ENa viGre than 12 chor2cleie and
aporcs for nme of cunhiocioe,

Site wilh 1o vk vl Lie
erdonmes!

Stata: l County:

Lig|

W alandargl ahbrer e iion for choeed
vp lo 16 churacbers wed spraces for
county,

LOFC un'.‘t«(--c‘rnn i
b '

S vl e svare, h-l“ b
performied

Stote: l County:

{Site where werk wiil be

| NANE OF CONTIHACTOR:

» ] State: County:
pcrlorm”'i "’; -

 NALLE {
Site wihiere 1 wara will be

ANE OF CONTIACTOR:

!‘i State: County:

performe. H

NALIE OFCE:T,

A Site where veaiie

ThACTOR:
>

waui b State: County:

serformazd

4. BRIEF CISCRIPTION OF
PROVOSAL
{Nae mare than 23 lircs af text
and 1o reare than 70 Shersters
and gpaces por lined

Four (4) 100,C00 2D Plants ars rrooosed exploving {1) Direct
h*_.’c.roq__'zat_.cn, (2) Carmcnization with hyérogenaticn and utiliza

of all crzxr, (3) ..:Lcu/z:yc*‘fccn.:t:.c'm, {4) Gas“.:l.catz.cn with

tion

TR
wteTal

igChar oh. s or relefed synthesis. These procssses may be in
Briclly qutline paturs and score Fisc o 'E C.aecq ? relat a4 S P
of viork to 2 Lnduriaren, varicss cordinatiens. . .
inciuvding any ravz iacdiles . -
suhich risay have 1 52 asgusreg
or consiructed. *
6. JUSTIFICATICON (Lsc g sepzrate sheelfs). Sve leem 6. on Inséruction Sheet.) i
7. MAJOR RIESOURCE RSQUIRENENTS
RESOURCE . 7 .
e v "% | FISCAL YEART 1978 1975 1277 1978 1979
3. MAKPOWER [1) Sc.cnailic 3C0 3C0 i 300 2C0 200
¢sn man yecrs) {2} T=chnicsi 300 3G0 1 300 300 300
(3) Supazet €05 £00 500 600 600
(&) Otker e 200 1000 2000 1500
b. RAWIATERIALS ’ ) P
(Lis? miatevich cud uints of
mceosure below, such os ton: of minor minor coal coal ooal
Coan warivle of oit Kiiraus of 1.0:100 10.0x208 oy | 50.0x10%
wraricm, cle. Saox cmount Of . <
cach in columns at vickg ) th/yro waker . wacer )
20,000 acre ££.50,00C ac
¢. LAND ARZA 1 Govicwrmed .
REQUIRED » Gouaesssd 4 2560° . 2.550 =
fin ceresh [ F:natetyenan x| Szra ac 19771074
14} Oter No adéitioncll zrea reguired )
d. OTHER RESOURCES NEECED 4

(SPrcify item ond unit nf
meatgre belue, Show nusntity
of cach in columns ot right}

L§}]




CHEPGY HTSEANCH AND DEVELOMTNT FACT SHEET (Contnucd]  Levet of Effars
i Maxiau

O orotaLy | g5-0.4-21-03-12-78-
D MINILIULY

HDENTIFICATION NUL

G, JUSTIFICATION -Siate the specilic enseqy problem or abjuctive, and specify huw the proposai will contriute to the solution of thw problem
OF ATnu it Tl obee g true, DRehe s e s tor selection the reco e crded appie i h eoer gtbaee slternanes, Alwo include the benefits
apecte ) Lo b der s T tronm ot dhes sectaces ©F ol the prablias, Tog veoney the prasect 14 prannsed, Quthine tae sk s/uncertlinties
LAWY, plans t3minnege s/U aed basis bor praceedingon lace of B/U. Quantitalive dota shawid be waed 10 the tulleet extent,

Tha abjectiva of this subnrooram is the dovelermont of a viahle irdustry for ¢
versien cf coal te a clean buwmnirg licguid fuel. Such a fuel can be used for g
aticn of cleciric raer rolieving prezsure cn use of oil and cas. With additi
treatment, the licuids can bz further refired to mctor fuel. All processes prc
other cnorgy by-sroducts such as pipsline ¢zs, LPG's, electric oover and may ¢
a clean kuming selid as well., Bach of the products will contxribite to the xr
of pressure on cil =3 gas.
[ ]

Production cf 2 clean hurning liquid frel sheuld have a2 hich pricrity becavse
brozd enargy morket fhiat can be served by such a prodact.  Clearer air is an o
irportant scéoncdavy kbenalit.

Tale subprecria is based an technolozy that hos been carried through small sc.
ecuirment amd is susnorted v on-going pilet plant orojects. The primary riss
scale~vo wilc: reans thot plant catouts camnot e cuarranteed put product quas
cal.  The priTixy Darrior to conmercial accopiince is industrial fear of ther
of the imvestmant in conmzxcial plants. 3y essoming the major risk, the gove
will insure the mamimum rate of conmercial adcsiicn of these processes.

Repid coTorcialization ¢f clean burming liguisds frem coal holds premise for ¢
Capandenca ¢n vidile aast cil and cculd lead o naricm2l energy self-sufficies
The proorar shauld be surperted by irndustry at ©he 50/30 basis.




DEVELOUIATNT FACT SHEET (Continund)  Lewt of Ettan
21 maximaum i

H

}

TDETITEHRICATION Uit i

0 onuiy 3~0-~21-03-12-75-03-01

O iy

aevitic encrgy prolilnn or objrctwe, and speafy how the protasal sall contnboate to e solution of the problem
et 185 o ersm for adeg g the reeoa srcded 3ppees whewer athee witerntives, Mo inclade the brnefits

e tene Thes 18 oree Fagres OF Sobant the proiloes for v the progect i progsoned, Qutioe the reksfuncertainties
arnl bazss ot proceeding i face af B, Quantitatee: dota sheid be aswed 20 the fa'ient extent.

e of this audmreorom is the fovelerment of a vichle industry for con-
oal te a cleon bummirg Licuid Ifuel, Such a fuel can be used for goner-
ctric poiter rolicevirg pressure ¢n use of oil &nd gas. With additicnal
he licuids can bz further refincd to metoxr fusl. All processes produce
by-Drodtets such es pipsline gzs, IPG's, electric rover and may produce
irg sclid a5 well. Each of the preducts will contribiite to the relief
o cil ad gas.
]

T 2 clean burning licuid fuael shewld have 2 hicgh pricority hecavse of the

rovket thot con be served by such a product. Cleaner air is an equally
cendery benafit.

ram g based ¢n technolozy that has heen caxried through small scale
3 is susTorted by on-going oilct plaat orojects. The primary risk involves

. - RN ey m -y o e L - o e o ~ v 3
o mezns ot olet cutoubs cennot ke quarranvesd but product cualiby
Ty baamrior to eormaxcoizl accoophaoncs is industrial fssy of the mooritude
- . ——— 3 - -~ = - ~gr—— > -~ . - A3 -

in coomarcisl plants. Iy assuming the major risk, the governman

nmimiem rete of conmercial edcsticn of those processes.

or
(I
i1

cielizz=ien of clean buraing ligniss frem coal holds premise for dscreoasing
m middls eaxst pil and euld lead o natiomal enevoy self-sufficiency.
sacald me sarperted by irdustyy at the 30/30 basis,
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NZRGY RESEARCH AND DEVELOPMENT FAST SHEET {Continusd)

SIDULE inmiiude miea 0 foe s end agjor cquipment. fndwete dates by Fiscal Yeer and Querter) .
3, DIVELCPNIENT MILESTONES (nuersber ench cousccutire!y) b. DATES
R " -
e ornd.ct
Lirit Title of Niostone (o £0 crarce!ers @nel spaces) St b c . ce
FY O iFfY ! Q
.
I iga Plent £l 75 L 7 !
Co ziruch Flant 1 76 IR '4
. TLot Crerate Rlant 21 78 /9 12
v Broocstion TFlanac &1 79 —_

Plant £2: Dosign
Censtruct

Tezt Cporate
ProZoection

Piants £'s 3 and 4: Design
. Censtruct
Test Operate
Produciion

Suzoarting Pilot Plant Program

Croorating Data: Process £1
Prccass %2
Process #3

2gr. Studies

Ccmbination Plants
Cost Estimates

(Conhinue to next column)

75
76
78
79

75
75
76

74
74

W H+~

T

TR WO R

P Wik

I wes

[




Levar f: vhare: .
HT MAXIMUN j IS5 TIFICATION NL ISES
0

3 ORDERLY
s R YTES LHIEP

5-04-21-03-12-75-02-01 -

3. DEVELORNVENT MILESTONLS focnlinmed) - W Li.z: - .
S st z .
{Limit Tetre of Aiih:tone to 60 ehnredfers and spaces) == .
- . Y 4 L. -
F ] 2. R .
+ ' 3 -
. 1
M \ w
: i :
1
- . : I
M v
N ‘ N
i H -
i : :
; i .
AR BN
1 H
o i ‘
. 1 M
" ! -
- : T
. 1 -
3 -
. s ©
. 1 M
: i
°} ' :
. i .
i :
% !
: i
. N -
i ; 4 .
N . -«
. : N
k4 ! :
. 1 -
14 : 3
H s 1 v
P )
i -
: b 3
. <
K -
. i :i -
I -
i -
Ha -
i 5
i 4
i =
i z
u ~
i 3
i <
! g
. . 1
: : i -
H 1 2
H ) 3
| M
b
) 1
4
. i ’
4
"
! :
| i
t .

