I. ENABLING TECHNOLOGY

The Fnergy Jonversion Program 25 a whole needs an undergirding
base of enabling technologv which promotes improvement in the major
systems or makes feasible entirely new concepts. All central station
conversion plants,'for instance, can benefit from the application of
superconducting machinery through lower capital costs, increased
reliability and slight increases (1/2%Z) in system efficiemncy. 1In a
similar vein, materials behavior, optimization and develovment can
provide more reliable systems or bring to realization new devices.

Recause of its supporting nature, this suborogram has also received

our lowest priority.
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(a) Superconducting Elcctrical Machinery - increcased conversion efficiency (up to
13 for large installations), circuavention of size limitations of components 7
which may be shipped froa factory to installation site (approx 650 MW), avoid:
of forcign competitors from capturing futurc markets for electrical machinery-
{motors, generatiors, and transformers).

Tke development of electrical machinery using conventional zpproaches appears,
to have boon maximized. Exploitation of the phencmena of superconductivit:

appears to be the oniy avenue to procced for further improvements in efricienc
and to crable the production of larger: units for central station application.

The principal risks/uncertainties center around the complexity of the envisior
systens and thus their acceptability to industry and the utilities. ™o sciem
breakthroughs zre required but considereble cngineering RED is required. The
discovery oi higher temperature superconducters would reduce system complexit,
costs of acquisiticn znd operation, and provide further increases in system
efficicncy and reliatility. The minimum progran would provide for design and’
construction of a 100 My a.c. generator and deemphasize work on auxiliary com-
ponents. :

(b Undergirding materials RED for all components cf advanced conversion systems -
heat exchangers, MHED, high temperature- gas turbines, etc. -

Advanced concepts (higher puwer, higher temperature) will require materials
which are now bevond the current state-ofi-the art. Fer example gas turbines
with 2500° F inlet te-peratures will requirc new vane and first row blade
materials. MDD will roquire special materizls for ducts, electrodes, and
insulators. High tezperature heast exchangers will ~eouire nigh strength mater
resistzuat to thermal shock and eyclic fatigue and which will eminimize iater-
diffusion oI contaminznts froz one working fluid iznto the other. The effect
of micro izpurities in hot work fluids oa the leng term properties of high
temperature ~aterials is pcorly understood and in sone cases not at all. Ther
is a necd not only for new materials but also 2 more cooplete bank of engineex
data on existing materials to allow prediction of long term relisbility. This
is & level-of-effort activity to permit study of only the most obviously izgor
Probleas a2nd is intermediate between short term development and multidirection
basic rescarch.
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juperconducring iiectrical Machinery - inereased conversion efficiency (up to

*% for large installatioms), circumvention of size limitations of compcnents .
thich may be snipped {rom factory to installation site (approx 650 MW), avoidance
of foreign competitors frem capturing future markets for electrical machinery
motors, generators, and transformers).

“he development of electrical machinery using conventional approaches appears
:0 have been maximized. Exploitation of the phencmena of superconductivirty
iprears to b2 the only avenue to proceced for further improvements in efriciency
¢ to cnable the production ¢f largery: units for central statien application.

. 2
te principal risks/uncertainties center around the complexity of the envisioned
*ystens and thus their acceptability to industry and the utilities. No scientific
sreakthroughs are required but considerable engincering RED is required. The
siscovery of higher temperzture superconducters would reduce system complexity,
osts of acquisiticn znd operaticn, and provide further increases in systen
fficiency and relickility. The minimum program would provide for design and

onstruction of a 100 MW a.c. generator and deemphasize work on azuxiliary com-
onents. :

. ndergirding oaterials RED for 211 components cf advanced conversion systems -
cat exchangers, MiD, high temperature- gas turbines, etc. .

dvanced concepts (higher power, higher temperature) will require materials

1ich are now beyond the current state-of-the art. Fox example gas turbines

th 2500° F inlet texperatures will require new vane and first row blade

terials. MHD will require special materials for ducts, electrodes, and
nsulators. _High temperature heat exchangers will reguire high strength materiais
:sistant 2o thermal sieck and cyclic fatigue and which will minimize inter-
ffusion of contamirznts from one working fluid into the other. The effect

" micro ispurities in hot work fluids on the leng term properties of high
mperature naterials is peorly understood and in some cases not at all. There .
* @ need not only for new materials but 2lso a more complete bank of engineering .
ita on existing materials to allow prediction of long term.reiizbility. This

- 2 level-of-effort activity to permit study of only the most obviously important
obleas and is intermediate betveen short term development and multidirectional
sie research.




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Comtinued)

L DULE Include meior faciltics end rmejor cquipment. Indicote cates by Fiscol Year and Quarter).

. CEVELORPMENT MILESTONES rnumber coch consecutively) b. DATES

Li Titl ALl 62 charact d ) Start Complere

4 it T: Ml 1 ca,

rLimit Title of Milcstone 1o cheracters and spo. e o = o
Engineering design for 100 MW superconductor generator 75 |1 §77 | 2
Construction of 100 M) generator® 77 |1 (|79 | 2
Testing of 100-} generator® 79 | 2
*(uys2 corventional auxiliary components)
Strive for developaent of materials for 25000 F (inlet tem~- (74 |1 |79 |1
rerature) gas turbine short life operation
1D - electrode § insulator matls ceveloped for reduced temp. 5 |1 {79 | 2
orerction
Minimai acquisition of test data for engineering data bank 75 (11 - |-
Strdies of selected micro-impurities 7S {1 Jongding
attack on properties of materials at high temp. - mnmal
effort

£Cnntl to next
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8 SUMMARY OF FUNDING RECUIRENENTS~Fedrst Gomm-.en: Only (tn mLilors of Colicre)

Estimated it
(1) 2 (] (]
Koo FY 1975 FY 1976 Frir
Requirement Obls. |Outlays { Obls. |[Curleys | Obls. | Oudeys{ Oba. |[C
us. OPERATING (Seep. for detoll) 0.510.5 1.6 1.6 ! 4.6 4.6 6.1
Tetal Operating Requiremenss (from Detall Sheet) -
b. CONSTRUCTION (Seep. for detoll) :
Total Comruction Requirements rfrom Detal? Sheet)
& EQUIPMENT (Seep. rordetaly 0-|o 0.2 0.2 0.4 0.4 0.9
Tara! Equipment Requirements {from Detafl Sheet)
, - 0.5 1.8 s.o! . | 7.0
¢. GRAND TOTAL-OSLIGATIONS }
0.5 1.8 S.0 :
¢. GRAND TOTAL-OUTLAYS 4 ..ZA
- Industry might be expected to cost share (provide additional support)
the development of superconducting electrical machinery data in the
progran. The exact amount cannot be determined at this time.
NOTE: I £00perativa Droorams are D dl -' te the am by ycar of both privete snd Fedaral govern
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ENERGY RESEARCH AND DEVELGPMENT FACT SHEET {Continued)

STAIL OF FUNDING REQUIRENENTS—Federal Government Only (in milliona of collare)

