
APPEI~DIX A 

Detailed Cost Esti~atas of ~aste 

Energy Recovery "Systems* 

*Reference: Internal ~:randun frc: R. A. Cha;:an zo D. Keller, 
Enviro~:~r.t~! Prczec%ion ~ency, Sclid ~ste R~searc~ Labora:ary, 
dated i-~rch 2, IS73. 



Cost [sti~ztes f~.r Vario,J.:, Solid "~aste D~soesal Svste-s 
• , .  , , • 

, Size = 600 ton/day (197,000 ton/year @ 90 percent'uti l ization) 

Capital ar,:or.tizaticn at 20 year l i f e ,  6 percent municipal 
interest, 16 porcenz ~riw.te interest -- 

Credit given ,'-or sale of glass, ferrous metals and non-ferrous 
Ir~.~tals ~.;hen shredding and ai~=- classification are included in 
the process 

Credit not given for s~l~.of materials ~.:.~en shredding is not 
included in the ~rocess b~c:.,use additional revenue caine~ fr'.~ 
material recovery ;-;ili aoproxi,r.a~ely cover added cos~.of shred- 
ding and air classif ication. 

When shredding and air  classification are used, there is a 
5 percent loss of--.oisture and a 15 percent loss of inerts. 
The..refore, ~ f ired" solid ',-;aste = 60 percent of the "as 
received" solid ;.;asze. 

. 

Solid ~.,'aste co-ocsition and heating values used are those ex- 

, , ~ ,  . . . . .  ; are as fnlln.es: 

"As received" solid ~vaste = 29 percent moisture, 29 ~ .-. percent 
inerts, lo'-:er heating value = 3325 
Btu/Ib, 

a m  

"As f i red solid ~.taste = 30 percent ~.oisture, 18 percent inerts, 
%ov;er heating value = 4160 Btu/ib. 

The lo;.ler heating values correspond to 80GO Btu/Ib for r,.oisture 
and inert  free solid waste. 



~STERIAL ?.ZCC','-.KY S'IIST-~.I 600 T/D (197,C30 TIY O 50~ u t i l i za t i on )  

Capital Cost I $579,370 

Annual Capital Cost C2o yrs,  0 6~) $ 50,500 

Unit Capital Cost 

Unit 07cr~tino~ Cost L 
Labor 

• N-~intenance 

:Total 'c~it Cost 

Unit !nacre 3 

tIet i nco-.e 

Rotes 

$ 0,321T. 
$ 0.151T. 

$ O.26/ton 

$ 0.47/ton 

".$ 0.731ton 

"$ 2.95/tcn 

.$ Z.2.2I'on 

1; 

. 

Basic syst~..n including ~_c.netic seT~arator, 
.COmbustible ,,-.~zeri:_i r~=o;'ai, giass/inerz 
"soreens, al u,c, inur../r..ezal se.D~razor Ce]ivered - 
on si re. 

ir, s~a]laLion and checkout 

Contingencies @ 10% 

Total Capital Cost 

Labor ( ! /shi  -'~' , ~y 0 $12,5C0/Y 
Payroll exzras @ 25;; 

Total !-~bor 
$62,500/197,CGD = S 0.32~ 

$ 50,O00/Y 
$ IZ,5~O/Y 

$ 62,5OOLY 

$.416,400 

$ i i0,300 

-$. 52,670 

$ s79,370 

. 

Maintenance 
$30,0C0/i97,G00 = $ O.!5/T 

$ 30,O001Y 

Ferrous 0 "~" of "as " "" ~. r~cel~e~ s.w. B S'S/tcn 
Aiu,~inum 0 0.5~;'" " " @ $2C3/Cca 
Glass, sand, e-'.c, '~. ~"~,b~ " " @ $3/t~n 
Other ~._:tais 0 0.25;; " " @ $3OO/ton 

$ 0.75 
S I.C0 
S 0.45 
S 0.75 

Total Incor, a $ 2.95/to.n 



ST E~'.I G-_-LT 3-%TI C;I 
L ,,, 

Capital Cost 1 

Annual Capital Cost (20 srs @ 6~) 

(.'nit Capital Cost 

Unit 0perBting Cost 2 
~lain%enance /, 
U t i l i t i es  $ ~.00 
Labor $ 3,60 

Total Unit Cost 

Unit Income for Stee~ 3 

600 T/D (197,000 T/Y O g0 ~ u t i l i za t ion)  

   , oo,ooo 

$I ,114,0001Y 

$ 5.66/ton 

"$ 5~60/ton 

"$11.26[tm 
$ 2.001ton 

Ret Disposal Cos~ $ g. 6/ton 

I. 

Z, 

" " ,/Dj cost .~23 ,000 ,000 ChicaGo ~,.~,. incinerator (1603 T 
(corrected to I/Z7/72}. Usinc. stale ua f~ctor of ,q-8. then 
(1600/6¢0).8 = 1.8 and'  . . . .  x " ~ '  "" $ ~ ' V  S V V V *  

It |I 0petering cos~ ,~ C.hicaso ;,..•,. ";ncinerstor are $~.C.01ton. 
Assu.T.e ¢~ ~n/e~n for labor & .~2.CC/ton for .-..zin:en~nce and 
u t i l i t i e s .  Assu-e cos:Iron for ~in'en~-nce and u t i l i t i e s  is 

~a~t a 0.6 scale factor is ~.~olie~ independent of scale and -- .. 
to labor. Therefore, labor cost = ($Z.OOIT)I.a = $3.601ton. 

. 1 lb solid :.-aste yields ! to 3.5 Ibs stea~ (2 Ibs average) 
worth SI/T. Therefore, 1 ton solid :.:as~.e pr.oduces $2 '.-:orth 
of ste~.~. This assur, es :hat t~.e ste-~ is sold. At Chic~co 
R.W. Cncinerator i :  is no~. Therefore, i :  ..-Jsz be condensed 
at an added ex:ense -zn~ ~'_,,.~ xazer reused. $-.:-.--~ musk ,,=-. 

u @11 " l j  generated as ~ F.eans oT cooling ~_ exh~us~ prior zo the 
electrostat ic p ~'eci pi re%ors. 



. . . .  ; . . . . .  ....:. III~IC CO,:.L.,TIC, cT ~:::KTZ ::J k FCq~iL FUEL c"~q" --" 6G3 (197,0:~ TIY 
@ 90~ uti!iz.ation} 

~SL. Louis Cc~onstration Plant) 

Buni cip ali tv 
9 

Capi tal Cost- $ 1,710,000" 

Annual Capital Cost 4 $ 149,100 

Unit Capital Cost, $ 0.76]T 

Utility 

$995,0003 

$167,800 

$ O.Bg/T 

Unit Operotin; Cost $ 2.18]T 
Labor $ O. 755 $ 0.64. 6 
~laintcnance & 
Uti l i t ies $ 1,437 $ 0.14 E " 

Transpurtation Cost 
i 

-s  : zrr 9 

$ 0.78,q" 

 .oo 
Total Cost $ 4.06/T 

Unit inco=e lO " ~. O.921T 
4m 

l~et Disposal Cost " $ 3.14]T 

$ L%.(~7/T 

$ 1.67/T 

0 

Net Disposal Cost $ 0.92/T 

~otes 

. I00,0~0 k-~ boiler st 76 -= o * ~.rc.n~ utiliz=.tion, burning !5 percent 
solid waste by neat value v.ould consur..e 197,000 TIY. 

, 

.3, 

Solid waste ~recessine sb~system ";'ith building $I,$20,C03 
• q . ~ *  Storage and transporza~on ~o=~ng $ 268,0G3 

Recei ving } .  122,033 

Total $1,710,CG0 

Handling & f i r i r . ;  capital ecuip.v.enc ,nclu~ing $ 995,000 
solid ;.taste s-;r=.~e & reco'.'erl, air-loc': feeder 
Yalves, pr.eu~-zzi: transz.or-blo.:ers & piping, 
burners, and conzroi sysze:~. 

4. 20 years, 6.; interest for ,r-.Jnicipality, 20 years, 167, for u t i l i t ] .  

. Labor - 10 r.en (4 shi f ts,  7 day operation) 
Payroll extras@ Z57, 
Total  labor 

"$ llS,CGO 
$ 29,S00 
$. 147,soo 

Unit l d o r  cost ($'.'47,3GOI',')/{IgT,CG-~ T/Y} = ~ C.;-'.!T 



. 

. 

. 

9.  

]0. 

I 

Labor - 8 men (4 shi f ts ,  7 day o~erat~on). $ ]00,0O0 
P~vroll extras O 25~ $' 25.G~0 

Total labor $ 125,000 

Unit labor cos:  = ($125,0tO/Y}/(197,000 T/Y). = $ C.64/T 

Shreddine_ e-ui:ment~. . m~intenance 0 SI.O01T "='$ 197,C00 
l.Iair, ton~_nce su-;] ies 0 i~ of equipment 

c a p i t a l  cos:  " $_ 5,2C0 

Total annual maintenance costs " $ 20Z,2.00 

U ~ i l i t i e s  (1,3~0 "<'~ C-" $0.01/k'...,,h) 

Total m3inconance and u t i l i t i e s  

Unit cost = (S2aI,2COIY)/(i97,0.OO T/Y) - 

Annual r...~-int~n~nce on'han.~lin.o & f i r i ns  
equi~.~ent 3 ~, of caoital instail-=d cost 

Ch " ' " Ut i l i t i es  (i0D ~-:.v @ .u.0~l~:.-;n) . 

Total annual ~=" " :  -- : .... ~n~.n~,,c_ ~.nd utilities 

• $  9,ooo 
$ 281,200 

= $ 
e -  

=" S 20,000 
s 7, oo 
$.  27,900 

( In i t  cost = (S27,cC01Y)I{197,000 T/Y) = $ 0 ,14 /T  

Assu,s.e 20 - i l e  tr~r.sfer diste.nce at .~0.07/ton-mile. 
I~ith 80.~ loss cn sr.r~ddin~ -:no a~r classiT~Ca~en, on ly  ~0~ 
Of +;~: ";n"C-'~'~ ;:=~.'2. 
Cost : 650.07)" " ' ~ ' ~ "  . . t.c=;;=u.~ = $1.1Z/T 

~P 

Sol id ~-~aste =",~=," value estin-zted at S0.45/:-'.3tu, 3500* Btullb 
delivered to u t i l i t y . ,  ZG;; ;-;eicht loss on shredding - a i r  
c] assi f i  c=.~icn. 
Annual valu.= (;~97,C00 - v~t ~ -~- = , I ,  : , .  c~) { ~vu.O I b/T ) ( Z~O0 ~tu/l b ) 

($0.45 x 19-°/3tu} = $511,000 

Unit"fuel value = ($511,C001Y)/(197,.~00 T/Y). = $ 2.Sg/T 
o 

Assu,T,e the u t i ,  "t.- recei-'es an • inco-e ~qui;,alent'to i~s costs 
and the r..=nici.~aiity receives the balance. 

Solid vaste he~t rate is about ~.6"; or the coal P,~at rate ~.:'~,en 
f i red in a coal burnin..-, s.ce=_- plan~. This is due o r i -a r i l y  :o 
i t s  r..oistur~ c:n.-_~nt a..-% c.~.-z..-:.ical c:.-;e:-ition ti:--+', ~. --laid an 
exhaust Sas cc-:.;csizicn d,.feren.c th=_n .or coal. Therefore, . 
effective 5tu value = {4150 ~,tu/~b)(.~6) = 36G0 Btu/15. 



PO"-ZR GZ:;-.-'.~TIC:: FR]:.I "'-"c-'~" CC.-.,-,, ,-.., G;:SES 6C.D TID (i97,CC0 TIY 
0 9G~ ut i l izJ t icn)  

(CPU-:,OO ~..,ith ;-,atcr injection, 3 pc:.:er F..odules) 

Ccpi t.~l Cos t I $6,721,000 

:innu.~l 

Unit Capital Cost 

2 Unit Op~ratin~ Cost 
~iainten~,r.ce & 
Ut i l i t ies  
Labor 

Ca;i t : l  Cost (20 yrs 0 6~) 

$ 2.30/T 
- $ 1.941T 

Total Unit Cost 

Unit Income for Electricity 3 

$5~G,000 

$ 2,.9 B/to'n 

$ 4.241ton 

I N 

$ 7.22/ton 

"$ 3,89/ton 

~et Disposal Cost 

Unit Inco=o for l%terial Recovery 

IIet Disposal Cost 

$ 2.22/ton 

Rotes 

. 3 po.:'er ~.odules ~- $1,050,0C0 each 
Solid w.:ste prcc=.ssing syste~ 
Fac~ 1 i ~y 
Stea~ turbine e-c., .for waste he.~t 
Organization 5 s:-rzup 
Contingency '~ i0% 

To al 

$3 ,lEO ,CEO 
51,0CO ,CCO 
S1,000,0CO 
S E60,C.SO 
$ 400,C30 

" $ 6 1 ] , C 0 0  

$6,721 ,COO 

. Labor - 24 r..en (4 shifts, 7 day 
operati on} $ 

Payroll extras ~ 25% S 
Total L~'cr $ 

Unit cost (_%;2,ECO/Y)/{197,0GO T/Y) 
Hainten=..~ce 

Gas turbine 
Hot gas subs!st-~ 
S.;;. subsys--~ ~. $Z.GO/T 
Control subsysz-n 
Suppl i es S 
Total l-:aintenance 

305,000 
76,E~0 

382, E00 

$ gO,000 
$ 4o,o00 
$ 197,G~0 
$ 20,000 
$ 26,0CO 

• $ " 373,000 

$ Z.94/T 

$ 3.33/tcr, 

$ 1.11/tcn 



3,: 

Uti 1.i ties 
Elect r ic i ty  (10;0 '- 

$0.010 k;.;n ) 
W,iter {255 Ib,,',~in 0 

$0.30/~czo ~ai) $ 

Total Naintenznce & Ut i l i t i es  $ 
Ualt cost .{$4S4.703/Y)ICI)7,~.ZO T/Y} 

$ 79,000 

2,700 

454,700 
$ 2.30./T 

Gas turbine _cenerating capacity (3 modules @ 3 ,m.,~ each._ "9.0 ,r.,~ 
Steam turbine cenerating capacity . :3 .15 .r..~ 

Io ta l  capacity "- 12.15 ,~.,Y 

P|ant power output : {~eneratir, g ca~ac i t y ) (u t i l ~za t ien  ; 
factor) = (12,150 .k~.t)(.9) = 10,920 ic,~ 

AssuTa,.e 8 r,,illsy'k~;'h incc-. ~. e .  

Incoze : (I0,.~20 .~;,~'(24 R/D)(555 DIY)(.-.u~o/,.,.,n)~ ^""  " "  : S'766,0001yr 
ga i t  income : ($765,G~31Y)]{i97,OOO T/Y) : $ 3.~9/~on 



~.~.,,:..~,, ,:.,_.S ~G3 TID (:97,~23 TIY 
0 90~ utii izczicn) 

(CPU-400 ~.:ith sludgo disposal, 3 p~,ver ~odules) 

.. Capital Cost I $6,8S6,000 

Annual Capita! Cost (20 yrs @ 6~) 

Unit Capital Cost 

Unit Operating Cost 2 
l,;aintenance & 
Uti I i ties $ 2.32 
Labor $ 1.94 

Total Unit Cos t 

Unit Income 3 

$ 6OO,OCO 

$ 3.0~/t~n 

$ 4.26/ton 

$ 7.3.0"ton 

Rat Disposal Cost $ I'.98/ton 

[ b i t  Inco~ for Yaterial Recovery $ 2.22/ton 

Ket Disposal Cost -$0.241ton 

~nt~ 

l ,  3 p~::er ,.-.odules 9 1,050,000 each S3,i5G,GOO 
Solid :;:.ste processing syszem $i,OO0,OOO 
Faci I i ty $I,000,G00 

, ~'" Stee.~ turbine etc. for kvaste heat S ..O,OOO 
Slud.~o pu.-...=s, t~nks, etc. $ 150,000 
Organization ~ szartup $ 400,000 
Contin~-=nc) ' ~- i0.; $ 626.000 

Total $6,885,~0 

. Labor - 24 ~en (4 shifts, 7 day 
operation) $ 

Payroll extrBs ~ 25~ $ 

Total L~or $ 
Unit cost ($3Z2,5~OIY)/(197,030 T/Y) 
Haintenance 

Gas turbine 
Hot g~s subsyste~ 
S.W. subsysz£n ~ $i.GO/T 
Control subsys:e: 
Sludge subsysze~ 
Supplies 
Total Maintenance 

306,000 
76,500 

382,5C0 
$ 1.94/T 

$ 90,000 
$ 4o,ooo 
S 197,00D 
$ 20,GOD - 
$ 10 ,GO0 
$_ 26,00,3 
$ 383,000 



, 

Ut i l i t ies  (IC30 kw @ SO.OlOlk~h) $ 79.000 

Total F1aintenznce & Uti l i t ies $ 462,000 

Unit cost ($4~2,0~01Y)I(I~7,030 T/Y) $ 2.32/T 

Electrical Incc-e 
Gos turbine ~cr, erating ca2acity (3 modules @ 3 ,m.,¢ each) 
Stea~ turbin~ ~.~ratlng capacity 

q 

Total capacity 

9 ,0  m;l 
3. i 5 ~:/ 

12.15 m,4 

Plant po~.zer output = (12,150 kw)(.9) : I0,92D he 

Assume 8 r,i!Isl'.;.h income. 
Inceme (i0,~20 :.~.:)(24 "~' = = " H/u j  {355 D/Y) (SO. O08/k;;'h) $766 .~C, OIY 
Unit incece for eleczrilcity = ($766,000ZY)(197,C00 T/V;  = S 3.89/t( 

Sludge laco::. 
Assu~- ~ 7 lb/ca;./day sol~d ~;.aste and 0.20 ]51c;;/day se';'aca. 

solids ce~eraticn. Therefore, for !97,C00 T/Y solid ";'aste, 
( 2o/7) z 7 - : : '  : ,,-~j 55Z~ T/Y sa'.;a~e sluice solids ;r i l l  be 

• generated at S.~,/to~, misp~sai credit. This represents 
$282,0GO/Y or $ 1.43/ton of solid ;;'aste. 

Total incer.e for Slu~e and Electricity = $ 5.32/ton 



PYITOLYSIS - Oil Production 6C0 T/D (IS7,GS3 T/Y ~ 90~ u~ l~a~ ion)  

(Garrett Research - San Diego De=~nstration Plant) 

~apital Cost I " $6,800,000 

Annual Capital Cost (20 yrs ~ 6%) $ 5g2,0DO 

Uni~ Capital Cost 

Unit Okeratin; Cos~ 2 
l . la intenance & 
U t i l i t i e s  
Labor 

I 

Total Unit Cost 

Unit I nco.T.e 3 

S 3.78 
$  _.96 

l let Disposal Cost 

Unit !ncc~e for ;.taterial Recovery 

$ 3.00/ton 

$ 6.74/ton 
• = ° 

$ 9./4/ten 

$ 3 .16 / ton  

. $ 6.581 c 

$ Z .22 / ton  

~et Disposal Cost 

Unit Inco~.e for Sludce Disposal 4 

$ .4.36/tc 

$ o.2g/ ton 

.l(,gt h(S,~,~c:l P^cf $ 4.07]:.s 

Rotes 

. ~000 T/D plant estimated.to cost $!4,0GO,OCD. Usina scale f~-cto~" 
of 0.6, th~n ~"~ . . . . . .  ~uOl~u~ "° = 2.06 and $!4,0C0,C00/~.05 : $5,EOO,COO 
capi tel cost. 

. Labor costs for 2"SD.3 T/D =lent = S!,2OD,OOO/Y. This incl~,_s 60 
operators S !3 a~.T.iniszrazive :~rs~=r.ei. Ass:uc_: a scale factor 
of 0.6, then !,2~0,C-C':./2.C.5 = S~S3,CC~/Y ,a~or cos:s inclu: in~ 
37 t o t a l  ~.r~...r,:~.-:-~- -" This ~.~-.-~ r~son-~, i - -  sln~::-_ -:_~ o ~ c e s s  -~" 
quite labor inz=_nsi'.-.~. ~niz labor cast = ~3,C-~5/:~7,~$3 : S2.~iT 
This pr:c'~-z" ~ =-_:s !Z7 :-'.'~...... of ;~'-':~/+.~n..._. -~. of soi~" " ";.zsz.:. Th=-refor~, 
u t i l i t y  c:szs ~ iO ,=i i is/; : , . ;h = (127)C2-0..S:) : $ 1.271~on. 
~iainten~_nc=- coszs for 2 st~_ze shrad-:in ~ _ as~u:~G Zo ~,e 3 2.GO/ton. 
Other o l a n t  -~inz~n.=nc~ cos{ ~-,-:::~", ,t~---"~ :o b.= ~ 100,0CO/::ear 
= $ O.51/ton. Total r..ainzenance ~ uz i i i t i e s  = S 3.78/ton. 

. One ton of solid ;:aste c~nerates 1.1 barrel of oi l  ccntaining 
5.28 x !G ~ Btu. AZ 50.50/;.:Stu, uniz inc.==_: for oi i  
: ( s . 2 a ) ( o  . ~ j  = S 3.!B/ton of soiid '.-~,o • - - o  a 

L(~,Y sul fur  oi1 is P_ilin~ for  u~ to ": G.85 :-~_tu in so,.-.=, areas. 
l{o;mver, ti~=- naticr.-_] average is about S.£31"..Stu. ~,ar~e ~ranspor- 
t.ation for I5,C'Z,O aarreis of oil ( i  =onzh's Droducticr, f r ~  a 
600 TI ;  ; : - -= ;  cr cG._: " _'.~C,..-.r, Gr~d 
mi i es 1;-:~ c u. 



. -  

lherefore, transportin~ oi l  produced in th- ~ I-tid.,est to the East 
Coast ~-:ill cost ~baut S,I0 to $.i5/:'3tu and would allow the oi l  
to be sold at .~O.S5/'.'S;u. This yields a ne~ cr~ei~ at the plan~ 

'o f  ~-3.£5-30.15 = .~O.Tt./,'.~tu u.~der favorzbie csr.diticns, i f  
sol id ~c~.te is to ~-'~._ .~.vroi,-ze'~. near i ts  ~-oint of. use i ~-,'Guid 
thin'.'." that cas prccluctlcn rzz.'.-~r than o i l  production :.:ould be 
fa', 'ered ~eczu~e i t  is ":or:h r..ore -_.=- 5zu. On the other h~na 
i f  the sol id :,:as~e pyrolysis products are to be ~rans-~orzea 

" ~ ~o stored, o i l  production ~ y  be favor~i. great d~st.n..s or 

This process is about 50 percent ef f ic ient  in producii!,.g o i l  Btu's 
from sol id ~vasze. Ass~e the s~-:- ~ efficiency for _:-:'::ace sl~c-e. 
One dry ton of siucce contains a;ouz (7C03 3tu/Ib)(2CC..3 :-~'~' 
= 14 x 10 ~ -~'.-'. ~:itr, a 50 F.erc~t ccnverslon to oil tIis :ields 
about 7 ::3tu/t:,~. :~ .cO.60/:.'btu "-'_ . . t~,,.~ is e:ui',,aient to S4.2.0/ton 
of se~.~=_~e si~,-.=, soiics, t.~ith a 0.2/7 ratio of :er'.ca;it-~ slucce 
sol ids/sol i d ;..'--'.s Ze _ce~,~razed, a ;-~ui aziGn cene)tatir..g 197 ,GOd tGns 
of so l id  ~;-aste ~.;iil procluce 5530 t /y of se;-;a~e sluclge solids.= 

Annual plant incc~ for o i l  from sludge = (5630)($4.20) = $23,600. 

/L~sb~e a cost for dewaterlng and drying the sludg~ to 75 percent 
~u,,Js at S35/dry ~encr $197,8C3/y. T;~e 75 9e~'c~t solids sludge 
can then be dried further with the solid wzste at no ad~itionai 
f~el Costs bv u=inn the :xr~¢t nr~c~:¢ ~:mt mvmii~him. ~stimated 
annual capita] a~d operazin 9 costs are ~out  $50~GGO" exclusive ef 
the ~W~ter~nGYGrv~n~ ste;s 

Therefore, total annual costs : $247,000. 

Ann:el income fo rs lud ;e  disposal credit at S50/ton : $281,G~0. 

Total annual income = -~281,G00 + $23,600 = $304,600. 

l(et annual incc.r.e = $304,500-$2~.7,~v0 = $57,600, or $0.29/ton 
of sol id v~as:e. 
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Developmen= of Urban ,',=+.,,,.~.._.=.r,.~1 Tec{;noIcgies 

FY-75 FT-TC FY-77 FY-73 FY-79 
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P)'rolysis Conversion of Solid ~astes 

FY-75 FY-?6 FY-77 FY-?8 FY-79 
Gove)'r~e1~: ~00 ~ bOO 2~0 4030 4C~O 

Private ~ec So,'* - 500 3500 4000 - 
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.~- 

20300 . 

*Private s~ctor includes support by stete and locel 9overr.~ent. 
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Biochcr, dcal Conversion of Urban Wastes 

-Total 
FY-75 FY~76. FY-?7 FY-78 FY-79 FY-75:7g.. 

Gover!~ent. 500 --30GO" -'8000" 1500 1200 -14~%0--- 

Private Sector* - - 5000 - - 5000 

Total 500 3000 13000. 1500 1200 19200" 

*Pr~:,ate sector includes fund~n.g bj, state" and local" government='. 
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Brief ly OutGn~ r ~ e  and scope 
OI work tO b~ un.J:zr;.3Ken, 
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TOTAL U.S. 

NAME OF CONTRACTOR: 
' S i l e w h e r e w o r ,  w,iI be ~ !  $' i ; te: I County:  ) 
i ~rf~med , ) 
Genera%ion o~ low FiU g a s  I r e =  coal ~hat is non polluSing a~ u~ 
sl! grades of coal indi£enous to the U.S. This progra_~ provide~ 
alternative to natural £as and petroleum as fuels for clean elec 
~ower g~neration at high efficiency (initially over 40% and l&tE 
the 50% ramge) and ho meet industri~_l dema~ud for gas, both as 
as chemicla feed stocks. These accomplishments will help curb 
reliance on izported oil and LNG by enabling high-sulfdr coals 
for power g~neration ~_~h due regard to m~viromment. T~o pilot/ 
tion plants 30 k~e to 50 M~e are constructed and operated in 19~ 

t 
°-  

6. JUSTIFICATION (L'sz 4se.~nrtesl~et(a). S~, Jecm 6- o .  Imtr .¢ t : .o .  SP.ect) 

7. MAJOR RESOURCE REOUIREMENTS 
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. JU~TIEICATION-SIa Ie  I h .  s~*~c,f,c enerqy pro|Hem o~ oblect,ve, a .d  S~.~¢,IV how the ows0o~i wdl contrmbute tO ~hu SO|t;t~on of  the P~oblem 
or a.~fjhlm~,~! o.~ t;tO O|,~,'nt,v,- =. I n~'lucJ~ ft..l~On~ for  srh'cflnq ~h~ rP~Y.iIt#l~.~c|.~] ;itlr~ro.l~*h IDWl~r oil ier ollern]~lv/:S. ~|$O }nclud~ the benefits I ,  ~J 
fflp¢cl~'d IU |.~ d,.*~nvu~J I~nl,* el1~-,'|n.q |11~ C|II,.C|lV,~ Or 50|%'1f~ ~|1,? |)rosb'.'o.~ fur ¢'al:,c~ Ih,. = Droje.ct  ,S proposed. OullnRO the r ] s k s ] u n c c r t d a n t i e s  ~, 

| R [ ~ .  p|ons to rninmmlzu .It/U. a~.J ~S,$ for proct-edmg ,n f4c¢ o| | l lU.  Ouan:,ta:mv= d0~a .houOd b~" ==ca to the |ullost extent. 1 ' 

Cle~ Low-B.t.u. O"-s 

t is contemplated that R&D for lo'.--B.t.u, gas will be of importance (a) to provide s_nother 
~Iternative for clean electric power generation at high efficiency, and (b) to meet indus~r 
emand for gas. These functions are expected to help curb excessive reliance on imported o 
md I~G by enabling hi,h-sulfur coals to be used for power genera!on an~ other purposes wit. 
ollution. 

wo co- funded  pilot/d~zoustration pi~uts are plamned with initial operation estimated for th 
Y 1977~78 period, thereby providing a basis for wide commercial ap~!ication by the early I' 

rose,oh effort for lov-B.t.u, cleon fuel gas from coal ~ri!l integrate ~-ith research on E. 
~trbines. The bulk of the research will be ex~ended by contract, sup.~!emented by work in 
~vernment laboratories. The ma~or efforts will seek to develop iow-B.t.u, gasification ~• 
cc~uioues as an ou~gr-~.~h of ~-_st De~artme.u~al pro~r~-~us. A sin~!e commercial-size gasifi~ 
zpable of producing sufficient iow-3.t.u, gas for a 1000-=egawazt ~owerplant, and the gasi. 
~d its associated c!e~u_m e~ui_~_ment c~_n be tailored to a conventional p!ent~ a ~as turbine: 
lant, or an advanced ~as-turblne/steam-~urbine plant.. 

~nt rac t  work heg--n in -Yuly !972. -Vndivldua! ~ni~, - processes in the high-B.t.u, gasiflcatlox 
.'cgrzm contrlb-te to the low-B.t.u, gas te~'--no!c~-. It is possible ~o accelerate the doric: 
;ration phase of the !o~'-B.t.u. gas __-ro~am ~ithou~ going throuEh a ~ro!onged. program. Ho' 
~ch acceler~Clon re%uires z pronounced increase in the level of ~,m~..n~. 

~ s  proo~-'-e= i = ~ l v - - s  r e s e a r c h  ~-~d ~eve !oy .ze= t  ~ r e c t e d  t ~ r d  f ! ~ t ~ d i z e S - ~ e ~ ,  f i x e ~ - b e d ,  a=~ 
~tro/ne~-~_ov gasifi~-rs. Pilot ~!amt demo.-.stratlo= -,~ll ~e co=stru:ted to handle up to 50i 
7 coal ~r hour. Re p!a~ts ~ ' i ~ i  ramge from 120 to 200 meg~w~ts Een./ratiug ca-.zei~.y. Ea~ 
.ii include a go-s o!eo_uup sysU~_u to remove sulDur and ~.ar*.iculate =after. In ad~,ition dev~ 
:at is proceeding cn a hot gas eleamu_m sys~am, opera~"~g at gasific~tlon temperatures in oz 
) ~JBeJ~ease e f f i c i e n c y  amd ~__ rove  t h e  e c o n c ~  o f  t h e  p r o c e s s e s ,  i 

! 

; with the high-B=t.u, gasifica¢ion ~re~T~.u, the ~evelo~e.~t of reiia'ole and feasible har~ 
,r plant o;m-Tztion re~ulres ;.m.vest!ga%ion o-" a variety of ~roeesses, ~ith the .~ossibi!ity 
~/e ren% p r o c e s s e s  %~iI 5e o ~ t ~ ' . . ~  for ~ _ ~ . e r e n t  c o a l s ,  f 

? 

,St of ~his program was initla%e ~ _ in ~Y. !9'~3, *.hue the ~roJects ~e still in an eazi7 stzEe; 
;~lopmen~.. Ho%'ever, s~ si~fiea:~ results have ~a!rea~y been o~a~=ed, inc!udi=~ (a) cd 
om of ~esign of a 1200-_Dou:~-_-.er-'r.ou~ f!'~id~ze~-'=e~ gzsifle~; (5) conceptual desi~-n of a~ :. 
mospherio pressure, entrai=e-/-flcr; g~s~fier for a ~0 zegawatt cc='oi-.ed power system; an~ 
--~letion of desiE= of a !=~oorato.~ - scale pilot plant for removal of sulfur from fuel gas ~' 
aus o f  a f u s e d  salt s c r u b b e r  s~t-_u. 