{Continus on acparate sheet) Pagn 3 ot 7



RINEIMG Y RIDS/ANLS AN UEVCLUFIIGINT CMes NES ) VLU

2 SUMAIARY OF FUNDING REQUIREMENTS—Federa! Goverament Only (in mitlions of dollors)

{1} 2) 3) (0]
FY 1974
(Non-Add) FY 1975 FY 1976 FY 1977
Peauirement Obts. | Outlays | Obls. |Ovtavs | Obis. | Quttavs | Obts. | Outteys
a. DPERATING tSccp. for cetall) 151 {101 215 | 215 | 265 {263 | 225 | 225
To2! Cp<raing Roquiremenss (from Detall Shee?)
Y. CONSTRUCTION (Sce p.  for detail) 125 75 650 450 11250 11150
Toiy' Consiruction Roguirementr (from Detail Sheet)
|
e. EQUIPNINT (See p. for detall) - 0.3 0.3 0.41 0.4 0.2 0.2
Toral Equipmant Requirements (from Detal Sheet)
d. GRAND TOTAL-OBLIGATIONS 3
e. GRAND TOTAL-DUTLAYS ——— —
- R
NOTE: I cooparative progroms are proposed, indicate the amount by year of both private and Federal gowcrnment funding. A bricf deserip .

raemn i hilie[ne ehngld ha ceparstaly penvided in the nhave format,



Z)

1en

Outlays

FY 1978

Chl=,

Oustays

FY 1979

Ohb'z,

Level of Efore:

2 MAXIVUNM

IDENTIFIC
05-0:-21~03-12-78-23~

)
Batarze To

Comaie2

Oois,  : Qudays

225

220

220

220

1150

625

730

350

0.2

C.1

0.1

. A deseip

T.:n of the Cooperative progroms and the rationale for the division of {unding

RTINS EUTADI 9 T8 28 s F E ROV LA et AY A T 12 et bomd]



ENZREY RESEARCH AND DEVELOPMENT FACT SHEET (Continved)

2 Q?Z7AVING

'L CF FUNDING RECQUIREVENTS=Fedorai Governmen: Only (in mitlions of éoilars)

(%) 2) 3
FY 1974
(Non-AGd) FY 1975 FY 1976

1TEM Obls, Outlays | Obls, | Outioys | Obls. [Outlays | ¢

TOTAL ¢Cerry roruward ‘

. to <ummery shect) >[151 101 215 218 265 265 2.

v eI TR e Tl T IS e — e ——

) Fime ot Performing Organmizetion.  (CR {Centractors) 150 100 200 200 250 250 2
TEADOWER
ATEALIALS

. MAJOR PROCURZMENTS A

! ALL OTHER
TOTAL FOR THIS PERFCRMING ORGANIZATION

15 me ot Feelormra Orcemizauion: Bu 1nes 1.0 ¢ 1.0 10 10 15 15 1!
MARPOWE R
MATERIALS
MAJOR PROCUREMENTS
ALL OTHER

TOTAL FOR TH'S #EREDRNIING ORGANIZATION !
' i
1 Name 5f Perterming Crganization: By Standards 5 5 10 10 u

MAKPOWER

MATERIALS

MAJOR PROCURENMENTS

ALL DTHER

TOTAL FOR THIS PERFGAMING ORGANIZATION

} Nama o! Performing Organizaton:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TZTAL FOR THIS PERFORMING ORGANIZATION

{Continue or




Level of Effort:
MAXILIUM

IDENTIFICATICN

L ORRRTE 2
z

s n
M- v mo

i ‘Ax TSI TN
D onaimnsum .
{4) {5} {6) {7) 2 =
FY 197 . SUBTOTAL BALANCE TO
7 FY 1978 FY 1979 FY 197573 ceoPlETE |
Juls, Ouravs § Clils. [ Quilays { Chas, Cusloys Obls, Qutlavs * G- } Outey
l : o .
25 ;225 1 220 2204 220 220 | i |
00 (200 200 200} 200 200
4
" . ;

15

10

10

thn

. o Separate Shees)

;

Page 5 0f 7




~

ir

SITA L CT FUNDING

COH3TRUCTION

ITES Obts.

TEQUINIITERTS ~ Ferlerdi Gavernment Onty fin millin:. of ¢aila~)

FYy 1274
[(Non-Add)

Outlays Qols.

FY 1975

Outlays

INTAGY RIBIARCH & DEVELCTRTNT FACT SHEET (Continued)

FY 197G
Obls,

Tctal rfunde are Shawn - Industry Participation not Specified
11 2) 3

f Outlays| Ot

ezt Location (Siefe en? County) and Te! Eztimater Cost

|
]
TOTAL 1Cerry forvard |
26 sumaury sicet) > |

L A5

75

-1, Every projest Losting one
arely wdentifeed vttt bricf 1tem
No.

ORI AWETH RTINS A X | )

1 TEC (0 mithors)

75
759.0

i
|

~t v Jl u:l
f:.c-'.tlcn .
burning

300

250 |35

FFROIZCTiINn! (o exc vd 30 cheracters and spsces.)
_..r:.:.r: Iiguid Tuel

~

TEC (i millions)

750.0 30

i e g me = p——

comomchaon

Process Plant 12 is a direct
lant producing a boiler

e -.,-.,_1.1~
e e ea—m s

a ..or _Lel frac-

25

200

106 | 40¢

CT /N tacses
b Belead
bk

Lics 'an Muel

Jelanicters cril spoares.) ( )

TEC (in millions)

$1,500.0

B el amttan ST

Prozess plants #3 and 4 are
m=ltizle oroduct

extrzction

&nc hydrogmation.

clants bascd a; SRC,

150

100 | 50¢

(Contin:e on 8
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ENERGY RISEARCH & DEVELOPMENT FACT SHEET (Continued)

SETAIL CF FUNDING PECGUIREMENTS—Fedoral Government Only (in millions of dollars;

. ECUIRTTENT

(1

(2) (3 {4}
. FY 1074 - ;
TE AR I FY 1975 FY 1976 FY 1077

(Z:0% Lt not o exeecd 69 charzclers and spcoes) Obis. Cutlays s Obls. {Owtiays | Obls, | Outiays Obls, | Outlays
TOTAL (C=rry rorward I

v : tosummary sheet)  » | 300 -3001.260 1.300 {.400 | .400 §.200 | .200
- itelthtemct oo nmem Taie— i
MZ LU T e colleTs OF ook, H

ITR [Ioazreckors) .100 + .100§.200 | .206{ .320l.30c f.ic0 !.100

2ulines (Covt Lab) .200 .200.120 .160{ .100}.100 §.10G | .100

(Continuc or Scparete Sheet)

T~




Level of Eftort:
B mAXivuM
1 orDERLY
I mnanaus

15) ©: 7
ey SUSTOTAL TOTAL EXCLUD %G
FY 1973 Fy 10n % FY 1975.79 . FY 1274 Co5. 752
Juls, | Outlevs | Obls, Ouzieysll Co Outlays cots. | Quties o ! Cormys
] ‘ :
100( .100§ — {— I L. 1. ]
h_l,w__ ‘ I
e | — ] — ——— .600 {.600
i -
100y J100§{ —= {— .500

560

Page 7 o 7




CHERGY HELLARCH o D VELOINAE N

% FACT SHLLY

Levelat bt o

() s
G oty
C) rarameuss

o)-n..

: mrrmncmmu ORI

—52=4) 3 =-(

-03-12

La PhIGRAN
3] <n.l | e OLE]

r

. Pl eneNT r\\xl NL,Y

b, suetrT

4. COMTHAUTOR AND SITE TRACTOR Vovicus  25-35
L —_—
ING more than 12 cheracters ant l Sile wihere ""'-"k will be p,l State: l County
ADICCS P vl aaf cuetkie dor, Lot e
pae glandard alsirctelean for stape s RNt E ( l‘- Cn- T 'IF‘CTO'(
uP dox Fri Chorgctors ared Kot Tar] St von oo worv voui be bl Siate: l County
counfy, perin-med 1
' . NALIE OF CONTRASTAMN:
Site where wiork will oe bi Staie: ¢ County
perform-y ' ‘ N
. NAL'E OF CONTRACTOAR:
Site where vicik wadl be P] Staze: County:
N perforo.-5 '
NALNE OF CONTRACTCR:
| S.te v hare veerk vl Be > S:ate } County:
performer
S. BRIEF LISCRIPTION COF
PROPOIAL
ING Fore tiin B0 Sres of it Current coal rsssarch r rcjc ccs will be accelerated. Pilot plant
and ro morc thar i} charctey prejeces will e coopletod and the data weed te dosizn a modular
A coc por ling A ) - -
oend spaese pur fac) demeastraticn plent foo oroving results at a cxrmercial scale.

Briafly outfira natu-e and scope
of vioin 1c b2 urd ~en,
inzluding nny naw fzotines
wihick oxy Rz 1o o2 agquited
or construcied,

The nmodwlear plant is e_\.*_:ec":—.«.‘
car=arcial. CDzsi

ign to ke o

O k2 gbout 1C% O the
cn enG inciude pilct

size of a
plant resul

6. JUSTIFICATION (Uts e separcre skectis). Sce ltem 6. on Insiruction Sheet.) f
7. MAJOR RESOURCE REOUIRE!
RESDURCE -
v " FISCAL YEAR > 1975 1976 1977 1978 19°
2. RAKPONER (1) Stianmitic ] LU 1co 100 iC0 20¢
(in mun ycors) 12} Totnnical i 200 260 200 200 20(
{3) Sczoont ; 3060 362 3CH S00 30¢
14) G2 et ' —— 100 500 200 —
b. RAW MATESIALS
{Liit m:gicric’s ond units of coal ceel coal
micasre bulow. such & ans of minor minor . 150,000 toy | 1.0x106 tpy | 1.ox10€

cool, barrels o] 04!, K;in.:r.:rr.s 34
urgnium, cte. Showr conounl of
€cch in columnz at risht y

€ LAND AKEA (1) Goetowrsn |
RECUIRED (2) Sovteicaed i 640— [ —
(in ocren) 13} Provziaty oweras | | Sem2 exeas asi1977
{4) Cuver i I o eéditicnal |area ne
d. OTHCR RT3OURCES NEEDED




Levelasf TR 02

{) teeise 3
Gi oy
) tarasouss

RO CATION T L
0\-1“ ML(3-]2-50

Ba

vo—iy]

ﬁ l

-3 OF (o TAACION Uowicus 2535

I WL IR \Milbé p| Staze: County:

Tannad

STt CNNTRACTOR

SR ETCR J1.13 A /TH R ST ! Seate: .
Yoyl ;‘.; Su County:
S5OV CONTHASTON

; vnu; vtk el 08 brs;,;‘_ County:

form. 1]

NEOF CONTRACTOR: :
:,v.‘v:v; otk Wt e !_T S County:
orn X

MEOFPTRACTER.

: >[ Stz County:

urrzent cezal rezaarcen
wojocts will ke

Ve e
- ‘\.\.!..

P ..;. -~ ..,.,.
")‘.... -l L

S ‘v\’lll b&.. ale

vy e

lerated.

Pilot plart
= o dosizn a rso:ul '

Nty A — W=
emoostraticn plont Zor sresing results at a cormoreizl scale.
re meculer planc is expoctod To ko sbout 103 of &w size of a
ommercial, [Cszign to L2 kascd on end incinda pilet plant results.

is). Sew Itom 6. on lesirician Socel.)

7. MAIDT RISOLHIZE SEQUIRIMENTS

1978

Yad
3918

1979

H
d

100

100

106

200

250 200 200 200
353 ann 300 200 300
— £0 560 200

minor miror

coal
50,000 t0ov

ccal
1.0:208 oy

coal
1.0x10%

I8

640

Some oxeas asilv7y
o efditicnal jarea nzedad
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e A . g I

use starsfar? glrhirc pxittan Faralales N
up to §ii chwracters and space's Jar;

cauntv.,
.

