
U~¢ ~r,,~ttJrtt ut, hr, I x, ; / : rm f,~P ~1, : ( , "  

<'O~.lelty. 

:;,:~ wht .......... k wil l  D,2 ] ] 
I',', h,~:v.' ~ S:ato: County:  ! 

, .... 

~. BRIEF [3.#SCI~IPTIOP~ OF 
PROPOSAL 

flVO ~,~r¢ ttz~n ~4 li~c~ e f  teJcl 
end no n;C,r., tt:an 79 t];~:r--tg;r~ 
O n ~  g?fll't'~ gl~r Z~f~t*] 

~r cor~:racted. 

P.';~,:I: tDF C( ~:q3 I{-%CTOR. 

. . . . . . . . . .  i 
~.;~i,.. %,1.~..I ,: %'~it'p; &'all[ Ll~ 
per fo,'m~.d ]>i S~atu: County: 

NAME O;: CO:,ITH.ACTO!~: . . . . . . . . .  
Site w h e t .  ~.'~¢rk vv,II be State: I Counw:  
I:)~r for~r,'d ~" t 
NA?.'E OF CO;-JT[:ACTOR: 

Site v~hcre ~Ork v.'fll hi: i S'.at~: I County:  
D0rform,'::l P | I .i 
NA;.:E 0F'C{' :-T [~;.CTO R: 

Dcr;or~?d ! 

Four (4) I00,000 E?D P!an~s az= Drc~-osed e~-Dl~ving (I) Direct 
hydxeq.'-'-nation, (2) Carbc.~izati~n witJ~ hl.~ogem.ation ~nd utilization 
of all d~.-~, (3) .~.:tracti~vh~-~-~eqe.~ticn, (4) Gasification ~-~_dq 
Fisc~/-=r Trcosch or relate-& s2.nt/~.esis. ~-ese processes may be in 
varicus c~. ~'~in-~ticns. 

2 

G, JUSTIFICATIO/4 (L3:  =.¢ ;= r= :e  ~P.cct(~). See lee..'= 6. o .  , ' ,=P :c t io .  S~cet.) 

7. MAJOR RESOURCE REOUIRE:. 'ENTS 

RESOURCE. I FISCAL YEAR I~" 

=. MAt~PO~,%=_.B {I)  .<c,~nz,,:ic 

(~n ttllr~ 3"e¢~'~) (2} "r~q.hn~c3i 

(4) O : ' e r  C,..~t 

I~. RAW ;.~ATERIALS 

cLizz  n;a~'v~,:h ct~Z on~'-w o f  
mcos~r. ,  b,':o;r, zuch ~ ton: o [  
¢~1,  5=~t.t~ o f  oi l .  Ez;.,4ranz$ Of 

REOUIKED ~2) Eo~.:e,~d 

t in  ¢ct,:s) (3) P: ,'..'~:..':;'-,;.'.,~ 

{4) (D'P'.~r 

d, OTHER ~ESOURCES NEEDED 

(1} 

1 9 7 5  "~ 1 9 7 6  

300 300 300 200 
300 300 300 
600 

m i l 3 o r  

300 
6OO 
200 

m i n o r  

2560" 9~r~O 

[ 11! 

l 

± 

1 9 7 7  1 9 7 8  

600 1 600 
i000 

coal 
1.0:.LI06 
%cns/yr. 

2000 

coal 
!0.0x!06 tpy 
water 
20,000 acre 

No ad#~tic~..~'~ area require 

1979 

Z 0 O  : 

300 " 
~-o--~. 

1500 

coal 
50.0x106: 
water ": 
50,000 c 



Er,'£~]G'," i([ SEAIICII Ar:D DEVELOTLIFNI FACT SLEET (Co,,,m,e~ll L,.~ct ,~! }~o,! 
. ; i l  E~AXI~ . 'U : .~  I I D E N I I H E A T I O N N U [ u  

[j om}L ~'~" I 05-04-21-03-12-78- 

6. J~:.;Tli'IC;~'{I(]N . ~ l ; , t c  U~': ~ , ; c , I , c  e~ "~-']V p roh l , : ~n  o r  Obi l : l ; l lv~: .  a i t d  -.r : .ecdy h u w  th, ,  {}r(,[~)~,J; w i l l  cOt, l t l [ ] l . l~ II ~O t l l~  ~ l ~ l r J I 1  0 |  t h ~  I~ll'01~li21nrl 
o~' ~ ; [ . iC ' ; l ~ " l l ~  ii? : l l  i1:.:! % tl,al.. Ii1%-i,.(!.~ i .  :..,- i~ t i l l  " , , 'h ' (~ ' , , I  (h,:  r , : ,~, , i , : , . .  , ~ ,hd  ,'~:lll;,. H I1 i . w ' f  II~l.,?r ;,1~1.;11,1~%~'% .~t-,o &:l~I%ll|.~ l h e  I..~11~,~{{15 

~"" ' "  c~b"~c , ' - J .  ' ' , "  o,ff ] .... this ........ ~-~ ""~ industry for C . . . . . . . . . . .  ,. _.: .... m is C~, ~ #~..~clcT-,::nt of a vz~,__ 
version of c~al to ~ ~-~ - c~u~-n burning licr~id fuel. Such a fuel can be used for g 
a~ion el clechrie ::~:er relievir~_ pres:~ure cn use of oil end cas. %-:ith additi 
treatm~--nt, t~qe liquids can be further refined to .~,~tor ~.~i. All ~rocesses pr¢ 
other c.-.ezgf bl,-products suc~h as pip~!Lne c-as, LPG's, electric p~:er arid ~ay _~ 
a cle<n -undn,~ seli£ as ~:'cll. Ead~ of the products ~.;ill c~-nt--ibute to the r~ 
of presmJ_~e ~ oil c_-.d 9as. 

Prod,action cf a cle=_-, bur~./ng liqaid fuel shculd have a .hi ch priority because 
breed ~-.erc%? .-.c_~-ket dut c--n be~ se~-~_~ by suc_h a produ~-t. Cleaner air is an j 
ir~ortar, t s~tc.-~da~, benefit. 

~%[s s,~rc~r-.-~m is bzc_~d ~. t_oc~n2.olo?.] tb.at h:s b~_en carried ~:ou~h small sc~ 
ecuiccc~.t =__-.5 is s~:pe-~c~ h ~_I ~-goir.g pi!ct pi-~t projects. T.ne primazy risJ 
scale-uo ~ . : l . i C  ~. nma-~ t/nat pl~-nt catpu~ c-~..-.ot '-~ ~rr__-..te~ but prcduct oua~ 
c~%. qhe DrLT~.' bar'_-ic.r to ~ ~ -~ --c~:'...e_c_~, accapt{.-.ce is b-dustr,_ai fear of the r 
of t/:e in\esrzent ~ c.:nT.arcial pl,-~n~s. ~,, ass_-?inz t/~.e .~=jor risk, t-he go~%, 
will insure Zhe mm~..~m rate of cc:?:ercial ad~9~':i~-n of =d~_se processes. 

It~--pid c_.-nr_ mrcia!izaticn cf clean burT/nZ liquids ~mm coal] holds prc~ige for c 
d-~Donc':~ ~.-~._ ~._ ........ cn .-.~-dd]e east oil ~n ~_ cc.u!d lead no nati~_-z~.nl energy, self-sufficie. 
T:~ prz~-r~:7, sin~/id he_ ~am:c~ed by industry a = _ the 50/50 b--sis. 

I 



DEVELOT;.~ENT FACT S I I £ E T  (C~,,Imur.d) Lc,,* ' l  ¢~! ~l f .~; I  

;.-:1 Ma x,:.:u'.~ 
I " ' 1 0 t ~ t ~  ; I I .Y  

I I I ) t  r;lll'ICA[lO, ~" ;,91;.;.41 i l  i 

05-0-:-21-03-12-78-03-01 j 

~-.,'h,~q lh--  ~,t :* ' ,  ~,~.v, O~ "+01".+* ~'1 l]* ~ D'~:;~]i: '~'. 1"r '.'~'n~ "~ I1|~+ ' I~:,~::'C! I;  I'+¢~;;:)~r(|. 0",1;I-*" th:, t~'.k$/urlC~.~l~llillli(!s 

............ • ..... m is Cn, ~ c"::v¢':~c~.-,:-nt of a ~,~_u indust~z for con- 
eal t¢ a c!,_'~n bu_nniro !ic/uid fu~_l, Such a fuel can he used for _c,c%o~-- 
cZric ~.:er l~olievir~ prc-.~:~ure cn use of oil a-nd ces. ~',:i~] ~./f!iticn~:l 
he !iccif.s onn bz furt/-er refined to =c~r fu=ol, ~ processes produce 
oy-mr~uc~s suin as pipeline c:~, 12G' s, e!e~._c .~'er P.nd ~a_v produce 

in.] soli~ as %.:=ii. Emd~ of *i~.e products ~-:ill c~n~ribhte to the relief 
~n cil c-nd 9as, 

= a c='n=- . . . . . . .  bur~/,~q~ liq7/i d ~,-a].__ shcu!~ hm,~. ... a .~i~ .Driori~;. hecate of the 
........... t be. se~-e~ by s,-'~h a produ~. Cleemex air is an equally 

~Lr~d a.~, bermfit. 

:y~.~m is ha~ed c% tec~oloT! that h.2s b=-en ca_~ied dnrou~h small scale 
is ~_~=pc=~.~.d _.'~, cn-c~oirg oi!c ~._ .mi-~t projects. _.~.'%e pri~a_~y risk involves 

.in r~.~ d'~at pl~-nt cx~tput.~ c-~nno= be_ c/aa_~r_~-..=e_-=~ but prcduct quali~, 
:i-~." bar,i~; to _ce~r..~rci~=l acczpt~r.ce is -:'-dus'~rial fear of the ma.?.~itude 
• ~z~n~ ~n c..~.~rcial =l~.ts. ~,; ass"~'~= ~ne najor risk, ~qe goverr.~nt 
nhe .~.2~:i.T:~_~ rate of ccz~:ercial a~:i~-I of t!-ese prccesses. 

"ci;!/z-ticn cf c!e~ h~,~'-g - ...... lioui;-~_ __~. coal '~1;-,.u_~o pr~9/se for decree-sing 
mi/6!e east ell and e=u!d lea5 zo na~ic~.-~-I ener~, self-~fficie~ncy_. 

!qcald be_ surpcrted by indust:y at d',e 50/50 b$~is, 

2 



EXERGY RE3EARCH AXD DEVELOPME?JT FACT SHEET (Con~inuL, s~) 

- ' Z D ~ L  == - ' :,~, ;'~dc " . , : .  ~- [ . : . . : ; : . ' .  e . ,  t ".'l,~j,.." . ' r t : , . 9 . m , . . ,  I , : ,2: t .c i r  daf , 'x  by  r..'i~c.E Y,-er e . d  C'Ucrtcr) .  
r ,¢ .~..¢..-- 

, [ : , . , ; ,  r : u , .  o [  ; ' : [ . ' s tnne t o  I;t3 c 'n . l , ' ce '~ r . *  12n*f ~.~d,'*.s) 

,,. I 
s,.~. i: c~:,,,[ 

95 . ~7 2 1 
p 41 

78 ' ~9 I 
79 } I I ~  I t 
75 ~ ,77 
76 ~ ~9 
78 ~ ~9 

76 L 

77 L I0 , 79 
eO ) 

II 

75 L ~6 2 

76 1 

74 ~ 4 
74 . 4 

r.. -~ Pi:nt -i -- . . j,. 

C: .- -.~.'=t .~i-~nt #i 
(- 

.:c ~t O[:.---ate Pl2~nt -'i 
..... .... cn # I 

Pl~.t ~2: D2sign 
Co.-. ,~ tract 
Tc z -. O~2rate 
Prod c c+_%(~n 

Pi.--'-nts #'s 3 and 4: D~--sign 
Cow, tract 
Tat Operate 
ProducZion 

Su;'.-~3r=~tng Pilot Plant P=x)gr;-~ 
C:-_~rattng Data: P r ~  #I 

J: Process -2 
Process #3 

h-'-- . g r .  Studies 
C..~. ' -" nation Plants 
Coat Esti~,a~es 

I 
(Con l~nue tO n~.xt cc~umnJ 
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SU'~.;:AP.Y ~ FUNDt'JG R-'-0UI RE~:-.-,%..'TS-Feder~l Gov~r.."-e.t Only (l,= m{ttion., ordo:~r~)  

RC~.uir oment 

a. "D=ERATt,'qE; :-~."e p. to," dc-te/IJ 
To,.-' e;~'.r~-:~g R.,.'quifeme~'.$ (from Det¢~ Shec:) 

b. CO,NSTRUCTI~N f.%~p, fordeta~)  
Te:=' Cort~.'~;:c:;or~ R.~,,J.rL-','~.t- (';rum Deto'.! Sh(' t t ]  

¢. ~(~'J! P':.'.~,'qT (.ere J~. f o .  det<=tT) 
To:at -=cui=m'..t R0~uire."nentS ~'rrom Defa~ Sh¢¢¢) 

d. G RAN D TOTAL-OBLT GATIONS 

e. GRAND T O T A L - O U T L A Y 5  

I 

(1] 

F'Y 1974 
(=Non-Add) 

(~bls. Ou'!ay~ 

i ......... ,,, 

,151. 101 
I 

I 

¢2) 

FY 1975 

215 2!5 

125 75 

0.3 .... 0.3 

(3) 

F"Y 1976 

O~Jl$. Outl.~,,,s 

2 6 5  2§.,~ 
1 
! 
I 

650 450 

0.41 0.4 

(4) 

FY 1977 

Obls. Outl~"~; 

2 2 5  2 2 5  

0 . 2  0 . 2  

0 
,m . .= . , . . . e . .  

NOTE: I f  coop~ra'.'~e D,o~'om,J =to prol~$Od, ind;¢~te ~ -mou,~ by y,'ar of  bo~h I~hmte ond Federal ~ . m ~ n t  fu,ding. A ~'. icf (1~. ~'ip 
, ,~**.-:~;w;,I- ,  -~, l le l  1~ , - r ~ t ~ T V  t'~vi*t~*t in I1~/~hnvO form:IT. 



' 1977 

. Outl~¥'- 

225 

1 

, ~ ,  _ f l .  1 

m) 
FY 1978 

O::J~. 10u-,~., 

220 220 

750 

0.I 

L,~w~'.: o f  E f ; o r z :  

ORDERLY 
I D~,'~TIFICAT-'. ~.'¢ .~U:." ~E R 

05-0 "-.~--21-03-!2-7E- ~3-0! 

~61 

1979 

Oh',=. ! Outlays !~ 

I 
220 ! 220 

i 
3 5 0  475 

w 

w 

i 

(7) (~1 
Sut~,'etal Be'op.-e To  

~=Y 19; 5 -79  Co--:,'e:e 
Ob's. ] Ou;~uV'- C~'~. ' Ou'~aVs 

! 
i! , ,  

it 

!I 295(] ',i ~ooo 
, , , ~ , ,  

1.0 1.0 

i 
i 

~ I so  

I 
| 

I 
I 
! 

I- 
1 

i 
i 

,'91 

!; ! 

I" I; ! 
i ;  

I 

i! : 

i! 1 
" '  I i:. .. 

~- [ 

,i i 

2 
.~ d~= l ip lL~  of %he Coopc,o'Jv(~ pm~rorns nnd ".he ~ t i o ~ t e  ~'or lh? d|vTs~on of fu~JiP.g 

t'a~-. 4 c: 7 

! 

i 

i 
i ° 

..( 
1 

t 

t 

?, 

k 

/, 



E,~ERGY RESEARCH A N D  D E V E L O P M E N T  F A C T  SHEET [Cont inued) 

. '2~T"L CF FU,~: ,~G RF ~U:RE~.'-~.*;TS-.Ce.J_~rni Go'.',~r.r~n; One7 ¢~n m.:71i.;,,: u[d,) : ;c~]  

OoE "TAT::~G 

ITE;.~ 

t. :.LP. ::I:OWE FI 

r.:A TE R I.c.LS 
MAJOR P ROCU R E~.: £ ;":T3 

! ALL OTHER 

TOTAL ~OR THIS PERFORMING ONGA.NhT.ATION 

(;) (2) 

(Non~ A(;cI) FY 1975 

Ob,~. I O**tlny= OLl~r,, Outloys 

TOT;,L (Cc;.~.,. r d i .... , I 
" ......... o ~',,- ,~ > 151 !01 215 215 

[ _ _ _  . _ _  . . . . . .  L . . . .  ~ - - -  

:'; --..' ¢.' F,.-|ofm,l~q O:c.~n,.,.~:,on: ]3U ~,--I"~S 

M,%r;POwE R 

MATERIALS 

MAJOR PROCU r; E Mr'NTS 

ALL OTH E R 

T~TAL ~0~ TH~S ~ERFO~M:NG ORG~'JIZATIO,'.J 

~.',AI~POWE R 

MATERIALS 

MAJOR PROCUREMEN'r~. 
ALL OTHER 

TOTAL FOR THIS PERFGR~ING ORGA.*;IZATION 

) f~.,..-~. :,: ;~erfOrmi,'<J Orgo'~;:af,o.: 

MANPOWER 

MATERIALS 

MAJOR PROCUREMENTS 

ALL OTHER 

TOTAL FOR THIS PERFORMrNC- ORGANIZATION 

I 

150 I00 

1.O 1.O 

200 1200 

!0 I0 

5 5 

FY lg76 

Obl=. I OutlaP,,s 

L6s 12Gs 
I 

250 i250 

I 
I 
T 
I 

I0 i0 

( 

2: 

2: 

1( 

~Conti.ue or 



r4} 

FY 1977 | 

. i  I : ) I J . ~S .  D i ,  l l l i l V ' ,  
_ ! _ ,,,, ! 

25 225 i R. 

O0 200 

m 

5 !S 

) lO 

[ 

Level o! Effort: 

• " ~  O H C E P ,  L Y  

,'~ t.;:,~.,-~UM 

(5) (6) (7; 
S U . ~ T O T A L  

FY 19 '~  FY 1979 I FY "J975-79 

CbIs. Or,:lay~. Oh:~, I Ou::,;V~ [ Obls. O~='!::vs 
I 

200 200 200 200 

15 

-5  

15 

5 

i 

I 
1 

10 

5 

10 

5 

m. 

J 

, S t p a m t e ~ h l ' , . t )  

/- 

. . . .  T I F I , . . A T  . . . . .  ~ _ .  : = . ,  

" 0 5 - 0 4 - 2 ' - 0 3 - ~ - ' 7 ~ -  33-3~ : 

(3" "~, 
BAt  ;-,%CE TO TOTAL E't-CL':r_"',G 

C6:'.'PI ETE FY i~: . :  %: '"  7 "~ "-;~ 

Or,:. ] Ou':J:~, C: . .  ~ " 
& 

t 
! 

