER (1) Scaontdic

18 18

20 26

A% man yewrsy 12} Tecroal

25 _65

83 Sepcon

52 26

{4} Onrer

- RAYWMATERIALS

(Ll? malerial: and units of
Be3nune delow, such ar 10as of
€08, derrrly of 0il. Kuio¢rems of
enlym, ric. Show emouni of
09ch iy colamens o8 right.s

3 billion
cubfc £--
of gas

LAND AREA (1} Gavt owrned

REQUIRCD 12 Covtieawd |

fia screv) £33 Prwvatciy-omnag |




JICH & DEVELOPMENT

Lewel ot EIFt:

T SHEET 0O saxistum
£ oronLy 1. IDENTIFICATION NUMBER
) 0 aunsoun 06~-07-55-05-11-33-03-01
Conversion Technigucs
A Potassium Tonpine Ovele —
AGENCY NASA, DOI-OCR, AFC
Varies
WO SITE “{ NAKE OF CONTRRCYCH: Goneral Elcctric
t:::,::“‘ .S.L‘.‘i;m T wilBe gl St ouso | oM ospcinnari
“reation for siatc] NAMIE OF CONTRACTOR:
rs cnd epaccea Jor, g::.e‘ m worK will be )| State: Coutity:
NAME OF CONTRACTOR:
Sile whore vork win e >! Siate: Counmty:
performed a
NAME OF CONTSACTOR:
smnm wock will ¢ | State: County:
NAME OF CONTRACTOR:
JSuewherroon witbe  _{ Sisce: | County:
performe -~ 1 . -
noN oF . . . . .
A preliminary design and detailed economic assessment of a 100G-MW
Meee of text pover plant will defire the spzoifications for the program. Based
10 chamcters | OR existing technology, a 30-M potassium-vapor pilot plant will he
e} designed, beilt, and teszed im 1679. By expansion of this pilot
weandzcope | plant, a complete 300~MV demonszration plant will be built and
Z:ZEZ operation will bagin in 1283; the potassium portion will produce

.RM

90 MW.

Use @ seperate sheet(s). See liers 6. on Instruction Sheet.)

4. MAJOR RESOURCE REQUIAEMENTS

CAL YEARD

197% 1876 1927 1978 1973

ciennfic

is 18 18 20 25

Technical

25 65 65 52 56

Support

Jther

mnils of
oz lors of
ilograms of
amount of
cht.)

3 billion
cubic feet
ef gas

jovi-owned

Jovtieaserd

‘wately-ownod

T .-



BLANK PAGE




e i o L 0 S S I s O it i et
t. SUBUNIT Varies

L i) S 0. LE . I — E————— e

4. CONTRACTOR ANDSITE | | NAME OF CONTRACTYOR: General Electric - e

Stz whese wek witl bo - . . . T
*7%2 moere (han 42 characier and ; n::i.::me;“ o »| State: Chio County: Cigcinna:i

-, for mame of tor; e e et e T S ——

wee slendard abbrerwnion for sisecy NARE OF CONTRACTOSR:

up (0 16 characicrs end apaces fory Saowberoworcwilbe ol Scates  f Cowntyz
counly. eriarmed fepns
NAME OF CONTRACTOR:
fg;:fiﬁ"“" well be bls—"”" ‘ Covtty:
NAME OF COTTSACTOR:

'Site wnere viork war be ,.ls-.::é:’ T Yesemy: T T
| aplornned i '

| NAME OF CONTRACTOR:  —  — — ~ —
Site whore work vk be * .S:;('.:V o nng_ T T o ’
pesiocmed —
PROPOSAL A preliminary design and detailed economic assessment of 2 1000=MW
(Ne move than 24 Tines of fext power plant will dafine the specifications for the program, Based
ond no move then 10 chamcicrs | ON existing technology, 2 30-MW potassivm=vapor pilor plant will he

. BRIEF DESCRIPTIGN QF

and spaces per binch designed, built, and tested in 1879, By expansicn of this pilot

Sriclly outline natre 3ndscope | plant, a cooplere 300-M demonstration plant will de builr and

of work 10 be undertaken, 3 opd Sev - - < . P
mmanv:ew Toniires operation will begin in 1983; the potassium portion will produce

.MMM!OI#M 90 MW.

or constructed.

6. JUSTIFICATION (Lsz & separate sheet(s). Szs ltem 6. on Inatruction Sheet.)

7. MAJOR RESCURCE REQUIREMENTS - .
RESOURCE
v FISCAL YEARD 1975 1976 1927 1978 1979

8. MANPOWER (1] Scientific 18 18 ] 18 20 26

{in men yeers) 2] Technical 25 65 L_ 65 52 56
. {31 Support .
{4) Other
» RAWMATERIALS

(List mulerioly and units of - 3 billion
Measure delow, such as tons of .
®ool. borrels of oil, Kilograms of cubic feet
sranlum, etc. Show amount of of gas

" ¢ach in columna ot right.} .

L LAND AREA (1} Govi-owned
REQUIRED {2) Govt.leased

fin acres) {3) Prvately-owned
{4) Other
§. OTHER RESOURCES NEEDED

(Specify ltem and usit af
" L3 [ { Sh‘,w 9 ‘l’
®feach in columnns el right.)

i 1}




g N 'St VELOPRIENT FACT SHEET (Continued] Levet of Ettost: .
CNERGY HESEARCH AND DEVELO o e IDENTIFICATION NUN;

O wmaxnws

& onpeRLY AT CC G316

D oot | 06-97-55-y5-11-83
G RIETIFICATION- -Statc the 15:6¢4iC #ncsqy probicrm or ohicciaer, and spealy harw the oroncal snit contribute 1G the solution of the probl

% atsdievment of 1he plycctive. Incfude reaians for 1eicTng T 16ConFTecG Ear03sh over ather ternatnes. Also inctude the lnntl,u
eapeciad 12 be ditacd Irom merting the slrcctaes oc sofving the protlemy 10 whish INE Dro:2Cl 18 SWOPOses. Outhing The raxs/uncerta. nues
UL, plan 10 munnuie BJU, and s for procedmg in 1ace of R/U. Qusat-tatng dill showid de usct 10 the fulies: axtent,

The potassium topping plaant can convert heat to electricity with a plant overall eff:
of 50 percent or more. This represents an increase in efficiency of about 40 percent
the most codern fossil-fueled conventional stea2:a pover plant. The ioproved ccnversis
efficieney will result in a siailar percentage reduction in pollutant exissions, a wa
heat rejection and, fuel consuoption per kilowatt hour of electricity generated.

For the future, the naticn is expected o increasingly utilize its docestic supply .
efther directly as mined or in the form of elean liquids or gases obtained by process
the coal. The potassium topping plant, because it is a closed systea, caa be develo
burn any form of this fuel. One of the objectives of the joint OCR-NASA prograa is te
two different potassiua furnaces: a pressurized furnace that cozbusts a low-BIU gas -
from oal and a fluidized bed combustor of coal. Use of coal in a Ziuidized bed to
electricity is of special significance sicce energy losses due to coal processing ar
avoided and sulfur is removed by the additicn of 1liazstone to zhe bed.

In the year 20C0, the potassiun topping cycle could result in the following benef:lts::

(1) 2roduce II!{ our electric power, having 2n economic value exceeding $50 billion .

(2) Save =00 million tons of coal each year.




.Mlcu AND DEVELOPMENT FACT SHEET (Continued) Level of Eflort:
. IDENTIFICATION NUMBER

0 maxivom

g"‘hﬁifg 06-07-55-05-11-53-03-01

N~State the speaific enctay problem or ehicctive, 3nd speaty haw th: Sronosal will contribute to the colytion of the peoblem

the pbyectwve. include reasons for selccimg the ceCOMMIANACS ARDrIACH OVer Other 2litermatives. Alsa wnclude the bencfits
sorwed from menting the objectives Or 30lving the probienys for which the prorect 1S fvoposed. Outine the isks/uncertainnes
minimize R/U, and basss lor proceeding in face ot R/U. Quantitatwve datd should be wed 10 the fullest extent.

ium topping plant can convert heat to electricity with a plant overall efficiency
ent or more. This represents an increase in efficiency of about 40 percent over
iodern fossil-fueled conventional steaa power plant. The improved conversion

* will result in a similar percentage reduction in pollutant emissions, a waste
stion anéd, fuel consumprion per kilowatt hour of electricity generated.

ture, the nation is expected to increasingly utilize its domestic supply of coal,
~ectly as mined or in the form of clean liquids or gases obtained by processing

The potassium topping plant, because it is a closed systea, can be developed to
.orm of this fuel. One of the objectives of the joint OCR-NASA program is to test
~ent potassium furnaces: a pressurized furnace that cozbusts a low-BTU gas derived
and a fluidized bed combustor of coal. Use of coal in 2 fluidized bed to generate
:y 1s of special significance since energy losses due to cozl processing are
\d sulfur is removed by the additien of limestone to the bed.

r 2000, the potassium topping cycle could result in the following benefits:
.u:e 1/4 our electric power, having en economic value exceeding $50 billion a year.

500 million toms of coal each year.
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

7. SCHEDULE /Incluce major focllities and mafor eculpment. Indicote dates by Fiseal Year and Qucrter).
a. DEVELOPMENT MILESTONES (number cach consccutively) b. DATES

Start Complete
tLimit Title of Alilestone 1o 60 eharacters and spoces)

.
-

]
1
i
i
H
g
3

(1) Preliminary design and economic assessment of comme=zcial plant |74 !3 [ 75| 2
{2) Conceptual design of pilot plant 74 {3 £ 7512
)] Scalgfup_tests 75 77
{3} Build pilet plant 76 78
{3} Test pilot plant ‘ 78 81
;(5) 3uild demonstration plant : 81 83
{7) Test demonstration plant | 83 85

{Continue 1o next ecolumn)




Level of Etfort:

O MAXIVUM IDENTIFICATION NUN2E i
-~y P - i
%k ORDESLY | 06-07-55-05-11-83-03-01 i
O minium ]
8. DEVELOPMENT MILESTOMES feontinued) o, DATES
St ! Comoress

(Limit Title of Milestone to &0 charsctcrs and spaces; — '(
FYy oy Fy |

{Continue on separate sheet) Page of




NEHGY KESEAHUH ANU UEVELUPFNENT FRAUL SNEL) \LoRLIORT

9 SUMMARY OF FUNDING REQUIREMENTS~Federal Government Only (In milllons of dolicrs)

(§)) v/ 9 Y
FY 1974
(Non-Aad) FY 1975 F? 1976 - FY 1977
Requirement Oble. |Outtays | Obls. |Cutleys | Obis. | Oudsya] Obls, | Outleys
s. OPERATING fSees. for detam) 1.0 7.2 8.6 7.4
Toial Operating Requirements (from Detafl Shee?) i *
b. CCASTRUCTION (See ».  for detall)
Total Construction Requirements (from Detoll Sheel)
¢, EQUIPMENT (Seep. fordetoll) 10.& 22.3
Total Equipment Requir«ments (from DetoSl Sheet)
A . - 18. 6 - 29 . 7
¢. GRAND TOTAL-OBLIGAT:ONS 1.0 | 2.2 |
& GRAND TOTAL-OUTLAYS r———
. m—— am e e aemcensanl Tadianen sha =ransent tws Lsar af hath nrivate and Feders! novernmont funding, A brisf doscrlp




Level of Effort:

3 maxiaua
{3 ORDERLY _

IDENTIFICATION NUMZER .

l 06-07-55-—03-11—89—0.1-01

i
1

i

senment funding. A brief deseription of the Cooperative programs and the ratlonale Jor the diviston of funding

0O MInNBaUM
o W ) ) b ) @
: ‘ . . biotal Balance T L
FY 1276 FYiem FY 1978 FY 1979 Y rorane oo Fy 1972 (’.'-of’ 5y
is. |Ouvtays | Outs. |Outieys | Obts. |Outtays | Obts | Outtaysf| Oms. § Outtays | oot | Outtays | ovs | ouraes ;
.6 7.4 7.6 7.9 39.7
b 4
| _ ]
.0 22-3 5‘8 9.9 &800
61 - |28.7 13.4 17.8 87.7 | 32,3 | 120.0
. - -




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

9. CETAIL OF FUNDING RE QUIREMENTS—Federal Government Only (in mElions of dollers)

. OPERATIN
3. OPERATING 1) - -
FY 1974
(NomAGD) FY 1975 FY 1978
ITEM Obts, | Outmys | Obis. |Ovtieys | Obis. |Owenn.
TQTAL (Carry forsserd B
10 summary sheet) >t 1.0 7.2 8.6
{7} Name of Performing Orgsnization: -
General Electris MANPONER
MATERIALS
MAJOR PROCUREMENTS
ALL OTHER

" TOTAL FOR THIS PERFORMING ORGANIZATION

1} Name= ¢! Periorming Qrganization:

MANPOWER
MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{1 Nama of Performing Organization:

MANPOWER

MATERIALS
MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THES PERFORMING ORGANIZATION

{ 1 %=meo Ferforming Organization:

MANPOWER

MATESIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{Cond




Lovel of Effort: iDENTIFICATION NUMES !
0O maxmum i
® oroerty {06-07-55-05-11-83-03-01 |
G muniaum
: (4} 5) (5] n 6) [L}}
SUBTOTAL BALANCE ' 9  TOTAL EXCLUDING
17 FY 1977 FY 1978 . FY1973 FY 1975-29 COMPLETE || Py 1972 1Co. 7 2
Outleys ¢+ Obls, | Outisys ] Obls. | Outlays]! Obts. | Qutle, Obls, Outlays Obis. | Outlays Onls. Cu’lsve
7.4 7.6 7.9 35.7 i
i
F' "
(Coninue c:t Separata Shect) Page of