!_H— (,{ '! {RLIU‘(

me . n wworv wail bu'

e p.! State:

‘ County:

NALIE OF CCNTRACTOR::.

Stle wheen weark will e bi Siote:
¥

I County:

perform~y P
. NAL'E OF CTNTRACTCR: .
) i:ﬁ;':ﬂg otk il 5¢ pI State: _l County:
NAME OF COLTRACTOA:
| Site s-:h:rgv..c.»c vaii be >I Siate: l County:
performel !

S. BRIEF DUSCRIPTION OF
PRCIOSAL
{No mors tun 21 lirve of text
and no niore than 12 chaneton
and spaces por ling}

Briafly agtiine nytees and saope

P ‘Pcu.c.:c ol-.:.: is exge

Cuarrent ceal research cvrelects v
Trojoets will ke coopleted ond the
demonstratic: ::;::\; Zer

ted to ke

will be accelerat
dota wed to design a modular
oroving resulis at a c:'-r:.:-:c:.al scale.

gbout ‘CB o: e

ilot plant

size of a

Of wios k To B2 erosrszken, J - .
indluding any new fxcies commercial, Csesign o ke ﬂa..»:d cn and inclide pilot plant results.
whizh ewty huus 10 D2 2snuired
or construcied, *
6. JUSTIFICATION (Lis a soparcee akeetix). Sec Item 6. on Inssrucsion Sheet.) ’
7. MAJOR RESOURCE HEQUIREMENTS
RESOURCE ) i
v FISCAL YEARD 1875 1878 1977 1978 1979
x. MANPCWER 1) Scimntitic LUl 100 100 100 10Q

(in mcn ycarsy 121 Tecnnical

i 280 260

200

200

200

13} Supamst

; 2606 300

300

300

300

18) O Oz - 200 500 200 —
b. BAV LIATERIALS
(st migtorics ond uxts of ccal coal coal
measure Lelow. sueh & ans of minox minor . 50,000 tpy | 1.0x105 tpy | 1.0x105 toy

coal. berrels of ol Kby rams of
Urgnium, Cic. Shour ertQuny oy
cach in columns at right )

€. LAND AHES (1) Gov-awmod

BEGUIEED 3y Gocrigored

418

640

{in acres)

13 Provzay=mnmg §

&2 areas &S

1977

{8} Cther

i

wo z8diticnzl

zrea needed

d. OTHER RC3OURCES NEE

{Sprcify store and unit of

measure below, Shaw quenlily

ol cach in colurina at nghit.)
in

RDED

(4]




[

k3

SHGY L SuAaldil AD DEVELUGEIIY Ton T i1 ICuiimu o) Lew braz ) §

O axisiuu 1LUN T ICATION HUNIRER
L3 oneiLy

O wmnmion L 05=04-21-03-12-52-03-0.

JUSTIVISATION - T azes 1l mgeoribar s-nvray pabhiliem 0r abyective, and spesdv bessr the peaposol we it conteibate 10 the 2otutinn of tha pwohlen
O WY nenwar of the olncrtive. S ennns 101 wirCling the recamuneaded Loprogch ouee other Yirrnatves. Alzo include the benelits

Crpein i L Do g racedd g et the Olyectives, OF sobu s the Lrnbilorag B wlacy the: proos et e petcraetnrd, Outhine the risk s/uncurtainties

IRIUL, plase 1o mansnze AL amtlis s Jr procesding 1o 1300 of FUU. Quantitatinn data shosdd be weed 16 the utlest ¢ xtent,

Same as maximem




- AND DL“"LLU;"""‘ S B SR RS A § {CUI!'.IHII -'} [ IR 1
. 0 na U G NTHHICATION LB R

B onoieLy
O srpiriun

{ 05-04-21-03-12-82-03-01

v the specifie snorey prohlem e alirctive, gnd specity bee thee prapncal wal! cantribute (o the coligting of the problm
C it dachistr ecatnns Tor selecting the pocommandead approach over other wes, Also incluede the benefits
framm men g e olyrciin 06 Suitr ] The Liaterms far valincs the pregect 12 54 d. Cuthne ter reh sfuncurtainties
e RIU and s for proceedng m face of B/U. Quontitative datd shisadd be usedd to the fallest extent.

aimm .




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

SCHIDULE rinelude maior fucitties and nupor equipment. Indicale dales by Fisca! Year and Quarter).

2. DEVELOPMENT \ULESTGMNES crumber cach cnnccentively) b. DATES

S:ant Complete

Fy :Q L FY j0O

(Limit Titic of Milestonc to GO cliarceters and spaces)

(1} Dirert t/Sérogeonation 75 | 31473 | 4
2 Corbonization u/idvéro & Char Utilization 72 | 2174} 3
(3) Extracticn/Hidro 75 {478 | 1

(Continne to next column)




Leve! of Effors:

O maxmsum IDENTIFICATION NUSISES
32X ORDERLY ] _ :
O naxeraum £5~0:£-21-03-12~22-03-201 |
3, DEVELCPMENT MILESTONES (continucd) b, DavEs
) [ S e
{Limit Title of Mileetone to 60 charactors end opaces) . s -
Fv | C 2 I
1
.
i
%
1]
-
I. .

i

i

: :
]
4

!

|

I :

{Continue on xeperale sheet) Pase 30l 4




ENERGY RISZARCH ANLD SEVELCFMENT FACI SHEE! tLonunusal

2 SUNMMARY OF FUNDING REQUIREMENTS~Federal Govarnment Only (in miltfons of dollars)

m 2) &) 4)
(ron-Ace) FY 1975 FY 1976 FY 1577

Requirement Obts.

Qutlays § Obfs, | Outlays | Obls, | Qutlzys § Obis. | Out

8. OPERATING (See p.  for detail)
Toat Oasraning Requirements {from Detoll Skeet)

5. CONSTRUCTION (Sce p.  for detail)
Totat Comstruction Raguirernents (from Detail Shee?)

€. EQUIPMENT (Scep. for ceteil) ) -
Tot2! Equipment Requirements (from Delail Sheet)

45 150 200 | . 200
. GRAND TOTAL-OSLIGATIONS

- 30 100 200 | |20
e. GPAND TCTAL-OUTLAYS ~ | .

ROTE: If cooperative programsz are propoted, Indients the amount by year of both private and Federal government funding. A bricf des .

cmee S ahg bt Sm cmcayeately irovicdeed In The pSave format,




Leurs of E41ort:

{3 CRDERLY
R HEE,

0 rraxiaum I

05-04-21~03~32-82-53

ICENTIFICATION RUNETR

-

(s} . (s} (¥4} . B -]

FY 1978 : Sublutat Balanc To i
l FY 1979 ;‘ FY 1975-79 Corrizte .
Oble. I 1= 1y9ta . . o i i
Yle Outiays § C9s. | Out'ays || Ouls. { Detlaye Cas. 1 Cuttays © Ouls. | Govaur o
: i ;
;i ! ;
i y ;
i it }
4 ! X! '
! I i
_ k E : |
l’ .
| H H
: ) e i
il ] ) !
L i i H
| ) P i
! i i :
. | il :

s i
i [ i |
‘; : ] i
! : v |
! ' 5
[ I H \
| S | !
i ) | :
- 5 oom D zn | i
150 50 § 759 500 . 125C | i
g |
i
. . | i
- -y H
150 160 | 750 500 | 1250 !
. % ‘ : -

!
1’ '
‘1ign of the Cooperative prozrams and the rationale for the division of funcing

4
et =

. Paz= 4

-




ENUHGY NLOLATE W Ur\’[LO-.‘[ Levelol B il

[ACT SUIET C[] MAXPAUN C
Ol onviuly . IDENTITICATION HU
SR XTI PETRER | ‘))_0 -21-03-12=55=014

Zoon PHOLAR
I D R HaTat i T AR

1y
17 Lisands

b, TuLurar

4. CON!E/CTO ANDGITE | NA Varicts | 15-05
{No vanre titan 42« haractore gnd ] Stata: ‘ County:
spacrg [or e O Can L, 1 !
et gbaendo g cihrecralern Lo abute) LTRSS O ’
up 20 16 characters anil sputvs {oor ™ e vl e State: ] c A
eounty, . paeforne. -J bl, 4 ’ 2unty: BN
N»“.'»‘F (‘ 3 C(“‘ I‘RACTDR
Site wP‘L'\-’ 4(‘IL St H be b}' Stare: County:
perfarpr -2
. NAP E OF CO“THACTC’I
County:
. | Siate: County:
perform:oot >|
5. BRISF DISCRUPTION OF
PROPCSAL
(Ko miore tian 24 lirce of trxt Tre evistirg pregrar for clean burning licuids will contime
an€ ro rioce o 7 charactors current minimom, Pace will net b: accelerated. Pilct plants
z s oper Hee . 2 SR - PR - ~
SRE SpICC BT e ke crarated and thozz wder constructicn will be coopleted ar
Briefly cutiin: cazurs and seane crerzood.  Tzsulting pilet olant data will be used to Gesicn
of work 1o £ u=e woxen, B ST se3 e = X h =
InSIuging 2ny ree o cones wlar Jimonstraciza slant ¢ Oz »roving a numer of proc
which iy Beve 10 Ly acimirza e Trocess a.l.te_. tes. Chz plant will have a capacity of
or construstad. 10% of a comercial picnt. :

6. JUSTIFICATICN (Lec c scparcte sheet(s). See Item 6. cn Instruction Shect.)

7. MAJOR RESOURCE RZQUIRINENTS r
E fic . N
R sc::m E | FiscaL vear:s 1975 1976 1977 1978 1
3. MANPOW.ZR (7} Sczieniifie LU 100 B 30 =0
{In man yecrsy 12) Teshinizal <uvU 200 . 150 150
13) Suosort 520 300 300 200
14) Ozher r.crie rone 0 0

b. RAWMATERIALS

(List matcrists ard unils of
measure below. suih cs tons of ha | I N [e]
caal, borrcls of wil. Filozrems of
urcniunt, ftc. Show omaur® uf
eoch in coluring al rizht.}

t LAND AREA il Govtowned |
REQUIRED 12) Gevt-icased 1

tinacres) (3P st ty cimined § :
{$} Other | =
d. OTHER RISOUARCES NEEDED l

A - 7 - . - - - o o




— e p—

 DEVELQM ?JT Level of B (g,
T O rariaun

O onoinwy

. IDENTIFICATION HULE R
ps g ST ERIOLE }) ..n.,-:n 03=12-85-013-01

COul e Cunili e

| A S

Cl_'_'_',‘_-‘_"m fisa Liands

icY Intryicr
R

L | NASSOF CONTRACTON: Yaricus  15-25

teramned 397 SLRTY ST O fk '-ll” [ 1Y) ;’l Suate; County:
¥ (L1 I T PR |
e lor, H —_ 1
LTI ST TR 2y PN :
slraven foor _,('v Wi e R W .‘ 1 [ N RN
. Seate: County:
porfrrns. g > l Y
»

NAME OF CONTHACTOR:

Sl(l. \lh(.’:' ..mlk W xl' bc H State: County:
perfarp -0 !
| uarE OF conTascTon;
Site whorswerk vl by D“ Siate: County:
ez 1
t 3
OF £ HTRACTRR: .
wors wall be o Stote Counrty:

B3

o tead Tho existins pregram for clean burning liguids will continue at the

racters currcnt minimmzn, Poce will not be acczlarated. Pilct plants will
ke conroted and thone under construction will be cc:r:ole‘.:ed and

Jremne m=zulting pile: plant C.u_;. will b._ used to desicn a mod-

s monstracion nl,z:t c-‘-*‘~:~ﬂf= CZ proving umier of precasses
Guirca :—.mi TECCEES glternates, The plant ».111 have a c:s:ac;ty of :bct.t

. 102 of 2 coercisld plant,
[} -

i
separcte sncetfs), See [terr 6. or: Instruction Shect.)
7. MAJOR RESDURCE REQUIRENENTS F
YEAR 1875 i 1976 1927 1978 1879

tifie RR 100 50 50 30
. } 200 200 . 150 150 150
at } =0 300 300 200 200
r.che none 0 0 0

af
ons of 1 I N 0 R

-ams of .
. wnl wf -
t .