~T 197~ the three t~9.es of gasif-e~ s~ste=s (flu/~/ze~-b~, entr~/ne~-flc~ and fixe~-be~ 
I 1  a l l  b e  d e v e l o p e d  f u r t h e r .  

i 
o c u r ~ e n t  o f  = a J o r  hardware  i t e = s  w i l l  be  i n i t i a t e ~ .  Resea rch  on h$~h-~e---pe=ature s u l f u r j  
=o~al systems will be accel~rated, and an a~ditiona! one or two ~roJeots in th~s ~rea wiL 
started. ", 

sum~m~ availability, o f  ~ s  in ~ 197~ in. con~unctlon ~th ~n~ust.--~ fumding for these 
• l o w - B . t u ,  g a s i f i c a t i o n  %~ii! = o r e  fcr-.-~.r~ a t  a .~astor  r a t e ,  wftP p i l o t  p l a n t  cons t ruo t~on~  
~_~nn~n~ in ~ 197~-76 cable of oonve.-~im~ ~0 tons o~ coal per hour to low-B.tu, gas. 1 
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ON-Sta le  |hn ,p~.,¢,l,c er~e~,ty problem or objeclivm, and sne¢il¥ how the proposal ~,11 COntribute to the solution Of th'.~ 13roblem 
O] I1,. nblent,w--. In¢~ud~ fv| .~ons l o t  selvctlrvI t i le reco..n,,nd,, 'd :,lrl~mach Ovt'r olhCr .l!ternat|v..s. AIsu in¢lu¢l~ the b~ne|i l:; 
di!¢~w~2d troll1 Illl~,.!lnq t l ~  El|q.~:[i~,.~ u~" $~31%'lll~J (Ill: $~fOt~i, rlll'3~ |(~T ,.-;h,~h lh,! ~roIl:Ct ~s pro;]Os,:d. Outline (h0 ¢;sks/'unct~rt-*lnties 

;) minim,A= | | /U.  gn,J L~,: i  for  pfoct'ed,n,J ,tt lac~ of R/U. Ouantl tal iv¢ data =hout,J b~ u. lcd IlO t i le fullest extent .  

Clean Lo~--B.t.u. Gas 2 
~mplatcd that R&D for !ow-B.t.u. g~s will be of importance (a) to provide ~nother 

for clean electric power generation at high efficiency, and (b) to meet industrial 
gas. These functions are expected to help curb excessive reliance on imported oil 
enabli~ high-sulfur coals to be used for power generaion and other purposes without 

led pilot/demonstration pl~.nts are planned with initial operation estimated for the 
period, thereby providing a basis for wide commercial application by the early 1980's. 

effort for iow-B.t.u, clean ~e! gas from coal will integrate %-ith research on gas 
The bulk of the research will be ex~_ended by contract, supplemented by work in 
laboratories. The major efforts will seek to develop low-B.t.u, gasification 
as an ou~owth of ;zst DepartmenZal pro~r~-ms. A single commercial-size gasifier is 
producing suf-'iclent low-B.t.u, gas for a 1000-mezawatt _~owerplant, and the gasifier 
ociated cleazup equi.~_ment c~_ -. be tailored to a conventional ~!ant, a gas turbine, 
m advanced gas-turbine/steam-turbine plant. 

rk began in July 1972. Individual unit processes in the high-B.t.u, gasification 
tribute to the Iow-B.t.u. gas techno!o:_---l. It is possible to accelerzte the dc-~n- 
~se of the !cw-B.C.u. gas ~rcgram wizhout going through a prolonged program. However, 
ration requires a .~ronouaced increase in the level of funding. 

= involves research amd deve!o~ment directed toward f!uidize~-bed, fixed-bed, and 
.ow Easifiers. Pilot p!=ut demonstration ~ill be cozstru:ted to handle up to 50 tons 
hour. The ~!~uts ~-i!! range from 120 to 200 megawatts generating cagacity. Each 
~. & gas c!e@--uup system to remove sulfur and ~artieulate matter. In addition develop- 
".eeding on ~ hot gas c!eanu_m system, o_wera~ing at gasification temp_erztures in order 
efficien~/ and improve the economy of the ~rocesses. 

hiEh-B.t.u, gasification program, the ~evelo~ent of reliable and feasible hardware 
eratlcn requires investigation of a variety of ~rocesses, with the ~ossibility that 
• ocesses %-111 ~e o ~ m  for different coals. 

proGr~.m was i~tiate~ in H 1973, thusthe_~roJects ~'--e still in an early stage of 
However, same si~nificamt results have already been obtained~ Imc!uding (a) co--pie- 

&m of a !200-poumd-_cer-.ho~r f!-,~-.'dized--Ded gasif-'er; (b) conceptual desiEs of all 
pressure, entraine~-flov gasifier for a 550 meg~watt coo'Dined po~er system; ~.ud (e) 
f design of a laborato~ o scale pilot .~lant for removal of sulfur from fuel gas by 
~ e a  s a l t  sc.--ioBer system. 

f 

_ " . i  ~ ' s t e m s  ( f l u i d i z e d - ~ e d ,  e n t r a i n e d - f l o w ,  and f i x e d - b e d )  ae t h r ~ e  %"2~_es o f  £ e s ~  ~ er  
deve lope~ ~ - t ~ e r .  

~f  ~-m4or h a r d ,  a r e  i t ems  w i l l  b e  i n i t i a t e & .  R e s e a r c h  on h i t ch - t empera tu re  s u l f u r  
~ns  w ~ l l  be  a c c e l e r a t e d ,  aa~ an a d d i t i o n a l  one o r  two ~ r o J e c t s  in  t h i s  a r e a  ~_'tI 

, l a b i l i t y  o f  funds  in  FY 1975 ~n, c o n j u n c t i o n  w i t h  i n d u s t r - /  funding f o r  t h e s e  purp.oses 

g a s i f i c ~ t i c n  ~ l l  =eve fcr-~a.~ a t  ~ f a s t e r  c o a l  ]~er hour  t o  l o w - B . t u .  6 a s .  ~'Z ~75-T6 c~able of convertimg 50 tons of rates with pilot plamt construction [4 

l 



;:~ ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continue~) 

I~ 2.,, SCHEDULE [ I .e ludr  . ,W. r  [ori~.i~irz ~ rnnjor equ ipmen t  ~nd.~eol." d~lt'm b.y F~e~ Y&~ end ~ N ~ ' ~ .  

=,. DEVELOPMENT MILESTONES (numbcr~¢~ ~'On,~CU~tU4~y) 

~2 
~ ( l . iml!  Title ~[B~ilc~tone ~o 60 c~'-.'m,'~,'~ ~nd ~p~ce~) 

~-~ Fluldized Bed Low BTU Gasificatlon - Proposal #Sh and #90 

: )  

i 
:;) 

f 

i ( : :  

tt 

1 

F!uidize~ Bel (Pressure anl Hydro) Pilot Plant - Proposal #90 

--n'-rained Be~ Low BI~/ Com~.ine~ Cycle Pilot/DareD - Proposal #108 

F!ui~iize~ Bed Pressure Pilot/Demo - Pr-~posal #109 

Su:~en.-ioz Bed Gasification - Proposal #!iI 

3 Sta~e Atmospheric Fluid Bed - Product Dev. Unlt .~ 1~Ol~Osal #86 

Synthaae Conver~ed t o  Lov BTU Proposal #8~ 

Circular Trzv¢!ing Grate (Modiflcatic:~) - Proposal #93, 

:::l~on Salt Bath Gesiflez - Proposal #I13 

~ ::ol~on Iron Gasification - Proposal #~i 

C!i~ S!ur~j Firi=E with Cleanup - Proposal #91 

(i~) Pressure Bed Stirred Demo - Proposals #85, #92, #ii0 

(I~) Entraine~ ~ed - Pilot - PToposals #88, #Ii~, #I16, ~i17 

(i') ~..~.-lo=ora~inE Bed - De=o P!ant 

J 
| 
! 

ClS) RiKh Ten?.. Gas Cleaaup Pilot P. - Dolomite - Proposal #89, #126 

(l~) ~i~h Te_-~. Gas Cleanup - De=o Plant ~-~sed Salt - Proposal #ii~, 

"17) -.'~ "~ BZU 3e%Toflt or Existing Boilers - F~oposal I~9, #!28 - O~ 

% 

FY 

76 

75 

7h 

7~ 

7h 

73 

7h 

7L 

7k 

7~ 

74 

72 

7~ 

T: 

b. DATES 

3 T7 

Z T7 

I 771 

i 77 

2 

I 7~ 

3 75. 

76 

% 79 

3 T6 

l, 79 

2 75 

i 78 

2 T8 

78 

T8 



(zS) 

b DATES 

"[-3 77 !2 

2 [77  l 

I 77 2 

i 77 ~ 

2 T6 1 

Z 7~ 2 

3 TS. 

T6 Z 

'~ 79 1 

3 76 1 

79 1 

2 7 5 . 1  

1 1 7 8 3  
! 

; 2 7 8 3  
i 

78z  

2 7 8 3  
L 
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Lr.w,! of Ef for t :  

l-I P, IAX PZUM 
~L~ ORDERLY 
[ ]  MINLR.4UM • 

n.  DEVELOPMENT MILESTONES fconti¢lll¢'cl) 

(Cimll Title o f  ~I/h'*tone to 60 clmmctera and ,pacc*J 

t ,  DAT:.S 

S,.,,, :.i C~.."; 
FY O FY 

I 
Exploratory Research - Low BTU Gasiflc~tlon - 
Froposal#BT 

Ku&~neering ~ l u ~ i o n  - Cont inuing 

General i~ocess S u p ; o r t A e t i v ~ t i e s  

7: I 79 

2 8 5  T; 

__L__ 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

9. ~UM'AARY OF FUNDING REOUJREMEf~TS--Fedlr,I GovernmonE Only ~ln mlUI,mw o f c k ~ )  

Recluireme~t 

a, CPERATIP;G ISe: p. f~'~t=U) 
Total O,~erat;n~l RL~Uir|ft'MlhtS (~'Om D#la~.~&eG~ 

b. CONSTRUCTION (3~.e~. ford~:sL;) 
"ToI~[ Conz:r uctlon Req~remem4 ,'@ore D,icdl 3/=eetJ 

¢. EQUIP:,'.E:;T~e.~. f~d.et,,#) 
Total EquiD.,'~.'~ Recluirement~ (Prom Deta#..~I~o 

eL G RAN D TOTAL-OE~J GATI ON.~ 
i 

L GRAND TOTAL-OUTLAYS 

(IJ 121 " 

FY 1074 
(,~on-AcJcl) FY 1975 

0bit,. J Outlays 

(3) 

FY 1976 

ii. 84 i0. ~ 13.37 12.0 16.96117.5 

Z2.85 12.0 68.0 60.01Z22.~ 118.( 

0.7.5 0.7: 3.0~ L 2.8 19.6( 18.0 

141 

I=Y 19 /7 .  

Oud,W~ 

31.07~ 30.0 

90.2 §6.o 
i i 

3O.TO 21'.o 

153.5< 
m m m m m m m  

153.0~ 
m 

% 



Level of Eflort: 

D MAXrUUU 
:E~O~DE.LV 
E] MINIMUM 

IDENTIFtCATIO~ NU~SEF 

o6o~2zoSz2S3oioz 

(3) |4} (S) IB) (7) 

I "" ~" I Subtot;;l FY 1976 FY ~977 I=%" 1978 FY 1979 FV 1975-7~ 

I s .  Obl:;. Outlays Oh|=. i Outlay; ! Outlays ~ Obl$. 

.96i7.5 
--7 • 

I 

3!.07 30.0 38.27ih0.0 3L07 35.0 I 5.58~ i~,~.9 23.20 

..4', 118.( 90.2 9"6-0 38.50 40.0 23.50 40.0 35~.5 

t I I .6, ~8.o 13o.'ro 2T~o ~.,,.~..o ~8.o ~.,o 7.0 

82.00 

• ! 

35~.0 15.0 

73.70 72.80 2 .0  

o 

98.0 

%O .2 

571.7 

18} 191 
8alo,',:eTo ~1 T=laIE,,cl- -: 

Com;) le ' .e  ]! FV 1974 ICo. " - ~" 

Ou t l ays  Ob:~. I 0 " ,~ 
'i 
I 

Jl 

.I 
23 .88  L:168.78 16 - 

" • .H | " " " 

16.5 1 ::370,5 37 - 

I' I 
2.90 1~75.7o !T . 

43.28 
Ii . - : . - -  

11 



ENERGY RESEARCH & DEVELOFrv]ENT FACT SHEET (Contim;ed) 

~. DF.TA~L OF FUNDING REOUIREMEN'Ir~;-Federa! Government Only (in mltllo,M OfdOi&~rl) 

b, COP;STRUCTION 

ITEM 

(I )  ('21 
FY" 1974 FY 1975 

,'Non-Add) Obj. !Outlays 

I I=o.o, TOTAL ( C ~  ~or==r4 
(0 s u m m ~ r y  I h t e t )  ~1~ 

¢~,e of ::ro]ect, Lccation (State mad Cou,t:~) and Total Estimated Co$% 
[" EC) ~r.u~nbC~ ('.~th ~l~."n. roru~t'Clttil'?~yJ. E'~ry DrOjOCI COSting on=, 

:l,sn d3:~ars ~i" more ~hcutd De sOparately identilicd wiih ;I brief Item 
;:~."'=n: O! ~';nv it it r~c:. :r~. ~0. 
'~.TLE O~ ~r. OJ'ECT , . ; ; , . , ,  ..... ¢¢d 'O¢I.ar.e~r..;.l,l , , .... J l ( 3 )  

Sn-rained Be,i (Pressure 
S;a:e I County TF'C [[rl . l ~ O n g ?  I 

] ioo. o 
5:-*:ennen.% 

.~ro;~des pilot/d~monstration scale 
c~era~.ion of !o~ 5~J gas and gas 
~urhin~ ar.~ steu-m turgine electric 
.~c~er at ~0-~0 ."/~e size in an 
existing utility. 

"T ;7 L~ C F ;=R OJ [CT (~',~t I o  ezc~',,d 30 ¢h©r¢ct~r~ and .l~¢ea.J 
~n:rkined Be. i  Az:~osphere 

--' : C@Un&y TEC (in .::llior.~) 

z9[0 I 
?:or!des '-~-~ sca.!e test at 5 tons 1 
p..~=- hour of azcve! design a~prc~h. 
POU have been successfully opera.~e~, 

I 

0.i 0.i 1.5 1.2 

{3) 141 

FY 1376 ! F'Y 15 

~,~ I o = ~  II ob~ - 

 5.o 115.o . 

5 , 0  5°Z ~ . 0  

T I T L £  OF' P;~OJF.CT *'.\at :o ~-:rc¢¢d ¢/'mmc:era a'?.d =;~acrm.) 

._u_~_~.d Be~. Press. 
5'.a~¢ i County TEC l' i- ml l l i o r t l )  

1 2 5 . 0  

Pi!~/de-o.-.s~ration scsle operation 
of It'-- B~'J Eas ~u~ gas turbine a~d 
s~e~u turb~e electric ~over at 50- 
50 .L~;e size in an exis~in8 u~ility 

3:5 3.~ 9.ol9.B 

i 

I0.0 

i 
io.5 zS.o 

I 
.I 

% 



(3) 

FY 1976 

)bl,: 

{4} 

FY 1977 

Obls. Cutlay,= 0~'-i~. 

• 0 2~.0 1:;.0 18.0 2.0 
. .  . 

r .  

I 

,o  5.1 ~,.o ~;.2 

; .0  3. , .0 10.5 1: 

'i 

(S) 

FY 1978 

2.5 
I' ,r 

0.5 0.5 

2o.i i9;0 

|6l 

FY 1979 

oh,,. I o-t.,oy= 

! 

I 
! 

1 
1 

2o.o z7.31 

D MA~MUM I iL 'L ; . ; , ,  *~..*,,..,. ,o~..,L.¢. 

ORDERLY ! 060h210312.~793.3! 
~,11Nlr,1LJM 

(7} 
SUBTOTAL 
FY 1975-~'9 

Obls. Outlnys 

6 2 . 0  6 2 . 0  
I 

'1 

1 1 . i  1 . l .1  
L 
F 

(S) (S; 
BALANCE TO It TOT:,L E~C 

CO:'PLETE |l FY ;~ : "  IC .  

Oh,, I O,,,,°y, "11 C-,., --_ 

- " " -  ii"62.0 , - 

, #, , 

15.1 

" i 

15.C 

- . . _ .  

ii.i L "_. 

sg.o - 

| 

~Contlnuf ~ ~ t ~ t ¢  3,'~ltJ P~j~ of 



EP;ERGY RESEARCH & DEVELOPMENT FACT Si lEET (Contim~ed) 

9. DETAIL OF FUND!NG REOUIREMENT~-Fedoral Gov lm~nl  Only (f~. q~t , , , , ,  o/d~Nlma) 

b. CONSTRUCTIO.~ " 

ITEM 

T O T A L  (Corr')"/~ru,Grd 

~',:l~ O~ DrC~jl~t. Lo~'.,~n L';~c:e ~.d ~ouqt.~) ond Tot:.! Eslimated Cost 
(T- 'C}  rn~,'~b~," ¢c¢h i t t 'm ¢-n,¢¢ut i t '~" .y ] .  Every DrojeCt ¢o:,ting OnO 
r-~ r!.:,~ ~ I ~ $  or more sh~t,kl t ~  S~D,'lrat~ly i¢~nlif;(~d wi th • brief I ~ m  

"-T-~'~L ~- ~ F  F ; ' ,OJECT t.%,~t In  ¢¢¢¢¢d 30¢ l~a ,~r t ,  r= end zpe¢'c=.) 
!-~uid Bed (Prez~ an+a H ) ' d r o )  

, ~5.9 

C8 I.,,~ a~roach £cr i=~icated good econo~ 
I~o be done ~ pilo% sca le  cost  shared 

2/3 US/1/3 industry. 

~'~ = ; L ~ 0 F P~OJF_CT I.'~ r~. t o  exceed 30 cl~,rcucfen and s,~ce=.J 
£-"~=-nsion 5-=d G~i£ication 

(tI 
F'( 1974 

INon-Add) 
Obls. Outlay= 

0 . 1  

,6! " 0.8 5.0 

(2) (3) 
FY 1975 I FY !976 

Obls Outlays ! Obls. Ou, 

i 1.5 19.0 

"e  

] ...... ] 12 .0  

~hi~ ~rocess ~:oduces coke lov B ~  ga~ 
~n~ ch~- ica~s .  A mu l t i  purpose f l e x i b  

i~rocespL 
I 
I 

14) 

IcY 1977 

2.c  !, 

6;0 1..0 

:+ 

TI'; LE. 0 F P;;IOJF,.CT I . ' ,o l ' lO ezcceQ char'octet8 on ,~ ;;poc~'l.) 

~ ' Firinm :i~h Cleanu~ 
Coun;.y ~ T~C; (iq rniilfonJ) 

J. 32 .0  

i.-.dlc~tes ~ efficient feed syste= for 

~=-s!fiers vith ~pparent system si~p!i- 
=1:7. C~ ~e ~ =aJor en~ -y  f o r  ~ u r ~  
~ - - - s : . f i e r s  ° 

2.5 6.5 11.o 

tC~nt/n,~ ~ .~lN~te SJw~' 



'31 

1976 

iOullaVl 

(4) 

FY 1977 

Obls, , 

2.0 

.1' .0 

(5) 

Pt '  1978 

0.5 

I I I I  J l  

u 

(G) 
FY 1979 

. . . .  %,, 

e l l  

e l l  

D 

L - v , ' l  l i t  I I h , I I  

E] MAXIMUM 

['~ O l l l ) r  l iLY 
F I  MINIMUM 

qTI 
SUBTOTAL 
FY 1975-79 

Outloys 

23.0 23.0 

8.7 

I[)£.NTIF1CA i I(~': l~;U%'|i£ I 

0604210512830301 

BALAtJCE TO 
CO,',1PLETE 

D 

(9i 
TOTP, L E .kC 
FY 19;.: iC" . . 

C ~ l i .  I ' " ' • 

23 i'0 ~ .., 

8.7 

21.0 

~Con t~e  on .~epm~q ~ e t )  
P~ge ©f 



Ef :ERGY RESEARCH & DEVELOPMENT FACT SHEET ( C o n t i r ~ l )  

9. DETAIL OF FUNDING REQUIREMENT~-Feclmtl G0vernm~'lt Only (in .,z///... o(dona~# 

b. C~';STRUCTION 

ITEM I Obls 

T O T A L  IC~rr,~ fm'w~rd 
Io ~ . m m ~  .heel) • I 

T,:'~" o1 ~roje~. iocat;on ( .~oteor .c l  C n u n t y )  and TOI~I ~st~m,~[gd COSt 
IT~} '.~',~Ibfv r~;ch Hem C(,r~.cu!;.rely). ~VL'ry I~Olecl ¢O:~;~J 0"10 [ 
" ,  .'~n dC':ar$ or ~ r e  sh, ould be $c~or.,lely ideal;hoe wi tha brief Item l 0o 

T,T LE O F  PROJECT t:-ot ~ ,  ( 11 ) 
F!uidizcd Bcd At=ospheric 

C~un ty  T i C  fin miHlom) st~:. 

.. 38.0 

P£~o~ scale opera,ion o£ promising 
gasi~ier co~c:pt a t  scale size 

• allo~£n~ inclusion in major process' 
with assurance 

3' IT I . [  O F  P~(~J'ECT r ' :o! to exceed 30 ¢ / ~ r ~ t ¢ , .  " n d  a ~ a J  

Fused Salt Gnsification 
Sta~e C o u n l y  "" I 7 FC tin h;ilJa'~nl) 

I 33.0 

A =o!ton salt ~¢arbonace} bath 
corries on sub=ez~ed c~bustion 
with pollutants ~nd ash dissolved 
in s a l t  which is regenerated. Clean 
gns the producz. 

9 jo.s 

(ii 
1974 

Non-A0d) 

,L I outl~ys 

,i i _ iH • 

0.1 

0.2 

.cy 1975 

7.0 6.0 12 .0  

9.0 

ravL.,. ~F ~:,O~[C-" ";Xo~ Io czr.e,rd e~m, r r , ,  . -4  ,a-m-L/ ( 1-'-~ 
Fluld Bed f-'~c:s ~na A~mos. 

~a=~  C:ounty "T iC (Iq mlJl.~m# 
38.0 

S'.z~ c menl:= 

Pilo~ sca l e  ope ra t ion  o£ a pro=£sing 
gasifier concept a= s c a l e  s i z e  a l low-  
ing  ~-ater i--.c!usion ia  major" process l 
wi;h assurance 

0 . 3  7 I0 .0  

{3~ M! 

FY 1976 ~ I ~  119,*'/ " 

; 

"f i "" 

lo .o  9.o 1,2. 

I ~ m e g g m d  

% 



1976 

ds,, Or1 

(4) 

1977 

0 1 0 . 0  

'1 

9.0 12.0 

8.2 2,0 2 . 6 '  0.$ 0.9 

15| 

I1' 1978 

6 

0.5 " 0.5 

8.C 

=kz~rm,.u d,a t . ~ , , ~ a  .I¢Z.,~ 

i 

0.5 

(Q 

FY 1979 

~J 0111~ lILY 

{7l 
~K,JOTOTAt. 
FY ZO~S-?S, 

. . - .  J t  . . . .  

OGO4Q Z 0 5 |  2S30~01 

~'~ " ~  co=', ~T° ~I ~'" :~:"  ' ;~  

28.6 28.6 o 

Q 

!zs.s i~,JS '~  ' -  

I -  

2S.~ 2~.S 

2S.6 '..,~ 

i [S,.S " "':-- 

tl:S.S .:- 



E~ERGY R.CSEARC~ & DEVELOPMENT FACT SHEET (G4nti~oed) 

g. ~ETAIL OF FU~Di~iG REOUI ~ - F o 4 k r d  GovmvmmM O~d.~ ft., ~ ./'d, elZ.m,9 

TOTAL (G,m.y r ~  

._.IIl;.~ T e=~ Ca5 C l e a n  Up ., 
i s.,,-., I co,m, ~ .~c, , , , , , . , ,a~ 
t l I 2z.s 

1~'. doIo'~i~c in  = x-eacco~ vessel 
"scrubs cont=n:.n=nts ~ ~ t i c ~ l : t e s  

,~ro--~a~ hot :as s~mc::m =t 1S00o - 
2000"F s.-vin= s e n s i b l e  heat o f  gas 
p~.Ic:  s c a l e  

Ill (21 C~ (41 

I . ' ~  I 1976 I 
~ L  Io,~'S 

0.15 1.0 4.0 6.0 

9,6~ ~-." ~ .-___._..~ T~-~__.~,;¢I ~a,',~. 

: 5~a f~ t - l :  

A .~use:1 sa'~ i s  used a s  ~hc z ~ c e p t o z  
C~.c~-;.caI ~1:ccic$ a~e p~ovcn but  

" re;e~e.-=tion e E f i c i e n c y  t o  be  
/n~'esci~a~c~l at  p i l o t  s c a l e  

0.1 1.2 

~ . ; - . .ce :z=;  r .~=~uztzon r,91 0 . I  0.2 t 0.2 0.2 
i i i 

0.2 0 . 2 0 .  

S.O 

C l U m N m W J  



131 143 

I=Y 1976 I f"Y 1977 
I o~. o~w~l o~  

4.0 6.0 

(5) 

FY 15,~J 

1.0 

! 
1;2 S.O 4.0 1.0 

(6) 

FY l ~ J  

i. i 'W.I ,Jr i I1,,11" 

Q t.'.AX~tJb'M 

OnDERLY 
[ ]  MINIMUM 

;7) 
SUBTOTAl. 
FY 1975-79 

Outtays 

12 .0  

! 
I 

t °1 

11.3 t 

| t l ) i  rj-;, I r i o : .  ;n~:J ::u',:t;L 

J. oGo, zzosl2s5o,3o  , ,  

8ALA.'~CE TO TOTAL rxr 
COMPLETE rY  t9;'4 IC. 

Oh:=. 

12.0 

t 

i 

- 11,3 

0.2  1.1 : . 3  



Er,:'ERGY RESEARCH & DEV-=LOPMENT FACT SHEET (Continued) 

5. ~ : .TA;L  OF FUNDING REOUIREMEN'P~-FIIderal Oov l lnmln t  O ~ l y ( i n  mll l l rm, ofdollon) 

b. ¢OI~TRUGTION 

ITEM 

TOTAL (C . r r . j  ? o r ~ o r d  I 
tO ~ u m m a r 7  ~hc~'t) • 

T,fle of ~,~ciect Lo~t;o. (.~t,,te m~4 Counr~J ;~n*'J To=! Es:irn=Id Cost 
(T;'C} (~:.,~brr ¢;cP. | l rm  c,,r.,cCut;rrt~r). E~'ry proje~ c o . ; r i n g  o n e  

~: : : , ;q  CO.'Jars or mote $hoc.*d b e  s ~ a t e l y  ~-ng;fL-'d with • br;ef tt?m 
S:-"*,er~.'~ Q! t,,.".y it ;5 re~,ai~ed. ~ .  

• A~'~,Io=v~acing Bed Ga~i f ier  
" 4 "  t Cn tj4q,y t T ~  , , . . , ~ r i # ,  

L ! , 48.0 
~|b|Pmpp|; 

Ash genera:<~d in  the p=ocess is  
t "circul~;ed ~ud f l u i d i z e d  between 
( t~o v e s s e l s  and reJmved as required.  
• P i l o t  l e v e l .  
! 
! 

: T 17 L~ ~ F P~OJEGT ( ~  t o  ¢zt'4q~d 30 ¢P~r~h~ ¢cd MXlCeL) 
C T I  S...':'.:hr-ne Converted 1:o Low BTU 

i I 
S|a:ee'~4~t: 

Conve.--c =he e ~ i s : i n g  hLgh BTU 
p i l o t  pl=nc to burn a i r  instead o f  0 
k~d co disconnect  

(;I (21 131 14) 

r ~L  J 

0 . 3  1 . 5  

i, 

7.0  11.0 
I 

i ";. ,1 L"  ,OF ;J;cOJF.~.T t: . , , !  Jro ¢~t '~t~ ¢ l * , a ~ i m  i lml I ~ ¢ ~  
; ~;x~ J ~cd Prcss. S t i r r e d  

s~:. I ~ . , ,v  i tee t ~ ' ' m ~ "  26.9 

~" a:em.e.--J: 

: . :odif ica:ion of  vxtscing f ixed bed 
~as!f le:"  Co include a rabble  a.-= 

~jv.sifie.,- b ~ .  

t2 )  2,0  2 .0  4 . 3  
3 - -- 

4.3  S.35 S.3S 0 .9  O. 

" l  



(3] 

F Y  1976 

~" ~.~ 

% 0  

14) 15l 

FY;g77 ,  j FY'1978 

(6) 

FY 1979 

Lqvol c~! I literS: 

O~It;r n L Y  
MI f'Jl P-';UM 

(?! 

SUBTOTAL 
FY 1975-79 

)bls. I O,'-tlays 

26 .0  

IDE N r lF ICA TIO,'; ,'~ U.'.'. -"; E f, 

~3,~' "'05i 2 8 3 n ' ~ n ~  
(~) 

~ALA;JCE TO 
CO:,',P LE TIc 

Obts. I Oullays 

- "  I 

iPl 
.'r O';';,L E x C  
FV 197." cC,~ . . 

Obz;. ( . 

26.0  • ~.0 

%35 

! ! 
~C.~,r~,,,. ca Sepm,fe SJ~ tP  

12.35 

m m 

P.~e 

12.35 

o f  

b 



ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued) 

9. DETA|L OF FUNDING REQUIREME;~Teo-Fedmi/Go~rnmcm Only (/n em'Jziom ol'doi~',O 

e_ EQUIPMENT 

ITEI~I 
f~cch ~rem nor '.o exceed GO chamc.'m and ep~,:e,) 

• - 'or I:a=.'l n'-'. ior ~er fo r rn , r~  or~.-rziz,ltiOn. 

i~'.-~.:,fic.,Izion *~f each i te~  o f  Itcuipment 
~ : : ~ r , ;  one-,",,alf m i l l i on  dol lars o r  more.  

Federal Laboratories 

• 2ndustx7 & Acade~a 

TOTAL (Cm17 fm-.,~ 
o 

~ m m e u , ~  .AeeO . ]) ,  

I1! 
F¥ 1974 

(No~ i 
Obls.. I )uzlay~ 

~.25 0.25 

~.50 0.~0 

i 

(2) 

197S 

.Obls. .~,~ys 

1.0 0.9 

2.05 1.9 

(3L 
I:Y ;976 

Obls. Outlays 
i 

3.6 3.0 

,6.0 ,5.0 

4.0 

~6.7 

(4) 

I ~  19T 

OL 

,4 

22 

tCoe.t,;a~ ~, Sep, mzr~ 



14) (5) 

FY 1977 FY' !978 FY 

ObIr,. I O=lz~.s Oblr,, Oullsys Obl$. 

4.0 4.2 4,2 4.2 4,0 

26,7 )22,8 10.0 3,8. 1,4 

I 
I 

(61 

1979 

o.,~l~-y~ 

4.0 

3.0 

Level of Effort: 
[ ]  MAXIMUM 
[ ]  ORDERLY 
Q MINIMUM 

(7} 
SUBTOTAL 
FY 197S-79 

Obls. I ~,utlays 

73,7 72,8 

] IDENTIFICATION NUMBER " , 
] ! 

i 060,1210512830301 I 
(8) 

BALANCE TO 
COMPLETE 

Obls. Outlays 

2.0 2:9 

(9) 
TOTAL EXCLUD 
FY 1974 (Co)$. ? 