ENERGY RESEARCH & DEVELOPMENT FACT SHEET {(Continued)

9. DETAIL OF FUNDING REQUIREMENTS~Feders! Covernment Only (in milions of doliers)

b. CONSTRUCTION

{1
FY 1974
INon-Add)

Obis. | Outlays

Fa

TOTAL (Carry forwerd
to summary aheet) »

Tiz’e of praject, Location (Stale and County) 3nd Total Estimated Cost
[TEC] tnumder ecch tem comecutively). Every project costing one

- 22 CSMars Or more should Yo separately identified with a brief  geem
statzmet 0f why it 13 reguired. Na.
TITLE OF PROJECT (Nof to exoced 10 eharcices and spoces J|{ )

Tate County TEC (in mllions)

Statemens:

Stete Coumy TEC {in na)

tatement:

TITLE OF PROJELT (Not to exceed 20 characters and spaces.) B

[ TITLE GF PROJECT (Kot to sxceed chometers and spoces] | (

State = County "TEC (in milllons)

Statement:

(Gonﬂmnonﬁaa




Level of Etfort:
0 maxisum

IDENTIFICATION NUMEER

& ORDERLY 06-07-55~05-11-83-03-C2
0O minivum .
1 {4 5) 5] (8 {9
SUBTOTAL BALANCETO  TOTAL EXCLUS!
Fy 1976 FYis77 FY 1978 FY 1973 FY 1475-79 COMPLETE || FY 1872 (Cove 7 &
Obls. | Outlays] Obils. [Qutlsys | Obils. | Outlays| Obls. | Outlays|| o©uvis. Outlays Obis. | Outlays Obls, |  Ou'sy

i

|

{Continue on Seporute Sheet)

Page of



EhEERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

*. DETAIL OF FUNDING REQU!REMENTS=Federal Government Oniy (in m@lons of doliars)
a. OPERATING

{n 2 {3
FY 1974
(Nor-Add) FY 1975 FY 1976
ITEM Obls. | Outisys | Obls. |Outteys | Obls. jOuttays

TOTAL (Carry forwand :

10 summoery sheet) > 10.0 H‘

- e -
{ I Nameof ?edon-nino Qrpanization: -
MANPOWER
MATERIALS
MAJOR PROCUREMENTS
. ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

[ ) Name of Performing Organization:

MANPOWER
MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{ 1 Name of Performing Organizstion:

MANPOWER

MATERIALS

MA JOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{ )} Name of Pertorming Organization:

MANPOWER ‘

MATESIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION




Levol of Effort: IDENTIFICATION NUMaZR 2
0 maximum H
9 ompeALy | 06-07-55-035~11-§3-G3-01L" |
0 MiNnsuM
& ] T ) 5] ) @ (9
SUBTOTAL BALANCE TO TOTAL EXCLUDING
197¢ Y 1977 FY 1978 FY 1979 £Y 1075.75 cOMPLETE || FY 1932 1Com. 7 5 2)

Qutlsys | Obls. } Outlays| Obls, | Quilsys| Obls, | Owtleys|l Obis. | Outlayx Obls. | Outlays Obs. ' Curavs

1 . 22.3 5.8 9.9 " 48.0

T

T A R T e e T e rmreeeess.

||

) (Continue on Seporate Sheet) Pags of
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LB HCY RESCARCH & DEVELOMENT
FACT SHILT

Levul ol Eftort:
- O3 MAXIMUM

1 onoerLy
Bl asinvreeuse

1. IDENTIFICATION NUMBE
26-07-55-05-11-86-03="

2. o, TROGHAM
b, SUGIHNGHAR

Conversion Techniaues

Potassium Tonping Cvele

3. ». PROONLNT AGENCY
b, SURUNIT

NASA, DOI-OCR, AFC

Varices

4. CONTHACTOH AND SITE

{No more (han 42 charclcre and
apacet for name cf contractor;

NAME OF CONTRACTOR: Goneral Electric

{ ocrtorawd

Site whree work wili ba | 51310 . c ty:
B8 Jhio ounty: ¢ ; i

Lati

use slondand oborarualior far statcd NANTE OF CONTAALTCR:

up ko 16 charecters and spaces fo-

counly.

Sita where work will ba

Hormed | State:

l County:

NAME OF CONTRACTOR:

Site where work will be

-
| S:ate:
performed > }

1 County:

NAME OF CONTRACTOR:

Site where work wili be »| State: Lcoun“,:
erfome.t .

NAME OF CONTRACTCR:

Site where work wiill be > State: Courty:

performed

6. ERIEF DESCRIPTION OF
PROPOSAL

{No more than 24 lines of text
and no more than 70 charocters
and spaccs per line)

Brictly outline nature and scope
of work to be undertaken,
Including any new facilities
which may have to be acquired
or comstructed.

A preliminary design and detailed econdmic assessment of a 1000-MW
pover plant will define the specifications for the program. Based
on existing technology, a 30-MW potassium-vapor pilot plant will b
designed, built, and tested in 1981. By expansion of this pilot *
plant, a complete 300-MW demonstration plant will be built and

ggeration will begin in 1986, the potassiuz portion will produce
HW- : )

6. JUSTIFICATION (Use o separate sheetls). See Item §. on Instruction Sheet.)

7. MAJOR RESOURCZ PEQUIREMENTS

RESQURCE

. v FISCAL YEAR D 1879 1976 1977 1978 1973
5. MANPOWER (1) Scientutic 18 18 18 20 25
{in man years) (2) Technical 25 65 L &5 52 SR
{3) Supsort .
{4) Other

» RAWMATERIALS

{List motcrinis and units of
messure below. suchas tons of
coul. berrels of oil, Kilograms of
Uraniumn, ete. Showcmount of
€och In columns at right.)

LAND AREA {1} Govr-owned

REQUIRED

{2) Govideased

e euresy ™

« B M - - Js - .



. ESE/’\"C" & DEVELOPMENT Level of Cttost:

FACT,Slii-.E—F - 0 mMaxiium .
e O oroerLy 1. IDENTIFICATION NUMBER
Bl atineresuns 06-07-55-05-11=-85-03-0N}

‘A Conversion Techmiguos
AGHAM Potassium Tonping Crcle -
VENT AGENCY NASA, DOI-OCR, AEC
T Varies
"OR ANDSITE NAME OF CUNTRACTOR: Goneral .Electric
:a'::":';:::::::;nd L il}.‘t;::": work witbe "! S92t ghio | Y™ cincinpati
fabbreviotion for stated NAME GF CONTRACTOR: ;
lergctcrs and spaccs for| Sute where work will be *l State: County:

petformed

NAME OF CONTRACTOR:

Site where work vail be P Siate: County:

pesformed

NAME OF CONTRACTOR:

Site where work will be | Stete: . County:

erformed -
NAME OF CONTRACTCR:
JSite where work wiil be > State: County:
performed

CRIPTION OF ‘ . =
A preliminary design and detailed econdmic assessment of a 1000-MY
power plant will define the specifications for the program. Based
- than 70 chorccrers istine tect 1 - 30-37 e _ ca jant will be -
cr Tine) on existing technology, a 30-HW potassium vapor pilot plant will b
‘ne nature and scone designed, tuilt, and tested in 1981l. By expansion of this pilot

wWan 23 lines of text

. undestaken, plant, a2 complete 300-MW demonstration plant will be built and
¥ new facilities operation will begin in 1986, the potassium portior will produce
. yave 10 be acquired 90 MW. - - i

ed,

TION {Use a seporate sheet(s). Sec Item 6. on Irstruetion Sheet.)

7. MAJOR RESOURCE REQUIREMENTS

FISCAL YEARD 1975 1976 1977 1978 1978
" {1) Scientifie 13 18 18 20 26
» {2} Technical 25 65 65 52 56
{3} Supaort -
{4) Other .
AALS

" endunitsof ' : .
v, zuch as tons of ' )

1 oil. Kilograms of
-Show amount of
W af right.) R

" {1} Govt-owned

. 12] Govideased ]

© {3]Prwvately-owned |
T




BLANK PAGE  °




JETPRUUREG ALK PRIy DI IULIV T AT e
f. SUBUNIT Varies
-~ CONTHACTCOR AND SITE ‘| NAME OF CONTRACTOR: Goneral Electric
Site whete work will be vat0: [ ty:
{Na more than 47 chuructcrs and ! ‘ » S:ate: . ounty: . . .
apaces for name of contractor; petforned Chio Cincinnati
wee standasd addryviolion {oruatd NANE OF CONTRACZTOR: :
wp do 16 characters and spocea forg Saite where work will be | State: County:
county. peclormed
NAME OF CONTRACTOR:
Sitewhere work will bs o | State: County:
perfacmad
NAME OF CONTRACTOR:
Site where work will be » State: County:
performed .
NAME OF CONTRACTCR:
1 Site wheee work will be n| State: County:
perfarmed il

:'5. BRIEF DESCRIPTION OF

i

PROPOSAL
{Nomore than 24 linzs of lext

end no more than 70 characizrs

ond speccs per line)

Brictly outline nature and scope

of work to be undertaken,
Including any new faz:lilies
which may have 20 be acquired
OF CONSIruCtec.

A preliminary design and detailed econdmic assessment of a 1000-}i

power plant will define the specifications for the program.

Base:

on existing techmology, a 30-MW potassium~-vapor pilot plant will ¢
designed, builct, and tested im 158i.
plant, 2 complete 300-MW demonstration plant will be built and

cperation will be-gin in 1986, the potassium portionm will produce

30 Muw.

By expansion of this pilot

5. JUSTIFICATICH 1Use o seporate sheet(s). Sec Item 6. on Irnatruction Sheet.)

2. MAJOR RESCURCE REQUIRENENTS

. “Es?“CE FISCAL YEARD 1975 1976 1877 1978 1979
| % MANPOWER (1) Scienutic 18 18 18 20 26
E {in man yeors} (2) Technical 25 65 65 52 36
I 13; Supoort
{4) Onner .
7 b, RAWMATERIALS
{Lis? motcrials and units of

mcascre below, such as tens of

coal, tarrels of oil, Nilorrams o7
ureplum, elc. Show crmount of

vach in columas at right.)

! & LANDAREA (1) Govtowned

i

RLQUIRED () Gaviitessed
{in ecres) (3) Prwvarely owvxt
{4) Other

~ @, OTHER RESOURCES NEEDZD

{Spec.'y itcm and unit of

measure boelow. Show auantity

of each in columng at nzht)

-
-d
=<1




TNEIGY HESEARCH AND DEVELOPMENT FACT SHEET (Continucd) Level of Effore:
’ . O aaxivmum

O oORDERLY 06-07-55-05-11-56-03=C

IDENTIFICATION NUAMBEN

B MINIMUM

JUSTIFICATION ~Stare the specilic eneray probiem or objective, ond speofy how the praposy! will contridbute 1o the solution of the problem
or stizinment of the objetive. Include reasons 10/ seiecting (he recomemended IPProdch over other alternatives. Also mnchude the benefits
expeciod 1o be derived from mueteng the obyect ves or solving the problems for whieh the peoject is proposed. Qutline the risks/uncertamies
{RJU}, plans to minimize RiU, and basis for zroceeding in {ace of R/U. Quantitative data should be wsed 10 the tutlest extent.

The potassium topping plant can convert heat to electricity with a plant overall effici:
of 50 percent or ~:xre. This represents an increase in efficiency of about 40 percent o
the most modern fossil-fueled conventional steam power plant. The improved conversion
efficiency wiil result in a similar percentage reduction in pollutant enissions, a wast:
heat rejection and, fuel consumption per kilowat: hour of electricity generated.

For the future, the nation is expected to increasingly utilize its damestic supply of o
either directly as mined or i1 the form of clean liquids or gases obtained by processin
the coal. The potassium topping plant, because it is a closed systen, can be developed
burn any form of this fuel. One of the objectives of the joint OCR-NASA program is to

two different potassium furnaces: a pressurized furnace that cozbusts a low-BTU gas de
from coal and a fluidized bed combustor of coal. Use of coal in a fluidized bded to ger
electricity is of special significance since energy losses due to coal processing are a
and sulfur is removed by the addition of limestome to the bed.

In the year 2000, the potassium topping cycle could result in the following benefits:
(1) Produce 1/4 our electric power, having an economic vaiue exceeding $50 billdon a _

(2) Save 500 million tons of coal each year.




]
=
]
(]

I H AND DEVELOPMENT FACT SHEET {Continucd) Level of Effors:
0O maximum

0 ORDERLY 7 S C 1€ m1 ] R -7
B MINIMUM 06-07-55-05-11~86~03-01

IDENTIFICATION NUMBER

State the specilic enerqy problem or objective, end specify how the praposal will contributé to the salution of the problem
»olycchive. Include reasons for sclecting the recommended anpeoach over other atternatives. Also includa the benefits

ved from meeting the objeznives or solving the problems for winch the project is proposed. Quiline the risks/uncertainties
imize R/U, and basis for procceding in face o R/U. Quantitative data should be used 10 the fullest extent.

-
-
-

m topping. plant can convert heat to electricity with a plant overall efficiency
it or =cre. This represents an increase in efficiency of about 40 perceat over
ern fossil-fueled conventional steam power plant. The improved conversion

1111 result in a similar percentage reduction in pollutant emissions, a waste
.on and, fuel consumption per kilowatt hcur of electricity generated.

ire, the nation is expected to increasingly utilize its domestic supply of coal,
:tly as mined or in the form of clean liquids or gases obtained by processing

‘he potassium topping plant, because it is a closed system, can be developed to

m of this fuel. One of the objectives of the joint OCR-NASA progran is to test
t potassium furnaces: a pressurized furnace that combusts a low-BTU gas derived
d a fluidized bed combustor of ceal. Use of coal in a fiuidized bed to generate
is of special significanca since energy losses due to coal process:.ng are avoided
. removed by the addition of limestone to the bed. -

2000, the potassium topping cycle could result in the following benefits:
. 1/4 our electric power, having an econowmic vaiue exceeding $50 billion a year,

" million tons of coal each year.



