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which noy have to be acquired
or constructed.

A five year analytical and experimental. program to conduct
research and development on a number of
methods for eventual use in high effic
decentralized and small power plants.
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A five year analytical and experimental. program to conduct basic
research and development on a number of advanced energy conversion
metihods for eventual use in nigh efficiency ce
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o JUSTITICATION - Staete the specific engegy protitem ar obiective | and spegify haw the proposal wis! coatribyte 10 the solutioo of the orobiem
KL "
or Attainesent of thee nbyective. Include de.sans lor selecting the eeconunericacd apnroacty over other Jiteraatives. Alko include the hanc! s
expire ol 1o e dlepawed Teom mm-timg the abjectees o ol the srobivneg s which the project s prropasced. Quthine the raks/ungertaintics

RN, planz  Aumemze BIUY, ama basis Tor proceeding in fuce of /U, Quaritatine detd should boc used to the fullest extent,

The objective of this subprogram is to increase the efficiency of energy conversion
{rem heat to clectricity in cendral station, decontralized and small spccial apli-
cation power plants. There 2re a number of advanced energy conversion devi§es and
concepts that have tiz potontial for higher cenversion efficiencies over existing
systems. These conversion systems include the Feher (C0o) cycie, Thermionics,
Thermal Oscillators, Tharmogalvanic Cells and Advanced Tbermoeleciric Materials.
The Feher (C0Z) cycle and Thermionic conversion receive the highest oriority under
this subprcgram because of their potential impact en large power systems. The

€02 cycle system appeers to offer efficiencies in the 40 percent to 50 percent
range for {emparatures about 12C3°F, Thermionic tcpping cycles have the indicated
potential of increa2sing the conversion efficiencies of conventicral plants from
present values of 30 to 40 percent to the range of 40 to 50 percent. Bacause

of the modularity of a thermionic system the efficiency of a thermionic conversiun
system is relatively independent of power ievel, thus thermionics may be applied
to various types of decentralized power conversion.

Other conversion techniques such as thermal oscillators, thermogalvanic cells and
advanced therroelectric materials have the poteni* i of increasing the efficiencies
of small power plants. '

A1l of these conversion techniques have technical unceriainties involving materials .
anc/or_engineering Tixes. Tnis program Joes not involve large pilot cr demonstra-

tion plaats, but rather researcn-orientad tasks, and, therefore, the risks are

minimal compared to the potential return.
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ENERGY RESZARCH AND DEVELOPMENT FACT SHEET (Conginued)

SHEDULE tInclude major facilitics and mojor equipment. Indicate dates by Fircel Year and Quarter).

2. DEVELOPMENT MILESTONES tnumder each consecutively) > DATES
¥ a s
(Limit Tille of Milestone to 60 charoeters and spoccs) Start Complete
rrloflry |Q
The diverse nature of this subprogram precludes spacific
cevelepant milestones.
The program would consist of analysis, design studies, and
experimental programs to investigate key issues of feasibility.
Submit Program Plan for different
areas of investigation 75 | 1

(Sontinue to next colpmn)




Leval ol Ertore: T N Tt :
B uaxisyw ISENTIEICATION NU
O oroERLY _
O earnesaum 6803580775522z
8. DEVELOPMENT MILESTONES (continued)

i

-

(Lim!: Title of Milestone to 60 eheracters and spaces)

EORR " T T T

AP AN

o

v byparitaiin W .

(Continue on separate sheet) Page cf




8 SUMMARY OF FUNDING SEQUIREMENTS—Federal Government Only (In millions of doilers)

{1} Vi o @©)
1074 : § ) . :
( (S:n-AZSd) FY 1975 1975 Fy 1977 Fr?
Requirement Obts. |Outloys | Obls. |Cuttays § Obls. | Quttavs | Ob%, | Outtaye | Obte,
s. OPERATING (Seep. fordetafl) 1.9 1.9} 8.5 | 9.5 | 9.5 |9.5 8.5 9.5 9.5
Toul Qperating Riequirerrents (from Detsl] Sheet) : 1
| - : o |o ]
b. CONSTRUCTION (Seep. for detall) (¢ 0 |0 6 _+10 0 0 I
Totsl Construction Heqairemem_s {from Detoll Sheet) . ]
¢. Eau:Ph’ENT(s”“ 'DF‘EIBR’ Oui 0.1 . 0!5 0.5 0.5 0-5 0.5 0.5 aos f'
Total Equipment Requirements (from Detall Sheel)
. [ s
. . i
. 2.0 10.0 10.0 16.0 10.05
d. GRAND TOTAL-OBLIGATIONS T
- 2.0 10.0 10.0 10.0
s. GRAND TOTAL~-OUTLAYS
by yea