Jiwnad

w3ned

BLUL e L o)

ELDED




'BLANK PAGE




em mWem s xwmeww g < ce-aamees oy »

e glanicdiryd Ghhreviadiss for s tafel e

L'L’?..'l_'_!u'-i_' TOit;

up {0 16 characters and spaces for ! waotk vl he p| State: County:
caunty,, . . oy
‘ OF CONTRACTOR:
Sll-. whc.'\' work wiall be i State: County:
peeinrnes
.  NAME CF CONRTARACTCR: !
Site weher2 work wall be .| State: ‘ County: )
poefarces
| NAME OF T RACTS
) Suewhere work < enll b2 > Staze: County:
parformad
S. BRIEF GISCRIPTION OF
PROPOSAL
(No miore tian 24 ines of text The existing orograr for clean burning licuids will continue at thi
a1d no n:0:¢ than TO chanacters Cabalvulibo] —;:_*:_um_ Paca will not bo aocals arated, Pilot nlants will”
and spaccs ber lirch ke czarated and thoze wnder ¢ C"IS‘LI".'.:‘;J.V.‘ will be ccrpletad and
:"':v‘;\r'k"*g‘:fui{’f:j::f“m cperzicd. Dasulting pilet plant éat 11 be used to desicn a nod
fUdineg Qry i 12 eangie ulzr omomstracion nl:nt c-rm bie of provirg a nuter of procasses
including any now ragutics <
which reay Bove 1o Le scquirza ard -:c:“:::s a.Lterra-.s. Thz planc wi 111 have a cepacity of about
or construcied. 10% of a ccomercial plant - -
6. JUSTIFICATICN (Lsc cscparcie skcel(s). See Item 6, on Instruction Sheet.}
7. MAJOR RESOURCE REQUIRSMENTS F
RESOURCE .
v " | FiscaL yEARS 1975 1976 1977 1978 1979
a. MANPOWER 1) Szismtifee L0 100 50 50 30
. ™ = ~
(in man yeere) (2] Yezhoical 239 200 150 150 159
13) Supzort BN 300 300 200 200
{1) Ozher rene rone 0 0 0

b. RAVW MATZRIALS

.
(List mualcricls and units of
rucasure Yolozs, suck es tons af

s
.
-

cogl, barrels of il Kuozrams of
urenium, cte. Show amuunt of
rack in colurmns al right.)

e LAND ADEA (3 Govtowonnd

REQUIRED {Z) Gavtseased

{inacres) 1531 Priwaze )y il

{2) Othar

d. OTHER RESOURCESNEEDED

{Specify item am? unit of
mesaure belaw, Show quantity
of cach in calumna at Fight.)




FICN RIGUAICH AND DTVELOPMENT FACT CHLET (Continued) Uit of £ (i
. r INCHTHICATION Ut

TrANINILNY
D unocet v 05=04-21-03~12-85
300 MINIRSUM

i
G JUSTIFTCATLIN. Srans yhe spoe v eonzniy probiien oe obgrctive, and pecily howy the propeosol vall comnbute 1@ the woluiion of the probicm
Or clknnirent af the wopeehives Bclusbe reaians 295 edectineg the ceconmmenndd appreo oo aver other abterratves. Alan incluce the enefis
expreted by L elorascel fraes e s the 0lyeetne:, o sotang the prabbems toe whoeh Le pnogeet e proposd, Qutline the rnks/uncertainlies &
(RIUL, plans v mangse U, a6 s for prow edmgan faee of R/U. Quantitative ditd should be usrd 10 the fullest 2 xtent. T

Samc as mainum .




DEVELOPMINT FACT JHIET {Continued) Leved of Eftont
Y A

5 onvikts  03-04-21-03~12~85-03-01

INCNTIHICATION NSt

0 MNINUR

weile vengy proldein or obpacove. tad specify how te prapoud eal! contributn ta the wohnion of the proliiem

L tuibs revaons for seloclurg e recampmnded apjuo 0 aver other alternstves, Ao include tne brenefits
wl e gbpentne . or wolviag the geetibes for which i proteet is praposerd, Sutiise the riksfuncertainties
ant boses for proceeding in face of B/, Guantstative Jatdsaould be used 10 the fuilest extent,




ENERGY RESEARCH AND DEVELOFPMENT FACT SHEET (Continued)

~HEZIULE rincluds major fucilitics end mejor cquipment. Indicale dates by Fiseal Yecr and Quarter).
a. BEVELOPILENT NILESTONES (rumber cach consceulively)

flimil Tith af Milestanc Lo 60 characters end spaces)

b. DATES
tort Cornplete
ry loley o

i

Timrniszion ©f Conmstxucticn of Piiot Plants

S speiicn of Pilct Plant DATA

76
78

82
75

&0

~

75
78
75

W

Db W

Cm— i
e o Nt

<raticn of Unit 3

[ R S
[Whe Slralit

(Continue (o next column)

70

§3

Lol ol Y 1N B N I NI S - =

5D

"

184

183.

W D abShiby s b B DO




{
Levct of Ctfort:
. 3 mAXiaum
17 CIDERLY

b AU EUPTEEY

I
|

IDENTIFICATICN RUVEER

05-C4-21-03-12~33-03~01

2. DEVELCPMENT MILESTONES (contivued) b, 22733
- . " Seart . Cimr oo
{Limit Title of AMilestone to 60 charucters and speces) - =
F¥ 1 Q Y - O
[ ,
) P i
‘ 1
. 1
i :
1 't )
¥ H
h i
: “ :
1: ;
i H
. 5 :
! !
il !
P
o H
!
A
d
. ! ‘
|
I
!
i
i
I
t
1
1
1
[ - |
1
- e
) !
|
'
1
]
!
i H
H3 *

{Cantinuer on acparate sheet)




ENERGY RESZARCH AND DEVELOPMENT FACT SHEET {Continued)

2 SUSMARY OF FUNDING REQUIREMENTS—Federal Government Qnly (in milltons of dolars) .

L (2} (3) ()
FY 1274
{Non-Acc) FY 1975 FY 1976 Fy 1977
Requiremen: Obls. Outloys | Obls. |Outlays | Obtls. | Outtays| Obls. | Oun
a. OPERATING (Seep. [for detoil)
Total Op=:zting Requirements /from Detell Sheet)
b. CONSTRUCTION (See p.  for delofl)
Total Conctruction Recuirements (from Deteil Sheet)
e EQUIPMENT (Seep. fordetcl)
To:a! Equipment Requirements (from Detafl Sheet)
435 75 100 75
d. GRAND TOTAL-OBLIGATIONS -
30 50 100 7:
e. GRANDTOTAL-OUTLAYS pr——— e
~a

NNTE: H scoparativa progroms ore proposed, indicate the amount

by yoar of both private and Federal gow:rnmént funding, A bricf dez

bt o= e Papimas




Level of Effore:

« 0 1 .
G waXimum IDENTIFICATION NUMEER !
. . C onoszRLy
€T paNun 5=0=21~03~32-853-11
. .
14) {51 ® - m RS ) 12

PY 1977 ’ £y 19 - . Subtatat Balance To §  TowlZwcuo~g

FY 1978 FY 1973 FY 1975-79 Corrplere i FYig7s.co . ve g
Oovdey

s} Cbls, | Outlays | Obis 1(.)t.uh'.\ys Obls, | Cutlays | Obls. }Ouﬁays Qhis, :0'.::!2‘,'5 T Cute

! . l!

-
) .
. A ! o
75 75 50 | 375 ~ 1 1,000 £ 1375
75 75 75 375 © 11,000 | 1375 |
;

. ! .
. g A brief dezeription of the Ceoperative programs and tha rationals for the division of funding



S e i s o, S —— e . .

» o " o !
X

- 5@;-0* qos 12

R e ¢ - —

- —

TProcesing Cerlwacilion

. Part 1.Ccrbustion Modificac

_EPa . .
ra —Olilca-cf-Coal-onearch DO R .

Lorioonoars i Improved Combustion Procestes
KR N LH RS 1 § S RN ‘

| LT FL R

PO AP RIS RS TP CR | PR RS

S CHNIRAC P LSS Utnl.