ENERGY RESEARCH AND DEVELOPMENT FACZT SHEET (Continued)

: Z. SCHEDULE fInclude major factlities and major »quipment. Indicate dafa. by Fiacal Yeor end Quarter).

3. DEVELOPMENT MILESTONES ¢ der each

fively) b. DATES
(Limit Title of Blilcstone to 60 characters ard spaces) Start Complete
Frrlalry ja
d
1)} Preliminary design and economic assessment of commercial plant 72413375 |2
1) Conceptual design of pilot plant 741 3375 12
3) Scale-up tests 75 77
;%) Build pilot plart 77 80
-3) Test pilot plant 80 83
1) Build denmonstration plant 83 86
7) Test demonstration plant 86 88

(Continue to next eolumn)




Level of Effort:

{Continue on separats aheef)

'

Page

of

O maxivum IDENTIFICATION NUMBER

0 oRrpERLY

G minmvsum 06-07-~55-05-11-36-03-01"
TES 8. DEVELOPMENT MILESTONES (continued) b. DATES -
Complet 2ar npiate
- mplste {Limit Title of Milestone to 60 characters and spaces) - Surt | Comoets
¥ la Y lap fy | o
5 {2
5 |2
7
0
3




ENEHUY HESEARUH ANU DEVECOPTIENT PRCT IITEE T rcontinoes

2 SUMMARY OF FUNDING REQUIREMENTS—Feders! Government Only (in millions of dollars)

@

{1} {2 o
s .
B FY 1975 FY 1976 FY 1977
Requirement Obls | Outlays | Obls. {Outfays | Obls. | Outays| Obls. | Outlays

8. OPERATING (Seep. fordetall) 1.0 4.2 10.6 7.4

Total Operaring Requirements (from Delall Sheet) )
b. CONSTRUCTION (Seep.  for detol)

Tora! Comtruction Requirements (from Delall Sheel)
¢ EQUIPMENT (Scep. fordetoll) i 7.6

Total Equipment Aequirements (from Detsl Skeel)

. 1.0 4.2 10.6 15.0

d. GRAND TOTAL~OBLIGATIONS
[ GRANQ TOTAL-OUTLAYS e—

- 4 teFen cla nonaccme b waae af hnth elvara and Faderal nowamment fundina. A belef descrioton




Lavel of Effart:

ment {undine. A telef deserintion of the Cooparative programs and the eationals for the division of funding

0 mARiMUM IDENTIFICATION NUM2ER
‘0 oRp=ERLY |
" (2 MiNineum 06~07-55~05-11-35-03-C1
)N 4) (s) (6 n 4] 9
; - Subtoral Balance To Total Exclugins
1976 FY 1377 Fri97s FY 1979 FY 1975-719 - - Comalete FY 1973 1Ca7 A 2
Outlays | Obls, |Outlays | Obis, |Outlays | Obls. | Outlays Obls. | Outizys Oble, Outlayx Obls, | Outtavs
7.4 7.6 7.9 38.7
7-6 7.4 '~701 22.1
[ §
15.0 15.0 15.0 60.8 79.2 1z20.0 -




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

8. DETA!IL OF FUNDING REQUIREMENTS~Federal Government Only (In mQlions 5f dolars)

a. OPERATING - 2 -
FY 1974
INon.Add) FY 1875 FY 1976 )
ITEM Obls. {Outisys| Obis. |Outeys | Oba. |Outiays | Obbs:
TQTAL (Carry forerd ;
fo summary sheet) »| 1.0 4.2 10.6 7.

General Electric
.« ) Name of Performing Organizstion:

-

MANPOWER
MATERIALS
MAJOR PROCURSMENTS
ALLOTHER
"TOTAL FOR THIS PERFORMING ORGANIZATION

I ) Name of Performing Organization:

MANPOWER
MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{ 1 Name of Perfarming Ocganization:

MANPOWER

MATERIALS

MA_OR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{ ] Name of Performing Organization:

MANPOWER
MATERIALS
MAJOR PROCUREMENTS
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION




Level of Effort: IDENTIEICATION NUMEER
0 maxivum
3 CRCERLY 06-07-55-05-11-86-03-01
. £ MINIMUM _
3 {3) {5) (5] 7 &) 19)
SUBTOTAL BALANCETO 1 TOTAL EXCLUDINT,
FY 1976 FY 1977 FY 1373 FY 1979 FY 197579 COMPLETE || £v 1972 (Cots. 7 & 3
S. |Gutlays | Obk. | Outlays] Obls. | Outlays | Obls. | Outlays Obls. Qutlays Obls. | Qutlays Obts. Outlzys
.6 7.4 7.5 7.9 |! 38.7 -

(Continue on Scparate Shect) Page . of

H {‘l,
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- (3 Bnasivcoeemast b

{In ecres)

e

e ——————— e e

ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
9. DETAIL OF FUNDING REQUIREMENTS—Feders! Government Qnly (in miilions of dollars)
b. CONSTRUCTION

1) [v]] ) @

(Non-Add) Fy 1975 FY 1976 FY 197

ITEM " | ovis. |outays | ovis |ouuays | obie. | Ovusys| obie |ov
TOTAL (Corry forward [ "

to summary sheet) >
Tizle of project, Locetion (State cnd County) and Total Estimated Cost

{TEC) tnumber each ltem comccutively). Every project costing one
rrull:on Jollars or more should be separataly identified with a brief 1o
s:3t2rren: of why it is required.

No.
TITLE OF PROJECT (Nof to excecd 30 charactert and spaccs.)

() l

€aate County TEC (in millions) -

Siatement:

TITLE OF PROJECT (Not to execed 30 charocters and tpoces.) ) -
State County TEC (in millions) |
Statemants

TIT..E OF PROJIECT (Not to ed chan and ) ¢ )
Stale County TEC (In millions)
Statementa

{Contirue on Scparete




" {4) Orber | | f
—— T L ~—
EVEL BT EHore: IDENTIFICATION NULSZR _
O MAaXIvM
O omoerLy | 06-07-55-05-11~85-03-CL
. x MINIMUM
{3 4 (s {6} n {8) 1t3]
. SUBTOTAL BALANCETO  TOTAL EXCLUDING
Y1976 FY 1977 FY 1978 FY 1979 FY 1975-79, COMPLETE || FY1272iCom. T &80
. | Outlays] Obls. {Outlays | Obls, | Outlays| Obts, | Owlays|] Obis. | Oulsys | Oots. | Ouvays || Gois. | Qunsis
il '
f-
p x!\
L
2Continuc on Separate Sheel) Page  of
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
3, DETAIL OF FUNDING REQUIREMENTS—Federat Government Only (in millions of dollors)

c. EQUIPAENT

() (4] 3) 4}
FY 1973
ITEM INon-Add) FY 1975 FY 1976 FY 1977 .
{Ecch ftem 50¢ to exceed §0 eharoctens orc cpoces) Obls. | Outleys] Obls. |Outlays | Cbls, |Outlays | Obls. | Oute

For egch majer periorming organization, TOTAL (Carry forwerd
sNow 20138 equipmient furnds, with 3 3cparate (o summary sheel) P
enatfieanion of eazh item of equipment -
costung one-half million dollars or more,




IDENTIFICATICY NUMEER

Leve! of Effort:
] MAXIMUM I .
[ ORDERLY 06-07-55-05-11-86-03-01 ;.
R mmvimum
4 s (6} n {3 {2
i  SUBTOTAL BALANCE TO TOTAL EXTLUDING
Fyiom FY 1978 FY 1973 FY 157579 cowPLL TE BY 1974 (Cots. 7& &)
tisys | Obls. l Outlays | Obls. | Outleys § Oblz. | Owtaysif Obis. Outlavs Obls, | Outlays - Obis. Outlays
1 l ‘
4 7.6 7.4 7.1 ll 22.1 l
e e e T___.__i_.__._..
4 I
wiinuc on Scparate Shee!) Page  of




2 .

PROPOSAL

Na more than 24 lires of text
and no more thon 70 charccters
ond spaccs por line)

Briefly outline ndture and scape
of work 10 be urzertaken,
induding any nevs facitiuies
which oy hxve to be 2zguired
©or constructed.

- scale by Exxon.

PRl AGY 1Pl 00 & TOVILITVENT Lot Lo
S FACT SH_ET !_'_' LanLw )
. . . XoiTIny LDERTIFIZATIS N W
AT ' 000S550712805602
2. ». FROGHAS tFucl Cell Decentralized donversion .
. SUGPROGE LY lintonrated eneravy svatoms, suel vell Pewer Plants, Low Sissien,
3. 9. PROPONE ¥ AGENCY LEPA, NASA, XES, OCR
b. SUGUNIT ’
Z. CONTRACTOM AXDSITE NAME OF COLTRASTCR: Several, Unspecified 3
(No more than 42 charociers -nd .2 whcre wor i te p, State: Caunty:
3 sericered H
spaces for name of contrector: it
mae slandard 0B Srcrzticn for uau-.'_\;-‘-‘.'i OF CCF_‘l_E&CTOR:
wp 10 16 chavaclors and spuses o itz where ware awnid 2 ',l Srate: County-
COunly. periorey
RANE OF CO.TRACTER:
» jnlc where wers well De >i State: l County:
<ciformed [
NAVE OF CCNTIAZTOR:
Sate where nors v Ce P! Staze: County:
petiderm2 3 - ~.
NAYE CFCZ.7720703:
Site nhere wra vore. 3¢ o Suiw i County:
performed : |
5. BRIEF DESCRIPTION OF 1. A acid hydrogen celi wherein the hydrogen may come from fo

fuels or nuclear energy.

2. A molten carbonate type of acid hydrogen cell.
3. Alkalire hydrogen fuel cells. _ '
4, Methyl alcohol cells of the typ'e successfully operated on .

The probelm is to develop an air electrode tha:
inert to the alcotol and to prevenr ihe alcohol frem reaching
electrode.

5. A high :e:é:erature (1000°C) solid electrolyte (stabilized '
fuel cell that =ay be used with ccal gasification to produce &
at eighty percent efficiancy.

6. Supporting R&D for catalysts and solid electrolyts to be u
.with the high temnerarure soi:ié electrolyte fuel cell listed

6. JUSTIFICATION (L'se asesarate skeelia;. Se Item 6. on Instruction Sheet.) i

meosure below, such as tons of
¢oal, darrels of vil. Klozams of
uraniurs, etz Show amount of
eoch in columns at rght.}

2. MAJOR RESDURCE RTQUIRIVENTS j
RESOURCE .
Y _ FISCAL YEAR D 1975 1976 1977 1978
B
8, LANPOWIER 1) S:.canbic 36 56 60 (5] '
fin mon yearsy 12) Teshn:cal | 12 112 120 130
13} Susport /- S& &0 &% -
{4) Cther
b. RAWMATERIALS
(List moterials and urits of




- ‘
& w..“:l' .".E‘ | F LS

.-u EY C s
. :5\0-«:5'1 v . 1 IDENTIFISAT SN \UVTER
oo o uns og ' 0608550712805602

Fuel Cell Decentralized Cenversion
iIntearated encray Systoms, '.-‘uel vell feower Plants, Lot

NCY EPA, NASA, N33, OCR
TTE | NAME OF COMTRACTCR- Several, Unspecified .
weless and | 332 where work wa:l Be U sete: aunty:
trector:  LSerfcrred ’} St Countyi
n forstater NANE OF CCALTRACTOR:
13paces for, Siza where wark wiil b2 . .
rerlormey P‘ Swe: County:
KNANME OF CONTIRACTOR:
* ] §ite whers werk wall oe >i State: ' County:
Leformed s
NANE OF LC"'“A:TCR
) Site where war< win e p! State: Coumy:
periarmay :

NAME OF C3W.T322703:

Si1e WheEre sv2ra vou. De > Siaza: i County:
performed i J
OF 1. A acid hydrogen cell wherein the hydrogen may cone from fossxl

fuels or nuclear energy.
of t=xt

wracters | 2, A xolten carbonate type of acid hydrogen cell.
ndscope | 3+ Alkaline hydrogen fuel cells.

il b, Methyl alcohol cells of the type successfully operated on a berch

equied | scale by Zxxon. The probelm is to develop an air electrode that is
inert to the alcohol and to prevent the alcohol frem reaching the aix
electrode.

3. A high temperature (1000°C) solid electrolyte (stabilized zirconiz
fuel cell that may be used with coal gasification to produce electric:
at eighty percent efficiency.

6. Supporting R&D for catalysts and solid electrolyts to be used
"« |-with the high.femnerarure solid electrolyte fuel cell listed zbove.

separate sheetis). See Itemn &, on [nstruction Sheet.)

7. MAJOR RESOURCE REQUIREYENTS

YEAR» 1825 1976 1837 1978 1978

e _ 36 56 ] (1] %) 02

e | 72 112 | 320 130 130
L] 36 hd 56 £0 &S - 65 °

ns of i .
ams of
ntof

e baene

aney )
[

ed : -

Wnurart 3
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NANE OF COI.TSACTCR:

?lt where work will be County:

| State:
<erfarmed >!

