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methods for eventual use in high efficiency ce.ntral station, 
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A five year analytical and experimental, program to conduct 5asic 
research and development on a number of advahced energy corlversion 
methods for sventua] use in high ~fficiency c~ntral station, 
decentralized and s~all po~er plants. 
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¢;f wor k to 1::-: undcr~a~cen. 
i~lud,n:~ any nc~v fa¢;Int;es 
which may h:ve :o be aC=luired 

c?mlru~l*cl. 

A five year analytical and experimental, program to conduct basic 
research and development on a number of advahced energy cohversior 
methods for eventual use in high efficiency c~ntral station, 
decentralized and small power plants. 

6. JUSTIFICATION (r.~e = ~e.=orate sheet(s, =. See I t em 6. : ~  .~ri l t r l ;ct ioa $1zceL) 
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A f ive year analyt~ccl and experimental, program to conduct basic 
research and development on a number of  advanced energy cot,version 
methods for  eventual use in high e~ficiency central s ta t ion,  
decentralized and small power plants. 

, , , , , ,  

wJ~mte ~hcet(a~. See/'(cm 6. on .Irnmzructlcm Sheet.) 
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C|~!%~). |'1.111~, It) ~ll l l lnl l~'L' i~/U, ~'lch.I lkl$lV l[~t procL~:dlng ir l  |dee OI I I IU .  OIJJr. ' l |Jt l~,~ ~ t J  a,'~,Jeld bc u.tw'd tO f IR  f ~ | ~ !  ex ten t .  

llle objective of this subp:'ogr8m is to increase the efficiency of energy conversion 
frcnl h~at to electricity in c¢:~t~'~l station, dec~n~ra)izcd and s~1] special apli- 
caLien po~er plants. Ti~ore ar~ a nu=ber of advanced energy conversion devices and 
concopts that h~ve t):e po:~ntial for higher ccnver:ion efflciencies over existing 
Systems. These conversion systelns include the Feher (C02) cycle, Ther~,ionics, 
Thermal Oscillators, The~ogalvenic Cells and Advanced TbErm.oelectric ...aterials. 
Tlle Feher (C02) cycle and Themionic conversion receive the highest priority under 
this subprogram because of their potential i~pact en large power systems. The 
C02 cyc!e syste~ appears to offer efficiancies in the 40 percent to 5D percent 
range for te=per~tures about 12CO°F, Ther=ionic topping cycles have the indicated 
potential of increasing the conversion efficiencies of conventional plants from 
present values of 30 to 40 percent to the range of 40 to 50 percent. Because 
of the modularity of a themionic system the efficiency of a themionic conversiun 
system is relatively indepondent 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 ther=oeIectric =aterials have the po:ent = ] of increasing the efficiencies 
of small pov~r plants. 

A11 of these conversion techniques have technical uncertainties involving materials 
and/or engineering fixes. This progra= does not involve large pilot cr demnstra- 
tion plants, but rather research-oriented Casks, and, therefore, the risks are 
minimal compared to the potentia] return. 
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The diver~e nature of this subprogram precludes specific 
~evelcp~ent Hilestones. 

The pr~ra~ ~ou~d consist of analysis, design studies, and 
experimental programs to investigate key issues of feasibilityo 

Submi~ Program Plan for different 
areas of investigation 
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FY' 1974 

(Non-Add) 

s. O~ERATI~GIS~. rordet~II) 1.9 1 .g 
To~I Opersting Requirerrents ffrom Dete~l SheeO 

b. CONSTRU~-"I'IO~lfSeep. to, der:~) 
Total Construcdon Requirements (/~om DeMll,Sheet) 
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9.5 9.5 
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O O 
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0 0 
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ObTs. ! Outlays 
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I 
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¢. E Q U ' P ~ , : ~ T  ($re ~, ~'oP de la | )  
Total Equipment R.-quirement$ (JYom Detd Sheel.I 

d. GRAND TOTAL-OBLIGATIONS 

:o.s i o.s 

~. G RAN D TOT.J.L-OUTLAYS 

~:O'r£: If eoo~**rat~ ~ro,~nms rare proposed, i nd i t e  t l~, emoun: by yc~r of ~ t h  private nn,.J ~.derol gw~nment funding. A brH c~esc~;~|on of t i '~ 
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A f~ve year analytical and experimental program to conduct basic : 
research and development on a nu=Ser of advanced energy conversion 
methods for eventual use in hZgh-effic~ency central station, 
decentralized and shall power plants. 
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":; IIGV IIf.-':.EAIICII A~.'D D[VELOP~,'.[NT FACT SI;[ET {Con~,nurd} t r ~ r l  ot [ ( f . ~ l  
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cnDF r-lLY 

IDE ;4T I f  I C A T I O N  N U M n E I I  

0 6 0 9 5 5 0 ? 1 0 5 5 0 3 0 2  

j Lp ; - [ l [ l r :AT l ( 1 ; |  ~! ~,,. :h,- .:., ¢~f,¢ r~, ' rqy ~ o | l l c m  o( o|H£cl,ve, and $L~ec*fy how 1h,2 rw3|*os31 w, l l  cOntrzt)-.at¢ ID t ~  ~o|~t;on of  Ih~ cxobler r l  
{. ;j{~.,..-.;.,.[ c,! ID " ( ". "-':,-" I ',' ?~,.J,' rv.s%on$ for %vh'~[~n'} th,. rl~cOr~,#.*~,~l .ifsnro.lf;s O.~*r rlh('r ollcrm3|~.'C%. Also ~nclu(~l~ lh*~ ~.'nehts 

~)|. i l, ,| [~ ~s.. (~,'z |..'I~ f[t.,ll I,.','I~'~ lht" O:)t,'Ct,w'% O¢ %olv,~'~ ;h-_ [wOtt[¢,~ |or wh,~ [h.: Dros~'¢| *$ $WC~SC~J. Outi, r.~ t~.~ r~ks]uncer'~*niie~ 

( | ' /U) .  i,!~rll, IO ...,m,ZC I(,'U. d,"J I.~$;,S lo t  plOCrt:dift~ In ~.1C¢ OI RIU. Ouan~st3l lw ~J~O r/*,,utd h~- ua.-d I 0  t.'le fullest I l l . lent.  