I 

il ' ! 
lJ i 

Pa~ 5 o¢ 7 



--7:T;:G'. ~ R U S ' ; ' . R C H  & DEV_=L(.;P;; I~.NT F A C T  ,~H£ET | C o n t i n - c d }  

2. ,"--TI. L C-- FLJ~D!r:G ~.--.C'_':,~'-~?~TS-Fe,.,..,o; G^v~m.~vn~ O,,~ ~i. ,,',:It;.,:,., o[,:.,;I,,:.,) 

"-. ::'~3-=UZT,O[~ Total P~'~s are Sh~.m - Industx 3, Parti~pation ~ot Specified 
12) 

ITE'.I  

- . . . .  TOTAL tC.:,-r,,/',;,-..~..r.-t ] 
t o  .~:~mC:urv :J~o.:t) ~'>l 

T.-q ,'j~ _- :i'-'~. hoca ' ;o ,  (Stc~e ~, : '  Cnu.~v; and TC:.,! £:1,m~ted Co.~t 
'IT'-. = ; , " .  -:' . r e ,: t2t  t:,'.; c,,'-.,'c, : i t ' c ! y  . Every l*tOj,:"_t co~:,n~ 30-e 

-- " r r~' : ": or ~Or-" ;h~.u'C s~ "..=:w,r:,:~.!y ~d.'nti:i-.-d wa=t:, ~ bri,:f [ 
I 

/ 

I "-:.L'." - Co-- ' .v i TEC ~:,: .:i,!w),;xJ 

i i 750.0 

-<'~""'~:?r-cess ?i~nt #I is a cc~n,:~-r - 
..... a:_ C-~L.u~.iza~_im ?l~nt ~..;it/~ 
i..-ir-c :--.:"-icn <.d ch:~ g~zif-.c-_ti~n. 
?i~:: ::r'-i "_ s a t : :  u-~ a cle~n bu_n%h.~ 
ii-7..-id ;---.~ FiF-e!/-ne T~-~. 

. 'T~i L= ~OJ-C7 i . \ n '  tr~ cxCcvd 3t;rhc:act¢'r'aandxp¢ct~.) 

Zl-:-.- Z"-r=.='r-- lic-id .-~ual 
/':=''- i C:,Jc.:y I T~-C ('" r"it l iu,~.~) 

I I 750.0 

: Prccess Pl~_nt .!2 is a direct 
': ..= .... __- "-.--.--- ~ ~ . _  = _. .... _z!m&-.t Droduci~ a hoile 

ct.~ " a rctor fuel frac- 
. . . . .  • ,~.. k~.'-Drcd~ct c/-~nicals may be 

i i $1,500.0 

Pro~s pla-.ts #3 em.d #4 are 
--_'!tiz!e product pl~.nts b~oscd ~% SRC, 
e : - . ~ . r a ~ - 5 ~ ,  and hydrog~ation. 

• -'..~: !~ - F :'~CJ=-CT '.~.,: t,) c.:r,';'.: rh.~n:,'t,.rs Or.," ~l~,r,'.%) 

c:~:~_ ~1 COunty. ] TEC ( in  . t i l t i o r u )  

(1] 
I FY 1974 

ObI:. Out!.,ys 

V 

i . 
f .  

.I 

FY 1975 

Obr~. Outlaw~ 

125 75 

I 

50 

50 

25 

(3) 

FY 197G 

Obls. Ou:!m/$ 

650 450 

300 250 

2OO I00 

150 I00 

12.: 

35( 

40( 

50C 

(Cn f f f i n :  : n n  ,'~ 



(5} 
FY 197Z 

C6:, ! C~,:a:.. ~ ! O h : , .  

~3 ! 759 I 3-=0 

25 50 

200 I00 

5GC 5 0 0  

Lev.,,! Of E!for¢" 

P" .% x:~v.uM 
[~ ORO,"RLY 

:~,::~:=U.M 
'.~) ('11 

I FY ~979 II SUP.TOTAL 
FY I ~}75-79 

O,.::,~,v--!i Oh:,. ! Ou:;.-ys 

475 I13.000 ..... ~ 12.950 _ --! 50 

¼r : 

ii It 

350 

75 

400 

. . . .  

750 

750 

3.500 

750 

750 

1450 

IO:~NT'FICAT:ON "~:J-" ~-~. i": 

VD--v.:--~.:.--t~,-- I--2 - l ~--'d3--~ 
-Tr,: 

'~} ~: 

i 2ALA::CE TO I ..... ' - 
r CC'- L--'.E i F Y  "9.'-: '2 ' 7 :.. "" 

H "" 

ii 
H 
Ii 

!I 
z. 

il 
!i 

I 

' 50 

'%,"6 .': 7 

.%, 
? 

9,: 

1 - .  

' ; , 2 .  
k 

,,.... 

m': 

$- 

I i 



E , ~ : E ? . G Y  R Z S E A R C H  & D ~ V E L O P , ' . " . E N T  F A C T  3 H E E T  (ConC. inued)  

: -ST: .TL  C :  7LJNDI,~.G RECUL~'_-P.'_=~'.~T$-F¢~or=I G o v e r n m e . ¢  O n l y  (~n m;/,llo,'~ o [  dollar's) 

' - : . ' ~  :',','"n. nO! "0 exceed  [;9 ch~r ' . c tc~  an~  ~pc¢~.~) 

. : .  " r -  :. • -.j-. :cr'-:. - -  Cr- -2 - ,zc ;~ .n  • 

':.--:-q ~,:[-zra=tors) 

TOTAL f C:n'y [or~ 

(1 } (2) (3~ 
FY1974 I FY,gT5 J FY,g?~ 

( r~on-  %~C) I 

Ob.;s. Ou:l-.ys Ob:s. O.:~vs ~ Obts. I O ~  
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¢ ~ 1 ,  bon-,~'l~ o f  ,);1. l ; , l . ) : r cn ' j  Of  
Iil~n~lanl. ¢1C. SJso~u omit*a*," ,Jr 

¢. LAN[J  A,7.-A , : ]  Gevt-~.;m:d [ 
R E Q U I R E D  12] Ge.¢t-;c a~._-d 

l i ~  = c r e . J  { .~l ;% , ; :  :-.:v*'-, ' .  '~ rj  I 

dL OTHER "F..SOU~C';S NEEIDED 
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I z o n e  
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i00 
200 

~ n e  
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__150____ 
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fTL 

" h  r ~  a n d  
,.c|,~r, 
,, l , , ,  .i.,¢.. 

3F 

' f  b XI 

d ~Cm~C 

:VELOI';.'.E ;JT 

[ ' ]  MAXI' .~ U:.I 

[~] OIIL~[ l I L Y  
}".:~ f.11f,J I:.t, p.1 

1. I I ) [ N T l r  ICATIO,~J r ; tJ : : l t {  .q 

~5-11.I-21-0"~- ] 2-£5- C) ~-0 ] 

Cl,.:rn .' :lqli~q l i : : u i d s  

O]R 
~ , :~w .  ~,F C,,;';T~,.',,C r ,U~: Va~'icu.s 15-25 
'.;d,'l,..r h;'h' ,=.:- Jre v.:'~ k ;';,II b~ ~,![ SI,RO; ',J County: 

per(f.. , ,  d I~" I County:  

NP?:E 0 ; :  C,'-'~';TR:~CTO~: 

:(~r form ;it," w|~['r~, v~n, k wd: | ~ e . . 2  ~). j 5%-~te: [ C o u n t y :  

NA&~E OF C ~ ' . ' T ~ A C T C ~ :  
s~e , '~,~,-- ' , . . , :," ,'.,~ b.- I>.] s:-~: ] County: 

I I 

~-IIIIP,~,,';~C" :'w" . . . . . . . .  I |h~  >,i S=Jt~.: I Count,: 
p?rforrP,:~ I i 

_~/~_e ~dstin? prc~r&m for e!e.--n bur~ing liquids x:&!! con~inue at ~_he 
cu~'r-~nt minl.----~... P.-.~ :-:ill not b_ ~ acc.zlerat£d. Piloh plants will 
be c~.nratcd ~d t~-.oze tL~.d~r ccnst~acti2n rill be co..T_~_ let_=d ~nd 
q-.2r=:ci. .-.~sulti:':~ pilot p]~ d:--ta :.-ili be used to d~icn a r._~d- 
u!~_ ~ d~r----mtra~ion pl~:.t cap-~le of p'_'oving a r;-'.~er of processes 
ar~_~ ~.rccc2.s aiter2_=.=ss. "2"re plant ~<ill have a capacity of about 
i0% o? a c~__--~_rcia! pic~nt. 

- : .. :: 

~ t p ~ r ~ t  xi~¢rZg'], S~w" ;re:'1 & o~; lrJr,L",ructior= ~/;¢C.t.) 

7. tUIAJO~ R~SOUF.C3 RcQUIR:.- : . :ENTS 

1979 Y E A R ~  1975 

:if,e .L~{.) 
• ~ic', 2 0 D  

?,± t . .  a ,..'0 

none 

.[ 

;eY,,.d 
, IV-O~ n, Id 

~EDED L ., 

1976  
,, , i , 

1 0 0  
2 0 0  
3 0 0  

n o n e  . . . .  

Z 

1977  1978  

so 50 } ' 50,, , 
_ ~ -,0 150 _%5.0 I = 

700 pOD 20O 

o 0 o 

N O R - ~  
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~up I.~ I G  ¢har,:ct, 'r= a.,l ~*~*'~ ;r,,r 
¢oun | y . ,  

5. BRIEF P.r-.~CnlPTION OF 
PROPOSAL 

~'1~ 110 n;O:(' 11~:'1 ?L) ('~::.r~'f,'r# 
and  ; I~cc~ ;,,'r l~n¢) 

IBril~fly O~'J;~¢. r,'~:ur,~ and sC~mq 
of  work :0 h." Un~.r~:.~Cn. 

which ~r~y h~e  to uc a¢,~;~r¢o 
Dr COnSl:ru~C~. 

p".tlo');~..J Im State:  I County: 

NA'~E 0; :  CC.*;T;IACTOR: 

I~rfotn* "." ~:) I I County: 

NAME OF CO":TRACTCR: = 

p_.~rfor~:.,-- . [;. S:ate: County: 

NAME OF C'3::] RACTCR: 

s,=,,.,~:o :.,,~,~ , , , , ,  o o  i s=.,.,: I cou°,y: 
p~rfor .r:~..:d ~" I 

The ~¢is -4tir.g prc~r~., for c!c&n bur.~ing lic~ids ~:~l! ccnti~:ae at th~ 

cE.ar~-:cd. .".~ultirG piJ.c ~- p~mut d~ta ,'~,..,..~_ ~ ] b e  us~ to de, ion. a r,_~ 
ul~x icr_~-~trauicn o~ : ' ~ +  c-n,~)ie of . . . .  ~ -  - O~O~_;'.g a n'&-.her of proc=~sses 
a~ prc, c~ss aiterr~t~-% TI-~ ple~nt "'4 ~ ~:~_ ha%,~ a capacity of abou~c 
10% of a c~7c.~rcial plant. ' • " 

6. JUSTIF;CATIC~ fL'~# c=cparct,~ shcet(~J. See l¢c.'n 6. on  Instruction Shtet.] 

7. MAJOR RESOURC.~ REQUIR-=MENTS P 
~F-SOURCE I 

~t I FISCAL YEAR .'~ 1975 

a. MANPO',';~R [~I S~;~-'.if;c : U 0  

f in  m¢e ~t¢cr~) (21 l"==h~<]l 2 0 0  

13) Suo;o, t  O 0 0 
M) O~,h ".r 

b. RAVI MATt-RIALS 

¢Lisi a~atcr~f.; and unil~, o[  

tOM, ba*'tcL~ O[ ,~;1. Kd.~ra~J  of" 

Z'aC~1 i n  I:~.~;'txr.3; a l  r~&~/.J 

r.. LAND ,AREA I;~ C~,.l.c~.'..~ed 

none 

. . . .  ~.1 

1976 

i00 
2o_o 
, 3 0 0  

1~., o.-~e 

I 

1977 

50 
15o 
~00 

,0 

N 

1978 

50 
, 150  
~00 

0 

0 

1979 

50 
& 5 0  

2 0 0  

0 

R - - - ,  

qS#eci[y it,.rn o. ,  J. uni t  . f  

Oltach i,I ¢o1~.;.* =l' .'~,~F=I./ 
o )  

.4 

(1I 

., • ~ , 

REQUI RED (21 Gav~.;~3:;ed 

l i e  ,~cr~sj 13) Pt ~'~=~*.;v~.~t.-;n,tJ I 

(4) Other ! 
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r~ "!*"~'|t~ltP' I H)ENTII ICA~ION ?~UI 

r ' j  c J m , L f ~ L  .~ 103-04-21-03-12-8~- 
~"_ .'~. M I IMIP~UM I . . . .  
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P ~ r " ( ' { " ~  | I ' )  I,. '  ¢~ "t l . ' - ' t l  I r l , "~  a !~" , ' l , "  : I l I p  ()~., I , ' t : : l~.. . .)¢ ",,:1'.'1:~ I I1 "  | l l  {'|~1.'c1~ I t l r  ~'vlle['|l h~.. 1,1~1~,,¢~ ~$ T~ '~ l l t ) ( . :d .  O ~ l l l ' ~ '  Th.? f ;~k.~/lll11C{l'|~lll.~lli~ 
( I | / U ] .  i l l  ira;, IG ri~l:TJll;l,'e | l r 'U .  ~l~t[ lk~%1% I,~f I'WOLI t'~JiIl{j in  l;.IL~l: o f  | ~ U .  QtJ :~ t , t l l J | lV  ," L{ I :J  ~ll,~l#1~ ~,, l i . l . d  |O  ~Jl~ l u l l e l t  , ~ x l e m .  .'T 
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,DEVELO?MENT I 'ACT ~I IEET {Conti:~u,'d) 

F ~ "IA ."i l,'J!. I" ~ 

(JIII~L Ill, ." 

~C( MINIr,.~UM 

iil[-r,rrll ic,,'~'l ION ti '?.;?i~l l  

.:cil,r "~-'~qV l'~Y,~l*h';t~ n~ t~Bi,++'CI~. ~11{] "ipi"ci|y i]ow lh,' llL~li,)i.tl +.':Ill Cr)lllrllnul,: 1~, lhc ..,oltlliC)ll i'll If.: prol}lem 
|IIKII.+;I..* T1?.lil~Jal<i |~.)r +i,:*|~ L|I~i, l ll~'~ l~:'(.il+1111+n~nl~l;~ Ll|Jltllll+.|l tl~':l" U||t'?r illll:rlt 111+.'~mL .'~.|~.~ ia,'.ilud'.' II.: LP:rl,:ilts 

'~'Im:; '+lip nl,i,+~t~,, . ,~,: ,,-,l++i;++ lh," |11 l+l!l..n+s Ir.:l" +..+Phir.h lh.. |11lllt,l. I i.+ ;imn,)~.,d. Outiin,. th-, fi'.lqictalllICCfl;lillll~'~ 
;tnL: l~+~+.i~, l~Jl ptO+.,+m:,++m+J .n lllct~ Of IilU. QXlalltllat~w: ~J.11,~mi~..l~l b." l~,..~'~i Io tho lullu~,t uxl+rtt. 



ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Condnuec~) 

2:'*,'~ DL:L'= ' l . ¢ l u d e  roll.lot ~ur:.lifics end  Pie]or t ~ u i p m r n t .  Irurlic'al¢ dates  b y  Jeiaeal Y~..cr and Qum'tcr) .  

a.  ~--_%'ELC~'.',E~JT ,~.'2L~STO.~IES (nu,ahPrt'arh ~'ort~ecuti~.el~,) 

f l.;n~iI 7"ill,. , ,[ .'~.ril.-$tonc I o  I ; I )  ¢'IIIII'IleIVeaI e n d  RrJlle~'!g ) 
l 

"_-?:~-;i_.-.~ of Cc.-~t_~acticn of P~iot Pl.~nts 

% 

C c . - ~ . ~ : z c : :  of Pi!ct Ple~-.t DATA 

-~'-c ._,.."- Eyd_--'o. 
F i .  t .:. ~r& .t.,.es 

~ - .:" :--- 5-~-c.~tratio= ~lant 

.......... of U=~it ~l 
---: ~[ ---"~%icn Unit #i 
-_ if: z- Unit ~2~. 

aK- 

l . .  . 7 _-"n~icn Unit "_-'n 

/c:~',-.:z-i~.:~ Unit #3 
~.:- C-.:caticn of Unit #3 

/ 
t C o ~ t l n u r  to  Hcz t  c ~ u m r d  

: -  b. DATF.S 

$.ar~ Co .r~., 

FY o IIFY 1 
, ! 

• I175 

175 78 

II 

;I 77 
,80 !179 I i' ,I 

li 
76 4 t178 

78 1 4 Ilsl 
80 4 ~83 
";-~, ,~ :!so 
so  2 !~,s2 
82 2 i:,33 
76 4 rs0 ,I , 

81 1 i[£3. 
83 l ~;8" 



i 
Leve! of ~ f f o r l :  

%;AX;",;UU 

%,'70 R D,": R L Y  
' v - -  ._=. :'.;!N!,',~UM 

a. DEVEL(]PMENT MILESTON~:S /.:onti.=u.'d) 

(~,imi¢ Title o [  ,~P'~ton¢ to 60 ch'~ructe~ nnd =paces) 

I DE r-'Tl F I C  A T  I ON f; u"." ~...':- -~, 

I 05-C4-21-03-12-35-'J3-0i " 

2 

b. = :--=:'S 

S'~: : r" . . . . .  : .  

FY C~ F ;' "; 

a. 

, :  

• i .  
I° 

t 

i, 
I ," 

i" 

I' 

:i 
iI 

i! 
*1 

! 

q 

i: 

i 

il .! 

b! 

ii q 

*1 

I 

ii 
°1 

' !i ~ 
!i 1 
ii ' !f 

fCnnt inur '  on Jcparate ~h~.erJ P - ~  ~ c-f .~ 



E ~ E R G Y  R E S E A R C H  A N D  DEVELO?~, ' ;F.NT F A C T  S H E E T  {Ccn '~ inued)  

~U".:~'~ARY OF FUNDh'qG REbUt  RE~'.:ENTS--Fmtvl,',I Govtrnmen~ O n l y  (.In mltlfona o [  dO[IGrs). 

Roquiremen'. 

a. OPERATING t'~eep, fordeta~ 
TO'al ~:~.~."llng R~u~reme'nts ( f rom Detal~ Sheet} 

c. EQUIP'.:ENT (See.=. for~etal~J 
To:a: Ecui~. ' .~ ' :  Rc',qu~rements (from D e t ~  Sheet) 

d. GRAND T O T A L - O B L I G A T I O N S  
45 

e. G R A N D T O T A L - O U T L A Y S  

I 

(1) (2) 

FY 1o~74 . J 
(Non-A~d) FY 1975 I 

Obls. [ Ou~(-nys Obts. Out:ays 
I 

I 

FY 1976 

O-:f-v, 

I 

:LO0 " 

i00 

(4) 

FY 1977 

0~$ .  Outl 

75 

?.' 
u 

~J%TE : I f  e.oop~rntl~e t~'. o g r ~  ere proposed, tr~:l~cate the amoun'~ by yoar o f  bozh p r iw te  end F~le.r=l ~jov~'nment funding. A b r i ~  

I~. C • : , ' S T R U C T I O N  (See p. for 4ezcq) 
To!81 Cons'ruc: ion R.~_uirements (from Det~! $1L~t) 



re) 

FY 1 ~ 7"/ 

, ,~!S. I OutI=VS 

e 

(s} 

• =Y 1978 

i 

[6) 

FY 'Z 97P~ 

}h. i C u d : , / ~  

t 
17s 17_~" 

i i 

I 
I 

Level of ~f fort :  

C~" ORDFRLY 
MINIMUM 

(7} 

FY 1975-79 

Ob:s.  Ou.,lays 

ii 

,! I 
I 
h 

3 7 5  
"I 

75 I 375 
--!I 

i ID-NTI  FICATION ,NU.': F.~..~ ! 
i 

[ 05-0-:-2--0~-12-c.-'-.~-,! ! 

;Z) (9, 

Ba:anc- ='To ,l Total ~ "=c--. ] , ~'C C 

I = , -  . _ : .  ? ~ £ )  I 
", I Ob:s. Ou:I~vs ', C~:'s. = G..,':';, ! 