NAME OF CCHNTSACTCOR:

Site where wor< wan e
Dcr""rv:l

County:

p 1 Soata:

AME CF CCA.TRAST2S:

Sue WHETE WA were. D2 p; S i County:
[1

performed

§. BRIEF DESCRIPTION oF
PRAOPOSAL
(Xo more than 24 lires of text
“end mo more th=n 73 charucters
and spaccs por liney

Briefly outline nature and scope

1. A acid hydrogen cell wherein the hydrogen may come from fos
fuels or nuclear energy. ' )

2. A molten carbonare type of acid hydrogen cell.
3. Alkaline hydrogen fuel cells.

be urdertaken, )
:Lﬁﬂﬁ;:nyxﬂfﬁgéﬁs L 4. Methyl alcohol cells of the type successfully onerated on :
which may hawe tobs acquire¢ | sScale by Exxon. The probelm is to develop an air electrode thi

or constructed.

inert to the alcohol and to prevent the alcohol frem reachiag °
electrode.

5. A high temperature (1900°C) solid =1ectrolyte (stabilized :
fuel cell that may be used with coal gasification to produce e
at ezghty percent efficiency.

6. Snoportlng RED for catalysts and solid electrolyts to be v
with the high_temperarure solié electrolyte fuel cell listed a

6. JUSTIFICATION {le aseparate sheel(si. See item 6. on Instruction Sheet.}

7. MAJOR RESOUACE REQUIREVENTS

RESOURCE -
Y FISCAL YEAR D 19725 1976 1977 1978
8. MANPOWER (1) S:.eauiie 36 o6 %0 63
{in man years) (21 Technical 72 112 i 120 130
{31 Support W - e 50 65
{4} Cther -

- b RAWMATERIALS

(List materials and unils of
encosure below, such cs tons of
coal, barrels of uil. Kilograms of
sranium, elc, Show amount of
each In columns at right.)

€. LAND AREA {1) Govroaned

REQUIRED {2} GoaT-'eased

(inacres) - {3} Prev sty ovunng

. (4] Otrer

ol LD

d. OTHER RESOURCES NMEEDED

« USpecify item gnd unit of
measure below. Show quantily
of cach in columns at nzht.}

Gas
Various R/C
Propane
“2
Coal

(1}

Small quant.| Small quant. mal

X X

£ 4 © 6
143 x 100Btu|140 % 10° Bru; 140
8.5

- 8.5 x 10 ten|8.5 x 10% ton
. . YL« Jre




BLANK PAGE




ilc(:';\r::cf; wark w:ll be >i Srater I Caunty: m
NAME OF CCNTSASTOR:
Site where wor« win be p| St County:
pecformad -
NAME OF CS.TFASTRS:
Sile whérm wita vom OE > Siaze: i County:
performed i f
"ION OF 1. A acid hydrogen cell wherein the hydrogen may come from fossil
fuels or nuclear energy.
lirer of tex® .
?tmﬂwﬂﬂ 2. A molten carbonate type of acid hydrogen cell.
L
oreandscope | 3o Alkaline hydrogen fuel cells.
zﬁ$§z, 4. Methyl alcohol celis of the type successfully overated on a terch
‘bracquited | scale by Exxon. The probelm is to develop an air electroda that is

inert to the alcohol and to prevent the alcohol frem reaching the air
electrode.

5. A high temperature (1000°C) solid electrolyte (stabilized zircomisz
fuel cell that may be used with coal gasification to produce electrici
at eighty percent efficiency. .

6. Supporcing R&D for catalysts and solid electrolyts to te used
with the high remperarure solid electrolyte fuel cell listed above.

1 (Use a separate shectis). See Item 6. on Instruction Sheet.)

e

7. MAJOR RESOURCE

REZQUIREVENTS

“ISCAL YEAR P 1975 1976 19717 1978 1979 .
1} S-.eatific 36 56 - 60 €> 5] :
2) Technical ] 72 112 | 120 120 138 :
3} Suppart [ . S6 &0 [ 63 -

4) Other

LS

nd urits of

uch ax tons of
wl. Kilograms of
ow amount of
at right.)

-

1} Gowvrowned |

7} Gowt-'eased !

“3) Privateiyvnunid o

4} Other

IRCES HEEDED

& unit of
Show quanlity
nnsat nght.)

Gas
irious H/C
Propanc

JRUSPIRES TS PR

a1

Small quant.| Small guant.; Small cuzn

X X X
x 6 6 "
14D x 10,Btu|140 x 10" Bru| 140 x 102
. §.5 x 10°ten}3.5 x 105 ton| 8.5 % 1C°
yt. v,

yr.

S I S e e e e

£\

.
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* . -
G. JUSTIFICATION - Stare the idenilig € ~re oy preBiem or oF A21ae 3nd aoear’y Sam se eronceel v 1 oo =t-Bute 13 *Fs 52:61A0 3l the nestee:

SISV Tuer SIS e vraemnt oo ALy = iuZe tte beetllyy

oF ajtamreens Mot eastine et caeignmg forqeTest s the cp e
el O D O ST et T SR T O 1L SN Do ey fle vt DN Tmp s 11t e peoovsed. Cutinne the 1381 ‘yncertyeaniey
{R:U), piani to muninice RiU, and bise for peoocading in 30t of RiU, Cudrtifdine daty qhcuid M serd 10 the fuliest eatent.

-

3. This is a simple cell which is modular in nature. It is in an advanced

state and should be pushed to successful completion.
2. The molten carbonate cell is is worthwhile since it can make-use of a
varlety of fuels.

3. The alkaline hydrogen fuel cell is fifteen percent highef in efficiency th
the acid cell and are able to use silver, silver oxide, and perovskites as the air
electrode, this decreasing the possibility of a tignt platinum supply situacion.

%. The fuel in the methanol cell is inexpensive and easily stored in large
quantities. TFurthermore, the cell can te used on both stationary and mobile

(automobile) sources. .

5. The potential of the high temperature sciid electrolytg fuel cell to utili
-coal gasification at an efficiency of eighty perczent more than counterbalance this
cells high risks. | . i

6. Catalyst and solid electrolyte R&2 Is an integral and necessary part of tt
" high temperature solid electrolyre fuel cell project. - '




l 060\550 12885502

- -
TION - S1a1e the J0esiic e2erdy DICHIEM OF OF ~otve Jnd 30’y 2o te peadostl v FeortSute t-> ok 32iutan 3f the Tostiem
IR I AR I e 1 W N L L "'"‘"""'S" LR R N R Yo o R b oLl L R B AL I L R S 2 e M . ] Ta3 =2t ve bee valey
h- Crron, JESa M El e A Sk I td F 1L ST O00N 24 f50 AT TN TN Drd It e et O0sed. Cu! NG the £1skg 'Uncertyint.es
' to mmmiie R;U, dnd tis-s for prareading en tace of RiU, Cuantitdtae €t ghoeld N wed 10 the (Llkest extent,

-

This is a simple cell which is modular in nuture. 1t is in an advanced
1d should be pushed to successful completion.

" [

" The molten carbonate cell is is worthwhile s;nce it can make use of a
of fuels.- _

The alkaline hydrogen fuel cell is fifteen percent higher in efficiency thar
d cell and are able to use silver, silver oxide, and perovskites as the air
‘de, this decreasing the possibility of a tight platimum supply situatiom.

The fuel in the methanol cell is inexpensive and easily stored in large
‘ies. Furtherumore, the cell can be used on both stationary and mobile

woile) sources., - ..

‘The potential of the high temperature solid electrolvté fuel cell to utilize
sification at an efficiency of eighty percent more than counterbalance this
1gh risks.

. Qatalyst and solid electrolyte R&D is zn 1ﬁtevral and ﬂecessary part of the
aperature solid electrolyte fuel cell project.



1 SCHEDULE itaclude mafor [arilitics und major cqulpment. lmuuu- datcs by Fircel Ym and Quorier),

ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

K

s, DEVCLOPMENT MILLSTONES (nunmiber cach consccutlvely)

b. DATES
tLimit Title of Milestone (o GO choracicrs und spaccs) Stant . “Cu:!‘[i::
rYlaliry | Q
N ] ) . N
: rﬂ;gyg}rﬂli zed Conversion Zas On-$ite Fuel Cell Power ‘Plants
Lalwratory Experimentation Completed 15 19
innlucering Development 75 79
Tevhnical & Lconomic Studies 75
Covponent Testing 76
Lrsincering Development 78
Pilat Plant 77
Ueaanscrazion Planc 79 |
e onstriation Plant 77 79
First Comnercial Application 78 |
Tl Coll Decentralized Conversion
First Cormercial Application 78
¥irst Comsercial Application 77
heronstration Plant 77
ingineering Development 79 80
Inezonstrarion Plaar 77
Cumponent Testing 77
T cvrtral‘zcd Conversion-Evaluation and Demonstration 1_and Demonstration of Low
] =lon_Advanced Clean Energy stcems For Non-Utilicy {irea)
\v‘—c; ; of Pollution -
Tieary Esta‘.\ljshud . 73
Svoromic Viability 73
fxporizent Designed 74
Conponent Testing 75
Eench Model Completed 74
L. lora cry Lxpuriments Completed 76
IR ering ngelop“cnt 77
...:ra ion Plant 78
Co=e rc;al Application 79
et Application 1




Level of Cllort:

0 maxinum . IDENTIFICATION %L
gl-onntm_v

MINIMUM 6605§550712505602
b. DATES 8. DEVELOPMENT MILESTONES feontinard) O
bl C"" il (Limis Title of M s

1 . N L] "Itle o Hlestone to 60 ch ters and spoces) —_— .
["3' F\ a _ ] o ciaruc aces, v [ o : ,

Di:centraljized Conversion-Evaluation, Davelopment, and’ ]

79 D.monstration of Advance Fuel Cell Technology for Providing i

79 I.m.v fost, Highly Efficlent Clean Enerey on All Sources i!
Experlmeat Designed ' i

Component Testing 78 p
Bench Model Completed L
Laloratory Experiments Completed £ T

Euglneering Development 50 i

79 Pilot Plant 77 ;

i Demonstration Plant 73 3

! First Commercial Application 7e q
Subsequent Application 85 H

i

4

. Hydropen Encrpy Systems :
Theory Established-Experimental Confirmation 4 : 77
80 Matarials & Dcsign Evaluation, Control St:udies, Catalysts 75 7a
Single Cell Wests . 75 i 7
Design & Build 10 KW Bench Models 77 H7s
Test 10 KW Bench Model 78- 5 Sl
Design & Build 10 KW Pilot Plant 79 =80

Demonstration and Life Test of Pilot Plant 81 :

73

1

;,f

i

i

ne i K




“LHEDULE tInclude miajor fucilitien aned
a. DLVELOPMENT MILESTONES (number cach cansecullvely)

ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Cantinued)

major cquipment, Indicule dutce by Flical Vear ond Quarter).

b. DATES -
tLimif Title of Milcstons (o GO characters and apucs) Start Cunﬂ '
: frriallev |a
“vutral Station Conversion
~lecirocatalysls
: 2) Yure Platinum 75
! b) TIlatirum Alloys & Kinetics 76 78
: c) “luLinum Substitutes & Kinetics 79
Folid-State Llectrolytes
; a) Identify Systems, Screen Samples, Lab Procedure Fixed 75
: b) Ton Exchange Technique for Measurement of Fast Ion Conductor}’?6 77
c) &£dd oxides of Bismuth & Large Trivalent Ions ° 77 78
i d) 1laterial Properties 79
‘ata
A a) Data Basec Completed 75
! b)Y Compile Available Data 76
: €} Crirically Evaluate Data 77 78
d} Publish Data 78 1|
" ntral Stacion Conversion
Deipanent Testing 75
i thndel Cempleted 75
Larazory ixperiments Comp¢e:ed 17
casincering Development 79
i"ilut Plant 852
T wmunvtration Plant 84
Jirst Coessezcizl Application 88
~u:=ccueu_ “pplica:ion 85 95




Level of Brtort:

O maxivum IDENTIFICATION R G
> ORDINLY .
. MINI UM 0608550712805602
._2{-755 ) 3, DEVELOPMENT MILESTONES (continucd) BenALLY.
{ et W W—— - — --—_" .
: Cs lotn : St L e
ol —?'Ep-c-": ? (Limit Title of Miizolore to 60 characisrs and sgnces) .l - ‘_.- “
Fv | Q 3. ivjoel v
]
|
172 .
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I
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77 !
178 :
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|
. 1
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!
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:
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continucd)

DIZTALL OF FUNDING REQUIREMENTS~Fedcral Govoresment Only (in milllons of dollurs)

s. QPERATING

20

(4] _ ]
EY 1974 A
{Non-Add) EY 1975 EY 1076
ITEM Obls, | Outtays| Obis. !Outtays | Ouls. [Owlavs
TOTAL ¢(Carry forward
0 summary sheet) 12.11{11.36 [20.50 | 17.78 2
} %:ame of Performing Organization: TPA, NASA, NBS, OCR-
MANPOWER 2.26) 2.1214.0 {3,435
" MATERIALS
MAJOR PROCUREMENTS 9.85] 9.25]16.50 14,33 {1
, ALL OTHER .
"YOTAL FOR THIS PERFORMING ORGANIZATION 12.11111.36 §20.50 07.78 | 2

} Name o!f Parlarming Organization:

MANPOWER

MATERIALS

MACORPROCUREMENTS

' ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

) 2ame of Perlarming Organization:

MANPOWER

MATERIALS

MAJOR PROCURLMINTS

. ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

1 Kamas of Performing Organization:

* MANPOWER
MATERIALS
MAJOR PROCURCMENTS

ALL OTHER

TCTAL FOR TRIS PERFORMING ORGANIZATION




Lewel of Effort:
O Maxiaum

|

TOENTIFICATION MUy

‘& onpLRLY 0608550712605692
€3 MINIMUM
i {3) (L4} {5} {6} {7) (8} t
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Du:lays | Obls. Outloys § Obis, | Quttays | Obls, | Outtoys Qbls. Qutlays Chils. 3 Qutlays 'f Qe
17.78] 22.63119.34}18.68/20.64{15.16 |20.72);38.96 |88.96
R e x § emma e = i s
3.43]15.2& | 3,93 }3.72 {4.19 12,56 [4.006 fl?.?O i7.7¢
14.33 | 17.35/15.21114.96 15.45 12.60)16.606{{72.26 [71.26°
17,78 | 22,63} 19.14}18.68(20.64}15.16 20'72Ju88'96 88_.'96'
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
9, DETAIL OF FUNDING REQUIREMENTS Federol Governmien: Oniy fia wilZtona of dullars)
b. CONSTRUCTION |