£ e thar I3 0 e ged LN [ T
Hiwovd fo ¥ bearie mf sl e A - el
afgr falTee c e f rats h* Ac €. (':_‘.‘.1 S 11],[

7R S SR R I IYE PRI SPSTITINS BN (VL S PRI PRSP )rk wond e
Coandy. | « - —
be salectad by MALL (07 COLIHALTOR
come2titiva arecyre. | Sacwrorevok T
att. Pacaniial

conilractavg arn | NALIE OF CONTRACTON: LC .)‘JS Liu
A N R Sate whes e woers winl be 1 a1 .
pariien ly 1iscad. :,."m“,_.. . t\(tn‘:’.\n.:t]r_n'

Tf\ ML GF CONTRASTON i
TSl Whet € o a Vet b :
prcforen:yd

5. BRICF DISCRIFTION OF Dy i~d b
PROPOSAL i v tha cO-
; d Th2 :
(Yo mors than 2f hires ef text " i N b .‘;t.‘] :
- e 4w »
agnzd no riace tkan 7O characicn R LTy 11
end spoces pres lined Was C &1r $o:!
Tar e omagl me -
Bricfty ousline n2tura and ssepe "":' AR A “'" e v
of work 1o b un e Yod not2 ustd with sne :
inclvding aay r o fsoities [t pollutien ¢ sol
which raay houe to te 2egured der L2 davalecsod, s
or comtrucicd: T ) T o ’
Ges n

z ors
ol o s 1 b
toward Fu dar
Tight 3T n<ida
fuels. "D _and 2 'ndifiad Tavhnstior Taehrs
Incusss Er~nngs 1S1 IIYIINR_AnG GImensiratle cont
ratnga C:?‘S~1C. rciatei zne toxic pollutant zmissio
indusirisl process furnaces, This 0R5 effort w111 e2lse be
teward improved afficiency in the usz of fuels arnd faedst
#0 Cerhustion of Peforpzs Fuais: Demenstraet2 a 1 40 comb
syStem Tor low e, amissions comerising 2 refermer of claz
sulfur) liguic znd gascous fossil fucls in cembinatieon wit
comrcustion designed for lean omaration.
6. JUSTIFICATICN (L'se ¢ sepzrate sheelfs). Sce Hem 6. on Instruction Skect.) F

1. MAJOR RISOURCE RECUIRZVENTS

T

RESOURCE _
v FISCAL YEARD 1975 1076 1977 1978

3. MANPOWER (1) Scienufic : 25 33 | - 45 54 P
{in rien yeers) (2 Tochncs! : 14 17 N 23 8 i
{3} Supnart ' 23 62 l- &5 vBZ !

- {4} Ozher ; 6 6 b 6
b BARMATER s FLaS0d 50,400 | 193,200 192,000
0,001 170,400 732,000 - 729,600
5,360 | 14,400,000 7,209,000 -
36,000,000  172.503.000 1,229,020,090

CLir! malerials and units of

1s ¢

measure below, suck as tone of F - Z

coc!, borrcls of u.i, kiogrems of 't‘) ¥4

uranium, cts, Shoew cmount of 170,0

gach In columina at right.) f o)
|

¢ LANDARZA (1) Goviowned
REQUINEL

|12 Govtacaned




— o my may e e oiman
‘ Con1 8 0T Praces
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(2243

R TR T
1 Lormou i

Inprovel Coshustion Procesves

) IR RNETY R
i, . . .
AL 2— 14-G5-12=75-50=0

tion Modifilcaticn (o,  other

< Epa . Part 1.Ccxbus
| R 0fficn-cf-Coal Pencarch nag - — e mremee e .
PrEAR 8 CLUTEACIOTE ES30 SonelvsR &V i T T T
amf i ... l Cruny
ay l - __"__'_./_. LI -
Cetafed s RN A0S RTITAR ERP i et
RV 3 & Tt U e s ol L ’ P T
freoeloare. g
LN B CHE S RS AT
bl Soty et e vanrk wall Ln -
troeboarae et
NANE OF GG A0 0 GOUBUSLIND oWIin 10iing
it wteere v s vl e "
petforns 1 e
LJasezren Founuation
St whier € v Sfa s et L
reriforoe g
d Co-begdicrs Tombaginay far
thz coo sistion ornc i
Tl = P i -y « A C
fore tutilirstion of fossii and
ir soilutasc arissi .
cone cozl and hravy aid h
2 vsad with saliar acuin-
Tuticn coebustion of coal-
red . loce B davalosed,  Dowales, ant gnd
Sdiviad Do medge £ oriwel Teroveiocy Yo it 107
ZIGE 20, O y #2348 Tor 2oa-
vy ostationary €33 11 k2 Jirzszed
toward paximizing systs ici2 idzrss inciuas
vignt and nezvy eil, nraii 3z ’ ancidalz fuisre
fuels., ID:volro =ed o 2 fohugstior Yachroisoy for
rlpgipiel Dweoags Fessensazr sz ITELBITRIE Coatri
robngds Yo coohusticn vogeted = Co utant smissions from
irduseria) procoss furraces.  SThis TEL effert 317 glco te direc
teward iroroved effisdency in the us2 of fusls znd f2edstock. L
0 frohogeicy of PBzforeed Fuasis:  Jemoustveds a 1 40 ceombusticn
Systinm TCr It LG amssions cororising 2 reforrzr of cizan (low
sulfue) Tiguid a8 gasaous fossii Fucls in combinaiion with a
corbustion designed for lezn enaration.
AR 1975 1976 1977 1978 1979
- 25 i 33 __ 45 . 54 Z
K ) 14 | 17 _ z23 28 i 16
. 23 ! 62 L5 62 : <0
~ * -~ - -
! b 1 6 4] © 3
eNS 0T LG4 -
Fhls g;46$,' 50,400 193,200 122,000
] N ¥
” ~ ~ ~n
af 21,270,600 170,400 732,000 729,600] 2,090,280
ser {12 yag. e | :
of 870,00 14,309,0C0 7,203,000 --
ft" .10"‘. T T =5 AR ARA 2230 NN NNn
JU;JU;-,GOD 12.'.;'.:3 S " Y48 I .'.;,C..'u
e
:‘_fi | —
-
_ I
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@

coanty. | . . o rlu\-n--ll Tl e
1o be salectrd by BARE OF COMTHACTON: _.;uLC"‘C' i
comaiitive nrecurs- Gate vl re ok vall tie
Lo, Pacaatial pelornd ETORE
- NANME OF LONTRADTOI i CIL]
contraanp, are ?ihvmfgiﬂr~wmuco =y
partieily listad. petformed a M Camiecti
170 0 coxTRAcTOR, INCEr .‘.i.n_q:_:
:JElfCIYﬁ'L-_::l\. grm v t"- ,’! ':Sl\lc"-'!l’:d Cf:fm:,-i x"“
. BT BISERITTION OF Pavaicoaant oS d Combuztien Tachacleny o0
o L U _l*‘/ a2 radusirial o 3 the coraoustizn process in
:i;:j:;f;;j;;i:i:;; uiitit ty haTiors 1o proyice move e t utilization of fassil anc
£ndd apaces puor linc uast _=u.els,_::r:d sinul t-i;i‘::—':‘:..'s]" r ir poiluzant z2missions. :
Brictly outline notrs andscone | 1eoRisues will b2 devziersd for ccal and h2avy 5il with
of vrork 15 b2 s on, 24 omissizns so cizaner Tzl usad jar s
includiey any oawr ot zchnoiogy for efficient tien ¢
which iy have 1o Lo zegured f 3 /a_a_ . Bty cxs avales
or comstrucicd; 2=iom l.:'f -":G_; Fiag n} TRo
i T Davaj " coneys S
Tl c. B, Trom st ¢3s . s P 1
toward rﬁV1W‘ zing s viiciency. els to be consid
Tlight and heavy cil al tos, lcw-37T4 gas, and candi
fuels. Dazvelod and § treta I'mdiTiad {oobustior Tach c
ndustria] Procass Feeragns:  Cavaing 2aG GOTOSLTAte CoAtro) .
. n:two*s for coonustion roietad zncé toxic pollutant smissions from
ndusirial process furnzces.  This D&D effort will 2lso be directz
thara improved efficiency in the use of fuels zng feedstock. Low;
i Crrbusticn of Rzformzd Fuslis: Demensivate a 1 M) combusticn
systam oy low G, emissions corprising 2 reformar of clsan {low
sulfur) Tiguid ang gaszous fossil fuels in combination Hluu a
corbustion designed for lean operation.

€. JUSTIFICATICN (Lsc ¢ sepzrate sheells). Sce ltem 6, on Irstruction Shect.)

2. &1AJOR RESOURCE RECUIREVINTS

RESQURCE
‘v‘ B

] FISCAL YEARD

1975

1976

1878

1879

8. MANPOWER (1) Seluruiiz 25 33 ___ 45 54 : 2
(In rian ycoray 23 Toshmcat ¢ 14 17 . 23 28 ! J_s
{3} Sunpz-e i 23 : 62 &5 62 ; 20
- {&) Direr 6 () 6 6 2
. 8 RIALS cns 6T _CGa - -
b. RAVMATERIALS one :;.g:;,‘é;b 50,200 153,200 192,000
(LGt puntorists and units of FS:iS G703 -~
measere below. surn as tans of ﬁ1,230,v00 170,400 732,000 729,600{ 2,000,3C
€oal, burrelnr o, kaecemsaf 19 nat. €28 ) ‘
vranium, et:. SMow emouni of { .'-.20,03'} ,(:ro ] 4 ,400 ’DCO 7 ,200 ,OOO - s
each In columrs af risht,) -‘-‘t.;' ] Cw BTU gas . 000 000 2 3 0 1 pqa Oqg 0:‘]0
fe3e] /& Ul (1%} 9L 2 \ 4L dd g U
€ LAND ATICA (1) Geviwsrad

RECUIRZU

.(_:‘l Gt vy I

(in gcres) 1<) LS RET RSP, DX ]
—_ {4} O |
6. OTHER RL3OUGCES NLELED |

(Specily stom wnd vl of
megaure belaw, Sk o qranfity
of ¢uch in eniumns at nght.}

(1)
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Utility end Iggustricl foilers: Combined 0 emissions from these source categorie
accoutt ior Lo. of ka2 Lotal D) emitied frow staticnary sourcas. At tne oroposed
of affort, malifind crmtustion 1::LJJ’ﬁ~/ can totdaveiopad and dazonsirated in FY 7
Successful comaletion of this prosvan would pﬂrn1u cantiruous oaeration with combus
mocifications +0 achiove 80 to 70. reducticas in !0 znd rolated emissicns with ma:
unit efficizncy. It is nxpactcd that nud*f:ac coubﬁstlon »CCJHO]OGy for these equi
classes weuld result in savings of 2 X 10'% B7Y of energy in 1930. The orly uncer:
or risks arz roalated to operating pruolﬂms such as slagging and fireside corrosion.
preblzms will o2 addrassad and rcsonciled concurrently as combustion modification t
nigues are dzvaloped. Such'uniknouns would only affect tha degree to which ccnbust*
rmodificzticens could bz ecplizd.

Utility %as Turbines: Th2 installed canacity of oas turbines is deubling every.e1g

years. Th2 increasing 3:p;1ar1tv of the conbinzd cycle plant with efficiencies hi¢

than converntional steam plants ma<es this corcapt highly attractive from the standp
of ensrgy consarvaticn.  Tha H-u Scurc2 Perteornznce Standards Tor stationary gas tt
will nzcassitzta steanm or water ij'ec:1on to control W0,. Tnis techiigue, the curr
state-cv-the- =ru, is w2stsful of weier and decredes: thaY& 1 efficiency. Modified ¢
busiicn control tachngiccy couic incizasa fueil efficiency by 14% for gas turbines .
37% for covbined cw~13 siants. Oy renlacing "wzt® control rmatnods, ;oten;1a1 savir
of consuintive use of dasineralizzc weter could vange batazen 13.5 X 10 and 108 X
gallens annuaily. At the sronossc Tavel of 2ifori, develooment and deronstration ¢
advanced covbustion t2cnndicgy ¢52id be accomalizhed in FY 79. 40 risks or uncert:
ara foreszen. Cemprehensive scrzaning of cendidate systens will b2 cenducted COnCL
with econcaic avaluatisns o dotarminz an ostinunm Cas1cn.