' !~. 

1,000 

.i 

I 

;, | 

I : i 

!i 

, i! i 

1,000 

;.; ! i 

l: I i ! ii 
~i 1 3 7 5  I r 

ii ! ! i 
.'i 

ii i 
!i z375 i 

II ' i 1 I 

, - ; .  A br;e! d ~ i ~ i ; o n  of  15_- C(~oper,nt;v~ program= ,~d :h-" rat;on.,l,z, for the division ot  funding 

2 



• ( ' , b _ { ' 1 2 _  %sInS-.t2 
.. : ; ,  .I ' . ,  , C o : , l  . . . . . . .  ; , ~ ' I ' ~ d ~ e - ' T ~ : F p ' .  ' c , : : ' ~ , u : t . ~ o : ~  

I . . . . . . . . . . . . . . .  . 

t. " ,  : .  ,, : , x ' :  . . ,  l m p r o v e . d  C . u : , : ' , u n ~ i o n  ! 'o .~c( . : ;s .o~; .  P a r t  1 . C c m b u ~ : i o n  ~ : ) d £ £ : L c ; i I :  

.~ . . . .  tns ' . , '  : . , r~ l  .'.', :...," t . . . . . . . .  EI 'A 43.-c,-4.-ce-cf-CoaL-:'_-,:-.arch..-_ nn i  
| :  " l 1  ~ 11~;11 - . . . .  1 . . . . . . . .  

f ,%'r . r , . .~, ' lh,z ' , l . ' rZ,  ,,,, I,',: ,~,.,| v . 4 . . - ; ,  v - , : , , ~  ~ ' , i t U , -  I" ; . . 1 ~ I o ~  ~ j C.¢~vfly: I 
.~.., ','~ F. , , . ~ , ,  , , f  . . . . .  ; , . . : t , , , :  L . . . . . . . . . . . . .  ,, ' ,~,,~," ." J I : , : ' . :  d ' ~ V $ ' " . ~  ' ~:;: : .  ': 

..l~F..:~,..,~.l.,:,,,.,,i...,~r~,.:r,. [:r~'.., f,: r;:?~1::;.r l~];l ![.';; r -  i; . . . .  ~"I:~ ~ 

cu-, , ,z~. ,  t~,~ ........ -~ C . ,  , , , . : , ; . ?  ¢~' :Y:~ 
~0 hQ S : ' . ] e c w . ~  b.¢ r~Ae.:t o ;  (:o:.~;~:,,~(~.- !,,~:)Cn~K ICC;.: 

cc..m'etitive ~rocur~- .E,~¢,..: ..... ,.. ....... ,,,~ . . . . . . . . .  I 

cc~1.rac+-m's a r e  r¢_A::',r O;  C('r;'I;tr, ClO~L CO:~:~;~SLI~,q ~--,~, ,', " 0 ; ' 1 ; I ~  ,,_ 

par::a, i .v 1 isced. :,~,~ .... : , I-i " : " ' : ,  ~,.~,~!;ec''c~c,: :'. c~..,'t-;:~,:,..fu:.d 
f 'r,:.cLC,; Co';7z{;.C~O,~ in.;.::'nlt,C.::~.; ,-'-; -.".._ ~.=se~rch Fc~=~tio~ 
S ; 1 ¢ ' , ' , ' . % . ' : ¢  v .  O r ,  v . ~ , i  D..: ' " ' ' "  " t C , : - . ~ r , I , / : .  l ,.:,(o,,,::, I , - j  I',Si~!~r..c , ~ . . . .  v;:.~.r, 

5. I;I{'I_F i).:3Cr, lP$iO'~ O r- V 2 V 2 ]  c : - : ~ : t  ~'-~ ['z:::c~s-rp : - i  : ~ .  c f  ' , . ; i  f i  :d .r:-.t:_ ; .ti.~: T~cX,r 
. . . . . . . .  , . s . ,  , . ,  . . . . . .  _ .~ . . . .  . , 1  v co:- : " s t i  proc 

=,~,.,~, ,,..;,~,., .:aste f:.~!s, and si;;:ul o.;;%.e:siy rc" :cc a i r  pol l  ' ;  " - . .aa .  -~missi 
T ° ~ - ;  ..... s ' -d! l  ~_~ de-zzic;: ~. ,~cr ;;i ,'~''- coal ~.d h:~_vy ~i1 

~ r i ( ' ! l y  o u : ! [ m ; -  n.~t~:r, ~- a~d s : ¢ ; ; ¢  
• " .d  . . . .  4 : ; : i ss ic~} :s  so ,-I~--',-_,=,_. ;-t ' :~¢ ,~ar. "~ , ,=~" i +~ s m : 1 ] e :  

in=l,.,d,,;:'l:,Wr-":;l:,c,;,:,,.~ i;;*_T;-. T3C}:~D:,O;~,' f o r  . _~ :~ :  A ~ , ~ " C " " ~ , . . . .  ] ~ 1' " :' -- p O ] ] G ~ ~ O ; 1 "  C ; ' ;  ~ ~ b U S ~ ~ ~ Y i ( 

' " -, '  ¢ , , ~ 3  :e '~Cu , . 4 . . . . .  ~'llichrl;~'t":"e:c't;e-=~;u'r"~ u~.?]V:.{J . . . .  s , . g .  l ; . :  r;;.:s) . : , l l  L~e d 3 " 3 1 . ¢ ~ t .  ~:,1~1( 

G~.~ T: ' : : 'D i . :133:  ~3V~_IC, D ~ 7 , b  C'_-'.";~S~.~'a,z,'.' CCy C~,.qC~.'~; ]. :."_--~t!D~|S 

t : ' o ]  o f  ;;';.. ,r~.-; st~ticc~r,., C : s  L,;rbir:-s. Ti;is P;,ID ;-sill b: 
• - - - . A  ~=,;] .~. • " 

~ o , . , a )  ~ r,:a.'.,~r:;izi:;g s y s ' - '  e f f ~ , z i e ) ~ c y .  Fuels t o  ~','~ r.-~nsl~gr~ 
l i £ ; ; t  and h e a v y  o i l ,  .c.atu; 'al ~]os; Icw-3T:J g a s ,  ar.d c~,.ndida 
fu=~Is.  " -  "~ -.--' r~;-~,,~;~-;>.~ " '~ - ' : :~  ' ~ ... '..- - " = : : ' / . . 1 2 0  ~ , ,~  . . . . . . . . . . . . . . . . .  . ~ ! ,  ,'2f~ ,.~. 3,,.'. :-" ~ r  ;~ .C; i rO 
I " : " 3  ~ ' ; ' 4 " I  ; ' ; ~ " " ~  " ;- . . . .  " ~ " ' "  ,~-d • . .  . ,  ,~ . . . .  ' ..... S~ , . - .  , . . . . -~ .  ~ev.2 '. C;,. . . . .  ~:.:.,.--r . . . .  .~. ~,.'-~"~._ c ~ h t  

I r,:et!~c;Js r e "  c;:.-.~:-stic',~ re:,a *~4 ~ne tox ic  poll:-t=_r,% -=missi~ 
i~ lus t r iB ]  pr~c-zss "- . . . . .  . " " - ;  , ~ r . , . c . s  This•,.,':: e f f o r t  : : i l l  a l s o  be 
toward i;~p--ovcd afficier..cy .in the us~ :Jf fuels =.nd f_~eds:o 
;-:O Cc:~bus'-Li::;. o f  R=--ferr.:~-c ; -u~ is :  h=- . . . . . . . .  . . . . . . . . . .  : s . ,  a~.~ a 1 ;-:,.,! c o - ~  

s-y:~tc;!: fo r  !'=:., ~iC. =.r:dssienS cc~pr-isir.~ a referr:zr of clog 
su l fur )  l , ~ , , c  :no gaseous fossi l  fuels i n  com~nation w~t 
combustion designed fo r  lean ogeration. 

I~. JUSTIFICATIO'~ (t '~: : ~cp:rage =hce: ts) .  See I { ¢ m  6. o n  l . a ~ r u c t i o n  S h c c t . )  

~. MAJOR R~.SOU?.~E ~ECL~;.'-',=':;;4TS 

~ESOU~CE I ~  F I S ~ L  Y E ~ . ~  I 

i 

( i n  r m n  } ' c~ r~ )  (~ )  Tec~m,c-: 

" (4) O:hcr 

b. RAW' r.IATERI~,LS 

f l i t !  m ~ t e r ~  ~,,tf =niZs o f  

£ o ~ ; .  / ~ r r , - N  o[ o,;, K ~ ; o ~ - z q u  n(  
krani~#zl, e l : .  (,%,:'.v C h l O r a l  Of 
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U t i l i t v .  ~,d I~x.bstri,~l ! ;o i le rs :  Co~:~bined ~0 e~dssions from these source ca tego r i c  
a--ccou~;t ior C~,'. of t:~,_- [ ~ -~ , r0  e;dttod fz'oi~l staticnary sources. At the oroposed. 
of ~ = ~  ..... '~f~d ......... " ":'.-",, _. -_I~io,. . .  and dx::o~.stratcd in FY 7 
Successful cc;::gletion of rids pro.[;;'aL~ '.vould perP.it continuous operation with cor,.bu. ~ 
E, odifie~.tions *.o achieve G0 to 7Cz reductic.ns i r  ~i0 ----.nd :'elated ~n]issicns v;ith n;a; 
uni t  efficis,,~cy. I t  is expected d~at .n.~di_fied co;,:b~stion technology for these equ~ 
classes v:euld result in savings ef 2 X 10 ~4 BTU of energy in 19~0. The only uncer~ 
or r isks are r~lated to operating problems such as slagging and f i reside corrosion. 
problems wi l l  ~ addressed ar, d rezc'::i l~d c~current ly  as co.::bus~ion modification i 
nioues are 6~v_l.~.d ~uch"J,iKn&',-:.~S '..'ould only affect the degree to which con~ust ~ 
modific:-t~er, s c.nuld be at ; l ied.  
U t i l i t y  ~a~ Turbines: The instal led camacity of g~.~ turbin_~s is doubling every.eic 
years. -~1.~ increasing p~ulariCy, ef the c -̂b~...''~-x cycle plant with ef f ic iencies hi{ 
than conver;ti3r,31 staa'~ plaqts r, aKes rids concept highly attract ive from the stand:' 
of eners'/ cons-zrvaticn. The i,!e:-~ 5~urce P.. Tor~,~ .... S~znd-~rd~ for stmtio,nary gas t~ 
~-dll r~-~c~ss ~. _~. ..... =_ steam or water ].ij.~ulOn" ' ;°"~" +.O co..~rol~ ,,0." Tnis technique, the curt 
st-~te-cf-the-=.rt, is  ':~st--ful of :.,at.:.m and decra~es'theY;~:al eff iciency. Aodified c 
bustien control techr.olo.~y could i~crzase f~ei eff ic iency b), 14% for gas turbines 
37~ f~r . . . .  ~z .... cv-~- ~.an~s. S'., repl~-cinc '",,;-_-t" control r,.~thcds, pot~_ntial SaWT 
of COI.S~i.~ul.. us. OT ......... ral" " ' lZ-:~ .:ater coulo :'a~ce bet,.;~en 13.5 X 109 and 1O8 X 
gallons a,qr, ur,]ly. A t - ' ~  ~,~_ ~ro.nos-~ ]eve] of e f fo r t ,  d~_v~Ic.;~.ent a-:d der,:onstration c 
adva,-.ccd co-:tustion Z-?chr:olc'.~y cc.,]d be acco~lizhed in F" 79. ~io ri~ks or uncert( 
are foreseen. Cc...~r:n:.s,ve scr.~ening ef cane~,c~te syste:.~s w i l l  be conducted COnCL 
td t  x. eCO~c:~ic ~v~_luati~:~.s to d~_t2r.-.~in:- an o.~ti-".,, ~" ~esicr,. 
Industriml ?rc~.~s Fur.,=.c.~: Er.=.ission st':dies and total fuel/enercy use by industr 
process furnaces haw est=.b]ish~_c Zl.-.c r,e.:d for a pregrar.', directed at reducing pollv 
and incr:r-sir,~ fuel effici~_ncy. .~t the prepos-~c~ level of e f fo r t ,  ~,odified co.bust '  
technology can be d ~ . ~ . . ~  and d-z~onstrated in FY 78. Successful completion w i l l  
establish the =~;cission ar, d energy cor, servation r~_sults ~ combustion control.  The 
quantit ies of er,.e_r~y used by industry annually {20 Z 10 ~ 5TU's currently and prcj~ 
to reach 40 X ~ ~ ~-., • ~n .... . . . . . . .  + -o + : -_ , _. ~. ,O ~i~ soy  19...,) ..a,._ tn:s an ,.,,.p~,t~n. proj_c. ,or ~..3rov~.;,:~nt ~, 
energy u t i l i za t ion .  This prej~.ct • has the potenti=_l for saving 1 X lO  ~O BTU(~ear b: 
1980 a,qd I-;~0. P._:vond tha~.~ ti~e;-_ ~ is the potential for savir, o up to 2 X 10 "~ BTU/- 
I4odified cer,:~u.~tion technology snoulc provide substantial control of combustion ' 
re~ated pollutants...~,._...'~.~.~-~,,o~, ~h. d ivers i ty of other pol lutants fro~ these process--" 
~ y  ~ake flue gas cl.~e.ning an :-dditional re~uir~-ent. 
Low ;,~0 C~:.'~qstion of P.-_-f~.r-Rd g-;_~Is: Formation of t;O can be limited by maintainil 
~ X ~ i o n  Ce;::-~-::'azu"-~s ~-ic.-~ Z, tS3~-F. This cln be icc~-,plished by burning fuels wY 
an excess of a i r .  Convention~_l fossi l  fuels have a narrow range of f l~.- , ,abi l i ty an 
lean co.-::buszio~ is oft°n li,.-,it.:d. Hydrogen, e.g. fro~ r~fer~ed fuels, has a wide 
fla,.n~n_..,ability r=_nce and to~._=t.her :.:it,h leaning w i l l  p.~rmit re lat ive ly  low temperature 
low ~ 0  co:::busticn. .~t the proposed l.:vel of e f fo r t ,  development and demonstration 
an eco,,om, ic and e f f i c ien t  fuel reforming and combustion process can be accor,~olisheG 
mid FY 78. Succ~-ssful cc,-.,pleCicn of th is proora~ could provide advanced low NO " 
combustion processes for a variety of in~lustrial a:plic_:zions. The .r.ajor uncertain 
opti;dzi.rg th_~ " ~ - ' ~ - - : , "  ~-,.~ ..... to orovid~_ hi:h th-zr:nal z-fficiency. I t  is expec~.ed, hc~ew 
that this , '-" eDu,F,;ization would evolve in p i l o t  sca~e experiments. 
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{/I..I ,+ t |  t ' , ,3* .  | ,  • +,'+P'}~"t+thr.+; l?l I,  ..+" I++I| l ( I U .  (.~: . ' ~ d , t . i t ~ ' :  ~ll,tt.1 sL - -1 . : , t  !,," r,.++',ll Lt) %.l.i, [+ .p ,  ".l l ; . l i : l ~ t ' .  

+s t r ia l  +;oil_~rs -" Co+:~bined +*+0 emissions from these source categor ies 
of the l,)Lal ;:0.. emit ted f;'o:'~ s t a t i o n a r y  sources. At ti~e proposed leve] 

_ +: ..... ~+,~y can _.+ ~=.~Io~.'.-~,i an,", de,::~nstratad in  F~, " 77. 
o r ion  of t i l i s  p~.+,a.., ;vould permit contimto,.:s operat ion w i th  comb,,stion 
, achieve 60 to z . .  reduction.s +n :gO v and ;-elated cmissiens w i t h  maximum 

I t  is  expectcd tha t  modi f ied co~,,bUstion technolo.ny fo r  these equipment 
; s u i t  in  savings of 2 Z I0 ~ BTU of  energy in  1980. ~ The only  unce r ta in t i es  
ated to operat ing problems suci+ as s lagg ing and f i r e s i + e  cor ros ion .  These 

ad+r+ssed and re ;~ ' : c i l ed  car :current ly  as combustion mod i f i ca t i on  tcch- 
ope~i. Such " ,  ,'~ .... u.,..nc..ns --:ould only a f f e c t  the dmgree to which combustion 

~ulJ be appl ied.  
no_. Th.= i n s t a l l e d  c~Da¢i ty o f  +~s tu rb ines  i s  d+ubl ino eve ry .e i gh t  

-_~asinq popu la r i t y  o f  the combired cycle p l an t  w i th  e f f i c i e n c i e s  hi+hor 
.I steam pia,+t~ ~a+~e+ t i+is concept h igh l y  a t t r a c t i v e  from +h_ s tandaoin t  
",.,~tion. The i!evz ~ u  ~ : , ' "  "~ - :  __ rc_ P+, Torn+ . . . .  S;:.=-ndards f o r  s t a t i o n a r y  gas turb ines 

stems or  wmt_~r i ,~ jec t ion to contro l  ;.:0,,. This technique,  the current  
_, i s  ":ast_=ful ef  ; ;a ter  and desra'es' thePmal eff ic i=_ncy, i . Iodi f ied cam- 

. " " " ,4;° fo r  tu rb ines  and zechr.ml~cy cmu~d ~mcrmase ~ue~ e f f i c i e n c y  by " " g~s 
cyc ] .  +.+,+vs. + . . + p l _ c , . , o  ,,-_+ cont, o . . . . .  -..+ds, +o . . . .  +lal sa. l~gs^ 

o f  d+;r,i.~eralim-~d ;.:ater could ;-an+e bet..'~en 13.5 X 109 and 108 X I0 ~ 
At the ~ro~.osed i+,~'_=+ of  e f f o r t ,  d~_velepment and demonstrat ion of  

r, ~.~r~.~_ ..+.o'Jo~y~' cc~]d b a~ .~_~r~,-.,~l - - ~ 0 ~ .  . ,+--~ in  F": 79, . ~'~o r i sks  or uncer ta in t i es  
-~ " ~+ <' ~=.,~,~=.e systems w i l l  be conducted concurrent 

,zluaZio;~.s Zo ,J_~:~."mi m~ an .~n"'-+~,,..~., . . . .  design.  
~ss Furn--.c.'=~: Emission s tud ies  and t o t a l  fue l /energy use by i n d u s t r i a l  

have + - ~ * "  ++^ '+ ~- o reducinq p o l l u t i o n  =++.DIishs.4_ ,-.++= r, eed f o r  a program ~,r_+t+d a t  . . 
:uel e f f i c i e n c y .  At the mro~os~d level  o f  e f f o r t ,  modi f ied combustion 
:.o d~v~]epa~ and "---  ~ "  c++,+_.nstra+_¢ in FY 78. Successful complet ion w i l l  
.is~i~n and ~n~rmy c~r, servation results of combustion control, l~ne large 
:er~y u~ed by iF,~ustry annually (20 X lO ~ P, TU's currently and projected 
. mtU s by 19.,v) .... ~,.. ~h,s :n  :,,.p~, ~-:r,~ w. o j - c -  +or .-mrov_.,.,.n. ,n 
,cn. This p r o j e c t  h~_s the po ten t i a l  f o r  saving l X lO ~b" BTU~_ve~r bet,.-.'men 
B-:yond tnat~ tharm i s  ti~e po ten t i a l  f o r  saving up to 2 X lO "~ BTU/year. 
.~on technolooy s~ould provide substantial control of combustion 

~~+.*-~"~ :h~ d i v e r s i t y  o f  " . + ' ~  . ,~s . . . . .  +~.~., ~.r,~, ~o l l u tan t s  from these processes 
-s c l e a n i ~  an add i t iona ]  re~ui÷emen~. " 
,~n o f  ~efer?~d :,:-~ls: Formation of  P*~O x can be l im i t ed  by mainta in ing 
--_rozu:'es ~.:]m;v 3QOO'F. This can be acc6mplished by burning f ue l s  wi th  
"+ Convention~_! f o s s i l  fue ls  have a narrow range of f l~F~mabi l i ty  and 
~s oft.~n l~,,,.~.d. Hydrogen, e.g.  from reformed f u e l s ,  has a wide 

~ce ar, d to  ceth.or :,; i th leaning w i l l  permit  r e l a t i v e l y  low temperature, 
,on. At the proposed leve l  o f  e f f o r t ,  development and demonstration o f  
ef f ic~en*,  fuel  reforming and combustion process can be accomplished by 

:ess fu i  .~ i - ~  ~ cu,+,p.:,~e+, o f  t h i s  pro~;-am could prov ide advanced low NO, 
]~s.=s fo r  a v a r i e t y  o f  i n d u s t r i a l  ap~. ] icat ions.  The major uncer'~ainty is  
"_~f~r~er to  ~rov i~ ~ _ high thsrmal z- f f ic ienmy. I t  i s  ~xpected. howewr,  

V ~ ° /" ~zation wou~d evolve in  p i l o t  scale e..p~rim~n~s. 