{1) 2) {3)
FY 1974 ,
{Nan-Adks) FY 1925 . FY 1976
ITEM Ouls, | Ouilays § Obls, |Outlays Obls, | Outlays
. TOTYAL (Curry Laesward -
1o avegamiury ahicsl) } o 0 .. 27 O 16 1-’
T EREC N [Py

Tole af jrazect, Loeaton (Niae g Counly) nnd Toral Extinuted Cost
YUY 2mmranbecr cosc i oo comorrutivedy). Every project costisg ana

Eadiosanz of o0 g o7 e wlonle] Lee geparatoly ickentilus] watls o byic!
1110 B TR RIIPINTS QU PYVART SPUN TETTRTT

- ———— . ey No,
TV &1 plamarhu B ANl G eveerd S0 chwcn (ere woed A[:ll:‘l‘l.) { )
" gate T Eauy “INCE tim mittioomay
—s;;l"‘ll"’lll- * T
This 1s made up of a number of
projects, none of which is greater
than one million dollars.
LR L UF $PHYILCY (Not lo rxcved 30 choruciors aanl apoces,) {1
Siste County TEC mi&’lum) ‘
Stateinents '
- w m -- - . —— N
1RILe OF PHOJILCT (Aot lo eaceed cham: trra and sputva.) « )
N ':;u County ii.:c'u. milllons)
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ENERGY RESEARCH X DEVELOPM'E‘NT FACY SHEET (Continued)
3, DETAIL CF FUNDING REQUIREMENTS—Ferleral Goveramunt Only (In millions of doliars)

c. EQUIPMENT

) 2} Rl
’ FY 1974 . 197
ITEM {Non-Add) FY 1975 FY 1976 ;
fach itens nal to oxeccl 6N ¢harscters and spaccs) Obis. Qutloys | Obis. [Outiays | Obls. | OQutluys
Eoy e T g e 100mng C:aams. nan, TOTAL (Curry forwand - ) -
ety tatal meprapment tunds, with o seporate o gunimary sheet). =~ 1.85 ; L.60 7.47 S. 43 .
sintdunatmn of cach iteny of cgupnieng e T e 1~
e tung g Balt outhion dallyas o mora. l
. Evalustion, development, and demonstratio
«f advance frel cell technolopy for i
providing lew cost, highly efficient clea: 0.70
cneryy scall sources ~ pilot plant .

cquipment




Levol of Effort:

IDENTIFICATIUN RUnil

—

O maXIvUM
{3 OHDERLY 0608550712805602
O minmmum ' ]
(%) (s) (6} n {8i oy
v SUBTOTAL BALANCE TO TOTAL 5t
_Fr 1976 FY 1978 FY 1979 FY 1075-79 COMPLETE FY 1574 i
fs, | Outlavs Cbls. | Outlays | Obls. | Outlays)l Ouls, Ouiloys Qutlayy Oute
7 15,17 8.1012.65 [.82 113,65 || 42.70 {42.70 -
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ENERGY RESCARCH AND CEVELOPMENT FACT SHEET (Continued}

2 SUMMARY OF FUNDING REOUIREMENTS-F:’:!«SI Goweenment Only ¢in millions of dollurs)

{2) 3

m
oy FY 1075 FY 1976 FYy
Requiremont Obi= | Outtays | Ohls. |Outioys | Obis. | Ountavs | Obls. |
8. OPLRATING (Scep,  far detall) 12.11 21.36 bg 50 17,18 122.63 {1
Total Operatng Royuiternents {fram Detell Sheet) | .
. 0 0 27 o16] 1.32
b. CONSTNRUCTION fSec p,  for delail)
Toral Conitruct:on Requiromwnis (from Detafl Sheet)
. : 1.85 |1.60 }7.47 ;5.17 |20.53
c. EQUIPMENT (Sce p. . for detail)
Total Cquinment Requitements (from Detall Sheet)
. 13.96 28.23 144.48
d. GRAND TOTAL-OBLIGATIONS
13.00 23.11 .
&, GRAND TOTAL-OUTLAYS




® Level of Effoig:

0O Maxitum
7.1 CROTKLY

IDENTIFICATION silems

0 MiNtMUA 0608550712"05602_ .
&) y (5) (] n ) {
i DA Tl T B 2R s Pl
Obts. | Outiays | Obls. | Outlays | Obts. QOutlays | Obls, | Outloys Otlz, Outlays Cbls. Ouﬂavtl [¢ B2
.50 {17.18|22.63 [19.14 [18.68 20.64 }5.16 20.72 |e8.96 |38.96
27 | 16| 21.32) .53 41| .75 .25| .81 | 2.25 | 2.25 ;
‘f
..47 5.17 [20.53] 9.86 13,10 [12.69 {4.82 [3.65 [42.70 [42.70 !]
8.25]  [44.48 27.19 0. 26 133,91 _—
23.11 29.53 34.08 35,16 133,91
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PRCPOSAL

(No moee tkan 21 lires of text
‘and r.o mor¢ than id characicra
ond spaccs por line)

Briefiy outline rature nd scose

- of work to ke ur2:rtaken,
Incleding any r2w f3z.ities
which may have to be acquired
or constructed,

fuels or nuclear energy.

A molten carbenate type of acid hydrogen cell.

Alkaline hydrogen frel cells.

| 2
!

{3
L Methyl alconol cells of the type euccessfully operated on
scale by Exxon.
inert to tha alcohol and to prevernt tae alcohel frea raaching

electrode.
5.

cell wherein the hydrogen may come from fo

Zhe probela is to davelop an zir electrode tn

Zoeetiay , omnTininar s
. L T 0608550712803402 1
2 2. PROG-AY oot wersien ] ;
o oRLEeTC T 2. Uoi: o vower Paonts, Low Lnmissz.lor
— T e
a, 3. PRIFININT AEENCY
b. SURUNIT
4, CONTFACIOR ~ANDSITE Laspecifiiad -
{No mon han 42 cRharscten gnd ¢ Cawry: s
Decet farpame c{"a-.tr:.-mr_; 1 N
wae siendard c2Seciton for afsee:
g e e 4 v -
- wp 82 16 charicior: end apaces o I Couriy:
counly. - rl=:s N
VALVIE 0= L2 T FASTO! ;
. S WhaTZ e Wil S, . - - . y
Jusmiees e pjsue | Souerv:
\AYE CF C2nT7AITC ]
Sa2 Wh e Wt e T8 ), State : COU!‘-:Y:
peris-pogd i H
NAME QF CS.TFACTOR:
Site where wsrc vuin b p| Siue | Coumy:
geriorernad : . )
S BRIZF DESCRIPTION QF i11. A acid avdrogen

A high temperature (1600°C) solid electrelyte (stabilized -

fuel cell that may be used -with ccal gasification to produce o
at eighty percent efificiansy.
6. Supporting RED for cztalysts and solid electrol:rts to te u
ozith the Rish reonerarure solid 2lectrolyte fuel cell liszed

-

A, JUSTIFICATICN (e a sepcrate shectis). Sce ltem 5, on Irstruction Skect.)

LAJOR RESOL AZZ RIQLIRTVENTS,
RESOUACE ! -
v FISCAL YEASR D 1875 1976 1977 1978
8. LIANPOV.S -”) S2 annfiz 4 36 55 60 63
{in man years) 1) Tocnoicat | 7 112 1 320 120 | 1
13} Szos0rt ! 2% SE &N £5 i .
. {4) Ozher ] :

b. RAWMATER1ALS

(List materizls ond urity of
mecaure below , such cs tons of
€ool, barrels of vil, hiti2mams of
uranium, etc. Show amvuntof  §
€och In columry at right.) '

A
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: | BEETTHI T iir e Limwerssen .
~se A IrIaLL WAV Sestits, TZnts, Low Lnisdion fner
NTARGENCY | EDA, aASi, RES, OCR
3
2 ANOSITE . DMAE OF COLTRACTOR Saveral Laspeciriad .
42 ckarscters gnd 1S 12 arargwdoe v i e p! Sure. i Caunty
1.' cfcomtrestar; nairred . i ]
sYrciastion farstster NAVE OFr CO .Y SAITIR:
'ﬂu- and 4PICes L7 Fitz wrare oo av. § o8 i Spata: e ¢
Creformid i Swn2 l Caur-.f.
NAME OF €5~ FaITCR:
o | Sie a2z nc e wi ' Srage: :
': ,";.‘.:.... : w3t W i Staze: ] County:
\Il- C; csn.-T‘-'::‘cq_
SiI2 WhE I it B l Seate: é Coursty:
perforros . 1
NAME OF 2. TSACToR:
Site Wharg wWoik v €2 ,.. Siate: i Caunty: -
eerforemad ! )
RIPTION OF 1. A acid hyvdrogen czll wherein the hydrogen may come from fossil
: fuels or nuclear enerey. )
24 lincs of text
a1zn 70 chaructsrs 2. A molten carbonate tyre of acid hydrogen cell.
»line) . .
weotwreandscose | 3« alkaline hydrogen fuel cells.

urzeriaken, } . - . . ’ R

v $2miazies ! 4, Methyl alcohol cells of the type successfully operated on a bemch
'_hexa braccured | scale by Exxon. The probelm is to develop an air eleccrode that is

M

- inert to the alcohol and to preven: the alcohol frea reaching thae air
electroda. - .

5. A high temperature (1000°C) solié electrolyte (stabilizad zirconi:
fuel cell that may be used wwith cocal gasification to produce electric:
at eighty percent efiiciency.

| 6. Supporting RED for cztalysts and solid elsctrolyts to be used
s wiuiith rha high pesnararure solid 2lectrolyte fuel cell listed above.

C1(Uee a sepcrate shectis), Sce 2tem 5. on Irsrruction Skecl.)

7. MAJOR RESOLAIE REQUIREVENTS

lFlSC—.L YEARD 1975 E 1978 1977 1978 1973

© (1) S2.enuhiz : 36 >é 50 62 : o

12} Teztucal 1 7 ' 112 120 130 130.
23 S==a0rt H 24 S6 [} (%4 &3

© {&i Ozher )
® - -

.and ursts of ) .
. such ¢« ‘ons of . L.
Joit. Klugrams of
‘Show emwunt of . .
ot right.)

(AR WL PPV |

Eanr, - ¥ 1 } 'Y [ a4
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C,-. ToARTE

RAVE CF CTo.5° et
S|:= WRITE WoTa hivi TE p-] State: 1 Couzy:
peria-e=-J . [

NAME OF CCL.TFA8T08:!

Site Wherg warc veu B2

’_! Ssate: l Ca.:r.:y:

carformaed
> gggl;sciicmmou OF i. A acid quroran ca2ll wherein the -warocan cay conme from fo
fuels or nuclear energy. ‘ ¥
{No rore [kan 23 lincs of iext
“and ro more thin i0 charocters 2, A bolten carbonate cype of acid hydrogen cell.
ond spaccs por lined ] : .
Briefiy outlirs rawcre andscose | 3+ Alkaline hydrogen fuel cells.
< of work to ke yrsirraken, ! . . ; :
Incleding any :ewh:,,,ﬁe, : 4, Methyl alcohol cells of the type successfully operated on

which may hace to be acguired

scaie by Exxon. The probela is to develop an air electrode th

or consteucted. inert to tne alconicl and to prevent the aicohol frem reaching
electroda. -
5. A high temperzture (1000°C) solid electrolyte (stabilizad
fuel cell that may be used -with cozl gasification to produce e
at eighty perceat efiiciency.
6. Supporting RED for cztalysts and solid electrolyts to be u
wretzith the 23oh reonerarurz salid slectrolyte fuel cell liszed a
8. JUSTIFICATIC™ (Lae e a25crste shectis). Sce ftem 5. on Irstruetion Skect.)
. SAJOR RESOLACSE REIQUIREVENTS
RESOURCE . R
Y FISCAL YEARD 1975 1975 1977 1973
8. IGANPOV.ER ll)S: enuiig : 36 56 60 63
Mn man yearsy $2) Teznnical i 72 112 120 130
{3} Szoaort ! 25 S6 60 (3
{4} Ozher |
b, RAVMATERIALS
£LIt meterizis and usits of
mecsure delow, such ¢s tons of
coal, borvels of wil, kit 37ams of
renisrm, ete. Show omozunt of -
eech in columny at sizht.}
€. LAND AREA (1) Gonawrad
REQUIRED (2) Czxersea !
{ingcresy [2) Proscapumuran s |
— {4) Grrer [ .
9. OTHMER RISCURCES LEECED
{Specily item and unit of - ’ B )
measvre dclow, Show quantity . " ) ;
of cach in coiumag o nzAtj A
(1 ' i
Gas Small guant.| S=all quant.; S=all
Various E/C X X
Propane X ¢ 6
}lz 140 z 1G, 2ty 140 = 15 Brul 149 %
. ap,d <
_Cnal - 8.5 %2 107 tenl2.5 x 169 vamy 3.5 %
“le s ® .
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FRIPIION OF 1. A acié avdrogea caell wherein the ydr rogen tay coze froa fossil

fuels or nuclear energy.