Obls. Oux~ 

75,7 7 5 ,  

I~,~wr d~t .~r~mtd f,A,N.tJ P~.-.e ©f 

2 



! , , [ i J , , '~  I ; [ 3 L , , ' t C I I  v l ) l  VI. LOI',,:LPJT 
FACT 511[£T 

[r,+%.,l 6 '  I l l . , r t  

[¢] .%1A X IP.tUP.I 
r l  CIIDI~RLY | 1. IOENT;FICATION NU! 

r.tlNI~.IU.$.1 I flr,0.121.0512S00.x01 __ 
#. I ,  P I | O ~ ! | A P . ' I  

IX 5'~IE;P I I ( ]  C, #1Atl . . . ._. . . . . . -  . . . .  . _  

[Enert:)" Convers ion  l 

ILo}~ l;£tJ G : t . ~ L i ' i c ; t t i O : l  t':'Om Coal 
3. ~ PI|G '0",~[ r4T AGENCY 

Ix 5UDU~=T 
Ll},m:: . . . . .  , , f  e r ; .  ....... HPA. :~C r .... ,at I n t  er :;ASA. 

I .  CONTItACTOfl A~;oSITE 
(NO mar," l / ~ n  J.+ ¢hare(' terl  I;Imd 
e~¢¢1 [,ar rte~;¢ ~ [  ¢o¢l~r~ct,Jr: 

lull '  ll~QltlfJ."l+~ O~bPm'Ul+|ll)rl ~'i)r i10¢." 
~ ( 0  ~+ C~r+CICF i  --'+"~ 1 3 .  14Plr 

[Off ice  or" (:nnl l<c.~e:~rch 
N,%r,'.f + OF C.ONT R ~ C T O n :  %.'-~T_T_.~(~, i(; 

l - : r  lo,ma~,',t I 

NA.*,~ OF CO'eTq.~CTOR: 

t C e u n t y -  

NA~.'.E OF CONTRACTOR- 
Sitep=,fo,,~.~w~e,e work w,i| b+ ~[. St~re: I Cou,tV: 

NAME OF CONTRACTOR: "-- TOTAL O. 5. ' 

Si te ~ h e r e  tNOrk w i l l  he t .%tote; 
per form-e l  ]~ J Co~Jnt y :  

• m 
N/%'.IE OF CO?:TRACTOR: 
Si te ~ here w.'or k wi l l  be I~. r fo r rned ~, [ St-~te: [ County: .  

PROPOSAL 
(/,'O IPIore t h :n  Q.4 Zinel o f  t e x t  

e l l ~  ~ 0  fifo.re IF.an ;'0 ch~rl~CtCr4 

IIII,I~ #pOCCS ~ ¢ r  l i ne )  

Br ie f ly  out l ine n3ture 2nd '~¢01~ 
Of I¢,Ork to  L +. undeft:.en. 
~l~::l;ng any ~w taciSl;e~ 
mhich n%~Y here to be acc;uired 
Of ¢onsIrucIed.  

G e n e r a t i o n  o f  low B~J gas from c o a l  t h a t  is'non p o l l u t i n g  and 
u t i l i z e s  a l l  g r a d e s  o f  c o a l  i n d i g e n o u s  t o  t h e  U.S.  This  p r o g r =  
p r o v i d e s  an a l t e r n a t i v e  to  n a t u r a l  gas  and p e t r o i e u m  as f u e l s  : 
c l e a n  e lec t r i c  powgr ~ e n e r a t i o n  a t  h igh  e f f i c i e n c y  [ i n i t i a l l y  
o v e r  40~ and l a t e r  i n t o  the  50% r a n g e )  and to  meet i n d u s t r i a l  
demand f o r  g&~. Both as  a f u e l  and as  chemica l  f e e d s t o c k s .  
These accomplishments wil help curb excessive relaince on impo: 
oil and LNG by enabling high-sulfur co~Is to be used for power 

• generation with due regard to environment. ~ pilot/demonstrat: 
plants plus I de=ons=ration/co~aercial (300 ~e to 500 ~%'e) 
are operated prior to 1980. 

I 
6, JUSTIFICATION (E%c a sepomte =heel{el. See Item 6. on IP~truction SheeL) 

- -  _ .'. 

7. MAJOR RESOURCE REQUIRE.~AEN'TS 

I 

11. MANPOWER 11) S,',entific [ 

m n  yeo~j 121 T~hnic] l  I 
131 Su|:Oor t I 

__ 14) Other ! 
,,. R;.W,ATER'A,S 

irz/=t marc.eb =.d units o /  
m4'~uee lk'ru~., such o,+ tom o /  
Z~o|. lJecrela of  oil. Kilo~Po,,,~ o f  
m ~ u m ,  e:e.  $ko~ amoumw o f  
IPII¢A |t l  ¢OZumns s t  P=.ihL J 

¢- LANDAREA | l }Go~-owred  J, 
REQUIRED I2) Govt.:=.-~eo ~ 
t/a cc*,p+J 13I Pnvat~,+-o~n~l ~ 

~ O t ~ r  I 
d Jr~r.=l: ,, ".-- ---- . . . . . .  I 

1975 

24U"" 
809 

80 

600 Tons 
c o a l / d a y  

1400 

150 

1976 

37O 
1100 
120 

70~ tons  
c o a l / d a y  

4500 

300 

197"/ 

440 
1300 

)SO 

1800 tons 
coalld~y 

8000 
2Q00 
$00 

_.! .. 

440 

1300 
100 

2500 tons  
coal /day 

, 

111 
• 1 

4000 
COai~ 

8000 , 80' 
2OO0, 2n 

sno 5! 
m 



i I I C I I  t', I ) l  VLLOI "~ .L fJZ  " 

,CT S l f f . r T  

~ ) "  Convers ion  
!Lo~ ' r ] 'U ( ; a s i f " i c a t  ion from Coal 

Le~vl e / I  If ~.'l 

[3 ommc;nLY 
[~  t.11N I~.IU:.I 

1. IDENTIFICATION NUMBER 

0604 210S12SOnSOl 

AGENCY 

~NoSITE 

! ~Amrc~'lf,t.~I GnJ 

[ Ih,narr.-: , ,nt ,~" I n t e r ; . o r  "L~SA 
IOff ice  oF Cn-~J_Ri-se_~:].r_c_h 

I ~,,~ -,,..,, --,~ -,,,--. IS.at,.: 

EPA. ±~C 

I Counly:  

"l ' | ' l , , l f~rm [ l l r  l|til~%; 

TION OF 

NA'. '~ ~," Co'&T~-.C-O;¢: 

" l 
~Ite ,~here wOr~ w d l  ~ ! >c~lorm -u ~ S~aze: County: 

t 
NA~JE o F  CO~'aT;~ACTOR: 

~: fotnP-d ~-I I County:  

NAM____E OF CO,~Ttt; ,CTOR: 
Site whvre work  ~,1, De ~ t fo r  • .-r~d ]~. j ,'~:a:e: i co..tv: 
N / ~ £  OF CO.';TRACTOR: 

TOTA~U.~. 

;'i~l.a or f e x t  

i t j  

f.101, I.~'~ 
:, ~e .m'.;vir¢C; 

Generation of low BTUga~ from coal that is non polluting and , 
uZili:es all grades of coal indigenous to the U.S. This program 
pruvides an alternative to natural gas and peEroleum as fuels for~ 
clean electric power generation at high efficiency (initially 
over 40% and later into the 50% raDge) and to meet industrial 
demand for ~. Both as a fuel and as chemical feedstocks. 
Theso accomplishments wil help curb excessive relaince on imported 
oil and LNG by ~zbling high-sul~ur coals to be used for power 

, generation with $Je regard ~o environment. ~ pilot/demonszration 
p l a n t s  plus i ~:onstration/cc=mercial .(300 ~ ' e  to SO0 ~%re) 
are operated prior to 1980. 

i ! 
2 

"~%e • ~ p c m t t  al~e~s,L ~ I t e m  6.  ~ n  lr~struction SkeeL) 

7. MAJOR Rc_SOURCI = R~QUtR~.&.4ENTS 

I$CAL YEAR I> 1975 

Sc,e,~:,fic I Z40 
Tzchri~I J aO0 
s . J ~  ! 30 
O~her I 

uniLt o f  

K.doCm,,u o t  
w dwiount o~" 
,:l l~t,) 

600Tons 
coal/day 

1976 

' 3 7 b - '  

' i teo 
12o" '" 

7Off tons 
coal/day 

1977 

4 4 0  
1300 

m 

,,, S, O0 

150 

1800 tons 
coallday 

" edO0 G = ~ , ~ e d  1400 . . . .  4500,_ 
Gm.~.:,~_-~ed - 2000 
",,watelv.~ ,,:I 150 
OIher 

:ES NEEDE'D 

SO0 

1978 

44"o 
lSOO 
1 DO 

2500 tons 
coal/day 

'sooo , ,  
2000 

500 

1979 

ST0 
ii00 

4000 Cons 
c o a l / d a y  

8000 
2000 

i 
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~" b, su[tPnOC, nAm )Loi¢ B'ru 'i~;t's Lt'icar ton t'rom Coal i 
3. I .  PItOI'0PJr--NT AGENCY [Lk ' l )nr t~ t -n t  ot" I n t e r i o r  ..A_'" <A._ EP:%. AEC ~' 

b. sunuN,'r ~0ff!cc or" Cnnl Re.search 
| .  CoNTIIACTOR AND S+TE .I NAN.[i OF C'O,~"'S'ACT~:., - - - - -  ', • . . . . . . . .  +-+ 

( ~ 0  moP,." I ~ a n  4:~ <harucrer~  ¢P,~f I ~+10 w: l t r , .  ~ wclrk wmll bo. ~b,. l S l a to :  I C o u n t y ;  i 
I I ler It'Jltll .+'l| I ~ C t l  .err . d ~ l t  O[ cc ln t ruc ( , ) r ;  "1 

l, mmf #to.d'ar+/ Ob~l%'t'l~.l'lnn fnPlt l l l . . . j  N;~p.~L= OF CO:4T.q-%CTOR: i 
I ~  lu ~6 ¢ h o r a t t c f l  . ;n~ ~,~me~ [~ '  S~t(~ Wtlero w o l k  w~il b o  J 
Count]r. )crfornned ~>, SLlte: J COUnty: 

I 
NAME OF CONTilACTOR: ) 
Silo where work w,,, be ~tforn,ed b- J Siam: ] County: ~; 

NAME OF CONTR;tCTOR: TOTAL U. ~ .  ' ' ' t 
Site*herew,~rkw=abemdorrr~.d ~" I 5t~t~: I C°unty: ; 

NAME OF CONTRACTOR: 
!perfOrmedJSite v~hcr¢ work wdl be l>'J State: I County: ,! 

i 
S+ BRIEF DESmRIPTION OF • ! 

PROPOSAL Generation of low BTU gas from coal that is non polluting and , ) 
fA'omo,et~=n".JU.,ot+~=e utilizes all ~rades of coal indigenous t o  the U.S. This program 
• . + ~ . o . , o . ~ :  t~. ~o~:~= provides an alternative to natural gas and petroleum as fuels for- ] 
" ~ " ' * ' ~ + "  "~ clean electric power generation at high efficiency [initially ; 
Br;eflyoud;ne.~t-re=-dscop~ over 40% and later into the 50% raBge) and to meet industrial ] ofv, ork to be undertn~en, 
~M.~in~Inyn.*wfa¢ilit~es demand for gs_~. Both as a fuel and as chemical feedstocks, i 

whi~hnuyha~etobeacauired These accomolisiments wil help curb excessive relaince on imporzed ] 
~o~uu=:e~ o i l  and LNG by enabling high-sulfur c o ~ l s  t o  be  used  for power : 

• generation with due regard to environment. W pilot/demonstrazion ] 
~lants plus I demonstration/commercial C3.00 ~e to 500 ~f, tre) 
~re operated prior t o  1980. 
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C~ean Low-~.t.u. Gas 

I t  i s  con templa ted  thac  Rf, D f o r  Iow-B. t . u .  gas w i l l  be o f  i l ~ o r t a n c ~  
(a) t o  prov idc  ano the r  a l t e r n a t i v e  fo r  c l e a n  e l e c t r i c  power g e n e r a t i o n  
ae h igh  e f f i c i e n c y ,  and (b) ~o meet i n d u s t r i a l  d e ~ n d  f o r  ga s .  These 
f u n c t i o n s  a r e  exv..cctcd to  hc lp  curb e x c e s s i v e  r e l i a n c e  on impor ted  o i l  
and LgG by enab l ing  h i~h=sul~ur  coa l s  t o  be used f o r  power ge~e ra t i ea  
an~ ochcr purposes with pollution. 

Two co- funded  p i l o t / d e n o n s t r a ~ i o n  pl~n~.s a r e  p lanned  wi th  ini t~_al  o p e r a -  
t i o n  e s t i n u t o d  f o r  the  FY 1977-78 p e r i o d ,  t h e r e b y  p.~oviding a b a s i s  f¢.r 
wide c o ~ e r c i a l  a p p l i c a t i o n  by ~he earl)-  19SO's .  

A r e s e a r c h  e f f o r t  f o r  low-B.~.u ,  c lean  f u e l  gas  from coa l  ~ I I  i n t e g r a t e  
wi th  r e s e a r c h  on gas t u r b i n e s .  The bulk  of t h e  research w i l l  be expended 
by c o n l r a c t ,  s c p p l c c c n t e d  by x~rk in Coverr~en~ l a b o r a t o r i e s .  The ~ajc~r 
e f f o r t s  w i l l  seek to  de,:©lop l o u - B . t . u ,  g a s i f i c a t i o n  tec .bniques a~ 
an ou tgrowth  c f  paso Depar~nental  programs.  A s i n g l e  c o ~ a e r c ! a l - s i z e  
gasifier is capable o£ producing sufficient !ow-S.t.u. gas for a lO00- 
megawatC pcr~erpl~nt,  e.u.d the  g a s i f i e r  and i t s  a s s o c i a t e d  c l eanup  
equip=one can be *.ai lored ~o a conven t iona l  p l a n t ,  a gas t~vrbine,  p l a n t ,  
o r  an advanced g a s - t u r b i n e / s t e a ~ - ~ u r b i n o  p l a n t .  

C o n t r a c t  work began in  J u l y ' 1 9 7 2 .  I n d i v i d u a l  u n i t  p r o c e s s e s  i n  t h e  
h i g h - B . t . u ,  g s s i f i c ~ t ! o n  progr-.~ c o n t r i b u t e  to  t he  l ~ - B . t . u ,  gas 
t e chno logy .  Ic  i s  p o s s i b l e  to  a c c e l e r a t e  t h e  d~-~-onstr~tiou phase  o f  t h e  
l o w - B . t . u ,  gas progra~ wi thou t  goLng ~hrough a p ro longed  p r o g r a n .  However 
such a c c e l e r a t i o n  r e q u i r e s  a pronounced Lncrease  i n  t he  l e v e l  o f  ~ l ~ d i n g . .  

o 

This  program invcI: '~s  r e s e ~ c h  and deve lopcene  d i r e c t e d  to~v~-d f l u ~ d i z e d -  
bed,  £ '~ed -bed ,  ar~i e n t r a i n e d - f l o w  g a s i £ e r s .  P i l o t  p l a n t s  d ~ . o n s ~ r a t i o ~  
w i l l  be c o n s t r u c t e d  to  handle  up co 50 t o n s  o f  coa l  pe r  hour .  The 
de=onst~a~;on p l a n t  w i l l  range f ro~  300 .~.~,e =o 500 ~,':e gene ra t i ng  cap~c~t]r, ~ 
The p l a n t s  w i l l  r ~ g e  fro= 120 to  200 uegak~czs genera t ing  ca.oac~}-. Each 
w i l l  i n c l u d e  a g ~  c leanup sys t e~  to  r~-ove  s u l f u r  and p a r t i c u l a t e  ~ c t e ~ .  
In  a d d i t i o n  deve lopnen t  i s  p roceed ing  on a ho t  gas  cleanu~ sys t em,  opera t~  '~ 
--t ~ a s i f i c a ~ i o n  te=..peratu=es i n  o rde r  ~o i n c r e a s e  e f f i c i e n c y  and improve ':" 
th~ economy o f  the  p r o c e s s e s .  

As wi th  t he  h i g h - B . t . u ,  g a s i f i c a t i o n  progr--~, ~he develop=en~ o f  r e l i a b l e  
and f e a s i b l e  hardware ~o~ ~Za.nc o p e r a t i o n  r e q u i r e s  i n v e s t i g a t i o n  o f  
a v a r i e t y  o£ p r o c e s s e s ,  wi th  t he  p o s s i b i l i t y  t h a t  d i f f e r e n t  p r o c e s s e s  
w i l l  be opti~u.~ f o r  ~ i f f e r e n c  c o a l s .  

Most o f  chLs progra~ x~s i n i t i a l e  in  FY 1973, $hus the  p r o j e c z s  a r e  
s t i l l  i n  an e a r l y  s t age  o f  deve lop=ont .  However, so~e s i g n i f i c a n t  r e s u l t s  
have a l r e a d y  been o b t a i n e d ,  i n c l u d i n g  (a) c o n p l e c i o n  o f  d e s i g n  o f  a 1200- 
pound-pe r -hou r  f l u i d i : e d o b e d  g a s i f i e r ;  (b) c o n c e p t u a l  d e s i g n  o f  an 
a t m o s p h e r i c  p r e s s u r e ,  e n t r a i n e d - f l o w  g a s i £ e r  ~or a SSO m e g a ~ c t  combined 
power s y s t c n ;  and (c) c o - p l e t i o n  o f  des ign  o f  a l a b o r a t o r y  s c a l e  p i l o t  
p l a n t  f o r  r e ,  oval  o f  su . l fur  f ro= ~uel gas  by - e a n s  o f  a fused  s a l t  
s c rubbe r  sys tem.  

In  FY 1974 t h e  t h r e e  t ypes  o f  g a s i f i e r  sys tems ( £ 1 u i d i z e d - b e d ,  e n ~ r a t a e d -  
£1owj and f i xed -bed )  w i l l  a l l  be e x p e d i t e d .  
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Clean Low-~.~.u. Gas 

I~ i s  contcnplal¢~ ~hat P~D ~or low-S.¢.u, gas ~£I!  be of  i=port=nce 
(a) to  provide another a l~e rna l ive  for  c lean e l e c t r i c  power gene ra~o~  
a t  high e f f i c i e n c y ,  a~J (b) to ~eet i ndus t r i a l  dc-~-nd ~or gas. These 
funct ions  a r e  expected to help ¢~rb excessive r e l i a n c e  on L~te~ o i f  
an~ U~G by enablin~ hi~h-s~Ifur coals to be u~c~ £or po~r~ene~a~io~ 
and o~herpurposes w i t h p ~ l l u t i t n .  

T~oco-£undc~ p i l o t / d ~ n s ~ r a ~ i o n  plants  =re planned with i n i t i a l  opera-  
t i on  eszinatc~ for  the F~ 1977-73 pcrJed, thereby providin~ a ~ s i s  f~-r 

" wide c o ~ r c i a l  appl icat ion by ~he early 1950's. 

A z e s e a r c h  e f f o r t  for  lo~-B. t .u ,  clean fuel  gas fro= coal wi l l  i n t e g r a t e  
wi~h research  on ~as turb ines .  ~ . e b u l k  o£ the research wil l  be expended 
by con t rac t ,  ~pple=en~ed b y ~ r ~  in  Goverr,~n~ labora to r ies .  The ~ j o r  
¢~for~s wilZ seek to  ~ev=Iop 1 ~ - S . t . u .  ~asi51cation techniques as . 
an oLr~Erowth o~r .~s t  Dc~ar~nen~al program.  A s i n g l e  co=mercia l -s ize  
g a s i f i e r  ~ capable o~ pro~ucin~ s u f f i c i e n t  lo~-~ .~ .u ,  gas ~or a l~O0- 
m o ~ a t t  Ixr~erpl-.nt, a~d the g a s i f i e r  and i t s  assoc ia ted  cleanup 
equilx~en~ can be e ~ ! o r e d  ~o a conventional ~l~nc, a ~as ~ r b i n e ,  p l a n t ,  
o r  an advanced Eas-turbine/steaa-turbiue p lan t .  

Contract  work began in Ju ly ' f972 .  individual  uni~ processes ~n r~.e 
hidh-B.t .u,  g a s i f i c a t i o n  progr --,~ conuribute ~o ~he lew-B.~.u, gas 
toclmology. I~ is  possible ;o acceleraue the do.~ons:raiion phase of  the  
low-B.t .u,  gas progr-.= witheur goin :  ~hrough a prolonged pro~r~u. However, 
such a c c e l e r a t i o n  requi res  a pronounced increase  in  the level  o f  funding.  

. 
This program involves research  ar~ developnent d i r e c t e d  toward f l u i d i z e d -  
bed, f lxedlbod,  a ~  entrained-~Iow gasi~ers .  P~lo~ plan~s de~ons~ra~ion 
w i l l  be cons t ruc ted  to handle up to  S0 tons of  coal  per hour. The c ~ e r c i a l /  
demonstration p l an l  wil l  range f ron 300 ~';e =o 500 ~';e generat ing capac i ty .  
The vlants  ~ 1 1  range fro= 120 to 200 =e~a~t~s  ~enerat ing capaci~F. ~ach 
will" include a ~as cleanup system ~o r ~ o v e  ~ul~ur and p a r ~ i c u l a t e m a ~ t e r .  
In addition develop=en~ is proceedin~ on a ho~ gas cleanu~ system, opera~/ng 
I t  ~as~f~ca~ion tc..-pera~ures in  order  to ~crease" e f f i c i ency  ~nd improve 
the  economy of  ~he processes.  

As wi~h the h lgh-B. t .u ,  g a s i f i c a t i o n  proEran, the  develop=eat o£ r e l i a b l e  
;.~d f ea s ib l e  hardware for  plan~ operz~ion r equ i r e s  inves t iga t ion  o£ 
a variety of processes, with ~he possibility tha~ different processes 
w i l l  be optimum for  dif£ezent  coa ls .  

~{ost o f  t h i s  program was i n i t i a t e  in  PY 1975, thus  the p ro jec t s  a r e  
s t i l l  in  an earlH stage of development. However, some si&,nifican ~ _ r e s u l t s  
have a l ready  been obtained, iuclud!n~ (a) ccnp le t ion  o£ design o£ a 1200- 
pound-per-hour f luidi=ed-~ed gas i~ ie r ;  (b) conceptual  design o£ an 
~tmospheric pressure ,  ent=a-.',~ed-flow gas i f e r  fo r  a 550 mezawatt combined 
pOWer syste=;  and (c) completion o~ design of  a laboratory  sca le  p i l o t  
plant  for  ~'cmoval o f  su l fu r  fz=m fuel  gas by means of  a fused s a i t  
scrubber syste=. 

In F£ lg74 the th ree  types of  g a s i f i e r  systems ( f lu id ized-bed ,  en t r a ined -  
- glow, and gixed-b©d) w'-'ll a l l  be expedited.  
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(a) to  provide another a l te rna t i ve  fo r  clean e l e c t r i c  power generation 
a t  high e£~ic iency ,  and (b) ~o nec t  i ndus t r i a l  d e ~ n d  for g ~ . ~  These 
£unc¢ions a re  expected to help curb excessive r e l i a n c e  on i:;.vorted o i l  
and l~Gby ©nabling high-sul£ur  c~als ~o be used ~ polar  ~enerat$on 
and o ther  purposes ~ t h  po l lu t i on .  

Two co-funded p i l o t l d c = o n s t r a t i o n  plants  are  planned with i n i t i a l  opera-  
t io~ esti=a~cd fo r  the FY 1977-73 period,  ehcrc~y providing a bas i s  f~-r 
wide c o ~ e r c i a l  appl ica t ion  by ~he ea r ly  19S0's. 

A research e f f o r t  £or Iow-~ . t .u .  clean £uel gas f ro~ coal w i l l  i n t e g r a t e  
with research  on ~as ~urbines.  The bulk of  the research  wi l l  be expended 
by con t rac t ,  supplc-.cnted by work in  Goverr.~ent lahora~ories~ The ~ j o r  
ef for ls  w i l l  see~ to dev=Iop low-~ . t .u ,  g a s i £ i c a t i o n  ~echniques as 
an outgrowth of  pas~ Depar~nen~al progra=s. A s i n g l e  co~.~ercial=s~ze 
g a s i f i e r  i s  capable o£ produc~n~ su££icient  !o~--E.t .u.  gas £or ~ 1000~ 
me,await po~erpi=u~, and the g a s i f i e r  and i t s  a s soc ia t ed  cleanup 
equitr-.ent can be ~zi lorcd ~o a conventional p l a n t ,  a ~as t u r b i n e ,  p l a n t ,  
o r  anadvanced gas - tu rb ine / s team- turb ine  p l a n t .  

Contracl  ~ r k b e g a n  in July 'Z972.  Individual  uni~ processes in  ~he 
high-B.~.u,  g a s i f i c a t i o n  p rog . -ancon; r ibu te  to t h e  low-B.t .u.  ~as 
technology. I t  ~ possible  to  acce l e r a t e  the d~uonstra~ion phase o f t . h e  
lo~-B.t.u, gas prog~z~ without goin~ ~hrou~h a pr~longed program, However, 

a c c e l e r a t i o n  requires  a pronounced L~crease in  the l eve l  o f  ~undin~. 

This progra~ ~nvolves resea rch  and development d i r e c t e d  towar~ £1uid~zed- 
hed~ fixed-bed~ ~ud entrained-£1ow gasi£ers .  P~lot  p lants  denonstra~ion 
wi l l  be cons t ruc ted  re handle up ~o SO tons og coal  per  hour. The co~nerc ia l /  
demonstration p lan t  wi l l  range f ron  300 :,fi~e ~o 500 ~ e  ~enerat in  E capac i ty .  
The p lan ts  ~ 1 1  r-~nge £ro= 120 to 200 nega~m1~s generat ing capac i ty .  Each 
w i l l  inc lude  a gas cleanup s y s t ~  ~o re~ove s u l f u r  a?~ ~ a r r i c u l a r e  mat te r .  
In add i t ion  development i s  proceedln  E on a ho$ gas c!eanu~ sys ten ,  opera t ing 
a t  g a s i f i c a t i o n  te=pera~ures in  order  eo inc rease  e£f ic iency  and improve 
the economy o£ the processes.  

As v i t h t h e  h igh -B . t . u ,  g a s i f i c a t i o n  progran, t he  development o£ r e l i a b l e  
and f e a s i b l e  hardware £or p l an t  opera~ion r e q u i r e s  i nves t i ga t i on  o f  
a variety o~ processes, with the possibility tha~ different processes 
wi l l  he optinum for  d i f f e r e n t  coa l s .  

Most o f  t h i s  p r o E r a m ~ s  i n i t i a t ~  in  FY 1975, thus  the  p ro j ec t s  a r e  
s t i l l  in  an e a r l y  sta~e of develop=eat .  However, soue s i g u l f i c a n t  r e s u l t s  
have a l ready been obtained, inc lud in~  (a) conple~ion of  design o f  a 1200- 
pound-per-hour f l u id i : ed -bed  ga s i~ i e r ;  (b) conceptual  design of  an 
atmospheric p ressure ,  entra$ned-flow gasi£er  fo r  a 550 megawat~ combined 
power system; and (c) co~p!e~ian of  design o f  a !aboralory s ca l e  p i l o t  
plant  for  removal of  su l fur  from fuel  gas b y ~ e a n s  of  a fused s a l t  
scrubber system. 

In P¥ 1974 the th ree  types o£ g a s i £ i e r  systems ( f lu id ized-bed ,  e n t r a i n e d -  
£1ow~ and fixed-bcd~ wi l l  a l l  be expedited. 

Procurement of  major hardware items wi l l  5e i n i t i a t e d .  Research on 
high-temperature  su1£ur r e ,ova l  systems wi l l  be acce l e ra t ed ,  and an 
addi t iona l  one or  two p ro jec t s  in t h i s  area w i l l  be s t a r t ed .  

Assuning a v a i l a b i l i t y  o£ £unds in FY 1975 in  conjunct ion with i n d u s t r y  
£undin S for  these  purposes, the  low-B.t .u,  ga s i£ i cn t i on  wi l l  move forward 
a t  a f a s l c r  r a t e ,  with p i l o t  p lant  conztruct ion beginning in  FY 2975-76 
capabl- of  conver t ing  b0 tons of  coal per l~ur  to Iow-B.t .u.  gas.  

• • ° ~ '  
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~luid[zed bed low BTU gas'~gica¢ion 

P:oposal r84 and ! 90 
( : ]  Fluidized bed (pressure and hydro) Fil.ot plant proposal #90 

-(~] F~ntrained bed low KTU combined cycle  piloc/dezo - proposal #lOS 

(4} Fluidized bed pressure piloc/demo proposal #109 

IS] Suspension bed gc~if ica t ion  - proposal #111 

[5) 3 s~age arJ:ospherLc £1udd bed - product ~-ev, tULit px~poSal #86 

~') S)~thane converted ¢o low ~fU proposa~ 185 

:~) Circular ~ravelLng grate (=odi~-=cation) proposal #93 

":-) .~.!o]~on sal~ bath gas i£ ier  proposal ~I13 

• .) .~:olton iron gas i£ ica t ion  proposal #41 

~:.) S lu r ry  £Lring w i th  clean up proposa: #91 

-'~ Pressure bed s t i r r e d  de,on proposals ~85..#92,~110 

, :3) E.~rained bed - p i l o t ,  proposals #88,#11S.#116,#117 

~':.:] A~,gio=oracinZ bed - ! d ~ o .  plane 
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( lS) High to=p. gas ¢ l  eaxL-.Up pil.ot P. - DolantC l~roposal 
189, 1126 
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I I  II 1 
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The double thrust: of  ~his program Is  th~ i n v e s t i g a t i o n ,  des ign ,  c 
ar~ tes¢ operate by 1979 a !5OO°F helium clos'ed cycle gas ~urb~ne 
at the 275.~g4(e) capacity using a fossile fired hea~er for future 
to a high =empera=ure gas reactor in a direcE cycle and ~o invest: 
design, construct, and ~est: by 1977 a 2500°F open cycle industrla. 
turbine of lO0bK~(e) capacity as the "prime power source burning cl 
fuels in a combined cycle configuration. 

° °* 

All design aspects of the closed cycle gas turbine and assoc ia ted  
components (recupera~or, precoolar, heater, valves, e t c . ' , )  will b 
confirmedalon~wi~h the developmen~ of the control system, :~d 
compressor performance will be determined. 

For the 2500°F gas ~urbine, research and development: on water coo] 
%lades, catalytic combustion, and applica'tion of ceramic'mater{a!.= 
be carried out to produce the mos= reliable and advanced gas =urbJ 
posslble. 
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The double thrust o f  this program is th~ Investlgation, design, construct, 
and ~es~ operate by !979 a 1500°F haliu:~ clos'ed cycle gas ~urbine system 
~ ~he 275.~(e) capaqity using e. foss~le fired heater for _~uture joining 
i :o a high temperature gas reactor in e direct cycle and ~o inves~iga~e~ 
design, construct, and tes= by 1977 a 2500°F open cycle industrial ~as 
=urbine of 100~Kq(e) capacity as che "pri~e power source burning clean 
fuels in a combOned cycle configuration. 

2dl design aspects of the closed cycle" gas ~urbine end assocla~ed 
components (recuperator, precool~r, hea~er, valves, e~c:,) will be 
confirmed along wi~h ~he developmen~ of ~h~ control system, and the ~urblr. 
compressor performance will be denermined. 