@ 



E ; ~ I ; C ; Y  RT-SEAI;CH A ~ D  D E V E L O P M E N T  FACT SHEET (Continuod) 

:. DEVELOPMENT ~:tLESTO:~ES (.u~.~,rr~oeh ¢~,r.~'cut~e;~) 

( t ; . , ,~ t  "l'itl~" o [  .'.?;l,':~t,~t~( " t o  ¢;0 chc~,Ict('r~ om~! spruces) 

: i i l t ~  ~ Industrial Beilers 

Z~i;:eerin~ Development: Burner Scale-up for Fossil Fuels 

Piio~ Plant: Tests Performed en Single Burner Systems 

~z=c:~s~ration Plant: 160 I'E.! Ut i l i t y  Boiler; 150 NM BTU/hr 
Z ~ s t r i a l  Soiler 

t i ! ~ v  i~s Turbines 

7~bricatlo~ ef Prototype Nini-scale Combus:ors 

• ! i '~rif ication Testing/Emissions Data Analysis of Prototype 

C:pti~ization and Construction of Pilot Scale Prototype 

Pilct Pla~t: 15 ~ Simp]e Cycle Turbine 

;~c~stration Plant: 50-75 ~:V Cembined Cycle Plant 

~(~stri~i Process Furnaces 

Lab Experimentation to Identify Control Methods 

Z~ineeri~g D~velop;~ent of ~odified Combustion Technology 

~icz a~d Demonstration Plants on Representative Equipment 

~w :~O Cc~bustiDn ~f  Refon~ed Fuels 

Zva lua t i on  of Bench ~:odel 
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E,~ERGY RESEARCH AND DEVELOFME~T FACT SHEET (Continued) 

9. 5UP.'..',:ARY OF FU,~DI.~G F:,s:OU' RF.P,;ENTS-Feder.I Co'J0rnment Only (I. mllZi.,~ of d o l b . )  
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Develc.~.ent and b~F.:onstration of ,-':odified Combustion Technolee~ 
U t i ] i t ' /  a~ in-uszrial -~oi]ers: Houify the combustion process 
u t i l i t y  ~oilers to provi(!e :'ore ef f ic ient  u t i l i za t ion of fossil 
waste fu_~Is, and simultaneously reduce a i r  pollutant emissions. 
-]chniqu~s ; ; i l l  be eevelop~d .for f i r ing  coal and h~evy o i l  witt  
r~duced emissions so c!ear.~r f-els .can be used with smaller eq~ 
ment. Technology for e f f i c ien t ,  lo,;:-po!iution combustion of c{ 
der iw~ fu-~Is (e.g. Io'..: Dtu gas) wi l l  be develope~. Oevelo.~e~ 
Demonstration of Z~.dified Cc-bustion Control Technu:ozv for U'c 
Gas TL:rbir.~_s: Oevelop and ce:::onstrate dry control n:etnods for 
trol  of {:0 from stationary ~,s turbines. This R&D w i l l  be di: 
toward max~<mizing syste:: efficiency. Fuels to be considered i, 
l i gh t  and heavy o i l ,  natu;'a!'eas, Iow-BTU gas, and candidate f, 
fuels. Develoo and ['e-~ns~r~te Hodified Combustion Technoloo/ 
Industri;,l. Process -:.,-'.:~ces: Develop ano Ue.,:onszrate controi 
r.:ethoes for ccF..bustion re~ated and toxic pollutant emissions f: 
industr ial procr-ss furnaces. This R&D e f fo r t  w i l l  also be dir~ 
toward improved efficiency in the use of fuels ar, d feedstock. 
I'~0 Combustion of ~efcr~...~_d Fuels: Demonstrate a l '.IW combusti, 
s-~teF., for low ;iO x emissiens co~.-..mrising a reformer of clean (l, 
sul fur)  l iquid ano gaseous fossil fuels in combination with a 
combustion designed for lean operation. 
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b t i i i - ' /  aaU indus:flu] 5oi;ers: ,;odify the combustion process in 
. utilize, ~9i lers Zo provide :::ore ef f ic ient  ut i l izat ion of fossil and 
waste fu_~ls, and simultaneously reduce air pollutant emlssiens. 
Techniques r~ill be d~.veloped .for f i r ing coal and heavy oil with 

I r~duccd e~F, issions so cleaner fuels .can be used with smaller equip- 
ment. Tec>.nolog:/ for eff icient: low-pollution combustion of coai- 
deriwd fuels (e.+~. low Btu .~as) wil l  be developed. Develo.~,.:=n-~ ~. a~d 
Demonstra- ion o f  ; i ed i f i ed  Combustion Conzrol Technology f o r  U t i i ~ t y  
Gas T,:rb~as: Develop and Cemonszr~te. dry control m~thods for ce~- 
t rol 'c f '  [:0~ from stationary gas turbines.. This R&D wi l l  be directed 
toward max?mizing system efficiency. Fu~Is to be considered include 
light and heavy o i l ,  natural "gas: low-BTU gas, and candidate future 
Fuels. Develop arld Demonstrat~.!~o.dified Combu.s.t..ioq Techno!poy .,or 
Industri:~i Frcces.: -u:-:;.=.ces: Develop aP.a de:,.onszrate controi 
me,hoes for cor.:bustion related and toxic pollutant emissions from 
industrial process furnaces. This R&D effort wi l l  also be directed 
toward improved efficiency in the use of fuels and feedstock. Low 
NO Cc-.bustion of R~form..ad Fuels: Demonstrate a l ,q:.l combustion 
~-y~tem for low ;-;J emissions com.-.~rising a reformer of clean (low 
sulfur) liquid an'~ gaseous fossil fuels in combination with a 
combustion designed for lean operation. 
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Develc.~r'_=nt end Oe~onstrat ion o f  ;'~o~!fied -' +4 "" Co,..bus . ,on Technol 
U t i l i t y  an-J Zndus-r ia l  ~o i i e r s :  Hodi fy  the ce;:~bus~ion procc 
u t i l i t y  bo i l~ rs  to provice ~.:ore e f f i c i e n t  u t i l i z a t i o n  of  fos 
v'aste fuels, <--.rid si;~:ultaneously A a i r .  re.uce pol iutant  emissie 

t Techniques vdl l  be develo.~e~ .for f i r i n g  coal and h~avy oi l  w 
r~duc~d ~missicns so c!e&~er fuels .can be used ,viti~ s~al ler 
~.~=nt. Technology for effici_~nt, lo:v-poliutior, cor;.bustion of 
derived fu~Is (e.g. low Btu gas) w i l l  be developed. De,-:_log 
Demonstration of ;4edifice Co.-.bustion Control Technolocv for 
Gas Turbines: Develop and d~n:onstrate dry control r.:~thods f 
t ro l  of HO from stat ionary ~as turbines. This R&D w i l l  be 
,ov.ard max~<nff_iLg s~st  . . . .  e , f ~ i _ n c y .  Fuels ~.o be co. : . i~_red 
l i g h t  and heavy o i l :  natura l  gas, Iow-BTU gas, and candidate 
f ue l s .  Dewloo and De-onstr~te ;'=edified Combustion Technolo 
I n d u s t r i a l  ~rccbss -ur :~ces;"  Develop ai~d de,,:cr, s'zrate cent re  
methoes fo r  co,,:bus~ion re,azeo and t ox i c  p o l l u t a n t  emissions 
i n d u s t r i a l  process furnaces. Tiffs R&D effoT~ w i l l  a lso  be d 
toward "~,~ : ],..~. ov.d e f f i c i e n c y  in ~he use of  fue ls  and feedstock 
~ Cc~bustion of  ~fcrm..=_d Fuels: De,.~onstrate a 1 ;4W combus 

te,~ / o r  low rio x emissions coi -~r is in~ a reformer o f  clean 
s u l f u r )  l i q u i d  an~ gaseous fossi ' ]  fue ls  in combinat ion w i th  
combustion designed f o r  lean opera t ion .  

~, JUST! FIC,: ,TICN ([.Tea scp=ra:e ,~l-~etts), S c e  Itc.~. 6. on l ¢ ~ r u c i ' o a  $heeLJ  

RESOURCE 
V i F ISCAL " E A R  "~'J 

.~a n i : n  ~ r s t  i ~ i  T:.cha~Cal 

131 ~ua==rl 
[~,) O:her - 

;£75 

b .  R A W  ~ . 1 A . T E P d . - ~ L S  

(L~t rr.cter '~L, e n d  u n / f $  Of 

c o a l  Z,=¢-,-,,~ o~ c, it. K i l v~ ' :am:  o /  

C. L A P , I D A ~ - A  (~]Go;'t-c~'m,Jo 
f lEOLl l  i:tE ~ {;1 G ~v'I ,' =.,=,~.' ~ 

(in =crctr~ (3; i'~:v: I;;lV -C'.'~ r ".¢ 

f4} O: 

d, OTHER F.=3CU~,CES ;..~EE~E-"z 

I l l  

! 17 
, 9 
! 15 
I 4 

ons of coal 
720,~u0 

b ls  e, o i l  

7. MAJOR RE$0U~..C=_. REQUIRE%'-NTS 

1976 

21 
I ' i - - ~  

¢2,000 

il , OOO~CO0 142,000 
"-~'a T ~ . - t  - 
,,~,,., t ~ ,  ~,, ~ v # ~ ',,# .J i j " i ¢.,, $ v , ~ ,  ~,~ 4j ,,,,p ~.~ ,./ 
I;'~, o OT /OV; O~,U . . . . . . . .  
r_as - -  )30,UUD,UUU 

{I} 

3 

1~.':-7 

___29 
15 
55 
4 

161,000 

610,000 

6,000,000 
60,000,000 

P 

19"/8 

35 
18 
40 
4 

160,000 

608,000 

,080=000,000 !l, i; 
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l l t i l i b l  ~.nd I;;.i:~stria ~ ?,~ile;'-,: C,~.~rJ.~incd IIO emissi~;~s fro;.~ these source ca 
~ ' . . t~._.q fret:~ statior.~ry sources. At t ~o Dr account for {,'~. of ti:e t~t,~-( qO e:::i ~ '  .,- 
of e f for t ,  ~;,,o,lifi~d co;~bustion ~Cechnolo~_y can F.e developed and demonstrated 
Successful co::,pletion of this pro~ra~ '.;ould pen;tit continuo-,s o:-~ration with 
m()dif~catioqC to achieve 50 to 70% reductions in KO and relate~ emissions ~'~ 
unit eff icioncy. I t  is expected tha~ ;:;odi.ied combustion tech~ology for the 
classes v;ou!d result in sav~ngs of 2 X ]0 i4 BTU of energy in i~-"0. The only 
or risks are related to operating problems such as sia~gin~ a~,d f ireside cot 
problems w i l l  be addressed and recenci!~d concurrently as combustion modific 
niq4es ~re developed. Such unknowns would only affect the degree to which c 
modifications could be a~plied. 
U t i l i t y  .~s Turbi,:es: The installed capacity of gas turbines is doubli~;g e'. 
~ - - T i i ~ .  increasing pcQularity of the cc~.bir.ed cycle plant ,.:ith eff ic ient 
than conventicnal stea~ plants makes th is  concept highly a t t rac t i ve  from the 
of energy conservat-~on. The ;.low Source Performance Standards f.~r stationar~ 
~vill necessitate steam or water in jec t ion to cm~trol KO.. This Zechnique, 
state-of- the-art ,  is ',;,asteful of ~'ater and degrades.tha'~:;al efficiency. >~o( 
bustion ccntrol tec!:no,ocy ceuld increase fuel ~fficie~cy by 14~ for gas tu~ 
37% for cc::binod cycle Di ~'-.,.~. By repl~cing ..... ,,._.*" control metk~ds, ooz~nti: 
of ccnsu-:.:otive use of d~mi.-eralized w~t~r could ranee b~  .... n 13.5 X'lO ~ an( 
gallons anrualiy. At tF.e proposed levei of e f for t ,  develeF-,~,-~r.Z and de~ons~,; 
advanced co7.~ustien tech~oiogl/ could be accor,.plisiTed in FY 81. ;:o risks or 
are for~se~,. Co-prober.sire screening of ca~did,~te systems ,..#i!l be con~ucb 
with eco~c:-ic evaluations to det~rm,.ir,~, an optimu::~ d.esign. 
Industri~l. Process ,urea-cos: Emission studies and total fuel/e~ergy use by 
process furn-zc~s have established the need for a program directed at reduci: 
and incr~-zsir, g fu~l efficie,~cy. At the proposed level of e f for t ,  ~odified 
technology can be developed and demonstrated in FY 79. Successful co~)ieti 
establish the aF~ission and ~narey conservation results O~ co.Tb'vstion contro 
ouanti t i :s of =n~,~e,, usod by industry ~nnually (20 7, I0 Ib BTU's current]y a 
i:o reach'40 X IoT~TU's by 19G0) make'tF.is an important proj-~zt for ~pro'- 
~nergy u t i l i za t ion .  This project has the poter, t ia l  for savir, g i X lO ~ BTU 
1980 and 19o0. B=.yo~d that, there is the potential for savin~ up to 2 X lO 
l~odified ccmbustion technology should provide substantial control of co.r, bus 
related pollutants. Ho,-:ever, :he diversity of other pollutants from th:.se 
may make flue gas cleaning an additional requirement. 
Low i:O Cccbustion of R~,or.-..ed Fuels: Fcrmation of ~'0.. can be limited by c 
combus~'~icn te~peratures ~eio:-.: SOOD~F. This can be acc~.plisre~ by burning 
an excess cf air .  Conv~ntionel fossil fuels have a narrm.; range of f~T'a-~ab 
lean co;:b,~stion is often limited. Hydrogen, e.g. from r e f o r ~  fuels, has 
f}ar..~,ability range and together with leaning wi l l  permit relativels" Io;..' re,-. 
low NO co:-bustion. At the proposed level of e f fo r t ,  develop-:_nt and d:_~or 
an eco~o-.ic ~nd ef f ic ient  fuel reforming and co:~:bL, stion process ca.~ be accc 
FY 78. Successful conpletion of this program could provide a:iv~nc.:d l~.-~ I'd 
processes for a variety of industrial app~,icazions. The major uncertainty 
optimizing the refer,-.'~r to provide high ther~,al eff iciency. I t  is expectec 
that th.is optimization would ~volve in p i lo t  scale experir.-.:nts. 

I 
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,trie!__P+iler~:_.____ Co~,~+;ined P:0 emissions fro'? these source ca tegor ies  
. . . . . . . . . .  I L .... t f.+-o;~ .~tatio;:~r? so+.'ces AT the .m-omosed level 

ed coi:;b,~stior, ~echuo]o,jy can Ue developed and det~.onstratecI in FY 75. 
r io . -  of +++~+is pr+rtrart ",'Duld !+ermit continuo-'s oDBret ion w i th  cor,;bustion 
ac!~i+:;e+ ~,60~t°~70~" r+~ductions....+ in NO+,,X and. relat--d+:+.~.emissions: . +with ,r.aximum, ". + 

I +  i s  _ : . , r ) u C t L d  t h a L  t : + J ~ i T l : d  C c ' m + u S t + o n  ~ . .+ l . + . . + t+cy  , o r  t h e s e  e q u + , , : : . _ n +  

• ul~ in savings of  2 × 10 +4 DTU of  e:~ergy in 19-~0. TJ+e only+ un+:+~-'~'+~a,nz+'es 
.t,_~d to eper+t i r .g prcblet+;s such as s lagging and f i r e s i d e  co r ros ion .  Th=_se 
ac~ressed +nd reccnc i l+d concu r ren t l y  as combustion mod i f i ca t i on  tech-  

++~.~+. S,;ch ur,.~r+o+..~ns ~.'+~ld only  a f f e c t  the d=+, +. to which combustion 
,Id bo a~p l ied .  
',-___~'._ . T''.H~ ~ns~+]led caoac i~ ,  o f  gas tu rb ines  ~s. doubl ing every" e igh t  
,a~;ng popu~,ari~y ef J+_ co,T.biP.e~ cycle P.laRt ,.;ith e f f i c i e n c i e s  hieher 

st+~am planes r,;altes t h i s  concept h igh ly  a t t r a c t i v e  from the s tandpo in t  
,2t, iDr,. T~+ "-' .+,~;-~ S~urce ~erformar, ce S,tandards f o r  s t a t i ona ry  gas turb~.nm.s 

n j : c~ lon  to cont ro l  " " < ~ "  " ~ ° ~.0 v, ,h,s + . . . .  nlque+ oh_ curr-+nt 
ms ~.;msto+ul oF ;.+:rater- and ~egrades-+, ........ 1 . , ,  ,c+_,,cy. .,+d~f~ed ccm- 

+-~'~+.~" could incr.~a_~e rue] e f f i c i e n c y  by ] 4  f o r  gas tu rb ines  and 
By r_plac~.ng w:+ cont+o~ ..... n~ds, oo; .n+~al  savings.~ 

r~ C+f d n , n i : : e r a - "  -el , .= .~ ~ . ,  - = = - . . , , :~  - ~  -;" m u ,. _ l~z=. .~ . . t_r  c~u,d ronc= b_~...:n ~ . 5  .~ l~ a,,d lOB × 10 + 
At z~+m pr+~pos+d le,z~=l o f  e f f o r t ,  d+~velep-'ent and demonstrat ion of 

on ~,chmo'+'ocy could be accomplisi~o,.i in FY 81. ~.+o r i sks  or  uncertaint i+-~ 
~-~n~nsi~,_ ~ screzning o f  candi ~:.~ . ~ ,, ":~-~ c .... syst~rs wil I b= conducted co,.c.rr_.,. 
" , ,~ f~  ~ ,He l . . . .  O ~ . S  to .... ~" - . tC  .... ~n_ an o,~timu::t d+esign. 