" 83lines of text
‘-”;“" ’;’f"-""“" 2. A molten carborate typve of zzid hydrogen cell.
e H
ratvesndscose | 3« Alkaline hydrogen fuel cells, .
: 22l N - . - )
:;,. taz et V. Methyl alconel cells of the type successfully operatec on 2 bench

elobsaccuwed | scale by Zxxon. 3Ihe probeln Is to davelop 21 air electssde tnat £
inert to rn2 alconol and o prevent tae alcohnl frea raaching the air
electroda. .

S. A high temperature {(1GU0°C) solic electrolyte (stadilized zireoni:
fuel cell that may be used «with ccxl gasification to produce elecsriz:
at eighty percent efficiancy,

6. Supporting R8D for cztalysts and solid eléct:o.‘.:::s to ke used
—itith rha bish remaneraenre splid zlectrelyte fvel cell lisied above.

*
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3., This is a sicple cell vhich is =oduiar in nasture. It is in an advanced

State and should be pushed To successiul cozzletiazm.

Z. The colten carbonate cell is is wvorthvhile since it can make use of a
varicty of fuels. :

3. The slkaline hedrogen fuel call is fifrcen percent higher ia efficiency ¢
the acid cell and are abl: 2o use silver, silvor oxile, and parovsiites as the air
electrode, this decrzasing the possidilivy of 3 tight plaiicus supply situationm.

4. The fuel in the =etharol cell is inexpensive and easiiv stored in large
quantities. Furtharzore, the call ean te usad on both statiocnary and cobile

{autoaobile) sources.

4
5. The potential of the high tezperature solid electrolyte fuel cell to ctill
coal gasificarion at 22 efficiency of eighty perceat core than countcrbalance this
eclls high risks.
6. Catalyst and solid electrolyte RBD is an integral and necessary part of t
high teoperature solid electrolyte fuel cell project.
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This is 2 sizple cell which is sodular in nature. It is in an advanced
1d should be pusiied to successivl completion. )

. The molten carbonite cell is is worthwhile since it éan make use of a
. of fuels.- .

The fuel in the methemol cell ic inexpensive and easily stored in large
Jes. Furtherzore, the call can te used on both stationary and covile
bile) sources. ' -
_ The potential of the high te=parature solid electrolyte fuel cell to utilize
sification at an efficiency of eighty percemt tore than countzrbalance this
igh risks.

-
-

“ Catalyst and solid elactrolyte R&D is in imtegral and necessary part of the
. mperature solid electrolyte fual cell project.



LRCROY RESEARCH AXD DEVELDPRMENT FACT SHEET (Continued)
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L 3
CINELE O8 Imle mafosr fosiiilieg aotl wedpeor eoquipment. Indicate futes by Kiscal Year and Quarter).
8. DEVECLOSMENT MULSTONES (anmbrr sacl conscrutionly)
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R s ]
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_‘;; Iy {to-" .
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Tew Cost, liphly Efficient Clean Encrpy on AJL Sources i
ExperIment Des{pned !i i3
Component Tesling 73 i
ieach odel Completed |7
Laboratory Nxperiments Completed b7
Ingincecing Development S0 f
Milot Plant 77 f
Tuempnstraticn Plant 78 )
Flrse Commercial Application 79 i
Subserquent Applicatioa H :! a5
k
, . d
liydropen Fnerpy Systems I
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" SCULDULE ttmelude major facitites and majoe equipmenl, Indicalc Jutes by Flacal Year ond Quarter).

J. DEVELLOPAMUENT MILESTONES (number eaci consceulively)

ENERGY RZSEARCH AND DEVELOPMENT FACT SHEET {Continued)

:‘: b. DATES
% (Ll Tatle of Milcatone 1o G characters ond spoces) Start _H_SOH’NI.""
% evlofry [0
5 ¢
2
gt}u:rnl Statior Conversion
5 Liccirvecatalysis -
g 2} Ture PMlationum 75
a L) Platinum Alloys & Kineties 76 78
% = x) Platinum Substitutes & Kineties 79
Yool td-siaie Blectrolytes . :
g A} Llentdty Systems, Screen Samples, Lab Procedure Fixed 75
g 1) Ten ixchampe Tecimique for Measurement of Fast Jon Conductori7?6 77
E v)  Auhl oxides of Lismith & Large Trivalent Ions 77 78
d}  aterial Properties 79
vata
@) Data Base Completed 75

L) Conplle Available Duta
¢) Critlcally Evaluate bata
d) DPublish bata

16
77
78

78

Sentral Statfon Conversion

Vengontent Tosting

Senrn lhddel Completed

Coloratery Inperfmeats Completed
8o leeer D Development

ot Plast

Teoenst gt ion Piant

{iirat Uewnswereldal Application

2 lubscenent Appllication-

AR LTS AR C (bt v 2 Ry
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77
79

i
84
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_ ENERGY RESEARCH AND DEVELOPMENT EACT SHEET (Continued)
E‘ .'_‘ET/'\YL.OF FUNDING REQUIREMENTS-Faderal Government Only (in mitlions of dollars}
s  OPERATING
{(n {2} -3 ‘
(SZ,.IE’J&, FY 1975 FY 1976
ITEM Ovls. | Outlays | Obls. [ Outlays | Obls. { Otnlays OI::-
TOTAL (Carry forward M
to summary cheet] B 10.89(10.10 |18.44 16.00 PO.:
1 Name of Prtlormung Organization; o
MANPOWER 2,03] 1.89] 3.603.08 }&.°
‘MATERIALS
MAJOR PROCUREMENTS 8.86| 8.33114.85[12.90 ]15.6
ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

A e e A A

10.89{10.10

18.44 116.00 }20.2

P Name of Performing Qraanization:

MANPOWER
MATERIALS

MAJOR PROCURLMENTS

: ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION
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: ' Nume of Performing Organization:

MANPOWER

MATCRIALS

MAJOR PROCUNEMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

s g & Abos AL N ORa R

! Name of Performing Organization:

MANPOWER

- MATENIALS

MAJOR PROCURCMENTS

. ALL OTiIlER

TOTAL FOR THIS PERFORMING ORGANIZATION
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-3 . {a) {5} {6 17) 8) (3]
FY 1976 Sty 1977 Fy 1978 FY 1979 " SyanorAL g KA R S
Duts. | Omtlays Ol:i.:. Outlays § Obls. | Outlays| Obls. | Outlsys '

Obls. Outlays Obts. | Quiloys Oy,

.{18.44 116,00 bo. %6 |17.22{16.81]18.57113.64 |18.64]l80.06 |80.08

3.60 1 3.08 § 4.75 | 3.53 {3.34 {3.77 |2.30 [3.65 !15.92 [15.92

14.85 [12.90 15,52 | 13.69]13.46} 13,9013 .34 114.99f164.13 {64.13
18.44 [16.00 [20:26 | 17.22]16.8118.57|13.64 |18.64/[80.06 |80.06
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ENERGY RESEARCH & DEVELOPNINT FACT SHEET (Continued)
DITAIL OF FUNOING REQUINEMENTS - Federat Govornmen: Cnly (in miilions of dollars)
b CONSTRULZTION

ITtM

i
FY 1974
{Non-Add}

Oil;. | Ouitays

2}

FY 1975

Obls,

Ovtlays

Q)

FY 1976
Oots. | Outlays

TOTAL (Carry fortsurd

10 summuary sl:cct)

"l

Tarent proect, Locaton (Nrafe and County) 8nd Total Estinated Cost
TTLLY gt v eav i ftem corsecntioelv). Every project costing one

el loae s of nwre sl ould be separately identitaod with a briet
ernen? 0wy 12 s regquned.
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than one million dollars.
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yprojects, none of which is greater

ftam
No.
()

.24
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BT LL OF DPRO-ZLLET (Nof Lo exceed IO charac(cre and spaces.)
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{a) {s) (6) (7 ) Lt
SUBTOTAL BALANCE TO 5 TOTAL LYY
FY 1972 Fr1918 - |. Fyiom EY 197575 COMILETE EY 1974 t0nn s
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]
|
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ENZRGY RESEARCH & DEVELOPMENT FACT SHEET {(Continved)
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1L OF FUNDING RECUIRENENTS —Federal Governmont Only fin millions of dollers)

. ZQUIPNMENT
(1}] [ -] o
ITEM o e FY197s FY 1976 r
(Fuch ltem not Lo excced 60 eharsclers and spoces) Quis. | Outlsys| Obl. |[Outteys | Ok, Owtieys ! Obls,
n maer perlornung orgamiation, TOTAL (Carry foiws.d y
TOTAL (Cory forrcd 1.66 |1.44 |6.72 [4.65 |18.48
—_— e~ -—-'————‘#  —

L retd mprgrnent fomls, vl & wepaeots
e et o f waghs stem ol egupimaent
w3 oo bl faullion dollzg o riwwe,

iwvaluation, development, and demonstratior
+f advance fuel cell technology for
sroviding low. cost, highly efficient elea
vnerpy small sources - pilot plant

wquisment,
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ENERGY ILLSEARCH AND DEVELOPMENT SACT SHEET (Continacd)

2 SLSQARY OF FUNDING REQUIREMENTS~ Fedora! Governmont Oniy fin millans »f dallew)

tm -] = q.r
' FY 1924 :
(Non-AdS) FY 1975 FY 1978 FY:

Requlsermeny Ol |Outys | Ot |Cutioyn | Ovis. | Osttays | Obs.

0.89 110.10118.4416.00 |20.36 |
A OPERATING (serp.  far detasl)

Total Qureating Regoecments [lnsm Detal Sheel)

: 0 0 +24 .14 1,18
. CONSTOUCTION (Xew b, fur sbriad)

Tt Comiruction Requircments £ Detell Sko:j

1.66 [1.44 | 6.72] 4.65]18,4R
€. COUNPRENT (Xre 9. . forleled}

Total Cqupenent Roquietments tfram Oefall Sheet)

<. GRAND TOTAL-OBLIGATIONS f2.55 25.40 40,03

o GRAND TOTAL-GUTLAYS 11.54 20.79
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g MAXISUM IDENTIFIGATION KUt R

ORDERLY S -
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2 s Subtaal Balance To B Tearsl Curtting

“:9” Y :orr FY 1978 FY 1978 FY 1975.79 . Complere ! FY 1928 05
Outlays | Obls. IOutlays | Obls. |Outtays | Obks. | Outlays Obls. | Outlays Ohts, Ouilays & Dt | Oty

{16.00 |20.36 [17.22 h6.81 18.57 13.64 118.64180.06 [80,06 .

14 11,19 | .48 .37 .68} .18 | .73 [2.02 2.02 | .

4.6518.48| 8.87) 7.29 [L1.42 |4.34 0.2.28 [34.16 [34.16

40.03 24 .47 18.17 116,24

20.79 26.57 30.67 BL.65 116.24
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©r constreciad.

geefomrmad

1. A acid 3yérogen c2ll vherain the hydrogen may ccze froa fo
fuels or nuclear erergy.

2. A moitea carbenate type of acid hydrogen ‘.eu
3. Alkalicre h,csrogen fuel cells.
4. Methyl alechol colls of the tyee su:cessful.y operated on

scale by Ixxon. 7Zhe probeln is to develop an air electrcde th
inert to tke alcokol and to prevent the 2lcoaol from reachiang
electrode.

5. & high re=perature. (L03C°C) solid electrolyte (stabilizad
fuel call trat zay be used with coal gasification to produce e
at eighty percent efiiciency. o _ ,
6. Supporting RED for catalys:s and solid clectrolyts to be v
with the hizh temperature solid electrolyte fuel cell listed
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fuels or nuclear enargy.

electroda.

2. A moltes carbonate rype of ascid hydrogen call,
3. Alkalize hydrogan fuel cells. ’

1. A acid 3péregen c21l vherain the hydrofen may eeme from fossil

5. A high texzperature. (1090°C) solid electrolyte (stabilizad zirconiz
fuel call t2at may be used with cozl gesification to produce electri
at eighty perceat efficiency.

6. Supporting RED for catalysts and solid clecttol sts to be used
with the hizh temperature solid electrolyte fuel cel" listed above.
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L. ¥Methyl alcchol cells of the tyre svccessfully operated on a tench
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1. A acid hycérogen call wherein the hydrogen may cocme from fos
fuels or nuclear energy.

2. A mpltea carbonate type of acid hydregen sell.

3. Alkalice hydrogen fuel cells.

1 4. Methyl alechol cells of the tyre successfully operated on a
scale by Exzon. The probelm is to develop an air electrcdes tha
inert co rhe zlcokol and to pravent the a2lcohol froa reaching t
electrode.

rat

5. A high temperature (1008°C) solid electrolyte (stabilized
fuel coll tzat may be used with coal gasification te produce el

at eighty perceat efiiciency.

6. Supporting RED for catalysts aznd solid electrolyts to ke u
with the hizh temperature solid electrolyte fuel cell listed ab
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1. A 2cid ayérogen cell vherain the hydrogen may coze from fossil
fuels or nuclear energy-

2. A moltea carbornats rype of acid hydrogen cell.

3. Alkaline hydrogen fuel cells,

4. Yethyl alechol cells of the tyﬁé successfully operated on a2 bench
scale by Exxon. The prebelm is to develop an air electrcde that is
inert to the a2lcoiol ané to pravent the alcohol froa reaching the a2ir
electroda.

5. A high temperature (1030°C) solid electrolyte (stabilized zirconis:
fuel call trat may be used with ceal gasification to produce electricc:
at eighty perceat efficiency.

6. Surporting XD for catalysts and solid electroliyts to be used

with the high temperature solid aisctroiyte fuel cell listed above.
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* 1. This is a simple cell which is modular in rature. It is in an advanced
state and should bz pushed to successf{ul cczpletion.
. . . .
2, The rolten carbonate cell is is worthuhile since it can.rake use of a
variety of fuels.