For Ehe 25000F gas turbine, .research and developmen¢ on water cooling of 
•lades, catalytic comb'ustion, and a?plica~icn of ceramic'manerials will 
be carried ou~ ~o produce ~he mos~ reliable and advanced gas ~urbine 
' p o s s i b l e .  
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The double thrust o~ this program is th~ Investigacion~ d e s i g n ,  col 
and test operate by 1979 a 1500°F h~li'umclos~d cycle gas turbine" 
at the 27~4(e) capacity using a fossile fired heater for fuuure j: 
~o a high temperature gas reactor in a direct cycle and to investi 
design, construct, and test 5y 1977 a'2500°F open cycle indusurial 
turbine of lO0~(e) capacity as the ~rime power source 5urnin~ cle; 
fuels in a combined cycle configuration. 

All de~ aspec=s of the closed cycle gas uurblne aud associated 
components (recuperator, precoo!ar= heater, valves~ ztc:,) will ~e 
confirmed alon~ ~-ith ~he development of th~ control sys¢em= ~nd thi 
compressor performance will he de~erm~ned. 
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i The d o ~ o l e  thrust of this program is th~ investigation, design, construct, 
and tes~ operate by 1979 a 1500°F helium closed cycle gas turbine system 
at the 2~55~¢(e) capacity using a fossile fired heater for future joining 
t o  a hlgh temperature gas reactor in a direct cycle and t o  investl~at~, 
design, construct, and test by 1977 a 2500°F open cycle industr£al~as 
turSine of 1005~(e) capacity as the ~rime power source burning clean 
fuels in a combined cycle configuration. 

d e . ~ £ g n  aspects of ~he c~osed cycle ~as turblne'and associated 
~om~onents (recuperator, precoolar, heater, valves, etc~,) ~rill be 
confirmed alon~with the development of. the control system, ~nd the turbic 
e~mpressor ~er~c_-~oance will be determined. 

FoE the 2900°F gas turSSne, reseazch an~ developmen~ on water cooling of 
%lades, cataly=ic com~hs=1on~ a n d  appllcatlon of ceramic'materials w£11 
~e carried out" to produce the most rel£aSle and advanced 8as turSine 
? o s s ~ b l e .  .. 

e . • % 

'U~e e sel~ro~e s~eeKsL See Ztem ~. on  ~ ,uJ r ' . ~ ' on  She,PtJ 
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ENERGY IIESEARCI! AND DEVELOPMENT FACT $11FET (Continucd| Lt.~.t o /E l l a : t :  

L'~ MAXII','.t.PJI I I ( E N T I F I C A T ; O . N  R U M  

O onoEnLV ! 0605550512835601 
E! ~iNmuu , 

x 

JnU~TIFICATIOhI -S la le  lhe snm:;l ic ene~lJII- r l o l f l em oc ob iec tn~ ,  and 5l~c~lv how the I ~ .  ~ .a l  ro l l  COnttllLRJNl~ to  Ihg  IoIi/~.ioet O( Ihe ~lfOlllllNt 
~r  I l l ~ ; n m ~ . l  o l  t im o iqec l .~ .  InClude t~a~on~ lo t  t~i~Clmq Ih~ recOnmn~ndk~ 31qlto3ch o~l~r o I h { r  ~ l l ~ ' n 3 t ~ .  AlSO Inc4i~ele ~ i l l . h i s  
t.lllc¢;Ic~l 1o L~ l ib re t t i  hon t  n-a.~l~ng Ihe ohleCt,~-i Or l;oiv~nQ Ih~ I~C~bl@1111 IQr wtl~cll flail WQII~I  is 12rol~(~ied. Ou lhne  the t h L k l ~ l ~ t U l l h l l e l  
( l ' l / IJ ] .  pLlns to  n,.-xmh-e HJU. and ILk~s~s for  proc~.ckng on Lain ~)| I~I/U. (~mt~ ta tnm data should  be ~ to  Ihe ful lest ex lml t .  

S e v e r a l  advan tages  can  be  r e a l i z e d  by combining the  c l o s e d  c y c l e  gas t u r b i n e  v i t h  t h e  
t e m p e r a t u r e  g a s - c o o l e d  r e a c t o r  (HTC~), and t h e  h lgh t e m p e r a t u r e  open c y c l e  8as t u r b l m  
e x h a u s t l n g  i n t o  = h e a t  exchanger  v h i c h  i n  t u r n  p roduces  s t e a m  f o r  a s t e a l  t u r b i n e .  T 
n u c l e a r  gas t u r b l u e  (]_SO0OF-Helium c o o l e d )  i s  to be p i l o t  d e m o n s t r a t e d  by 1979 and ~h~ 
h l g h  t e m p e r a t u r e  combined c y c l e  i s  to  be  d e m o n s t r a t e d  by  197.7 wi th  i n c r e a s e d  ef f~c£er~ 
i n  t h e  told £ o r t i e s .  These  gas t u r b i n e  programs w i l l  I o ~ e r  pove r  c o s t s ,  r e d u c e  environ 
e £ f e e t s ,  and s u p p o r t  t h e  o p t i ~ u ~  use o~ a l l  £ u e l s .  T e c h n i c a l  d e v e l o p ~ . ~  (~a t  
and d e s i g n )  w i l l  be r e q u i r e d  in  the  a r e a s  o f  gas t u r b i n e  co.busters,  and t h e  h o t  en~ 
t u r b o  e o = p r e s s o r .  Th i s  ~ c i ~ u n  e ~ £ o r t  v ~ l l  d e m o n s t r a t e  ~he ~a in  ~ h r u s t s  a t  l e a s t  2 
e a r l i e r .  



DEVELOPMENT FACT $1iEET (Cominucdl L e v i  o f  E l lo l l :  

MAXIMU.~I  
O ORDERLY 

IDEt , !T IFICATION HUMBER 

0605550512535601 

specific tmg~ ,  Iw~t, lem ¢¢ ¢~cct,~re, an@ spt'c~fy how the proposal w,I I  COntr*bute tO t l ~  solut ion Of the I~oblom 
~,. I ndu¢~  f~aSOl1~ |Or klcCl0fll~ the I ¢'¢orltmer~le¢~ ::l;lfO,3¢h O,.Tr oth{¢ 31[ernat,ves. Also ii l¢ludo |l'lff b@n~,h|s 
m ~ m  9 th~ Oi)l¢~¢tsvcs 0¢ solv , l~  thff I:xoblerm (or whtch the Proiect ,S prODOsL'd. Oull ,ne the risksluncL~talnlheS 
. and ~ for Ixoce~dlng ,it |ae¢" o! P,/U. I(~anti lal lvl l  ~ [ a  ,should {:e uJcd tO [h0 |¢dlc~[ extent .  

can be reallzed by =omblnlng the cZosed cycle gas turbine with the high 
oolc~ reactor (HTGR), and the high =emperature open cycle gas turbine 
heat exchanger which in turn produces steam for a steam turbine. The 

ne (1500°F-Helium cooled) is to be pilot demonstrated by 1979 and the 
:omblned cycle ~s to be demonstrated by 1977 with increased efficiency 
. These gas turbine proof-ms w'-'ll lower power costs, reduce environmenua! 
~rt ~he optimum use oE ail fuels. Technical development Cmaterial 
e required in the ~reas of gas turbins com'Dusters, and the hot end of the 
Th~s u~qx/mum effort will demonstrate the ma~n thrusts at least 2 years 

2 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

B. ~Hr- DULE Ilerl-Jdre m~or fa¢l~¢~, and rm=Jor equlpmenL indicate d=l¢= by Fbce| YeR" ~ d  Oi~ 'br~.  

n. DEVELOPMENT MIL~$TONES (.umb¢~ eoch ¢oP.=ecutl~rl~) 

(Llmll  Title o! l l l l ~ l ~ t  ~o 60 c ~ : ~  ~a4 oJ~cu) 

1:.; Closed Cycle Cas Turbine System 

~eory  Design 
Confirm~tlon of all design aspects of the components. 
Perfor=ance determination of the complete power generatlng 
system. 

Technical Support 
General support, He technoio~y, turbine blades, aerod>mamlcs, 
valvlng, ductlngs ~ vlbratlon analysls, bearings, seals, heat 
transfer in heat exchangers, pressure drops studies, etCo 

Comnonent Test 
l~dividual testing o£ main components to determine spec/fic 
pcrfo:~ance of the components in an isolated s i t ~ t i o u  
(turbine, compressor, recuperator, precooler, eta.) 

Co~po~ent In:e~ratlon 
Determination of t h e  ~teractlon 5e~ween components and the 
dynamic characterlstlcs of the conversion 8yste~o 

.Experimental Fac~lit 7 Demonstration 
Construct total 275,~52(e) power system and put Into ope=ar.lcn 
using clea= fuel. 

b. DATES 

S~rt ~ Coral ~te 
m 

~ . 1  ~ :~ 

5 1 

'5 2 

76 2 

I 
78 78 1 

79 83 

t 



b. DATES 

-' ~tart COral 
-"7 Q FY I 

5 L 79 

75 2 ~n:  

76 2 r9 

= 

78 2 78 

79 2 83 

~eta 

o 

4 

2 

1 

Level ol i:lltlrl: 
MA.'~tMUM 

["} ORDERLY 
D MINIMUM 

I.  DEVELOPMENT MILESTONES i'¢,~-=ti'.m".q 

(Limit Title of MUewfnne to  60 c,kamcten andap=rc~J 
. . . . . . . . . . . .  = 

0pen Cycle Gas Turbt.u.e SYS, te= 

IOEN~IFICA31ON N~IMI;[ 

0505550512835601 

Theocy Oestsn 
ConEi~atlon of all design aspects of the componencs. 
PecEormance determi~atlon of the complete power 
Eenecatlng system. 

T e, c~niP,al,, ~U?port 
Ge~e~al, blade c o o l i n g ,  ceramic hot end appl i ca t ions ,  
c~ta~ytic comSustlon, etc. 

Co=portent Test 
Zndivtdual testing of main components to dete=nine 
spec£Eic perEor~anc e of the component (gas turbine= 
heat exchangers, control systems, e tc . )  

ComponQnt Inte~ratlon 
Determination of the interaction between components 
and major subsystems of the comblned cycle. 

Experimental Yaeillty Demons~.r,,at$0n 
Full-scale de=onst=acion at: the-100MW(e) (prJne 
move) level Using_ clean fue l .  

IFv ali FY . . .  

75 1 76 . 

75 2 ~ n c  i 

76 1 76 

76 2 76" 

76 2 SO 

I 

I 

! 

l 

(Continua on ,cp=mts ahsmt) Pa,~ of 



ENERGY ~E,SEARCi'I AND DEVE-LC)i~MI~"~-T FACT SHEET (Condnued) 

9. S1JMl~S.ltY OF FUNDING I:iEOU|i~I, tF.N'I~-FId~8! Gom'nm~ Only I/a ~ e  o! klJe~) 

• Requlre~t 

i 

III BI' 

FY 1974 [ 
(No,~Adm FY 197S 

(3)" 

I:Y 1916 

J , l l l l  

F 
Obts. 

8. OPERATING~ap, for~l~tal~ 
To~ Opettt;~l Reqv;~mm ~ ' ~  De~= 8k,eO 

50 102 154 

b. CONSTRUCTION rsew~ j'm.~r~'.~) 
Toil, Coe4zrur.;o~ Rec#romnu t,'~M J~ed 

15 30 65 

r.. EOU|PMENT($rGD. t~.s~0,1 
Total E~a;prn~t ReclU;temen~ (.emm De.Jr Jl~eU 

18 ; 
t J 8 8 .  ! 1 2  

~.. Ge.~ D TOTAL-.OSU GA'n Om 

e. GRanD TOTA/,-OUTI,AYS 

• I 

331 

i 



13)' 

1~)76 

ii 

220 

141 

FY 1977 
!l;. ~ Outlays 

(s) 

FY 19~ 
Obl,." i Out1 

(S} 

P I  1979 

190 

Levnl of EHorC: 
t" 

i~n MAXIMUM 

I"10nDEnLY 
[]  MINIMUM 

o 

(7) 
Sublntal 

FY 1975-79 

! 

410. 
I " 

500' 
m 

• I 

'" 290 " ! 
e J 
I 

• I 

I 

• I -1200 

| IDENTI FICA, TION NU.'.~ n C rl 

0605550512835601 

(B) 
Balance To 
COn~p',ct¢' 

IS, ] O~IIOys 

• 19) 
Total E ,,¢lu~, 

FY 157,4 |~ . . , i  ": 

Obls. I (3~" 

l 
I ! 
1 

410 

.'0"" i 500 

290 

1200 
• ° • 



IIR K:t'tA'll |[ 'l~ 

ENERGY RESEARCH AN D DEVELePMENT FACT SHEET (Condnued) 

9. DETAIL OF FUN[~ING REQUIREMENTS-F~Ieml Gowmmenl Only (/n mP.Uo~ o f  dollars) 

a. OPF.RATING 

ITEM 

( I Name of P~orrn iq i  Oroanizat~n: 

TOTAL (Ccrr'# ; o n * ~ M  
Io summ~ry i , ~e  t. ~ 

MANPOWER 
MATERIALS 

MAJOR PROCUREMENTS; 

ALL OTHER 
TOTAL FOR THIS PC.RFORMING ORGANIZATION 

( ) Nan~ of Performi~ Om,,3a,zati~n: 

MANPOWER 

• '~ ATE R I ALS 
MAJOR PROCUREMENTS " 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

| | ~, 'ne of  P~e.-~ i r~ Oq~n;at;on: 
4 

* ~ANPOWER 

MATERIALS 

MAJOR PROCUREMEN'fS 
ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

| ) ~ o! P,rform;r~ Organ;za.on: 

MA,~POWE R 
MATERIALS 

MAJOR PROCUREMENTS 
ALL OTHER 

T(~T~. |=OR Ti l lS PERFORMING ORGANLZ.ATION 

I1) 
I FV ]974 

(Non dd'. 

Obls. ~ !  

"k, 1 ~ ~ 

F"Y 1975 

I Outl,ws 

o' 

t ~  

~19760utl~n [ 
102 

i i  
i 

l 



(3) (4) 

1976 I FY i977 
~lL I °~bw Obj. o= 

3.02 I Z54 
- _~  , , ,  

i 

J i 

(5) 
FY 1978 

o.,.. I..o= 
7 7 -  

(6) 
F%" 1979 

Levi o! EIlor|: 
i~l MAX,MUM 

f-I ORDERLY 
r ]  M I N I M U M  

{7) 
SUBTOTAL 
FY 1975-79 

Dbls. I Outlays 

27 410 

I. . 

I IDENTIFICATION NUMSER 

060555051283560 L 

{6) ('3) 
BALANCe" TO IITOTAL E~.CLb . 
CO.VPLET~ II FY ,~,.~,co:, 

I !  Obls. Oml~vs II O',~s. C-  

0 410 

° .  

of  



ENERGY RESEARCfl & DEVELOPMENT FACT SHEET (Continued) 

9. DETAIL OF FUNDING REOUIREMENTS-F~:I== GowmmonI Only fm ml~ll~, ot'd~l=.,'~) 

b. CON~TRUGTI ON 

. ;TEe.', 

• TOTAL (Corr~ Im-z~td 
tO IlummoP~, ahc~tJ • I 

' [ ': l le of  ~ro je~.  LOGaliOn (State ond County) and Total  Est+malcd COi~ 1 
ITEC] (.umber t.och ttrm cor+etutio*Zy). Every WOleCt cos~'mg o n e  I 
re;It, on do:tars or more should be ~pal'~¢ely idenl;f;e<. + w i th  a b r+ !  I tem | 
It3~'er:+.,~nt o f  w i ly  i t  i ¢ re~ulre~. NO | 

i TITLF'OFPR(~jt~t~l'(..vattolXcml~+lOchoroctcrlud~j,( "). 

star.  t ~,n.'y I' T r c  ,Jn ~ o r + )  

.~a;omen~; 

T I T  LI[ O F  PR OJ £CT (No f IO I z t z t d  J0  ~ l o ' i  m~r ijx<~PJ.) ) 

5ZaZll.... ] ,, ~lmZ¥ i TF.~ L/,Ii £,,IZUO,,,) 

!I) 12} I~0 
FY 1974 I -- 

mon-.~t~,  ~ " I ~ z975 I I ~  lg76 

_ . - ,  

J 
/. . . . .  t ..i 

| i i ) '  

, ,  , ,,,, 

30  ~ " 

F Y , .  

t c ~ , , . . +  +.. r .m. .ma,  

1 



(3) (4) (5) 

W I 9 7 6  FY1977  ~ F"Y1978 

65 200 

(6) 
FY 1979 

190 

, ~) MA,"~IMU~I 

[ ]  ORDERLY - 
[ ]  M;NIMUM 

SUBTOTAL 
FY 1975-79 

Obls. Oudnys 
| 

5OO 

IL;I I~|1! ILP, I ItJ,,I *~.#'-';'l. I~ 

0605550512835601 

(8) 
BALANCE TO 

COMPLETE 

Ob!s. Outlays 

0 

t9) 
TOT,:.L EXCLU[:,; 
FY 1974 (Col; , c 

Obl~. 0~.::., 

5OO 

~ ' ~ , , , ,  u S m  ,¢k~tJ P=,.~ ol  

I. 

I | 



ENERGY RESEARCH & DEVELOPMENT FACT SHEET {Comimmdl 

9. DETAIL OF FUNDING REQUIREMEN~-Fed,ral G o m e ~  Only (Jr. mluio~o . .~w~rJ) 

c. E(:~JzPkCENT 

ITEM 
(F4ck |Ttm no!  $o exceed 60 tkw.lllC~m a~e~ opdlC~) 

- -~o r  e.~cl~ rr.~:Or i;~.r~.orrning I=rganizal;on, TIOTA~. ( ~  j ' l lCl la~ 
s.~:w zo:a! ~:ui~;me:~: furd-., with a sai~lratll mmmum.-y ~ I~ 
iGcr, l~fir..~iorJ {~ ~ ~¢m Of IXlM~IMIII,.T. o 
C~inQ o n * - ~  mi~llm-. ~l~r~ or mmm, 

(1 )  ' 

F Y  1 9 7 4  
(Non rJ) 

Obh. ,.dav~ 

m,lo 

FY 197S 

| 

1 8  I 

FY I ~ S  

88, 

141 
I Fv 19"r'/? 

- I 
r i2  I 

1 



'~7G 

:)mlavs 

14) 

FY 1977 

IS) 

FY 197B 

16) 
F¥ 1979 

Level ol El lort: 
MAXIMUM 

D OIIDEnLY 
I'~ MINIMUM 

SUBTOTAL 
FY 1975-79 

IDENTIFICATION NU~.~DER 

060555051283560; 

18} 191 
BALANCE TO, I I  TOTAL EXCLUDfr;G 
C0M~LETE . 7,~.'~: FY 1974 IColi. 

O~.'L~VS 

.C 

J 
• PJQe of  

2 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

=ETAIL OF FUNDING R*-"CUIREMENTS-Fedoral Gmlrnment Only (~n mtZllom ol'<rul'.a~) 

a. OPERATING 
(I!  12| 

F'Y 197 ~, FY 1976 
ITEM 

I 

TOTAL (Cm.~/'ortn,-d 
* *  , . , . , , ~ , ~ . h o . , j  ) .  - =  - -  2 8 . 8  • 

I ] ICtme of Performing 0r|;]nization: 

MANPOWER 

MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 
TGTAL FOR THIS PERFORMING ORGANIZATION 

FY 1976, I I:Y I! 
Outlay= n~___ 

34 80 

| =~,~.."r-~ Ct ~'C-'.r.~'~"L"~ Ot. ' ; )niz,3t ion: 

MANPOWER 

.',~ATE R I AI.S 

MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

; .%am4 of P~.fr.rm;~; C.'.;:'1;~.3:;on: 

• ".IA f;PO',';E R 

:.lATE RIALS 

MAJOR PRCCUI=~:,',E,~TS 

ALL OTHER 
TOTAL FOR TH~ FERFORMING ORGANIZATION 

I P;jme of Perf.orm;r~; G~;:n;::';on: 

MANPOWER 

MATER:ALS " 
MAJOR PRL'~CUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

I 

(Comrim,e :n  S-p. 

t 



.~.ued) 

75 

tu:lays 

13} 

FY I976 

Obb. Ou::ws 

34 

(4) 

1 9 7 7  

Obb. Oul 

8O 

(Continue on Separcte $1~tJ 

(5) 
FY 1978 

Obl,: _ o,,~, 

49 

16) 

Ft' 1979 

Obls, Oul 

38.2 

J I 

Level of Effort: 

D M,~xl~.,u, 
r~ onDEnLY 
lZ] MINIr.':UM 

(7) 
SUBTOTAL 
FY 1975-79 

Obfs. Outlays 

230 

I IDE~T;~iCATIO.',; ~ U:'..~ 
# 

! 

~W~:).333J:L~.8.35 ,-...-,: . 

(8) 
BALA.~CE TO 
COMPLETE 

102 

ra~ 

I FY,974(;  : .  

.O.ut,a~n ,i i'~ ~ "  

Jl 

t 

! 

i 

ll__ 

d 

"1 

.! 
'l 
II 
I I  
;! 

:1 

-I 
I 

Ji 
~ o  



~, ,,~, ,~-c;c,~,---TC, [-,, J J,~C•D,,.,~,,, 
~ . . F A C T  SIIEET 

al, PIIOti l iAM 
h. SUHI' [1{-16 ~l,'%M 
il. P|[OPONCNr AGENCY 
b. F, UI]UNIT 

4,  CONTHACTOS /-,NE~ 5'TE 

~ 0  ~lo~" t h o r  42 ekamcter~ a . d  
I~1N1~'¢8 [or noRl¢' o~ controctor; 

i~l@ ~tandgrt |  gbbrt'tqdt~on f(w Jtgt,', 
~p tO J 6 cbcur~clcr~l at*~ s ~ , l  [or  

Conversion Tochn~oues 
Gas Turbine Systems 
miSA/AI~C/DOD 

5. BRIEF DESCRIPTION OF 
PROPOSAL 

fA'o mort' ~h~-~* 24 l i r~ j  o f  text  
emd ~10 more  t l ~ n  70 ehamcf~ml 
rand spaces per ~ineJ 

Briefly outl ine nature and scope 
of wor% to be undertaken, 
il'~ud~ng any new faciht~es 
which may have [o be a,.~uired 
Or ¢o. nstru~ed. 

"i t" 

lt.'~TO; "C" f* f,: ~'- - 
r"! MAXIMUM 

O ,'~ DE RLY 
[3 tZiNiP.IUM 

i : .  IDENTIFICATION ?JUMH 
0 6 0 5 5 5 0 5 1 2 8 3 5 6 0 1  

NAME OF CONTRACTOR: 
~ l | c  v.l'lt-re w,,ork wdl be J J Counly: . ~ut|Url1~'d ~1~ State: 

NAP.IE OF CONTRACTOR: I " ~  

I; po~;o,mcd~'tc where wO, k w|ll bl  !)'! S'btO; I, .C°ufttY: 

NAME ~ F  CONTRACTOR: 
Site where ..,~rk w,il be ~l State: - [ County: 
IC¢~'tormed, I [ 
NAME OF CONTRACTOR: 

i Siteporlormod. whet.-' wor ~" will be I~lj State: I Co~n¢.v: 

NAME OF CONTRACTOR: 
Site where ~ork w~:l be ~ .  [ S~te: 
I~.'~dormed I County: 

The double thrust: of this program is the investigation, design, 
construct, and rest operate by 1981 a 1500°F "Helium closed gas tort 
system at the 275~4(e) capacity ~Lsing a fossil¢ fired heater for f 
joining to "a high temperature gas reactor in a- direct c~cle and to" 
investigate~ design, constzn=ct, and test by 1979 a 2500oF open cyc 
industrial gas turbine of 100}CW(e) capacity as the prime power soul 
burning clean fuels in a combined cycle cor~iguration. 

~Ii design aspects of the closed cycle gas tur-bine :n~ associated 
components .(recuperator, precooler, heater, valves, etc.) will be 
confirmed along with the development of the control system, and th" 
turbine compressor performance w~.ll be determined. 

For the 2500°F gas turbine, research and development on wa'uer coolil 
"of blades, catalytic combustion, and application of ceramlc ma~eri~ 
will be carried out to produce the most reliable and advanced gas 
turbine possible. 

6. JUSTIFICATION (Ule • = e ~ t e  ,*~'et(J;. See I t e m  6. on l m r r u c t ; o ,  Sheet.J 

7. MAJOR RESOURCE REQUIREMENTS 
RESOURC~ I I 

~r F ISCAJ. YEAR Iml 

II. MANPOWER 111Scic:ntific 

¢. 

d. 

l '~ me, ~¢.¢~,) ", [2) Technical 
(31 S,p~o,t 
{4] ot  h ¢q- 

R A W  M A T E R I A L S  

I L ~  mtere ,b  a n d  u~it3 o f  
m ¢ ~  be low,  such  ~ tons o f  
t ' ~ ,  barrcl~ ~ o a .  Kilograms or 
I l rg l~um, etc. Shorn ¢mount o f  
~ h  |~ £o[unms  a t  ri~hL) 

LANDAREA .(1) Go~-owned 
REQUIRED .(2) Govt4emed 

(/A ¢,.'T~i) (3] P, i~-a t e,v *~,..,~d 
" "i4) Other ' 

O T H E R  RESOURCES NEEDED 

t S ~ ' c ~  i t e m  a n d  unit o f  

1 9 7 5  1976  

83. 
51 
51 
2 0  

112 
75 
93 
93 

ZOO 

1977 

188 
234 
282 
234 

tST8 

126 
433 

309 

3.'74 X 10  5 

bbl o i l  

1929 

75 

226 
188 

7 . 4 8  X 

• b b l  o :  



:'. " - F A C T  SHEET 

) ( ] I IAM 
'ROGHAM 
JONENI- AGENCY 

'IUNIT 
I/~TOR AND SITE 

I h d n  4;~ c h g m c ( e m  ~ d  
" l lama? ~ [  contmt:~oP; 

;dal~ =bbrcm~tion h)r  ~late, 
" ¢ lmractcr~ l  and a p a c e l  Jut 

:)F.RCRIPTi ON OF 
AL 

tha~ 24 li,wJ of text  
moP~ Ilmn 70 cham~tem 

ratline nature and scope 
tO be undertaken, 

a n y  n e w  facilities 
Zay have to be acquired 
rutted. 

Convers~o~ Techniques 
Gas Turbine Systems 
 :,SA/AEC/ OD 

. . . . . .  ;av~-|-(~ ,-zr, ~,,~ ............................................. . 

E] MAXIMUM 
I~ ORDEP, LY | I.  IDENTIFICATION ;;UMI~ER 
[~ f.IINIMUM ] 0605550512835601 

NAME OF: CONTRACTOR: 

S,t¢ ,.,.ere work w,I; b s p , : r , o r , , , t , d  • I State: I COunW: " 

NAME OF CONTRACTOR: 
,Site w,,c,ework w,,I bo 1~.t Stat~: I Cuunty: 
~rlotmed l ! 

lqAME OF CONTRACTOR: 

'Site ~he,eworJcw,llbe_pe, fcrmed ~'1 Star,: • I County: 

NAME OF CONTRACTOR: 
Site where work will be I~t S,ate: i County: 
>ez'form~d. I " " I 
NAME OF CONTRACTOR: 
Sitewhere ~ork will bo ~=,,,} S~te: De~orm~l ( I County: 

, , ,  . 

i 

The double thrust of this program iF the investigation, design, 
construct; and tes~ operate by 1981 a 1500°F~elium closed gas turbine 
system at the 275~9(e).capacity .using a fossile fired heater for fgture 
joining to-a high temperature gas reactor in a. direct cycle an~ to 
investigate; design; construct, and test by 1979 a 2500°F open cycle 
industrial gas turbine of lO0~(e) capacity as the prime power source 
burninE clean fuels in a combined cy$1e configuration, 

~ii design aspects of the closed cycle gas tu~blne an~ associated 
components (recuperator~ preeooler, heater~ valves~ etc.) will be 
confirmed along ~th the development oft he control system, and the 
turbine compressor performance will be determined. 

For the 2500°F gas turblne research and ~evelopment on water.cgoling 
"of blades, catalytic combustion, and application of ceramic materials 
will be carrie~ out to produce the most reliable and advanced gas 
turbine possible. 

~.ATION G.3e c ~=re te  =hcetf#. S~ I t e m  6. on J'ratructio, 8,'tear.) 

1975 

. , , ,  

ER ( !} Scientific 
t -n;  ,!2].Technl. ~ '  

197S 

8 3  
51  

7. MAJOR RESOURCE R-=QUIREMENTS 

112 
75 
93 ( ~  Sup=o. 51 

(4l Olher 20 93 
~,'EBIALS 
K~b ond =,i£I of 
fl~w. Such ~" ton* Of 
• or oil. Ryogm~r~ of  

~tC. Show amount of  
~4tm~LI a t  r iEhtJ  

. . . .  . . / . , . .  
~A (1) Govz,ownzd 
,:) 12) Govl..lea~ed 

13) P t ~ a l e l y . o ~ n ~  
• , ,,, ,,, 

; |4) O[hcr 
=.SOURCES NEEDED 

20U 

1977 

188 
254, 
282 

| 1 9 7 8  

12'-. 
&33 
371  

1979 

75  _ 

',' I 
234 309 188 

3.74 X 105 

bbl oil 

7.48 X 

• bbl oil ' 

I . . . .  

105 
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s,-,-: I co.=v: 
D~r Iorln-.•~ ~,Paet. [~r name o[ ¢ontr~ct.,: ~ | | 

I~le I~ndoYd al:breu~tinn [nr JItotr~.~.F2~ O F  C O N T R A C T O R :  

~p  to  16  ~ha~actcrs a n d  spaces  [~, [ s.,= ~.~,=,e-o.k - , ,  bo ~.i Sta:=" [ Cou.tv" 

NAME OF CONTRACTOR: 
'Silewh.ereworkw,11L~rformad . be P'i State:. [ County: 

hiA~,~E OF CONTRACTOR: 
Sitewhere w0rk will h e R . e ,  d°rrned .. . ~ ]  State: [ Counw: 

NAME OF CONTRACTOR: 
Siteoerforw, edWhere work will ba J> 1 State: I County: 

, ...... , , ,  

S, BRIEF DESCRIPTION OF 
PROP0~AL 
(;&'o ~ o r e  t im .  24 linez o f  tex t  
¢n~ ~o m o r e  than 70  char~cter~ . 
end ~p,.ees ~ l i ne)  

~-~f~ outline nature and scol:~ 
Of WOrk tO ~ undertaken, 
indud.19 any new faeilit-:es 
which may ha~e m be accluired 
er ¢4~mtru~-ted. 

The double thrust of this prosram is t h e  investigation, design~ 
construct, and test operate by 1981 a 1500°F ~elium closed gas tu 
system at the 275MW(e)-capacity •using a fossil~ fired heater for 
joinin~ to'a high temperature gas reactor in a-direct cycle and 
invest±gate) desiEn~ construct~ and test by 1979 a 2500°F open cy 
industrial gas turbine of lO~(e) capacity as the prime power so" 
burning clean fuels £n a combined cycle conf£gurat~on. 

,All design aspects of the closed cycle gas turbine an~ associated 
components (recuperator~ precooler, heater, valves~ etc.) will be 
confirmed along with the development of. the control system, and tl 
turbine compressor performance will be determined. 

For the 2500°F gas tur>ine r=search and development on water•egol~ 
"of blades, catalytic combustion~ and application of ceram/c materl 
will be carried out to produce =he most reliable and advanced gas 
~urbine possible. 

G. JUSTIFICATION (L~e = =ep=mte L~e r ( . ) .  $e¢ i t e m  6. on  Ins t ruc t ion  8heet.J 

L t 
. t  
t 
t 

t 
] 
t ! 

¢, 
! 