NOTE: 1M cooperative proarame are proposed, Indicate the smount
. . .- e ® at . ® cnm

€.

r of both privare and Federal government funding. A brief deseription of the
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9.5 9.5 ;9.5 8.5 9.519.5 ;9.5 47.5 |47.5 0 0 47.5 1£7.5

-0 0 0 0 ] 0 0 0 .0 0 0
G 0 '
0.5 9.5 |0.5 .5 .0.5 0.5 0.5 2.5 2.5 0 0 i 2.5 2.5
10.0 10.0 10.0 50.0 0 50.0
10.0 10.9 10.0 10.0 50.0 .0 50.0
|

ment funding. A belef deseription of the Cooperative programs and the sationale for the division of funding )
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

T ITAIL OF FUNDING REQUIREMENTS~Federal Gavernment Only (in millfons of dollars)

O ERATIN
n {2) &)
FY 1574 -
(Non-Adg) FY 1075 Fv <976 .
) ITEM Obls. | Cutlays | Obls. |Outlsys | Obls. |Owiisys | Obls
TOTAL (Carrv forward - - .
mmm,_;’:,’j;"” > .0 | 2.0 10.0| 10.91 10.0{ 10.0 IOL
1ne gl Pe-:3rming Organization:
0 Zycle MANPOWER
2 MATERIALS
MAJOPR PROCUREMENTS
ALL OTHER
TOTAL FOR THIS PERFORMING GRGANIZATION
0.5 | 0.5 |46 | 4.0 {4.0 ! 4.0 4.
=e of Performing Organization:
L MANPOWER
Thermionics MATERIALS
MAJOR PROCUREMENTS
ALL CTHER
TOTAL FOR THIS PERFORMING ORGANIZATION
0.7 (0.7 {2.0 2.0 2.0 {2.0 |2.
-me of Perizrming Oroanization: . ) V
e . MANHDWER
Thermoelectric Materials yaremare
MAJOR PROCUREMENTS
ALL OTHER
TOTAL FOR THIS PERFOSMING ORGANIZATION 0.4 {0.4 |1.6 |16 |1.0 [1.0 1.
..
. 1 :me of Performing Organization: 0.2 0.4 :
3.0 | 3.0 |3.0 0 '
Other MANPOWES o ) * ‘ * 3. 3.
MATERIALS
MAJOR PROCUREMENTS
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION

(Continue
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i . . ’
0 410 4-0 4.0 4&0 4.0 4-0 20-0 20.0 0 0 2060 20'0
4& |

2.0 12.0 | 2.0 | 2.0 | 2,0170.0 0.0 10.0 i-10.0
Al
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET {Continued)

[T AIL OF FUNDING RECQUIREMENTS ~Federal Government Only (in millions of dollars)

© QUPMENT

_ , () 2 w
. FY 1975 -
iTEM ) _ (Non-Add) FY 1978 FY 1576 FY 1977
tEach 1irm1 not to excers 69 characters and spaces) Obls. { Outioys| Obls, |Outtays § Obls, | Outisys Outle
X 2 por!Terming orgznization, TOTAL (Carry forward g -
sl aqupmant fgnds, with 3 soparate fo summary sheat) b 0.0 0.1 0.5 0.5 0.5} 0.5 0.5 §0.5
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. 03] .03 6.4
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0.5 0.5 10.5 0.5 0.5 Jo.5 fos |25 | o | o “ 25 | 23

¢.2 0.2 {o0.z (0.2 0.2 1.0 0 0] i.0 1.0
) A

0.1(0.1 0.7 | 0.1 {0.1 0.5 0 0 8.5 3.5

0.1[0.1 (0.1 [0.1 [0O.1 0.5 ¢ 0 5 a.5 6.5

0.1 0.1 j2.1 101 (0.1 0.5 0 0 li 0.5 0.5
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A five year analytical and experimeatal program to conduct dasic :
research and developacnt on a ausher of advanced energy conversion
methods for eventual use in high-efficiency central stacion,
decentralized and s=all powver plancf.
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O NiNimus
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Eper U] (o 1 denw ] e nre Ting the 0Iyechives of 1olving the probiless tor wihnch the proct s groposed. Outlere the rsis/unceriainties
(U), fatans 1@ mumnnge KU, gind Las 1or proceeding in face of R/U. Quantitative dutd rhnuld be wsed 1o the fullest extent,

The objective of this subprogram is to Increase the cfficiency of energy conversion from:
to clectricity in central station, decentralized station and smail special application p§
pilants. There are 2 nutber of advanced energv conversion devices and concepts that have:
the potential for highar conversion efficiencies over existing systezs. These conversioz
systems include the Feher (CO,) cycle, Thermionies, Thermal Oscillators, Thermogalvanic :
Cells and Advanced Theracelectric Materials. The Feher \CO,) cycle and Therzionic Conve1
receive the highest priority under this sutprogram because of their potential impact on j
large power systems. The CO, cvcle system appears to offer efficiencies in the 40% to 5,
range for temperatures about 120CC9F. Theroioanic topping evcles have the indicated poten;
of increasing the conversicn erfficiencies of conventional plarnts from present valu2s of }
30 to 40% to the range of 40 ro 30%. 3ecause of the modularity of a thermionic system,
efficiency of a therzionic conversicn systex is relatively independent of power level,
thus, thermioniecs nay be applied to various types of decentralized power conversion. d

i
Other conversion techniques such as Therrmal Oscillators, Thermogalvanie Cells and Advanc‘;
Thermoelectric Materials have the potent1al of increasing the efficiencies of small povel
plants. .

All of these conversion techmiques have technical uncertainties invoiving materials and/
engineering fixes. This progra= does not involve large pilot or demonstration plants bL,
rather research-oriented tasks and therefore the risks are minimzal cozpared to the poten:
Teturn.
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’ . Fy { Q || FY

diverse nature of this subprogram precludes specific develop-
. milastones.
procren would consist of analysis, design studies, and
‘Tiz2ntal programs to-investigate key issues of feasibility.
1t Prosrém Plan for different areas of investigation. 51 1

ajor facilities or major equipment will be required.

(Ccntinue 1o next column)
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tn & o
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

SETAL OF FUNDING RECUIREMENTS - Federsl Government Only (fa milions of dolters?

. CPERATING o @ - ‘
A Fv 1975 FY 1976 FY.
TEs Obls. | Outleys | Obls. |Ovtteys | Obis. [Owtteys | Obls.
TOTAL (Corvy formerd
10 yommary cheet) »} 2.9{ 2.0] S.0} 5.0} s5.0| s.o0] Ss.0
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. MARPOWER
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Vg breis MAJOR PROCUREZIENTS
ALL OTHER
TOTAL FOR TRIS PEAFORMILG ORGANIZATION 0.5 0.51 2.9 2.0 2.0 2.0 2.0
“s9wg of Po-lgroming Organigation:
MANFOWER
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Teralenics MASOR PROCUREXENTS
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s~z 31 Py 20r ruiewy O-gamizotion:
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"
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{Continue on Sepon
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. DETAIL OF FUt:BING RECUIRELIENTS ~Fectral Government Only (v milions of doliern)

. COSTRUCTION

e i 7 4 s e e I -

n @ @
FY 197¢
e £v g Friem
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Centirued)
4L OF FUNC!NG REQU:IREMENTS-Feceral Government Only (is miltions of dollers)

CauIPENT

43} L

ITEN ng\-' 93, FY 1975 FY 1978 Frwn
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Low-BTU Gasificztion of Coal
Gas Turbines

Secon?d Prigritv:

§4715]
Potassit— Topging Cyele

Fuel Cells

Use of Waste FTuel
2dvanceé Ccncepts
. Enabling Technoliccy

2.  INDUSTRILS CCNTRISTTIOY

Py T L

In these progra=s, the leval of incustrial coniribution will vary over the
progrzna's life, cenenc1“g on the degree oI tecnniczl risk, cn the znount of

investment reguired, and cn the tize reguired for financiel xzetvrn en the

Investrent. TUntil technical Zeasibilit~ Zzs keen demonstrzted, litile, if any,

industrial contrizuticn is likely. 3Szsed cn discusrsions with industrial re;:esentativ:
and on rast exzervience, indusixial contriduticn to the pilot stage will b2 apsroxi-
mately 25 rercent, for by this stage %2 risks and time to financial return are
diminishineg, -e

. The deconstration plants will be burilt at sites selected by a consortia
of electric viilities. Cne of these utilities will operate the plant and rarke:

the power cenerateS., The cooperating utilities are anticirated to make large

contributicns toward the constructicn of the plant, approximately SO percent
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