3. The alkaline hydrezon fuel eell is fiftcen percemt higher in efficiency
the acid cell anc are 2ble %. use silver, siliver oxiie, znd perovsikites as the ai-
electrode, this decreasing the rossibility of a tizh: slatinum supply situation.

4. The fuel in the pethanol cell is inexpensive aad easily stored in large
quantities. Furthermore, the c2ll can te used en both stationary and nobile
(autorobile) sources.

- - P - e .6
3. "The potential of the high teaperature solid electrolyte fuel cell to uti:
coal gasification at an efficieacy of eighty percent mere than couaterbalance thi.
cells high risks.
6. Catalyst and solie electrolyte R&D is an integral and necessary part of ¢
high temperatwre s0iic electrolyte fuel cell project. .
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This is a simple ecell vhich is modular in rmature. It is in an advanced
shculd bz pushed to successful completion.

-

“The molten carbonate cell is is worthwhile since it can.make use of a

of fuels.

The alkaline hyérozen fuel cell is fifteen percent higher in efficiency than
' cell and are able o use silver, silver oxide, 2nd perovsiites as the air
*a, this decreasing the possibilicy of a tishsz platinum supply situation.

.

The fuzl in the methanol cell is inexpensive and easily stored in large
ies. Purthercore, the czll can ke useé on both starionary and mobile
iie) sources.
- g - s " - u b > - ’
The potential of the high tesperature selid electrolyte fuel cell to utilize.
sification at an =fficiency of eighty percent rore than counterbalance this

gn risks.

Catalyst and solid electrolyte R&D is an integral and necessary part of the
aperature sclid electrolyts fuel cell project. .
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G eprine cewerlapment 79
AR T IR * 52 4
a1t e PPlant 84
ol o soial Application 68
!‘-l'l:\il.'hL al Ullca~1°n 85 95
s or l!::c_r':A weted Fuel Cell Concepts
-awt fur proposals & awarding of 9 contracts 75 78
~nd best two contracts through pilot plants 79 S0
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FY 1924
{Non-Aud)

Qbls,

Quttays
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

LITAIL OF FUNDING REQUIREMENTS ~Federal Government Only (in mililinne af Axbiers)

2) 18]
' FY 1976

Obls. | Oumtayz | Outs. | Ouiloys

1 fiarme of Performing Qrganization:

MANMOWER

MATERIALS

MAJOR PROCUICMENTS

AlLL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

P Y I B

TOTAL (Carry forward
10 summory shret}

»

23.11} 28.36]37.59{34.78 3

o L —— o

2,11) 4.0 , 3.43}:

25.25(35.50{31.33|¥

28.36] 37.50}34.78)3¢

" Name of Parforming Organizstion:

MANI'OWER
MAE IUALS

MAIOR PROCUL ILENTS

ALL OTUER

TOTAL FOR THIS PERFONMING ORGANIZATION

[N

-1 Nymae a! Pettorming Crganization:

MANPOWER
MATL INALS

MAJOR PROCIINT MTNTS

AL DTHER

TOTAL FOR THIS PEREQOAMING QRGANIZATION

i tiama of Performing Orpanization:

i ‘MANPOWER

MATCIUALS -

MAJOR PROCUREMENTS
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION

(Conginue on




— : - ; ! |

WU Govtonezg 4 ] ] 1 1

m‘ . - 2 e
. ’ . . Lewel ot £ 2ten ICENTIFICATION Nua't ;.
. IJ raaxmeum c
Q onvrmy M CLSSTOTIRTE rén s,
O ssnpeuny
81 n {5¢ (9] w i) e
Y § rvem | mvem o |oeemn | BTG ) SSERLO ot
-m {Oulays | Obls. | Ouviiays Obls, | Ouilays | Onbls. | Outtav=|| Ots. Outlays Olls. | Outlays i} Oiste ! .
50134.78 139.63 |36.34 [28.68 130.64 [5.16 | 30.77 159,961159.6 l i
‘.m = k = -—_:.__1:—-—-—-___. =_—. :
_‘0 3.43) 5.28| 3.93 ] 3.72 | 4.19 | 2.56 4.0l'F 17.7Q [17.70
S0{31.33135.35(32.21 {24.96 | 25.45] 22,60 26.6(‘142.26 142,26 n
50134.7839.563[36.34 128.68 | 30.64] 25.16] 30.74 159,.96| 159,96 f .
i " - 1

{Continue or: Separate Sheet) - Page of’
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
L OF FUNDING REQUI REMENTS - Federol Governmont Only (in m/lions of dullars)

=, JDWNSTRUCTION

N t2) N
FyY 1974 -
{Non-Add) FY 975 FY 1976
ITEM Qbis. Outloys | Obls, |Outlays Oble. | Ouniays
TOTAL (Carry [orirard v
L suneenary sheel) > _ a 0 * 27 ° 16__. 3;

e ol projert, Location (Ntate end County) and Total Eztimatnd Cost
TLCH et v dn tem conuecutively). Cvery puoject costing one

ettty on ke sPhowid be separately identificd veith g briel  (eem

Forewe g of why ol 4 reviund, No.
PRITLY £ PHODICCT ¢Nal fer eacecd S0 chuarar lars und apweca)) { ) b
; ) '_.l-.\:f:_ Crnty '.'!.-C ({1 mllllva
Hartr -
H This-1is made up of a number of
:;‘ projects, none of which is greater
i thuanr one million dollars.
1
." Tl L O "QILCT (Nl to cxceced 30 choruclers ond »;aices,) ¢}
T
: PETIrS Lounly TEC (in miitiors)

!.l.‘:-mnu-[:

]
* - . —
o MITLL O BROJLCT (Nuf 1o cxeced choncteora and spaces.) ( 3
© Siate County 1 TEC (in mililons)
. E{:l-n:lfl\!l




Levnt ot Cliget:
T Maxiaum P .
Q onnerly  legoessoziasosicn

ICENRTITICATION Nutsig =

0O aarpsauss -
&) ') (5 {6} in (2 O3]
» . SUNTOTAL BALANCE TO y TOTAL T v
FY 1976 F. 1977 FY 1978 FY 1979 FY 10/4.79 COMPLETE  iY 1oizis .

Jbls. | Cuiloys| Ouls, {Qutlays | Obls, | Outlays] Obls, | Outfaysil Oulk, Outlays Obts, | Qurtays § e, l v

027 |.16 |1.32 [-53 |41 75 | .25 (.81 |l2.25 |{2.25

- ———% b




ENERGY RESTCARCH & DEVELOPMENT FACT SHEZET {Continucd)
TAIL DS FUNDING REQUIREVIENTS: Federal Governmant Only (in miltines of dolinrs)

[ 1313 JA{ 8-

n (2) (5]
FY 1974 " v 197
1TCrA (Non=pddd) FY 1975 F 6

Vool Ueps mal o execrd 60 characlers and spaces) Obls. Ouilays Onls. | Outlays | Obts, Oul.ys C

Y e o s tunminag Ornanizalon, TOTAL {Curry formward e '

Loae Joeganeen? fundds, wilis o 8o)nrple I aummary sheet) Pw 1.85 1.60 7 .47 5.17 A 2&.
o e of cadli item of cepunpaumn? [—— e

Pl

—— f © Sam—

J 1w hall nailion Jollary or more,

waluatlon, development, and demonstratios
7 advance fuel cell technology for
‘roviding low cost, highly efficient clea: . 0.70
wepy small sources — pllot plant .

sipment

{Continue on S¢
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0 onoLy 085CEE e7/ A% Tec

- O mivvunm .

L&) é (51 (5} tn 1) v

197 ¢ ’ SURIOTAL BALANCETO g3 TOIN 1%,

jare Frin Fy 1275 F¥ 1979 FY 15.79 CONILETE FY 127 a0
P1Outlavs § Obls, | Jutlayz{ Outs, | Cuttayz | Obls. | Quttaps]| O, Dutlays Qe L] cuttavs [

e e e et
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S SUNMMARY OF FUNDING RIEQUIREMENTS - Federal Government Only ¢fn mitlions of dlerllors)

11} [rs] (']
. R Fv 1975 F¥ 1975
Requirement Obls. |Ouifays| Obls. |Ouitovs | Obls. | Ovttays | «
29.11128.36137.50 |34.78 |3¢
s, OPERATING (Serp. for detoll)
Totl Opcrating Requiromeants (fram etall Shewt)
- 0 0 .27 .16 -
. b. CONSTRUCTION (See p. for siriall)
Totat Construction Roquireinenty (/rom Detall Sheet)
b 9
€. EQUIPMENT (Scep. for Cetoil) 1.85|1.60 {7.47 |5.17 j20
Total Equipment Roquirements (from Delsll Sheet)
20.96 45.23 61
d. GRAND TOTAL-OBLIGATIONS - [
20.96{ 40.11
8. GRAN" TOTA.~OUTLAYS )
MOTE: If eooperativa proorsnys se prodosed, indicate the prnount by yesr of both private snd Fedoral government h ading.

voseona Sl 8 lne ehannlet 1A ernr Y o e tanvideel in the above Tormoat,
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}g RAXINTUA \ ?:&T‘Flc ATION U Ln
QNDENLY B .
-— 5 ’ ..
0 ML 060£5S &7/27 sl
] 0 (5) (6 n i1 -
T ' Suteotat Batance To B Yentl e .
FY 1976 Y 1972 FY 1978 FY 1978 FY $975.79 Complcio ;\I FY G730, 2,

bls. jOutlavs] Obls. |Ouilays | Obls. [Outioys | Obls. | Outiays] Obls. | Outtays | Obls. | Outtays 5 O | o
’ |

»50 |34.78 139.63 36.3&. 18,68 £9.64 |25.163.30.72[1159.961159.96

27 | J16 | 1.32] ".53] LAl }.75 (.25 81 f 2.23 2.25 .

%7 15.17 |20.53]9.86 |8.10 n2.69 |4.82 13.65 [42.70 [42.70

/ l
Lg 61.48 4.19 37.26 204,91 i

40.12 46,53 51.08 G1.16 204.91

i""‘"""“ 4 ndling. A bricf deseription of the Coopzrative programs ond the rationole for the division of funding
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e finy I ARG UL OPrML T Lovet nf Uity .
o 1ALT 5HLCT i O tasisins .
‘ - - D onnravy 1. IDENTIFICATION Nt
£ anparaziea 0°09550710507
:—T CHOGIAM __Conyarcion Techiniaues
g frurROGRAR Advaeeed Conennrs
v o Fhe w07 NTAGLNCY T
t SOOI WSRO
s LA UATTON ALD TITE [ RALEL O CORTRACTOR: Vorions
- we Peer 7 chararters and | Siie where v il be _\} Suato: ! County:

o forr SeEest nf conlrector,

-
’ Sard aledenvniatoan for stale

A 1 n, SORTRACTNON: .
A BT TH N -

P vt arae frra dnd gpaces fore Syr s vt cre ek wall be "{ cwse: l Ceunzy:

PECI

.pﬂ'orrm\l
NLA OF Cp.’:_‘l‘i_\:\CTGR:

S110 wherd work wil be ;J State: I County:
]

 auvanly.

performed

NANE O CGHTRACTIR:
Size whers vrork wiil Ee >| State: County:
porflormeed

NAME OF CCNTRACTON:
JSite where weeik will be poj Staze: County:
perforred

.. T F NCSCRIPTION OF :
PLLTOSAL A five year anaivtical and experimental program to conduct basi
gxn more than 24 lines of text research and development in a number of advanced energy conver.
== i nes prore then 70 chaoractiers N _ L ) of . co

it spaccs por lincl wethods for eventual use in high efficiency central station,

Ero Sy oatline noture and scope decentral;zed and small powver P] ants.

of v.ank to be unduerdken,
ncheding any nov facilities
wlich rmey have to be acguired

or constructed. - .

6. JUST!FICATION (Use aaepcrate sheet(s). See Item 6. on Instruction Sheet.)

7. MAJOR RESOURCE REQUIRENENTS
RESOURCE ’ .
v FISCAL YEARD 1975 1976 1977 1978

8. MANPODWER {1) Scicnufic 1G 19 1§ 19

in man yeary) {2} Technical 10 10 . 10 10
{3) Suoport 3 q 3 3
{4) Other

b. RANMATERIALS

(Lt malericls and units of
Pnusury below, such os tons of

twal, barrcls of oil, & singrams of N/A NIA
wranium, ete. Show amouat of
#4ch ia columns ot right.}

N/A N/A

€. LAND AREA (1) Gowt owned
REQUIRED "y oo o
finacres) | (3 Prvateiycnnd | ST A SLa SLEA -
—_ {4} Other I I ' i i




T K DUVELOFMLNT l_q:.a-l.‘! [ftarg

— SNLET . O Ay
) onnrnuy 1 1. IDENTIFICATION NUMBER
: E1 My NR0A550710350 107

t_Converaion technianeg
o Advaneced Conpepts
SENCY INIT TRy UMY e

' ’ Y

: Saries

25ITE NALL OF CONTHACTOR:  Uarpina
mavters aad ;}1:-- v'.!u-ni work vl be ‘:l State: County:
creeror; g8 TaRree D ¥

“ton Lor ststed BT 07 CONTHAGTOR: . .
of apucea fory Sy et costk vl e L ] epaear

‘ o porformnd >

| NASIE OF CONTRACTOR:

Sito where wark wast be ,’i State: County:

performnd }

NALUE QF CONTRACTOR:

Size whern work wiit be - State: County:
performed

NALE OF CONTAACTOR: -

Site whers; wiork will be > State County:
performed

N OF ’ - .
A five year analytical and experimental program to conduct basic %
7 of wext research and developrent in a number of advanced energy conversion

Ceunzy:

3

chwracters ~ . . . - P
’ methods for eventual use in high efficiency central staticn,
. and scope decentralized and small power plants.
wken,

alities

* acquired

‘& seperate sheel(s). See Item 6. on Instruction Sheet.}

; 7. MAJOR RESOURCE REQUIRENENTS

"LYEARD 1975 ) 1976 1877 1978 1978
_ntfic 19 19 19 19 19
thnieal 10 10 . 10 10 10
port 3 .3 3 3 3
per

¥ . ry

P .

of
2 f o .
E for of N/A N/A N/a N/A N/A
.ol -
) . .

e

tovned

Licasad | ,
yerrunid st fa Sar /e arfa . at /A v ia
”w . o Land s
NEEDED .
» 1 : [ ] [} [ [ ] -
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performed

NAME OF COGNTRACTOR:

Site'where work wiil be > State: Caunty:
porformed
NLAME OF CONTAACTOR: N

Site where weork will ba > State; County:
perforeed

[Sitawhers work sl be | State: i County:
i

* o, "1-HIT F DESCRIPTION OF
PLOTOSAL
(N miore than 24 lines of texe
gr. ) no more than 70 characicrs

A five year analytical and experimental program to conduct basi.
research and developrent in a number of advanced energy convers:

S macta per line) methods for eventual use in high efficiency central station,
l"-'m";V outline asture and scope decentyalized and small power plants.

ot vk to be underuaken, . .
i=zlading any v foClites
whiichs may have to be acquired
o constructed. .