RSSOUSCE 
V 

. .ANp0WE  ( l )  E=;ivntific 

tan man ~e,=mi'(2) Technical 
(3).,~ul~toort 
(4) Other 

RAWMA ERIA' 
(£i~t materi=I= and units o f  
~ u r ¢  b~iow,  z u c h  ¢¢ tons o f  
¢o¢L ~¢nreZ= of  off. Kgotram= o f  
itmldum, etc. Show amount of  
ecK.h En CMUmr~s a t  r i zht . )  

LANDAREA I1| Govt-owned 
~EQU|RED .(2 ! Go ytJe~sed. 
fin ecru)  ( 3 )  r%r k , a  [ e l V - c ~ n ( = : l  

(4) Omer 

OTHER" RESOURCES NEEDED 

t~ap~,cff.v item and unit ,of 
: .,mlte=u.e below. S h . u  q . = n t l t y  

O ~ e a c k  in ¢o~umnu a t  .~ht.2 

7. MAJOR RESOURCe: REQUIREMEr4~ 

1975 1977 

8 3 ,  , 188  

51 75 
51 93 
20 93 

1976 

. . . . . . .  112  

2.34 
282, 

1878 

26 .... 

I I I I I  I 

,1" ....... 2oe 

( ! ]  

371 

I979 

77 

, 22#,,. 
234 309 188 

!3.74 X 105 

bbl oil 

f 

7 . 4 8  X 

• b b l  o' [  

3 
, ,, , , . . . . . . . . . .  

4 



ENlaRGe" FCESEARCH AND DEVELOPMENT FACT SHEET (Continued} Level of Effort: 
[ ]  M A X I M U M  I IDENTIFICATIOP! NUMBER 

[] ORDERLY' I 0605550512835601 
[ ]  M INIM UI~P. ., 

5. JUSTII=ICATIOI'4-S[ate the specific energy problem or ohiec;ive. =rid spooly how %h~ proposal will contribute to the .~olution of  the problem 
or allainmertt of tl~o ohio=clive. Include reasons for solectinq the reccmm~nded o~ 'oach ovur othf r  al¢crnatives. Also #nclude the benefits 
t~xpl=cted 1In be derived from meut,ng the ol~ecteVL, S or solving the problems for wz,;ch the project iS $~rOoosed. Ou|lmzm the rkks/uncettainl@es 
(R/U), DI.~ls tO mJn@mize R/U. and basis for proceedktg in face of PJU. Ouant l tat i~ data L/*OU,'d be used tO the fullest extlm(. 

Several ~dvantages can be realized by combinlnlng the closed cycle gas turbine with 
the high temperature gas-cooled reactor (ffTCR}, and the high temperature open cycle 
gas turbine exhausting into a heat exchanger which in turn produces steam for a 
steam for a steam turbine. The nuclear gas turbine (1500=F - Helium cooled) is to 
be pilot demonstrated by 1981 and the high temperature combined cycle is to be 
demonstrated by ig79 with increased efficiency in the mid forties. These gas turbine 
programs will lower power costs, reduce environmental effects, and support the 
optimum use of all fuels. Technical development (material and design) will be requ~xed 
in the areas of gas turbine combusters, and the hot end of the turbo compressor. 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued| 

S. SCHEDUL~/Include mnjo, [ncil$tie, cnd rr.~i~r equipmanL Indl.-=:~ dates 5~, F ~ n I  Year a r ~  OuarZ~r~. 
a. DEVELOPMENT MILF~qTONES (~.u,.be. each e,,n~ee=~;v~,} 

(Limit ~ itle ~[ .'.TRcatone to SO chn~nctcrs =rid sp~e~) 

Closed Cyc!@ Gas TurSine System 

TheOry DesiEn 
Confirmation of all desiEn aspects of the components. 
Performance determination of the complete power generating 
system. 

Technical Sun,oft 
General s~porn, He technology, turbine blades, aerodynamics, 
valving, ductings, vibrat&on analysis~ bearings, seals, 
heat transfer in heat e~;-~hangers, pressure drops studies, etc. 

Component Test 
!ndi%-idual test£nK of main components to deEermine specific 
performance of ~ne cocponents in an Isolated siZuaZion 
{YurSine, compressor, recupera~or, precooler, etc.) 

Component Integration 
~e_~ina~ion of the inceracnion het~-een compone~1~sand ~he 
d}mamic ~narac=er£s~ics of the conversion system. 

E x p e r i m e n ' . a !  Facili ~.y Dr~o.--~ration 
' Constract total 275~.~(e/ power sys=em an6 pu= into operation 
using clean fuel. 

fCan~nu~ to no:it c~umrJ 

il 

b. DATES 

q , 

77 2 179121 

(l I I 

8a a i, 8s  I 4 

'l 
1 

Th__: 

Te~ 

Co__= 

Co.: 

ExD 



BLANK PAGE" 



~ATES 
Corn 31ere 

EY o 

79 4 

COn11, i 

b 

79 2 

79 1 

85  4 

Level of Effort: 

ORDERLY 
MINIMUM 

a. DEVELOPMENT MILESTONES (eo.tlnurd) 

(L imi t  Tit le  o [  ~lf:Tcstone ¢o 60 ¢hamclcx'z mr4 m;mee.m] 

Open. Cycle Gas Turbiue. Syst.e.~ 

I DENT! FICAT! O,~; .~UMS~P. 

0605550512835501 

Theory Design 
Confirmation of all design aspects of the components, 
Performance dcterm/nat~on cf ~he complete power 
generat/ng system. 

Technical Support 
General, blade coo!ing, ceramic hot end applications, 
catalytic combustion~ e~c. 

Comoonent Test 
~udi%~dual testing of main compon_~_ts co determine 
specific performance of the component (gas turbine, 
heat exchangers, control systems ~ etc.) 

,,Component Inte~a tign 
D¢termina~!on of the interaction between componeuts 
an~ major subsystems of the combined cycle. 

(prime 
.Experimental Facillt7 Demonstration 

Full-scale demonstration a~ ~he lOOM(e) 
move) level usin E clean fuel. 

2 

.I. 76 I 

l 
2 Cont[ 

1 76 

3 77 

1 82 

Q 

4 

• Co..~.ra~ o n  ~ p a m ~  ~ 0  ?age of 



ENERGY RESEARCH A N D  DEVELOPMENT FACT SHEET (Continued) 

9. SUMMARY OF FUNDING REOUIREMSNTS--F~Ieml Gov~nment Only f/n mu//om ofdoUm) 

• I~equ;remem 

( 1 ) 12) 

FY 1974 
(Non-Ac~l) FY 197S 

(31" 

FY 1976 

(4~ 

I:Y 19T/ 

Ou~V~ 

a. OPERA-'rING/See=.5 t ~ ' d t ~  
Tot~ O;=erating Pa~lu;remerm ffeom De~-n.~mefJ 

2 8 . 8  34 80 
m 

b. CONSTRUCTION rseep. 6 f o e . ~  
Total Canstruction RIquiewnsnB (brass DekJ~/ ;~t)  

5.O 15 35 
H i 

r.. EQUIPMENT(Seep-7 f o r d e ~  
Total EQuilx~enz R~uiremenu f i rst .  ~ S~etJ 

7.2 I 21 46 

d. G RAN D TOTAL-.O E~ GATt QNS 

s. GRAND TOTAL-OUTLAYS 41 1 
, I 

.,*~.rE. m# ......~.,:.... ~ net nm~tad, ] n d ' ~  thO amount bv yl~g 

2 .  

t 



3 ) "  

1976 

Level of Effort: 

MAXIMUM 
~ORDERLY 
O MZNIMUM 

(4) (5) 161 171 

! I h ~"~'°"' i FY' 1977 FY 1978 P-'Y 1979 FY 1975-79 , 

I 
I 
I 

=0ENT'FZCAT'On~U~'SE 

060555051283,5RQt 

(8) (9) 

Balance To II To'J! Excl~;ng 
Compile I FY 1974 (Cot 7 & S] 

o~,,avs I ob,~ lm:,~v____!_, 

11.2 I 3 3 1 . 2  I " 1 

7O 
m 

• 625 

437.6 

I I. 1231.2 

375 i000 

1000 

ment funding. A ~ des~ot;on of the Cooperat;ve Wo~Tams and the rat;onale |~" the d;vir~on of funding 

.2 



9. 

ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

DETAIL OF FUNDING REQUIREMENTS--Federal Government Only ( in mc| io rJ  ordo]za.~) 

a. OPERATING {1) 

FY 1974 
(Non-Addl 

ITEM Obls. Outlays 

( ) ~ m e  of Performing Organization: 

TOTAL (Ccn-y fo.,'u~rd 
to summm~ sheet) 

MANPOWER 

MATE .=tlALS 
MAJOR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATI ON 

I~ ~ - -  

12; 

FY 1975 

Obls. j OutJ 

2 8 . 8  • 

(~) (41 
.i 

FY 1976 I I=Y I" 

Ohio. I Outlays I Obb. C 
| " m 

34 I 80 

) Name of Perfor~..,ing Organization: 

MANP OWE R 

MATERIALS 
MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMING ORGANIZATION 

) IVa~ne of Performing org~-,izazion: 

MANPOWER 

MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 

TO'rAL FOR TH=S P-CRFORMING ORGANIZATION 

) Name of Pm'forrrdr~ Organization: 

MANPOV~R 

M ATE RI ALS 
MAJOR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGANIZATION 

t 



3) 

1976 J 
I Oudays Ob:s. 

{4}  

FY1977 
(5) 

FY 197B 

49 38.2 

(e) 

FY 197g 

Level of Effo=: 

[ ]  MAXIMUM I 
[~ ORDERLY , 
[ ]  MINIMUM 

(7) (8) 
SUBTOTAL ! BALANCE TO 
F'Y 1975-79 I COMPLETE 

:23o .., J oz.~ 

!i 

IDENTIFICAT!ON NU~,:~E R 

O6nSS =,:~ s ! ~R'~5601 

(g) 
TOTAL EXCLUD'.N 3 
FY 1974 |Co's. 7 .~ 5~ 

I 
• . Obls .  I 

331.2J 

~n~n~ on 5epa~t¢ $/rtetl 

I: 

P.~je of 

2 



. . . . . . . . . . . . .  1 I 1 l (S.~¢i [y i#cm and u.~t = t  . . . . . . . . . . . .  . . . . . . . . . . . .  "--." 

ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continue.a) 

9. DETAIL OF FUNDING REQUIREMENt'S--Federal G~vernmenz Only ( i ,  mltl~om o, r d o ! ~ )  

;=. OPERATING 

ITEM 

( ) Name of Performing OrtJanlza~;on: 

TOTAL fcc,-,.y f o ~ = r d  
to fl4mrnaPj sheer:) 

MANPOW'ER 

MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS PERFORMING ORGAr~IZATION 

(1) 
FY1974 

I , . !  - -  - -  

(2) (3) (. 

Obls. Oul Outlays Obis. 

5 1 5  : 3 5  

) Name of Performing; Organi~'Jtion: 

MANPOWER 

MATE R IALS 

MAJOR PROC.,UR~MENTS 

ALL OTHER 

TOTAL FOR THZS PERFORatING ORGANIZATION 

( ) Name of Performing Organlzation: 

MANPOWER 

MATERIALS 

MAJGR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS P--RFORMING ORGANIZATION 

) Nzm~ of Performing O:-ganiza~ion: 

MANPOWER 

MATERIALS 
MAJOR PROCUREMENTS 

ALL OTHER " 

TCT-~L FOR THIS PERFORMING ORGANIZATION 

( C o N t / ~  ---  .¢¢,j=~ 

t 



N. . . 2W~ I ,~ . .O i_L~ ,  . I. " " r - 

(3) 

FY 1976 

(4} {5) (6} 

I FY 1977 FY 1978 Flf 1979 
I 

Outlay': Obts. 

Level o," Effo~: 
i-I MAXIMUM 
i~ ORDERLY 
[ ]  MINIMUM 

(7} 
SUBTOTAL 
FY 1975 -79  

Outlays 

15 35 125 70 250 

m 

I 
i 
I 

f C o n : I n = e  ~ Se;,a,'ate Sl,az=t) 

I IDENTIFICATION NUMEER I 

0605550512835601 ! 

(B) t9) 

BALANCETO I, TOTAL EXCLUDING 
CO,,,,.~LET~ II ~Y 197~ COo,,. 7 ~. 23 

I I  

Oh,,. O.~:l'ys II Obl,. o=:=o~, 

i187.6 ~ 437.6 

! 

Page of 

2 



E N E R G Y  R E S E A R C H  & D E V E L G P . ~ E N T  F A C T  S H E E T  (Con t inued)  

9. D-=TAIL OF FUNI~ING REOUI REMENTS-Fedm'al Government Only (jr= ml'TJior~ o/'doilcl~) 

b. CONSTRUCTION 

ITEM 

TOTAL  (Cen'y/or~ard 
to =ummcry sheet) 

;~!e o f  proiect. Location (S:ate and County) and Total E~imated Co~ 
7EC| (n=m~cr ~ch item cor=ecz.ti~.eJy). Every projec~co~ing one 
~;Iii0n clollars c r  more should be Sel~,-a=elv identified with a brief I tem 
:~emen: o f  v:hy h is re_:juired, No. 

T ITLE OF  PROJ EGT (Not to ¢=c¢¢~ 30 ci~r~ttr~ ==ad sP~C¢¢.)'~ ( | 
/ 

$ta¢e 1 CoUl%'y I TEC (in maTJions) 

..¢;~tement: I 

TJTLEOFPROJECT(N°tPo~-xc~30~tenandsp=cesJI(, , 

State Co~nt'y TEC fin P'~ions) i 

• Statem er, t :  t ! 
i I 

TIT L.F. 0 F PROJECT (.~'o: to czcetd chamctc'Ps ¢r~ ~;poces.) 

S~ate . County TEC (in :n/~or.s) 

i 
t 

( 

STztemen~: 

(1) (2) f3! (~ 
F'~ 1974 

(Non-Add) FY 1975 FY 1976 ~ FY i 

7.2  21 ,6 I 
i 

C ~ t i n u t  on .~ 'pamt l  

t 



(3) 

FY lgTG L 

Ibis. Outlays 

46 

(4} (5) (61 

FY 1977 FY 1978 FY 1979 

38 32.8 

Level of Effort: 

[ ]  MAXIMUM 
ORDERLY 

[ ]  MI,'JIMUM 
(7) 

SUBTOTAL 
FY 1975-79 

Outlays 

145 

IDENTIFICATION ;,:U~.:-3F. R 

0605550512835601 

(8) I~.) 
BALANC E TO TOTAL EXCL:J D, ". 3 

COMPLETE FY 1.c74 (CcI~ 7 & 3J 
I 

Obts. i .... Ou$1ays Obls. , O~::~vs 

86.2 231.2 

Page of 

+2 



ErJ- -RGY R E S E A R C H  A N D  D E V E L O P M E N T  F A C T  S H E E T  (Continued) 

9. CET-~XL OF FU;;DING REQU:REr.:EN'I 'S-F~bral Go..mrnmem Only fin m,~lo~ o[.~uzt,,r=) 

a. C.P~ R..%Th~ G 
{1) 

FY 1974 
(Non- ~cldl 

ITEM Gbli. I Outlays 

TOTAL (CaP. x f~r'.vm.d 
toaurn~r~'=hret/ ~, - - -  I 

! 
| | Nama O| PL, l-forn'~..'.-,g G.'~.le;zation: t 

MA,'~POWE R 

MATE Rt,",LS 

MAJOR PROCU REME N'FS 

ALL OTNER 

TGTAL FOR TH=S PSR FORMING ORG;,NIZATION 

, I 
i ~;ame of Perfcrmin; Or¢]niz.1.'ion: 

MAt~PO',':E R " 

MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 

TOT,~L FOR THIS P~.RFORMI~G ORGANIZATION 

{ | ~';.a..~l O| P.~rforn'=ir.; Gr;a'~;za:On: 

MAr J PO'.'.'E R 

MATER;ALS 

MAJOR P RC.:U P,=. ;.'E.~TS 

ALL OTHER 

TOT,~.L FOR TH'S ;~=..RF(3R.'31NG OR.'3A~'ZATiON 

! ~%~n'~ of Per'l=rmL~ Cr;.~,~;::.'.;c~: 

• V.A.':PC'-'~E R 

:.I ATE R' ~,LS 

MAJ.C,R P R OC U ~ -" ~.: - .'~ ~'~:j 

ALL OTHER 

TOTAL FCR THIS PERFORMING ORGANIZATION 

(2) 

FY 1975 

r 

I 
I 

I 

b 

T I 
I 

i 

(3 )  

FY ~976 

Oh==. ! out_~.vs 

34 | .  

1 

I 
I 

i 

1 [ 
! 

| 

( 

I 
i 

( C ~ t . ~ l u d  

t 



Lued) 

I 
ays 

(3) (4} 
FY 1976 I FY 1977 

Outlays ! Obts. 

34. 8 0  
i 

|5} 
FY 197 r:- 

49 

(ConUnu~ ¢m S¢.~ti t¢ Sheet) 

(6) 

FY 1979 

3 8 . 2  
I 

I • 

i i i 

Lovo! cf E;t")rt: 

1"7 MAXIMUM 

IT~ OR['~ERLY 
I--I MINIMUM 

(71 
SUBTOTAL 
FV 197S-79 

Obls, I Oullays 

2 3 0  ] 

J 0 ~,:') s _, -~0.312~.~ 3..:.3 :. ~ 

(8; :° 

B,',LA~;CE TO , : C T - " L  E" 
CG'.:PLETE I. I FY ~:,:.~ 

J il i0!. i 331.2: 

i 
' I  

:i 
] 

;i 
I 

i ! 
i 

1 
i 

! 
° .  

~'age of 

2 
@ 



.i ACi ',~i Iil 

•. I ' l l [ I  { ;  l i t  "VI 

i~ .~,U ['l '~ : I f ' IC ,  i l . ' ~ I  

~. Pll0!'t)~! q[ AGENCY 

b. 5U ,¢IUN! T 
COr,:I I{,%C I L)If ,%~L~31 rE 

( ~0  ~Imh" |hUn - | J  x'/lurar(r~ ond 

;1#1~ 41|,lnlJ.1rl~ & l ~ t r l  ~/* * d t l  ~lldl f " r  11~4f" . '  

l ip lr¢l ~ ~ cf~aru('Kfr4 am| i i p , ~ c r l  [¢~r 

¢OMI t f , y ,  

, i '1 
L ¢ . - I  , f t ~ L . ;  - - ; - - -  ' " ' ~  

t l  " ' ,  ' "-! ! 
[ ]  t~;!~l l i LY  I 1. I ~ [ - N I I |  ICATIONt;U'.t|II~ 

C(~m:, . r~: I  c'1 ' f , . 'c i~: t i , :u , . ' ; ;  
C:,~, T, u[, '." ::,." ~ 

r~,'~'.:E OF CO;~ITII,%CTOI'{: 

l )  ,,1, I t  ~l, l t t  i-(1 i Counzv: "~ 

NA:,'£ O[: CO:.IT;~ACTOq: 

SiZel~r formed ,..he, e v,o~k w.|l be ~ j  S:ote: lJ County: ~t 

tJA:.:£ O; ~ C0.~dTRACTOR: 

I Coun=V: ~ C o m p e t i t i v e  B i d d i n ~  
, . 

J 

si:. 0o0.,,o. .o i  o:0: i ooo ,.: . 
J]lllEF [J-rSCRIPTION OF 
pROPOSAL 
~ 0  mor~ t h i n  24 hnes o / t e x t  

I I 1 ~  8 0 / / ~ t O r ¢  ¢P.¢1~! ~ '0 Chor~c~c'rl 
ar.d ae~¢¢;  pc.," I;.cJ 

I~;¢[;y ou:l;n~ na:ure and scope 
O[ work. to !~ unc~c:¢a<en. 
lndud,ngany ~c.v |'-c=l=:~ 
1Nh;ch ITaly h.lve tO be acquired 
or ¢qr4~uctcd. 

s,,o.h..o__ w,,o. i I c°°°'V= 
NAME OF CONTRACTOR: i 1 

I 

The double thrust of this program is the investigation, design, 
construc=, and test operate by 1984 a 1500°F'hellum closed cycle 
gas turbine system at the 275~Rq(e).capaeity uFing a fossile fired 
heater fom future joining co a high temperature gas reactor in a 
cycle and =o investigate, design, construct, and test by i981 a 
2500°F o~en cycle industrial gas turbine of lO0}Bd(e) capacity as ~ 
prime power source burning clean fuels in a combined cycle configt 

,All design aspacts of the closed cycle" gas turbine a~d assoc/ated 
components (recuperator, precooler, heater, valves, e=c.,) will be 
confirmed along with :he developmen~ of ~he control sys~em,a~d =~. 
turbine compressor performance will be determined. 

For the 2500°F gasrurbine,.research and. development on %~ter:oo. 
of blades, catalytic combustion, and application of cer~mic'mater~- 
w~ll be carried out to produce the most reliable and advanced gas 
.turbine possible. [ 

JUSTIFICATION {E'=~ o se,,=ratt theet(eJ. S e e  Item 6. on  lr .~lruct io .  SheeL)  

7. MAJOR RESOURC~- REQUIRE;.',E.~JT.~ 

I 

I 

RESOURCE i 
I" FISCAL Y=~AR b. V ! f 

MAI~?OWER {~) Sc;en=;:i= 
m 

( Inmo.  7ear,) 12] Te:hn;c31 

(4) C~hcr 

~,~1| mctrr [<l [ l  Qnd unit.s o f  
wce~mre be|¢~,, ~uch ~ EorJ o t  
tOa', Ljrrct .  o f  nil. K~c, lr=,,~ o f  
I r r~ iam. riO. ShouJ amount o f  
~a¢ ;~  i n  ¢ ,o~ ,~mn.s  a t  raEkL) 

L A N D A f l F A  {11GrJvT.ow~ed h 

REOUirIED (21 Govt-:e.-~ecl i 
irbl=¢-,=) 

t 

1975 

68 

1976 

7O 
&2 46 
42 .57 
18 57 

(3] i~=ta tel v-oo-Jnea $ 
- -  i 

_ (4} Ozh=" ! 
OTflER FIE$OURCE': ICEEDED -G 

1977 

77 
96 

116 
96 

m 

:978 

57 
198 
170 
142 

72 
252 
2 1 6  
180 

20O 



Conv,'_r9 1 ," " ~ , . " ;  

%5LNCY 

4D.51T[  ] 

.hara~'trra a n d  

! 

I n l t  IIpNI+K'I ~l~'  

NAP.:£ 01* CO:+I ;~.%CTOR: 

• r [ I : , , - ~ . , . . . . . !  + 

[ J L,~;Di ILL.Y I | .  l l , .+ ' [ 'h l | l l  IC~TIO~.IPJL.I'.I[|I II r 
;.l r.,,r~v:+~,:~ L 0605.%'~,~5 1 "':; SS,,;) I i 

I Coun ty :  

I I  

NA:,'E O l :  CO:~T~;,CTO~i 
. . . . . . . .  , ,,,, , 

- i ~ i ; e  v . h c , p e ,  r fo r m ~de ~,~,r k ~,11 ~e :~" ,I State: • , C,.~unty: %t 

NAP.'E OF  CO:~TI ' {ACT~R: " 
Si te ~he re  wor:<-~dl be ]b,. i S:~'.e: J Coun ty :  
pedorrm'c~ , : , . 
NA~ 'E  O F  CO~TR,~CTOR;  .,, 

i o.,o: i o°u+  per for~'..~'d .. JP" • ! " "  

1 

I0~ OF 

.e~ o f t ~ * t  + 
"0  character1  

J 

De acz~u~r~ 

The double thrust of this program is tke invastlgation, des~_gn, 
construc=, and ~est operate hy 19S4 a 1500°F'hellum closed cycle 
gas turbine system ac .the 275:-~'.(e). capacity using a £ossile fired 
heater for future joining : o  a high temperature gas reactor i n  a "direct 
cycle and =o inves=iga~-e, design, construct, and r-est by 1981 a -- 
2500°F open cycle industrial gas tu'rbina of 100.~?J(e) capacity as =he 
prime power source bu-~ning clean fuels in a com~£ned v ~ c . c . e  configuration. 

,All design aspects of the closed cycle" gas t~rbine arid assocSated 
componen~.s (recuper~tor, p-.ecooier, heater, valves, etc.~) will be 
confirmed alo=~ with the developuen~ of the control system," and the 
turbine co~pressor perfo~nce will be  ~etermined. 

For the 2500°F gas turbtna,.research and. develop.=ent on wate.r cool.lag 
of blades~ catalytic corbustion, and application of cer~uic" =aterials 
will be carried out to produce the most reliable and advanced gas 
.turbtn~ poss~bie. 

2 
i i , ,  , , , ,  . ,  

~ r  oee;~'mJe ah*.etf$2. See I tem 6. an  t . c r , . c t ~  Sheer..I 

- 7. MA.,0'~ ~.-s'~,;J~c~ ~_--aumv--:J~ 

'CAL Y E A R  3> 

"C;l~ti.%¢ 

rtmhmc~! 

3u~ 

,mrs o f  
c.s tons o t  

;dc.~,m,,* o f  
m n ~ u n t  o f  

~+~e.J i " " 

, . . , ,  

5ovs.#e~- .~d t 

lg75 

68 
6,2 
42  
18  

I . 
r ~ r . ~ l e l y . ¢ , v ' $ ~ ,  I , ,  , 

~ h e f  ~ . . . . . . . . . . .  l ._ , 

i I "4 

197G 1977 

70 77 
, e .  , , 

66 96 
.57. zz6 
57 t 96 

" I 

r ~ 

19/'8 

57 
178 , 2 ~ 2  
170 ........ 
142 

1 

197g  

7,2 . . . . . .  

2 ! 5  

2o,o . . . .  
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C O ~ |  i iACI '  01! AND -';I ~'E t N,~ME O~ CONTIb%CTOR: 
:; , ,o.. , ,~,~. wo,~ w,.._,~ I~j s,==o: j County: "~ 

I~p tO 26 ¢-~araclera eel,- ~' lpu~'*'l ~' 

GRIEF D~CRIPTION OF 
PRE~OSAL 
(J%'o m o r t  I I ~  24 Gnea Of t , 'x t  
IIII1'~ JlO ~lOr,~ tP-~- ~'0 chmrdcten 
amct #poc~ p~r l in t )  

IBc~'4Iy out l ine nature and scOl~ 

In£'fud,.9 any r,~.v i;ol,:;e~ 
s~},;ch may have to be acq,,~red 
Or ¢o r4i~ucl2d. 

Co~netltiv~ Bi44in~ I%Ct forrn~-d I I 
NA'.'E OF CO:JT;12,CTOq: 

I i $i~e v.hc;e w0rk' .~, l l  be ~,. $[3te: • COunty :  1 
pe¢,*o~m~d t 

NA:'~E OF C O N T R A C T O R :  
S i t "  v,h~rc work  wd l  be l~J State: , ~ C o u n t y :  • 

f 
NA;'E OF CO:¢TRACTOR: 

I $i~.eoerto,medv,here we:i;  w=ll ~O ~. J, ~.~:0: COUnty: .~" 

The doubl-~ thrust of this program is t.ke investigation, de.~Ign, 
construct, and test operate by 19S4 a 1500°F"helium closed cycle 
gas turbine system a't .the 275~.~#.(e). capacity u~ing a fossile fired 
heater for futura ~oining to a high temperature gas reactor in a die 
cycle and to invesriga=e, desi=~R, construct, and test by 1981 a ~ " 

2500°~ open cycle indus=rlal gas tu'rbine of !00}E¢(e) capacity as the 
prime power source burning clea~ fuels in a combined cycl = . conF±gura 

,All design aspects of the closed cycle" gas t~rbine a6d associated 
• components (recuperator, precooler~ ~eater~ valves, e=c.,) will be 
co~firmed along wi=h the development of the control system," and =he 
turbine compressor performance wili be decermi=ed. 

For ~/le 2500°F gas.turbine, .research and. development on.water cool in: 
" of blades ~ catalytic combustlon, and applicetiom of ceramic'material: 
will be carried out Co produce the most reliable and advanced gas 

• t u rb ine  posslble. = 

~ F I C A T I O N  (L '~  " .e.?~n, te ,h~et(#]. See I tem ~. 0 ¢  J[nc~u¢tP, n Sheet.) 

~ESOURCE 

¢'~NPOWER (I)  ~c;e-n.d~c 
(/~ m .  xter, J f._~) Te:hn;'~' I 

(4l O,her l 
i • 

I~LSCAL YEAR ~, 

RAW MA'fE ~!ALS 

~ 6¢t#k;  SuCh ~ tQnJ 0~' 
(Oa~, |k~'lare|j o,m n ;k  EJ(4rl~m.~ Of 
I r l~ ' /d m. • re..SHOW remount Of 
~l~h 14 ¢¢~umr.= a t  w:Ckt.) 

LAND'~nEA ~'I! Ccv~.e~r.ec~ 

(/m ec~nJ {31 Re,vat 'Xv ~...Jn,~ ! 
(4) Other 

OTNEI~ RESOURCE.~ NEEDED 
".¢p~¢;f~ Jt4",1 e,~d un,r of 
~ t i l i l i ' Y  ~ I n w .  * ' h ,~  ,tuant, t y  
#~lhlC& ~ ~ u m n l =  4|  n£he.) 

(I! 

1975 

6 8  
/ .2  

, ,42, ,  
1 8  

7. MA30R R E S D U R C ~  R---QUI-~E:zE.~JT~ 

Ig7G 

7 , o :  ' 
&6 
57  
57 

L 

1977 

77  
i 

96  . . . . . . . . . .  
. , .116 

% 

, , u , ,  

197B ! 

57  

1979 

7 2  
198 j 252 

170 2!~ 

142 ..... 180 

| 
2OO 

= , , ,  i 
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Lr~1 of  E f f o , t :  

[ 3  MAXI.=.~UM I I D r - N T I F I C A ' I r | O N  NUfJ.i 

[ ]  O R D E R L Y  i 0605550512835601 
IV I INIMUM 

G. J U S T I F I C A T I O N  -Slat,- lh,- ~Oe~,fic er,e, qy prohl(:,rl or ob i t c l , v~ ,  and spec, fy how lh,. • ptopo-..'tl w, ll con l f l ~u le  I 0  I ! ' ~  ,l.olut-(~n o f  the rJtoblL~11 
I ~  Ot~dl i f l l IN' l l |  I1~ | |1"  (~IIIL'CIIVf- ~. Ini'lhlcf,? ;C.r.'"'S fL~r : ' l r~LIn,  1 thr. rwcom~,,* l , .¢ !  al,p,O3C'h Ovt, r Othf 'r  .~llernat,v,~. Also ,ncluC~e the  I~,'..,efits 
eX~)I'C[ctJ ~0 ~k' dz.r,v~d | rom ixt('~.Izrtq the ohlc|Z*vr.~ or ~olvzrWJ th~ Dt'Ot)l,:fn~ |or  t~.h:ch Zh." Drul*.-ct is proPo~ud. OUIIIF~. |h~ r,sksiun|elrt~lrt| i t=S 
(R /U ] .  pl4f)S ~o m..nn,='e H ;U .  a~vJ L~;zS lo t  pro~:c(3*n~] in fac t  Of R/U.  Quan t , t a l ,w  ~l~|a shou ld  be ~ ¢ d  I 0  the |ul le~t ex ten t .  