The obJectivc of this subpro~rn~ i s  to Increa~e the efficlencv of energy eonverslon fromi 
to elcctriclty in central station, decentralized station and small special application Pi 
plants. T.hcre are a nurber of advnnced energy conversion devices and conccp:s that hav~ i 
the potential for hi~her conversion efficiencies over existing syste=s. These converslol 
systems include the Feh~r (C09) cycle, The~ionics, Thermal Oscillators, Tharmogalvanic 
Cells and Advanced Thermoelectric Materials. The Feher (CO~) cycle and The~ionic Conve~ 
recelve the highest priority un~r this s~zprogram because of their potential i=pac~ on i 
large power systems. The CO 2 cycle system appears to offer efficiencies in the 40% to 5 

J 
range for temperatures ahou~ 12GOoF. Thcrmionic topping cycles have the indicated poten] 
of Increasing the conversion effic!encies of conventional ~lancs from present values o~ 
30 to 40% to the range of &0 to 50%. Because of the modulari=v of a the~onie system, 1 
efflelency of a the~--ionic conversion system is relatively independen~ of power level, • 
thus~ thermlonics may be applied to various types of decentralized power conversion 

Other conversion techniques such as Thermal Oscillators, Thernogalvanic Cells and A~vanc ~ 
Thermoelectric Ha~erials have the potential of increasing ~he effieiencies of small pow~ 
plants. } 

All of =hese conversion techniques have technical uncertainties involving =a=erials and/I 
engineering fixes. This progra= does not involve large pilot or de=onstra:ion plants b~ 
ra~her research-oriented tasks and therefore the risks are minlmal co=pare~ to r_he po=e~ 
rerarn, 

I! 
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. c . l ~ c  of th~scuhpro~ra: is to Increase Ehe e~f!c~ency of energy conversion from heat 
~rlcity in central s~ation, decentralized station and small special application po~er 
There are anurber of advanced energy conversion devices and concepts tha~ have 

m~ial £or hi@her conversion efficiancies over existing systers. These conversion 
~ne!ude =he Feher (C09) cycie~ The.,%,$onics, Thermal Oscillators, Ther~-ogalvanic 
,d Advanced The:=oeiectr£c Ea=eriais. The Feher (CO~) cycle and Th.er'~=.ionic Conversion 
the highest priority under ~his suSprosram because of their potential impact on 
~or sys~ezs. The CO 2 cycle system appears to offer efficlencies in the 40% ~o 50~ 
r ~capera~ures abou~ 12SOCF. Thermionic teppin~ cycles have zhe ~ndicated poten=ial 
asln~ ~h6 conversion efficiencies of conventional plants from presenE values e~ 
Z to ~he range of ~0 ~o 50~, Because of ~he m& ularity of a =her--'onic system, the 

_Icy of a thor's-ionic conversion system is relatively independent of power l~vel, 
ermlonics ~av be appi~ed to various types of decentralized power conversion. [ 

mvers~on techniques such as ~ner=al Oscillators, ThernogalvanEc Cells and Advanced 
.uc~ric ~aterials have =he potential of ~ncreasin g the efficieneies of small power 

hose conversic= techniques have technical uncertainties involvin~ materials and/or 
ing fixes. This program does noc involve large pilo~ or demons=ration planes but 
~earch-orien=ed tasks and therefore the risks are m/nimal co--pared to the potential 
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.~irst Priority: 

I~w-BTU Gasification of Coal 

Gas Turbines 

Seco.-.d Pri~ritv- 

P~D 

Potassiu~ To.=~ing t~;c!e 

Fuel Cells 

Third ?rieri:v: 

Use of Waste Fuel 

/%du-anced Ccn=epts 

~--~abling Technolc_cy 

2. !q%~U_--T FJ_- -. CC::T?J- _-T_-•:: 

In these pro=.rar_s, --he level of Lndustrial c~nuribution will vary over -he 

progr'-n.'s life, depending on ~e degree of technical risk, on ~he aD~ur.t of 

im.vest~ent required, aD.d cn tlne t~.e required for fina.n:ia! retu_--n cn ~he 

~-nwes-~-.en~. U.-.ti! tecl--~.ica! feasibi!it 5" has been de_~.onstr--ted, little, if at.y, 

industrial contribution is likely. 3ased cn discus'sions ~..-it/r~ industrial re.=resentati-.-: 

and on ~ast ex_-p-erienc. ° , i=dus'-ria! contribution to ~--he pi!o'- stase will h~ approxi- 

mateiy 25 ;ercent, for by ~./nis stage ~:-, risks and ~i~.,e to fi.-~ncial retu_-n are 

ai=iris~.~ no. - -- 

The de--~or.~tration ~!~nts will be built at sites selected by a consortia 

Of electric u~.i!i~.ies. O~e of ~ese utilities will operate the plant and ~erket 

the power c~erated. The cooperating utilities are anticipated to =~(e large 

eontrihutlcns toward ~he cons:ruc~-icn of "-he plant, approximately 50 percent. 
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