6. JUSTIFICATION (Lse a sepcrate sheet(s). See Item 6. on Instruction Sheet.) .

7. MAJOR RESCURCE REQUIRENENTS

RESOURCE : -
v FISCAL YEARD 1975 1976 1977 1978 1€

MANPOWER (1] Scicntific 19 19 19 19 .
{in man ycars) {2} Technical 10 10 1 10 10 .
{3} Sunport 3 .2 2 2
{4) Other

) RAWMATERIALS N .

TLIst malerials aad unit: of
meuzure bolow, such as tons of N/A N
€cal, barrels of oil, Kiingraris of / 1A
@ranium, elc. Show emoun? of
€3ch in columns at right.}

L4

N/A N/A N,

€,

LAND AREA {1} Govtowned
RECUIRED 3 Gove-laased |
(inacres) {3) Privately-covned MrA e fA

{4} Othze '
. OTHER RCLSOURCES NEEDED

(Specity atem ond wnit of

) Fenure delow, Shuw gugntity Y - i

: mofmp. In columns at right.) None None None None N¢
()]

LY N7A -
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| S0 weheed awork, W!!.! <1 = Swie: Couniy:
. performed
(NAME OF CONTRACTOR:
Site where work wril be ] State: County:
performen
NAME QF CONTAACTOR: .
Site where wicrk will ba > Stare: County:
N performed N
i10F . .
. A five year analytical and experimental program to conduct basic -
of tex?

el research and development in a number of advanced energy conversion .
’ methods for eventual use in high efficiency central station,

" ndscope | decentralized and swmall power plants.

Cien,
oS
;acquired

asepcrate sheet(s). See Item 6. on Instruction Sheet.)

7. MAJOR RESQURCEZ REQUIRENMENTS

[\LYEARD 1975 ) 1976 1977 1978 1979

ontific 19 19 19 19 i9

=hnical 10 10 b i0 10 10

t 2 -3 3 3 3

opor
'_btr

of
tons of NIA NIA .
srams of
mount of
het.)

N/A N/A N/A

wtovmed

2
wtleasad |}

Rlely-Cvnad LA -

or ’

/A N7

/A ol 5.

g

" NEEDED
"uf
cspuanlily

L None None None None None
: "




S iy H':)L'Al‘t” AND DEVELOM S NT TFACT S ET (Continued) Lol b § Moy,
FtliGY | ‘ ) IDLNI ICATION PiUs

@ I YRSNTRITI]

ey 0609550710550 3

JUETIFICATION - State the specific waergy protilem or objective, and spealy how the praposyt will contribute to the solution of the problem
or appanment of the olyective, Inclinhe seasans 1or seect:nn the eeconunended Ipiraach avi'e other alter nazives, Ao include the bencl_ns
popentid to beder wed Hom merting the alirctives or solvang the problens 1or wiuch tinse propect is proposed. Quthne the nshs/uncertainties
(11L3), plans 10 mininLze RIU, and basrs tor prozerdmg in tace of H/U, Quantitative duatd should de used 10 the tuliest extent.

The objective of this subprogram is to increase the efficicncy of ‘energy conversion i
In-at to clectricity in-central station, decentraiized and small special application *
plants. There are a number of advanced cnergy conversion devices aad concepts cthat t
the potential for higher conversion efficiencies over existing systems. These conve:
cystems include the Feher (CO9) cycle, Thermionics and Advanced Thermoelectric Materi
The Feher (CO7) cycle and Thermionic conversion receive the highest priority under rt
«nbprogram because of their potential impact en large power systems. The COy cycle -
anears to offer efficiencies in the 40% to 509 range for temperatures zbout 1200°F.
Thermionic topping cycles have the indicated potential of increasing the conversion
cfficiencies of conventicnal plants from prasent values of 30 to 493 to the range of
40 to 50%. Because of the modularity of a thermionic systen, the efficiency of ¢ thé
conversion system is relatively independent of power level, thus, thermionics may be
to various types of decentralized power conversion. All of these conversion technig
Lave technical uncertainties invelving materials and/or engineering fixes. This prog
docs not involve large pilot or demonstration plants but rather research orieated tac
and, therefore, the risks are minimal comparad to the potential retumn.




. ""f‘.ﬁj\ﬂb" AND DLVILOPSUM NT FACT SHLLT (Continard] Lowel of E o,

. [ maamins BN ICATION LUt L I
0 onotwy ;

: 000%350710550302
B sunmvs
A\TION - State the specific encrgy nrolienm or objective. and specify how the praposal witl contribute to the solution of the problem
=t of the obiective, Includs reasons {or selvgting the reconunended approach gver other alter natives. Ao include stie banefiass
3 Dues elerand 17O Mty e obiee tives ar sodvareg the problens oy

which the project 1s proposed. Quthing the rishs/uncertainaes
« to minimezo R/U, and busis for procreding in face of R7U, Quanuitatave data should be used 10 the fullest exent.

-
f .

active of this subprogram is to increase the efficiency of ‘energy conversion freom

"~ electricity in central station, decentralized and small special application power
" There are a number of advanced energy conversion devices and concepts that have

tential for higher conversion efficiencies over existing systems., These conversion
' include the Fehoer (COZ) cycle, Thermionics and Advanced Thermoelectric Marerials.
~»r (C0g) cycle ard Thermionic coaversion receive the highest priority under this
»ram because of their potential impact on large power systems,

.

The €Oy cycle system
: to offer efficiencies in the 40%Z to 507 range for temperatures aboutr 1200°F,

‘nic topping cycles have the indicared potential of increasing the conversion

'necies of conventicnal plants from present values of 30 to 407 to the range of

‘0Z. Because of the modularity of a thermionic system, the efficizncy of ¢ thermionic
sion system is relatively independent of power level, thus, fthermionics may be applied
:ous types of decentralized power conversion. All of these conversion techniques
#chnical uncertainties involving wmaterials and/or engineering fixes. This program

- involve large pilot or demonstration plants but rather research oriented tasks "
_evxefore, the risks are minimal compared to the potential return.

- .




ENERCY RESEARCH AND DEVELOPLIENT FACT SHEET (Continued)

=EDULE eInciuce maior faciities and majur equipment. Indicate dates by Fisca! Year and Quarier).
a. DEVELO?VENT MMLeSTONES (number cach consecutively)

(Lirmit Titls of JMilcatone to £0 characters and spaccs)

b, DATES

Start

Cornplete

FYy | Q

.e diverse pature of this subprogram precludes specific develop-
ot =ilestenes.

srza would consist of analysis, design studies and

tal prograecs to investigate key issues of feasibility.

Eaa

[T

2 pre
paris
it Tzegrem Plan for different areas of investigation.

v major facilities or major equipment will be required.

(Conti to next eolumn)

75




|
w MU TIIEITINLT L
. DATES a. DEVELOPMENT MILESTONES tenntinued) L . -
t Complete ‘ 2esee
(Limit Title of Milestone to 60 characiers and spaces)
Q tFY {Q 1Fy ¢
i: .
I :
:i i
: ]
|
|
1l ;l
!
| F
!
)
'
i
]
[}
{
]
1
(Continue o:: separate sheet) Page of



S SYUVUARYCE FUNDING RECUIRSLIENTS=Feceral Goverrment Only (1n millfons of dotiare)

(st @ -
B Fy 1975 FY 1978
Requirement Obls. [Outoys|{ Cb-. |Outleys | Obls. | Outiays ] ¢
) 19119 |19 {19 115 |19 {.
8. OPERATING (Seep. for &elall)
Ta:a! Cpersting Requirements (from Detel Sheef)
ol-0 0 0 0 0
b, CCNSTRUCTION (See p.  for detell)
Tots! Corsrruction Requiremen?s (rom Detall Shect)
.1 .1 .1 <1 .1 <1
e EQUIPMENT (Seep.  for detall)
Tora! Equizment Requirements (from Detel Sheet)
2,0 2.0 2.0 -
d. GRAND TOTAL~OBLIGATIONS —
2.0 2.0 2.0
o GRAND TOTAL-OUTLAYS Eaa

KNATE- I cannsestive oy am ses proposed, Indicate the smount by year of both private and Feders? government funding, -




. -
-t

- -3

el AL

- IDENTISISATIZN WU
C crnoiruy
BRE LIRS BE3253372120702
@ “ (5 (s n @ 3
. . e ! Toesi st _2yee
FY 1376 FY 1977 FY157:8 | FY 1979 Fiu'? ;'53179 eé;::?:: l!‘- PRSI
Obls, |Qutleys| Obls. |Outtays | Obte {Outtays | Oble. | Outlays Obls, | Qutlays Csts. Cutlays !‘ c= _! LTI
i i
i
i
- N - - I;
1.9 {19 {19 {19 {1.9 |19 }21.9 |29 || 9.5 | o.5 0 0§ 9.5 a.3

1

.l

o1

.ol '01

-3 .3

0.5

2.0

2.0

2.0

2.0

2.0

10.0

2.0

10.0

2.0

10.90

povernment funding, A brle? doseription of the Cooperstive programs and the estionale for the division of funding

+
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ENERAGY RESEARCH AND DEVELOPMENT FACT SHEET (Continucd}

STAIL OF FUNDING REQUIREVIENTS ~Fectera! Go;rcvnmenl Only (in millions of doRors)

CERATING m @ @
FY 1974
{Non-Add) FY 1975 FY 1978
ITEM obls. | Outtays | Ovts. |Outiays | Obls. |Outtsys | OF
TOTAL (Corry forword .
to suramsry sheel) > 2.0 2'0 2.0 2-0 2.0 2-0 4
wame=of Parforming VOrganization:
. MANPOWER
02 Cycle MATERIALS
MAJOR PROCUREMENTS
_ ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION 0.5 0.5 0.9 0.9 0.9 0.9
iare of Pr-foeming Organizmiun:.
MANPOWER
Trericaics MATERIALS
MAJOR PROCUREMENTS
ALL OTHER
TCTAL FOR TH!S PERFORMING ORGANIZATION 0.7 0.7 0.7 0.7 0.7 0.7
ixmme of Per!arming Qrganization:
MANPOWER
Thermoclectric Materials MATERIALS
MAJOR PROCUREMENTS
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION 0.4 0.4 o 4 0.4 0.4 c 4 (
L] L] L3 » * -
“.ame of Periorming Organization:
: MANPOWER
h
Qther ~ MATERIALS
MAJOR PROCUREMENTS
ALL OTHER .
TCTAL FOR THIS PERFORMING ORGANIZATION C_».l. 0.4 0 0 0 Y

(Continue o0
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TIAT.ECATIIN WL LIS
: U .
! ORCEALY Nrr3gENTe AT g
= N
3 a) 5) 6 n 2 icH
BALANIETD | TOTAL EXCLUI %3
1976 FY 1977 FY 1978 FY 1979 Eaihia ooiereTe. || B 1834 foan 3 5 s
Owtlays } Oblk. | Outlays| Obls, | Qutlays| Obis. | Qutlaysjf Obls. | Qutlays curs. | Outteys Con | oo

2.0

2.0

2.0

2.0

2.0

2.0

2.0

10.0

i0.0

ol.o

]
i
1 16.0

-

Tt .0

0.¢

0.5

0.9 .

0.9

0.9

0.9

4‘5

4.5
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[0 Cv fC05CA 0 & CEVELONWENT FACT SHEET {Continusd)

~Fez-- -t Gowernrent Only ¢fa millions of dollor)

Ny, L2 WSTRLITION ¢

311 2) )
FY 1974
{Non-Add) Fy 1975 Fv 1978
ITEM | Obls. | Outlays | Obls. [Outlays Obls. | Outlays| Ot

TOTAL (Corry forward
to summary sheet) -3 0 0 0 0 0 0
Tit'a of D-ciecs, Location (Stae end County) and Toial Estimated Cost
ITEC) ta=—2cr each item consecutively). Every project costing one
M.5n g ‘zes or more shauld be separately identified with a brief  yam
w.hy 1t s recuind, No.
[ 21T LE OF PRCJECT (mnf 0 excves! 30 characters omt spaces.)| ()

Siate Counly TLC tin milliaus)

%o cunscruction of facilities or
arz2 pewer plants contemplated in
4is time period.

1
d

TITLE OF PROJEST (Not to execed 30 characicrs and spaces.; i)

Stote Countly TEC (in million}

faeseni;

[TTITLE SF PROJECT [Not 20 eacced choracfers and speces) [ )

Siate County_ TEC (in milliors) *

Sisersant:
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