Several advantages can be realized by combining the closed cycle gas turbine with th~ 
high Lemperature gas-cooled reac.'_or (IITCR), -and =he high temperature open cycle g a s  ~ 
turbine exhausting into a heat exchanger which in turn produces steam for a steam i 
turbine. The nuclear gas turbine (i500°F-.Hclium cooled) is t o  b e  pilot demonstrated! 
5y 1984 and the high =empera=ura eo=bined cycle ~s to be demonstrated by 1981 with 
incrensed efficiency in the mid forties. These gas turbine progra~ will lower powe: ~ 
Costs, reduce environmental effects, and support the optimum use of all fuels. 
Technical development (~nterial and design) will be required in the areas of gas ! 
turbine combusters, and ~he hot end of the turbo compressor. This streuched out :~ 
mlrdmum effort would delay the demonstration plant star|up and would increase the ~ 
t - o r a l  cost. 

I 



ilI~SEAI1Cli ArJD DEVELOPMENT FACT SIIEET (Conz,nucd| Lr~¢l of  E f f o r t :  

[ ]  MAXI.~JUM 
[ ~  OFID~. R L Y  

M I N I M U M  

IOE.NT IF ICAT  IO,'~ NUMBER 

0605550512835601 

C A T I O N  -St.,t,." (h. ¢necific enerqy prob~e=n or ohil 'ct ivo, and si']ecJfv hnw th,: gtono~.ll wind con lnbu le  to t;:n mlut,On o f  thC~ p rob lem 
ii,V..,lltilll llll. ll,lllt~t"ti~" ~r~rj"~1~`~e~n~;~r~"~r~L~m~he~r`~1m"~r|~|~"1p~3¢h~hPr~3~ /~l'.O'nclu¢ . l ' tho |~-ne i l¢$ 
" IU bL" dn,vr 'd  |rr, ra mn-hn,!  11~ nh:."rtw .'~ . Or ~o!v,,.] the IDrohh:rn'. l o t  ,hh: "uh the ¢*t'cJjeCt as proposed. Out;:n,. ~ Ch~' r,sksluncerlozniies 
~an$ Io mm~m,ze FUU. and I~s~$ lo t  procccchng in face o f  i 'UU. Cluantdal,vv d.tla~houZd bc ~=cct to  the lulles¢ exCenl. 

:al =dvantages can be realized by combining the closed cycle gas turbine with the 
temperature gas-cooled reactor (IlTGR), and the high te~,perature open cycle gas 
no cx~austlng into a heat exchanger which in turn produces steam for a steam 
me. The nuclear gas turbine (1500°F-}{eliu~ cooled) is to be pilot demonstrated 
84 and the high temperature combined cycle is to be demonstrate4 by 1981 with 
.-ased efficiency in the mid forties. These gas turbine programs will lower power 
, reduce environmental effects~ and support the optimum use of all fuels. 
deal development {~-aterial and design) will be required in the areas of g-~s 
ne combusters, and the hot end of the turbo compressor. This stretched out 
lum effort would delay the demonstration plant startup and would increasa the 
cost. .. 
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ENERGY RES2ARCH AND DEVELOPMENT FACT SHEET |Con~aee~| 

• SCHEDULE ~'[a¢~e reel]or fcc~btle~ ..d .'.cJ~ ,rO~zprntmh lad;tale d~zr. bY Fiscal Y ~ J r . d  QtaLr[xW. 

m. DEVELC'P'-'.~:NT MILESTO~r'S [number eech con~eeutl~iy]~ 

f Lirn~t T~tle O~ ~fJ;r~tone tO 60 Ch~'-j¢;*r~l and ~p~ctl) 

Cl~sed Cycle .Gas Turbine System 

,.-heory D~si~n 
Con[ir=m~ion of all design aspects of the components. 
?orfor=ance determination of the complete puwer generaLing 
-system. 

- -'--ical Sus~ort 
Cenaral support, He technology, turbine blades, aerodynamics, 
vzlvin~, duct!ngs, vibration analysis, bearings, seals, heat 
transfer in hea~ exchangers, pressure dropz s£udles, etc. 

u -: ~n~nt Yest 
Individual testing of main components t o  determine specific 
perfcr~.ance of the components in an isola=ed situation 
(turbine, cozpressor, recuperator, precooler, etc.) ." 

C-~-on~nt Integration 
De~crminatlon of the interaction b e ~ e e n  components an4 the 
dynamic characteristics of the conversion system. 

Z;:~erlzenza! Fccilitv Demonstration 
Construa~ total 275~(e) power system and put Into o~eratlon 
using clean fual. 

b. OATF-S 

St ,~'t ~ Coat.lathe 
n" I o 16 

ze2, 

Co_~ 

co, 

Ez~ 

i 



o-,r, le,'---"~l 
~ I  ........ -! 

n l  , 

2 

2 

1 

Lrv~.l of Effort: 

N MAXIMUM 
00RDEnLY 
~] MINIMU,'~ 

e. DEVELOPMENT MILESTONES (conflnaed) 

(Limit Ti t le  o f  Mil¢=!one (o 60 ¢l~lracterm rand #~¢~) 

Open Cycle Gas Turbine System 

Cheer 7 Design 
C0n£irmation of all design aspects of the  components. 
Performance determination of the complete power 
generating system. 

i tDENTi FICATION .~;UMSER 

06055505~2~3560~ 
:, DAT~. 5 

S,=, ii co=:, 
FY I Q !1 FY 

Technical Support 
General, blade cooling, ceramic hot end applications 
catalytic combustlon~ etc. 

Component Test 
Individual testing of =aln components to determlne 
specific performance of the componen= (gas turbine, 
heat exchangers, control systems, etc.) 

Component Integration 
Determination of the interaction between components 
and major subsystems of the combined cycle. 

Experimental Taciiity Demonstration 
Full-scale demonstration at =he 100MW(e) (prime 
move) level using clean fuel. 

(Con f fn~  on Hparnte ah~#~ 

!75 

75 

77 

77 

80 I 

Jl 
9 

2 77 2 

2 !  Cont. 
I 

I 
1 77 I .  ! 

5 r 

i ! 
2 79 ] :  

I 
f 

1 84 .I . 

. : -  

!i' 
Ji : 
!! , 

Pa~ of 
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EN=CRGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued) 

~, SUMMARY OF FUNDING REQU|RF.MENTew-F4KI~al Gov~mmen¢ Only" (~  ~ k ~ - ~  ©," do~/~=) 
. 

•, R~ui~ement 

a. O ~E RATI.~C ($,e p. 5 for d4toR) 
Tozal Ol~ra=in; R~uirerr~ntj ( f~m OGt~ ~ e O  

b, CC.:..'.'STRUCT|GN ($e, p. 6 f o r d * ~ )  
Total Conc.~rucl~on Recluiremenzs (/tom Z~rtag SMe~ 

e._ Er~U:P:~.F,:;T(Sre,p.7 ~ordet~¢J 
Total Ecpai~n~nz ~ul remdmu (tm~ Deter, ~ a t ~  

d. GRAND TOTAL-OBLIGATIONS 

e. GRAND TOT,ed.-OUTLAYS 

(11 

FY '~74 
~Non-Add| 

Obls, Ou ,,.;~'.~ 

(2) 

FY 1975 

obj .  

24.3 
! 

(3]" (4) 

1976 FY 

uL,..~..umr= o,~, 

2 2 . 4  2 6 . 0  



(3)' 

- 1976 FY 107/ 

(5) 

FY 1978 

Level ol E~fforL': 

• " 0 M A X I M U M  

r'] ORDERLY 
MINIMUM 

Io) 

FY t 939  

I 

I 

{7) 

Subtozal 
FY 1975-79 

I IDENTIFICATION NU:.'-SE : 

0605550512835"01 

e.,!: ' ,¢e To 
Comole~ 

:s. [ Oatlav~ 

191 
To~I E-¢. " ~; 

F Y : O ? 4 1 C ,  :.~.: 

Obls. " , .., 
I 

521.2 

i 125 552 .6  

66 
e 

326.2 426 .~ 

~5oo 

F-- 
I - 

2 
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued) 

9. DETAIL OF FUNDING REQUIREMENTS.-F~w;d Go~rnrncnt Only fin miAIm~ ofdroBm~) 

c. EOUIPMEI'~T 

ITEM 

f e t ch  ltcm not  to exceed 60 cha.-uc, ten a ~  a.oacel) 

~=r ~',:.~ rraior r.,erlcrm,ng or;sn~z41tiOno 

;-~c=;d,~,~;;~n Of ¢i~.h i 'e~ of ¢¢;jipr~ng 
r.~.;~; one-half r~Jiion ¢k:d ksrs or more. 

TOTAL (C~:.y lon~a~ 

{1) 
FY 1974 

( NOn-lAdO'] 
Obls. /OuTlays 

- I - : - ,  

(2) 

FY 1975 

Ob]s. -~Ws 
1 

24.8 

(3) 

F'( 1976 

:)his. Du~ 

~,2.4 
i, 

~,ws 

IFY1 

Obls. . 

3 . 0  .. 

,/ 

t'C~wl~ue ¢m 8oamlt  



3) 

gT6 

3utl~ys 

(4|.  |5) 

IcY 1977 I FY 1978 • 
I o°,,,,._L= 

Level of  Effort :  

[ ]  MAXlr ,  IUM 

[ ]  ORDERLY 

MINIMUM 

(6| (7} 
FU .,~-~, II " SUBTOTAL 

" " = " ~ '  I I  FY 1975-79 

Obls, 

j 
lI 

IDENTIFICATION NUMGER 

0605550512835601 
| 

[BI 
8ALANCETO 
COMPLETE 

Obls. Outlovs 

! 
l~ge af 

i'.'3 ] 
TOTAL EXCLUDr 3 
FY 7974 (Ccls. 7 ~¢. : 

Obls. OuTIo 

521.2 

,o 

2 



ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Con t iaud l  

9. DETAIL OF FUNDlr'G REOUIREMENTS-FedenI! Government Only (la n=ilZi.,=, o rdo l i a~ )  

b, CONSTRUCTION 

ITEM 

TOTAl. (Carry .tnru~ rd 
t*~ abn~mary Jht'rz) 

TTle of proi~.~, Lor~t.on (.~;Iol¢' ¢uld CountT) ar~ Totol Estirr.l:ed Cost 
|T~CI  ( r ; ~ r~ r r  rGch |tom ¢~n~¢'C~t/t't'|y), ~YCry proiec[ co:tin 0 One 
~"  : . , ~  dollars or m~ro should bo s~parotel¥, id~nti~ie- ~ w'il,~ a briol 

TiT t.F... OF P~(~J~.~T ".%'ut (0 9z, cced *~O c t 4 ~ t c r l  Gn~ ipac~'8.~ . 

County T~[-" f~  m/J~om) 

,~alimcn~: 

(~l (2) (3) 
FY 1974 

(Non-Add) I FY 1975 ~ FY 1976 

| ~  
(No.) 

F 
01~. 

TITLE (~F PROJ(CT (,Vol Io ¢xcctd 30 ck4rr~lcr~ and mpcct.~. 

" ~  Coun~,y I TE.C i'l~ m/~lonm) 

5ta'.mrnent: 

S~:am4nt= 

t 



3) 
19";G 

IS) 

I:Y 1978 

40 

I:Y 1977 

Obls. I C~lllllyl 

20 !: - 

IEI 

I:Y 19"J~ 

5O 
i 

Jii 

Ll ' -et- i  i i i  ~ i l l l ,  i 

L}  L: "- :~ t :;u-~'1 
l.~ O l l l l l  I i I .Y 

FY 191$.'/'9 

0'..~ I O,,lll,-~ 

1.25 l' 

I l l |  : i  I I I : I C  .'1,~ l : , ' ' -  % ' . ' : ' : ;  - -  

060555051Z~3~¢~0l 

I i l i  

l lAL .-,::CF. TO 
C0-%:~'1. ~ T E  

Ol~t. 

427.6 

I 

O~ll:nrt C'~.,:~. :: 

I! 

l! 
II 



ENERGY RE3EARC~I & DEVEL.OPMENT FACT SHEET (CcmtiamcU 

g. ~.TAIL OF FUI'ID~NG i~QUIRF.MEN'~-Feder~ ~ Onlv tkl ~ W'd~lmU 

,r_ E O ~ E N T  

(I) 
I TEM F'z' 1974 

. m i . . 

- ' : :  r,,,Z~l IL~r.P - - , : ' : -  - ,O.nO l . , l i ~ t i l l t ~ I t l ) l l l ~  
4 . 2  " ' 1 1 1 . 6  

; i  

m i 
F~ i£~r7 

2o.o 

LCo~raw ~ . ~ m m ~  ~ 

t 



r6 

m 

(4) 

FY 197"/ 

20.0 

IS) 

FY ZS78 

O ~ .  Oudws 
, : , . 

26 

(6) 

FY 1979 

3 9 . , ' . 1  

Lt,~l o[ Efforl: 
D UAxzr,~UM 
E] ORDE ilLY 
El M:.~IMUM 

(7! 
SUBTOTAL 
FY 1975-~J 

Ob~ i Oud,lys 

zoo ; 
1 

I IDE~TIFICATIG:'~ I':U~.I.~E ;i 

0605550512835~01 

18! 
BALANCE TO 
COMPLETE 

Oblf,. OulLl, Vs 
i 

326.2 ' 

(.,')l 
I1 TOTAL EXCLU~ 

FY ?.9;'4 (Co'~ 7 ,c 
O:)TS. Or::.. 

~ v e  4m S~mmt# Sk~'J 
! 

P4~ of 

2 



.: I .NEI|GY i l l :SEAl IC i l  & DEVELOPMENT 
FACT SIIEET 

2. 

3. 

4 .  

I .  PII(IGII^M 
b..~, |  JIIPIIfI~,IIAKt 
I .  r l tOl 'O ,~:LNT AGEhtCY 
b. SLIIIUP+IT 

LIm+l rgt l i f o , l :  

I'1 MAXIMUM 
OIU)~ AtY 

COPaI IIACTOIi ANDSITE NAr, IE OF CONTrtACTOfi: VariCtL~ 
I b n  4- ~ p~mlP~l end .~;¢ v.h~. re Inm+r~ will U, J 

(Noip~¢4plmort"j,~ m~Inm" uJ' +,.nlr~<l~P: I m  I n e n ~ d  II', SUIt :  

~mr erdn.l*~d a;,br~-,elmn toe +talrJ NAME OF CO.~+TIIo'~CtOfl" 
IVp Io  IG ¢b~o¢ lPr l  end e~,re~ I,~ ~IO ~here N K  roll ~ ~"i SLI:I::' 
¢'O~d,V. / pC,.l~rned 

i NAME OF CO;4TRACTOR: 
/ S i t e  ml~-re ~Oltk rol l  be ~ i  State: 

I pe~fo+med 
! NAME O~ CONTRACTOR: 

1 ~ l ~ m ~  

I Coumy: 

t Coumv: 

. l l m l ' "  

S. DR~EF DESCF4FT~ONOF 

-{- 
S. 

ram'= Ike~ 2J  ~i~,~ of  re=I 
s o  ~ r h M  70 c ~ r ~ m  

Ik~.lly oell;~ne mtwe ~ 
~ w ~  ~" to ~ ~ , m .  
i l l d l l C ~  |~ly itew |a, ' ;h~ 
wls;flht m a y  ,*,+a~ to  be  a m ~  

"m'com, lruclzd. 

j Count~. 

i~] Scare: ! Cmmly= 

NAt.qE OF CONTRACTOR: 
Sice where wc*~ w. ,  be I~ i Scat,: I County: 
cmfc,or~ . 

1. Opm Cyc le  
. ~ t :  & ~+ -~ , -bm l~  ~ : ' , r e l c 3 z m ~ .  

. S ~ : ~ . ~ . - ~  . ' ~  
• l :acLlLt~es ~es£c~. & 

- L=~ ~ ~_~_~ .~ F~i~ 
• . C=mstm..,='r.~cm ~D P~.c ( o : : ~  F£r&t) 
• 2 .  ~ >~..,~. 

. Yate~ia.ls S ~  
• 1~: : i .1 .~.es Dc:s~-~ & Cc~a'=uct. : ic~ {1 & S 
. SuR=o~ .~Z) 

- .  ~ P~.~.~I: 
3 ,  Close~ Cycle 

• 

. S~rt ~D 
• ~ Plant 50 ~Sf 

JUSTIFICATIO~I ((~r a ~j:mldc ~rlK#J. ~ I~m 6. aa Insm~don Sili~LJ 

?..MAJOR RESOURCE R:Cq.JIR:_.~.~=..,%"I~ 

I 
RUOURC~ J ..... V FISCAL YEAR Ilb 1 9 ~  111"/15 1977 I" 

~s,,~=,,  109 ~=~ 125 4;'3" 120 > , i , ~  
(41 ~ 47J 53.2 47 • 

'lb. RAW MATERIALS 

0 . 2  mL.U 
(JCkl melrrleb +rod a,~b o: 
memirc ImPiow. :-+k ~ eom ai r 
ca l .  ~ mre~. a:dmm.ema 
Imm/um. ~rc. 5aNxa 4mo.n: or 
IIIdl/11 ca/rental 41 rl~hl.J 

0..4 

i 
I 

I 

0 . 5  : J . U  

1. IDENTIFICATION NUMB: 
0606550512.~55601 

i 

lye m l  

dNI 

I II 

e s  

91% 91.. 

39 J 39 J 

0 . 2  mL33. 0 . 3  J 

I 



& DEVCLOPMENT 
) : I { [ET 

~.NCY 

SITG 

~lr~CEor: 
In~4 {o r  4N~<" 

En~ Ccn%~-sicn R,tD 

L~,.I nf [ffor~: 
1"1 MAXtMUrJ 

E] ORDEnLY t 

NP.tdEOF CONTRACTO;t: Vari~,~s 
Site wl,ae v~,'fk wdi I.~ 

NAME OF CONTIIAC1 OR" 
;ttO V i t r o  wcxk  'mill be JJl~ i SI3"~: | x~'f,~r me~; . ~ County: 

,~I/~E OF CON'TRACTOR: 

! 

Sile ..~,hee w o r k  ,wdl be p ~ r , o t . . d  ~1~! "~''.~O: I countY: 
NAME OF CONTRACTOR: 
~lewh~,ewo,k ~.bo ~I Sure-: I Coun;y: 
perloern~cl | 
N,4~.IE OF CONTRACTOR: 

' OF 
1 .  

of  lest 
~ t e f l  

Ind ~ 

a~u~red 

3, 

! ! ii 
09en Cycle 
• ~ . ~ t  & ~ t e r i a l s  Deve_1 _agmnt 
• sys~m A-aivs~ & Design • 

• Fac/lities Design & Conshcuc~.'on 
- Lazge Scale C~nerator ~-~st ~aci/ity 

. Const=uct/on .c~..s3 ~l~ut (coa! F L ~ )  

• (~nent D e ~ ! ~ t  
• Materials Studies 
. Fac/lities Desi~ & Construc~n (i & 5 ~9 
. Support .~D 

-. Prototype ~1~ 
Closed Cycle 
. ~ e ~ t  ~ e ~ c - ~ , ~ = t  
. ye~s~JoLl~  . ~ £ ~ - ~ t  

. ~ ~l~.ut 50 Y~ .. 

1, i~ENTIrlCATIO~ NU*.:FER 
0 6 0 6 5 5 0 5 1 2 S 5 5 6 0 !  

.ewepm'wte wke~.'(w.P. See Ilem 6. oB lm~uc~on SheetJ 

lolilic I 

dmmlca! I 

XlS* 

I l w  of 

ml ef 
~J 

..1,~y...m,~wd 
W r  

7. MAJOR RESOURCE REOUIR--.%!=~FrS 

109~" 
Z25/ 

47/ 

0.2 a d ~  

0 . 2  m L L L  

1976 

]-25 
142 . . . .  

125 > ~4o 
53-; i 

0.4 

0 . 4  " i 

1977 

120 
ns"> 
120 > s z 5  

47J 

0.5 mL11 

0o5  " 

1978 1 9 ~  

91 91~ 
10~"~' ' ' - , !04 ; 

3 9  W . 3 9 J  

0.2  0o3 mil . l  

O 

I 

I 

! 

~L 
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E. BRIEF DESCRIPTION OF 
PROPOSAL 
(NO more rhon 34 I~,='= o f  :ext  
end  no vqo!t that: 70 clsamcter~ 
e n d  Spaces per I~neJ 

EkEIIy Outline nature and scope 
¢4~ work to be undertaken, 
i~lduc~ing iny new facil~t:-PS 
• ~,hich may have zo be acquired 

• Or ¢or-ctructad- 

;i SiteperformedW:nere wor~¢ will be ~l~i ~tate: 

NAME OF CONTRACTOR: 

j CoMnW: 

~erformed ;ire where work wall be b; J State: I County: 

NAME OF CONTRACTOR: 
Site where work wdl be 
pedorrned 

I. 

,is=e: t oooo,,: 

. Component & ~terials Deve! _c~ment 

. Sys~ A~ml_~is & Design - 

. ~ z ~ r . ~  z ~  
• F~c~l_~_~_.~ ~ - - s i g n  & c o z ' ~ - u c ~ . ' o n  

- Z ~ - ' g e  Scale C~nerator ~mest Facility 
- Long Endurance ~i~teria!ls Test Facility 

. Construction D~9 Plant (Coal Fired) 
Liquid ~_~tal 
. O3nponent De~!o~-ment 
. Materials S ~tudies 
• Facilities Design & Construction (i & 5 ZwJ~) 
. Support R&D 

. - .  P r o t o t y p e  Plant 
Closed Cycle 

~nent Devel6.~re_nt 
• Yeas ibility .~in~nt 
• S~p~rt RSD 
. P r o t o ~ ' . f l : ~ e  PlaD.t 50 Y/~ 

3 ~  

6, JUSTIFICATION ( [ ~ e .  =epar=te sheet(s). See l~em 6. on ]~struc:iom Sheet.) 
- - o  

7..MAJOR RESOURCE RF.QUIREM-NTS 
, , ,  , , ,  

I I  

RESOURCE ! 
y FISC" L YEAR ]~, 

• , MANPOWER |I. t Scientific 
(h i  man ~tarf) _i2) Technical 

(3) SUPport 
(41 Other  = _ =  

b. RAW MATERIALS 

¢. 

( J ~ t  malcr~:1.~ and uni£s Ot 
II~asf::~ brloW. =urh ~ ;.ora o f  
ce~r, 1~=~rcb o f  o,I. A'~oCr=au o f  
ran(urn, etC. ~;~,Ow amount o [  
ewrh ~n co/umn~ sr  r~lhf.) 

LAND ARF.A : ; I  ) G~t.o~r,c,~ 

1975 

!09~ 
12s! __ 
109 ~ . ~ u  

0 .2  z ~ . l l  

d. 

REOUIRED [2) Govt.!eased 
(k~ =¢m; 

(4) Other 
OTHER RESOURCES NEEDED 

~.~pfcl[y Jtrm an." u~tt of 

e f  each 14 co/umm at nCn¢.; 
( I)  

~/pm. + test £ a c i Z -  
I%/os 

( t )  

4 ° 0 "  

0 .4  " 

1~76 

125 
142 / 
125 > 4~5" 

53J 

0..4 mill 
e 

1977 

120-% 
l z 8 /  
z20 > 425 
47J 

,., L 

0 .5  ~_11 

.... tZ~ " 

2 1 . , 0  " 

0 .8  " 

* 5 I I  

3 
30 .0  " 

1 . 0  n 

1978 
, L  , , , ,  

104 ) 

0.2 mill 

u 

4.0 " 

0.2 " 

197.= 

91.,, 
zo4 l 
91 > 
39J 

0 . 3 ; r  

2 . 0  " 

0 .2  " 
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I . m _  + - - - -  _ +,..:t_ . . . . . . . . .  : . i p , - - . -  

;it~'where w~rl¢ wdl be q,,.J ~t3te: I CounCy: 

NAMI= OF CONTRACTOR: 
$1tew~¢re worl¢ w,l! bc I>,1 Stale: 
~,.~o,~d , T 
N,~,~.+E OF coNTRACTOR: 

I cou,=v: 

IIPTI ON OF 
1,  

24 ~ o r  ~ex~ 
B~ 70 ¢P+m¢:en 

1; 

%~d,,r;aken. 
fac ih i ;~  

II ICO ~ a ~ l u i f t , , d  

"2. 

3 ,  

O j c Z e  

• ~nent & ~'.~terials Devel .opment 
. S y s ~ = ~  .~.-~ly~is & Design . 

• Suppor~,~in~ P..~ 
. Facilities Ee_sigP.. & Construct/on 

- Zarge Scale C~r=_rator .~sst Facility 
- I.on~ ~.duzar.ce :~teria!s Test Facility 

• ~onstruction DY..~D Pl~.t ( C o a l  Fired) 
Liquid 
, Componen~ D~-,~lo=.-m~P.t 
• .Materials Studies 
• ~acilities Design & Construction (:I & 5 Mm) 

-, Fxoto~e. Plant 
Closed Cycle 
• Cc~on~nt Devel6.uT.~nt 
• Feas.ibility ~k.~eri~-nu 
. Supgort ~Rm9 
. Protmtype Plant 50 ~5~ 

~, (1b'~e a ~pmmte #he;+:(#j. S¢+ Jrteml 6. C,n lnc t ruc l io .  ,SP.+e¢.) 

~. MAJOR R.=SOURCE RF.QUIR.'-,*;.-'-NTS 
I 

FISCAL YEAR~ 

'|} Scientific I 

2) Technicai 
3) sum~:.; ,,, 
4) O~,c, 

I 

i u c h  ~a h " ~  o f  
+t. K~o/:ramm o f  
fOUl m moun t  O~ 

mt r,&.'ltJ 

'l.j' ) Go,,~w.ea 
~) n ' - - O v H e a s e d  

pJ m ~,,,,:!.v..+,.,,,.,~ l 

IRCES NEEDED 

3 ..+t ~{ 
~hnRo Ou~nt i t7  

! l  a l  , m l h l J  

~t facil- 

1 1 1  

'~975 

10'9% 
125/ " 

47,) " 

0 . 2  m i l l  

i ~g78 
1 2 5  \ 
142 
125 ~ 4~5" 

53J 

0..4 m i l l  

O- 2 n u - l l  i 0 ' 4 " ' "  .... 

4.0 II 

0 . 4  " 

21.0 " 

0,8" 

" !. 

| + 

[ 1977 1978 

120~ 9! 
:[38 zo4 

39 J 4 7 J  

0 . 5  ~ 1 .  

0 . 5  " 

O. 2 ra .~. l  

I I I I  I I  I I I I  

w N 

"lg7g 

9 1 ~ ' "  

3~J 

0 . 3  m i l l  

3 0 . 0  " 

1 . 0  " 0 . 2  " 

4 

2 . 0  . 

0 . 2  " 



~ L I I G ¥  l ? r S ~ . A l l C l l  A N D  D E V [ L O I ' M [ N T  F A C T  S I I [ ~ T  ICx~,,t,,*ucd) L r~ - I ( : ( L~ t ,  rl 

:,;;,x ;r:u'." | 

I - I  Oi~OE RLY I 
L~ 1.11NIMUM 

t C 2 N I  I I ICA1 t ON NU%~BEF. 

0606550512555601 

JI.F~TtFICAT|L')N-State the snec~fic en~rqy I)~ohlem o~ objective, and $lle¢,fv how the ~0~O(~D,.,ll w,i! contribute to the solu;.ion of th~ Pro~|~1'l 
or f t t la inn~' . l  o[ the ,3bl~i*v0. Include r~.lsons Ior $CIOCIlnQ th~ fccomrnencle(J .~P.~f-~a::: ~.%':r C'.~.?r art0, n~l~v~r~. Also include the I~r~f , tc  
~zP~cl~J ~u hu lJcr.~'nl:l l~om n.'ettnq the oblecl,v.~ or s',Iv,..~. |I'~ lwobienm for ~.h,ch lhe l:wolo¢: ,s Im'ODOSE~I. Outhn~ th~ r~ks.'ul~'erca~ntiel 
{~/U] .  pl,~.s to mir.im~z." .~.,';J. ate1 h-~aS for ICXOC=odmg in I,lC~ Of ~/U. Qu.lntital m%T C:L1~8 I hou id  b f  ~mcd I0 the furies! extcnl[. 

There are three basic approa~h~ to ~ electrical pc~r generation that are 
~rious stages of development ~n ~he U.S. and abroad. 5T~y are the cp~n cycle Pia~ra, 
closed cycle Plas~a and the closed cycle Liquid 2~tal SysteT.~. Th~._re exis~ a sub- 
~.tantial degree of ecnmor~lity in the t~ee ~.~D cc~.cepts; each syst~n .bc~x~_r ~ossesses 
unique characteristics %~ich t~-~ to set it apa.~c in reqard to ~he contr//~ticn that it 
can make to the Nation's ~ne_~gy_ progr-~m.. Tg.e role of :.~9 p~¢er generation is per~mps 
appropriately addressed in relation to ~mw successful d~!c~ment of pressi~.g Nat_iota1 
goals %~ich %~Duld (I) reduce air pollution ~ (2) redu~ th~r.al pollution, (3) de%~_lop 
.more economical ~nd reliable p~,~r producina s%,ste?s ~nd (4) oeP~erve our Petural 
res~/rc~s. All three ~9 syst~as %~ld con~ri~te to ~ at -tairm~nt of these goals. 

The projected efficier.cies of the 5~"~9 po~r sys~ lie Ln the:5~65% range. ~%e 
increased efficiency would reduce the ~ ~-Dunt of heat rej~ per ~//~tt by greater th" 
a factor of t~D. The air pollution is siv, ilarlv al!e~iated. These syste?s offer Lmique 
possibilities for the_ control cf F2_rticu!ates anc ch_=~i.~cal ~issiors ~d thus the prospe~ 
of o0nsiderably lower polluticn t~h~n fr~ c~nv~ntional plants. 

~he high efficiencies t_~t are achie~-~ie are %~ry i.--~ortant to the Nation's 
ec~xm~. ~ c  studies ~ave shc~m t~mt potential savinas of ~ ~ste~s can range be~ 
II %0 40 Billion dollars in this century alone. 

I . 



~A~CI{ AND DEVELOPMENT FACT $11CET lCont,nucd) l.~',.1-I e l  L ' : . ' r i  

[~ M AXI ~.~UVI I 
ORDERLY 
MINIMUM 

I [':.LPJ'~ l i  ICAI ION NUMBER 

0606550512S~560t 

ON-Slate 1he sp~,cir|¢ en0tqy prob{em or Oblectlv~. and ~,l'~-¢dw how ~he l~OrOsal wdl c'on[r~bute to =be solution of lhe problem 
of  II,+ O|,lCCl~ve Incluclo ~.1,;on$ fo r  '~:;+ctlnq ih~ tecon~rnendecl aDpro~cl: O~,'~r o|hor ollerr~;,,vL's.. A lso include the bonefltS 
~l(:r~vt'd f rom m,'~lmq the OUleCt=V~'s 0t" solw=nq the Woblar l~ Ior  ,,~h=ch the DZ'C'IeCt ;~ .r.:ODo$cd. Outhno the r~sk~;luncm'lainlie~ 

0 mir, im.z~ RIU, and basis [or IXOCeocl=ng in foce ol  R/U. Cluan|=tat=t~ d,~a =houl,; ~ u ~ d  to =he lullest extent .  

e are thr~" basic approaches to ~ electrical po%~_r generation that are 
rages of development ~.n the U.S. ~nd abroad. %~.ey are the ep~n cycle Pla.~ra, 
cle Plasma and the closed cycle Liquid ~-~tal SysteTs. Th~._re ~ists a sub- 
degree of co,morality in the tlnree ~9 concepts; each system h~ver possesses 
~racteristics ~L[ch tend to set it apart in regard to ~he ~ntrib/ticn t~t it 
to the'Nation's e2.ergy p ~ .  The role of :.~-~9 p~'er gem.~_ration is pe~D.aps 
rely addressed in relation to b~w successful de%.~lc~P_P.t of pressing Natio~=--i 
ch ~uld (I} reduce air pollution ~-~ (2) redu~ the.nr=~l pollu~.ion, (3) de%~_!op 
o~ical and reliable p~r producing_ ~,st~?s ~ (4) c~r~e~-e our r ~  
• All three ~ Syst~Ts %~ld contri~/te to ti~ attaiP~-~_nt of these goals. 

9rojected efficiencies of the b~ cc~_r syste?.s lie in the-5~65% range. ~Se .. 
efficiency would =~uce the ~,-~-.'nt of heat rej~ per kilc~,~t by ~ter t~n 
Df two. The air po~ution is similarly alle%iated. ,~nese syste?s off~_r ~-nique 
ties for ~ cont_~ol of ~_rticulates and cln~cal ~issior~ and thus the prospect 
~.rably ic4er polluticn then from c~nv~ntionai plants. 

L~%gh efficiencies tPmt are achievzble are w~ry i.~9or~_nt to the ~ation's Dow~r 
Econcmic studies ~ave s~.n that potential savings of YZ~9 systems can r~nge h e ~  
billion dollars in this century alone. 



ENERGY F(ESEARCt; ,'% r~EVELOPMENT 

FACT SHEET 

2. -% P~I.JGIlAM 

3. a. P~OPO,'~ENT AGENCY 

b. SU~UNIT 
4. CONTRACTOR AP+D S:IE 

{NO IPIlor~" I l ion 42 ohoracterl anti  
ilIlO~PC£ fOP nonlo o f  con:r t~far;  

Level o !  EIIml: 

n kb'~ X'~UM 
I-I OlIDERLY 
04; MINIMUM ] 

o~-BTU -GaC, Cf-~c.a r, Coo--fc~m-~o a ! 
Do nm~m,-t,t nf lnto.r_tBL_~L~5~._j2,',; AWe 

CONTHACTOR:  tJ = +--; ~u~r , 

e ~o+~ w .  be L I  State: ~ County: 
u ~J / 

I~l~ I | ¢ n d a l d  :~hbr,'ul~linn [or ~loteJ 
t o  16 ¢liamcler+l and ~lmcr~ tar  

~n~nty. 

5. BRIEF DESCRIPTIOI~ OF 
PROPOSAL 

{',~,'0 ..":'lOre t/'lc...'~ 24 h,'iOi o [  text  

NAME OF CCNTRAC1OR" 

l ind no  nlo/'e titan 70 ch4ro¢terl 
4n~ SJ~U,;.C.I per ~l:icl 

Briefly e u l l i ~  nature ~ scope 
Of WO, k to  be u~tCferlakcn, 
including any net'~ facliltles 
wh ich  n ~ y  havc to  be. ac~uired 
or  :o¢~t ruc ted .  

• 

S;ta wh.'re ~ k  W,II be J 
pe r fo rmed  ~ i  SL]te: 

NAME OF CONTRACTOR: 

Coemy: ,.]~v.~T n e 

I. I D E I ; T I F R ' ~ T I O N  N U I ~  

-+ 
+ 
+. 

1 
j ,, Site where work w,;I be Ib~l S~ le :  Couo~y: 

preformed I 
NAM- c OF CONTRACTOR: 

performed j 
NAME OF CONTRACTOR: i 
Site where work v~l, be ~! s,~ze: i co.w: 
~rfo~mcd . ; 

J 
Generation of low BTu g a s  from coal t h a t  i s  non pollunJJ~ an5 '- 
u t i l i z e s  all grades of coal indigenous to  the U.S. This program 
provides an alternative to natural gas and petroleum as fuels 
for Clean electric power generation a~ high efficiency (~nIEd&ll~" 
over 90~ and !a~az intc the 50Z rang e) and to meet ~ndusCrial 
demand for gas. Both as a fuel ~nd as c h e m i c a l  feedstocks. 
These accomplishments will h=--lp curb  excess£v~ rela~ance on 
~ , p o r t e d  o ~ l  and L~G by enabl~og h~gh-su'l~ur coals resard to 

'environment. 1 p~lot 10e men,lranlan plant (30m~.e-.50}NJe) consaru6 
and operated 1978-1979. 

JUSTIFICATION ~P.3~ a =c~.we a~etfs). ~ kern 6. o .  lmtr~b'o,:  Sh¢c£) i 

7. MAJOR RESOURCE REQUIREMENTS 

RESOURCE I [ 
~, FISC@.L YEAR I~" 1975 

a. MANPOWER 111 Scientific I 
f in  w le .  ~ r ~ J  (2I Tecl~niczl ~ 0 0  

131 Support 20 
(4) O;her 

b. RAW MATERIALS 

( ~ l l t  malm.r~:~ =.d units of 
~ I ~ I P ~  bc|ow, such o= tnr~: o f  
eo~I, ~rre~ of oil. E a o ~ . ' , u  o f  
In'Orlium. CfC. Shrew amount o [  
tack in Clt~Umn~ =L righl.) 

¢. L A N D A R E A  ( l l  Go~ow,ted 
REQUIRED l,~I Gov:-le=s.'~l I,, 
fin =¢r~J) (3| Pr iva eely,uvvned 

(4| 01her 

d. OTHER i;ESOURCES NEEDED 

1976 

60 £i0 

~00 tons 
c o o l / d r y  

I?~R 

1 tl('l 

4.~.o 
2~ 

500 tons 
cool/dry 

. . I  

1937 

1~.0 
600 

3O 

500 tons 
c o o l / d r y  

1978 

Zp0 
600 

30 

800 t o n s  
¢ooZ/d~ 

I g ~ )  .J 

150 
6O0 

3O 

800 cm 
cool/ 

200O 

1,in 

2000 

150 ~ 0  



.~EAfiCH ,% ~J[2VCLQPM[r4T 
FACT SHEEF 

M 

~ENr AC, CNCY 
T 
"OR AND Si lE  

me U J" r,.~"~: r~" Inr-" 

L,;.ml .J l~ll,~s- 

O ¢fltt~..l;LY 
~ g  ~.-.irlm~tms 

~ ~ . ~ . F . ~ v . ~ ¢  r . ~  , , 

._ _ O J L £ i c ~ _ _ o ~ _ c e ~  ~ _ ~ _ - ~ e ~  . . . . .  
f,b~,~ o r  CG%ITIIAC'~O;(: I e~*¢~,.~¢ 

~ " ' ~ ' ~  ,)'I . . . .  : . . . .  ! . . . .  : 

L |DI:tMTIFIC%T;Of4 e ~ ; ~ ' ~ l !  

n 

m 

~ *  I I II I I I  ~1 

NAJ~'A~ OF CC;41"ilF.-~TO;E: 

Sate m, llx.~ ve~ k .  llx~, i ~ , ' ~ ,  (~: 1 Ceme, ly:  
I~rl~mm~l . . . . . . . . . . . . . .  
N ~  OF CO:,ITRr.¢TOH: 

= ~ ( v ~  

~ , ~ o ~  o ~  

NAI,~ OF CO.~TI;ACTOR: 

I CW.,RRy: 

m a . . e ~  , , , 

2.: ~/m'~ a f # e s f  

h m : l  

nc m u . ~  =nd s c o r e  

~ v c  to be e4xsuL-N:d 
~ L  

Gencrac io~  o£ l o ~  BTu 8as £rom coa!  L~a~ ~.s =on pol !uc~r .~  av~ 
uC~.l£z:s aiZ grades  o£ coa3. ~n~genous ~o the ~ . S . . ' h £ s  p~o~'z--~= 
p~ov~des  an a!cer~atlve to  ~t~.al ;;as -~r-- ~ p e t r o l e t ~  as ~uvZs 
£o= c l c ~  e l e c : = £ c  pc~er  generat ion  ~= h ~ .  e££~cif .~ ,y  (~.~i=t:ILy 
over 90: and l a t e x  into ~he 50Z r='cge) a~.~ to --cer. £w~us~ri~1 
dema~t £or 8as.  Bo~h a~ a £=~1 =co! ~s c~.c:'-'ca! ~ccd=:ccks.  
~l~ese accor .p! ishfer .cs  ~ 1 ] 1  help curb e x F e s s £ v e  rela~r...-ce cn 
~u~ported o.~L ao¢i T~G by ec~Ul£og h~gh-s~!£ur  eo-~Is rec,=r~ co 

• environment .  1 p ~ l o t  10 ~'~oascrocio= pl~nc  (3C~-.~-50~:e) cor~t~-~ccc~ 
and o~eraced 1 9 7 8 - ! 9 7 9 .  

7. ,MAJOR ~ ] ~ ' E  R~.CRJIRE~E;~qrS 
• ,| 

I FISCAL YEAR~ 1975 1976 
I | 

!; , l l lS6en' ; l ;c  60  ,,, l l O  

,l~ s 2 ~  20 2 S 
14) Other 

~ m A ~  

eJ~ ~nd u ~ / ~  mf 
era,, s tet'k az ,rm-~ o f  

• . S3k,-x~ , , r a ~ t  ol"  

m m  ~ t n~h t . )  

;A (1) (~ov; (~nc-d 
) (2) C~z4eased 

400 ton~ 
c o o l / d r y  

1 9 n ( 1  

(31Ptivate%,~w~x~ I 
(4) O~.her 

• :SOURCES NEEDED 

m l e d  un;t o?  

lqn  

500 ton~ 

~ N N O  

19T; 

_. zS.0 
__60.P 

500 ~oes 
c o o l / d r y  

2 0 0 0  

150 

lg?s 

I I  I 
150 

600 
30 ~" 

800 ~ons 

2,000 

!SO,. 

19,'~J 

150 
600 

3 o  

800 tons 
coo l /day  

2000 

z~o 
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. . . . . .  __ :..-- . . . . . . . . . . . . . . . .  , ~ r ~ ~ ~ 4 m a C . ~ o ; ~ f . r . o ~ . . c o a l  .. 
3,. a. PROPO~ENTAGENCY I D ~ n n ~ ' r m r . n r  ~ f  l ' n r r ,  l " ' l '~r  NASA.. ~ A -  ATT' 

b. SUBUNiT I 0.f..£1ce_Of_c,o~'l ~e~- -~ ' , ' h  - " " 

(NomorelImn42rl,a~ucter~an4 I 5i lOwhL~re~'kw'l lD~ liJ31al~: i County: 
for  ~ l l t le  O[/~Oq :n~104";, I Pt~r~.oem'2(J i,'- ! I -- 

k~atenderdo&brc rml i ,~n  for alat:'~ NAME OF CCNTFIAC'IOR" 
Ul# Io 16 Cintra=lets and  qPacca ~or 
¢ n u ~ y .  

5. BRIEF De_SCRIPTION OF 
PROPOSAL 
(~;o more t lma 3J H~'J'¢ ~ f  l c .~  
a~ld no n ~  f;m~ 70 cha~ezrr~ 

~Pe~t'~ pL'r i~n4") 

l~iefiy ou'.lln~ n~t~;re ' ,nd Scope 
of  v, ork lo b~' und~.r~3kcn, 
~'~dudin9 any n~.: ~:ac;iit;e.; 
which m~y have to b~ ac~u;ted 
o¢ ¢omtt ucted. 

Sile ~vhere work wdl be ~1Skllu: 
__l~r!mme'd _~ ......... 
NA?,'IE OF CONTRACTOR,: 

,, ~ . o ' " ~  . "-~ 

N~ME OF CONTRACTOR: 

I CounTy: '1'f~T'.',l_ I~. ¢:_ 

I County: 

'She w:=_-:e,~:e:k wih be ~I State: I County: 

: N A . ~  O~ CO~T.*CTO;'."  
! Site who'e work wi~l ~ ~ I StaIo: ~ I~d.orn~d I Ccunw: 

Generation of low BTu gas Erom coal that is non pollutlng e n d  

utilizes all g r a d e s  of c o ~ 1  I n d i g e n o u s  to t h e  U . S .  T h i s  program 
provides an alternative to natural gas and petroleum as fuels 
for clean electricpower generation at high efficle=ey (~nit/~lly 
over 90~ and later into the 50~ rauge) and ~o meet ~ndustr~al 
demaud for gas. Both as a fuel aud as chemical feedstocks. 
These accomplishmenzs will help curb P~essi~e relevance on 
i~por~ed oil and LNG by enabliDE high-sul~ur coals res6rd to 

'envlroP~=ent. 1 pilot !0 emons~ra~lon plant (3~.-m-e-50}~e]~ c o n , s t ~ e n e d .  
and operated 1978-1979. 

6. JUSTIFICATION (L~e = =cl=~n=te a~ee,t(j). Sen I tem 6. on  IP.c t r~&'o.  Sheet.) 

7..MAJOR RESOURCE REQUIREMENTS 

a. MANI~OWER ,(1) 5cienzific f., 60 

¢~' ~ "  ;'=="} ~2J T"chn i~ !  .... I- 300 
J3) s ~ p ~ t  20  
(4) O~her 

, . . . . . . . . .  | • 

b. RAW MATERIALS 

(L~E materi¢la and units o[ 
r e c t u m  below, such as tor~ o[ 
eodl, b~1"c~ of  oil, KiZo£,~amx Or 
m~nium,  e~.  Sh.w amoun!  o f  

• e ,  ch i .  ¢Olumr~ at  ri:hL] 

REQUIRED {2) Gavt-Ie=~eu I .... 

{4} Other 
dL OTHER iIESOURCES NEEDED 

(Speci[~ i t . . .  and . . i t  o [  
R ~ u ~ r  b~low. S;',ow ¢ lz~nt l ty  
a f  tl'ach in co~umnl at r ~ h L i  

t :}  

4 0 0  ton~ 
c o o l / d r y  

{1) 

1976 

1 1 0  
4 5 0  

• 25  

500 ton~ 
cool/dxy 

2ooo 

3 

1978 

150 150 
. . . . .  600 600  

3O 

500 t o n s  
oool/dry 

2000 

150 

.30 .... 

800 tons 
cool/dry 

2000  

150 

1979 

ZSO 
6O0 

3O 

i 8 0 0  tons 
c o o l / d a y  

2000 
I. 



ENE.;G~ RESEARCi{ AND DEVELOPMENT FACT SI-;EET tCoalinuc4) L¢-~ o- ~ E,,. , ,:  
[r-i IdAXIt, tU~A J I D E N T I F I C A T I O N  fdl.JCdl~ 

[30~,L~nl.v [ 060~21051~850~01 

G. JUSTIFICATIOf '~ 3~.,tr I t ~  ~ , ~ l f = :  ¢~L~qy p~ohlmm r,~ c~b~oc~;t~.. :and ~p~-~l¥ I=~,'* lice f~.'qrto-~d v ~ l  ¢ontf lbute t@ th~ s41lu, l i o n o |  ~h~ Woblem 
I~*t' { l l l . l t l , l l l ~ . l  r l l  I|1,~ I , l ' i , = :C t~ .  | l l d l a l~ ' :  ire.r.,,nf, |e l f  s4-1, £ t l l  .wi |h-~. r~O i i I i l t ~ . l q l l l ~ |  all~Xl~,.~Ch Ils~'¢ O l l l ~ f  .'SlILt'I'IX,~I~L~L illdl~O e ~  | k  l a m ~ l i l s  

l[l';#U]. I~am so ns~,m:~,,: kU'U. and ip.l:m io?" I~OCL'L-d,nB ~n | . ~  el  r ~ u .  ~iu,lnll~Olh'c: cS.eta ~,u-.A4 k "  b,,~'d ~O Ih,e I,,il~4L eadl~nt. 

Clean Lo,-. .... u. Oa= 

~ iS Co::~cm~!ate~ L - RSD for t-~ low-B.~.u, g~s Will be of i~-por~-.nce (-~) to provide .m~ 
"~itcr;,==tive for clc~_u electriu _Do~'er ~ener--~tic- ~-t high efficiency, an~ (b) %0 ~ . ~ t  i~ 
demand for E~-s. These functions =-re expected to help curb excessive reZ/aneG am i~e~ 
and L~G by en~lins hi~--su]fur coals to be used for power 8emcr=tion aa~ o~her Imn-p~ses 
pollution. 

One co-funded pi!ot/der~-stration plant ~s planned with initial opt_rat!on esti-_ate~ f o r  
FY 19"/8 - 79 pe: led, ~here!;y ..-;rovidin~ a basis for -~ide c~ercial appli.-ation b y  ~.~e l q  
igS0's. 

A research effort for low-B.t.u, clean fuel g a s  f r c ~  goal rill imte~a~e with research o 
turb~-mes. T"n. ~ bulk cf ~he research ~-i!! be expanded i5" contract, su~p!e-en~ed by %~rk ~ 
Gover~_-.ent !~boratories. ~ ' . e  n~jor effo~s %-111 seek to develop low-~,t.u. 8asA~''ic~,_~m'~ 
tee~hn.iqu_~s as ~n ouz~o%-~h cf past Dey~rtmental ~roEra=s. A single cc~ere~al-slze ~ . s :  
capable of prcluclna sufficie,~ ~ ~ = + " .... ~ ..... gas for a 1000-me6awatt .~o%'erp!ant, a=d ~he , 
and its associat,..d c!e-~m.up eeui~uent can be ~iicred t o  a con:'en~ional .~.A2mt, ~ gas tu~ 
~la.n~t, or an Kdv--~-.c=d ~as-t~bizc/stca.~-t~-bine plant. 

Con%rac% ~oz'k beg~-.m. -:n July 1972. Individual u~nit processes in the hi~h-B.%.u. ~asific~ 
pro£~ram contribute to the io%--B.t.u, gas techr.olo~. !t is possible t3 aeceler~%e the d 
stra%ion ~h~se of the luw-B.t.u, gas prc~am without goin~ t~.--~ou~k a prolongz~ l~o~. 
such acceleration requires a prcnounaed increase in %he level of ~@~i= E, 

This progrLm involves reseer~-h and development directed t~ard emtr=_ined-f!~s Easifi_~-s~i 
pls_nt demonstration will be cons~:uc~e.4 to handle up to ~ tons of coal per houT. ~ae 
rauze from 30 ~o 50 megawatts Eenerat=~g capacity. It will i~clude a gas cleanup sys~u 
remove sulfur and particulate matter. In addition deve!oT_'zent is =roceef/n-- on a hot ==~' 

' m " -- ~ '| system operating a% gasification ~.emperatures in order to increzse effici~cy and _~ 
econozy o f  the processes. 

As u'ith the high-B.t,u, gasification ~ro~m, the develo.Tment of reliable and feasible 
for pleat operatiom requires investigation of a va2iety of processes, with the possibi~ 
di£fercnt ~rocesses "~ill be ol~imum for different coals, i 

Most of this pi"o~re-m was initiated in FY 1973, thu~ 5he pro~ects are still Im a~ early : 
development. Ecn-¢vcr, some signific~_z:t results hnvc already bee~ obtai~.ed, iucludir~ (! 
tion of design of a 1200-poun~-..ner-houa- fluidized-bed ga~ificr; (b) concep+.ual desisn o~ 
atmosphe::ic pressure, emtreined-flow gasifler for z 550 =egawatt ccmbined ~c~er sys~; ~ 
(c) co=pleZicn of design of a !abcratoz~ - scale pilot plazlt for rem~:al of sul~h~T fro= f 
means of a fused salt scrubber system. 

~ ~ e e  t yp.es of gasifier systems (fluidized-bed, entrained-flow, and fixe 
ill a3! be deve~~'-~-~e~But~l except entrained flcr~ will be sharply reduced i~ 

t 



~SEAR(~I AND DEVELOPMENT FACT SHEET {Co.linu~d) • L ~ . ~ I  o~' E l i c i t :  

I-10I|D£nLY 
J IDENTIFICATIO;~ ~JU'IBER 

I 0601~210512850301 

la~ l~iw~cl lento ftq~.{IMl. I I~  ~I~¢©I~-__. o¢ ..~%.~.| l ip  i'~13~.q1~ l~g v.4.c'h lhc I~ 'o l~  I-~ DI o ~ e d .  O u t l i ~  I M  l ~ . k ~ u ~ l o i n t l ~  
I~ IO f l l ~ l i m ~  i{/U.ar~l b.~i$ I ~  Ixoc~-'dmB in I ~  ol IUU. Ou~.'ltil:tn'I: (~lt.~dhu',ld b~ ~*,'d tO %he |ullc~l OXlCnl. 

Clear, Low-B, t.u. Gas 

teu-p.lat~d tha5 R',D for l~-B.t.u, gas will be of i.-..pertauce (a) to provide a~:other 
Ve for clea~ electric power generation nt hi£h efflc~ency, ~--ud (b) to meet izdustr.a! 
r ~as. ~nesc functions are expeet~ to help curb excessive reliance on imported oil 

en~b].inK high-su!Dar coals to be used ~or power seneration ~.ud other purposes without 

~ed piiot/~-amomstratioz plant is planr.ed with initial o ueraticn estimated for the 
- 79 p~ioa, thereby !~ro;'id!ng a basis for %'!de o=erciz! application by the late 

• .h effort for l~4-B.t.u, c!ean fuel K~ frG~ ~al will inte~ate with research on gas 
The bulk of theresearch ~-i!! be expanded by co.ut.~ct, su.z-ple-ented by vet:- in 

t !~boratories. The major offers ~--!I seek t o  develop lo=-B.t.u. ~asification 
:S as an outgr.o%~h of past Depsmtmenta! programs. A single cc.--r.erc!~l-size gasif!er is 
)f producing sufficient !o'~-~..t.u. gas for a !000-me~a'.:att ~.3werp!ant, an~ th r- sas!f!ez" 
~ssocia:c~ c!e-a~up e~ui.~-..ent c~n be ~iicred to a conven~!on~-! ple_nt, z g~s tu~oine, 
- an adv~uc.~d gas-t'~bine/ste'-',-,~;arbine plant. 

work began in July 1972. In~i;-i~uai unit .~,rocesses in the hi~u-B.z.u, gasification 
:ontributo to the lev-B.t.u, gas tecBmolo~-, it is possible to accelerate the demon- 
phase of the !ow-B.t.u. gas program without going through, a _mrolon~e~ prelim. Ko'~-e',-er, 
.~leratlon requires a pronounced increase in the level of f~n~-ing. 

~ram ~nvolves research a=~ development directed t~;ard entralne~-fl~; gasifi~s. Pilot 
mensuration will be ccnszruc~e~ to h~udle urn. to 50 tons of coal =~. _. hour. ~'.,._ plant "-:~_ ~ ~ 
)m 30 to 50 megawatts generatin~ cz_~zcity. It %~i!l Include a g~_s cleanup system tc 
E.fUr and particulate matter. In a~dit!om development is ;roceeiing ca a hot Gas cl~=_nu~ 
~r~_ratiz~ at gasification tamp-=r~.tures im order to increase efficiency and Luprove she 
~f the pro~esses. 

tb~ hlgh-B.t.u, gazif_cation progr_~m, th ~_ develo_mment of reliable and feasible hardware 
t operation requires investigation of a vsa-iety of ~rocesses, with the possibility th~-t 
t ;recesses will be optimum for different coals. 

this ~ro~ram was initiated in FY 1973: thus the projects are still in an earl}- stage of 
~.nt, E~-'ever, some signific'-ut res,.'&¢s have already been obtained~ includir~ (a) comp!e- 
~esiEn of a 1200-pound-per-hour fluidize~-be~ gas!fief; (b) conceptual desi~ cf _=a 
rlc mressure,, ent.a_.:ec-__ow~ ~ ~ "~ gasifier for a 550 mega-.¢att codeine& ~cwer. syst-c~_; ~.nd 
!etion of design of a laborato~- scale pilo~ plant for remc.,al of sulf~ from fuel ~as hy 

f,~sed salt scrubber system. 

7h the three types of gasifi~r systems (fluidized-bed, entrained-flow, sm.d fixed-bed) 
C be developed further. But all except entrained fl~, -~ill :co sharply reducea in 1.7,. 

w 

Z 



ENERGY RESEARCH Ar;D DEVC:LOPt~;EN'i" FACT SHEET (Con'Jnued) 

a. DEV.t',O?MENT MILESTONES (.vmb~r ~u='h co,~=at~w|y) 

(7.; -~=.--i~- - ~  =~ "~e~i Lm: B~J Ccy.bined Cycle Pilot/Dent - Prc~osa! #108 

~2) S'~.e~sion Bed Gasification - Pr.oposal #~/.I 

(3) S!u--~TY Firin~ ~th Cleanup - Proposal #91 

(L) .--.-essu~e Bed Stir-~eE De_~o - .~rcposals #85, #92, #l!O 

~.;, -~u'_-ained 5ed. - Pilot;= Proposals #88, ,.:~'~_.,.,,, #116, #i!7 

~)'" High T~u=. G--~ Ciear-'.'.:~m D-auo Pl~ut Fused Sa!~ - Pro~os~! #!I~, 

(7) E~.--_-!ora'.o!'~ Research - Low BTU Gasification - PrG.~osal #57 

~8) Ezgi=eeri~g -~valu--~ion - C~inuiug 

f~O.'~in~.~ tO nexz coZumr.) 

b. DATES 
S , ,~  Compl, 

7~ L r7 

7~ -~ r6 

'3  2 

'1~ 1. 

rl~ i 78 j 

I 72 - 1 79 

I 

72 '2 85 

3 

3 

i 

2 

I 



b. DATES 

z 7 7  

.* 2 76i 

~ 791 

i l  

: "781 

2 8~ 

Ih 

~J 

i I 
i t  . . . . . . .  

Levei o; Effort: 
[ ]  MAXIMUM 
• ~I  ORDERLY' 

:'~-~ MINIMUM 
a .  DEVELOPMENTMILESTQNES/.c*.=t;.u~J 

(LfJni~ Title o [  Mn'~tor~e to 60 P-J~m~t~ as,~ ~=c~J) 

I IDEI'~Ti .=;CAT: O:~ ~:U:..=~.R 

'FY Q 
C .C,, . " ? = |  .= . '~  

FY I Q 

I 

r 

: !  
! '] ! !  

' I 

i! 

, i  !i 

(Con#~;e o~ ;e;arcP. ~he~U P~g~ o~ 

, .  



E N E R G Y  RESEARCH A N D  D':VELOP~'C, EPJT FACT SHEET {Ccn:.;nued) 

SU~=,:.'iARY OF FUNDING RECUIRFMEN'F£r--Fe~=ral Govc_:~r:lcnt Only (in mZlt~on.s Dido,don) 

Requirement 

a. C#E RATING (See .~. fo~ delaY) 
Total E)~era=in9 Recluirementa (from Det,,lZ ,~teet) 

b. CONSTRUCTION ~$ee .p. for  der.e ,~) 
Total Construction ReCluirernem~ (from JOet=iZ Sht.e:) 

c. EQUIPMENT fSee j~. fm.4etuR) 
T0~al Ec;uil:)meqt Re-'.Iuirement~ (from Deta# Sheet~ 

d. GRAND T O T A L - O B U - G A T I O I ~ I  

e. GRAND TOTAL.--OUTLAYS 

(1) (2) " 

FY 1974 I 
[Non.Ad,~) FY 1975 

t 

Obls. t Outlay: OblL I Outlays 

1. I 
l 

ZZ.8~ l o . ~  % 0  6 .0  
I 

I 

z2.~.~ z2.o ]_3. J, z~.o 
! 

I r 

0,7~ 7c , o.,, z.o J o.s 

l' 5.L'~ 

(31" 

FY 1976 

]l~.O 

3~.0 
J 

]_6 

5o.6 

I 

13.0 15.0 

3~.0  38.0 

i.~ { I0.0 

53.0 

&8. 

(4) 

FY 1977 

Out~. 

~6.c 

9.¢ 

59.5 

F- 

t 



{4 ;  

1=~ 1977.  ~ Gue=v__.~s 
I .o~ 

o 35.o! ~6.o 

~_~0. 

! 

(5) 

FY 1973 

z6.o Z7.O 

3~.0! ~0.0 

65 .___.~o 

Level of Effort: 

I--I MAX t.%,IU,%~ 

• I"7 ORDERLY 

[ ~  iV, INIMUM 

IDENTIFICATION ~ U ~ E R  

060k2105!2350331 

(6} 

FY 1979 

Obls.._.~_ O u t l a y s  

zS.o z6.o 

20.0 21.o 

!5.o 3.6.0 

50.0 

53.0 

{7) 

Subtoml 
FY1975-7~ 

ODin. Out~w_._.__~_s 

:oi 
I 

Z45.4 143.o 

37.6 36.9 

2~6.4 

(8) 

Balance To 
Comp:e:e 

Ob:s. Outlays 

4o.o ~0.5 

55.0 57.k 

!0.0 !0.7 

FY I~7-" [Co', 7 & ~, 

Ob~=. !o~=::".,~ I 
i 

i 

J I I ! 
2oo.~I " " " '  ! • ,", . . ,u ,/4" E 

i l 
i t ! , 

" ~ ' ~  I 
]j i 
I! z I 
r - - - - - ~  I 
l! i 

• J~ I I 

1 ! i08.6 I g55D 
i ' u J | 

li i I 

~4.~.  A brief d :~ ' ip~on  of the Cooperative ptog."an~ ~'nd ~he ra~ionate for the division of fund~ns 



ENERGY' RESEARCH AND DEVELOPMENT FACT SHEET (Coatirmai) 

5~HEDULE tZ.clu4e m~or [ac(U.~ct ,,.~g~ m,~Jor ~qulpm¢.- inshore da ta  by Ft-'al Yeal,4m¢l Q~la1~g'~. 

a. DEVELOPMENT MILESTONES fnumbeecath conoecutluely) 

( L i m i t  "]'igle o ~  ,'.filemlon~ t o  5 0  c ~ m c t e r =  l i n d  IJ)~u~JJ 

. . ,  , . ~  

! .  Long L2,,/'Z.u'-~r,.ce Y a t e r i a l s  Test. F a c i l i t y  Operat ional  
2. La='-ge Scale C/'---~erator "~.st- - f a c i l i t y  Operat ional  w i t h  C3.ean 

3. C----~.-el: ~'~..et & Other Parts Completed for US-USSR E ~  
4. C-~nerator Lhtbal:y Ex~-raction Tests Czmplete 
5. ~s-. Facility :-Exlification for Coal 
.~, ~Ccal Fi red Tests Cu~plete 
7. Co.--_~.-.~.nt L/fetime Tests Completed 
~. Caq~,n~nt P~rfo.nT~-~nce Veri/ied 
.. -.~"__--~:,~"~- of 50 ~:~ ~ Plant Cu~leted 
I0. D~sign of 50 ~ D~D Plant Ompleted 

!iTai d ::eta i 

i. C~..~cr--nt Design. Established 
2. SiT:!ated 1 }~¢ Po~-r Syste~ Completed 
2. ~'i-Tcq~. Test: Facility C~leted 
4. C~-~.~_~za~t Testir.g Completed 
5. S'ys~zn Performance Demsr~trated 
6. 20 z-:'; Prototype" Plant Des'~m Complete 

b. D A ~  .~ 
Start ; 

75 0 

S :0 
5 '7 

9 +0 
7 I0  
7 |0 

75 tO 
77 I0 

5 ~ 30 
'5 :p 30 
'5 > 30 
75 > 30 
"7'7 ~ BO 
78 > BO 

ClOS 

1. C 
2. 
3 .  £ 
4o 'D 
i5. , .  

I 



b. DATES 

11 co,,,i 

8O 
77 
8O 
8(1 
8O 
80 
8D 
8O 
8O 

> 8O 
~ 80 
• 80 
> 8O 
> 80  

i 
> 8 0  

I 
t 
I 
I 
I 

i 

I 

Io 

c.zos .,cycze 

~o 
2. 
3o 
4o 
5. 

Le~t of Effo~: 

[3 MAXIMUM 
E] ORDERLY 

MINIMUM 
,~. DEVELOPIVIENTMILF_~'t"ONES (conrl.,,ed) 

(ZJm~t Ti:le o f  ~ t ~  t¢= 60 e.%amelcP~ =rid s l~=~  
, H  , 

~ent Cons~on Complete 
Fe~ibility E~_~i~ent Oracle= 
Design of 50 ~N Plant O_~lete 
Proof of Concept 
Design of P~totype Plant 

IDEN'I1 FICATI ON NU:,', ~E P. 

0606550512855601 

FY Q FY 
, L '  

"1 75 80 -77 > 80 
77 > 80 
76 > 20 
77 > ~0 

Pa~e of 

C ' 



¢t ~;U.V.r,~A RY' OF FU:VDING REQUIREMENTS--Fe~er=/Gott, rnment ON)' (t,, mmlom o f  4Mamd 

i=ltqu~fement 

a. OP. ERATING(~=vp. r~clrt~lt) 
Total O~era=in~ Reqt~ements (f~m D~,-~.~e,Q " 

b. ¢O.'~TRUC'irlONt~.cra. / ' o r d c ~  
To:al Comtruczion Requirement.-- (~m.De~ l l  

(1) |;2" (3)" 
I='r' 1974 

INon-Add) " ~ i975 FY 1976 

I 

16.2 ! 1~.n 

i :Y l s rn  

ombys l 

I 

I 1R_~; 

3.2 17.1 24.4 

c. EQU:P:.;ENT(.c~p. f o r 4 r ~ )  
Total Ec~uipm.-,~ Reaui~mem.= (trom D ~  S~mrU 

4. G RAN D TOTAL-OB' IGATi ONS 

e. G R AN D TOTAL.-O'=,'lnLAYS 

20.4 

P'aTE: !! coo~'a~k.e l~"rJms Itm pmpmet:~ ind;cat¢ the amount by ",.~: of Ix)lh W ~ t e  iRm:! ~ gom'nme~ f u n d l ~  A ~l'hlf 

t 



Lev=! or F.lfoft: 

["1 MAXIMUM I 
. I-1 ORDERLY . 

(4) IS) (6) (7) 

F'Y ~977 F~r ~9"nl Ft' 197g ~ l==v=.~ 

IOF.,%"11FICATI 0N .%"J;..'.°..E R.  "I 

t 

• ~ )  (9) 

Com"~ete ~ FY 1974 l~-~'. 7 & ~' 
11 

Obls. ~,--zzWs U O'~s. O-.=:;=v= 

1FI ._~ 1'=:. 4 1"~_ q 8 0 : 6  
I 

| 

6 . 1  0 . 8  0 - 4  ..... I~_6  

m 

Ii 

'~. A b'k"f de, IH:r]'ptlon of the Cooperative programs ~ the ratioz'wle for the dlv~]on of funding 



E N E R G Y  RESEARCH A N D  DEVELOPMENT FACT SHEET (Continued) 

9. C~.TAtL O1= FUNDING ~QUl~EIV.E.~r~-Fe~erd ~ Only f ~  mmlo,v o f  cl~R~r~) 

e. OP£RATt~G 
{I ]  

FY 1974 

ITEM Otis., Ou~r~ 
' "  i i | l  ill | i | .  i i  . 

TOTAL (c~n,  lm ' l l ~d  
:o ,w, lm~7 ek~tJ • 

[ J l ' ~m ,e ,o~ 'PJ r fOm ' ,qO~ ldOn :  V a r i o u s  

MANPOWER 
MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 
TOTAL FOR THIS PERFORMFNG ORGANIZATION 

Open Cycle 

| } I',,1~"~, of P~form;~l OrganiSt;Oct Various  

MANPOWER 
MATE R tALS 

MAJOR PROCUREMEN'f~; 
ALL OTHER 

TOTAL FOR "r.Js PER~ORMI~ O~G~ZAnoN 

Lia d !,!etaI ~ Closed Cycle 
( ] I~nmeofPerlorminaOrgar,T=~ion: 

MANPOWER 

MATERIALS 

MAJOR PRC, CUREMENI~ 
ALL OTHER 

TOTAL FOR THiS PERFORMING ORGANIZATION 

;. ) Name of. Pl~form~ng Orpnizm;on: 

• MANPOWE R 
MATERIALS 

MAJOR PROCuRSMENTS 
ALL OTHER 

TOTAL FOR THiS PERFORMING ORGANIZATION 

(2) (31 

FY 197S I FY 1976 

12.0 
0.2 
i m  

0.6 
12.8 

! 3 .0  
I 0.1 

I I  I 

0.3' 

16.0 
0.5 
m ~  

0.6 
16.9 

FY 

n~k 

I , • | 

i I 

1 .7  .. ,I 
0 . :  

0.3 
z -T - - - -  

, ! 

(C¢,lllnuo on 

I 



13} 

~' 1976 

(4) 

FY' 1977 

(sl 
FY 1978 

(ei 
FY 1979 

L~et of Effort: 

r ' l MAXIMUM ! 
~] ORDERLY 

MINIMU~ 

(7} 
SUBTOTAL 
FY 1975-79 

Outlays 

.IDENTI FtCATION NUMEER" 

0506S, S, OStZSSS601 

1.3) {9) 
BALANCE TO IITOTAL EXCLUDI=;G 
COMPLETE II IcY 1974 fCo;s. ? ~ ~.'. 

t l  B 

Oblt.. Obls. I Ou:l.1',~ 

16.0 
0 . 3 !  

0 . 6  

16.91 

15.7 9.3 8 .4  
0.3 0.2 - -  

0 .9 0.S 0.4 
_ i l l  

16.9 10.0 8 .8  1 

61.4 
1 .0  
ee== 

3.0 
• 6,5.4 

ii 
I 

. 7  . 

0.1 
, ,mm 

0.3  
2.1 

1 . 4  3.0 4 .1  ! 3 . 2  
0 . !  0.2 0.3 0 .8 !  

0 . 1  , 0.2 , 0.3 1 ! °2 
1 .6  5.4 4 .7  1 5 . 2  

(ConUnut ~ $ ~ t e  8heetJ Pa~ of 



E N E R G Y  RESEARCH & D E V E L O P M E N T  F A C T  S H E E T  |C~..,';-Jnued) 
9. D-e~'AIL OF FUNDII';G REOUIR~N~..~N'I~-F~d~r-81Go~q'nment Only (1~ m/l/ion# e;dmBm.~) 

b. CO ,',~-]'R UCT; O~ 

ITE M 
! 

TOTAL ( C ~  f e ~ d  I 
!o # u m m . ~  ~h¢¢t~ Ib  

~'~le Ol Drc~ecl, Locat;on (State and County) and Tmal Estim~ted Cost 
TEC} ¢ . u ~ b ¢ .  *',~e~ item ~.or~ecr~tiuely). Evc'~f pro~e¢:t costing one 
*.!:;o~ dolt=rs or rrcre shOu',d be sepata'.ely ;denlifled with a brief Item ]. 
:~::~¢:-,': o f  v;hy it ~$ rt~uite¢l. NO. 
~- TITLE. OF PROJECT (,%'al to (J¢c'etd 3 O C ~ l I c r l  and i~)~e#.) ( | 

s,.:~ t ' co.n;y ' IT~c( /a .~o. ;  

This  work w i l l  be performed under 
co~:ract  or ~ork statement author/ze~ 
by ~he lead organizat ion - Open Cycl~ 

H|  (2) (3) 
FY 1974 

CNon-~.d¢~ ] FY 19./5 FY !976  

2.5 15.1: 

FY 

T ITI.E. OF  PROJECT' (No [  to rxceed 30  ¢han~tt, r l  ~md iJ~lcem, 

S~a~J ~ Co.my i 7[C (In ..~k~vj 

Sial em ant: 

This work w i l l  be pe.r.£oz~cd under 
c o n t r a c t  or work s~atemen~ authoz~-ze¢ 
by she lead o r g a n i z a t i o n  - Liquid 
He ta l  ~ Closed Cycle 

TITI.F., OF PROJE.CT (No t  tO #.~c¢¢'d C~mCl¢ ' l l  add ,IUWCe/,.) 

s~i~," ' 1 ,, Coumy i TF.C (~, ~o , -J  

.Statemr..n|: 

( " 

0.7  2 .0  

~C~ur/~w on SqMmta 

t 



t' 

l 
(4) 

f 

~97~ FY 1977 

~m 

lS .1  22.4 

2.o 2.o 

{,~.onrl~ue cm Sq~ '~M Skeet) 

(5) 

FY 1978 

2.4 

0.8 

(6) 

FY 197~ 

0.9 

°. 

0.7 

• dig 

Level ol E~for~'. 

O MAXIMU.'~ 

O ORD=-RLY 
01~ MINIMUM 

(7) 
SUBTOTAL 
FY 1975-79 

Obts. OmlaltT. 

43 .3  

6 . 2  

IDE,%"TIFICA";'iO~'4 ,";U?,m,~.R . 

0506530312833601 ! 

(S) in| 
~ALA,~C. ¢ TO TOTAL EXCLU~.;:,G 

CO.~'PLETE FY 1974 ICoZs. 7 ~, F.J 

Obls. Outlays Obls. CuZ.'av~ 

Pal~ • of 



E N E R G Y  RESEa, RCH & D E V E L O P M E N T  F A C T  SHEET (Comdmmd) 

~. DETAIL OF FUNDING REQUIREMENTS-Federal Gowrnmem OMy ( f ,  mtulow,, ofdMbrw) 

r_ EQUIPMENT 

ITEM 

I E~wh t t ~  no t  ~ ezeetd 60 c h a ~ s c ~  a n d  ~ )  

, :,~.",~ Io:al e,c;ui;=~en: fu~c~s, with a s~:~armto to l u m m a ~  ahe<.t) I~ 
• :~'¢*f,=~:,o~ O. a eoGh i:em of ~ u ; ~  

• ~: ; ' , .~ on¢-P4I| t.~ll6on ~)IL~rS O¢ more. 

%'arious - Open Cycle 

' : = - " i~as  - L i q u i d  + C l o s e d  Cycle 

ill 
FY 1974 

O~s. iOus tws  

t2! 

FY 19'7S 

Otis. )mfW-.. 
i 

0,7  

6.,3 

I 

~.~ (41 

IcY 1978 | FY  19;, 

Obls. Omlay.r_. Obls. 0~ 

I 

4 .0  

0.3  

( C m s s ~  o.~ $ ~ m t G  ' 

/ 



ays 

.0 

.3 

(4) 

IF'Y 1977 

Obl=. Outlays 
_ .  | , 

5.7 

0.4 

FY ".~.TB 

Oh|5. Outbys 

L ,  

0.6 

0.2 

(6) 

FY 1979 

Obls. 

;¢mtb=ae on 8cj~mte ~t~ct} 

Ogttly$ = 

0.3 

0.1 

L..,wl of Effort: 

I-I MAXIMUM 
[ ]  ORDERLY 

MINIMUM 
(7} 

SUBTOTAL 
FY 1975-79 

Obls. Outlays 

11.3 

ee  

9 

tDENTI FICATI ON NUMBER 

0606550512855601 

(S) {91 
BALANCE TO I TOTAL EXCLUDING 
C."3MPLE { E 1 FY 1974 [Co,=. 7 8, S) 

Obl=. Outlays Obls. Ou~;avs 

&, 

o 

Page ,of 



ENEI IGY trtESEAI~CtI~'& 9 E V E L O P M E N T  

FACT S. IEET 

2, I~, I'I(OGIIAf~ 
• !,. SULtPFCOG i'IAM 

3. 

~_~p/ Ccnverszcn F~%D 

4, 

Level o: [ f  lo l l :  

MAXIP.1UM 

~]  ORDERLY 
[~ KIINIKtUM 

1. IDENTIFICATION NU 
0606550512S55601 

a, pR~ 'ONEN[AGENCY 

b. ~UDUNIT 
CONTI~ACTOF( AND 51TE 

I'NO i,:or~ titan 42 clmrCc:¢rl o'.d 
epll£arl [ o r  h a , H e  o f  ¢on=.'7~&=tO~: 
I~e etzndartt obbr~'=',ario,= [nr ~tot,'.t 

5. 

~D- P~,~r Ger erat~on 
Various ~nclu~,~ C~--q, ,~, A~SS.5~-~S~A 

NAME OF CONTRACTOR: Va~io'.IS 
~*[C wh,,:re ,~Ork wdl be IP Slate: I COUnty: 
llCr folr;+eO I 
NAME OF CO.~TF1ACTOR: 

I~p tO ~ 6 cAorac~erJ aria =1.,,.,¢.* lur i  S,tO wl,ure wOr=¢ w,ll be ll,.J 
¢mnlT" I I~rformed 

j NAME OF CONTRACTOR: 
I Site where work w,II be ~ i 
I I~r formed I~ I 

- • I 'NAME OF CONTRACTOR: 

~i|ew~'tere wcrk wHt D ~ 3¢~r1[o¢ me,. d ~'1 

NAME OF CONTRACTOR: 
Site where t~ork w:ll De 
)erformecl )"  

BRIEF DESCRIPTION OF 
'RI3POSAL 

~NO more f ~ n  24 l i n ~  o f  text 
.end no more th~q 70 eheructera 
1lad' I,~¢¢s per Hnc) 

Briefly outline nature and scope 
of work to be undcrtaken. 
inC;uding any new facilities 
.~hich may have ~:o be acquirmd 
¢¢ ¢omtructed. 

S~te: 

Sta~e: 

State; 

I County: 
t 

1. O'~mCycle 

i . 

I County: 

I Counw: 

i Slate; I County: 

. 

. 

. Cocponent & ~mte~als Deve/opm~nt 
• Sys~ Analysis a Design 
. Support~g R~D 
• Facilities Design & Co.-~ucr/~n 

- Large Scale Generater Test-Facility 
- lang Endurance ~teriais T~st Facility 

• Construction D~-D Plant (Coal Fired) 

. Ccmi~Dnent De~_l~t 
• Mater~nls Studies 
. Facilities Design & C o r ~  (i & 5 M~ 
. Sw~ort R&D 
• Protetype Plant - 

Closed Cycle 
• 0calcc~,t Devel~ 
• Feasibility Experi~,ent 
. Su~cct R&D 
• Pzotmtype_ Plant 50 

6. JUSTIFICATION (Use = t~;.u.ete daee¢¢eA Sze I tem 6. on I m t r ~ t i o n  SheeL) 

RESOURCE t 
y FISCAL YEAR lib 

""1. MANPOWER I l l  Scientif:c 

irlamon ~e~: (2) Technic;I 

.(3) Sul:):~o~ 
_ (4) Other 

lb. RAW MATERIALS 

#'/k/matcr/a~ ancr un~tJ of 
Imc~gre brloun, much- -  lar.s o/' 

Ileel11~llt~rlj EI'C. Sholu nffloMnt OIP' 
each In cOfumrJ  al  rJ~ht.) 

7. MAJOR REEOURCE REQUIREMENTS 

1975 " 

154 • i 
176 ' 
154 ~50 
66 

0.3 m i l l  

197S 1977 

182% 171~ 
" 2 0 8  i' iS51 
z82  z71 czo 

78f 732 

Ig78 

12o,~ 
138t 

52 

430 

Ig: 

i Y  

5[ 

0 . 4  m i l l  0 . : t  

C. LAND AREA 1 - - -  



e ; A r i C l i ~ l ~  DEVELOPMENT " 

AM 
T AGENCY 

AND':ITE 
42 eh,,~¢~¢m 0 . 4  
• Q[ en~tmetor:  

,l%-r~aho~l [~r  ~fet,': 

IPTION OF 

24 l i n ~  o f  ;ezt  

~ tuee and scope 
a-.c'ertak en, 
ew facd,=~es 
' to be aoJu~rcd 

"r 

k~nergy Cenvcrs'cn FJ~D 

Level of Effort: 
[~] MAXIMUM 
~10RDEnLY 1. IDENTIFICATION NUP,1BER 

0606550512555601 

~D- PC~, ~er Ge_-.eratloz% 

Various includ~n~ C~., ~AEC, ,~-~S, ~-~A 

NAME OF CONTRACTOR: Various 

Sli~ where ~Ork  w~,l! be ]l~i SlatS: 
;It:r ?0 r i;t¢-d ! 
NAME OF CO.%'TI~ACTOR: 
Site ,~llCre wOrK w~dt be > J  State:  
)e~. for r~ed { 

NAME CF CONTnACTOR: 

Site w~.~¢rl2 v:L-- ~ w~ll GO ~1~| State:  
p~rf~rncd i 
NAME OF CONTRACTOR: 
Sit¢whqre wOrk wd l  be ~:~.] State: 
x'dorrr~d ! 
NAME OF CONTRACTOR: 
Sitepedormcdwhe~e t~o:k wd! be Jl~ i State: 

1. Open Cyc le  

. 

t Counw: 

I co..iv: 

I c~u.,v: 

I co..,y: 

I C~unzv: 

• 03cponent & ~ . t F , r ~ l =  Development 
• Syst~n Analysis & Design 
. .  S~-porting P&D 
. Facilitie~ Desi~ & Cc~-u~tion 

- Zarge Scale Generator %~st-Facilit~ 
- Imng ~urance ~teriais Y~st Facilz~ 

• Construction D~-K) Plant (Coal Fired) 
L i C g i d  , ~ t a Z  - • 

. C c ~ n e n t  £ ~ 1 ~ t  
• Materials S~'tudies 
• Fac~l i t .~es Design & Cor~tru~,ion (i & 5 ~$~) 
. Sugport R&D 
• 1~otot-2~e Plant - 

Closed C~cle 
. ~nent Devel~ 
. ~as~l~ty m~e=~ent 
. ~ R & D  
. P r o t o t S " p e  Plant 50 P'~ 

~i (U~e ¢l s C ~ t e  ~ e e t ( # L  See  I t e m  6. or= Znetructi~n S.%,et.; 

,:ISCAL YEAR 

~) i'echnic.~l 

SupDoct 
41 O[h0r 

LS 

~ sd  units ,~[ 
uch  c= t a r s  o#  
i~. &'Jo#roms o f  
~DW remount o f  
mt n£h tJ  

) Gout<)wned 
~1 ('.,Qvt 4ea~d 

~ N a t c l y . ~ n a : l  

OIher 

7. M*~.JOR RESOURCE R--QUIREMENTS 

1975 "t  
i54,~ 
i76 / ___ i 
154 "~oU 1 
662 i ' 

0.3 m i l l  

0 . 4  

,976 I 

0. S 

ul~ I it0< I 
z9s/.., t z3st ._~ i 
171 ~ ~'-~ ' 120 (~ i 
732 

0 .4 .  

0 .4  

52J  

1979 

i 33  ! . !z6 (" '~ 

0.4 mill 0.2 ktU 

0.2 
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IRESC~JRCE i I FISCAL YEAR~. 

J. M,U~'OWE~, .is=;=-,,~= J" 

I~p ,to 36 ¢haractct~ end apses #c.w', 

¢OlW~l~:t. 

=-~.m~ oES'6",~T, ON"O~ 
PROPO~%L 
(k'O m o r t  t im.  24 t;at~ o f  te~t  

.~RId ~10 more than 70 c~mr=cten~ 
~paccs per i i . e )  

Briefly outline n3ture and 
ef wm4c to be undertaken. 
i~l¢llKling any new facihl;e~ 
f~k:h I11ay I~lve to be acquired 
~r r.ons/~ucted. 

NAMEOFCO.~TRACTOR: ,. , ' 
Site~d~me~Wl'ure wor~ wd! b= I~1 S,ate: I County: 

.A,.~ o~ ~:O~¥~ACTO.~ . . . . . . . . . . .  ' 

r~.rformad I~" i 

NAME OF coNTRACTOI~: '~' J 
Si le 'where w o r k  wsll be I~" I S late:  performed ! C°Unty: ! 

H 1 ....... ! 
i. Open Cycle i 

, ~ e n t  & Y--=terials Development 
• System Analysis & Design 
. Supporting R~D 
• Facilities Design e C o n s ~ z c t i c ~  
- Zarge Scale Generator Test-Facility 
- ~ong ~duranoe ~teriais T~st Facility 

• Construction D-~:D Plant (Coal Fized) . 
2. I/quid ~ I  " " 

• C~onent Develo.~nt 
• M~terials Studies 
. ~ac/3/ties Design & C~r~ruction (i & 5 ~$~) 
. S~o~ort P~D 
• Prototype Plant 

3. Closed Cycle 
. Omponent Develo~.~nt 
• Feasibility ~eri~ent 

. ~ £ o ~  Plant 50 ~'~ 

6. JUSTIFICATION (U;e a aep~.=t* ahteUI). So* I tem & o . . ' r=m~c f io .  Sheet.) 

7. MAJOR RESOURCE REQUIREMENTS 

it= ==.~; (~! T~..hni~l 
,(31 S .~or t  
141 Oth=r 

1975 

b. l~W MATERIALS 

(t,~! mel'er/ab o,=d uniu of 
memsmre bel,~, jueh 0= 4'04= of 
CoM. barrels 0 [  o=7. £no~m.s  o f  
Immi'um. tie:. Shorn a m o u . t  o f  . 

IMCk ~ Columns at t iEhL) 

t .  LANDAREA (llGovt~owr~d 
nEOUIR2D (2i Govt-,e:•d 

, , , , ,  

154~ 

z v 4 ~  s : G z 5 4  
6 6 , ;  

0.3 mill 

1976 1977 1978 

z82~ l?z,; ~ o ,  
z08 f ~  zgs; ' ,_38 
182~ =~0 [ Ci0 .... 17z 12o 1 ~ 
78J 732 52J 

,, ,, , 

I,! 

0 . 7  m i l l  0.4.  ~ 

I I I  I I I I  

0.4  ~ 

19: 

i3J. 
1",6" 

5¢ 

0 . : '  

(rim I C ~ , )  .{3) Rrivazcl¥.,0wn~l I 

H) Other 
d. OTtiER RESOURCES NEEDED 

ISlN.e'ly l ~  e,Jd =,,it o r  
I F ~ u e e  bctow. S h , ~  q u a n t i l y  
of Se4rk k= co/utah, . t  n¢hr.J 

( I ] .  

e ~ i t z ~ .  + t e s t  f a c i l . t . -  
tJ, e.s 

t t " a v e l ,  e t c .  

4.5 mill 

0.8 mill 

0 . 4  - 0 .8  ..... 0 . 4  o . ~  ' 0;~:, 

2 6 . 0  " 

1 . 0  " 

3 " 9 . 0  " 

0 . 9  " 

1 7 . 5  " 

0 . 7  " "  

I- 
! 

e 

0 , "  



BLANK" PAGE" 



- - -  _~  • . . . . . .  . . . . . . . . . . . . . . . . . .  , 

~ f en t  

col ic  

red 

NAME OF CONTRACTOR: 
Sile whe, c work w, ll he S~ize: County: 

~rforrned 

NAME OFCONTRACTOR: 
$ i ~  who,, w~,k ~,II be i S.,e: I co..:~: 
x,~for mo,J t> I ! 
NAME OFCONTRACTOR: 

)edorrrerl;itewher¢~°r~ wdl b," ) . i  ~ t a t e - . .  I CQun~y; 

l. Open Cycle 
• OmponenU & Materials De~lop~ent 
. System Analysis & Design 
.. Supporting P ID 
. F a . ~ t i e s  Design & C~u~tion 
- Large Scale Generator Test-F~cility 
- Imng Endtlrance ~ateriais Test Facility 

• Construct/on D~.D Plant (Coal Fired) .- 
2. ?/9~ie ,,~tal 

. Comgonent Develo.m~ent 

. Ma~r'~1~ Studies 
• Facilities Design & ConstrucT/on (I & 5 l~W 
. Support R&D 
• Prototype Plant - 

3. Closed Cycle 
• Omponent ~_lo~_nt 
• Feasibility E~.xh~nt 
. Su~rt R&D 
• PzDt~tI~I~ Plant 50 Y~ 

• ..<m~te aaee:(m). 3ee lcem 6. on 1re t rac t ion  SizeeAJ 
% 

7. MAJOR R-"SOURCE RcQUIR.,SMENTS L , 
i 

'EAR I~ 1975 1976 

fi= 154% . . . . . . .  182% 
176 ! 

f 

r a  of 
m s  o [  
. t  o r  " 

wr ied  

eased 
y-O~na~ I 

! 
-:EDED 

a~ t ; J l y  

till- 

171~ 

0.4 

154J ~ ,.,, 

66 

208 ~ ~ I 

I 
- ~ s J  ' 

0.3 mill 

(1) 

4,5 mill 

0.8 mill 

0.7 mill 

195 ,; 
171 t 610 
732 

0.4. mill 

39,0 " 

0.9 " 
° 

1978 

120; 

138 I 
120 430 

0.4 mill 

1979 

l l C ~  

i 33  ! 
116 [ "" 3 

50/ 

0.2 "mill 

i , , , ,  

o. s 

26.0 " 

1.0 " 

17.5 " 

0.7 "" 

4" 

u,2  , ,,,,, 

5.0 " 

0.6 " 



ENERGY I~ESEARC!! AND DEVELOPMENT FACT SHEET (Continued) Lt, w4 ol Ellort: 

o r t D [  l I LY  
[~] M I N I M U M  

I IDENTIF ICATION NUMBE 

060655051285560].  

G. JUSTIFICATION-S~am the soecific ~r~,gy D~oblem 3; obiccti,~e, snd specify how lh0 l~'OlX"~lot wil l  COntr,bule tO the ~m4ution of the I[~'Oblem 
or ~ltl-~inn~nt of II~c ot*lecliv¢. Inclu0e reJsons for s,21KIi. 0 ~I'~ reoommen¢l~ a~oro3ch over olhor 3ttelrf1~lt,v(~. Also include the benefits 
eXl~Clrd Io be dc'~ h~ed I~om m_~ti.r~ tim obiecl,vos o~ solv,ng :he I~oblem~ Ior ~h~ch the 10¢o1¢ct =s p~rol;x)se¢l. Outl~n~ Ihe f iskl i /ur lc~l~ir l l~ l  
|R/U),  plans IO minin.zo R/U, and basis for ptoc~ocling in lac~ o~ FUU. ( ~ . ~ n t i ~ t ~  l:l~ta =ho~|d be mcdf to ll'~ fullet.C elt~-~j. 

There are three basic approaches to ~D electrical power g ~ n e r a t ~ . c m  that are 
various stages of develops_hi in the U.S. and abro~=d. They are the open cycle P~, 
closed cycle Plas~a and the closed cycle Liquid ~tal Sy..st~. There exists a sub- 
stantial degree of cc=mDnality it. the three ~v~3D concepts; each syst~ ~ possesse~ 
unique characteristics which ~ to set it apart ~n regard to the oDntribut/on t.~t i~ 
can make to the Nation's er.ergy program. The role of ~r_-D pc%~r generation is perhaps i 
appropriately addressed in relaxation to bow successful deve.lc~ent of t~rsssing National .t 
goals which woLzld (i) reduce air pollution and (2) reduce th~al po~ution, (3) develd 
mDre econamical and reliable pc%~_r pro~acL.-g systens and (4) conser%~ our na~.iral 
resources. D/I three ~ syst~Ts would contribute to the attainment of these goals. 

~he projected efficie_ncies of the 5~) pc~r sys~ lie in the 50-65~ rathe. The. ~ 
increased efficiemcy %Duld reduce t~_~ ~ t  of heat reje~ per kil~,~tt by ~reater 
than a factor of t%D. The air pollution is similarly alleviated. T~se systeT, s offer 
%~ique possibilities for t~.~ control of part!calais ~und d.~-~-_=ical ~nissions and thus 
the prospect of c~nsiderably ~ pollution th~n fr~n oun~_ntional pl~nts. 

high efficiancies that are achievable are very ini~ortant to the Nation's 
p~er econc=y. Eccnc=ic studies ~a~ sh~,~ dna~ poten'tia! savings of ~ systems can 
rar~e between 11 to 40 Billion dollars in this cen~%ry alc~e. 

I 



A N D  D E V E L O P M E N T  F A C T  SHEET (Cont inued} Level o! El;oft: 
IDENTIFICATION NUMBER 

'[ [ ]  MAXIMUM 
OnDEICLY 0606550512855601 

~[e the sl~ecific energy pr0bl~m ~: obiect~ve, and sl~clfv how the promo~l will c0ntr,but0 to the solutiOn of  the I.~robtem 
~jecliVe. Include re.,~on$ lot  select~n 9 the reCommended apprO.lCh O%'et other afternat=ves. Also include the benefits 
frnm meel,n(l the objectiv~ o¢ sotw.~ the problems for wh=ch the prelect ,s Wopose~. Outline the ~sksluncerta=nt=es 
,re R /U.  and balis I'~¢ IXoceedin= in face of R/U. Ouantitatw0 cl~a =hould be ,,,ed to the fullest extent. 

three basic a~roaches to F~J3 electrical pc~-er generation t~mt are 
o~ development in the U.S. and abroad. They are t~ open cycle Pla_~, 
los,ha and t~e closed cycle Liquid ~tal Sy.st~.s. ~.ere ~/sts a sub- 
of cunnonality in the three ~D concepts; each systa~ h~ver possesses 

~_ristics which tend to set it apart /3% regard to the contribution tb-=t it 
_= Nation's energy, program. ~"he role of ~-D p~,~r generation is perhaps 
~dressed in relation to ~w successful develc~nt of Dressing National 
'lld (1) reduce air pollution and (2) redu~ dzen~.al pollut/on, (3) develc~ 
1 and reliable pc%~r producing systeTs and (4) conser~ our natural 
. t h r e e  MHD systems ~Duld contribute to the attairmmnt of these goals. 

effici~ncies of the ~D po~r syst~-~s lie in the 50-65% ~e. The 
ziency ~uld reduce tb_ = ancunt of heat rejected per kil~,~tt by creater 
~f two. The air pollution is si~/!arly alleviated. ~ese system, s offer 
~ities for the control of particulars ~n~ cb.=_-~cal enissions and thus 
considerably lowar pollution thzn from conventional plar~ts. 

=,fficiencies that are achievable are very i~/~o_ rtant to the Nation's 
Eccncmic stc~ies P~ sh~v~ t~t pote_nt/al savings of ~2iq~ systems can 

1 to 40 Billion dollars in this century alone. 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Conl~inu~] 

8. SCHEDULE ¢Z.cl=de ma].r f~ciliti~m and ~lJo~ et;ulpment Indicate ;¢~tcm b~ Flaca| Yem, ~ Oua~k~r). 

a. DEVELOPMENT MILESTONES (numb~ each eon.ecut~*~; 

~Llmlt T~tle o f  M~e~o.e t~ 60 chor.eter# ¢~d ~occ~J 

l,) 07J~n Cycle 

i. !cng Endu.~r, ce Yeterials Test Facility Operational 
2. T_ar~e Sc~ale Generator Test Facility Operational ~lith Clean 

.=ce---Is 
3. C-~_~2.el, 5~gnet & Other Parts Ccmp!eted for US-USSR 
4. C~n~-rator Enth2.1py ~.~traction Tests'Cc~plet~ 
5. Test Facility ~:odification for Coal 
6. ~Ccal Fired Tests Cccp.lete 
7. Cc~7.~n~nt Lifetive Tests Cc~plete 
~. C~.-~Ln~nt Performance Verified 
9. LA~luat/on of System Perfozmm~e 

!0. Design of 50 ~Z4 DeTO Plant Cun~iete 

Lic~d :~ta! 

I. ~-~nd Design Establim~ed 
2. Si.-~!ated 1 ~5.; P~r=r Syst~ Ccr~leted 
3. .~'~-T~-p. Test Facility Completed 
4. Ccrc~o.ne.-.t Testing Ccr~_leted 
5. Sys~ 1~rf_o~.=_nce ~ t e d  
6. 20 ,~ Pxo~ty~ Plant Design Om~lete 

b. DATES 

77 

77 
77 
78 
78 ! 
79 
79 
80 
80 I 
80 I 

-" 76 I 
78  
79 
80 
80 
80 

r 

I 