Industriel Preonass Furvacss: Emissien studies and total fuel/enercy use by industr
pro*ess turnaces nave estziiished the nesd for a progren directed at reducing nellu
and incroasing fuel officiency. A% the proposas laval of effort, modified combust’

technoiogy can be dzvelosad and Camonsirated in FY /8 Successful complation will.
establisnh the einission and ana2rgy conservaticn resu ? combusticn control. The

quantities of en2roy used by incusiry ennuaily {20 ( 2 3TU's currently and prcje
to raacn £2 X 1019 BTU's by 1G32) maka this ar 'rp:rtgr* proJ°c+ Tor 1”3rovn ant ir
energy utilization. This prejoct has the ;o;enu1a1 jor saving 1 X 10‘° {ge=r be
1982 angd 1520. Ba2yend that, thera is tne rotential for savinc up tc 2 X 10'° BTU/:
Fodified cembustion technelegy shoulc provide substantial centrol of ccmbusticn
relatad poliutents. Mowever, the diversi Ly of cther pollutants from these process:
may make Tlue gas clezning an z4ditional rezuirsrment. )

Low &) Coubusiicn of Rzfar—ed Fuzls: Formation of N0 can be linited by maintaini

comtustion tatoaralu~as ozicy Z0C3VF. This can be =cc5:p11sb by burning fuels wi
an excess of air. Convaution2l Fossil fuels have 2 narrcz rance of flgemability an
lean cczbustion {s often limitad. Hydrogen, e.c. from rmed fuels, has a wide
flammebility rance and fogather with leaning will permIt re]a*ivc]y low temperature
Tow ND compusticn. Ac he prososed level of effort, cevelopment and demonstration
an ecchiomic and efficient fual vef forming end cerbustion process can be accenplishac
mid FY 78. Successfuil completicn of this procram could provide advanced low HO
combustica proczssas for a varicty of indusirial zorlications. The major uncerdzin
optimizirg th2 rz7ormar to providz high thermnal svTiciancy. It is expected, howeve
that this 09L|H1Zat‘0ﬂ would evolve in pilot scale expariments.




k -

RN EMA T N S B (P ADRLIPE-L e LT S I} | I .
S5 eeseaeewy HUNTU S e seat

.

| N g 05-02-05-05-12-75-56-"1,

L1 sy S
wenprem o ppwees g g halene o et ey g et o sy the prssoy o] vl Soeatr bagte £ e eiulian of tlee fae Yem

RIS O N R LN URTREES THEFR AN i RTINS TN W VT SR DO S PURLE { IR LLTPI LYW P N ¢ TV (PEYPPRE IO SN

v Ekee 1 g the slaec ives Of Solutog the gepble g o wvoh the tesee s gaaed, O thue tloe ik efuneyrlaintinr s

YU o odban hoemageciing m Goor af BIU, Qi entitatie: datd shendid S0 gseed (0 e (U151 2utent,

istrial soilars: Corbined HO emissions frem these source categories

of tne Loial N0, ewittod frof staticnary sources. At the proposcd level

ed crshustion Cothanleony can bocdavelepad and dowsnsirated in FY 77,

etion of tnis progvan would parnait oatihuovs operation with combustion

' achinve 80 to 700 reductions in N0_ and volated esissicns with maxioum
It is expected that mcdifiec cowblistion LGCHHO]Oﬂy for these equipmant

sult in savings of 2 X 10'™ BTY of ensrgy in 1930. The only unceriainties

ated to OQantTHC predlems such as slagging and fireside corrosion. These

- adarassad and resonciled corcurrently &s combustion modification tech-

aped.  Such*unkncuns would enly affect the degree to which ccmbusuion

JJ]dut_apld

rin2s: Thz installed canaf1+y ¢f oas turbines is dpubling evary.eicht

2351nq pﬂuv]ar1tv of the combined cycle plant with efficiencies higher

1 steam plants maxes this corncapt highly attractive from the standooint

wation. Tha jlew Source Performanca S:tandards for stationary gas turbinas

+ st2am or water injection %o cc.trol n0,. Tnis techn1onﬂ, the current

. 15 wast iag "thetnal efficiency. HModified com-

1;rcy by 45 fer gas turbines and
152 of dwninaral
.. Ht tha "r‘ono
:ion tachnoiogy

= =h D
._h

((‘I
LD

a3 i S )

V“]JSIEHL ard gemonstration of
n FY 7 #o risks or uncertainties
tems w1]] be ¢eonducted concurrent

ontral metncds, “Otﬁ"uia] savings,,
between 13.5 X 10° and 108 X 10°

bm e
'c*"r"hens ve s

. el
[ 5
o -
0 ¢4 — 5

i L) (Y O3
U w
(69

AR ™)

1'r:)‘ri-m

114

tOMUY O Ut 1

-1 [y N

0.

[
3 )% 5 cF -h“

-—-'-1

- ' (L
D

uel/energy us2 by industrial

directad 2t reducing pelluticn

‘uel afficizney. the pror of effort, modiTied combustion

@ dzvaligoed cﬂd c:m:nstra;ﬂ . Successful completion will

sission and znzroy conservation resuits ? crbusb1cﬁ conerol. The largs

2roy used by incustiry annuaily (cﬂ X 1042 3TU's currently and prc*ncted

M2 87U's by 1930) make this an i “*tcr* project for icprovement in

«cn. This projoct has the potential for saving 1 X 101° 3T0/vear batwean

Eayond thaty thare is the potential for saving up to 2 X 10'2 BTU/yzar.

:ion technology should provide substantial centrol of cembustion

its.  Howaver, tha diversity of cther pollutants from these processess

s clezning an 24ditional recuirsment. )

cn of Pavor—ad Fusle: ~orq“v10n of X0, can be ]1n1teo by maintaining

frazuras B2icd 2000 f. This can be acctmplished by buwn1ng fuels with
Conventional fossil fuels have a narrcw range of flgemability and

s often limitad. ”ydrecen, a.¢. frem ra2 Formad fuels, has a wide

2 and zocather with lsaning J111 arpit ralatively 1ou emparature,

n. AL the proposed ]ﬂvei of efrcvt dzvelopment and d=nonstrab1on o7

efficient fuel reforming and cerdbustion procass can be accemplishad by

:essful completion of this program could provide advanced Tow NO, -

35828 for a varicty of indusirial zoplications. The major uncertainty is

saformey ko proviZz high thermal sfficisnzy. It i _"pecLed howaver,

ization wouid evoive 1in pilot scale experimants.

155 rL“*=C’5: E:1ss‘
. haya abiishsd the n

~ly 0T
3

D00
i =5
[ M I 4]
-
o i
m (AR M

&St
fici
lec

OL‘J
Zl‘.)
-n
1~y

o T e

1
1




ENERGY RESEA

JULE iInclude msfor facilities and mojor cquipment. Indicale dates by Flseal Yeor and Querter] .
5. CEVELOPMENT MILESTONES (number coch consecutively)

f1CH AND DEVELOPMENT FACT SHEET {Continuecd)

T gy

e ot

b. DATES
(Limit Title of Milestone to 60 cheracters and spaces) FYS,]:"Q | ::m"':e
:iiity & Industrial Beilers
Inginserine Devalopment: Burner Scale-up for Fossil Fuels 74 {1175
riict Plent: Tests Performed on Single Burner Systems 75 | 1476
. T=zmeastretion Pliant: 160 MW Utility Boiler; 150 MM BTU/hr 76 111477
EFC- strial EBoiler
ti?f%v as Turbines . >
“zoricetion of Prototype Mini-scale Combustors 75 | 1§76
| Verification Testing/Emissions Data Analysis of Prototype 75 1 4 476 14
{ztinization and Construction of Pilot Scale Prototype 76 1 3477 12
Pijct Plant: 15 Mi Simple Cycle Turbine 77 178 [
femznstretion Plent: 50-75 ¥ Cembined Cycle Plant 77 1 4179 ;3
12ustrial Procass Furnaces
Leh Ix perlrﬂnuah1on to Identify Control! Methods 75 1 1476 {1
fnginzaring Dzvelopinent of Modified Combustion Technology 75 1 41476
sict and Demonstration Plants on Representative Equipment 76 | 1 Q78_ 3
o4 HOX Cecroustion of Reforiwed Fuels
. zvelugtion of Bench lodel 7511176 |1
.. Separeta Reformer/Clembustor Tests 76 77 |1
.« Ce¢moirad Reformer/Combustor Tests 76 | 4 i73 2
K l
LContinue ta next culumal :
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176 i
177
I
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76 |1 1
176 |4
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77 |2 g
* 4
178 1 .
79 13 :
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78 13
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177
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E.\'éRGY RESSARCH AND DEVELOPMENT FACT SHEET (Confinued)

8 SUNMMARY OF FUNDING REQUIRENENTS—Federat Government Only (in milliors of dollors)

2iiewing sheets

Co=bustion Modifications
R. D & D-Projects

S

a. TUrilicy and Industrial Boflers |

!