" ~ -~+* ~. by industria~ s 3,.r~zces: Emission studies and total Tu_I/=.,.r~y use 
~:~.,c ~s~.~DIish~.d t~.~ r.aed for a pro cram direct~_d e.~ reducing pol lut ion 
~_l eff~cien+-~.. At ~ho~, ~ p,~poseH+ . . . .  lo , , : l  o f  e f f o r t ,  c..odifi:.d coT~ustion 
~.._le~.~ ~nd d_,,,or, s+~.~ted in FY 79. Successfui com~ietion ~-:ili 

cs~e,~ ~nd en_~r~y c.~ns~rvation resu l t s  O~ c~r,:bus~ior, con~roi .  The lace=_ 
~- .... used ~y indus t ry  ~ "" ~: " - ~  ~+hnua,~y (20 X I0 ib  BTU's cu r ren t l y  and DrO++C+=: 

3TJ's by 19~0) F+i:e ~his an i'~+Mortant p r o j e c t  f o r  ~cpro'-ement in  
.,.~, ~This~" ~'-prujectt. . nas.~ -h~. ~ posen ~i = l .  ~ . . . .  ,e r  sa,/i,,c. ,i X= 10 BTUZ+I.3ea._ be ~;v*--.~n. 
; y o  . . . .  n ~ . ~  + n o t e  ~+ t.~+ po~+nz~al Tot saving up +o 2 X lO BiU/year .  
or, +=cn;,olcgy should prov ide subs tan t ia l  con t ro l  o f  cor.,bustion 
s. H . . . .  v++, the d i v e r s i t y  o f  other  p o l l u t a n t s  from these processes 

c1+~ning an add i t i ona l  r~_quire.mer,~, 
n Gf P+~.or.ed Ft'+Is: Fo+~mtion of ?+0v. can be l im i t ed  by maintaininm 
a~_ur.~m me~o:+" 30GOc; -~. This can be acc+mplishe~ by 5urning f u e l s  w i th  

Con,+,ention_:l f o s s i l  f ue l s  have a narrmv range of  f .T~-mabi l i ty  and 
s oftmn l im i t ed .  H y d r . ~ n .  e.g.  from reform,+.ed f u e l s ,  has a wide 

and toee ther  witF, l_-++n+n+ w i l l  permit  r e l a t i v e l y  low temperature,  
n. At ti~e propeseci level  of  e f fo r t+  develop~.-znt and d~monszration o f  
f f i c i e n ~  fuel  refor~.;ing and comS,:stion process can be accomplished by iat~ 
1 r~-m~+++on o. this procram could ero+i++ aci¢-znced lo,.~ ,,0 combustion 
ariety of -~ndustrial ~F?]icatior, s. The ~,:a~.or uncertainty ~s 
fcr~~r to provide_ i~ich thermal eff iciency. I t  is expected, however, 
~ ion  v:CLtld evolve in p i l o t  scale experi~:-ents. 
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~-~ve, =..-~t: ?,ur:~er Scale-up for  Fossi l  Fuels 
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. . . .  i z a ~  ~ ,  C~;;s~.ruction of P i l o t  Scale Prototype 

: ' ~-~ =" I:'.; . Cyc! Turbine Pi,c.,: , ,=F,~. 15 Simple e 

: ';..=t-_ira=ion PIa,~t: 50-75 ;i',.1 Co:~;bined Cycle Plant  

. - ' ; : t r i ~ ]  9r~ces~ Furnaces 
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Pi]c.Z and D-'-:,:onstration Plants on Representative Equipment 

--.,: ::.". ~..---b:.;stion .~f ~eform, ed Fuels 

- , 'a, .a- ior ,  of B_~nch iicdel 
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: =L.'.t',,',& AY OF c,, ~'"'-.. . . . .  ,,.., P.- CUIi~E'.:~_ ?;T$--Fe~.e~:l Go','er~men: O";v f i n  ~, i:~ .n,. . f  do::-~,~, 

R '--¢ u; r ." .-~. "~C 

. . . . .  S ,  • .  - : l . .  • ( . ~ e :  ,~. ; , ,  ~ - ~ ' t o ~ . )  

'--. c:=: C : '~;: '~.: : : , 'm ~..-~'a:'.':-~':'~ts ([r¢,..~ ~¢;"~1 S k i t )  

. ( I )  

F~' ~C]74 

c. ~'~L.:,F'. : 'E;:~. (_~rrlm. y.~r~,.:a,~,; 
-- :- . . :  E--.;:;'.-:'..~..-.: .-":-,.,~.uir,:.~,,.-ri:$ { l ' ro  mn J~ tto.~, S l icer )  

~. ~--. : . ' , ;D TCT,:,L-O=LIC-.-%TIO,~.t; 

-.. C.-~A,'~D T O T A L - O b ' T L A Y S  

(2} 

FY 1975 

Obl;. O::;av$ 

_.~.10 j 3.10 
I 
I 

0.55 i 0.55 

1.45 !.45 

FY ~97G I r ' /  
| 

Obls. O~l"y= I Oh!"-. 

I 
1 

14.29 4.29 I 3.4; 

12.ss i2.s5 o.47 
! i 

,,,,, 

i 

2.95 2.95 

9.80 

9.80 

0.91 
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r. i 
.:~) 

13)  

F"Y '; 97~ 
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7. I,:A~OR RESOUqC~ . 'qECUI~r- "~. .~ 'TS 

F I S C A L  Y:-.% a *,.- 1 9 7 5  15 ; )6  

• . I , 'A I ' ;PO; , ' :~R ( I )  S: ; . .~ : . i ,=  i I ~ '  ] . 8  

f . ,  ~=, ~,,j r2;  T _ . _ _ _ [ : ' ~  c~[ , '3 I !0 
13} S:~.-.:'- :.:~ : 13 ) 35 

. .  ~-',} o:.~;~ I 3 I 3 

1977  

25 
13 
4 3  

3 

1978  

30 
16 
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kr,Jniu). ,  r:e'.  .~h,):,, ~ m o u . t  O [  

Cer~ J.1 ¢(," ~ . l r . L  ~ t  r ) ; h t . I  

¢. L A : , D  ;-.r~EA I l l  G~'.~',-.r. . ' . 'J ; 
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irons of coal 1 622.000 I 
hbls o2 oil 
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Eas 
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36,000 

122.7')') 
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25.900.000 
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.w~i.l,~.i. IC.li.. , . ' . 1  _ l I J ,  (~ l l l + . . ' l |P ' l ~  I • I I " "-~ " ! ' ' /  • "*" ~ 
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" - " - ~  ...... " e::'I [;c'-qZtr~.'.~o: - n, ";~.:~="" • -" . . . .  .-:'I Cs:':-,;s~.lc ~. Tach;~olo~y_ f c r  
: r e , ' ! : : ' ,  .~. : " .>-,,vv .... Ce-::;'US:;.:.-~ or~,Cess ~n 
.... I , .~ . . . . . . . . . . . . . . . . . . . . . . . .  ,~iz~,tion o f  f a s s i l  and 

",:,~.st~. {"-~is:  ~.n4 si'ru'.'.t:,n~.~:,sly ,-,-,: ..... a i r  po l l u tan t  ~-'-~ "~,-= . . . . . . . . .  ~l. Sl ..,_. 

-"~"~'" : . . -  . . . ,  .......~s " : i ~ l ,  ~''~.,. ~av- ;  . . . .  i ;"zr f i ; ' in_q coa l  a n d  h~zvy o i l  ,-,'"-.d .,, 
;-ad-'c~ ~.:-isslcns s :  cla~.n~r -",'o cert. te "=--: , " " "  . . . .  ~ ~-,:,~ , . ~ , . ,  s,.---ller equip-  
. . . . .  - ' ~  . . . . .  2" " "~ .~on  cc:;:-~stion o f  cea i -  ..~,,,. , = . : , : : o , ; ~ y  fz.r e f f i c i e n t ,  io~: ' -pc l l " ' "  
e . ,  ~ " - "" IC?: " 

. . . . . . . .  , . .  : , . . . ,n  nF " ' ~ ' i f i e d  ',-"::-:~'~';,,,, Cm,lt:-M T ' " ; : " O ; " , " "  T.~; - ' ~ ' ~ i t ' /  
. . . . .  ~ . : . ~  &.~C~ ~ 2 . ; ; Z ~ . . T ~ T . C  " , r -  C O . q " , , T ~  " ' : ' " ' " -  1 .~  . . . .  u~ f o r - S C i ; -  - ,@ 

~ c ,  ; ,  : rz. , ,  s~a.~cnar,z oa~ turbi:::cs. Ti.is ~.., ~-:il, be d i rec ted  
te,.;~-rd naxi.,:izinc, syst-~;:', : - ' - . ' ~ , , . ~ r , ,  Fuels to be considered include % , ; i  I ~..6~;,~I • 

"li~h~ ar:.~ h "~.~,., ..... oil, natural c'~s, loL:o-STU ~-s, -=r .~.. canc~(:a~.e" " ~ ,u,.u,.. 
fuels. > . . . .  ~'" an-[ ~'----- ~ -~':-" :'zdifiel on -~-"~-"-"~,,"" for • ,--, ~ , tJ  ........ , s , r _ . =  Co "5:mt i  , -  . . . . . .  , . ; . /  
JnC.-stri zi P;-~.cess r.J; n<c~: COveloc anc a~r.cnstrate concrc] 
<~.....,~ ",'or tox ic  . . . .  e-zissions from 
I n ~ o ~ ,  ~ a1 ~rec=-ss f u r n a c e s .  This .--.~n . ,L,u e f f o r t  u i ,  I also be d i rec ted  
tot.:ar_~ i::pr-~vc! e¢-ficiency i.n the use of  fue ls  and f~Zedstock. Lew 
"I0 Cs-bcs;'ien o f  ~--~-~.o~' Fuels: Demonstrate a I ' " '  ,,,. combu~ t i  o~ - -  
sySt~.:~ f c r  i;;,: :;"J e~.~issions co : -= r i s ing  ~, refor:~:.er o f  c lean  C]ow 
s u l f u r )  l i ~ u i ~  -ani~ gaseous f o s s i i  -Fuels i n  combina t ion  w i t h  a 

; c c ~ b u s t i ~ n  ~esi~n~d fo r  lean operation. 

; . . ;# *~eel/JA Src lr:m 6. o~ tr~'.,uctioa S12¢¢:.} /% -% 

7 .  t,;AJCDR R-SO'J'-~CT- r lEcuIr lE ' . ' -=.S- 'TS 
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! 25"I00"C00 

• d I , 
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6%'0 .io.~" the~l .~ : L.,.e, o f  l : ~ t  

c~f mC)~'k IC~ h ,  ~ r : :  -: : on, 
i~:11~,+'.3 ~r~t' r . . : ;  i.'~¢.;~:,,n 

% ; - h l E l l  11 ' . , t "  ~',3".i" :~* b ~  ;~- - -w~u, i&~ 

"~-= .--~.,.; . . . .  • - -  
i l 'A ' . : . r  f}; ( : : r . ;  : c . C l ' C i l -  5~ . . . . IS  ulOn k;;,~i r, e2ri n~ 

. . . . . . . . . . . . .  n- " . . . . . . .  ' ' ' 

L l , , . , tp. , .  . i • I-'IV%,{oh.~Z~ICU'~[ i . , . I  : ; i d i 'Q  

| * " - , "  , . . . . . .  i . . . . . . . .  , . . . . .  | . . . . . . .  , 

?.-'.'tic; "-:nt m:d i:c":.';;t:'~.zicn r.f ;'o..:'.."fi-'_.,i C;:,:-,;szicc T'_-cL:'..nlocv fc 
"; '~ . . . . . . .  : " XC:-'.iT7 .~h~ CC.'"-:'USZl:n oroce~.s in 
, : t g l l t y  '.:.ei iers ~.3 prov i 'e  ,.'.:.-.re a f f i c i c n t  uti l ize.titan of foss i l  ar 
v'..,ste f ' ;:- ls, ~.n4 si'.-ult~.r:~.~',siy :-ed=cc a i r  pel]utao.t e.nissiens. 
" ' = ' ; ' " = : ' : a S  ' : i~l "~ dC~','2~ " " " ,  f-" , ,~  . : : . . , "  f i . - i n g  c o a l  . . . .  h e a v y  ... :i.,.: o i l  ";'i th 
;-zc.dCad c:.:i{siens s3 cle2~nr fuels c~n. ~'~ -:sod v i t h  s:,ai lar equip- 
:-ant. T-'_-ch;=ols~y f.-r e f f i c i e n t ,  lo';:-pcl]uti,,n cc:&ustion of ccM 
d-r ived fuels (e.3. l:..: 3:u cas) ;-;ill be de,,'eicped. "~:_~v.-.Ioo.r.~rt C 

i F r ' ; ' e : . s t ; ' - z i f , n  o f  "~. ;ifie--_: S~.:-:--:stic; - Control T.'ci'.."oTe~. " ","m" t.";i l i "  
--~-= i'Jr.~::'~S: ?3ve,'o~ ;_'.i~ u2.::~ns3;~atc "fry ccn,'.rz~ , .e r r :cos fOi" COl 

I . . . . . .  - .  . . . .  . . . . . . .  , .  . . . . . .  l . l . . i ; . _ s ,  i h ,  . . . . . . .  i l l  D- d l r . . .  

I te-.:_'-rd ;:a:-'.'C:a.izi ne sj'sten e f f i  ci eric;'. Fuel s ~o be cm.siCered i ncl~ 
i ' l i ch t  an~ h~.a',y o i l ,  .:~atur~.l d_s, low-STU c~.s, -=-rd candidate futm 

i!n~cs-r~z; : ' ; - - ~ c ~ s - - . . - - . r : :  : ~ s :  ' . ; a ' : e : o ~  a n c  c a r - c - : s t r a ' _ e  cenz,-ol 
-m:.~-,~ '%~,,-  - ~ , . . , . ~  ~ ' r ' . . * i - . ,  " I  ~'~ ~ 1 3 - ; - . ~ . ~ .  ~ 4 ; -  "V " ~ - " . ~  I g ' - ' - ~ . ' / "  0 ' - "  " . ~  -~" " n " ~  

Jin<ustr ia i  srocess rum-aces. This R&D e f f o r t  u i i ]  also be direct,  
I to~..,,ard inpr~ved ef f ic iency in ti;e use of fuels and f_~edstock. Lc.' 
v._nn" C-.~,, " - - ' .  , =  -~. . - '~  . . . . . .  .~ - n = ~  ~ + ~  ÷,~ . . . .  ~, . . . . . . .  .~- I.,- C.. _~S .... n p, . . . . . . . . . .  Fu=ls . . . . . . .  o,.s.,a~_ = I ,,.. c~,.bu=t~,, 

I S 3 . ~  . . . . . . . . .  u~ =,,~S.l~,,~ c . ; : ~ r l s , n s  ~ . ~ , o r . : _ r  ~, c lean (,cw 
I s '  - " r  ~ "...:- .n c- ~ "" " "- " -" "" "" =i  ." " Ul;u y )IH..(~ a,.U GS=OuS TOSS1, [uels I l l  CO,:,blha~ on wltn a 
co=bustion desi§n.~d for ~ean operaticn. 

~. JU':,"TIFICAT~C'.~ f"~: = s~ar=te s~,ee','~J. See ; t e m &  o n  r.,..~,..-acrlo, . three.)  P 
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RESOURCE l 
V " F ISCAL Y ~ A R } , -  

if. IJAITPOw'~EFI (I1 ~ " - "  ; 

(in a;.:n :~c~ l j  (2) T:c: ;m~l  

b.  

d.  

l i i  

I1AW M A T  E R I ;-'.S 

([, ixt mct,~ri..:'., rirld u r . i r i  O f  

¢¢rJl I,srr,-'.~ o / , n f .  ~f-,J~:~r.s o f  
I~T,2~U~. ¢'tC+ S h o : o  , e ~ a o u n I  o [  
¢c¢h  1,1 ¢ o ? u n l r ~  ( I I  r l :~ t . )  

i ;E  QUti-I~. O ( : ]  C'. ,¢: , ,~ ' . , '~  I 

(In o~r:J) ( 3 1  h ,~'~'l . '!v~.'~,:.~l * 

141 O:he:" 

O T l l E K  P,E$OU,:CL5 ;.:.E[;~O 

(Sp::i,y i t , , , , i  , ~ , ~ , !  ,,.~t .~[ 

1975  I g T 6  

15 18 
$ i0 

13 3 5  

3 i" 
tons of coai 

622.000 36,000 
bbls o2 oll 

~_864 ,000  t 2 2 . 7 , ) O  

I f=3 of nat ~a~ 303.000~@00 10,4q01000~ 
If~3 lot: Btu gas 

'I 2 s . 9 o 0 . o o o .  
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~, l  . * : ; . . . " J ~ - . . , ' ,  . I ~.! , ' . , ' . ~ , ~ . "  | , . t * ,  ' . ' * .  .-~L | I f  r . . f .  L l , , , ~ u a . ' ¢ - ' . . ~ r ' . n . ' -  f. I : ' ' f ,  , * P l f . , . - e ( . ? l l . r  " 1 , r r ' 1 1 : b . ' ~  ~ [  , [ , i t ~ v - q . l w - l | ~ l . | r f l r | l ~  

U t i l '  ".~ l::.!~.'gtri~l .,'~11r.rs: C~:~,bigr..c' "'~q : t ' ;  .: " " " ,,. e,,;i.~sions from these source categori;  
acco.:')L :~r ' , ' f  z;., 'o"-~ ..~,I :"~.. ~-" Lte~ f ! -~  ~",~tionary,.. _~o,jr~ ,~.~.~ th.~ oronosed 
of z.~ Fcr~, : ~.;i: ie,i cc.'bu-~ti~n ~:.'c!:r:~ic::7. con .:',, . . . . . . .  d~-ve]cr~e,l a~d ~-~.,o.~s ~ '  ~ "at._~,' by mid 
Succ~s~f:.;l :r.pl.,~.t~,n of th is  p.'e.:~:'~t; :-:c:~d u~r:;H.* co'~'f;:u.'.:us o~eraLie;: ".~i~h ce~.~u.* 
modi~:ice._:,,_"~;s t(J achieve CO to 70,; reductio,.s in ;~,q. and related emissions with n~; 

V . 

un i t  ef f ic ie,~:v I t  i~ e,,,.~ct_d that  n:_~u~, • ".'~. ~ ' ( ! e d  cm'~:bUstlon techm')legy fc;r these equ" 
c|asses '-.o~]d re_~ult in savings of 2 X I 0 ' "  DTU of energy iq 1-930. The on ly  uncer: 
or r isks are related to o~eratinn pro~lers such ~s sla~gi~;g and f i r es ide  corrosion. 
prob!e;::s :.: i l l  ue :.':~ ~ '  .--.n~ ~.er=.._o reconcile~ concurrent ly as combustion r,-odif ication ; 
n,eues arc dnvz, io~_~d. Such ur.~:nc,.:ns would cnly a f fec t  the degree te which combus%" 
;::::dificazi~r.s cc.~la be applied. 
~ 1 i  . . . .  ..... ; ~-..: s T.....~':'._~s:- T~,:.._ ins ta l l , .~  c~;. :c i ty cf  cas turbi.':es is  doubling every" .ei( 
y..--.: rs. ,.,.,_ .~,crc.~ng pc~'~lari~.y, of the cc::bineJ cycle .olant ;-:i ~h o-'='ciencies_,,, hi( 
t h ~, ..'I C " r ' ~ ' ' ' ~  '-~ r ' "  ~ l . . . . . . . . . . . . . . . .  szea:~ plamts makes ;his ccnc.~pt h igh ly  a-"tractive from thesta~.dp( 

...~rce Perfor~.:cnce St~.nderds for  s ta t ionary  gas t~ 
:. ; i l l  r.-ces.~itctc ste.::F,~ or ".~_ter i " ~ ' - -  ~.,n,,~que, the cur' n j . ~ , . ~  to control  i'O.. This "o~" = 
s ta te -o f - t ! : . - a r t ,  is "-.-:asteful cf  water a~d ~-~r~cs-theFmal efficie:~cy. ,-'edified ( 
b.~sti~:~, ccn:~-ol techmolo~,/., could i-~---~:~.,_,. ..... fuel of Ficier.cy by 14% for gas turbir ,  es 
~ ' "  f o r  cc:~i~;-d cyc l~ .~a:~ts 3y rcT-l~.ci;~ V: i~r:  ~e, ~r~;~ ;~ tV~?~, (p~o~n~ ln~ l l~ , ,  ~, - • • : ' W  ' " ~ -  " F  "':'.._ , ,  ' _  . " . -  " " 

of ccnsu:.:~ti'-e us. ~ of ~-zmineraliz~d ~.e.~:.r u n ~e 
gallons ~-r.n:~_~ly. At the pro~ose~ Iz,,~i of ef f . : ' r t ,  develem~::---nt and d~monstration ; 
adv~.:;ced cc;..~__,-ction tecF,::oi^cy., co,~Id b~ accommiished, by FY 83. ?Io r isks  or uncert~ 
are --,-:~.~: Cc;,p-=~ - ,  ~,,-~ . . . . . .  r. . . . . . . . .  :.s,.~ screeni.g. ~ ct :~..'.]dic:~te s y s t z ~ s w ' l l  be conducted eeoc, 
witi~ ecmzc'!c eva]ucti~r,s to determine an op~im:;:~; do.sign. 
Indu_~:r ial  *"--- - ~ r~,~ . . . . .  s. Emissimn ~tu~ies and t o t a l  f ue l / ene rgy  use by i~.dust" 
process ~,~.,.-_:zs have es~.aolished the need -'~,-,~, a ~regr~_m d i rec ted  a t  r~_ducinm_ po l l :  
and iF;creasine fue l  ~ f f i c i e g c y .  At  t;~= proposed leve l  o f  ~=~ ,.- e , , ~ r t ,  modified combust 
technology ca~ ~e developed and de;::ons~ra~.d by mid FY 80 Successful ccmo!etion 
establ ish t~.e e.-.,is---ic.n and at.orgy ccnservazion resu l ts  n~ cm.mS,Istion con t ro l .  The 
quant i t ies of e~c.-~y used by ir, dustry ar,::ually (20 X I0 '°  ~TU's cur ren t ly  and proj; 

lo 1- t .is !,:.oor ant i: 
l .o~ a,.~ l ~ . . .  ueyond ~,:a~, ti~ere i s  the ooZen~ial ,or saving uo to z Y, I0 j °  BTU/I 
;~cdiFi --.a ce::~L,~stien ~ ~- ~ - -  t=c.,ne,o~y should ~;'ovi~e substan~. ial  co.~tro! o f  combustion 
rel~_ted pcl lut : .m~s.  Nov;ever, ~he d i v e r s i t y  of .~ther p o ] l u t a n t s  from these process, 
may r.,-zi:m f l , :e  ~-zs c leani ; :g  an add i t i o ; ; a l  requir~.~r.ent. 
Lc.; :'~ ._,o.,:._. Formation o f  ~0 c~n be l i m i t e d  by ma in ta in  .,~, C__c:-:~s_____t.ion of P-~= ~ Fuels: 
com~,~,~o~ te:p~ratures b~In,v 3,30-0~. This can be accc,-..91~sned by burninm fuels ,,v 
an excess of a i r .  Convehtional f oss i l  fu~_Is hav~ a narro-., range of fla.m~.r~bi!ity a 
lean combcstic~ is  often l im i ted.  Hyd:-egen, e.g. from reformed fue ls ,  h~s a :vide 
f lam: :ab i l i ty  range and tog-~ther wi th !eanir;g w i l l  pe .~ i t  r e l a t i v e l y  Icy: ter.,.~eratur 
low i;O s co.-.;bustien. At the proposed level = ~'~'-.* ' ,,o'~--~ ~ ~ ~ " o, _ , T ~ ) . ,  ~e .~ l .~ : . .n .  and .~_mons~ratle 
an eco.;o~ic a:; ~ _ e f f i c i e n t  fu.~l referral  - - ; --,,~, -+" ~--  o ~ ~ • -~ n~ :n~ c~.,..u=,lon pr,..:ss can b_ a,.o.,,pll~h= 
FY 80. Successful completion ef th i s  oro~.r~m could Drovid ~ . adva,~ced io;., h'O combu 
processes f o r  a v a r i e t y  o f  i n d u s t r i a l  a p p l i c a t i o n s .  The major uncer~ain~y ~s - 
op~1~,Iz~r,g :n.= ~:eform_:r to orovide hi~i~ thermal e f f i c i ency .  I t  is =.xpected, hewer 
~i~at ti~is op~i[.~iz_.:t~on 'aould evolve in p i l o t  scale experiments. 

, 
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<-, r - +  .,. _..nss+ons , r  ..... tl,,.se source categori.-_-s al ~oi l .~rs: Ce.,,,}l.,:~; ,,O. ~,,~" " : 4,,, ,~ 
;,~.. _m~.t.~., f . . v  . . n ~ .  ,~ . . . .  ,.u t.hq proposed leve l  

• ~ ~ ,~ . , :o .xs~l  , ~ . _ d  b y  . 'cc;~bu-~tion %,;c!:~:~ic!-;, c~n ~,,, develG~e,! and a . . . . . . . . .  mid FY 7~ 
.~ of thi~ +~reUr~{: ; , , 'cu]d permit ,'++~ ...... ~ co., ........ u+ o+eratior; with ce:;:bus t+ or, 
ieve Gn tO ~0/; r~duc~ions in ;IQ and related emimsions with n'~ximum 
~s e~,_ct_d t. at m.m,~..d c ...... +Js+~on ,_+h..oleg~ ,.or .... se equ~v  .... nt 

• in savings of 2 × I0 ~. DTU of ener.%' i.+ 1930. The only uncertaint ies 
to operatinn pro~le+rs such as slagging and f i ras id~ corrosion. These 

,r _++.~_. . . . .  H ~n,d rec,~nciled concurrently as combustion modification" tech- 
- Such unknowns would on ly  a f f e c t  the degree to which -^ ~" ÷ ~ "  

be a p p i  ,,z~. 
~; ~.]~ ins~a l lad  c.~acit~, c f  ~as tu rb ines  i s  doubl ing e v e r y . e i g h t  
n~ p o p u l a r i t y  o f  the cc:'~in_~d cycl~_ p lan t  w i th  e f f i c i e q c i e s  hi~};er 

:earn p ia~ts  makes ~his concept h ichl3 . . . . . . . .  " ~. ~ ~] ac ~ ve ~'ra'~: the s tandpoint  
_on. The ~..~."---' Scurce P_rror[~: " "~-++~: Standzrds for  stat ionary gas turbir,~s 
~.zm or w~-ter in ject ion to control i:O.. This technique, :I,_ current 

,+:asteful ~ f  ,.,~z,~r a ,~ ,~:=ra~as-the.~mal ef f ic ie; .cy,  i.~odified com- 
~n+!o~,+, ceuid imcr~se fuel efFicier.cy by 34.~. ', for  gas turbines and 
: le +~]cqts. 3v ~c-.]a-ino ";.,~t" rh;',~m] :.-=f-m~ n.~'~"~nf~ml savings^ 
~f ~ r ,  i r ,~ ra l i~ ;~  ~°~ . . . .  o:,,~ l a, '3~, u;~X.~.q 13.~ X lO a,,d I08 X I0 ~ 

+ + .  e.:,..-.n~ and dm.~onstration o f  
i t~chnolocy could m~ accomplisi-ed by FY 83. ?[o r i s ks  or unce r ta i n t i es  

con ,uc t ,  d concurrent  
~ticms to d:~ ..... ~n_ an optimu:,:, design. 

.)L~c:_~: Emission s tud ies and t o t a l  f ue l /energy  use by i n d u s t r i a l  

. . . .  : ,o;" a progra~ directed at reducing pol lu t io~ 
• e f f ic iency,  .~,t. t i L  ~ prcposed level of e f f o r t ,  modified combustion 
:.ycleped and "de~:onstra~ed by mid FY 80. Successful cm~p!etior, ~, i l l  
Sen and energy c.nns=_rv~tion results Of ~ .... ~.,st.~n .c,.~,ol. The large 
] used by industry annually (20 7, lO ~ ~ ' --~ ~ , . ...TU s cur, ~n-ly and projected 
~TU's by 19gO) m~+L~ th is  an i:~.portant project for  im.~rov~.Eant in 
)rid ~" ~ " ~,,a~, ti~ere i s  ~ne potential for  saving up to 2 X IO a~ BTU/year. 
+technology should provide ," ~ "  s~s~ , ,~ ,a l  con'~ro! of combustion 

P,o~.;'evar, th~ d i ve rs i t y  of Dther pol lutants from these processes 
l~ani~g a n  add i t i ona l  r~quirem~nt. 
) f  P.efcrmec Fuels: Formation o f  ~0 c~-n be l im i t ed  by main ta in ing  
Jl 'SS b31D?~ ~ r +  ~ ' .  " " X+ l .  ~uuO F Tn~s can be acc~,:,p,~sh~d by burning fuels with 
-:onvar, tio~al foss i l  fu~!s have a narro;-; range of flam;+-x~bility and 
), . . . .  l~m, Le~. Hy.:,c=:n, e.g,  from reformed f ue l s ,  h~s a :v ide  

,og_~h.r ~.~ith leaning w i l l  : a r m i t  r e l a t i v e l y  low temperature, 
A~ th_ ~ proposed level  o f  e f f o r t ,  deveicpp:~nt and d~monstratio~ o f  

~ci~: ; t  fuel r-=forming and comSustion process can be accomplished by 
:Deplet ion ~f t ~ i s  ~regram could provid: ,  advanced i5;.," NO. combustion 
i e t y  of  i n d u s t r i a l  app l i ca t i ons .  The major uncer ta in ty  ~s - " 
~m.:r to prov idz  hi, i+ thermal e f f i c i e n c y .  I t  i s  expected, however, 
• on would evol'F_ in p!~.ot scale experiments.  



E:<ERGY .-~'S~;.RC. ~" AND ~=,_,OP,,~_N ~ FACT SHEET (Contir.~eg) 

z. ~-~'.E:~." ;'.:E;~-. ;.':'-ESTO~:ES ¢,:=,,:::,~ e~,'l, c,~..ee.t'~,ezy) 

~ - : , ' : l :  "~"':." u." .'.'.:,':~:.)~¢ :0  ~;~,} c ; ~ l ; : t c r ~  e n d  .IpJe{'~) 

~. . . . . . .  s~ r :a l  '.]oii o r s  

2~-.~:--=-ring Deve,cp:..~.,~t: B.';rner Scale-up f o r  Fossi l  Fuels 

- , , = .  ant :  Tests 9=.rfGrnled o r ,  Singl ~ Gurrier Systems 

~ :;,_~::-aticn Plant :  ~cn, v. ;-;t-; U t i l i t y  B o i l e r ;  ]50 ;-~.: BTU/hr 
.::~=3tr :a] ~oi ler  

i l : ~ ,  • ";~s T~rbines 

-=_r-c~icn cf  ?rotctype !';ini-scale Co~bustcrs 

• , ~ a : , c n  Tes t ing /E~ iss iens  D_~ta Ana lys is  o f  Prototype 

[~ : i :  : - ' ' ' o n  .,~_~ ar.d Construction of P i lo t  Scale Prototype 

.:i!c:: Plat.t: 15 ;-:'..1 Simple Cycle Turbine 

.-.~_ . . . .  , . ; t ra t ion  Plant: 50-75 ,.,.,'"' Con:bined Cycle Plant 

!~s~r!a, Process Furnaces 

L.~, 'Zx;~ri~2ntation to Ident i fy  Control '.".ethods 

" ~="-~ . . . . . . .  o f  t.lodi : ' ~  _--::;i: e~r~ng . . . . . .  ~,,.~ . . . .  ~,d Co.~;bustion Technology 

; i , c t  an,.--' ,Se.-..:onstration Plants  on R.=presentative Equipment 

' i  ¢.~:Sustion ef Refom;,ed Fuels 

-va l ; : -Z icn o f  E_~nch ;,odel 

"-'-zer~te Ee, o~:~.er/Combustor Tests 

Cc:.:bi:.~: P.eformer/Cambustor Tests 
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E::-'RGY RESEARCH AND DEVELOI~MENT FACT SHEET (Cont;n'Jc~::) 

9. SUM:-'tARY OF FU.'~D:,~G R-cQUIR-"ME~";'S-F~m'=| Gcv~'nment Only f l .  ml" lora ofc~ot'-rs) 

Co~bu~Ion ~ ' o d i f l c a t l o n s  
~, D & D P r o j e c t s  

i a .  Umtli~.y and I n d i s ~ r i a l  Boilers ! 

q 

! 
i b .  Cas Turbines !, 

' " I m v ~  

Refor.'~ed -Wuels • 

~ndus=rial Process  Furnaces 

m 

e. G R~.'~ D TOT;.L--O UTL A~f3 

;- • (~) 
! 
:; FY 1 ~-74 
,I (,~on-Add) 

i 

(2)  

i :Y 1975 

Obts. [ OvZbys 

2 .9  

0 ,6  

0.3 
! 

o .6 

4.40 

FY 197(; 

Ob!s. O;zlzw.¢ 

6 , 3  

0 . 6  

0 : 5 .  

1 .1  

8.50 ----- 

ou 

. 

0 .  

° 

z.  

0 :  

1 

! 

l 

I 

! 

£ 



{4) (~} 

. 

I 

0,3 

;,90 

o.__4 

L30. 
~d 

Level of E:,'or~: 
• D ",',AX~MU~ 

r'l O~DE~,LY 
. e  

(S) 17) 

FY 1979 ] 
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b ":-. - .  " . : r  

4, C3", ' ; ,  H :CTC: ' ;  ; , ' , D S ; T [  

L-_ 
i 

C o : ~ I  & S h n ] . o  ! ' l ; ~ , c c : ; : ; i i ~ ; :  (h~ : : ' , , i l ; ; l : ; ] .on  
TI 

ln:|i~'o\,ed C(;ir, bu.~.{ion l'i'oce-i::e:; _i nr~ 2 Fluldi:e:l ~,ed-C 
_ ~ l  r . .  

I ) 0 1 ,  ] i ? , \ ,  , . A . , : ,  A!CC 

.:.':'.'Ecr CC'.-. ~ :.c-.-Rl:n.~tinshouce L]octric CorD., Esso R&E Co: 
,'..':,~,-. I : ~  ;,.: 5:-}':r i Co,.,".:',: 

C ; ' . : -  . '-CTCn: ]'onoj Ev;~.n; ;  n n d  R.~hb!ns~ other 
:..:,., ,'.... U'.' ~' ~ : : : "  i C~riy 

i 

." ce : " "~-.?.~. 

¢cun~'y.  P- : r :Cer ' :  .I 

~ ; A t ' -  C.F 

N,'V, 'r- O.'- 

St:9 ~'.h~r t" 

C: ' . ' : .~=~CrC~ Ccr."~u~','ion Po~¢er Co. i o~her 
" ' "  . . . . . .  =~ l~i S:::.~: ! Co:~.zv: 

5. 8 R I - F  r~-3_-'.Ri~TIC;4 OF 
P R C ~ ( D 3 - L  

{.'vo mo~c z::.'~ "-4 ;i,~¢s o f  t,'..-! 
Gr.d n O  n';~::';" t :~ '~.  23 d i ; J ~ . C : c r i  

I;:.:efly O~:L~C ~.~:~r.= on(3 sco:,e- 

incLuC,:~;; 1-.'i, r..'.~ ~IC.:;;~-~ 
w;h;ch ~'.ey !'2..~ l o  te : ~ b , r , : d  
or consIt  u/. :,.'~. 

I 

CC:.T-- ,~CTCR: Arconnc ":a,'ional Laboratory 
• .'.:",, v:..I oe ,'>i S:a:'~: ! Co~:nw: 

S:2  : '=: j C O U n t y ;  

~A.~.'E CF CC: .T  ~-%CTCR: 
SsI ( '  v . h . : : e  v.bcK V...: ~=. 

Description same as that indicated in companion form f o .  

level of effort: wi:h h o e  e::ceptions time: (I) the size 
full-scale demonstration plnnts ~:ill be higher (500-800 
(2) iemonstration of t'.~e three f!uidized boiler varia=io] 
91eEion of ;',~e ,.'.olel, should be co-~Lo!e;~_d by ~he end of 
The savinss in ti:-- = ever that projdcted in ",he "ord,~rly"; 
would be achieved h? initiating design of the demonstrat: 
early in ¢-"f 1975, and by beginni=~s construction of the d 
soon after the design is completeA, 

6. J U S T I F I C A T I O ~ I  ( [ ' *¢ u ~e,,~,;,-=tr *hc¢:¢i). 5¢e ?tern ~. on IP. , i rucl loa $:'.,'~.L) r ~ 

7. f . !AJOR .'~=_SOL;:.~-~ ~ C ' J I q E ' . : E T ' T S  
RESOUP, C~ l i 

1975 19~6  i I 
a M A N P O ; ' ; E R  ' ~ . . . . .  , -  i . .: I i . . . . . . . . . .  ,) (.] ~, 

(i, ,~, ).'~iJ ,(21 T e : ' : ' : : " l  : ?-52____ 

t31 S :,'- 2,crt 

I 

F oal-259,000 ! tons 

~imes tone- 9,001 
I tons 

I 

b. RAW M A T E R I A L S  

( L ~ t  mc::-h~i c'.d uP.~tx o f  
ml'%".$:i'l'¢' #..,~[,~;.... i ~,.'~': ¢U~ tOr.~ Of  
¢l:,Ot. b=r : . ,  : :  o / r . J .  ~.Jc . : ' c , .~  o [  

t ' o £ h  i r l  ¢O:U~IF.~ ~ ;  P.Enf.) 

~. LANDAF:~ .& ,  ;~1 . " :~ . , 0 , ' . r e :  
RE QUI F, Ei3 iF) ..~ :.~.-:e : :."~ 
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L±mestone- 
12,000 tons 

_ ~  308 

_ i0~9 I 922 

I 
Coa.l-5,265,00)Cca!-5,280,OOC 

~ons  J ~ons  

Limestone- j Li~estone- 
301,000 tonsj 235,000 to~s 
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- ,t% , . I  t • :__ Co,q1 & S } , ~ , "  !'r,,re:;:;in;: { . . . .  . . : r i , : , n  
C ( I L % I ) I J  : i  t .  "~ O ~ l  " l l r o { . - ( , : ; . - % o ; ~  . i f '  . ]m|,['oved :~rt 9 _ Fltd:li-c:l l.~cd'Co'~'u~t'~on" 

._____l!Qf, IPA,  " :A: ;A,  A!:C 

: ' : ! ' : : ~  ~' i  ~ : ' . - ;  "~.-$.~-/p::, iqg!,_,.~F,Lc .).H c c t r l c  C_.qrp..~ .I':s.';o R&!" Co,, ',):.her 

:J:." ". :-':E C~ " " .r-  "-'Tc~: ~'c,c ]:v;:n:; and P..~bbin:;~ other 

t p : f : C f p -  .4. " t 

I , . ; , ' :___~ c - -c : " : : ,  :.i[~:[~__C?sb_us~io:: r . o _ ' . - e r  Co., och~.~" 
.~;.~ ~'.~'.',e , ' . .  " -  - ' - . ' ,  c ~  } ~ i  "~ :a : '~ :  .; C o a n t y :  

[ ~;;v.'____~ 9_-_C~'~:-~/','_C':_C~__ Ar~ovne :;a.~.~_o.na__l_ L',.')oratorv 

~ £  C9 .~: .T;- 'ZTC;~.  
[ S , t e ~ ' . r , . . ' . e , ' . : : . ~ ; . ~ - ' ~  ~,. : S'.-"~: i C=¢.'.ty: 

Dcscrip.~ion same as that indicated in companion form for "or~ior!v" 
level of effort, --'it': L~e e.-.:cep~io::s tha~: (1) ~he size r--n..%e of ~L-a 
full-scale de-.~n:;~.ra~&en p!an=s -:ill be h~ghcr (500-300 :--".-.'); .-.-::~ 
(2) /e~:ons'.rn~-ion of .':re three f!uidizcd boiler variations, and co-.- 
plarion of :he ::u~:_-~, sh~u!,; be ¢c.'.:p!e~.a'~ by t :he end of .~" 1978. 
lq;e savings in r . . : : :z over zhat projdc~ed in ::.:'-' "orderiy" pr~r:.-. 
would be achieved hy initia~in~ des~n of ~i:e dc=--nstration p!a.~-s 
ea~'ly in Y~ 1975, a.~d by bc~i-:nL~ construe=ion of r_i%e demo pianzs 
soon after ~he design is co~.pleE~- ":, 

-~t(" I~¢. : : I IL  Scc llc-'~ 6. a~ i rJ f ,uC: ;on S h ¢ ¢ : J  ~'~ 

&.A.U:. R£.cOL;.=.: = R='Ct; I :~; 'E' iTS 

, ~ l,-; 1975 1D76 I 1977 1978 1979 
I 

3o8 I 

o f  
, f  

Z32_____ 

, | , ,,, 

Soai-259,000 
tons 

iir~s cone- 9,00' 
rODS 

23.7._ . . . . .  ! _36 .6 .  ¢ 
320 t 

,,. ,, , I 

Coal-332,000 
tons 

Limestone- 
12,000 tons 

922 I 
I I 
I I 

C°al-5'265'OOGCeal-5'2$O'O0 I r O n s  tons. 

Limestone- Limestone- 
301,000 tons 235~000 tons 
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v, hi:h n:- jy  P.~ ..~ tO t.~ O~U,r-Cd 

O r  c o n s t r u c ; c ; I .  

t Description that indicated in form for "or~c-.z s~.~..e as companion 
love! of effort, :.:it:." htc exceptio-:s t~a~: (i) the size range c 
full-scale de-ons~ratio. ~. plan~s will be higher (500-800 :.~.::); and 
(2) demonstra~.ion of ~'~e hhree f!uidize4 boiler varied.ions, anJ 
nlation o. ~ t"e ,'" ;~" sh.~u!6 be -'o ~=" . ,. ..o.._~, co ....... . s by ~-he end of .~ 1978. 
The savinss i.n ti-.~ -~ ever ~'.qat proj'Jcted i?..'he "ordar!y" progra.- 
would be achieved ~y !nitiacing desig.~ of ~he demonstration p!-~r 
early in Ef !975~ and by beginni,~g construction of ~he dome plat 
soon after ~he design is co~-piete -~. 
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d. OTHE~ ;,~S?.UFC£S .~;-==-D-~D 

(,-~prcxfM ~;r. ,,~ ¢n. :  . '~. !  *,$ 

O / ¢ ~ C h  in ¢,~:u~;n,~ &r r .ght . )  
l l }  

t s2o 

~ oaI-259,000 
! tons 

uimes tone- 9,00; 
I tons 

i 

i 

a 

{11 

icoai-332,000 
tons 

Limestone- 
12,000 tons 

~__ 1200 

3 

1059 I o29 

Coal-5,265,00OCeal-5,250,OOC 
tons tons 

Limes tone- Limestone- 
301~000 tons 235,000 tons 



. . . . . . .  l 

"'L-J ( ' : : ; ~ :1 , ,%  t h r .  ,v> r ~  +~r ~ . )  -r+ 
r -~ ~,o ,, ,| l V'J--~'J-----)-~--s'~-)~I-----/ )--~ 
l . .J . "  ' "  ~ ' -  ~ . . . . . . . . . .  
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Same a-~+ th:,t ~n,l]~at+d in the co:.-.pa:+ion for;:t for the. "ordurly" level of effort. ~+e amJo 
j u ~ , t i f i c . ~ t : i o n  f o r  t h e  "r2..axir.u]:.:" p++'o~;ra..n o v e r  the- " o r d e r l y ' '  program i s  t h a t  tlno t e c h n o l o  
~.-o~:hl t,.-co.-:e avai!2ble 7,t an unrl~c; matt+-, thu:; enn')lin..z a grvater degree of implementati 
by 19~5 or any ?+Lyon ~uture year. ','!,e i::r~.c-" ~ize of Uh,.: ~nvJsione4 pr~.6st,rizud fluidize 
boiler p]auL in t:,:u "r.:a::imum" pronra:n (600 :K~ instead of 500 ~.~.:) would also sorve go ~xpe 
impl~p.cntation.- ;.{o~-,cver, ti~e "taa::imum" program ~-:ould probably result ~t~ inefficlomcies w 
would boost the total cos~ of the program. 

I 



'.:I:,.'.' ,.'.~ OD-[  _ - ~ .  - ( ) . ; - ]  2_; ~_ 5~+_,,+,1 

:a~ed In ~'he companiun form for -'-he "orderly '~ level of effort. The major 
the "maximLp;" p:'oDr~'m o-¢c~" the "orderly '~ program ~s that ~he cechuolo~y 

~able at an enr.~ ur'~ ~In~e~ thus ena,)lin+~ a greater d+:e, rec. of !~p]ementatJo.~ 
-'n future year. Yh_ ~ !ar~:er :;ize of r+h, - envisioned pru.~surizud f!uidized 
~e "P+,azimum" program (.600 :K~ ~nstead of 300 /~..') would also serve ~o oxpedJte 
{owever, ~he "m~-~.imum" progra~ would proSably result in ineffici~ncius which 
9~al cost of the program. 

2 



E,~ERC Y RESEARCH A;¢D DEVELOPMENT FACT SHEET (Conti.,~ued) 

. ~ t;-.eT.J,fe ~.,,].r .~,: ':, rh'. u.,.: ~.,i..r ~,2.,*If, n,c'nl. I,=dN'el." ,~-'t*'m by l.'l=ru! %'enr e,,,J O.mrtc'P). 

.. D~V~ '.(3-'.:'~NT ,VIL~STONrS fn,,m~er.-=,-l, ¢,,..eet,rl=..l,y) 

t[.'-|f 7"ift." u[ .~:,:.'~I,,.,- I,~ t;~; ctb~mlctcrm .rid Jpa,'rm) 

Ee--;!e:a 30 :.[.: atmospheric plant 

Czrple'_~. 30 }~,: Dressurized plant 

gc-zlete :0 ,'-[..~ adiabatic plant 

lc~ieze 619 :~.: pressurized plant 

~z-~;le~e ~C0 :?,: at.-.osgheric plant 

"--.~' -= 500 :,Z, 7 adiabatic plant 

Ccrple.'_e upgra~.ed mazhe,ma=ical model 

b. DATES 

FY ~ O FY. O 

73 2 75 4 

7.5 1 77 2 

75 1 77 2 

7.5 1 78 4 

75 1 78 4 

75 1 78 4 

75 1 78 4 

. 
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E~,;ERCY RESEA.-'RCH ~ND DEVELOP~E~T F.ECT SH3.hl Ic~,,t,nueal 

~-- $~:.',:~ARY OF FU,~D;,~G REGU'RE,~:E,~TS-FeCera! Go~c.nmem Only (t. mE21or~ of ~o."~,..) 
J • 
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~luidized-Sed Combustion 

- ~Tessurized 

- a t m o s p h e r i c  

- adiabatic 
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- s u p p o r t  
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FY :~74 
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"~.';~ ; : L i 7  I ; ~ S L A I ; C H  A,'~D D E V E L O P M E N T  FACT  ~.~IEET (Cont inued) 

~U="'-';~RY C -~ F U ~ : N G  RF--CU~II~MENTS- Fede,;,I Covrr~,n~nt O~ly Iv..~lli,,,.¢ of d.,It..r~} 

R - ' ~ l u i r  e~ -e ,~ t  

~. C ~ .  ~ ; : A T ! . = J G  f.¢,-,- p .  , r , , r ' , t . - t . , t t?  

5. CCL'.:-~'CT:C.%" f~e,- ~. ",~, ,'.'tu~:? 

~. ~;' ; , .~D T O T A L - O S L I G A T I O , ~  

e. Gn~D TOTAL--CUTLASS 

(I) 

FY 1974 
(.~on-Add) 

Ohio. I Ot*ti;~V: 

[2) 

FY ~075 

Otl, t  Out:=~vs 

9.6 9.6 

2 7 . 5 .  2,".5 

Obls. Chj:t=ll Obls. O~ 

22.0 22.0  59.5  

168.6 168. 

171.6 

• ",° 

(4) j: 

J 
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEEr (Continued} 
L 0 F FU~ ~I.='C= RE ~UI RE."=. NT5 Fed,.-ral Gov~rnnnen: Only (#n mltN'r,m o~ dl~|tarI) 

ITEM 

TOTAL fC~,~ f.,rwar~ 
I ~ ' l  I I I t ~ I  f ~ l ¢ l l ' ~ l ~  I B I t l i { )  

o' "J'er for," in~ ~,C_-niZ_-tiOfl: 
F~?e, Evans & RoSbins, & Other 

I'-', A,'< POWER 

MATEI~IALS 

MAJOR PROCU ;{EL:L NT~; 

ALL  Ol ~IER 

TOTAL FOR THIS PER;OF~%~ING ORG,~,~::ZArION 

Co-~,craczcr co be selected 
.V.A.NPOWE R 

MATERIALS 

k:AJOR PROCt;I'EMENTS 

ALL OILIER 

TOTAL FOP, T'~.'$ PERFORV,'NG ORGANIZATION 

uo::rac:or to ~e selected 
M,'~,':P OWE R 

MATEI{ IALS 

MAJOR PROCtJllE r,'.ENT5 

ALL  CTI |ER 
T~TAL FOR TMI.S PERFOItMI~;G ORGA0~;IJ'A";;O.%I 

O. u Pe'-,wofmln'l Org3~luZ0tiOn: 
Co~raczcr to be selected 

MANPO1A'E R 

L'.IAIL :{I ALS 

MAJOI~ PIIOCuII~:.~L NTS 

ALl .  U1 I IF.l~ 

1OTAL FOP. TH~S PERFORMING Of IGA,~JIZAIION 

-(1) 
FY 1~J7~ 

{Non  Add| 

Obts. Oufl~ 

m 

n - -  

(2) 

FY 1975 

~Jl~. Outlays 

.6 9.5 

.8 4.8 

I 

3.6 3~6 

(3) 
FV 197(; 

Ob;s. i Ou I~r= 

Z2.O 22.0 i 

3"6 I;:'' 

;.6 

O b j .  

59.. r 

3.6 3.-' 

9.0 

• i 20"0 

f( 'o~fh:ue' 0.1 Sn 

l 



('¢1 15} 

FY 1S77 FY I'J7E 

Obhl. Outt~vs (~bh. { Ou'day'. 

59.5 59.5 i04.3 104.3 
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~0.0 40.0 
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E~;ERGY 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  SHEET {Continued) 

L C# FUNDING P.=~QU; }~£:.IE.NTS Fed=ral Gove,nment Only tln mfl;l¢,,~ 6[ ¢:,,:lor,] 

I.qAT~:4G 

ITEM 
i 

TOTAL f C.,,~ I',~rwo~J 
~U llz.InlOPy #heel) 

of Perf.3,r~in~ Org~nizaliOrl: 
Contractor Eo ])e selected 

MANPOWER 

MATEI~IALS 
MAJOR P Rt}CL'II[L~:E NTS 

F, LL C,I ) Ih R 
TOTAL. FOP[ THIS PERFORMING OI}, ( ;ANI/~ ' [ ION 

O.' PL.:OCT'~.e-. C3,'P.J~;;)~,i:In: 
Co'nE-;acEor :o be selected 

MA,~POWER 
MATERIALS 

MAJOR P R ~ U  I t r  :J.ENTS 
ALL O i l iE r  1. 

TOTAL FOR T H I S  PI::R~OR~',,'.I.'M~ O| | ( ;A~tZATION 

eU .'-,'¢,r-~l.~ O,;;:nl:3tl0n: 

M &NPOW ~: R 

MATr, }(! ~LS 
MAJOR PROCtJHFMENT5 

ALL OTHER 
TOTAL FOR TI.ltS P_CRFORMING ORGAI',J;ZA TION 

of P~r'~o.r~i~-~ Org3~;;'a'.;on: 

MANPOWEI( 
MA1 L:;IALS 

MAJOR PROCU/|r.~L NTS 
/'.LI. ()1 : I~ I~ 

T~TAL FOR THIS PERFORMh~G Ot~GANIJA'I' ION 

(1) 

FY IU74 
(Non-, ~d) 

Obls. I )udavs 

m m 

(2) 

FY 1975 

Obt$. [ Outlays 

~ L  ~ "  

1.2 1.2 

(3) 

F'/,gT,~ 
Obt~. Ou r -~  Ot  

t 
10.2 10.2 2." 

- .  

4.6 14.6 

~ (  ¢PPt t J , , t 6 ~  
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Ohio. Outh:,vs 
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~,.6 ~.6 
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I61 
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:;A'.'~= -~+~ CC:;T:.'.:-.'TT.:~ Ar~,onne :rational Laboratory 
S,te;;,~-.'re v . : - . - . ;  ' t - +  ~ i  g:S:-.': i CCun:v: 

I ' ; : , ' . 'E CF CC: .T- - : .3T3~:  
$1[.~'.7,2/ev.=r* k'.u:, :..+ ~:_+'~.: i CCu. ' . I y :  

P R ~ C ~ A L  

~rie.fly O++:: 'r , .  " "~.1:;re ~n. ~ S~_~3 

e l  v ,O~k  ID  .+'e ~'-.t':}kCn. 

includ,~; ~mV r-t.,~ ;.~C:i,::~ 

t:'h}:h ~.~y h3".e ".0 D. ~ aEZuzre~ 
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I 

i X h r e e  variations ef ~_he f!uidized-hed co-bustion process ,.,ill t 

developed and de-.o?.~r~ted on the full scale. These variation: 
:;in:lude: (!) ~he pressurized boiler concept, in which th~ flu: 
ibed contains heat =rand_for surface, and the hot, pressurized o: 
fare ex?.zn~e_; through a Zas turbine; <2) the at-..ospheric pressu: 
icept; C.-'.-' (3) ."he aCiahatic co.-,bust~r concept, in which the be: 
[operated a~ e!evazed pr_=s~ure ~:ithout heat transfer surface, a" 
~;hot, pressurized off-~ases are expanded ~.hrough a gas turbine " 

I subsequant heat recovery/steam generation. A mathe~a~ical meg 
describing the fluiiized-bed combustion process ~:ill also be d 
Each of the three vari=_~ions :,'ill ba tested in a separate, i.nt 
I sized plant (30-50 /~-;) and in a segarate~ fu!l-scale demonstr~ 
plant (303-EOD ".Z,). All of these plants -.;ill be new. De momst 
of all three variations~ an! completiou of the mo~el should be 
pieted by She end of ~'f 1950. 

6. JUST IF ICAT[O: ,~  fuel. a seOc.'ac¢ she.,':,,). See I tem ~. on Irw~uct+on S~.czn2 [ .  

7. MAJOR ~.~$C'J.e.CE :'qEC~U:R-".:ENTS 

RESOURCE I I | 
I FISCAL YEAR ¢>! 1-°75 }. 1976 1977 1978 
t i 

a. MA¢:PC;';ER !I' S::-:+÷.c 85 97 144 149 
(in m a n  }r+~r+l  {-~J T-.':mr::~l 

{31 Su:: :". 
(4] O:he: 

b. RAW :.'ATER:ALS 

( i i ~ l  n'.,ct~'rL:.L~ a,ld U n t t s  O [  

m ¢ c U u r t  bcI,J~+. ~ u c h  ~;  in'4 Of  
cool. ~ r t , ' L ,  o [  r~.'. K+A:,:.c~e$ o [  

llrOl~'l . 'Pr;,  ¢ t ¢ .  , ~ t ~ u . .  G~;qa~: Uf 

each dn ¢+:mnsnJ a !  r4&ht.j 

©. L A N D A F , £ A  I',1 C,.~.-:.-.-.~-~ 
R E O u I ~ , -  D (2) G : . : .  - : ;: ' .  

97 

Coai-2500 toni 

iLimestone-400 
tons 

122 

:ca!-130,OO0 
Kons 

Liuestcne- 
5,C00 tons 

409 

Coal-2 O0,000 
tons 

Lines tone- 
S, 000 tons 

399 

Eoal-l,940,O00 
tons 

Limes~ohe- 
i00,000 tons 

C o a l  

lime 
!7~ 



--,------.C-c~L,,.- _.L%,: : ~; t : . , ,  ( . . . . . .  r e . . . ,  • 

: . ~ "  r , . : Z T  [T " ' "  . . . .  -' 

"; !:.."-.';~1: "':." ", ". • 

n ~ - n . ~ - : , ' , - n q - ~ - , _ 7 , -  , ,  , -  • ,.~-- , ,,-:.J 

".Co a_].!t, Sl:a~-:" :'rp~_: _.":: in_e, c9!h_Ut;!~on 
?:."_ ..... ~ Improved Co~,;bu:;tion Procv:;ses -Part _2.--_-.Flui',_zed 1;e(l C~nb~t::tion "" 
7;7 , , [ .E '~C.V'  -'[ Dr)Z, El'A, :;ASA, :~iC 
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" ~ , - . ' ; : ~ s ; ; a  :',:.'.v~.c'~C?',7;xc.'m'..'',:,.st~n,::iou,;e l ' l , z c t r i c  Corp.,  i;:;.~o R&I; Co., oth:,r 
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I [ ' 2 r ' Z ' ~ ; ; :  ~[ ~;~.:e. { CC.unty 

:~ . . , . .L  C ~ C---'.: ," "-_~n: Co:.:,b.;t~¢ip.n../?_o~.-~-r_.Co. : other 
S, :e  t~,h;re :.C~',,. t',..,= ~e ~b,J S:.1:.¢: i C o u n t y :  
{.z r , ~ t r - . ; .  - . , 

• ;A ' . '$ .  07- CC~;T=',2T~"R Argonne :~ational Laboratory " 

S,:e ~ ;~ ' r e  ~;.-,~ .,,, :l c.~ > i S:z~e: i Cour.tv: 

t;.~'.'£ C,. = CC'~, .':.':. : , C - C  R: 

RI=T: C~ OF 

"4 ;f.c~ o,"  t ~ ' z !  

• e ~s b-" ~c~7.uirf, d 

lZhree variations ef the f!uidized-Sed co=bust!on process ,~i!! be 
developed and dezoaszrated on the full scale. These variations 
include: (!) the pressurized boiler conce~, in ~izich the flu!dized- 
bed contains h~at ~ransfer surface~ an~ the ho~, puessurized off-gases 
are exvandeJ through a Zas turbine; (2) the at=ospheric pressure con- 
=apt; anl (3) the a~iahatic co~ous~o-2 concept, in ~f~ich the hod is 
operated at e!eva;ad pressure withoz~ heat transfer surface, and th~ 
hot, pres~uriaed off-gases are expanded ~hrou~ a gas turbine wi£h 
suSsequzn~ hea= recovery/steam 8eneration. A mathematical model 
describim~ th& f!uidized-bed comJ3ustion process will also be develcce6. 
Each of the three variz~ions "~li be £ested an a separate, inter=ediaze 
sized plan ~ (30-50 154) and in a seoarate, full-scale demonstration 
plant ( 3 0 0 - S 0 0  ~ -Z ' ; ) .  All of these plants ~ill ~e new. Demonstrazlcn 
of all three variations, mnd ¢omple~ion of th~ model should be com- 
pleted 5y the end of ~f 1980. 

7.  M A J O R  R-=SC:J - .C£  REO.U IR- - - ' t - 'NTS  

I 

' I FISCAL YEAR ~'I 1875 . 

I 
1 8 7 6  

,1' S: ~:,~,c . : S5 i 97 
ljl T~:~=::=, I 97 I 122 _ 

j 3 } .S ' -  : : , : ; , ;  ', i 
(4.~ O :h~ :  i I 

Coai-2500 ton~ 

Limestone-400 

ALS I 
,~d umts of l 

,,L K,;o~rarr.~ o f  i 
tons nou., a.zo~n: o[ I 

~f r,i+hl.l [ 

Coal-150~O00 
tons 

Li=estene- 
5,000 tons 

12) G>'., ~.%:~ ~ I 
'3; ~,.~a~.:-Ty-?..tr r-..I : 

I 1877 

144 
409 

Coal-200,000 
tons 

Limestone- 
8 , b o o  tons 

1878  

149 I 
399 

Coai-i~940,000 
tons 

Limestone- 
i00,000 tons 

1979 

22i 
357 

Coai-3,195,00 
tons 

Limestone i 
178,000 tons 

I~000 
i._ 



11 

BLANK PAGE 



[~:,.i_, ~ ~ ;  i Cm 'n~y: 

[.!!:e.'=.. c_'f_c.c_ "_.--.-.-:f.-...c =,: 
F."--'r:o,-e~lS'ie w;.'~re ¢.::,~ ~:::; -'e ~" ~ S:"':'~: ,i CounZy: 

5, BSI~.F D{$CRI=TIC~: OF 
• " PRC-?CSAL 

~.'~0 ~ p r e  l~=n ".4 . i ~  o f  tezt 

O| v,o:k iO ."~ ,~cp:"~k,.n. 

%;'hlch r ~ y  hx.e !o b~ acc, uzrtd 

i 
IThree variations of zhe fluidizcd-bed cc=bustion process :,'ill b e  
developed and demons.zr~ed on the full scale, These variations 
:~'.'n¢lude: (!) the pressurize;_ boiler concept, in ~.;h~ch the fluic 
ibed contains hea-- trnns-er surface, and :he hot, pressurizc~ off 
I nre . .  ,~ ,~ , i= . ;  " =-"S e . . = , . , . u . _  through a ::.. turbine; (2) the atmospheric pressure 
Ice=t; and (3) "h ,=~ _ a;'ia'~'atic eomb'Jstc~_ conce~t, in ~f%ich the be--" 
;operated at elevazed pressure withouz hemt transfer surface, and 
ihot, pressurized off-gases are expanded -_hroush a gas turbine ~.-i 
i subsequent heat recovery/steam e* ~ ~ ~ - , . ==n_r=t_o,. :~ mathemat£cal model 
desci'ibing the fluidized-~oed co.~.bustlon process x~i!! also be de: 
Each of the £[".ree variztions :¢i!i be tested in a separate, into: 
sized plant (30-50 "E.I) and in a separate, full-scale de--~onstrat~ 
i plant (30C-tO0 ~-~). All of =hose planes -dill ~e new. De~,,ons=r~ 
of all three retie=ions, and completion of th~ model should be < 
pleted by =he end of Ff 1980. 

6. JUSTIFICATI~J~'~ (U~:. al¢;;: ,~{,:  ~¢¢,:~sl. See I t , ca  5. on lr~tr, uc t io .  $~.¢ct.) p 

7. MAJOR R"-SO:JRCE R.E'QUIRE'.'-.%TS 

1 9 7 7  1 9 7 8  l 
RESOURCE I 

%" J FIEC;'L Y-~AR ~I 
, , , , ,, 

a. MA~,;PO':;=-R !.1'. S,:_,c-:;.~:c 

( i n  ~r..=n :,c.~r+} 12t T-:.-~.':::I 

1.3} S'--" -',='" 
141 Ocher 

b. RAW :,!ATER~AUS i 

l 
I~rCni~ .  ¢tc.  Slit,'.-, ~.:Ou~t o f  { 
¢ l i ch  i~ ft)'Umlr~ ~'t r~,;~t.) I 

! 

c. LA.~;D ;.F;EA ,':1 C:,':-.--:.r~= i 
REQuI RED 

~l, ce r , - ; J  

( 4 |  C: l '~r  I 

8 .  OTIIE~ ~ESOu~CES :;EEDED 

o f  t~cF~ i~ ¢ O l i x F t l r l i  O I  nEnt.) 
I l l  

! 1 9 7 S  . 1 9 7 S  
I 

" 85 I 97 
97 I 122 

I 

Coal-2500 tondCoal-150~000 

I tons 
Limestone-400 Li~estcne- 

~ons 5 , 0 0 0  tons 

l 
I 

(11 

3 

144 
409 

Coal-200,008 
tons 

Limestoze- 
8,bOO t o n s  

i~000 

149 
399 

i ! 

Coal-i, 94 0 3 O0 0 
tons 

Limestone- 
100,000 tons 

I 2 

3 

Coal-3 
t 

Li=est 
!7~,C 

° 
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The ol,~ec~ive of the proDra:?. ~s to devclo~> technology for u'ilizi[~ this nat 

stant[ql coal r,:~e=ve~ for ,-]cedric .qc,,er i.,ro,!-c~ion, :,iti~ :~ini~:'ize4 euvi-o~ent 
and ::z~h reduced po::er costs" Successful <;evelopnent of the pro~ese,] variations 

flu idiZed-b~:d "~or,~bustion process will achieve this objective, according to curre 
proj ~=t ions. 

(a) Er.viron:=ental im~.ac~_. Data fro:- a variety of exmeriuenta! :luidized co, 
indicate over 90% re4uction in SO. emissions :#ith the addition of sorbent at a C 

of 2-3 Projections "','" -'- • • .... zc~,~ t'~a[, -:ith a sys=em for re~encratin~ the sorbent f 
sorhent ~'::euu could i-. ~ _ reduced to a Ca/5 "_f ~cr',aps ~ ~ Li..ni~cd data also in@ 
for systeus o~>.~.~.~.." ..... • at e!e~.a'ed pressure, e:=i~sion~ of "TO.. may. he reduced by 
is felt that, by proper desi-n, emissions of Dar~icuiates a~d hydrocarbons will 

(b) Economics. Economics estimates can vary bet:~een one estimator and anot 
least par=ial!y to t'.,ze use cf diffare.-.t basis for pre oaration of the estimate. 
=h~.~ an e-chemic -.,_'vantaga for flui/ized-bed boilers, in comparison ~ith convent 

One ¢stimz=e is sho:~n bole::: 

Conventional Boiler Pressurized Atmospher: 
~(gtac~= gas ~leaninq) Fluid Bed Fluid Be, 

337 265-277 295-313 Capital cost, $/kw 
(600 :-.~; plan~) 

Power cost (mi!is/k:..'hr) 13.4 11.7-12.1 12.5-13. 

N.A.=not a~ailab].e 

Fluidized-bel combustion offers one pro=isin~ means for achieving the objec 

reduced-cost po~4ar using the plentiful U.S. coal reserves. 

It is projected ~hat, once flu!dized-bed combustion is successfully develop 
be applied to 0.2}~0 ±~ B~u (input) cai~acity by 1985, and ~.2xlO ±~ B~u by 2000. 

of implementation could be ~reaLer if coal is called upon to provide a larger I 
U.S. power than is currently projected. This degree of implementctien wo~ld r( 
savings of $0.2 billion in plant capital costs by 1985, an~ $2.9 5il!ion (cumu] 
2000, comparmd to convemtio=a! boilers uith stack gas cleanim,~. The reduction 
~uuld be 0.7 mi!lion ~ons in ~°$5 ani 7.2 million tons in 2000, co~Dare~ to ai 
conventional boiler. If the elevated-pressure systems result in an improvemeni 
therm.al efficiency to 41%, a savin~s in coal utilization of-up to 5 million tot 

could be achieved, compared to a 3B% efficient system, p 

The major uncertainty in the progra~ is the demonstration of ~ne operabili: 
full-scale, integrated boiler systems. This uncertainty will be =inL~ized by 
each process variation ou an inter~,~ediate scale (30-501B#), and on a s:zaller so. 
uneertalnties include demonstration of sorbant regeneration and sulfur rec~er 
tion is to be employed; and 6~=ons~ration of high-temperature, high-prasiure p 
removal technology, for pressurized system~. The potential for the process, a 
comin~ these uncertainties, 4s adequate to justify proneeding ~W~th the program 

I 
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f the pro~rau ~:~ to dev~lop tec!'noloEy for u~ilizln;, this naKion's sub- 
vc~ f o r  ,:]vctr~c .~c':cr ~ror!:urion~ :rith :~ini;;::-:-.ed environmental impact 
:or costs" Succe.~:~ful icvel~pment of the proposed vazia~ions of ~he 

s~ion ~ocess w£11 achiev~ ~his obj~c£iv~s according ~o current da~a and 

al impact. Darn from a variety of experimen~ai fluidized combus~ors 
e-duc~ion in SO. erissions with the addit_on of sorb~nt a~ a Ca/S moi~ ratio 

indicate thai, ":it~ -" sys:em [or re?,enerating the sorbent for reuse, 
' b-" reduce< to .-, Ca/S ".i perhaps 0.5. Limi~.ed d~._ also indicate .~naz, 
;,~, a: ele';a~od pressure, eu'asions of ".O may be r.-d..ce-; by 70 on-, !E 
cD.~r desi"n, eni~sic~_~ of particulates a.~d hydrocarbo.ns will also be low. 

Econo;.~i¢~ ~sti.,a~s can vaby be~%,'ucn ~ esEi.n, ator and another, du "~ . at 
thz use cf Si{f~r~n£ basis far preparation of ~:.-e estimate, "..!os~ es~:~a-es 

. __t~a~.e~-=cs boilers, in comparison ~:i~h conventional hollers. 
:l[~ oelo::: 

Conventional Boiler Pressurized .:,_tnospheric Adiabatic 
(stack <as cieanin~) Fluid Bed Fluid Bed Fluid -;;ed 

337 . 265-277 295-313 320 

13.4 11.7-12.1 12 . 5-13.1 N .A. 
%- 
~.A.=not available 

:ozbus~on offers one prc:ising =eans for achieving the objective of elean~ 
usin~ the plentiful U.S. coal reserves. 

that, once fluldizcd-bed combustion is successfully developed, i~ =~I! 
0 ib Z~u (input) capacity by 1955, and a.2xlO ±m Btu by 2000. This =~=~.~'_ -== 
zou!d b~ 3rea~er ~f coal is called upon ~o provide a larger fraction ef 
currenz!y projec:ed. This ':.~=-~e._~,._ of izplemen=ation would resulz i ~.. a 
!ion in plan: caTital c~s=s 5y 1985, and $2.9 billion (cumulative) 5y 
..... e .... o .... boilers ~;ith sL~.c., Zas cieanin~._ ~q%e ~_e~_c~_on ~,' 4 of SO o emis~icn 

&^ - 9  ~ tons in ~;o5, " " ; ~ . ~nc . million ~ons in 2000, coz=are~ to an unco~trolie~ 
:. If <he eievated-pre~sure systems resul~ in an izprovement in pian~ 
to 412, a savinKs in coal u=ilizatlon of'up to 5 millio~ tons/yr in 2005 
tom;arid ~o a 3S~ efficiont system, p 

rtn~nty in ~he proDr~ is the demonstration of the operabillty of the 
~ted loi!er systems. This uncer=ain~y will be minimized by firs~ studyin~ 
ticn o~, an in:e~ed~a=e scale (30-50:~O, and on a sma~_er scale. O=h~r 
~d~ den~ns~ra~%on of sorbent re~neretion_ a un ~ sul~u.: ~ recovery, i =~ re~aner~:- 
~cd; and ie~on&~ra~n of high-temperature-, hi,h-pressure par~iculaza 

for pressurized systez~. Th~ po~entia! for the process, and for over- 
tainties, i~ adequate to justify prcccedin~ ~th ~he program. 

2 

! . L : 

i . -I 

.!i 
i 
I 

i 



E~';ERGY RESE,.%RCIt AND DEVELOPMENT FACT SHEET (Con¢inucd) 

i;.e.=,:,.~ ,....l,,. 1,¢j;~t:,. , ~,,d ~,'..~*" c,.U,;,,,,~t. Ir,~i,'dl¢ ,Int~'# by l"|~'~Z ~'¢~r Ot,~ Ouaf'ft'r). 

,~, D=VELC~"~.'E:JT ,'~'.! L r. ,STONES t,,,~h,., ,~,", e,,,,,re,ri,,'Ivl 

(L,f,l~f ~'itl." =h P f,;d='=:,,,,," Z,~ 60 cP~,~r~ct,-r= ..d mp,1*'¢-~J 

I b. DATES 
S*.,rt lJ Com:lel= 

71 ] 75 

74 76 

75 78 

76 78 

77 80 

75 2 80 

76 1 80 

75 1 80 

Cc.u'e=~ 0,6 ~." pressurized plant 

.- ":ie=. = 50 i.% az::osp~-eric plant 

• :o:tul-_.-e 2 "-':",: adir-Satic plant 

Cc=-iete 30 ':.'.: pressurized plant 

~o ."'-'-_':o 50 "Z: adiabaEic plane 

f-:n=i_z_, ~ = 3CO :-=',: oressurized. D!ant. 

"'-:zl.~:e ~;CO :[7 at:-:.ospherlc plant 

"--.i-.'.te 5"%0 :,'..:" acllabatic pla~t 

".:.-.T!¢Z"_ '"" ; : u..=ra, eu znzhen:atical model 
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E~;.q;;GY I (ESEA; {CH A N D  D E V E L O P M E N T  F A C T  SHEET (Con'Jnu_~d) 

-" -~-- SU'.'~',',ARY CF FU,~,~DI."~G REOUIREMC.NTS-Fedc, lal Gov,.'rnmont Only (In nmlttloeur o fd . l t am)  

..,DUD Area 

P!uldize~-Bed Combustion 

- ?ressurized 

- atmospheric 

- adiaSatic 

- s u p p o r ~  

FY 1974 
(Non-Add) 

OL~h. I Ou:!.'t~ 

(2) 

I , 

FY 1975 

Obts. I Outlows 

1 . 8  

~ 8 . 0  
) 
i . . . .  
] 

3 . 0  

5 . 8  

(31 

P f  1976 

Obts. OL~I a'i,"S ~ S .  

1.3 

4 .6  

I 

6 . 0  

_ _  5 . 8  

mr  I;~ 

( 

q._ 
% 

1 



(4,' ' (5] 

FY 1;~T7 ~ I g ~  

12.2 

i51.5 ., 

Z 6 . 4  

$1.5 

6.1 5 . 2  

I 

i 2 . 0  2 . 0  

. [ 

Le..,'e! of  =..ffort: 

• i-1 M A X I , ~ . U M  

~ . ~  O R D E R L Y  

[ ]  t¢.:NP,.'.V.M I 
. 1OE,NTI F ;CATI0 , " I  5:U;;~ ~ .Lt 

05-02-~5-03-~.2-, ~-S6-u~ 

(6} 

l g 7 9  

Obls. I Ou: lays 

"i' 
I 

20.4 1 
.... i 

{7} 

Subll. i ;nl 
F Y  1975-79 

0his .  Ou:hzys 

I 
I 
1 

t 

• 6 2 . i  
h ~ ,=  

i 
51.5 

3 . 7  

d 
I 166.9 

! 
I 

24,0 

)j 

! ~ . i  
z . 5  L _ . _ _  

2 7 0 : i -  

C L ~ s .  Oc::.~v~ ~' C.h'-.. 

B-',:~r.:¢ TO I' To,'.H [ • [.,.a.'.'. ; 
Corn;,:.-':+ ~ FY ~9;4  r:-,,'. ; 5 :" 

r &: . .  

] '.; 

I 

2.' 20.0 ' t  

;! 
!i 

i o !I 
! i, 

,, _ ,,,, , ~ 

| 
! 

i 

I 
I 

I ( 

I 
I166.9 
I 

i .~ : ,' J 

I...o • 7 5 . 0  i~ , , ; • : _  

t !  = 

• ' ! 

i! i 
3.o !( . . . . . .  zo.~. 

i 
,i 

98.o ii 

- -  i ' l  

t 

i 
I 
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n S~J:;'.IAF, Y OF FUr~DING RECUIRr-M.~NTS--Fp,jc~a , Paow~rnrncnt Only (I,I mllil,.~l of ¢Z.l%*rn) 

Retlu~r~m.~n2 

\ 

R. C ~ r  F.ATI. '~G t'.~,', • p. f , ,r  .~..t,it; 
TL*?. ~I E)lD."#Yl~g ~,~/UH'eP.11:.'I.'$ ll./r..Wl Detntt :ghert) 

b. UC'~:.-;TIIUCTIO~ (.'&'r p. f,*r ,t,.ru,/; 

"~ C'..:' Cm~' . ' , ruc ' .~am |:(c' ,qut.e.~vH~$ ([P.Jnl D e f u / ;  S,f:L"~t) 

C. £ [ : : J ; ; : , . ~ K . ' ~ T  (.~,.,. p. f , ) r  d, ' te* : )  
T., , . : '  ~" ,/u;|,,'t'.,,~ll~ Rl-,juir(~l.-.%.~ll'~; ( [ r u m  I)¢tlJgt ~ h l t f t )  

d, GPAP:D TOTAL--OBLIGATtOI%'S 

e. G,~,%ND TOTAL-OUTLAYS 

I])  12} 
FY ~"_.7,; 

(NOI~-AdC} FY 1975 

Q ~  

5~6 5 . 6  

V ! 
q 

18.6 

13.0 T 

{3) 

FY 197G 

Obts. Ou:lm.-~ 

6.8 6.8 

1-;3.7- 

17.5 

F Y *  

6 . 1  

li 

_.J 
71.8 I 

I! 

t 
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(4) (S) 

I F ' Y ' I 9 7 5 [ F Y ~ 9 7 ~  

.7 

Ii..... 

.5 

65.7 65.7 

71.8 

m 

I 71.8 
I 

7-57V4 

85.1 

(6) 

~ OuIl~ys 

I il : !  

3 7 . 3  3 7 . 3  '; 

7~--T%77- 39.8• 

L=vc' of =ffort: 

[~ MAXIMUM 

O';IO£.. lILY 
M Z ;,: I;.',UM 

.I 77 

77.1 

{71 

FY ~!175-79 

Oh:'.. Ou'l=vs 
I 

'{ 66.5. 66.5 

I 

~ 70.1 

270.1 

. iDE ,~ ;T IF ICAT ;  0 .~ : ; ;  ..-: -~- .-. 

05-02-55-05-12-75-2 "~-01 

8.,~!~r,:'.: T o  i:, - ' : ' - ' :  ':: "" ":"' 
. C,~n,r:'e:.: ~ .cy ~£;.-  ::. ,, ; 

I ' °  

I q , 

I; I 
,, | 

5s.61 ': 
"i 5 $ . 0  i i ! 2 4 . 5  : . . . .  

i I 
iI ! 

I i: l I' 

I : t  : 

40.0 4 0 . 0  .~. 243.6 ! Z43J 
I °: l 

° l '1 

1 ia 
; il  ! 

9 8 . 0  

i i; ' 
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