Estimated .
OFERATING " @ &) w
FY 1974 : :
(Noo-Add) Fy 1975 FY 1976 FY 19‘
ITEM Obls. | Outlays | Obks. |Outleys | Obls. {Owlays | Obls. | €
TOTAL (Cerry forward
o summary skeet] > 0.5 0.5 1.6 1.6 4.6 4.6 6.1 [~
<am= ot Performing Crganization: '
s . s MANPOWER
rariCUS - MO .
5 - not specified MATERIALS .
MAJOR PROCUREMENTS :
ALL OTHER .
TOTAL FOR THIS PERFORMING ORGANIZATION 0,4] 0.41 0.5} 0.5] 2.6 2.6 3.4
Zupercenducting Electrical Machinery ;
Jama of Pertormung Organization: ‘_.
varicus - not specified MANPOWER ) .
MATERIALS -
MAJCR PROCUREMENTS
ALLOTHER
TOTAL FOR THIS PERFORMING ORGANIZATION 0.1 0.1 1.1 1.1 2.0 2.0 2.7
mdorgirding Materials RED
:ame of P--forming Organization: :
MANPOWER
MATERIALS :
MAJOR PROCUREMENTS :
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION

.ame of Performing Organization:

NMANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHEFR

TOTAL FOR THIS PERFORMING ORGANIZATION

(Continue on Seper




Lewtct £

) TAXKIUN
| )
-

T o=5rsLy

IDTUTIFICATICN AL 2T

X3 stnineu

§0-83
B - {1 ) 6) m
Froom | omvien | oevew | oeees ) RTEI (Rt
Qutlays | Obls. | Outlays] Obls. | Outlays | Obls. | Outtaysif Obls Cutloys oro !Outavs || O o e
|
L0

6.1 6.1

5,9/ 5.9

24_3 24.3

6] 2.6

3.4] 3.4

3.4} 3.4

13.1 ] 13.1

20.4 | 20.4 || 33.5

“l
(W]
.

(4]

P o aai T .

s0l 2.0

2.7 2.7

2.7 2.7

2.7} 2.7

11.2 | 11.2

16.2 (16.2 || 27.4

27.4

L PR L

(Continne on Separcle Sheel)

FONIEv L e

~—

*THese are

ongoing progiens

Pagn of

o AR SIS AL TS o T R TR s e

—m——




ENEHUY HISLARCH & DEVELCFYENT FACT SFREET (Continued)

2. DETA'L OF FUNDINC FECUIREMENTS—Federal Governanent Crly (2 mililons of collars)
5. CONSTRUCTION “
- X [£}] (2) {3} \
FY 187 g i
NONE (Non-Add)  Fyi97s Fy 1976 Fr¢
ITEM Obls. | Outlays | Obis. |Outleys Obis. | Outleys| Qbls,
TOTAL (Carry forwerd '
1o surmmary sheet) >
Tie of oo een, Locat.on (State end County) and To:al Estimated Coast
TTEliralmLiresch item convecuilicly). Every project costing one
T 2mCD aey or rore should be separately identslied with a brief  jram
: Tty it s regueed, : No.
TLE OF FROJETT (Nut 10 excced 30 charac ters and spaccs.) { )
ll Counly TEC (in raillions)
Siaten.ond
i L
§ TATLE OF PROJECT (Not to exceed 30 characters and spoces.) { ) r
S1ate Counly TEC (in milllons) l
Il Sirerent: ‘
T3 LE OF PROJECT ch: ‘o exceed choracters snd spoces.) t ) .
Siate County TEC iin millions) ’
Staternent:
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ENERGY RESEARCH & DEVELO?MENT FACT SHEET (Continued)
TAIL OF FUNDING REQUIREMENTS~Federal Governmeat Gnly (in miltions of dollars)
SQUIPMENT

itens

Estimated
n o «
. FY 1974
ITEM (Non-Add) FY 1975 . FY 19726 FY 1977 ;
Eeck 2tem not Lo execed 60 characters end spaces) Obls. Cutlays| Obls. (Outlays | Odls, |Outlays | Obls. | Outlays |
4 -
R fraoor pesfgrmery organeation, TOTAL (Carry forword
T2f e creeny funds, with g separate fosummarysheet) B | O 0 0.2 0.2 0.4 0.4 0.9 0.9
~11-37 ot ¢:ch iiem of eQuipment —_—
“ane halt mattion detlars 00 more,
1) Various organizations - no major 0 0 0.1} 0.1 0.2| 0.2] 0.6} 0.6
dtens ’
2) Various organizations - no major 0 0 0.1 0.1} 0.2} 0.2} 0.3] ©.3.
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b JUSTITICATION Stafe the spevilic enciqy paobless ar objectae, and i‘)g(l'y how the praposal will contrebute to the solution of the problem
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amma ot Paciarsg Oreamsarion:

MANPOIER

‘ericus - not specified MATERIALS

MAJOR PROCURERZENTS

ALL OTHER

TOTAL FOR THIS PERFORLING ORGANIZATION
‘miarsirding Materiels R&D 0.1] 0.2 2.7] 2.7T| 3.6] 3.6 5.k
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f,:,‘,‘; hhere worx wil be > Sodte: Coumty: yarious Unspecified Industria
. . NAME OF CONTRACTCA:
Site whcre ware wiil be B | Staze: Ccunty:
. . . Hotawd i -
. * NAME OF CCNTRACTCRA: -
JSitevhere vizrn waa Se >‘ Sze: County:
aerisrmed 1
.. DRICF DESCRIPTION OF ) _ _ ]
’ lt:norosn: ' Stperconducting Electrical Machinery: RSD to-develop the naxt

{No morc than 24 lincx of 1ex?
end no morce than 70 ckarocrsry
and spsces per Linc)

Brielly outline ajture and scope
of viork to be undertaxen,
Inciyding any row facilities
whick may have 1o be acquired
of construcied.

generation oI superconducting motors, generators, transforzers,
and auxilizry crvogeries. The goal would be to comstruce, test,
and connect to a pover distribution system a 100MW a.c. supercond

generating system. Alsc, preliminary design and testing of compo
for a 6C0 iy system. )

Undergirding materials R&D for all coaversion systems components
sincluding develoo=ent of n

aterizls for advanced systems requiring:
materials bevond the curreac state-of—-the-art; the perfornance of
testing 2ad acquisition of a bank of engineering data on currentl
available materizls to enable prediction of long-term reliability.

5. JUSTIFICATION (Lxe aseporate rtheet(s). See ltem 6, on 1

rIfruction Skeet.)

2. MAJICR RESCURCE AZQUIREMENTS

RES(%’RCE FISCAL YEARP 1875 1976 1977 T 1978 1979:
. MANPOWER (1] Scencific | 78 83 97 97 ~ 97
(in man yeargj {2) Technical | 90 o 1i1 111 11]_._.-'
(3] Support 78 83 97 97 97
{4} Ozher 34 38 44 44 b4,
5. RAWMATERIALS
(LIt malcrials one wnitls of
measure boelow, such as tons of -
:::tx":’;':fs‘;‘;w::‘:':::‘;' Research qgantities elemdats ang compounds. .
¢och in columns at rizke,) " .
& LANDAREA {1} Coviowrea | ExiScing Tesesreh fzcilities - no additibnal ;
REQUIRED (2! Govt-leasrd i " ' ' "
{inacres) {31 Prvareiv-cwr gt " [ "
(4) Other { oL " ”
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NALE OF CUNTIACTER:

Site where work will be
periormed

,.! Sote: -

] County:

Various Unspecified Iadustrial

NAME OF CCNTRACTOR:

Sife where worn wt be
pecformed

pe i Suates

County:

RAME OF CONTRACTOR:

Sile 7 NTIC VeIIA Win UC
performzd

’,i Soge:

County:

,. BIWEF CESCRIPTION OF
PROPOSAL
{No morc than 24 lines of text
and no morc then 70 chorceters
end spaccs per dinc)
Briclly outline natwre and scope
of work 1o be undurtacen,
taclcding any pow facilities
which may have to br acquired
oF cgrstructed.

generatica of

and auxilizzy

generating

testing ax

Supercenducting

Electrical Machinery: RS&D to develop the n2xt

superconducting motors, generators, traansiormers,

crrogexnies

. The goal would be to construct, test,
and comnect to a power distriburion systea a 100MJ a.c. supercondi
systec. Also, preliminary design and testing of compon
for a 600 W systen. ) :

Undergirding materials R&D for 211 conversion systems components
sincluding davelopzment of

materials for advanced systems requiring

materizls bavond the current state-oi-the-art; the periormance of
acauisition of 2 bank of engineering data on currently
available mzterizls to enzble prediction of long-term reliability.

5. JUSTIFICATION (Use 6 sepcrate sheztls). Sce lier §. on Instruction Skeel )

i . 7. MAJICR ESSCURCE RSQUIREMENTS
RES%URCE FISCAL YEARD 1825 1876 1927 ’ 1978 1973
1. MANPOWER (1) Scienuific 75 83 g7 97 97
fors wen years) (2} Technical 20 gL 1i) 111 111
K * §3) Supporte 78 S3 a7 97 97
o (4) Ozher 35 38 44 &4 44

2 9. RAWMATERIALS

LLE materisls and unils of
meesure delow, such o tons of

N

-

§ ®ool barrels of oil. Kiiograms of Research cuyzntities elemgats and comporpds. -
x ®roplum, clc, Show smauntof

; goch in columns at rizht.) .. :

je. LANDAREA (1) Goviowrzd EXistinZ Tesdccrea feciiitdes — no additibnal
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NALE OF CORTHACTOH:

e mig T ] Sue: County: Various Unspecified Industrial Sites
. NAME OF CONTHACTSH:
Site whrre vwiva wid b e Sytes Coumy:
performed i - .
MAYE OF CONTRACTOR:
{Sitewdere vizra wur e ’i Szazo: County:
. perfsrmed
10N OF . . - . .
‘ Superconducting Electrical Machiaery: HRS&D to-develop the naxt
mee of text generation of superconducting motors, gemerators, transformers,
70 charoctcre and auxiliary crrogenies. The goal would be to construct, test, .
o and connect to a power distribution systen a X00MW a.c. superconducting
l:f;::m generatiag systen. also, preliminary. design and testing of components
“aelites for a 600 XJ systen.
1be aequired

Undergirding materials R&D for zll conversion systems components -
sincluding develeszent of naterials for advanced systems requiring
materials boyond the current state-of-the—art; the performance of
testing a2nd zccuisition of a bank of engineering data on currently
available materials to enable prediction of long-term reliability.

Lse a separate sheet(s). Sce Item §. on Instruction Skeet.) . .
7. MAJCR RESTURCE REQUIREMENTS

CAL YEARD 1975 1976 1977 1978 1978
ciratitic 75 83 97 97 97
Teshnical 90 cé i 111 111 111
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SERGY RESEAREH AND DEVLLOPMERT FACT SHEET (Contnucd)  Lewlof Lttt
. (€ mAxtaIUR IDENTIFICATION NURSE

D onccay 0€01550510555€02

0 mINiUM 4
S JUSTIHICATION -State the wwific energy problem or ohjrcuve, and specify how the 1 onosi! will contebute 10 the solution of the problem
or MLanerd of e by, FNCIude 1eaons s seleciing e 1eCoavnended SUAFGICN over other altrr notnes. Also include tha benefaty
et et Lo S deraved o miveiing the objectves o solving the geotie s far which the prowect is proposed. Outhine the reks/uncertainties

(F'L-l) » .1:1'. ta tmemmze RIU, and basis for procecdimg in face of B/U. Quaentitative data should be used Lo the fullust extent,

Supsreonlucting Electrical Mechinery - increased conversion efficiency (up to iR for

%
By
stollutions) citcunvention of size limitatiens of componsats which zay be shizred frem tq
» Inst ailation site ("“’Crox. bSO o

N3t M), avoidance of foreign cozpetitors froa cedturing f\.t
~rets for eleetrical much:.ncry f:xotc*s generators, and transzor::ers)

;e devalepzent of electrical achmevy using convericnel spproaches eppears to have been
Exploitztion of the phenczens of superconductivity avpesrs to be the only zvem

ximized. oh
procecd for further improvements in efficiency and to enebie the production of larger w

.r control staitica 2pplicztion.

1e principzl risks/uncertainties center around the cexplexity of the envisioned systexs a
ieir accept2pility to industry and the utili‘.:ies. do scientilic breaktircughs are .-eguir
:nsiderable engineering RED is required. Tre discovery ¢f higher tempersture superconiu
>uld reduce system cczplexity, cesis of e.cculsltlon and operation, and previde “'“'ther in

1 system efficlency ané reiiebdbility. The zaxizu= zrcaran weuld rrovide for design and con
ion of a 100 MW systez, its auxilisry cczponants, connecticn fo & commercisl power distri
ssten, end preliminzry design end testing cf cezpenents of a2 6C0 MW system. This would x
5>r the pmexirum rete of sdvancerment without mmecessar:,' duplication.

>) Undergirding zmaterials RZD for all cocronents of edvanced conversion systexs -~ heat
D, high texpere tn.e gas turbines, etc. )

idverced concepts (higher power, righer teoperature) will rejuire raterials which are now

:ne current stete-of-the-art. For exasple, ges turbine with 2500°" inlet terrerzitures wi:
12w vane and first row blade r__x.emals ¥ZD will recuire special rmaterials Tor du..ts, el

:d insulators. iHigh temperature hezt exchangers will require high sirencta zmeterials re
0 thermel skhoek and cyclic fatigue and which wiil mimimize 1:te-d£“usxc:z of' co'\t rinend:

e worring fluid into the other., The offec:i of miero izsurities in hot werking fluids o
long-term prorerties of high tempersture mzterials is Poorly unéerstood and iz so=e cases
x1l. Teere is e need not only for new meteriais ou\. e2lso & mwore cozplete bank ¢f engines:
n existing materials to 2llow prediction of lons~term relis=bility. “Teis is le"el-of_.‘-eff
:ct:.vny to acceierate scientific ard tacnnical ¢ vance...ent and is intermediate tetween s
levelor=ent and multicdirectionzl besic resesrch.




:.ABSH AND DEVLLOMRERT FACT SHEELT {(Continuwd) Lrelof Liton
’ 0 maxises IDENTINICATION NULLER H
D ey [Locorss50510555¢02

N -Stare the specific encrey prohlem or ahjective, 3nd specify how the praposil wall coninbute 1o the solution of the problem
o the otyectine, Inclucks serams for selectong the ervomunemded anncaach ower olfier alternatnect, A0 sncled: the fxivelity
alor vead Iroums 1wt 's) the otyect .o OF salvinng the sxrotucnr: o svinch the tworect 15 proposad. Outhine the srksfunceriaateg

munmeze AU, and basis for proceeaing on face of YU, Quantitative tdatashould be wicd 10 2hic fulicat extent,

wrlucling Electricel Machinery - incrcesed conversion efficieacy (up to 1% for lerge-
15) citcumvention of size liritaticns of components which =2y te shirred frex factory
;ion site (epprox. 650 M), cvoidance of foreign cozpatitors froa cepturing Tuture

clectrical mechinery (=moters, generators, and transforzers).

sent of electriczl machinery using convericnel approsches eppears to heve been
Exploitation of the rhencmens of superconductivity apresrs to be the only avenue
‘or further imorovements in efficiency and to eneblie the production of lerger units

taticn =policztion.

& ]

A risks/uncertainties center around the conmplexity of the envisicned systexs end thus
:ebility to industry and the utilities. Mo scientisic brezkthroughs are .ecuired but

» engineering RID is reguired. The discovery of higher temparsture superconductors

* systen ccoplexity, costs of scguisitiorn 2n@ ozerasien, axd previde further insresses
Ticleney a2a¢é reiisbiliily. The zaxizum prozram would erovide fcr design and ceonstruc-

X0 MW systen, its auxilizry ecmpenents, connecticn to 2 commereisl zower distribution
preiiminary Gesign and testing ¢f ccmpenents of 2 600 MW system. This would Drovide

itmun rate of advancexent without unneeessary éuplicztion.

xding zeterials RED for all cozzonents of advanced coaversion systems = heet exchenges

.:::perature gas turdines, ete.

mcerts (higher pover, higher texperature) will reguire raterials which ere now baeyend
state-of-the-art. TFor exaople, g=s turbine with 2500°F inlet temperaztures will rescuis
d Tiwst row bizde materizls., 12D will require specizl materizls for ducits, elsoctroses.
ors. High temperature hezt exchangers wiil require high sireacth mzterials resistsrt
shoeX end cyclis fatigue and which wiil minimize interdiffusica of conteminenis Sxo=
fluid into the other. The effect of miers imgurities in heot werking fluids on the
rorerties of high temperature =materials is poorly understood and in soxe casss net =t
is & need not only for new meterizis but 2lso & more complete bank ¢f engineering fztc
o2terials to =2lleow vrediction of lons-~term relisdiiidty. Tris is level-of-offort
accelerate scientific ard tschnicel zdvancerent and is intermedisie Tetween short-ters

4%

and rulticdireciional basic reseerch.

i




ENZRGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

< 4EDULE dinciude mafor facilities and major equipment, Indicate dotes by Fiseol Yeay and Querter).

2. DEVELOPLIENT M4ILESTONES (mumber zech conseeutively) b. DATES
(Limit Title of Milcstone vo 60 charocters and spacey) Start Complere
rvlo]ry Ja
{2) Ensizeering cesign for 100 M4 superconductor genera.ior and
eo=gponents 75 | 1} 76| &
Construction of 100 MW system 76 | L4 78] 2
mesting of 100 MW system 78 | 2] 79! 2
Tiu-in to commerciesl power distribution system 9|28 79 %
Pralinina=y design of compcnents for 600 MW system 76 | 2 | Ongbin
(b) Develeorment of advenced materials for 2500°F (inlet
tec—parature) ges turbine ™| 1] 78 3
J2w meterials for MHD and heat exchangers epplications 75 | 1 pogo Eng
Aczuisition of engineering deta for performance predicta~
biliy Ongbing

Studies of effects and mechanisms and kineties of attack of
micro impurities on properties of materials at high temper-

atures

fContinue to next column)

o

bing




Level 9% kriert:

) G reaxiaum IDENTIFICATION KUR2ER '
ORDERLY P
gmm!r.-.u:.-. 05 01 55 C5 10 55 542 - -
. DATES 8, DEVELOPMENT MILESTONES (continucd) ) b. DATES -
t_ | Complee . , Swet i Cimzem
1= To . (LImie Title of Mit to 60 char and spages) oS
1l 76 4
18 78] 2
2 79 2
24 791 k4
2 | Ongpink v
1f 78 3
1 bngopngj -
. 1bing
nebing
- {Continue on sepercte sheet) Pags of




& SUNMARY OF FUNDING PEQUIREMENTS~Federal Government Only (in milllons of dotisrs)

_Estimated

NP MCPYIre-Tres-giey

D TY'C.TRRTACELSS JeR LI

Starting in fiscal 'T7 industry might be expected to cost-share .(provide additia’

{1} 2 o "
A FY 1975 FY 1978 Fr 1977‘
Requirement Obls. |Octlays{ Obls, |Outteys | Obts. | Outtays | Obls. | Outti
H
a. OPERATING (Seep. for etall) 0.5 } 0.5 (11,2 { 11.2} 12.0) 12,0} b {ik;
Tozal Coerating Requirements (from Detal Sheet) ) 4
E
1
b. CONSTRUCTION (Seep.  for detall)
Toz21 Comsiruction Requirements (from Detall Sheet) 3
) 4
c. EQUIPLENT (Seep. fordetol) 0--1]0 1.6 1.6] .2, 2,01 34! <
Total Equipment Requirements (from DetoR Sheet) 1
- 0.5 12.8 14.0 ok 391
d. GRAND TCTAL-OBLIGATIONS S
" 4
0.5 .8 1%.0 1
& GRAND TOTAL-OUTLAYS 1 -
it

zmachinery at the rate of epproximately $2 M per year - the exect amount camnot bi
. 4

*These are ongoing programs.

NOTE: I cooperative praprams sre propoted, Indicats the smou

nt by yser of both privete snd Feders! goiomn

e m lomne

ment funding, A briei dosc




Leve oresiore™T " T

T mAxIIUM IDENTIFICATION U223 ]
O omozaLy | o . !
O wMrmen CE€ Ci 55 €5 10 55 sZno |
- o "€3-135
@) {5} {6) { 2} s}
-~ . - . : Subtotat Balance To J o Towl Exzdag
1938 FY 1977 . FY 1978 FY 1973 F¥ 187579 Comprers ¥ LEY 1972 100 7 8 21

Outiays | Obis, |Outteys | Obss. Qutlays | Obls, | Outlays{ Obiz, | Outeys Obis, {ou:leys 3 Ob's, ;'f':—'.’.‘!vs
. ' i

12.0) 1k ik o ! 3k [1k.0 | 31k.ojik.0 | 65.2 | £5.2 86,2 | R4.2 Il y57 L1151.&

i
. |
NOXE : !

201 30! 3.4l 34| 3.44 3.4 3.1 13.81 313.81 18,21 180 i 25 9| 22 s

. : |
o - |

7.4 7.4 17.4 79.0 104k 183.4|,

B R B S T RS TRV N P FEPL I

coregay.
A eiA Y

RN

WSSM NI NATS

—

1%.0 17.% 17.4 17.4 79.0 |  |10b.} 183.L

nla——

o g -

»

rovidc additional support) the development of superconducting electrical
mount cannot -be determined et this time.

nt funding. A brief dozeription of the Cooperative programs end tha rationale for the division of funding o
. A o!
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{2) Other H o . ! "
8. OTHER RESOURCES NEEDED | o ; ]

ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

STAIL OF FUNDING REQU!RENMENTS—Federal Government Only (in millions of dollars}

| OPERATING - Estimated .
n (2; b} .
FY 1974
(Non-Add) FY 1975 FY 1976 Fri
. ITEM Obls. | Outiays | Obss. |Outiays | Obls. |Outieys | OBk
TOTAL (Carry forward
1o summary rheet) > 1i 11.2} 12,0 12.0} 1k.0
sam= of Pe-forming Organizeticn:
.Verious - not specilied ‘MANPOWER
MATERIALS
. MAJOR PROCUREMENTS
ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

Svperconducting Zlectricel Machinery 0.% | 0.k 7.2y 7.2 7.2 T.2]| T.2
:ame of Perlorming Organization:
MANPOWER
Vurious = not specified MATERIALS
- MAJOR PROCURENMENTS
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION
__ _Undercizding Meterinls ReD 0.2 lo.1 ! 40! wol ugl| ug| 6.8
«2me of Pcrforming Organization: :
MANFOWER
MATERIALS N
MAJOR PROCUREMENTS
ALL OTHER

TOTAL FOR TH!S PERFORMING ORGANIZATION

v . lame of Perlorming Orgaaization:

MANPOWER
MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION .

{Continue on Srpur'




JHRCzS Negweb

l Levet of Effort: IDENTIFICATION NUMEER - |
. T3 staxIUM :
A MININUSS n _
. 0 M 120-185
3 {4} {5) 5] n 121 ©?
' ; SUBTOTAL 2ALANCETO | TOTAL EX¥CLUSIS
, FY 1976 FY 1977 Fy 1978 FY 1979 i FY 1975-79 corirzte % || Py 1832 1Cos T 5
“ 1
Outleyz | Obls, | Quilays| Obls. | Qutlays| Obls. | Qutlaysyl Obls, Qutlays Obis. i-Cuttavs ovs. | oue-..
1
- n " ! - .
2.0( 12.0{ 1k.0} 1%.0{ 1%.0] 1&.0{ 1k.of 1k4.0] 65,21 65,0 | €E.2!E€5.2 i 361.5¢ 1%,

2] 1.2}

7-2 T¢2

7.2} T.2

7-2

35.0 [ 36.0

Lk 3| bk,3

€0.3

—rmee v

R R JRLT LY

0 a4 W Seneath A Ty W ee s

e e ae b e
B .

~a| nnl| 6.8| 6.8] 68| 6.8] 6.8 &al 2001292 lki0llyoll 733:¢ 71 -
%These are
- ongcing
prograss. :
] i
. r i
= ’ ’ ‘ |

i ’ | .2

| :
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. DETAIL OF FUNDING RECUIRELENTS—~Feceral Governmen: Orly (in millions of doliors)

b, CCR3TRUCTION

HONE

1) - {2 J (0]
FY 1974
{Non-Add) FY 1975 FY 1976 FY 1977
1ITEM Obls, | Outlays | Obis. {Outlays Obls. | Outiays] Obks, |Out
TOTAL (Carry forwerd ’ 4
to aummary sheet) >
“ole of pro 25y, Losetion (State and County) and Totzl Estimeted Cost
TEN emamrem ea0h it corseeusively). Every project costing one
2.ty e mare shoyld be separdtely identified with a brief e
- Il et s recured, No.
i T TLE OF FROJELT (Nof to wxeeed 30 charectors and epaces )| { )
i
, Suaze i County TEC (in millions)
! i
P Llater=ees
TITLE CF PROJECT (Noi to excecd 30 cheracters and spaces.) { . .
¢ Suae County TEC (in millions
| Siaterent: .
| .
|
!
t -
[
!
{
; -
ki !TLE. OF PAGJECT {Nof lo exceed choreciers and spcees.] { )
1]
| state County TEC yin millions)
!
Statement:
]
{Continue on Seperste She
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET {Continued}

ZTAIL OF FUNDING PEQUiREMENTS~Federal Governmeat Only (in millions of dollara)

EQUIPR'ENT

Estimated
n =) ) ;
TEM ot FY 1975 FY 1976 - FY 1977
{Zach t:em not to exeeed 60 characters and speces) s | Outlays| Obls. |Outlays | Obls. Out!m Ohls, i Outsys
N ey Sortarreng 0Tgozstion, TOTAL (Cary forward ‘ :
rroaggiomane funcs, with 3 separate fo summory sheet) P 1. 6 . 6 2 2.0 h 5
* et on od 2zsh itern of equipment e e
3 Crenaif muton dolisrs or more,
8. Varicus orgznizetions -~
r3 maler itezs o] 0]0.8]0.810.8} 0.8}10.8 0.8
b. Vericus orgenizations =
no =major items 0 o} o8] 0.8

1.2 1.2 2.6 2.6

(Continwe on Separcic Shevt)
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; g Level of Effort: IDENTIFICATION NUARER ‘_~
. G maxpiuM -, - %t .
CJ ORDEALY 66 91 55 05 10 55 5802
_ 0O mrvimum 1650=-165 .
o 4) {5} {5 7)) %) ©) .
1976 - FY 1977 FY 1978 Fy 1979 SUBTOTAL BALAICITO TOTAL EXCLUDING

FY 1975-79 COVFLLTE %

b FY 1874 (Ccls. 72 8)
Quilays § Obls. | Qutlays] Obls. | Owlays | Obls. | Qutlays)| Obls. Outlays QObis. | Qutlzys

Onts, Cusiays

[¢]

2.0 X 3.k 3-14_ 3.4 2. hl 2 njl 3280 1 18.2 . 18.2 “ 2.0 <30
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w aie feep umf pracrs fof

HAME OF CONTHACTOR:

Site where wwurs will be ), State:

R ETITN |

County:

e OF COMNTHACTOR:

NONE SLLECTLD

il vehtC VeI N Wit DR

periormed ,5{ State:

Courty:

NAME OF CONTRATTOR:

Site where work wail De

State:
peforawd >!

Eoumv:

NAME OF CONTRACTOR:

Site where werk wiil be

i State:
performed >

County:

NALE OF CONTVSACTOR:

Site whore work wal be

! State:
performed >‘

County:

, 1 F OLSCRIPTION OF

F . CoAL

(2 ggore than 33 lines of text
aet m e than T0 charactcrs
2o 1 apares por lincl

{1ty Cathiine nyture 2nd scope
of wora 13 L undertaien,

| ocuhin) any acwr faaities
v.%cfr puy have 1o te acquired
ot vonstructed.

to 400° F.
the freons.

“x

v

-

i

Develop turbo machinery capable of developing useful power levels:
fronm low temperatu*c hezt. sources such as solar, geothermal or hc:
now discharged fron steanm and I.C. engines - approximately 2500 F-
Organic working fluids such as:

Pevelop reguired techmology to des:.gn and construct
25 Mie systea by approxizately 1$80.

150 Butane, amwmonia ¢

i. JUSTIFICATION (Lc a separate sheetis). Sez Item 6. on Instruction Sheet.)

7. MAJOR RESOUR

CE RZOUIRSMENTS

KESOURCE

1 .
v FISCAL YEAR P‘ 1975

1976

1977

19%

1. MARPOWER 1) Seerufic

2 9

Q

28

fin man ycarsy {2) Technicai

10 10

10

20

{3) Suopory

1.5 1.5

- 1.5

{4) Other

l
}

+ BAWMATERIALS

TList matericls and units of
mesture below, such as fans of
Faul, Barrels of oil, Kilograms of
branlum, ctc. Show amount of
each in columns ot right.
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Site nhicse work wtt be > Stata: County:
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NAME OF CONTRACTOR:
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un 23lircsof text | Bevelop turbo machiriery capzble of developing useful power levels

*
[

»

ithe 7O chersctem | £ron Jow temperature heat sources such as solar, geothermal or heat
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fMow discharged fron.steam =nd I.C. engines - approximately Z50° F
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- noa faciities the frecns. Develop required technology to design and construct a
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. a7 125 1ite system by approximately 1980.
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|25 Mie _system by approximately 19890.

-5 JUSTIFICATION (Use a separate sheetis). Se2 Item 6. on Instruction Shezt.)

7. MAJOR RESOUR

C= REQU:

RIEMENTS

RESOURCE

v FISCAL YEARD>

1976

1977

1978

1978

. HANPOWER (1) Scienufic

9 9

Q

12

25

{in man ycarsy {2) Technical

1G

10

20

{3} Suznert

.S 1.5

1.5

3.2

{4} Other

Pt fob
' (=]

- DAV MATERIALS

CLst matericle and units of
measure below, guch as tons of
€ol, barres of oil, Kidograms of
ranlum, etc. Show gmount of
€och In columns ot rigkt,)

~

T -

- LARDAREA (1) Goutowned

BLQuipsp {2) Goveresied

H ~
H

Hnecres)

(31 Psvately-owned 1

{4) Oxher

NEGLIGIELE

O¥FELR FLSOURCES NEEDED

{5pecity iter and unit of
Micssure brlow, Show guantily
©of €ach in columns at nght)

m

{1




>

e,

V\:’_.‘.' BLSLARCH AND DLVILOPRIE ST FACT SHLLY (0.

*

£ nsitiniung

14
‘ i
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Low-temperatureRankine (vapor) cycles using organic fluids or ammonia are suitat’
for use with geothermal or solar-thermal energy sources and as bottoming cycles |
for steam powerplants. The technolopics for design of pover conversion systems -
for all three applications are so similar that overall program ccsts will be dim,
if a single, intcgrated RgD Program is conducted on these power coaversion syst.
rather than three independesnt, duplicating programs. T
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nIASY RESZARCH AND DEVILOPMENT FACT SHECT (Continued)

4
PUE tresiule melor faeillics and raler equipment. Incizate dotes by Flacal Yesor and Quarter).
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Q LU UAARYCF FL70%5 PECUIREMENTS~Federal Gavernment Only (in milions of dolters) N .
) @ ) w

. &.7’..1.’;2, T FY1975 FY 1976 Fv 1977
Reguirement Odts. | Outtays { Obls. |Ovutlevs | Obts. | Outtays | Obte. | Ounts
A CSERATING (Seep. for detall) - 1.0} 0.9 3.0 2.8] 5.01 5

Tota! Operating Requirements (from Detsll Sheot)

b, CONSTRUCTICN (Seep. for detall)
Te:al Consiruction Requirements (from Detall Sheet)

€. ECUIPUENT (Seep.  fordetefl)
Tots! Equipment Requiremer:s (from Deloll SAsel)

¢ GRAND TOTAL-OBLIGATIONS 1'0_ 3.0 .; . 3.0

& GRAND TOTAL-OUTLAYS . s

il mintbe nmneine hy wasr of both Drivate and Fedoral povernment funding. A brief duerie
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. i i
: ) Bt
b i
) § {
»8] 3.6 5.1} 5.00 5.1 5.0 5.1 18.0 | 19.0 | 30.0 | 39.0 &
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ENIAGY FIZISZARCM AND DEVELO?

“IENT FACT SHEET (Continued)

AL OF FLNDING RECUIAS SNTS~Feceral Government Only (ir: ;millions of dollare)

. FEPATING

in 2) 3 . te) .
SIS | ews | s | e
ITEM Obls. | Outisys | Obls. |Outtays | Obls. [Outtays | Ob. | Ou
TOTAL (Carry forward
£0 summary sheet) > .ol 0.9 z Q 1 8 5.0l 8
™ o! Performing Organization: N ‘

. . ) - - 0.50| 0.45} 0.50{ 0.45] 0.50] 0.
MANPOWER 0.50f 0.45] 2.50| 1.35] 4.50} 4.

MATERIALS

MAJOR PROCURENENTS

ALL OTHER

‘TOTAL FOR TH!S PERFORMING ORGANIZATION .

=e ot Pertaeming Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FCS THIS PERFORMING ORGANIZATION

~w 2! Peric-ming Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

e of Pertarming Or'ganiu:ion:.

MANPOWER'

MATE R1ALS

MAJOR PROCURESMENTS

! ALL OTHEFE
TOTAL FOR THIS PERFORVING ORGANIZATIDN

{Continue on Sepavete .
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we | mom | oeom | e ) BT )CRSED RRRET
Outlays | Obls, Ounavs Obls. | Outlays | Obls. Outlays‘ Cbls. Outlays Chls, ::Gu:tavs Gz, | Curses

1.81 50!l 5811t en} 41 5.015.1 r 19.0 1 19,0 001 30 D4 2o 0 | 25 0

. 0.45] 0.50] 0.50] 0.80] 0.75

1 .8 10.01 10.0
1.35] 4.501 4.60] 4.20] 4.35} 3. 2 .

.5 3
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1 3.8
3. 15.2
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T - L R L e e T eIV LT AT G, e - -‘ﬁ
ET LTI A NT NG FIL RIS ey Coememme it Dnlv (14 = illi0ng 02 €3N )
ST ITT sITICN -
FY 1974 . Z
{Non-Add) FY 1975 Fy 1976 FY 1977 A
. ITEM Obis. | Outlays | Obls. {Outleys | Obls | Outleys| Oblc | Ouvleys,
TOTAL rCorry forward ) o
to summary sheet) >

=2, Losation ¢Store and County) snd Total Estimated Cost

{nu=~Nre cxon {lem comvecuticcly). Every project costing ane

g1 e mzee thoud be sesarately identilicd with a brief  fiom
T s s s reSured,

; No.
T F e CuZCT INOL to excecd JUcherectcrs ond spuces )| { )
"ae i Courty TEC (in miliions)
!
"aleTienl
None

N¢

TLEL CF FnDJERT (Not to exceed 30 characters and 2paccs.)

HY ] County TEC (in millioms)

Taiementy

TLE OF PROJECT (Mot to 2d ¢k

alﬁ‘, ) (

s L County . TEC (in millions) -

alemanlis

*{Continue on Separate Sheet)
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ENERGY RESEARCH & CEVELOPMENT FACT SHEET (Continued)

27T . OF FUNDING REQUIRENENTS~Feceral Government Only (tn mitlions of doliors)

= 7 EMENT
i L+)] <] (2
4
1TEM m‘;}:j ! FY 1975 FY 1976 FY 977

ach {tem nat to exceed 62 cheraclers and spaces) Obls. | Outlays| Obls. [Outleys § Obls. -|Outlays § Obls. | Outleys
-.—* 3¢ grrioemyng grpaacitian, TDTA;. {Carry forzard N ~

Twmmantfurds, with 33:parste o summory sheet) e

et easn o of equipimens —_————— ——

gt el SIilarg O MOre,

Ncne NONE

rContinue on Separole Shee




Y 1976
" {Outleys

FYianz

Obls,

()

QOutlays

1)

FY 1973

Obls,

Cutleys

®

. FY 1979

Cbls,

Qutlays

Leova! ¢F Eforee-
5 MAXIaun
O osoerLY
G2 minmsung
¥
SUBTOTAL
FY 1575.79
Obls, Qutlays

——T
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1974 L.
153'..-2@ | FY 3975 FY 1976 FY 1977

Requirement - ot |ouuays ] Obts. JOuueys | Obls, | Outteys | Obls, | Outtey

2. OFERATING (Seep. for 2eisil) - i.9} 0.8 3.0 -z.8} 5.0{ 5..
Total Operazi~g Requirements (from Delell Shret) )

5. CONSTARAUCTION (See p. for detald)
Tt Constrestion Requirernents ffrom Tetall Sheet)

e. EQNFMNENT (Seep.  forletallj
To:2l Ezuipment Requirements from Detall Sheet)

€. GRAND TOTAL-OBLIGATIONS 1.0 5.0 120

. GRAND TOTAL-OUTLAYS 0.9 2.8 | 5.1
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: ’ 4 ]
: i ‘ il
‘ : - i
! i
. i
] _-2.8] 5.00 5.1} 5.0l 5.1} s.o 5.il 19.0 | 19.0 | 35.0 i 30.0 § 49,0l 23n |
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" 11
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) ii.
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i 55‘
&
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CESIARCH AND DIVELCFLIENT FACT SHEET (Continued)

QULE clmriuce marir fucilit oy e mator cQuipment, Incicote cates by Flacal Yecr and Quarter).

a. DEVELCPMENT MILESTONES rrumber cach consecutively) b. DATES H
1
S Compiets :
(Lin:it Title of Milcstone to 69 charucters and spoces) tont
. FY | Q j FY | Q

1~
Q
x
re

erperature cold vapor bottoming cysles

Raniine bottoming cycles for increased power plant efficiency
in cold recions

{Continue to next column)

7512

7512

80 { 2




t CANTTEIDAT.ON NLEER
O anevnes ‘
. 8. DEVELCPMENT MILESTONES rconsinuce) 5. DATES
e St i Co—zate
— {Limit TL.'e of Milestone to 60 charnctcrs and spacer) .
o) FY |2+ Fv | ¢
|
|
2 .
2
I (Continue on severvte shez?) Page of




ENZRGY RESEARCH AND DEVELOPWENT FACT SHEET {Continued)

'DETAIL OF SUNDING RECUIREME NTS—Federal Government Only ?in milllons of dollars)

a, CPERATING

(&) @ .

n t2)
FY 1974
{Non-Add) FY 1975 FY 1978 FY 197
ITEN Obls. | Outlays | Obfs. | Outisys | Obls, | Outlays § Obls, o
TOTAL (Zarry forward :
10 summary sheel) » 1.6 0.9 3.0 1.8 5.0 3
Name of Fer‘orming Organization: 50

- - 0. 0.45{ 0.50| 0.45] 0.50
MANRPOWER 0.50| 0.45} 2.59| 1.215] 4.50| <
MATERIALS !
MAJOR PROCUREMENTS ’

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

Na=ea of Ferlorming Crianization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FCR THIS PERFDRMING ORGANIZATION

Nare of Pertorming Drgarization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR TRIS PERFORMING ORGANIZATION

Nare o! Farfatming Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

 TOTAL FOR THIS PERFORMING ORGANIZATION

{Continue on Scpare _
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FY 1975-79 CC'FLETE i
« |Outlays | Obls. | Outlays] Obls. | Ouvtlays§ Obk. | Outiays Obls. Ouslays dv'e, }Ou:!avs'

11 1.8! 501 51} s50; 53} 5.0[5.1 119.6 | 19,9 3.0l sa ol son oo e

"0! 0.45} 0.50, 0.50] 0.80{ 0.75] 1.5 [1.65} 3.8 3.8
"0 1.35) 4.50] 4.60} 4.20] 4.35{ 3.5 [3.45}15.2 | 15.2
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DLLL/ATILIT & WOV IR nIive Fraes JO8G T (WU IGOUY "'""
AL o= FL".‘.'D.'.'.'G REQLIRELENTS~Fedcral Covernment Only ¢in milllons of dolars)
o, CONSTRULTION .
) (L]
Fr 1974 -
(Non-Add) FY 1976 FY1ee
ITEM Obts. Obls. | Cutsys! Obls | C
TOTAL (Carry ferward o
to rumriary shect) @
cavon (Siate and County) ard Tota! Estimated Cost
tmsmtor paen S corsrcutively). Every project costing ane
25 or more shon'd Be e nardely identficd vath 2 bref
LRt R IO SR TR 1L M
TITLE C- FROJECT (Nt fo cacecd 3 chaructcrs anud spuces.) 2.
TEC (in mulliona) H
——
TITLE U~ PRQJECT (Not to exceed 30 charocters and spaces.) ( 4
TEC (in millions)
.
1
QLT (Not (2 excee chaaciers gnd spaccs.)
I TEC fin mul:ons)

| -

i
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FY 1977

Obls.  Outlays

- {5}
FY 1978

Obls, { Qutlays

(6
FY 1879

Obls. | Outlsys

WAXDIUM
ORDERLY
TN
[ &)
SUaTOTAL
FY 1375-79

Obvls, l Qutlays
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p10LT DESCRIPTION OF . -
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Fals Develop turbo machiner capable of developing useful power levels fr,

(%o mor then 24 lincs of text
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{freons develop required te
jS¥stem by approx
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low tempera e hect sources such 2s solar, geothermal or heat now :
discharged <rcn stean and I.C. engines - approximately 2500 F to
4009 F or ic working fluids such as: isobutane, armonia or the
olegy fo-desizn and construct a 25 Mde
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cin

imately 1980.

Development of a bottening cycle for. the HTGR.gas turbine system :
will be carried out and a test facility built. Demonstration by 1.

€. JUSTIFICATION (Use a separate sheet(s). See I'em 6. on Instruction Sheet.)
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v FISCAL YEARD 1975 1976 1877 127 kil
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Develop turbo machiner capable of developing use.ul power levels from
low temperature heat sources such as solar, geothermal or heat now
discharged from steam and I.C. engines - approximately 2500 F to - °
400° F orgonic working fluids such as: isobutane, ammonia or the
freons devzslop required Lecrnolc5y to-design and construct a 25 Mye
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Develoﬁment of a botteming cycle for. the HTGR.gas turbine system
will be carried out and a test facility built. Demonstration by 198S.
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7. MAJOR RESOURCE REQUIREMENTS

FISCAL YEARD>

1978 1976 1877 1978 1979

IR {1) Scientific

17 22 37 37 35

ars) (21 Tachrizat

11 12 20 14 : 30

13) Support

2.5 2.5 T 3.5 3.5

{4} Other

‘ERIALS

sials and units of
‘low, such a: tors of
+ ©f oil, Kilograms of

te. Show amount of
umns at ri75tL.)

NA T ]

EA (1) Govtouned ]
? (2 Gevtdeared |

. NEGLIGTET

13} Prwateiy-cowing 1

14) Other |

SSQUHTES NEEDED !

Pirswnteom f orvosmr



BLANK PAGE  °




R L LL

v gl ALLEEY

[T "w

\ . -("l‘ ag

+ o oo Qg D Charactrs and LS
r ) T XL aof a ot uiamen S8V, -
: Mhors aatiesns e 31ated NAST l"r CRIRWITON:

e & wlirel w
gn P aSsaravives sied SUGOCE Jouf

sovumly,

LoR demperaire LyCies” — .. - =
..‘E.:\.'.-\. r.._\.
NPJ'I‘ Or C()‘JT“-’?C'TO“'
s 1 v vt e werth 250 bg Zrazg: § County;
ERC PRIV § P2 _‘_: Anaes i Lounty:
s b tere o N 3 -
| NANME OF CONTRACTOR: 10 HE SELECITD
Slle W EaE w3t A el I ;.: Seaver Counzy:
perforney H
| 1SAE OF CORTRAITON:
le r.“n-tcr..w Kk wesl S92 ! Stave: Sounty:
D152 armse} 1 y -
TRALE OF fC'S?il-n' | 451
ASierbhsre vetekt wel BE 5l Saate: County:
petfotmad i

'+ piolf DCSCRIPTION OF
FiCCIGAL

B (N e thon 23 lines of text

L et romore than 70 chorecicrs

end apxes s lined

[rictly outling ndture Snd sSode

of work 1O b unceris<en,

inAu2ing 3y ntrw {3kt

which ny have to bt asgwred

of corstucted.

[ SO

Develop turbo =2

low temperature bc..t scurce
cischarged Ircz steam and
40G6° F orgenic working fluids such as:
freons develop reguirzd tochn
Xizmstely 1ISSO.

s¥sten by approx

Developzent of 2 bots

will be carried out and 2 test facility built.

S0 F to

-.‘.ng cycie for the IGR.gas turbine system
Demonstration by 198S.

hiner capable of dcrclowrg useful power levels from
s suth 2s solar, geothermal or heat now

-.C. enbz..cs - nn"ron""r.c}v
isobutane, azmonia or the
olegy to'design and ceastruct a 35 Mie

& JUSTIFICATION (Usc & scoouie sheetfs). Scc liom €. o0 fnucrucicon Shest.p

[oR——

7. MaoJOR RESJLUECE R

Rzl

REIENTS

RESOvURCE FISCAL YEARD

ee—

§

8, MANPOWER {1) Scommufic

[

22

{in men yeary) 12) Teshaiznt

[™
<
RN §

!

iq

8

{31 Suoooet

N |4
0
{2

2.5

JI NN
=
g4l

S
b
Jad

o)
b

— {3) Crher

b RAVILATERIALS

(LLs? sugterials aned wnits of
weaure below, such as tons of
enal, Barvels of 0if, Kidozrams of
Waram, clc, Show emount of
toch én columns ot righey

[—

=S LARDANEA (1] Goviconed

KEQUIRED 12 Goreanng |

VRO Y

al
8

*y

{in ocees) ) &n stwarunac

[5L VPPN S I

(£) Qe l

| €. OTNER KESOURCTS NEECED
I5peee?y sters and ymit of
mrasny Bvlow. Nhow guanidy
Of ok in culumng ol nght.)

4]

POPORRCNpIFPre J o

[ VPP



: i VUL TANY T T waneaed) PSP RIS

1 IS 1af " Adiald nelt3 D

0 ounciey
0O wnisuna

]

A% staxitaed IDCRTIFICATION NUME ‘ I

e HEE ICATION: Sitate gloe speen o v opy praddon o edviectia, 3ad Aptrly Bawe (R fw sl nall onnteshete 1o thr nluton of The (weblem
) - ;n:.m-:m ol tle algmton=  Free lnbe 1esair Lae AT itmg T8 §rrStrmmsmbol Sy wes s esort Otloct 20es matores, Ahus includ? the benrlits
PR 1 Bok pbearven) Teantow stoewrioes § a5ee ¢alore Tourmy oot Sasbeotey D0 (U GIseonr. o SMneh S pwiyeCt s pragwrd, OQuthiry the rrhsluncertertics

L10N, e T ruundine oo U, and Wndg T graoes ding 1a face of Y. Cusniitatec (st shuald be sarst 10 the fulleit extent.

Low-temperature Rontine {vapor) cycles using organic fluids or amsonia are |
suitahle for usze with gcotherzal or solar-ther2al crergy sources and as bot
cycles for steaam powernlants. The technolopics for design of power comvers
sycteas for all throo applicnations are so similar that overall progran cost.
xill be dinminishal if a sinnle, integrated RED prorram is conducted om thes
poxcr conversicn systess rather tharn three independent, duplicating progrs:
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w=teaperature Rarkine (vapor) cyeles using erganic fluids or ammonia are
itable for use with geothermal or solar-thermal cnergy sources and as bottoming
clas for stoam rowernlants.

The techrologics for design of power conversion
'stexs for all tirec applications are so similar that overali prograa costs
31 be dininisked if a sinale, integrated RGD .rogram is conducted on these

fer conversion systess rather than threce independent, duplicating proagrass.



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

€. SCHEDULE taclude major focilitics gad major equipment. Indicate dates &y Fiscol Yeor and Quarter).

: 3. DEVELCPLENT MILESTONES (number cach consccutively) b. DATES

; tLirzit Title of Micstonc to 60 chy -oivs and speces) Start
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. 1. Low temperature bottoaing cycles 75| 2480

| 2. Pankine bottoming cycles in cold regions 75: 2180
3. EIGR direct cycle-tottoming cycie demo- plant 75| 4 §8S
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continucd)

3

Requirement

SUMMARY OF FUNTING REQUIREMENTS- Fedzeral Government Only (in minlions of doliers)

{2}

FY 1975
Outlays

FY 1977

(&)

a. CGPERATING (Seep.  far detall)
T2t Operating Requirements (from Delell Sheety

b. CONSTRUCT'QN (Seep.  for Cetoll)
Total Corstructicn Requitements (from Detall Sheet)

€. EQUIPNENT (Scep.  Jordetall)
Toral Ecuipment Requirements (com Detall Sheat)

d. GRAND TOTAL-OBLIGATIONS
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. GRAND TOTAL-OUTLAYS
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