L., CQCas Terbines

e. Industrial Process Furnaces

< — -

i

d. Refofmed‘Fuels

IPUPRIY S

e. GRAND TOTAL-QUTLAYS

(48] (2} 3}
R A B
Obls. |Outlays! Obls. |Outloys | Obls. | Outleys | Obis
1
8.6 12,7 4.8
0.8 1.2 1.2
i
0.5 1.0 - 12.5
1
0,3 1.4 - 10,7
ok 10.7 16,3 9,2 -
{ -

Te ¥ iimec 28 Lash melinta aad Eardnral nvmenmant funding A hei. .
i



Level of Effort:

’ g maxmaum IDENTIFICATION NUY3Z R
. . O onoERLY .
. O ravinaum 5-02-55-05=12=75=35-21
{4) 5} {6) (7} s 5
. - o Subtoiat Botance To ] TomiEeztizies
Y1377 FY 1978 FY 1979 FY 197579 Cemptata 3 T TIVEN

Obls, ’Ou‘.lays Obiz. | Cutleys | Cuis, IOuuays Obls, Quzlays Chie, ;Cut:avs 4 Cbls. § Dutage

1

4.8 1,7 0 . j127.8 |- - 27.8

P 12.5 R 0 6.5 P 6.5

0.7 0.8 0 3.7 - 3.7

9,2 7.1 1.5 4.8 |. - | 44.8

. l:ﬂn £ brinf deserintion of the Ccoperative proarams and the rationale for the division of furding




LNIAGY HIZZARCH AND DEVELCPLIENT FACT SHEET IContinzed) '

= ZWVAARY OF FUNTING RIGUIACMENTS—-Federal Gavernmant Onty tin v.-n'".’n'u.hf Aallar)
{1} (2) {33 {4
FY 197¢ !
on EY1975. i FY 1876 £Y 1
Pecuirement oo, | ouavs | oot | Quttays b Onls. | Ouitays | Cbiz
)
. CTIFRATING (Srep. for dotel)) 7.6017.60 111.91,11.91} 6.44
Tt Lomranng Requicemenis (from Deteli Sheet) ]
|
L. CANSTRU 1.2711.27 1.94: 1.94} 0.95
vyt Corct i
z. S2LIENEINT (Secp. fordetuil) 1.8311.83 1 2.45] 2.45] 1.83
Tea' Tou nment Roguiramons (frorm Oetoll Sheet) !
¢. CRAND TCTAL-QZLIGATIONS 10.7 16.3 —-—i'-z—-
10.7 1
e. GRAND TOTAL-OUTLAYS . 16.3
. =

L emersiccanpeanneed indicn?s Tha nmaunt by yenr af both private and Tecer:.! anverne ot funfing, A bein
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FY 1277 7Y 1278 FYicye ¢ -Eﬂx":‘_ra :- . " ; .
oot Joutos oo lounoy | ot Voo ! o §ounae | o o, - i
P R
: )
. 6.84] 5.4414.8714.81 10.93 | 0.93] 37 65037169 | - - - - 31.63 31.60 F
5; i ] = e. ::
‘ L !
. 0.95/ 0.95{0.64!0.64 {0.11 1 0.11% 3.58 3.58 i - . 3.58 3.8 )
P
- L o '
1.80! 1.80) 1.65:1.65 10.46 | 0.46¢ 8.19: 8.19 ! - - 8.19 e.ig
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_l&.:»’_ 7.1 1.5 i44.8 0 5.8
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' =3 t2) =)

FY 1312 FY 1975 FY 1976

[Nen-Ade) 76
g Culs. | Qutleys | Obls, ‘Ou:!avs Obis. | Cu:ls

TOTAL (Cumy torwsrd i
U puesry s et e l 7.60 ! 7. 50 1 ] .91 ]] .
— : i o oo =
'1ity znz industrial Eoilers
- e o 4.02{ 4.02 7.37; 7.
1.201 1.20) 1.69 1.
[}
TAA T e T0L

B 0.20, 0.201 0.40 0.
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CIIIRGY RESZARCH & DEVELCPRMINT FACT SHEET {(Continuew,

FUNDING REOU

| RIS

TINVINTS=Tede-a! Govnenersnt Caly ¢tn millio:s of Jdecllcrs)

(n (2}

FY 1074
(Row-Add) FY

Ouis, IOL avs { Obis.

1975

Outlays

TOTAL tCerry foruard

2o gumviany el1eet) o=
3

- e e -
SonZ Vil Cutimaze? Gt
cnnie

haleae! e

TOen™

o il.27

1.710

1.27{1.86
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TERGY RESIARCH & DEVELOMVENT EACT SHEET (Contirued)

0.07

0.97

0.13

v m— o
TLRITTLETION
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ENERGY RZSZARCH & DEVELC?

17TEN

1TeY e = ol 2o excend (0 charceles cnd spoece)

RO UININENTS - Federal Government Only ¢ia miltions of dolisre)

{2)
FY 1975
Ohis. JCuﬂays

T FACT SHEZET (Continued)

(&) -
FY 197
CHs, | Ou

R S R A A 1. W TOTAL (Cerry forward
B mate to summery sheet)

-
e
.

v &ns irdustrial beilers -

1.53) 7.83

1.2611.24
.2410.24
0.1070.10
0.2510.25

1.43
0.37
0.21
0.44

1.800 1~

ivdede l

0.69
0.37
0.52
0.22

O0.00
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FY 1977

bbfs. ; Quiiays
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FY 1273
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FY 1875
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Aitility ond Industriat fpilers: aunbincd NO. amissions fron these source ce
account sor oY of tihe tatal N0 emitiad frofy staticnary sourc2s. At the or
of effort, modifiad coisbustion Technology can ke developed @nd cemonstrated
Successful conpletion of this proaram wouid permit continuous oz2ration with
modifications to achieve &0 to 70% raductions in KO and related emissions v
unit efficioncy. It is cxpected that wodified combﬁstion technslogy for the
classes would result in savings of 2 X 1014 BTU of anergy in 1220. The only
or risks are related to operating problems such as slagging and fireside cor
problems will be addressed, and recenciled concurrently as combustion modific
nigues are develeped. Such unknowns would only atfect the decree to which ¢
modifications could be agpiied.
Utility Ga2s Turbines: Tue instalied capacity of ges turbina2s is doubling e
years. in2 incra2asing pcpularity of the combined cycle plant with efficienc
than conventicnal stezm piants makes this concapt highly attractive from the
of energy conssrvation. The Mew Scurce Performance Stendards for stationary
will necassitats stoam or water injection to centrol iiC_. T7This technique, i
stata-of-ths-art, is wasteful of water and degrades - thavmal efficizncy. Mo
bustion conirol tachnoiocy cculd incraase fuel efficioncy by 4% vTor gas tw
37¢ for ccrhinad cycle planis. By replacing "wot" confrol metrads, potsnti<
of consunotive use of demireralizad water could range befwezan 13.5 X 107 ane
gallons annualiy. At the preposed level of effert, cevelenmert and demonst:
acvanced corbustion technolocy cculd te accomslisnad in FY 31. Ho risks or
are forasesn Comoransnsive scresning of candidate systems will be conduct
with econsiiic evaiuations to determine an optimum design.
Industriz scess Turnzces: Emissicn studies and total fuel/energy use by
procass turnzces navc ssctapiished the need for a program directad at reduci:
and incre fuzl efficiency. At the proposad leval of efferi, modivied
technoleoy can be develcped and demonstrated in 7Y 79. Successtul comdieti
astablisii the emissicn @nd enarcy conservation results ?f cewbustion contro
quantities of energy used by industry annually (20 ¥ 1C'° BTU's currently 2
to reach 49 X 10'° 3TU's by 1960) make thic an imporiant projact vor 1:prov
energy utilization. This project has the potential for saving i X 10'° BTU
1980 and 19S0. Beyond tnat, there is the potentiai for saving up to 2 X 10
Modified ccmbustion technolcgy shculd previde substantial contrel oF combus
related pollutants. However, the diversity of cther pollutants from these
may make flue gas clezaning an additioral requirament. h
Lew 10 _Combustion of Reformed Fusis: Fermation of N0_ can be limited by m
combuscicn temperatures celcs s0GOYF. This can be accOmplisied by burning
an excess ¢t air. Conventional fossil fuels have a narrow range of fAazmab
lean combustion is often limited. Hydrozen, e.g. from reformed fuels, has
flammability range and together with leaning will permit relatively low ter
low NO. combustion. At the proposed level of effort, developrant and demor
an ecofioic and efficient fuel referming and combustion procass can be 2ccc
FY 78. Successtul corpletion of this pregram could provide advanced leow i
processas for a variety of industrial applications. The majpr uncertainty
optimizing the refeormer to provide high thermal efficiency. It is expactec
that this optimization would evelve in pilot scale experirants.
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R £} 2)’ s
FY 1974 . .
Nomace) FY 1975 FY 1376
Requirernent Obls. Ourlays | Obls. |Outlays { Obiz. | Outloye
?—'luidized-’r;ed Combustion ;
‘ ~ pressurized 8.1 55.4
~ atmospheric . .
- 413.0 70.3
= adiabatie 9.2 57.5
—~ adigbatie 9.2 57.5
, 6,2 i 6,8
l - support 31 4 190'6!
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. %
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ay t2) 2 Q)
EY 1974
(Non-Add) FY 1925 FY 1976 FY s
Raquirement Ouis. i Outtays | Oble, Outiave Obls, Ouslays | Obls, ' 03
3. COTRATING (Seep.  fordetal ! 9.6 | 9.6 |22.0 ;22,0 | 59.5 g
Toal Operating Reguirernenss (from Detall Sheet) |
i
S, CTULTRUCTION (See n. for datail) I .
Tot C:"\;Eru:!|cn fequuirements (from Detal! Sheet) 27.5. i 27.5 1 168.61168.61112.1 (1.
£ EOLUTUERNT (Nea p for detalld |
Tenet Launvnent Baguicine:as (from Detatl Sheet) |
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(ATING 1) @) &)
i (:53'.,3',’\3.3, FY 1975 FY 1976 v
ITen: Obls. | Qutloys | Ouls. | Outtays { Obls, |Oulays | Obls, .
T OF
e (Carmy fonmard 9.6 | 9.6 | 22.0[22.0 { s9.5
% Yerforming (rganization: .
Tope, IZvens & Robbins, & Other -~
LIANPOWER
MATERIALS
MAJDOR PROCUREIENTS
ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION : 4.8 4.8 3.6 | 3.6 3.f
af Sedormnng Organration:
Conitractor to be selected
MANPOWER
MATERIALS
MAJOR PROCULELIENTS
ALL OTHCR
TOTAL FOR 7'41S PERFORMING ORGANIZATION 9.0
of Pactemine Droanization:
Coniractor to be selected
MANPOWER
MATERIALS
MAJOR PROCUKRCIZLNTS
ALLOTHER
TOTAL FOE THIS PERFORMING ORGANIZATION - - 3.6 3.6 3.6 3.6
5 -4
o Pmm&?ﬁ’t%"gacnig;o%o be selected
MANPOWER
MATLIIALS ’
MAJOR PROCURLMENTS
ALL OTHER .
TOTAL FOPR THIS PERFORMING ORGANIZATION - - - - - - 20.0 -
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Levet of Elfore:

v

E mavivum
0 ORDERLY

[D MINtLUM

LERTIFICATION N rL

- en

05=(2=55-03-12=75Z

-

8132

(<) 5) G} wn )
v AT T
EY 1577 FY 1072 F¥ 1973 YA RS,
x| Obls, Quiloys | Cbls, | Outlayz| Obls. { Outlays Qlais, Cutlays *| Chis, L retays -
Y1 52,51 59.5 }104.3}104.3 185.4 { 195.4 ¢ ¢]
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G (1) {2) 3)
FY 1974 A )
(Moo Add) FY 1975 FY 1976 :
ITEM Ouls. | Outlays | Obls. | Cutleys | Obls. {Oulays | Ot
TOTAL (Carry forwand )
o summary sheet) > - .
of Performing Crganization: -
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MANPOWER "
NMAYCRIALS
MAJOR PROCUHEANENTS .
ALL OTHER
TOTAL. FOR THIS PEREORMING ORGANIZATION - - - - - - -
a! Pevforrung Organiranion:
Contractor to be selected
MANPCWER
MATERIALS :
MAJOR PROCUNCAMENTS
ALL OTHER ‘ -
. L]
TOTAL FOR THIS PEREFORMING OHGANIZATION - - - - - 16.2 10.2 2
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MANPOWER ‘
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MAJOR PROCURENMENTS
ALL OTHER :
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> : ,
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* PROPCSAL v iThree variztions of the fluilized-ted cezbustion process will t
(No rrore thin 04 et of rext develon=2d znd demonstrztad on the full scale. These variation:
crd 7o more im0 chareren oinziude: (1) the prossurized beiler cencept, in which tha £lu:
ard spoces por el bed contains teat transier suriace, aud the hot, pressurized o:
Brictly owitrs =3rors 33 : throush 2 gas turbine; (2) the atmospheric pressu:
of vesrk 153 T2 yroarmsven, =ce:.>t; ‘:*‘ (3 the ziiatatic combustor concept, in waich the be:
INCIUCIn3 20V P2 13 EESS ‘operated at elevatzd prassure without hezt traznsfer surface, a
whizh oy Rase 1o b2 acswired T . R =
or construstag. ; be ed ofI-zases are expanded rhrough a gzs turbire

v t every/stean generation. & nathematical dod
b : {ized—-bed cembustion process will also be ¢
Eachh of the three variations will be tested in a separate, int
sized plent {30-50 !Zi) and in a separate, fuil-scale dedonstr:

plant (300-800 %), All of these plants will be new, DIemcast
of alil three varistions, and completion of the mnodel should be

pleted by the end of FY 1350,

6. JUSTIFICATION (L12 aseperate shecus). Sce ltem 5. on Instuction Skcer. s F
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me, re nE. sl H - . - . - " .
m:::cm:(’:“__,.‘r.\.z:f:i:o, | Limestone-400 fLizestene- Lizestone- |Limestone- lirze
wronivm, ctz. Showr cmaunt of tons 5,C00 tons 8,000 tens | 100,000 tons | 17¢
€acn incnlumns al rignt. ) -
e, LAND AREZA [N Gowsnrzid
REQUIRZD 5y G2 eiin ¢ |
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7. MAJOR RESGURCE REGUIRENMENTS

—

‘L FISCAL YEAR 1975 1976 1977 1878 1873

11} Secrtie 1 S5 97 _ 144 149 221

1) Temamizal 1 97 122 409 399 357

{3} Suzozee H r

{4Y Q:her i .

ALS Coal-2500 tondCeal-130,000 | Coal-2C0,0C0 |Ccal-1,940,000|Coal~3,195,00°
. nd unis of tons tons tons tons

qfﬁgﬁawcf ' Limestone-400 {Lizastona- Linmestone~ Limestone- Limestone- |

| toas 5,600 tons 8,000 tons | 100,000 tons | 178,000 toas
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The objective of the progran is to develop technology For utilizing this nat
stantiil coal raosarves for l]LCL'I peer vroduzction, with ninimized environment
and wwith reduced power costs, Successful dovelopment of the progosed variations
fluidiZed-bed tonbustion process will aciieve this objective, accotrding to curre
proj=ctions :

{a) Envirecnmontal impact. Data from a variety of experinental fluidized conm
indicate over 20 reduction in $0, crmissions with the addition of sorbeat at a C
2-3. Projecticas inlicase thaf, wwith 2 syszem for regencratiag the sorbent f
sorbent mateue could 2 rzduced to o Cafs zf “c*ﬁapg 0.5, Limited data also ind
for systens ouu ating at elevated pressture, cuissions of 10 may Le reduced by 7
is felt that, by oreper da2si-m, enissicns of 3a*t1cu1at°s afd hydrocarbons will

+31
L
c

(b} Zconcaics. Econemics estinates can vary between eae estinator and anot
least partizlly to tha use c¢f differcnt basis for preparation of the cstimate.
show an eccnonic :dvantage Zer fluidized-bed boilers, in comparison with convent

One estirzte is shown below:

Conventional Roiler - Pressurized  Atmospher:
(stack gazs clieaning) Fluid Ded Fluid Bes
Capital cost, $/kw 337 . 265-277 295-313
(600 i plznt) ‘ ’
Power cost (mills/iwhr) _ 13.4 11.7-12.1 12,5-13.

M.A.=not availzble

Fluidized-bed combustion offers one promising means for achieving the objec

reduced-cost powar using thz pientiful U.S. coal reserves.

It is projected *“at once fluidized-bed combustion is successful1y develop

pe applied to 0.2:10 +2 Btu iaput) caveacity by 1985, ané 2.2x10 2 Bre by 2000.
of irplemantation could be zreezter if coal is called upon to provide a larger t
U.S., rower then is currently srojected. This degree oI implermentction would re
savings of $0,2 billion in plant capital costs by 1985, z2nd $2.9 billion (cumul
2000, compared to comventionel boilzrs with stack sas clean1ne. The reduction
wuuld be C.7 million toms in 12353, and 7.2 million tens irn 200C, compared to ar
conventional boiler. II the elevated-pressure systems result in an improvemeni
thernal efficiency to 41%, a savings in coal utilization of up to 5 wmillion tor

could te achieved, comparad to a 38% afficiernt systenm. F

The major uncertainty in the prozraa is the demonstration of the operabili:
full~-sczle, intezrated boilar systems. This uncertainty will be wininized by
each process verizticn ou an intermediats scaie {30-501), and on a smaller sc.
uncertaincies incluce denonstration ol sorbent regeneration ané sulfur recover

ion is to be exzployed; and demonstration of high-temperarure, high-pressure p
removal techrology, for prassurized systems. The potentizl for the process, a
coming these uncertainties, is adeguate to justify proceeding with the program
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uidized-ped boilers, in comparison with conventional boilers.

Conventionzsl Boiler - Pressurized  Atnospgheriz Adiabatic
(etack cos cleasaine) Fluid Zed Fiuid Bed¢ Fluid had
337 . 265-277 295-313 - 320
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..':hr) 13.4 110?"12.1 12-3-13'1

N h.=not available .
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:ombustion oIfers cne premising means for achieving the objective of clean,
using tha pleatifvl U.S. coal reserves,

¢ thae, once fluidizad-bed combustion is succegsfully developed, it will
o' s Lizpur) capacity by 19385, ané 2,2x10™° Btu by 2000. This dearce
ould p2 zracrer i coal is callad upon to provide a lg*ﬂn" £racticn of
currentiv srojecsed. This degrze of implemenrtaticn would resul: in =2

Jdion in plzant cazital costs by 1985, and $2.9 billion (cumuslative) by
ssaventionzl bollars vith stack c¢as cleaning, The reduction of 80, emissizn
»a tons inm 1233, end 7.2 million tems inm 2000, compared te an udcoitrollei
s« Lf the elevated-pressure systems result in an improvement in pi

ant
to 417, a savings in coal utilization of'up to 5 million tons!yr in 200
copzarzd to a 35% efficient systen. _ A
rtainty in the prozram demonstration of the operability of the
atad Loilsr systoms, certaincy will be mininized by first stud
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Z Cnelmnle mufor fardiniee ged msdor egupmment, Indicate dates by Fiseol Year ond Quarter).

. DOVLLCIENT AILISTONES tnumbier ruch consecutivelv)

Chaoddt Tt 0o F 2luaiarne to 60 chancelers and spaces?

b. DATES

Start ![ Com;iste

FY | O 7Y

Q

0.6 7] pressurized plant
30 177 atrosphieric plant
2 MW adizbatic plant
30 ! pressurized plent
50 % adlabatic plant

M~ pressurized plant

L
(@]

i

hY

2CC 7! atmospherde plant

[¢)

520 ITF adiabatic plant
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1m2 SUNMIARY CF FUNDING REQUIREMENTS~Fedwal Government Only (in millions of dollars)

(1}

ENINGY RESCARCH AND DEVELOPMENT FACT SHEET {Continusd)

2 () 1as.
FY 1974 >
(Non-Acd) FY 1975 FY 1976 FY 1
%2,DED  Area Obls. | Outtavs | Obts. [Outlays | Obts. | Outtays | obts. |«
rluidized-Zed Combustion

- pressurized 1.8 1.3

- atrospheric 8.0 4.4 -
=

- adiabatic 3.0 6.0
L

- suppor: 5.8 5.8
18.6 17.5 :

>
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@ {5} te {n (t3) e
FY 1»::’77 FY 1978 FY 1379 Fffu;";;?-l'ls . Bg:r’—‘.c":rs !:FYT:.J:;'.E':.-F-'.'-'.‘:}“-,: -
Qols, fOu:lnvs Obls, | Qertays | Obls, ic:::lavs Ouls. Qutlays Chls. ! Outiavs :{ Chra, P i e
of "; .
P
-il
1
| -
12.2 26.4 20.4 J 82,3 4 20.0 i ! 32.1
n
!
51.5 51.5 51.5 166.9 o | 166.9
i 1
| :
i "
6.1 5.2 3.7 24.0 75.0 : ; ¢9.C
| ;
! i
i 2.0 2.0 1.5 17.1 3.0 i 20,1
o
!
“ !
: 4
i ;
71.8 35.1 77.1 270.1 98.0 ; i358..?.
: ' i |
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Requireman:

Obls, Obls,

ACT SHEET (Continued]

&)

FY 1976

——

CTERATING (Xec . for detail}
Towal Opecaning Requiremenss (from Detall Sheet)

. TONSTRUCTION e8ee p. Jor eletud;
Tesat Comtructhan Requirements (frort Detoll Shect)

EQUPVICNT (Nce . for deted)
Tt Eauiprnent Reguiremeants (from Detell Sheet)

. GRARD TOTAL-OBLIGAT!ONS

. GRAND TOTAL-OUTLAYS

5.6 6.8

N/

Y

13.0 10.7

18.6 17.5

Outioys

6.8

10.7

17.5
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— a Subtotat N fpeet
FY 1977 FY 1972 FY 1979 FY 187570 . 3 K
E_'a_s-s OMls. | Outlave | Olle, ‘ Cutlavs ; Obls, | Quilays il Obte, Quslaye . v
f E
i '
i
! i §
= i N i : ’
«8 6.1 6,1 10.7 [10.7 37.3 37.3 : 66.5 +| 66.5 58.0 < 58.0 & 12%.5;12%.

40.0

.7 165.7 [65.7 |74.4 |75.4 |39.8 {39.5. [203.6 |203.6 45.0 3, 263.6 ; 243,
5
i ’
M ad .
! H i; "
' : :
i i
i !
P
71.8 35.1 77.1 l970.1 98.0 §368.1 |
! I !
i %
= i) e
5 71.8 85.1 77.1 || 270.1 95.0 | |385.:




