APPEIDIX A

Detailed Cost Estimatzss of Waste

Energy Recovery -Systems*

*Reference: Intarnal rmezmsrandun fres B. A Chazman to D. Xeller,
. Envirormertz! Pretection fgency, Sclid Maste Research Leboretery,
dated rarch 2, 1573.




Cost Estirztes for Yaricus Solid Yasta Dissosal Svstexs

Size = 600 ton/day (197,000 tbn/year' @ 90 percent utilization)

6 percent municipal
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When shredding and air classification are used, there is a
5 percent ioss o7 moisture and a 15 percant loss of inerts,
Therefore, “"as Tired" solid waste = 50 percent of the "as

received” selid wasze. ) -

b 1S

Solid weste comoositicn and heating values used are those ex<
PEVISNCIT 0 thd CFU-300 tesiing using Falo hnLO cunIcipai
$o1id waste. Thoy are a3 follaows:

"As received" solid wasie = 29 percent moisture, 29.4 percent
' ' inerts, lower n2ating value = 3325
Btu/1b.

"As fired solid waste = 30 percent moisture, 18 zercent inerts,

lover heating value = 4100 Btu/ib.

The lower heating valuss corvesnond to £6CO B;u/]a Tor moisture
and inert fres solid waste.



PATERIAL

CCOVIRY SYSTIM

Capital Cost1

Unit Cenital Cost
i

Unit Opaorating Cost

$30,GCJ/;97,GCO = § 0.15/7
3. Ferrous 3 5% ¢
Altzinen @ 0.3
Glass, sand, €
Other m2iais 3

Total Income

as r:ce1\ea" S.W.

6G0 T/0 (197,880 /v 8 S0% uti

$579,370
Annual Capital Cost (20 frs,

3 6%) $ 50,500

lizaticn)

$ 0.26/7ton
$ 0.47/%ton

b ee————

737 0.73/ton

~$ 2.95/tcn
-3 2.22/*on

$. 416,400

$ 110,300

. $ 52,876

Labor $ 0,32/T
. Naintenence $ 0.15/T .
. Total Unit Cost
Unit Inccme3
Ret Income
Hotes
1. Basic systzan including magnetic separetor,
comoustisle mztarial removal, glass/inar:
‘screens, alumninun ~etal s2parator ca2liiverad -
on site.
instailation and checkbut
Contingencies 2 109
Totzl Capital Cost
2. Llebor (1/shift) 2 $12,500/Y $ 50,000/Y
Payroll ex.ras @ 253 $ 12,550/7
Total 1zbor " $ 62,500/Y
$62,500/197,300 = § 0.32/7
Maintenanca $ 30,000/Y

B §15/¢2n
"o $200/ten
"8 $3/ton
" @ $339/%en

$ 579,370




STEAM GINT2ATICH 600 T/D (197,000 7/Y 6 90 ¥ utilization)

Capital Cost! $12,800,000

Annual Capital Cost {20 yrs 8 6%) $1,114,000/Y
Unit Capital Cost . $ 5.66/ton

Unit Oserating Cost? - § 5.60/ton”
Maintenance & .
tilities $ 2.00
Labor $ 3.60 ]
Total Unit Cost " $11.26/tn
Unit Income for Stea"l3 .$'2.00/ton
Net Disposal Cost _ $ 9.26/ton

Kotes

1. Chicago .M. incinarator (1632 'fD; cost $23,000,C30
(corractad to 1/27772). Using srate ya facior of 0.5, then

(160U/Dbu) o= i.3 and \LJ,UUU,UUU][L.U = 512,539,393.

2. Ooerating cost @ Chiczes H.M. incinzrztor are $4.C0/ton.
Assume $2,00/:ton for labor & 32.007%ea for maintenance and
utilitias., Assum2 cost/ton vor raintenance end utilities is

- indepancant oF scziz and thet 2 0.8 scale Tzcior is zzdlied
to 1labor. Therafore, iador cost = (32.50/7j1.3 = $3.30/tsn.

3. 1 1b solid waste yi2lds 1 to 3.5 1bs stezm (2 1bs average
vorth S1/7. Thersforz, 1 ton soiid wasta preocucss 32 wortdl
of steam. This assumas that ihe stszn is socida. AL Caiceco
N.4. incineresior it is not. Tharsfore, it mist De concsnsad
at an adZzd exzsnse and in2 welsr rausad.  3IsER FUST 02
qenerated &s a m2:ns 57 cooiing &he exhaust prior to the
electrostatic precipitators.
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rutl SUTsSTITUE

(St. Louis Cuwonstration Plant)

' Capital Cost-

Annual Capital Ccst4
Unit Capital Cost
Unit Operating Cost
Labor
iaintenance &
~ Utilities -
Trans,crtaticn Co
Total Cost
Unit Incomelo
L J

Net Disposal Cost

St

?
$1,710,000°
$ 149,100

" $0.76/T

$ 0.75°
§ 1.43

Ynit Inccme for Naterial Pedovery

i d AR LI ]

Net'DiSposal Cost

4 100,000 kv boiler at
s01id waste dy n2at va
Solid wast2 srecsssing
Storege end transporsaci
Receiving

Total

Handling & firino ceni

solid "_s._ SI3rize &

valves, przuzatic tra

burnars, &nc csniroi

20 years, 6% interast

ita
rs

$ 2.18/T7

| .
60d T/a1 (197,220 /¥
@ 905 utilizaticn)

Utiiity

$ 1127

$ 4.06/T

- §.0.92/T
- § 3.14/T

£ 8 T

o o bt

$ 0.92/7

- $995,000°
$167,800
$ 0.89/T
so.58 O
$ 0,145 -
$ 1.67/1
"$ 1.67/7
0

rcent utilizztion, burning 15 percent
id consum2 197,000 1/Y.

UDSj stem with building $1,320,030

o 2
2 Vou
cn iosding

1 ezuisme

covary,

<

aszart digwe
systen.

t includine
-lgex T2sc
& piping,

S 208 G3d

$ 122,029
$1,710,0C3

for runicipality, 20 years, 167 for utility.

Labor - 10 = (&4 shifts, 7 day operation)

Payroll extres @ 253
Total lzbor

Unit leSor cose (3:87,253/T)W207.¢¢

[aXe)

o @ e

) I[-

$ 118,C00

S 291-1\0
$ 147,560

o
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\.‘



6.

7.

8.

9.

Lebor - 8 mon (4 shifts, 7 day operation), $ 100,005
Payroll extras 2 25% 8§ 25.8

Total 1zbor $ 125,600
Unit labor cost = ($125,C00/Y)/(197,000 T/Y) = $ C.64/7

Shreddirg eguizzent maintanance 0 $1.00/T =8 197,000

in
Maintenznc? ss;;lle J 1% o7 eguigmant

capital cost . $ 5,200
Total annual mainte nance costs " $ 202;200

Utilities {1500 ww & $0.01/kuwh) "$ 79,000
Total maintenance and utilities $ 281,2¢0

* Unit cost = (8221,200/¥)7(197,000 TAY) - = § 1.42,T

Annual :,irt: nance on handling & firing .n
equipment 2 2% of ccaitai jastailed cost =S 20,000

Utilities (1‘1 i 3 §0.61/%wh) - $ 7,200

Total zanual ma2intenznce and utilities $. 27,90

Unit cost = (s¢7,,~o/{)/(:97 850 “/Y) = $0.14/T

Asstr2 20 mile transter distance zt 40 07/to =31 12,
With 20% ioss c¢n snredding zne air classiTicatien, oniy &J%
of the incomina wazta is :rans:er:eﬂ
Cost = (30.073(.22}{20) = §1.12/7 .

10. Solid waste Tu2i valuz estimatad at $9.45/3tu, 3505* S‘u/]b
deliverad to utility, 205 waicht oss on shrecding - air

¢lassifticzstica.
Annual valuz =

397,559 T/7Y(.22){2639 1b/T) (3500 Biu/1b)
Ty

{
($0.45 x 10-5/3tu} = $511,000
Unit “fuel vzlue = (§511,009/Y)/{157,500 T/Y) = $ 2.59/T

i n
<y

Assume the u comz zquivelent to its cosis

and the muni i ¥3s th2 palance.

. ¥ So0lid weste rzzi t of the coal hezt rate uhen
fired in & ccei bz 2 sT2z 2 nt. Tais 1s cdue primarily to
its roisturs con: chexi ¢zosesition gt yield 2n
exhaust czs csi ¢itvzrant thzn Tor ccal. Tnarefore,
effective 3tu vazlue = {4150 st /ib){.23) = 3530 Btu/1>.
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“ GASZS ECT T/D (3¢
@ 9Un Ut]]

e
1

{CPU-430 with water injection, 3 pcwsr rodules)

Cabital Cost

1

. Annual Cepital Cest (20 yrs @ §

Unit Canital Cost

Unit Operating Cos:2
Faintenance &
Utilitiss $ 2.30/T
Labor - §1.94/7
Total Unit Cest ’
3

Unit Incoma fcr Electricity
Net Disposal Cest

Unit Incomz for Material Recovery

$6,721,009

$585,0C0

-
7

k4
-

CCa T/Y
2ticn)

A
-

$ 2.98/tch
$ 4.24/ton-

T E————— a—

$ 7.22/ton

‘$.3.89/ton

$ 2.22/ton

L E————

$ 3.33/tcx

Ret Dispssal Cost $ 1.11/ten
Notes
1. 3 pouwer zodulas 2 81,050,600 each  $3,120,0C)
Solid wasta procsssing system $1,0C¢,800
Facility $1,009,C<1
Stean turdine e:c., sor waste heat § 883,0C
Organizeticn & stirtup $ 400,030
Contingancy 2 10% - § Gll,uu
Tofal $6,721,C30
2. labor - 24 r=n (3 shifis, 7 day
operzticn) § 305,00
* Payroil sxiras & 25% S 76,3%C
Tota1 Lzter $ 382,50
Unit cost (5332,320/1)/ (1 37 ,000 T/Y) $ 1.94/7
Haint°1=1:a
Gas turdins $ 90,050
Hot g&s sussystzn $ 40,030
S.H. sudsyszzz 3 31.G3/T S 197,;«0
Control sL>systz: $ 20,003
- Supplies 3 26,030
Total Maintenznce " $ 373,000




3o

" Utilities

Electricity {1000 xw @

Hater (255 1-/-
$0.30/1C2

To\-u] ua]n L.QI"..HCQ

......

50.010 kin) $ . 79,000
na
5ai) $ _ 2.700
& Utilities $ 454,700
1)/(157,230 T/Y)

Total cepacity

Plant power output =

Assum2 8 mills/kwh in

{generating capacit
factor) = (12,150 kw

Cn-—:':
o .

IDCO‘:- = (40,-20 \'11\27 ."/D)(-':‘s D/V)(s

‘‘‘‘‘

So/Y) /(187,500 /)

) (u
0 (.

ﬂ
Vv

Ul\

til
§)

$ 2.30/7

Gas turbine cenzrating capacity (3 modules @ 3 mw each._ 9.0 v
Steam turbine cenerating capacity

1 -‘0

coo8.15
- 12,15 ma

0
7co 003[yr



v PATH CPNSUSTICH GASES

(CPU-400 with sludge dispasal,
., Capital Cost1

Annual Capital Cost (20 yrs @ €32)
Unit Capital Cost

Unit Cperating Cost2

baintenance &
Utilities $
Labor $

Totaﬁ Unit Cost

Unit Income3

Ret Disposal Cost

Unit Income for Material Racovery

Net Disposal Cost
Hntes

,050,000 each

3 power mecdules 81
255ing system

Solid wzst2 proc
Facility

Steem turbdine etc.,-Tor waste Rhzat
Sludge puzmss, tenks, ete.
Organization & startup
Contingancy & 105

Total
2. Labor - 24 ren (& shifts, 7 day
operatica)
Payroll exirss 2 25.

Total Lzsor
Unit cost (3322,320/7)/7(197,0
Maintenance
Gas turbine
Hot gzs sutsy
S.M. suasvs::1 g
Control sudsyszem
Sludg2 sudsystem
Suppliss

Total lMaintenance

Sl.GG/T

$6,856,000

S0 T/Y)

3 power sodules)

$ 600,0C0

863 /D (397,500 T/¥
@ 805 utilizeticn)

$ 3.08/ten

 $ 4.26/ton

$ 150,000
$ 400,030

$ 625.050

$6 883 ,uu

$ 306,000

$ 382,5C0

80,000
40,6350
197,000

10,600

W i wvriny

383,000

26,000

$ 7.30/ton
§_5.3é/tcn

s ) X 98/ ern

$ 2.22/ton

-30.24/tcn

S 76,330

$ 1.94/7

20,099 -




3.

Utilities {1000 kw @ $0.010/kxwh) § 76,080

Total Maintenznce & Utilities $ 462,000

Unit cost ($352,600/Y)/(197,330 T/Y) ' §2.32/T
Electrical Inceme T

Gas turbine gonerzting cazpacity (3 modules @ 3 mw each) 2.0 fw
Steon turding cansrating c3ps itj - 3.15 En
Total capecity ‘ 32,15 ma
Plant power cutput = (12,130 kw)(.9) = 10,920 kw

Assume 8 mills/kwh income. .

Inceme = (10,520 kw){2< 5/0)(3585 D/Y){(%D. /n.ﬁ) = $7656,200/Y
Unit income Tor ]°C»rQC1gj = ($786,000/ Y)(;97, 3T/Y) =S 3.85/4¢

Sludge Income

hssume 7 1bfcea./fday solid waste and 0.20 15/¢z o/dey sewaca.
solids cenzrziicn. Gn2rstore, Tor 'QI,LJO T/7 solid waste,
(@20/7)(187,253) = 3335 T/Y sewage siucge soiids will be
Q“ﬂEYGLcd at S33/ton disoosal credit. This reprasentis
T $282,000/Y or § 1.43/ton of solid waste.

Total Income for Sludce and Electricity = $ 5.32/ton



PYROLYSIS - Gil Producticn €00 7/D (157,0

(Garre»t res2arch - San Diego Damonstration Plent)

Capital Costl ' $6,£00,000

Annual Capital Cost {20 yrs 0 6%) § 592,000

Unit Cepital Cost

Unit Ozerating Cos..2
Haintenance &
Utilities
Labor

]

Total Unit Cocst

Unit Income3

Net Disposal Cost

Unit Inccme For Material Recovery

ket Disposal Cost
Unit Inccre for Sludce Dis;osa]4
Hot Dispocal Cost
Notes :
1. 2000 7/D plant estimated,

to cost ¢1 GO,CCJ.
4 512

-U‘I(')

of 0.6{ than (ZCCO/uuUj'a = 2.06 an 2,683,500/¢.05 = $5,85G,01
capital cosi.

2. Lebor costs for 2370 T/D 2lant = 81,20 0,-VO/Y Tnis includss £0
operators & 13 ziministreziva corscanzl,  Assuzne a scai2 Tzcior
of 0.6, then 1,200,0850/2.05 = $333,203/Y iessr ccszs incliuging

‘ 37 total perscanzl.  Tnis s2zms rzasenzbis sinca a2 orocess is
quite labor inteasive. Unit ledor cost = 322,085/187,000 = $2.5357
This prodess us2s 127 @i of scuse/ton of solid wiste. insrevore,
uu3l1;/ casts & 10 milis/iwn = (127)(33.01) = § i.Z7/%cn.
Haintenznce costs Tor 2 stzs2 'shrzdding assuzsc o o2 5 2.09/%en.
Other olant maintenznce cost sstimsted 22 o2 3 3100,300/vezr
= § 0.51/ton. Toial raintanence & utiiitiss = 3 3.78/ton.

3. One ton of soiid waste cznaratas 1.1 berrel of oil centaining
5.28 x 10° Btu. AU 5 0.83/i3%u, unit inczme Sor oil
= {5.28){0.€2} = § 3.15/%0n o soiid westa.

Low suliur cii is 32iling ¥or uwd 3 $ 5.85 .Etu in scm2 areas,
However, thes naticnz] averace is zdout ;.EC/ﬁStu gérge trenspor-
ta§19n_rof 16,850 berrels o7 cil (1 monta's producticn srom 2

503 T/5 201n3) cr 5i523in2 TREnITort €OiII coIii en.olfunnGred

m]leollubu.

Y 2 90

uti11z:twon)

$ 3.00/tcn
$ 6.74/?9@

B ——————

" $9.74/ten

; 3:16/ton

$°6.58/1c
$ 2.22/ton

$ 4.35/%c
'$ 0.29/ton

S 4

- -

i2 fzctor

Using scz




Therefors, total annual costs =

Mnual income

Total annual
Net annual in
of solid v

Therefore, trensporting oil precucad in tho Hicuest to the East
Coast wiil cost z3cut 3,10 o 3.15/:3tu and would allew the oii

to ba sold at 33.33/X3tu.  Tnis vi2ids a nmat crsait at the plant
“of 53.85-33.15 = $).73/F 3ty undor Tevorsdie conditicns.  IT

solid wzsze is ©0 &2 pyroivzed nesr its coint of. us2 I would
think that cas preducticn ritner than i1 precuction would be
favored bacaus2 it is uorih more far . On th2 otnar nzna,

it the solid wast2 pyrolysis areducis ars to be transporica

great cistancas or stored, oil production w3y D2 tTevored.

This process is zbout S0 parceant efficient in producing oil Biu's
from solid waste. Assume tne sem2 evviciancy for sswage siucsal
Ona dTJ Lan of siuvcga contains esout (7002 3tu/1:)(22C0 1b/3)

= 14 x 167 3tu. Witn & 20 parcent conversicn o “1] t51s sie2lds
about 7 ¥3tu/izn. At £0.89/r5tu this is, ezuiveient to 34.20/ion
of sewzc2 siudge seiics. wWith 2 0.2/7 retio of zor.casita sludge
solids/selic wasie censrated, & poculevion csnarating 197.539 tons
of solid waste will produce 3330 i/y of sawage slugge soiids.,
Annual plant incocmd fer oil frea siudge = (56320)(34.20) = $23,800.
Assume a cost Tor dewatering and drying the sludge to 75 percent
su.aa8 gt S33/Ery ton.or SIBT,GCG/y. The 75 parcant solids siudce
can than be driacé further with the s01id wasta at rno additions:
fuel rcosts by usinn the axcess nrpesse kepf avaiiabia, fstimated
annual casital and sperating cosis are aocut 350,050 exclusive of
tha doyatering/cerying stess.

$247,020.
2 Tor siud gt 350/%sn =
$23,600 = $304,609.

5’04,533-52 27,500 = $57,600, or $0.29/ton

~
W
T.

2 disposal credit $281,630.

$281,600 +

3
T AAA—msy =
ln\-vu.e = -

-~
N
VIS R
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Develecment of Urban Waste-Fual Technologies

Total

FY-75  FV=7C F¥-77 FY-73 FY-79  FY-75-73
Covornnient 4350 5636 5560 1000 - 16,560
Private Sector* 2700 6300 . - - 9,100 -

Total 7050 12050 5500 1060 - 25,600

*Private szcior inciudes Tundinc support
by state and locai governnants
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Pyrolysis Conversion of Solid kasies

. Total
FY-75 FY-76 FY-77 FY-78 FY-79  FY-75-70
Governmen: €00 iS00 ood 4030 ecod 12503
Private Sector* - 500 3500 4000 - 8500
Total ' 800 2000 5500 8000 4000 20300

*Private sector includes support by state and loczl covernzent.
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Bicchemical Conversion of Urban lastes

-~ Total

| FI-75  FY:76 . FY-77 FY-78 FY-79 FY-7S-T3.
Govermsent . 500 3000 8030 1500 1260 19200
Private Sector* - - s000 - - 5000
Total 500 3000 13000. 1500 1200 19200

*private sector includes funding by state and local government.'.
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U LowviblriiLtef ¢anCT Li1elY (wentinuias

m tal- o )]
FY 1924 :
. (Nom-Add) FY 1975 €7 1918 - FY 1977
Requiremant . |Outtayy | Obls, }Outiays | Obls, | Owlova| Obls, | Outlays
| .
DO
OFSRAT:NG (2eap,  foretem) 0.2 .01.{ C’D' 00' ° 7’0 ?,'O /0.° /0‘Q

Teust Crirating Requirements (from Delsll Bhevt)

CONSTAUCTION fSse g for detall)
To;al Corsrruction Requicements {from Delal Shael)

ECUPVENT 1Seap. fordslal)
Tal Eg.ipment Requirements {from Delal Chsel)

. G RAND TUTAL-QBLIGATIONS

.. GRANDTOTAL-OUTLAYS .

O | o |&o|s ols 0570|5050
2| plsolz3lf o] 020

0.5

.0

/6{3
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1. 10 NTHFICATION ML
Qookriany g

oo ey
{1 et

2, €, fHULBAM
b, SUPPIIOGRAM

1
-

Low 01U Guilication From Ceal

3 . PHOFOHLNT AGLNCY

Deparirent ol Interior, NASA, BPA, AEC

AU}

Cffico ov Coal foaearch

5. CONTHASTOH AND GITE

{No more than 42 charocters and
apaccs Jor name of cantruclor!

wac gfanifard uh'nr.'--uh-)n_rur zhale
up o 26 characicrs and spucet for
county.

NAE OF CONTiACTOR: Various

Site whoere work wwiil be State:
perfoemed

> County: )

)

County: )

NAME QF COMTARACTON:
Site vhere work sl be
performed

-..| State:

NAME OF COMRTIHACTOR:

Siie wheres work vl ba
performed

State: County:

»

TOTAL U.S.

NAME OF CONTRACTOR:

Site where work wall be
erfornwed

State: County:

>

NAME OF CCNTRACTOR:

| Site where worx wail be

Stazre: County:

S L P N S s s

perforoned >

. BRUEF DESCRIPTION OF
PROPCSAL

{No more than 24 lincs of text
end no more than 70 charocicrs
ond spaces per hineg)

Bricfly outline nature and scope
of work to be undarizken,
including any rew faciitics
which may have 1o b2 aequired
or constructed. .

Generaticn oi low BiU ges Irem ccal that is non polluting and ut
gll grzdes of coal indigenous %o the U.S. This program pro-ides
alterneiive to natural gas end petroleur as fuels for clean elec
rower generation a2t high efficiency (initially over LOZ and late
the 50% rznge) ené to zeet industrizl demand for gazs, both as a
as chexicle feed stocks. These accomplishxzents will help curdb ¢
reliance on izported oil ard LG by enablirg high-sulfur coals ¢
for power gereration with due regard to envirorment. Two pilot,
tion plants 30 MWe to 50 MWe =2re comstructed and operested in 197
H R -

6. JUSTIFICATION {Lsz a separatc sheet(s). See ltcm 6. on Instruction Skeet)

7. MAJOR RESOURCE RECUIREMENTS

RESOURCE

v FISCAL YEARD 1975 ) 1976 1977 1978 :
o MANPOWER 111 Sciontific 200 300 350 350
(In man years) [2) Technicat TC0 900 L 1000 1000
{3) Support &o 100 100 1c0
{41 Other
b. RAWMATERIALS
(List materisls and units of 600 Tons 700 Tons 1200 Tons 1700 Tons 200t
Mmeasure below, such as tons of Dax, ]
e below. such & fontof Coal/Day Coal /Day Coal/Day Coel/Day Co
svaniun., etc. Show amaunt of
each in columns atright.)
¢ LAND AREA {1] Govt-owred 1290 2500 5900 5000 S
REQUIRED 13} Govt.ieaned — — ] 1500 1500 1
{in acres) {3} Privatalyowned | 190 200 | 400 _knp
{4] Other i -1 J i - }




more than 70 charoeters
Kes per line)

outliae noture and scope
To be unda2riiken,
g any raw faciities
y have 10 be acquired
yucted,

TR Y 1T ITIRTALE et
[ EERTRE R R )
LGRALY ]'.HL‘l'l'.:.' CeLvrrsion .
NOGRAM Loy PiU Zncilicarion From Coal . :
TONLNT AGENCY Deparinment of Interior, {jAUA, ©BPA, AEC
urny Qffice_of Tenl_Dezearch
ASTOH ANDSITE NALIL OF CONTIiRGTOR: Various
than 42 charocters and | Site where work will be .,,[ Stata: County: )
R thzrloenmeg
or hame of contractor:
wtard hhrccation foratated NAST OF CONTRAGTOR: )
i churaclera arad apaccs 1ori Site waiere work wall g pe| State: County: )
- performed R
NAME OF CONTRACTOR: {
Site whers work waill ba State: Caunty: !
performed > ) TOTAL U.S.
NAME OF CONTRACTOR: ) ;
Site vatwrework witbe o ['state: County: )
. Lperformad | \ .
NAME OF CCNTRACTOR: ! -
Site where work wiilne o] State: County: /
. performed )
DESCRIPTION OF Genereazion of low BIU gas Irom coal that is non polluting end uvilizes
TAL all gredes cof cozl indigenous to the U.S. This progrza pre-ides an
- than 24 lincs of text  lalternetive to natural gazs end vetroleur as fuels for clean electric

rower gensration 2% high efficiency {initi2lly over 40S and later into -
the 507 raznge) and t- meet industrial demend Tor gas, both as a fuel and
&z chexzicla feed stocks. These acecumplishzents will kelp curb excessive
reliance cn Imported oil and LG by enzbling high-sulfur cozls to be used
for power generation with due regard to environment. Two piloi/dexonst
Eion plants 30 MWe to 50 MvWe are coazstructed and operated in 1977-T8.

-~

a.
e~

*ATIUN (Lse a separatc sheet(s}. Sce ltem 6. on Instruction Sheet.)

7. MAJOR RESOURCE REQUIREMENTS

“.E FISCAL YEARP 1975 1876 1972 1978 1978
WER (11 Scntifie 500 300 350 350 300
rearsy 12) Technica) 702 900 ~L 1000 1000 le]s]
i3 Supsart i 20 100 100 i00 1.
{4} Other 1
TERIALS - ;
erisls and units of 600 Tens TOD Tons 1200 Tons 1700 Tons 2000 Tons
below, such as tors of Coal/Dzy Cozl/Day Coal/Day Cozal/Dey Coal/Day
<of 0il, Kilograms of
“ele. Show amnunt of o
‘!Iumr.: at right.) .
1EA 1) Goviownad | 1200 2500 5000 5000 San0n
0 {2) Gavtdrased | — —— 1500 1500 1500
(3) Privaraty ovuned | 190 200 Lrn LN rng
{4) Cther ! .
ZSOUACES NEEDED |




BLANK PAGE




PN TsueriaGRA
A s rRoraNLNT AGLNCY

Low niu Gasyfication from Conl

Department of Interior, HASA, £20A, ARC

W, SURUNIT

Qffice_of 2¢cal Reanareh

% COWTRAZTOR AND SITE NAAL OF CONTHACTOR: Variaous
{No more than 42 chzracters and Sere where work vallve P} Stata: I County: )
apaces [OF nums of cunfractur; huertoried 1
R ILOA U uhhrrrmh«ln.[:lr atafa) NA.:"E _!.!!"_!:p.‘q' TI!:‘.:;}TOH: )
wp (o §G charsclers and spucds fer) Sate vahere wora wil by, b' Stato: County: )
county. peric mrd i \
NAME OF CONTRACTOR: !
Sito whers woric wili bo Suate: l County: :
pesformed » i ) TOTAL U.S.
. NAME CF CONTRACTOR: ]
Site where work will be > State: ! County: )
, 1 petfornng i Y
NAME OF CCHNTRAACTOR: ! -
JSitewhcrework waitve | State: County: /
arinrmze )
6. BRIEF DESCRIPTION DF Generatiocn of low BiU gzs Iroxm coal that is non »olluting and usi

PROPCSAL

{No more than 24 lincs of text
and no more then 70 charccicrs
and spaccs per hined

Brictiy autline nature and scope
of work to be undaritken,
including any rew faciiities
which may have 1a b2 acguired
or constructed. .

all grades of coal indigenous to the U.S., This prograz pro-ides
alternetive to netural gas snd petroleum zs fuels for clean elect
power genaration ei high efficiency (initially over L0Z amd laser
the 507 range) end to mest industrial derend For gas, both as a f
25 cheniela Jeed stocks. These accompliskhzents will kelp curb e
reliaznce cn imported oil arnd LG by enabling high-sulfur cozls te
for power generaiion with due regard to environment. Two pilot/d
tion plants 30 MWe to 50 MWe are comstructed and operated in 1977
7 .

€. JUSTIFICATION (Lisc g separatc sheet(s). See ltem 6. on Instruction Skect.)

7. MAJOR RESQUPRCE REQUIRENIENTS

“ES%’RCE FISCAL YEAR} 1875 ' 1976 1977 1978 197
"8, MANPOWER (1) Scianuific 200 300 350 356 30
(inman yearsy {2} Technical 700 200 . 1000 1000 Q0
13} Support 30 100 100 166 10
{4) Other -
b. RAWMATERIALS ! )
{List materisls and units of 600 Tons 700 Tons 1200 Tons 1700 Tons 2000 -
measure below, such as (ors of ki ; r !
e etou auch o o of Coal/Day Coal/Day Coal/Day Cozl/Day Coal
urgnium, ¢te. Show amaunt of
eoch in columns at right.)
& LAND AREA (1} Gavtownad | 1200 2500 5000 000 500
RECUIREG {2) Gaveiecased | — —— 1500 1500 150
finacred) {3} Privainiy-owaed hls) 200 Lnn hs0 | s

{2} Octer

d. OTHER RESOURCES NEEDED

Specily item and unit of
measure delow. Show nuantity
of #ach in columna as nght.)
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ﬂLﬂGY RESEARCH ARD ULVELOQCRILY FACT SHI T {Contuned} Lee f10

Lioo-y 0m =8 WERINICATION NUSt g 8
VIR AT . ——
(fj h;mlmun.-. | Ct04210512830301

. JUSTIFICATION=State tha specific enerqy problem or objective, and spitcify how the praposal will contribure to ine ?Olllllon of the problem
or attainment of the obyentivr, Inchude reasons for selecting the rrersmmendsd approach over aiher alternatives. Also mcluqe the benehts'
exprcted 10 be denved feom mesting the obyective's or solving the probleass for watsicdy the project s praposed. Outhne the risksfuncertanties
(R/fU), plans to mirmuze B/, and basss {or proceeding an face of RV, Qeantitative dota ahould be used to the fullost extent.

el N TR Y

.

Cleon Low-B.t.u. CGas .

i
t ic contemplated that RED for low-B.t.u. ges will be of impertance (2) to provide enother
Jlternative for clean electric power generation et high efficiency, end (b) to meet indussr
czand for ges. These functions sre expected to help curb excessive reliance on imported o

nd LNG by enabling high-sulfux cocals to be used for power generaion andé other purposes wit
ollution. . -

wo co-funded pilot/demonstretion plants are planned with initial operstion estimated for th,
Y 1977-78 pericd, thereby providing 2 basis for wide cermzercial sprlicatien by the eariy 1 .

resecarch efffort for low-B.t.u. clesn fuel gas from coel will integrete with research on o,
trbines. The bulk of the research will be exgended Dy contract, supplezented by work in
overnzent laboratcries. The major efforts will seek to develop lew-B.t.u. gasification !
cchniques £s en outgrowth of past Deparimental programs. A single commerciel-size gasifie
epable of producing sufiicient low-B.t.u. zas for = 10C0-megewatt powerplant, and the gasi.
ad its essocizted cleznup eguipment can be +ailored to 2 convestionazl plent, 2 ges turbine:
lant, or an advanced gas-turbine/stezz~turdine plaxnt.. :

sntract work began in July 1972. Iandividuel wnit- processes in the high-B.t.u. gasificatior
~ogrea consrizute to the low-B.t.u. gas techrolezy. It is pessible to aceelesgte the deme
:ration phese of The lew-B.t.u. gas zrogrem without going throush a2 prelonged program. Ho
i1ch acceleration reguires z pronounced ircerease in the level of fiméing.

s prograc involves research and develcr—ent diregted toward fluldized-bed, fixed-bed, ant
wtreined-lov gasilicrs, Pilot plant demonstraetion will be constructsd to hendle up to 59:
* coal per Lhour. The plants wili rerge fro= 120 to 200 megewetis generziipg cespzeity. Eae
Al include a g2s clesnup systex to rexove suliur znd particulete matter. In adiition Zeve
:nt is proceeding or 2 hot gas cleamup systenm, sperating 2t gesification temperatures in or
> increase efficiency and improve the econcmy of the processes. §

i with the high=B.t.u. gesificaticn program, the developzent of relizble and fezsible kards
- b » -- - r_ - - -

i plant operation requires inwvestigztion of z veriety of processes, with the possibility

fferent processes will be opti=mum for gifferent cozls.

wa

st of this progre= was initizted in FY 1073, thus theprojects ire still in a2r early stage,

‘veloprens. However, scme sigmificant resuits have alreziy been cbiained, includizgz (a) eo
on of design of 2 1200-pound~per-hour fluidized-ted gasifier; (b) conceptual cdesign of an '
zmospheric pressure, estraiznes-flow gesifier for 2 550 zegewatt ccshinmed power system; and
Zpletion of design eof 2 lzhoratory scaie pilot plant for removel of suifur froa fuel gas B
eas of a fused salt scrubber systen. ' '

ey

FY 197k the three types of gesifier systems (fluidized-bed, entrained—ﬂw; and fixed-'bea:
11 all be developed Iurther.

ocurezent of pajor herdwere itezs will be initiated. Research on high~tempersture sulfur
zovel systems will be accelcrated, and an additicnel ome or two projects in this 2rez wil.

star tedo ) :
suning evailebility of funds in F¥ 1975 in conjurmction with industry funding for these pnrf
e low-B.tu. gasificaticn will move fcrwerd 2t = faster rate, witr pilot plant coastruction!

einning in FY 1975-76 capable of coovexting 50 toms of coal per hour to low-B.tu. ges. ;
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CARCH AND DLVEILOCLICHT FACT SHY L T {Contnued) | KECIPI S

Ly Ve ey LN ICATION N 1
i + .
3 watiey . -
O MitUN 0£64210512830301
ON -Stare the specific enerqy problem or objective, and snecily how the proposal will contribute 1o the ?cluuon of the nr_obmm
of the atyertive, [nctude reasons 1or selveting the resnmwnended appraach over ather alternatives, Also include the bcnelus_
v dueved from meenng the obyretives o salving the problens far watiech the project is proposed. Quthine the risks/uncertarntics

> mimmaze B/U, and busis for peacreding in face of R/U. Quantitative data should be used to the fullost extent,

Clean Low~B.t.u. Ges .

»mplated that R&D for low-B.t.u. ges will be of importance (a) to provide enother

> for clean electric power generation at high efficiency, and (b) to meet industris)
gas. Tnese functions are expected to help curb excessive relience on imported oil
enabling high-sulfur coals to be used for power generaion end other purposes without .

led pilot/demonstretion plants ave planned with initis) operation estimated for the
period, thereby providing e basis for wide cormercial epplication by the eaxly 1980's.
effort for low-B.t.u. cleen rfuel gas from coal will integrate with research on gas
The buik of the research will be expended by contract, supplemented by work in
leboratories. The major efforts will seek to develep low-B.t.u. gasification ..

es en outgrowth of past Deparimental programs. A single commercisl-size gasifier is
producing sufficient low-B.t.u. zas for 2 1000-megawatt powerplant, and the gasifier
ocizted cleanup eguipment can be tailored to 2 conventional plant, & gas turbine,

n advanced gas—turbine/stean-turbine plant.

rk began In July 1972. Individuel unit processes in the high-B.t.u. gesificztion
tribdute to the low-B.t.u. gas techrolcsy. It is possible to accelerste the demon-
sse of the lew-B.t.u. gas Trograz without going through a prolonged progra=. However,
ration requires a promcunced increase inthe level of funding.

2 involves research and develorment directed toward flnidized-bed, fixed-bed, and
-0w gasiliers, Pileot plant dermonstretion will be constructed to handle up to 50 tons
hour. Tke plants will range from 120 to 200 megawetis generzting cepzeity. Each ¢
? & 525 cleenup sysiex to remove sulfux znd perticulate maitter. In eddition develop-
teeding on a 2ot gas cleanup system, operatving szt gasification temperstures in order
efficiency and improve the eeoncmy of the processes.

high-B.t.u. gasificatien pregraz, the development of relizble and feasible hardware
eration reguires investigztion of a verieiy of processes, with the possibility that
*ocesses will be optimum for differernt cozls. )

prograa wes initiated in FY 1973, thus therrojects &re still in an eerly stags of g
Rowever, scme significant resuits have elrezdy been cbtained, includirng (a) cozple~
gn of e 1200~-pound~rer-hour {luidized-bed gasifier; (b) conceptuzl design of an
Pressure, entraines-flow gasifier for 2 550 megewatit ccrbined power system; and (e)
f design of 2 lsboratory scale pilot vlert for removal of sulfur from fuel gas by
1sed salt scrubber system. )

1e thrze types of gesifier systems (fluidized-bed, entra.ined—flow-, and fixed-bed)
deveioped further. .

of zajor hardwere itezs will be injtieted. Research on high-temperature sulfur
®ms vill be accelerated, and an additionel one or two proiects in this area will

"Llabilit:r of funds in FY 1975 in conjunction with industry funding for these purposes
gasificaticn will move ferward at 2 faster rate, with pilot plent comstructicn
FY 1375-T6 cepable of converting SO tons of coal per hour to low-B.tu. gas.

i
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ENEAGY RZSEARCH AND DEVELOPMENT FACT SHEET (Continued)

. N
&. SCHEDULE tInclude mojos farititicr and major squipment. Irdicols dates by Fiscal Year and Quasrter;.

3. DEVELOPMENT MILESTONES (number cach consccutively) |__ b DATES
' (d.imit Title of Milcatone to 6O c+-acters and spoces) FstmQ B ::MP
1) Fluidized Bed Low BTU Gasification - Proposal #8L4 and #90 T6{ 3417
.2) Fluidized Eed (Pressure and Hydro) Pilot Plant - Proposal #90 'rs1 2877
137 EZntrained Bed Low BTU Combined Cycie Pilot/Demc - Proposal #108 Th| 2877
1.} Fluidized Eed Pressure Pilot/Demo - Pré;posal #109 T8 1Y TT
"2} Suspersion 2ed Gasification - Proposel #111 T4l 2 76
"2) 3 Stege Atnospheric Fluid Bed - Product Dev. Unit ~ Proposal #86 | 73| 1§ 74
{7) Syntheae Converted to Low BTU - Proposal #85 Ts] 34 75.
3) Cireular Treveling Grate (Modificatica) -~ Propossl #93 T W76
{3} Msltoa Selt Beth Gesifier - Proposal éll?; ’ T U ET9
{1Z) Molton Iron Gasification -~ Proposel #4l T4 3] T6
11/ Slurry Firing with Cleanup - Proposel #91 T4 ) T9
1Z} Pressure Bed Stirred Demo - Proposels #85, #92, #110 131 23 75
(1Z) Entreined Bed - Pilot - Proposels #88, #115, #116, #117 T4 1} 78
(11} Azslozorating Bed - Demo Plant 75| 2118
(25} #iga Te=p. Ges Cleanup Pilot P. - Dolomite - Proposal #89, #126 { 73| 4| 78
(z=) High Ze=p. Gas Clesaup - Demo Plant Fused Salt - Proposal #11%,
{17) Lew BIU Retrolit of Existing Boilers - Proposal #49, #128 - Denmo| 75| 2{ 78




* b. DATES

Lart

Cnmph:le‘ )

Q

FY

Q

L.oved of Effore:
O maxium
XX orpERLY
0O mmneraum -

IDENTITICATION RUMRER

060421051

~Q e

COJU

301

o, DEVELOPMENT MILESTONES (continued)

{Limit Title of Mllcatane so §0 eharcters ond spaces)

b DATLS

Stare

FY

C.

FY

L

LY TR, N S

I

N I VI TR L N

&= oW

L)

77
7
7
17
76
Th

5.8

76
19
76
19
75
78
78
[{:]

78

HF W w M e e

2

e

LV R S A N

(18)

(19)
(20)

Exploratory Research -~ Low BTU Gesification =
Proposal #BT

Engineering Eveslustion - Continuing .

General Frocess Support Activities

LH

T2

72

1

~t

19



ENERGY RESEARCH AND DEVELCOPMENT FACT SHEET {Continued)

9 SUMMARY OF FUNDING REQUIREMENTS=Fedsa! Government Only {in millions of dollar)

(1) 2 3 (4)
(:5:‘:22) FY 1875 FY 1978 FY 1877 .
Requirement Obls. |Outiays | Oble. |Outlays | Obls. ] Outlays{ Obls, | Outlays :
: 11.84| 10.%{13.37| 12.0{16.96[17.5 [31.07{30.0
a. OPERATING (Secp.  for detsll) ;
Total Operating Requiremants {from Detall Sheet) o :
o 12.85| 12.0{68.0 | 60.0 [122.L% 118.¢ 90.2/96.0
b. CONSTRUCTION (Seep.  fordelol)
Tota! Consiruction Rg:ui rements {from Detoll Sheet)
0.75{ 0.7% 3.05| 2.8| 19.6Q 18.0{30.70
¢ EQUIPMENT (Scep. fordetad)
Total Equibment Requirements (from Detal Sheer)
25.4L 8k k2 159.02 151.97
d. GRAND TOTAL-OBLIGATIONS - ’
22,19 T4.8 4153.5¢ 153.0u
8. GRAND TCTAL-DUTLAYS




Level of Effort:

0O mAXIMUM

X 0RDERLY
1 MiNmum

IDENTIFICATICY RUMBEFR

! 060L2105126230331

{3) 0] &) (-] )] (@t 6!
FY 1976 Frism | Friom FY 1979 £ S076.70 e evisrs e o
‘15, | Outloys | Obls. |Outlays | Obls. {Outtays | Obts. | Outiays Obls, | Outloys Obls. lOutlavs 1 Obs. | ©
. i
.96{17.5 |31.07 ;0.0 38.27]40.0 {3%.57| 35.0]145.58{ 1kk.91 23.20 23.88,168.7511¢ .=
--4% 118.4 90.2{96.0 38.50 40.0 {23.50| %0.0[355.5 | 354.0{ 15.0 | 16.5 #370.5 |37 .-
l —
|
: . I
.64 18.,0{30.70] 27.0[1%.20[18.0 | 5.h0| 7.0l73.70 | 72.80| 2.0 | 2.90 [75.70 |7 -
| . !
. o |
.01 151.91 90.97 62.97| .  I574.78 50,2 G2k 08}
. “ . .i .
4153.5( 153.0d $8.0 82.00) - ST1.7 43,28 g ..
) , N e
|



ENERGY RESEARCH & DEVELOFMENT FACT SHEET (Contintued)
8. DETA!L OF FUNDING REQUIREMENTS~Federal Govarnmant Only (in milllona of dollurs)
b. CONSTRUCTION

[¢}] 2 {3 {4)
FY 1974 -
{Non-Add) FY 1875 FY i376 FY t%
ITEM Obls. Dutlays | Obls, [Outlays Ob's. | Outirys] Obls,

T ~y

TOTAL (Carry forward

to summary shect) } 5-0 ‘*-S 20.0 18.0 25.0 21‘-0 15.0

Title of project, Lecation (State and County) and Total Estimated Cost
{TEC) trumber ezch iten: cansecutively). Every project costing one
m.Londsiiars or more sheuld De separately identified with a brief  yom
griterment of winy at is rec ond. No.
—T. ITLE OF PRQJECT (55l 2 cxececd 39 c‘-umrlru and spaces.)| {

o T rul 3) ~
Zntreined Bel (Pressure
Siaie | Caounmty TEC {in millions)
100.0
Staremen:
Provices pilot/cemonstretion scele
cseretion of low EIU ges end ges .

turiine end steza turgine electric
~ rewer at 30-50 e size'in an !
existing utility. i

TiTLE GF PROJECT (Nual to cxceed 3C chercciers and spaces.]
zrirzinzg Zed Atsmosphere q
Staze County TEC (in n:illiora)

19.0

Statement:
Jrovides large scale test at 5 tons '
ser Lour of 2 zovel design egppre-czh.
POU heve been successfully opersted.

TITLE OF PROJECT (N3t ia excecd cheraclers and spraces.) )
Tl Af 3 4
Fluldized Bed Press.

State County TEC (in millions)

125.0

L
.
i

3.9 9.019.3 |10.0}10.5{15.0

Stitement:

Pllct/Gemonstration scele operation
ol lew 37U gas end ges turbine and
steen turbire electric power &t 3

50 Xie size in en existirg utility

{Continue on Separe:.




Ionivint buea tivor len s

O mMaxiaum
050k210512872321

) ompERLY
O mmansum -

k)] {a) {s) {6 n (€ t5;
oo | e | oewe | oeves | WS ) ety Toraces
Jols. | Outlays] Ouls. §Cutlays § Obls. | Outiays| Obis. | Outlays Obls. Qutlays Obls. | Qutiays Cus

62.0 | 62.0 - 62.0 {r .

5.0 214.0 15.0 18:0 2-0 2-5 -

- - 1.1 L.

0| 5.1 k.o % :
' i

15.0]| €9.0

0 110.5 { 15.0 | 1%.0| 20,0} 19.0 20.0| 17.3}| T4.0 [tk.0 15.¢

w3 s

Page of

{Conilnur on Sepurate Sheaty




—— -

B ey

ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
9. DETAIL OF FUNDING REQUIREMENTS-Fedoral Governmer.t Only (i milllane of dollars)

b. CONSTRUCTION ’

ITEM

(1)
FY 1974
(Non-Add)

Obls. | Outlays

2

FY
Obls.

1975
Outlays

(3
Fy 1976

Obls. | Outlays

)

Obls.

FY1om

TSR/

TOTAL (Carry forward

10 summary sheet)

Tleof projeet, Location (Stete end County) and Total Estimated Cost
{TEC) Inumber cech {tem ennsccutively). Every project costing ono

Lo dolars or moce should e separatoly identified with s brief
BTreme~t of v nv Qg rnnarod,

>

Y

0.1

1-5

15.0

2.t

Itern

111 LE SF r THROJECT tAal ta ru‘ﬂ'u 30 charactars and :pacn N

Tiuid Eed (Press end Kydro)

N g.)

Snhate County TEC finmElione;

k5.9

ARLY ol 1

to be doze &t pilot scale cost shared
2/3 US/1/3 industry.

ew aﬂ:rcach for Iindicated good ecorcal

r:“TLE DF PROJ:—.CT INn? to excced J0 charoclers and spaces.)

Cuszension 2ed Gasification

{5

Siale County TEC (un millions)

12.0

Slatement: i
Tris zrocess produces coke low BTU gas
chezicals.
rrocess.

e

Zacad

4 multl purpose flexible

0.8

5.0

6.0

[ TiLE OF PROJECT (.ol fo excced characters ond spocrs.)
Slvery Firins ~sith Cleanud

Qau

TEC (in millions)

32.0

S:ale Counmly

sifiers with zpparent system sizpli-
< Czn te & zajor entry for future

2.5

6.5

b
{Continue on Seperate Sheei




Levelof [ Hort

O mMAXIUM

iDENTIFICATION NUVELY

5 onprRLY 06042105128303C
0 sminmus
3) {8) {5) &) 7} {51 19)
UBTOTAL ALANCE TO TOTAL TAC
1976 FY 1977 FY 1978 FY 1979 e 15 BALANCETO i JOTAsEx
Qutisys| Obls, {Outloys | Obls. | Outlsys| Obls. | Outlays Obls, Qutlays Obts. | Qutiays Cols I
2.0 0.5 - 23.0| 23.0 - 23.0 | ¢
|
l’-O e - 8.7 - l 8.7
| |
|
! 11.0 1.0 - 21.0 - 21.0
'
¢
; M
H
) : i . l
{Continue on Separcte Sicel) Page of



ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)

3. DETAIL OF FUNDING REQUIREMENTS-Fadsral Goveramont Only {in millinns of dollars)

b, CONSTRUCTION

ITEM

Obls,

(1}

FY 1974
[Non-Add)

Gutlays

{2)
£Y 1975

Outisvs

(]
FY 1976

(L]

Oble,

FY 197 -

Ta'»of project, Location (State ard County) and Total Estumated Cost
{TECY tmumber cach Uem comnccutively).
.-.zn dztiars or more sbould be segarately identificc with a brief

TOTAL (Carry forwerd

{o summary aheet)

Zvery project Costing ona

sromont of sy 1T g regured,

TiTLE Or PROJECT (ot to cxcced J0 characlers and lpacu.)
Fluidized Bed Artmospheric

TEC (in millions)

38.0

State County

Sisltegmenst:
Pilot sczle orccration of promising
gssifier conccpi at scale size
* allowing inclusion in major process’
with assurance

»

Item

(1)

—

2.1

0.1

7.0 | 6.0

12.0 {10.0

9.0

12,

o~

TITLE OF PROJECT 1ol to exceed 30 charoctcrs and apaces.)
Fused Salt Gasification

TEC (in millions}
33.0

State County

Statement:

A =plten salt L»arbonate) bath
carriss on subzerged combustion
with pollutants and ash dissolved
in salt which is regenerated. Clean
gas the product.

t9)

0.5

0.2

8.0 6.3

9.0 | 8.2

.

2.0

2.

TITLE OF /—;OJLC" iNof 10 excecd chorac(ers and spacrs.)
Fluid Bed Frezs and Atmos.

State County TEC (in milions)

38.0

Stelement:

Pilot scale operation of 2 promising
gasifier corncept at scale size allow-
; ing later inclusion in major process
with assurance

{1}

0.3

7!0

10.0

iContinus on Scpmaie Bhesl




e g e —
0O raasium .
m OIE LY 060“:105123.’020:
O aunaseues
[~ ()] 5) [(n] {2} 14 3]
*¥ 1976 FY 1977 FY 1978 FY 1979 it pr-vinkoy U Hc R
k. | Gutlays] Obls. |Outioys | Obls. | Ouitez} Obis [ Outanfl Ons. | Owsys | Omis Jouwoys §| o | o
e — . — - — - ] - — - 4 TR § T T S e
0 [10.0] 9.0]12.0] &.5) 0.5] = - 8.6 |28.6 - - o
0]8.2]| 2.0] 2.6f 05| 0.9] = - !Jls.s 15.5 - - T LT
E .
Q 8-c 0.5 - 9 25-5 zSQS“ - 3:5.5 - -‘:;_
!.
{Continne an Seyereir Sheet} ’39' ot




ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Contirved)
§. DETAIL OF FUNDING REQUIREMENTS-Fedoral Govarament Oalv ¢in aillhens of doliers)

B CONSTRUCTION
i @ (2 w
- 7Y 1975 7Y 19% FY 1977

nes Ol ) Ousloyx Outiays | Obis. | Outhas| Obls
—

. —

[~ &
TOTAL (Curry ferrwerd
70 sommary sheri) »
=t s - wcyxnem
Tot'e of Dezirct. Localinn (Siete sad Cavaly) 8nd Tous! Estimated Coux
:T LT tasmser reeh item conseenilvely). Evory pamjcet costing ona 0.15 1.

Llean CL7.00 8 OF M@ 10 39 1pubtely K0nli g rith A Dl jogm
erent Blwhy o -ue"uuc

YaTLr. oF FRAGICCT (5l I wvaceed JOCheracicra w=d speceal] 1 61 A
ilich Temn Gas Cican Up

Stte Coviiy '-'tCh-M )
21.S r

4.0 6.0

Slale™vrnl:

Het dolonite in 2 reactor vessel
scr;bs contaninaats and porticulates
fro= raw hor 238 stream a3t 150090 -
Z0G0°F saving “sensible heat of gas .
pilct scale

TITLL OF PROSICY 1¥u1 1o raceed J0 Shamciors and spacen.) '16'
fiizh Temn Gas Cleanup - 0.1 1.2 5.0

Siate County TC din Svikions) -

25.S

Statemeet:

A fused salt is used as the receptor}
Crexical kizetics are proven but -

" regeqsvation efficiency to be ‘1 .
investigated at pilot secale

'ruy.zoav-a;z:n 1 Iy ¢ 20 08 charscicrs and speten )
IS

s-ucc:hz ' lOﬂ (19, 0-1 0.2 0.2 0.2 0-2 002 o.
e County TEC fia auldions) | ‘
) 2.3
Stalafhauiny;

{Continne ca Scparete Si




loveet oot § Heard:

J MAxmuN

HOM NTIFICATION UL ¢

5J onpERLY 060421051283C301
0O esinmmaum
&) 4 s) (2] i) {a) im
Y106 FY 1977 FY 078 P aoreas | CCovaiere  |ivissaic.
ks, | Outavs| Obk. |Outieys | Ovts. | Outays| Os. | Outiaysfi Obk. | Outtays | obis |Outiovs J| ovi |
P————ye Y 1 7
~l==-= a—— ====—= e—— = == o ’ g
4‘!0 6-0 1.0 - 1200 - 1200
132 5.0 4.0 1.0 11.3 - 11.3
i
| |
| L |-
o.z 0-2 0.2 0.2 002 002 0.2 0-2 1.1 1.1 1.2 1-2 203 - :-:
i

{Coatinus on Scparsts Sheet)




5. CETAIL OF FUNDING REQUIREMENTS-Federal Government Only fin miltions of dollars)

b. CONSTRUCTION

ITEM

(1

FY 1874
{Non-Add)

ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)

@)

Obls. | Qutlays | Obls.

FY 1975

Outlavs

3
FY 1976

(4}

FY 1977

w.

TOTAL (Corry forward

10 summary sheet)

»

Titte of Degiect, Lacation (State and County) and Total Es:imated Cost

(TEC) tnmmber cack ltem consccutioely). Every project costing one

m:lon 2otiars o rore shou'd be separately identificd with s beief
s1otemart of vihy it S reguired,

TiTLE OF PROJIECT {5 of In rxtved 30 rhorociers nmupocfl.)
acelomeratine Bed Gasifier
Siate ‘ Caunty l TEZ {in millinne)

i H 48.0
Statement;
Ash gc::cra:ed in the process is
eirculcted and fluidized betwcen
| =0 vesscls and removed as required.
Pilot level.

e

itern
No.
14)

T

0.3

1.5

7.0

11.0

TITLE CF PROJECT (¢ fo exeecd JO charactirs and spaces.)
Ssnskene Converted to Low BTU

"

+ Tlate Tl County YEC (:n millions)

——

SIA!GH:.I’I!:

Coavert the evisting high BTU
pilor plaat o burn air instead of O;
and to disconnect

————— . 4

TITLL OF AHOICCT (Sl 10 €10¢€C Chanecirn and spaces.)

Fixod Bed Press. Stirred

.

2

suze County TEC lia millions)
: 26.9

S'a.en-e-‘-
::-3 ficaticn of existing fixed bed
s--.c- to inciude a rabble am

which prevents caking of the

gasifier bed.

2,0 12.0

4-3

4.3

$.35{ §.35

0.9

0.

{Continus en Sepovete Ih




Levol ¢of £ (fors:

0O MaxisuM

IDENTIFICATI

N NULSER

B onurnLy | goc 1051285030] o
O wiranaum
{3) {4) {s) {(5) n ) i9)
! _ SUBTOTAL ALAMN JOTAL ExC .
Fy 1576 Fy 977 FY 1978 FY 1979 FY 197579 SCOULETE. || PV rabe ey
s | Outlsys} Obls, | Qutlays | Obls. | Ouilcys! Obls. | Outlays Obls, Qutlays QObls. | Qutlays Outs, ] ¢
*.0 i1.0 6.0 0.5 26.0 26.0} .- f 26.0 s
| s e
".35| 5.35| 0.9 | 0.9 ,0.9 |0.9 | 0.9 0.912.35 | 12.35 | - | - fliz.zs!: .o
| }
{Continue on Sepevate Sheat) Page of



ITEM

tZcch {lem not Lo excced 60 characlers and spazcs)

FY 1975

Obls.

ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Cominued)
. DETAIL OF FUNDING REQUIREMENTS~Federal Govarnment Only (in millions of dolre)
& EQUIPMENT

Outlays

(4)
FY 197

Obk.lOt

For eazh msiar periorming organization,
$*ow 13l equizmert funds, with a separate
i==raidication of each iters of pcuipment
custing oneral! millian dollars or more.

Federal Laboratories

TOTAL (Carry forward
to summary sheel) . P

. Induétry & Acadenia

%

1.0

2.05

pe

0.9

1.8

4,0 4

26.7 |22




IDENTIFICATION NUMBER -

Level of Effort:
O maximum
K ORDERLY 0604210512830301
O minivum
14} {5} {6} {7} (8 19
BALANCE TO TOT EXCLUD
. FY 1977 FY 1978 Fy 1979 i?‘i‘é?srét :OMI_’LETE FY 1674 (Co. 7 ¢
sys § Obls. | Oulays| Obls. | Qutlays | Obls. | Outtays|l Obls. Dutlays Obls. Qutlays Ouls. Outla
<§z&.—_—~__q== ——————. —_—— e
: ) IJ
4'0 4'2 4v2 4.2 410 4.0
) 1173.7 |72.8 | 2.0 | 2.9 75,7 {.75.°
26,7 {22.8 |10.0 }3.8. [1.4 |3.0 -
L) "l
h
[} J <
|
|
i
Inye on Separate Sheety P2 of

i

l



P REHGY BLSOAGCH % DEVLLOPLNT Level o [ Mtory

FACT SHELT . £l Maxiauns .
.- - s O OnRLERLY 1. IDENTIFICATION NU?
) O runisiuss N601210512800301

1. . FHOGHAM Enerey Conversion

b, SUEPROGRAM Low BIU Gasification trem Coal
3 . PHOMFONENT AGENCY Departsent of Interior SASAL EPAL ARC

b._SUDUNIT Office of Conl_Research
1. CONTIIACTCA ANDSITE NANLE OF CONTRACTQR: varicus

(NO mars than 42 charecters cnd 5'."’ where wurk vl po- >| State: Ccunty:

[ALE ISTITRIEN |

gpacer for naric of contructur:;
wir slundand eubretiaton for .l’dh‘." f:"\-'-'-t—: OF_CQ‘JT!'!-‘.CTOH:

6P {0 16 chargelera znd smen (1] Site whier€ work wiil bo 1] Stote: County:
county, rformed H

NAPLE OF COMTRACTOR:

Site where work will be | Stare: County:

petformed

NAME OF CONTRACTOA: TOTAL U.S.

Site where work wali be | State: County:

performnd

NARME OF CONTRACTOR:

.| Site where wior will be » State: County:
performed
5. BRIEF DESCTRIPTICN OF ] B .

PROPCSAL Generation of low BTU gas from coal that is non pelliuting and
{NC more than 24 lines of text utilizes all grades of coal indigenous to the U.S. This prograi
ond no niore thon 70 characters pProvides an alternative to natural gas and petroieum as fuels
ond spaces per linel clean electric power generation at high efficiency (initially
Briefly oulline nature 3nd scope over 40% and later into the 50% rapge) and to meet industrial
of work o ke undertacen, . . - -
including any mew facilities demand for gas. Both as a fuel and as chemical feedstocks.
_which nuy have 10 be acquired These accomplishnents wil help curb excessive relaince on impo:
or constructed.

0il and LNG by erabling high-sulfur coals to be used for power ‘
» generation with due regard to environmen:t. 1% pilot/demonstrat:
plants plus 1 demonstration/ccmmercial (300 MWe to 500 Mie)

are operated prior to 1980.

6. JUSTIFICATION {Lse o separate sheet(s). See ltem 6. on Instruction Shect.)

7. MAJOR RESQURCE RTQUIREMENTS

P‘ES%URCE FISCAL YEARD 1975 1976 1977 1978 1
& MANPOWER {1} Scientific 240 3:0 440 440 3
(1n man years) 12) Technical 800 1100 L 1300 15G0 114
. 13) Support 80 120 150 100 - N
. {4) Other

b. RAW MATERIALS

{LIst matcricls and units of

-:'u:: M;ou; s_-:.-: e tons oI, 600 Tons 700 tons | 1800 tons 2500 tons 4000
[ 4- -1 % rreis of ail. Ki - -
arritem, ete. Shoas ;‘a’::; coal/day coal/day coai/day coal/day coai,
" eoch In columns at r:ght.) ) -
€& LAND ABEA (1) Gaviowecd 1400 - 1500 8000A 8000 80
REQUIRED "3y Goviierseo - - 2000 24000 20
{In ceres) {3] Prvatetv-owned 150 300 500 _S00 8¢

(4} Other

T s mw o ‘




NHCH A DEVLLOPLRINT

Lewelo’ 2 Mg

lines of fext
70 characters
w)

ture and senpe

22raen,
facilit.es

2 e I wire

2o el rade!

over 40% and la
demand for gas.
These accompiist
0il and LNG by ¢
» generation wit
plants plus i
are operated p

:.
o
Aemw
prs
L

<
o,

LT SHELT T maxeays
-l 0O onbeavy 1. IDENTIFICATION NUMBER
0O sunaua 060121051 2800501
Energy Conversion )
™ Low #7U Gasitication trom Coal
AGENCY Departnent _of Interior NASA, B#PA, ALC
Office of Conl Research
QNDSIT_E NAME OF CONTHACTOR: Varicus
? characters and | S110 wheee wosk wall be. ’_] Stata: County:
st caniructor: senfgraeeat
revsalson for atated I’\.a\"F [T _(:!:‘2'! (“""" i
e and zwaes [y Site where work wiil be | Sraze: County:
peetorm -4 ”;
NAPE OF CONTHACTOR:
Site whrre werk will b b-{ Seate: Countv:
pesfornwd 1 _
NAME OF CONTHACTOR: TOTAL U.S.
. Site whercwork wilide o | Sraze County:
’ perforoord l
NANE OF CONTRACTOR:
[ Site where work will be n.| State:” County:
merformed
TION QF

Generation of low BTU gas from coal that is non polluting and -
utilizes all grades of cval indigencus to the U.S. This program
provides an alternative to natural gas and petroleum as fuels for,
clean electric power generation at high efficiency (1n1t1a11y

ter into the 50% rance) and to meet ipdustrial

Both as a fuel and as chemical feedstocks.

rments wil help curb excessive relaince on imported

nabling high-sulfur coals to be used for power

Jae regard to environment.

4 pilot/demonstration

wonstration/cemmercial .(300 MWe to 500 Mie)

o to 980.

"Cie @ separate sheel(s). See Item 6, on Instruction Skeet.)

7. MASOR RESQURCE RSQUIREMENTS

I1SCAL YEARD 1875 576 1927 1978 1973
Saiesntic 240 o510 440 440 370
Teoarical 38C0 1100 1300 1500 1100
Supnoer S 120 150 100 20
Cther
units of .

r:n:muof{ 600 Toms 700 toms | 1800 tons 2500 tons 45630 tons

X

wamountor | €031/day coal/day coal/day coal/day ceal/day
isght.) - . .
Govtawred 1400 4500 8000 8000 8009
Govt-lvased - - 2000 2000 200690
vately -ownd 150 300 500 500 500
Other
SES NEEDED 1

Simiteari o
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0.7 PHO Shat
&, SULPADGRAM

neryy Conversion

Low BTU Gasification {rom Ceal

3.

«. PIOPOMENT AGENCY
b, sunuMIT

Departzent of Interior NASA, EPAL ARC
Office_of Conl Research .

CONTHACTOR AND SITE

ENo more than 12 characters ard
spocer for nare of cantruclor;

nae #londarl gbirevianon forstated NS (] OF_(EQ?JTQ-\CTOR:

up fo 16 choraciers anc ssemer for
county.

NAME OF CONTRACTOR: \’nricus

performed

Site whern work wall ba. »| State: County; u
preefonmed i

i
Site whero work wiil be o= State: Courty: '
performed :
NAME OF CONTRACTOR:
Site where work wall be > Stare: County: h
performed N 4
NAME OF CONTRACTOR: TOTAL U.S. |
Site where work wiiibe [ Srata: County: :
performed i
NAME OF CONTRACTOR: .

1 Site whare vioric will be - State: County:

5.

BRIEF DESCRIPTION OF
PROPCSAL

{No more than 24 lines of tcxt
and no more tken 70 choracters
and spaces per line}

Briefly outline nature and scope
of wotk to be yndertacen,
Including any caw facilities
whicth nay have 1o b= acquired
or constructed.

demand for gas.
These accomplishnents wil hel

Plants plus 1 demonstration/commercial (300
2re operated prior to 1980.

Generation of low BTU gas from coal that is non polluting and .
utilizes all grades of coal indigenous to the U.S. This progrTam
provides an alternative to natural gas and petroleum as fuels for,
clean eicctric power generation at high efficiency {initially
over 40% and later into the 50% rapge) and to meet industrial

Both as a fuel and as chemical feedstecks.

p curb excessive relaince on imported
0il and IXG by enabling high-sulfur cozls to be used for power

s generation with due regard to environment.

4 pilot/demonstration

Mie to 500 Mie) -

% JUSTIFICATION (Use a separate aheet(s). See Iem €. ca Instruction Sheet.)

7. MAJOR RESQURCE AEQUIREMENTS

RESOYURCE FISCAL YEARDP 1975 1976 1977 1978 1879 _i
L MANPOWER (1) Screaufic 240 3/0 440 440 370 _
{ta man yeare) 12) Technical E00 1100 1300 1360 100
{3) Support 80 120 150 100 120
(4) Other i
- RAWMATERIALS . . !
"t matcricls ond units of . . :
-e?;: b;;ou.; .n;t: a8 tans arf 600 Tons 700 tomns | 1800 toms 25C0 tons 4000 tens:
€cal. barrels of ail. Kilograms o . :
wrorium, ete. Show amoumear | CC21/day coal/day coal/day coal/day coal/day
" #achin columns at r:ght.} " - -
% LAND AREA (1) Gowrowred 1400 4500 8000 8000 gang
REQUIRED "5y Goyriezsed - - 2000 2000 2000 _
{inacres) {31 Privately-ownad 150 300 500 500 S00 A
{4} Other J
. OYTHER RESQUACES NEEDED ‘
Specif« ftem and unit of
meosure below. Show guanlity
of €och in columns at Nt}
1 {1}




- i - e

ENCRGY R ['[AHL-I t'\NU OLVELOTMEINT TAQ.T SHE[T {Cuntinu=-1} Leavt oot 22508
[P IERI LU

L 06,03210512500301
0 s

DT NTIFICATION ties

6. JUSTIFICATION -State the specific enerqy problem or ohiective, ord spraly how the fronosal will COMrdue 10 the m':m problem
of Lainmeng of U otnechive. Inctude ressons for selrcting the recmmended ADOFGICH Over OIheT JiteraXnas. Ao -Mh:: - twewists
expected (o ter & ravred fr S mecting the olvectives 0r salving the peotdeny foe wwhech the proeett 13 proposed, O'oam the e NCYTLINWalS
{RIV}, plans ta minsmuc 1/, Scad buses for peocccdmyg sn tace of R/U. Quontitatove dits sheuld de wed 10 the fullcst eatens.

Clean Low-B.t.u. Gas

1t is contecmplated that RED for low-B.t.u. gas will be of importance
(a) to providc another alternative for clcan clectric power geaeration
at high cfficiency, and (b) to mcet industrizl deasnd for gas. These
functions are expected to help curdb excessive reliance on imported oil
and LNG by cnabling high-sulfur coals to be uscd for power geaeratica
and othar purposes with pollution.

Two co~-funded pilot/deconstration plants are planned with initial opera-
tion estimzated for the FY 1977-78 period, thercby providing 2 basis fir
- wide commercial application by the carly 1556's. :

A research effert for low-B.t.u. clean fuel gas from ceal will integrate

with rescarch on gas turbines. The bulk of the research will be expended

by contract, supplemcentad by work in Governzment lzboratories. The majer

efforts will seek to dovelop low-B8.t.u. gasification techniques as

an outgrowth cf past Departmental progra=s. A singlec cocmercial-size

gasifier is capabie of producing sufficient low-B.t.u. gas for 2 1000-

megawatt powcrplant, and the gasifier and its associated cleanup '
equipment can be tailored tc a conventional plant, a gas turbiae, plant,

or an advanced gas-turbine/steam-turbine plant. ‘ .

Contract work began in July 1972. Individual unit processes in the
high-B.t.u. gasificztion progrorm contribute to the low-B.t.u. gas
technology. It is possible to accelerate the demonstratioun phase of the
low-B.t.u. gas program without going through a prolmged prograa. However
such acceleration requires 2 pronocunced mcrease in the level of funding.

This program invelvzs research and dc'.'elop':.ent dzrected toward ﬂmdxzed- :
bed, fived-bed, 2nd entrzined-flow gasifers. Pilot plants dezonstration
will be constructad to handlc up to S5O tons of coal per hour. The commesc:
demonstration plant will Tange froa 300 XWe to SO0 e generating capszeity,
The plants wili range fron 120 to 200 pegawatis generat:.'xg capacity. Egach:
will include a gac Clecnup' systez to remove sulfur and part:.culate matter. '
In addition developaent is proceeding on a hot gas cleanup system, operati
at gasification temperztures in order to increase efficiency and improve
the economy of the processes. '

As with the high-B.t.u. gasification program, the developa=at of reliable -
and feasible hardware for plant operation reguires investigation of '
2 variety of processes, with the possibility that different processes

will be optinum for different coals.

Most of this program was initiate in FY 1973, thus the projects are

still in an early stage of developzent. However, some significant results
have already been obtained, including (2} completion of design of a 1200~
pound-per-hour fluidized-bed gasiiier; (b) conceptual design of an

atmospheric pressure, entrained-ficw gasifer for a 550 megawatt combined .
power systea; and (c) cozpletion cf design of a2 laboratory scale pilot

plant for rcmoval of sulfur froa rfuel gas by zeans of a fused salt
scrubber system.

i

In FY 1974 the three types of gasifier systems (fluidized-bed, entrained-
flow, and fixed-bed) will all be expedited.
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Clecan low-B.2.u. Gas -

It is contcaplated that RYD for low-3.t.u. gas will be of imporiance
(3) to provide arother alternative for clean clectiric power generation
at high efficiency, and (b} to meet industrial demznd for gas. These
functions arc expeeted to help surd excessive relisnce on iaperted oil
and LNG by enabling high-sulfur coals to be vrcd for power generstion
and other purposes with psllution.

Two co-funded pilot/demomstration plants are planncd with initial opera-
tion e¢stimated for the FY 1977-7S peried, thercehy providing a basis fur
- wide commercial zpplication by the early 13950's. :

A rescarch effort for iow-B.t.u. clcan fuel gas from coal will integrate
with rescarch on gas turbines. The bulk of the research will be expended
by contract, supplemented by work in Government laboratories. The major
cfforts will seck to develep low-B.t.u. gasification techniques as -
an outgrowth of past Depsrimental programs. A single commercial-size
gasifier a5 capable of producing suificient low-B.t.u. gas for 2 1000-
megawatt powerplant, and the gasifier and its associated cieanup

. equipment c¢an be tailored to 2 conventional plant, 2 gas turbine, plant,
or an advanced gas-turbine/stcaa-turbine plant.

Contract work began in July 1272. Individual unit procssses in the
high-B.t.u. gasification program contribute to the low-B.t.u. gas
technology. It is possible to accelerate the dexonstration phase of the
low-B.t.u. zas progra= without going through a prolonged progran. Howaver,
such acceleration requires 2 pronounced increase in the level of funding.
This progra=m involves research znd developzent directed toward fiuidized-
bed, fixed-bed, and entrained-flow gasifers. Pilot plants demonstration
will be constructzd to hanélc up to 50 tons of coal per hour. The cozmercial/
demonstration plant will Tangz froz 300 Mie to 500 iite generating capacity.
The piants will range frcm 120 to 200 megawatts generatiag capacity. Each
will include a gas cleanup system to rexove sulfur and particulate matter.
In addition development is proceeding on 2 hot gas cleanup system, operating
at gasification temperatures in order to increase efficiency aad izprove
the economy of the processes.

As with the hizh-B.t.u. gasification programn, the developzent of reliable
and feasible hardware for plant operztion requires investigation of

2 variety of processes, with the possibility tha: different processes
will be optimun for different coals.

Most of this program was initiate in FY 1975, thus the projects are

still in a2n early stage of development. However, some sigaificant results

have already been obtained, including (a) ccmpletion of design of a 1200~
. pound-per-hour fluidiced-ved gasifier; (b) conceptual design of an

s twospheric pressure, ent:ained-flow gasifer for a 550 megawatt combined

power systea; and (c) completion of design of a laboratory scale pilot

plant for vemoval of sulfur from fuel gas by means of a fused sait

scrubber syster.

In Ft 1574 the three types of gasifier systems (fluidized-bed, entrained-
- flow. and fixed-bed) will all be exped.ited_. o i ..
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(a) to provide another aiternative for clean clectric poewer generation
at high efficicncy, and (b) to meot industrial demund for gas. - These
functions are expected to help curb excessive reliance on imported oil
and ING by cmabling high-sulfur ccals to be uscd #c> power gencration
and other purposes with pollution.

Two co-funded pilot/demonstration plants are planned with initial opera-
tion estimated for the FY 1977-7S period, therehy prondmg a basis for
wide commercial application by the carly 1980's.

A rescarch effort for low-B.t.u. clean fuel gas from coal will integrate
with rescarch on gas turbines. The bulk of the research will be expended
by contract, supplemcnted by work in Government laboratories. The major
efforts will seek to develop low-B.t.u. gasification techniques as

an outgrowth of past Departmental programs. A single commercial-size
gasifier is capabie of producing sufficient low-B.t.u. gas for a 1000-
megawatt powerpiant, and the gasifier and its associated cleanup
equipment can be tailored to a conventionsl plant, a gas turbine, plant,
or an advanced gas-turbine/steam-turbine plant.

Contract work began in July "1972. Individual unit processes in the

high-B.t.u. gasification progrerm contribute to the low-B.t.u. gas
technology. It is possible to accelerzte the dezmomstration phase of the
low~B.t.u. gas progras without going t ‘hrough a prolo*:wed prograa. However,
such acceleration requires a pronounced increase in the level of funding.
This progran involves research and develovment directed towar:z fluidized-
bed, fixed-bed, z2nrd entrained-flow gasifers. Pilot plants demonstration
will be constructad to handle up to S0 tons of coal per hour. The commercial/
demonstration plant will range froa 300 i&e to 500 Iife generating capacity.
The plants will range from 120 to 200 megawatts generating capacity. Each
will inciuvde a gas cleanup system to rezmove sulfur and particulate matter.
In addition developzment is proceeding on a hot gas cleanup system, operating
at gasification tempcratures in order to increase efficiency and improve
the economy of the processas.

As with the high-B.t.u. gasification progran, the dJdevelopment of reliable
and feasible hardware for plant operation requires investigation of

a variety of processes, with the possibility that different processes
will be optimum for different cecals.

Most of this program was initiate in FY 1973, thus the projects zare

still in an early stage of development. However, some significant resulis
have already been obtained, including (2) completion of design of a 1200-
pound-per-hour fluidized-bed gasifier; (b) conceptual design of an
atmospheric pressure, entrained-flew gasifer for a 550 megawatt combined
power system; and (c) completion of design of a laboratory scale pilot
plant for removal of sulfur from fuel gas by means of z fused salt
scrubber system.

In FY 1974 the threce types of gasifier systems (fluidized-bed, entrained-
flow, and fixed-bed) will all be expedited.

Procurcment of major hardware items will be initiated. Research on
high-temperature suifur removal systems will be accelerated, ana an
additional one or two projects in this area will be started.
Assuning availability of funds in FY 1975 in conjunction with industry
funding for these purposes, the low-B.t.u. gasification will move forward
at a faster rate, with pilor plant ccnstruction beginnring in FY 1975-76
capabl- of converting S0 tons of coal per hour to low-B.t.u. gas.
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

E. SCHEDULE include majos facilitics and majar equipment, Indicafe dates by Fiscal Yesr and Quester).
3. DEVELOPMENT MILESTONES (aumbder cach coascculively)

(Limit Title of Miceione 10 60 riarccieors and speces)

“J Fluidized bed low BIU gasification
Proposal £84 and # 90 .
() Fluidized bed (pressure and hydrc) pilot plant proposal #90
-(3] Eatrained bed lox;r ETU combined cycle pilot/demo - proposal #108
{3) Fluidized bed pressure pilot/demo provosal #109
(5) Suspension bed gasification - proposal #111
f5) 3 stage atmospheric fluid bed - product cev, unit proposal #86 |
{T) Synthane converted to low BTU propesal #35
Circular traveling grate (modification) proposal #93
") Molton salt bath gasifier proposal #113
. -} Xolton iron gasification proposal #41
"1) Slurry firing with clean up proposal #91
©27 Pressure bed stirred demon proposals 585,.#92,#110
.3 tatrained bed - pilot, proposals #88,#115,#116,#117

} Azglozorating bed - ‘demo. plant

b DATER
LATN L AR
76 |3
75 |2
74 11
74 -{1.
74 |2
73 11
'74 3
74 |4+ |76 |1
74 4 79 |11
74 3 |76 11
74 ja l7e 1
73 2 §75 1
74 1 |78 |z
75 12 {78 (3




D OATEE
J!!_EEOFFY a2
s Y7 2
|2 }77 |1
% |7
‘4-|1. {77 {4
4 f2 |76 {1
31 |7 |2
413 |75 |3
4 |4 176 |1
.’74 4 179 |2
413 176 |1
5 14 179 |1
32 {75 |z
4 h 3|3
<27 l3

Level of Effore:

K saaxiaun IDENTIFICATICN SULSF, |
0J oroEALY o<
0 et l____ 250321051 2800301 _

2. DEVELOPMENT MILESTONES (coatinued)

fLimit Tikle of Nestong 0 60 charociery ond apscee)

(15) High temp. gas clean=up pilot P. - Dolante proposal
189, #126 o '

(16) ltigh tesp zzs clean-up - demo pizat fused salt propo-
sa: 114, £329 ' i

(17) low U retrofit of existing beilers proposal #49,
¥128 - Tomo .

(18) Exploratory Rescarch - low BTR gasification propesal
87 : .

(19) Enginecring evaluation - continuing
(20) Genersal process support activities

(21) Demoastration/commercial conbix.xe cycle plant

72

Iy DaAtes .
e
FY Ja: fY ..
To3 { el v8 ::
74 |1 ﬂ 76 i3
7S (21 78 .3
72 |24 79



HERGY RESEARCH AND DEVELOPMENT FACT SHEET (Centinued)

2 SUMMARY OF FUNDING REQUIREMENTS—Federa! Government Ondy ¢in mitions af dollera)
i o @ w
Ridiy FY 1975 FY 1975 FY 1977
Aequirement Obls. {Outlays| Obis. |[Outlays [ Obis. | Outleys | Obls. | Outleys
‘ .
) 11.84 §0.4 |25.4 |23.0 |37.0|35.0 |56.0 | 54.0
8. OPERATING fSeep. forcetoll) '
Total Opezating Reguirzments (from Detof Sheet)
R j
. CONSTAUCHION (e fordeal 12.85 }2.0 ;92.6 |82.0 ;212.51200.0170.0] 185.0,
Totat Construction Requirements (from Detcll Sheel) - .
0.75 [0.75 | 7.0 ] 5.0 | 34.5| 32.0 51.0J'48.0 .
& ECUIPSENT (Sres  fordeted) . )
To1x Equipmont Requirements (from Detsfl Shest)
' |25.44(125. |125.0 284.0 277.0
6. GRANU TOTAL=GBLIGATIONS : -
& N
23.15 110.0 287.0

& GRAND TOTAL-OUTLAYS

~1267.0




Level of Elforr:

£ MaximyM IDENTIFICATICN NUAIDE -
0O onpERLY |
O minavium 0604210512800351
@ (7} {s) (€ m @ )
Subtotal Bafance To TowlEwe - -3
FY 1976 FYn F?71578 FY 1975 FY 1975-75 Completa FY1973(C (2
2bis. jOuttsys | Obls, |Outtays ) Obts. |Outtevs | Obis. | Quttays|] Ovis. | Outlays | oOpts. | ouvays B oos, 1o -
7,0 |35.0 {56.0 [34.0 |68.0 |72.4 | 41.0 | 43.C £.227.4 | 227.4 - - 227.4 |IT.4
-.2.5]200.0{170,0] 185.0}53.5 {59.5 | 25.5 | 27.6 [|554.}1 554.1. - - 15541 X
'4.5| 32,0} 51.0} 48.0§19.5 ]24.0 | 6.5} 9,5 [118.5 |118.5 - - 118.5 {2 .=
v - - |
1.0 277.0 141.0 73.0 900.0 - - }§500.2
267.0 2870 155.5 80.1 900.0 s =
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NERGY HCSCAICH & DEVELGIMENT o T Letot gt .

FACT SHLET

0 MAXINUM
D onocavLy 1. IDENTIFICATION NUAYI

D aunsunt l 0605550512835601

e EOCHAM

Conversion Technigues

G, SUNFHOGAAM

Gas Turbincs

s. I'ROPFOMINT AGERCY

AEC, NASA, 100D

b. SUDUNIY

. CONTHACTOR AND SITE

NAME OF CONTRACTOR:

{No more than 42 charuciers and ’

rpaces for name wfcontractor;

wse s fondard adbrevwlion fur state
&p (o 16 choraclers end apoces for

counly.

Sile where work will be »-| State: County:
actfurmred

NAL, CF CONTRACTOR:

Setc where work vali bo | Stata: County:

performed Competitive Bidding

NAME OF CONTRACTOR:

Site where work will be pe| State: - County:
performed

NAME OF CONTRACTOR:

Site where work wiil be » | State: ] County:
performed -

NAME OF CONTRACTOR:

N - 1

Site where work wiil be > State: County:
performed

un

. BRIEF DESCRIPT!ON OF
PROCOSAL

{No more than 24 lince of text
and no morr than 70 charoclcrs
" @nd spoces per linc)

8rielly outline nature and scope
of wiork to be undertaxen,
Including any new facilities
which may have 10 be acouired
or constructed,

‘{ possible.

The double thrust of this program is thg investigation, design, c¢-
and test operate by 1979 a 1560°F héelium closed cycle gas turbine
at the 275MW(e) capacity using a fossile fired_heater for future
to 2 high temperature gas reactor in a direct cycle and to invest:
design, construct, and test by 1977 a 2500°F open cycle industria.
turbine of 100MW(e) capacity as the ‘prime power source buraning cl
fuels in a combined eycle configuration.

'All deSign aspects of the closed cycle gas turbine and associated
components (recuperator, precoolar, heater, valves, etc.,) will b-
confirmed along with the development of the control system, and tt
compressor performance will be determined.
For the 2500°F gas turbine, research and éevelopment on water cool
blades, catalytic combustion, and application of ceramic materials
be carried out- to produce the most reliable and advanced gas turbi

6. JUSTIFICATION (Use a separate sheetis). See Iter 5. on Instruction Sheet.)

7. MAJOR RESOURCE REQUIREMENTS

Rsso‘:m& FISCAL YEAS ) 1975 1976 1977 1978 W
8. MANPOWES (1) Scicatific 186 352 . 107 1924
‘Inm,em)"z) Technical 104 235 482 578
{3} Support 104 293 ___ 579 581
(4) Other

3

b. RAWMATERIALS

(LUt materisly and units of
mevsure delow, such as tons of
eea! Lavels o7 oii, Rilograms of
Wreniam, etc. Show amount of

41 293 482 484

3.74 X 10° | 18 X 105

€sch In coluinng at right,) bbl oil bbl Oi].‘
" & LAND AREA (1} Govrowned 200 .
REQUIRED "

{2) Govtdeared

ffll weresl (3 Prvateiyownog | T H 1




AN

ADCE S DCVELOIMMENT
"ACT SULET

¢

. Lol of Lloet:
. DD MARIMUM

O ouocRLY
O s

1. IDENTIFICATION NUMDBER
| 0603550512835¢601

Conversion Technioues

Gas Turbinces * -

2T AGUNCY

ALEC, NASA, oD

11 ANDSITE

NAME OF CONTRIACTOR:

42 charuciern sn. ’

Site whiete work will be
avelaneed

Staxs: County:

»

¢ vwfcontraclor;
hrswsatvon Lo gtate

NAL'L OF CONTRACTOR:

2tcre arst aprocen for

Site where work well bo >l State: County:

performed Competitive Bidding

NAME OF CONTRACTOR:

Site where work vatt be County:

performed

p-| Statez-

NAME OF CONTRACTOR:

Site nhese wore wiil be
ormed .

| Staze: . County:

NAME OF CONTRACTOR:

Site wheee work wiil be State: County:

pocformaed

\_ —'ﬂ— e ﬁ\‘,/

»

IPTION OF

4 lircs of tex?
an 0 choraclcrs
linc)

narure and scope
ndottyaen,
w chit.es

. 1o be acquired

The double chrust of this program is thg investigation, design, construct.,
and test operate by 1979 a 1500°F halium closed cycle gas turbine systen
et the 275MW(e) capagity using a fossile fired_heater for future joining
to a high temperazure gas reactor in a2 direct cycle and to inveéciéaté,
design, construct, and test by 1977 a 2500°F openr cycle industrial gas
turbine of 100MW(e) capacity as the ‘prime power source burning clean
fuvels in a combined cycle configuration.

§11 design aspects of the closed cycle.gas turbine and associated
cocmponents {recuperator, precoolar, heater, valves, etec.,} will be
confirmed aiong with the development of the centrol system, and the turbic
compressor performance will be determined. )

el

L . ' .
For the 2500°F gas turbine, research and development on water cooling of
blades, cataiytic combustion, and applicaticn of ceramic matéerials will
be carried cut to produce the most relizbie and advanced gas turbine

{possibie. , -
1 (Use @ seporaze sheet(s). Sec Items 6. on Instruction Sheet.) . - °
7. MAJOR RESOURCE REQUIREMENTS
FISCAL YEAR M 1975 19726 1972 1978 972
} Scientific 165 352 387 194 25
1} Technical 104 235 482 a78 437
_Supcort 104 293 579 581 374
§] Gther &1 293 482 484 312
S5 . . .
o wnits of . s 5 -
uch as tans of 3.74 ¥ 10 18 X 10° 28 X 10 -.
« Kucgrams of . X .
bw amuuns of - R ’ Y
2 vight.) .. ) . - bbl o0il ’qbl cif!. bbl o0il '
} Govt-owred 200 . 1
) Govt-leazed - .".
¥ Prvarely owns - ;
Other - . - o
- = .

[~ 1
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D gREESE SAY NAMIC e Lo sy

sp fo 26 choracicrs and apoces jor

i county.

. i
s

uoe slondard abbreviuicon [or :um'.1 NALIE G CONTRACTOR:

Sitcwnere work wili bo

County:
¢lormicd

pe] Staso: Competitive Bidding

NAME OF CONTRACTOR:

Sitewhere wosk will be -
performed

State: County:

NAME OF CONTRACTOR:

Site where work will be
pedormed .

| State: County:
1

NAME OF CONTRACTOR:

Site whizre work will bs County:

performad

Statd:

\__.,..-—"“"“f"“'\

| 4

5. BRIEF DESCRIPTION OF
PROPOSAL

(No more tham 24 lines of text
send no more thon 70 choracters
" end spoces per linc)

Briclly outiine nature and scope
of veerk 1o be undertaxen,
including any now (acilities
which may have 20 be acquired
or construcied,

The double thrust of this prearam is the investigartion, design, co
and test operate by 1972 a 1500°F helium closed cycle gas tx rblne'
at the 275MW(e) capacity using a fossile fired_heater for future j
to a high temperature gas reactor in a direct cycle and to investi
design, construct, and test by 1977 a 2500°F open cycle industrial
turbine of 100MW(e) capacity as the ‘prime power source burning cle:
fuels in 2 combined cycle can:zguratzon.

All desxgn aspects of the closed cyecle gas zarbine and associated

-amponents (recuperator, precoolar, heater, valves, zie.,) will be
confirmed along with the development of the control system, and thi
compressor performance will be determined.

?

For the 2500°F gas turb:me, research and development onr water cool
‘blades, catalytic combustion, and application of ceramic materlals

{be carried out to produce the most reliable and advanced gas turbix

possible.

-
. :
- . -0 ¥

6. JUSTIFICATION (Usc g seporate sheet(s). See Item 6, on Instruction Sheet.)

] 7. MAJOR RESOURCE REQUIREMENTS
"F‘s:,U"CE FISCAL YEARD 1975 1976 1977 1978 197
8. MANFOWER (1) Scienutic 166 352 187 192 195
{in man years) {2} Technical 104 235 482 878 437
43} Support 104 293 _S579 581 374
(4) ther 41 293 482 484 312
b. RAWMATERIALS -
{List materials and units of . 5 3 .
messure below, such as fons of 3.74 X 10 18 ¥ 10 28 X
00l barrels of oil, Kidograms of ) . . “
wseplum, ete. Sh ” I . .
tech in cotumns at rignty . |- bbl ofl bbl ofl bbl oil
€. LAND AREA [1) Gavt-owred 200 -
REQUIRED {2} Guovrleated ° :
(in acress {3 Privately ownud | -
{4) Qzher -
d. OTHER RESOURCES NEEDED * .

[Spcelly ltem and unit of
Mrature below,. Show quanitly
oF each In columns at nght.}

.

t)
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I£i°"l and fixed-bed) will all be expedited.
A AR
wmnon I--'uau-! NALE OF CONTRACTOR: 7

o ook upoces fo Sue mhece work walibe | State: County: (. Competitive Bidding

riornmved
NAME OF CONTRACTOR: {

Site where work willbe [ Scate: - County: \
pesformed

NAME OF CONTRACTOA: i
Site where work wal! be p| State: . County:
performed . h

NAME OF CONTRACTOR: }

J Site where work waii be p| Stare: County: /
performed

The double thrust of this program is thg investigation, design, construct,
and tast operate by 1979 a 1500°F helium closed cycle gas turbine system

TON OF

:.‘::’h:!:;; at the 2?5MW(e) capacity using a fossile fired heater for future joining
) to a high temperature gas reactor in 2 direct eycle and to investigate,
wreandscope | design, construcdt, and test by 1977 a 2500°F open cycle industrial ‘gas
krtaken, turbine of 100MW(e) capacity as the ‘prime power source burning clean
‘;:""::‘ s |fuels in a combined cycle configuration.

- {111 design aspects of the closed ecycle gas tuxkine and associated
components (recuperator, precoolar, heater, valves, etc.,) will be
confirmed 2long with the development of the control system, and the rurbiz
compressor verfcrmance will be determined. -
For the 2500°F gas turbine, resezrch and development on water cooling of
blades, catalytic combustion, and zpplication of ceramic ‘materials will

|Pe carried out: to produce the most reliable and advanced gas turbine
sossible. -

‘Use aseporuie sheet(s). See Item 6. on Instruction Sheet.) . - . *

2. MAJOR RESQUARCE REQUIAEMENTS

ISCAL YEARD 1975 1976 1977 1928 1978

Sciecanfic 166 352 387 194 125
Technieal 104 _235 482 578 437
Support 104 293 © 579 581 : 374
Other 41 293 482 484 312

unils of . . 5 '

:h as tons of . 3.74 3 10° 18 X 10° 28 X 10°
Kiograms of . .

w amuunt of

rgne) . -, . -7 Jbbl oil bbl oil bbl oil

Govt-owned 200
Guovt-leased °
Provarctyowned - .
Other - ’
CES NEEDED M ;
unit of « . 3
Wi quantity : "_:
1at neht.) . : - i . , .

| m

R LIS X
| gk



CNERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continucd) Level of Ef12:1:
. . AMAXILIUN IDENTIFICATION NUM

D onoenLy 0605556512835601
3 sinimuas L

6. JUSTIFICATION-State the specilic energy prohitem or obicctive. and speaily how the e, asal wall contritunie to the solution of the problem
o¢ altainment of tle olpective. Include reatom 10t seiccimg the recommenced Jpwadch over pther alter . Also include the benehits .
expected 1o be deewed from mecting the ofyectivcs or s5oiving the proabdlems (o which he fvosect s proposed. Outhine the sisks/uncertanties
{RU), plans to nummize RIU, and basis for proceedeng in faon of R7U. Quantitative data should de wsed 10 the fullest extent.

Several advantages can be realized by combining the closed cycle gas turbine with the
temperature gas—cooled reactor (HTGR), and the high temperature open cycle gas turbin
exhausting into a heat exchanger which in turn produces steam for 2 steam turbine. T
nuclear gas turbine (i5009F-Helium cooled) is to be pilot demonstrated by 1979 and th'
high temperature combined cycle is to be demonstrated by 1977 with increased efficien
in the mid forties. These gas turbine programs will lower power costs, reduce enviro
effects, and support the optimum use of all fuels. Technical developrenit (mat
and design) will be required in the areas of gas turbine combusters, and the hot end

turbo compressor. This maximum effort will demonstrate the main chrusts at least 2 v
earlier, )




- Y o
« MAXIMUA IDENTIFICATION NUMBER

€ ORDERLY 0695550512835601
0 aunivus

. DEVELOPMENT FACT SHEET {Continued) Level of Eflort:

specific encrgy probilem or abjective, and speafy how the proposal will eontnibute to the solution of the problem
t. Inclure rexons for sclccning the recammended 35r0dch over other alternatives. Also include the banelws

avecting the olectives o¢ solving the problems far which the prosect 13 proposed. Outline the risks/uncertainties
« anwd bOsis for procecding an lace of AU, Quantitative data should {:e used 10 the fullest extent,

can be realized by combining the closed cycle gas turbine with the high
ooled reactor (HIGR), and the high temperature open cycle gas turbine

heat exchanger which in turn produces steam for a steam turbine. The
ne (1500°F-Helium cooled) is to be pilot demonstrated by 1979 and the
tombined cycle is to be demonstrated by 1977 with increased efficiency

- These gas turbine programs wiil lower power costs, reduce environmental
rt the optimum use of all fuels, Technical development (material
e required in the zreas of gas turbire combusters, and the hot end of the

This maximum effort will demonstrate the main thrusts at least 2 years




ENERGY RESEARCH AND DEVELCPMENT FACT SHEET (Continued)

B. SCHEDLILE tinct+de mofor facllitics and major equipment. Indicate dales by Fiscol Year snd Quarter).

». DEVELOPMENT MILZSTONES (number eoch consecutively) b. DATES
: Mil {0 60 characters and spaccs) Stant _§ Comelote
{Limit Title of Milestone (o 60 charae! apac — o =~ To
i; Closcd Cycle Gas Turbine System
Theory Desisn 51117914
Confirmation of all desigr 2spects of the components.
Performance determination of the complete power gemerating
) system,
Technical Support 75 |2 f{Contl.
General support, He technology, turbine blades, aerodynamics,
_ valving, ductings, vibration analysis, bearings, seals, heat
transfer in heat exchangers, pressure drops studies, ete.
Comnonent Test 76 |2 §79 {2

Individual testing of main components to determine specific
performance of the componente in an isolated situation
(turbine, compressor, recuperator, precooler, etec.)

Component Intesration

Datermination of the interaction berween components and the
dynemic characteristies of the conversion system.

Excerizenta]l Facility Demonstration
. Cons:ruct total "75..‘m(e) power system and put into operaticn
tsing clean fuel.

78 |2

79 |2

811

8314




Levet of EHort:
® maxivum IDENTIFICATION NUMELR
0 orbERLY 0605550512835601
0 minivum _
b. DATES ». DEVELOPMENT MILESTONES feontinurd) b DATES -
Sttt i Cuapterr
:““u :’“”‘:“ (Limit Tllc of Milestone fo 60 characters and apaccs) Vol v 1 =
Open Cycle Gas Turbine System -
s5{1 794 Theory Design 75 |11 | 76 :
‘ Confirmation of 211 design aspects of the components.
Performance determination of the complete power
generating system,
75 |2 hCon‘.: Technical Supwnort 75 |2 | Cont
General, blade couling, ceramic hot end applications,
catalytic combustion, etc.
Component Test 76 11 || 76
7612 179 |2 individual testing of main components to determine
specific performance of the component (gas turbine,
heat exchangers, control systems, etc.)
, Component Integration 6 2 176
78 12 378t Determination of the interaction between components
. and major subsystems of the combined cycle.
. Experimental Facility Demonstration 76 12 |18
79 |12 1 8931¢& Full-scale demonstration at the. J.OOMW(e) (prine
move) level using clean fuel. .
{Continus on sxporats shext) Page of




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continuod)

& SUMMARY OF FUNDING REQUIREMENTS—Federal Govarnment Only {in miilions of doliars)

11 ' 12y )
FY 1974
{Non-Add) FY 1978 FY 1978 F
- Requirsment Obls, |[Outlays | Obls. |Outlays | Obis. | Outlays | Obls,
& OPERATING (See p.  for detall) 50 102 154
Toia) Operating Requizaments {from Delal® Shaet) ’
b. CONSTRUCTION (Seep. for de2sl) - ,30 : &
Total Construction Requiraments (from Detoll 8heet)
. 18 88 . 112
& EQUIPMENT (Scep. for detoll) -
Total Equipment Requirements (from Deis Sheet)
o : 8 22 331
€ GRAND TOTAL-~OBLIGATIONS 3 0 '_3—'
220




Levol of Effort:

.

MAXIMUM i IDENTIFICATION NUMRZR
ORDERLY
[ MINIMUM i D605550512835601
'13»' ] {5) {6} 7 8 G
196 Frir7 | FYiers Fy 1979 Fgufs:i;‘sa-ln Bé’ca-:;c;: BY 1574 (o
" | Qutisvs | Obls. |Outloys | Obls, |Outlays | Obls. | Outlays Opls. Qutlaya Obls, Qutlays Opis. | Ot
. i
I
| 154 77 27 410 . 0 410
65 200 190 | . 500 o || s00
112 55 .17 290 s I 290
331 332 234 1260 0 1200
- ) * ' . .
220 1331 332 234 12G0 0 13



N 1
— e : . H . N
An ceray {3} Pravarclw-owinud ) . S . 1 M
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ENERGY RESEARCH AND DEVELQPMENT FACT SHEET {Continued)

9. CETA!L OF FUNDING REQUIREMENTS~Feders! Government Only (in miiliors of dollars)

3. OPERATING " 2 -
£Y 1974
Non Add) FY 1375 FY 1976
ITEM Obls. {Outlays| Obis. |Outlays | Ob's. |Outtays
TOTAL (Carry forward
to summoary shaet} » - - 50 102
" )} Nama of Performing Organization: )

. MANPOWER
MATERIALS
MAJOR PROCUREMENTS
ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

i ) Name of Parforming Organization:

MANPOWER
MATERIALS .

MAJOR PROCUREMENTS )

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

! { }Name of Performing Organization:

4
&

NMANPOWER

. MATERIALS

MAJOR PROCUREMENTS

. ALL OTHER
TOTAL FOR THIS PERFORMING DRGANIZATION

{ )} Namsof Performing Otﬁmianoni

MANPOWE R

MATESIALS
MAJOR PROCUREMENTS

ALL OTHER

TCTAL FOR THIS PERFORMING ORGANIZATION

(Coatinue




Other |

ﬁ,m»

Lowvel of Ellort:
MAXINUM

IDENTIFICATION NUMSER

. 00 ORDERLY 0605550512835601
0 annsvium
3 (2) {s) 6 17) 16) o
” SUBTOTAL BALANCE T TOTAL EXCLU .
FY 1976 Fyaom FY 1978 F¥ 1979 FY 1975-75 COMPLETE || FY 1674 Cots.

Ml {Outlays | Obls. | Outloys | Obls, Outtzys | Obls, | Outlaysf] Obis. Outlays Obls. IOuHav: Ouls. l C-
102 154 77 - 27 410 Q 410

e o e — ——

h
| - .
{(Continue on Sepercte Sheet)

g
[ v

Page of



ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
9. DETAIL OF FUNDING REQUIREMENTS~Federal Governmont Only [in millions of doilers)
b. CONSTRUCTION '

() (2 3 .-
FY 1974 .
{Non-Add! FY 1975 FY 1376 FY -
. .
ITEM Obis. | Outiays | Obls. {Outlays | Obk. | Outlays] Obk. | ~
N TOTAL (Carry forward j .
to rummary sheet) | T - 1L 30 65 |-
Tile of project, Location (Srate gnd County) and Total Estimated Cost
ITEC] tnumber each llem consecutively). Every project costing one
million doilars or more should be separately identified with abrie!  pgm
saiernent of why it is required. No.
TITLE OF PROJECT (Not to excerd 30 charoctcrs and spaces.j|{ ) °
Stale County TEC {in millions)
lermant;
TITLE OF PROJECT (Not to exceed 30 charocters and speces.) )
*
State Counly YEC (in »iona)
[ 2
T —
TITLE OF PROJVECT (Not to g ch ters and apsces.) t )
1
_State . Coumcy TEC (in milons)
SaTements

{Continus on Scparnte Bi




B maximum

THE NI NN IV avapearie o1y

0O orocaLy .- { 0605550512835601
O amum
(3) {4) (5) (53] (7 (8) 9
a1~ SUBTOTAL BALANCE TO TOTAL EXCLUL
Y 1976 FY 1977 Fy 1978 FY 1979 FY 1975-79 CCOMPLETE EY 1978 (Cots £
ds. | Ouvtlays] Obis, | Outlays | Obis. | Outltays| Obls. Outlays Obls, Qutloys Obls. | Outlays Obls. Ouits -
65 200 190 500 0 | soo0
..
]) L ]
{Continus on Seperets Sheet) Poge ot




ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
8. DETAIL OF FUNDING REQUIREMENTS ~Federal Goverameng Only (I miliions - oullars)
¢. EQUIPMENT

(- @) . @ “w
FY 1974 ;
ITEM i dad FY 1075 FY 1976 FY 1977

(Fach {tem not to exceed 60 characlers and spaces)

Oble. | Outlays{ Obls. |Outlays | Obls. {Outioys § Obis | Out
For sach my;or performing organization, TOTAL (Corry forward ’

£how t01al squipment funds, with 358p3rate  fo summary sheet) - | - 18 88 112
icentitication of aach item of aquipment
costing ons-tlf millior dollas or more, -

Last

(Coatiaue on Ssparet




Level of Etfory; l IDENTIFICATION NUMBER

% mAXimuM
[J ORDEGRLY 0605550512835601
) T3 minimum
k] %) {s} {6) 7y : (5} S 1))
SUBTOTAL BALANCE TO TOTAL EXCLUDIRG
6 AR . FY1978 Frio || BViorsas COMPLETE ' || FY 1974 (Cols. 78 51
Jutlays { Obls | Outioys { Obls. | Outlays | Oblk. | Outlaysll Obls, Qutlays Obls. | Outlays Obts. Outlays
- i
112 s5 |- 17 2600 0 5‘ | i} 200 |

T

|

ontinue on Separale Shaet) * Page of




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

[~}

». OPERATING

ITEM

£ CETAIL OF FUNDING REQUIREMENTS~Fedoral Government Only (in miltions of dutlars)

{1

FY 1974
{Non-Add)

Obls. | Outlays

2)
FY 1876
Obls. | Outleys

3 “
FY 1976 FY

TOTAL (Corry forward
10 summary sheet}

U ) Narma of Performing Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TCGTAL FOR THIS PERFORMING ORGANIZATION

>

- ———

2808 '.

Obls. | Outlays | Obls. I
|

{ Y Name ctie"zr—iry Otdnization:

MANPOVIER

MATERIALS

MAJOR PROCUREMENTS

ALL OTUHER

TOTAL FOR THIS PERFORMING ORGCANIZATION

i Teame of Pezforming € j3nization:

LANPOWER

MATERIALS

AMAJOR PRCCURZNENTS

ALL OTHER

TOTAL FOR TH!S FERFORMING ORGANIZATION

i ) Name of Performir; O:5anization:

MANPOWER

MATERIALS

MAJOR PRCCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

(Continue cn Sep




Level of Effore:

(YRR )

itinued) IDENTIFICATION AUSSE
B maxiaum
{8 onroeRLy {E0555051 YR 3ISANS
O MU
: 3 11 I {5) i) ] €] =
SUBTOTAL BALANCE TO |, 7OTALEx
;75 Fy 1976 Fy 1977 FY 1978 FY 1979 FY 1975-79 COMPLETE || Fv 1373
uslays 1 Obls, | Oustays | Obls. Outloys | Obls. | Outlays | Obls, | Qutlays Obls. Outlays Qbls. | Outlays Obts i .
] . y .
34 80 49 38.2 " 230 101.2 331.2
: I g
I t
T 1
1
i
I . !
(Continue on Scparate Sheet) » Fape s!

e e



ENLIYGE INCSEAIGIHT N e vEL IV TniCe

FACT SHEET

T arrTar T - L
D naximun

ODERLY 1. IDENTIFICATION tiUMB

0O riNisseM 0605550512835601
2. 8. PHOGHAM Conversion Techniques
h. SUR'ROGRAM GCas Turbine Systems
3. a. PHOFONLNT AGINCY NASA/AEC/DOD
b. SUBUNIT
4, CONTHACTOR ANDSITE NAME OF CONTRACTOR:
(No more than 42 characters and | Site wehere work will be .,] State: County: \
spaces [or name of controctaor: perfoaned
sic standant abbresition for stat-{ NAKME OF CONTRACTOR: )
up fo 1G characicrs and spaces [or] Site vahere work will be »{ State: Coumy: ( .
county, periormed i - Competitive bidding
NAME OF CONTRACTOR: !
'Site where work wiil ba >l State: - County:
performed
NAME OF CONTRACTOR:
Site where work will be » | State: Countv:
ormed .
NAME OF CONTRACTOR: J
] Site where work witiba > State: Caunty:
performed

5. BRIEF DESCRIPT!ON OF
PROFOSAL

¢{No more then 24 lincs of text
. and no more than 70 characiers
and spaces per linc}

Brieflly outline nature and scope
of work 10 be underiaken,
Including any new facilities
which may have to be acquired
or constructed. -

The double thrust of this program is the investigation, design,
construct, and test operate by 1981 a 1500°F Helium closed gas tur
system at the 275MW(e) - capacity using a fossile fired heater for £
joining to-a high temperature gas reactor in a direct cgcle and tc
investigate; design; construct, and test by 1979 a 2500°F open cyc
industrial gas turbine of 100MW(e) Capacity as the prime power sou
burning clean fuels in a combined cycle configuration.

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

_For the 2500°F gas turbine research and development on water coolin
of blades, catalytic combustion, and application of ceramic materi:

will be carried out to produce the most reliable and advanced gas
turbine pessible.

€. JUSTIFICATION (Use a seporcte sheet(s). See Item 6. on Instruction Sheet.)

7. MAJOR RESOURCE REQUIREMENTS

RESQURCE

EA
v FISCAL YEAR D

1975 1976 1977 1578 1979

8. MANPOWER (1} Scicntific

83 112 188 124 75

{in man years) {2) Technical

51 75 234

— 433 263

{3) Support

51 93 282 371 226

{4) Other

20 93 234 309 188

b. RAWMATERIALS

(List materials and uaits of
measure below. such as tons of
cool, barrcls of oil, Kilograms of
wropiem, etc. Show amount of
cach in columns at right.)

5

3.74 x 10 7.48 X

bbl oil . bbl o:

¢. LANDAREA (1) Govt-owned

200

REQUIRED {5y Gowdeased

{In ocres)

(3)ﬁi\.‘.|lelyown(n

(4) Other

d. OTHER RESOURCES NEEDED
{Specify item and unit of .




i

T COE T W L VEL ST N e "

«FAGCT SHEET

v ————

CaveElror o™
0 taxmsunm

B onneRuy
DO suniavm

1. IDENTIFICATION RUMHER
0605550512835601

IGHAM

Conversion Techniques

Gas Turbire Systems

JONENT AGENCY

NASAJAEC/ 30D

TUNIT

IACTOR ANDSITE

NAME OF CONTRACTOR:

we than 432 characters a=d
_ =mome af conlroctor;

Site where work will be

Stats: County:
perlormed '[ i v \

idard abtir¢wiation for saled

NAWME OF CONTRACTOR: }

* rhasacters and apaces fur

Site where work wall bo ". State: J County: ( v

Competiti ve bidding
NAME OF CONTRACTOR:

"Site where work will be

parformed
County:

,,,! State: -

pericrmed

NAME OF CONTRACTOR:

Site where work will be
performed .

st"““

. J County:

NAME OF CONTRACTOR:

.} Site where wark wilt be

b S:ate: County:
performed

JESCRIPTICN OF
AL

i than 24 lines of text
nore than 70 ckaractors
eex por line)

mtline nature and scope
10 be undertaken,

any naw facilities
1y have to be acquired
ructed.

The double thrust of this program is the investigation, design,
construct. and test operate by 1981 a 1500°7 Helium closed gas turbine
system at the 275MW(e)-capacity using a fossile fired heater for future
joining to-a high temperature gas reactor in a direct cycle and to )
investigate; design, comstruct, and test by 1979 a 2500°F open cycle
industrial gas turbine of 100MW(e) capacity as tha prime power source
burning clean fuels in a combined cyele configuration.

All design aspects of the closed cycle gas turbine and associated
components -(recuperator, precoocler, heater, valves, ete.) will be
confirmed along with the development of. thé control system, and the
turbine compressoxr performance will be determined.

For the 2500°F gas turbire research and development on water cooling

‘of blades, catalytic combustion, and application of ceramic materials

will be carried out to produce the most reliable and advanced gas
turbine possible.

2ATION {Use c scporaie sheet(s). See ftem 6, on Instruction Sheet.) .

7. MAJOR RESDURCE REQUIREMENTS

E FISCAL YEARD

}
1975 1976 1977 : 1878 1979

ER {1] Scientific

83 112 188 122 25

ears) (2] Technical

51 75

L 234 433 263

{3! Support

51 93 282 371 226

{4} Other

20 93 234 309 188

YERIALS

rials and units of
elow. such as tons of
"v of ail, Kilograms of
e, Show emount of
Yaemns at right.}

374 g 10° | 7.48 x 10°

. ‘ : bbl oil . bbl oil *

200

ZA {1} Govrowned
2 (2) Gowvi-leased

{3} Privately-omned

{4} Other

ESOURCES NEEDED

e awd il nf




BLANK PAGE
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S

(N5 mone than 42 characters and
spaces [or name of contracior;

use slandovd abbrewmation §or 3tated

up o 16 charactors and apacens for
county.

Site where work wilt bs »| State:

County:
purtonnad

\

NARE OF CONTRACTOR:

Site where work wall be p| State:

performed Competitive hiddine

L
County: 1
1

NAME OF CONTRACTOR:

"Site where work will be " Seata:

County:
performad

NAME OF CONTRACTOR:

State: Counzy:

Site where work will be >
performed |

NAME OF CONTRACTOR: .l

1 Site where work will ba >

tate; County:

performed

6. BRIEF DESCRIPTION OF
PROPOSAL

{No morc than 2 lines of text
. ond 50 more than 70 characters
and spaces per line)

Briefiy outline nature and scope
of work to be undertaken,
including any new facilities
which may have to be acquire
cr constructed. - .

The double thrust of this program is the investigation, design,
construct, and test operate by 1981 a 1500°F ‘Helium closed gas tu
system at the 275MW(e)-capacity .using a fossile fired heater for
joining to-a high temperature gas reactor im a direct cycle and t
investigate; design, construct, and test by 1979 a 2500°F open cy
industrial gas turbine of 100MW(e) capacity as the prime power so
burning clean fuels in a combined cyele configuration.

All design aspects of the closed cycle gas tu¥bine and associated
components -(recuperator, precooler, heater, valves, ete,) will be
confirmed along with the development of. thé control system, and t!
turbine compressor performance will be determined.

For the 2500°F gas turbine research and development on water copoli
of blades, catalytic combustion, and application of ceramic mater:
will be carried out to produce the most reliable and advanced gas
turbpine possibie.

©. JUSTIFICATION (Use a scparate shoet(s). See Item 6. on Instruction Sheet.) .

7. MAJOR RESOURCE REQUIREMENTS

RESQURCE

1

v FISCAL YEAR D . 1975 1976 1977 1978 1979
a. MANPOWER (1) Scientific 83 1i2 188 124 75
{In man vears) (2) Technical 31 75 1 234 £33 263
(3) Support 51 93 282 371 226
{4) Other 20 53 234 309 188
d. RAW MATERIALS
(Lict materials and units of . 5
measure below, such as tons of . 3.74 ¥ 10 7.48 X
E eoal, borrels of oil. Kilogrars of - .
urapnlum, ete, Show amgunt of . . -
each in columns at right.) .. . bbl oil . bbl oi
¢. LANDAREA {1} Govi-owned 200

SEQUIRSD {2} Govideasnd

{in acres) (3] Privately-owned

{4} Otner

d. OTHER RESCURCES NEEDED

{Specify item and unit of
measusre delow, Show quentity
ofeach in columns at nphl.)

n

{1




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)  Level of Effort:
‘ D maximum IDENTIFICATIOMN NUMBER .
D onoeLY L 0605550512835601

6. JUSTIFICATION-State the specific energy problem or objeciive, and speaity how the proposal will contribute 1o the solution of the problem
or attainment of the objective. Include reasans for selecting the recc mwmended approach over other aftcrnatives. Also include the benefits

exptcied ta be derived from meeting the sbicctaves or solving tae problems tor which the wroject is prooosed. Quihne the risks/uncertainties
{R/V), nlans to minimize R/V, and basis (or proceeding in face of R/U. Quantitative data should be used to the fullest extent,

Several advantages can be realized by combinining the ciosed cycle gas turbine with

the high temperature gas-cooled resactor (HTGE}, and the high temperature open cycle

gas turbine exhausting into a heat exchanger which in turn produces steam for a

steam for a steam turbine. The nuclear gas turbine (1500°F - Helium cooled) is to

be pilot demonstrated by 198! and the high temperature combined cycle is to be
demonstrated by 1979 with increased efficiency in the mid forties. These gas turbine
programs will lower power costs, reduce environmental effects, and support the

optimum use of all fuels. Technical develcpment (waterizl and design) will be requiiea
in the areas of gas turbine combusters, and the hot end of the turbo compressor.




ENERGY RESEARCH AND DEVELOPNENT FACT SHEET (Continued)

B. SCHEDULE fInclude major facilitice cnd mejor equipment. Indic=te datos by Fiseal Year and Quarter}.

a. DEVELOPMENT MILESTONES (rumber caci tively) b. DATES
(Limit T itle of Mlilcstone to 80 characicers end spoces!? Start Compicte
FY {Q i FY { Q
(1.} Closed Cycle Gas Turbine Systenm
Tneory Desizn 75311 7214 T
ot

Confirmation of all design aspects of the components. =
Performance determination of the complete power generating

systex.
Tecknical Sunnort 75 | 2 :Cont, Ted
General support, He techmology, turbine blades, aerodynamics, —
valving, ductings, vibration anzlysis, bearings, seals,
heat transfer in heat exchangers, pressure drops studies, etcd
‘ll" Cor
Component Test 77125792 -
Tadividuzl testing of main components to determine specific
performance of the cozpoaents in an isolated situation
{Turhine, compressor, recuperator, precooler, etc.)
Cox
Component Integration 78 12179 } 1] —
Catercination of the interaction between compoments and the
dynamic characteristics of the conversioo systenm.
s e - EXD
Experimental Facilitv Demoz-iration 82 : 285 4] ==~

Comstruct total 275M(e, power system ané put into operation
using clean fuel.

. {Consinug to next column)




BLANK PAGE




Level of Effort:

3 maXinum IDENTIFICATION NUMEER
3 ORDERLY = -
2 MINAUM 0605550512835601
JATES a. DEVELOPMENT MILESTONES (continurd) b DATES
Complete e . . s . Siort Comolet:
v {Limit Title of M, to 60 and sp ) v 10 3% 3
Open Cycle Gas Turbine- System
7914 Theory Design 75 |1 || 76 1
Confirmation of all design aspacts of the components.
Performance determination ¢f the complete power
generating system.
Cong. Technical Support 75 12 || Cont
General, blade cooling, ceramiec hot end applications,
catalytic combustion, eic.
Component Test 76 {1 | 76 4
79 12 Individual testing of main componsnts tc determine
specific performance of the compoment (gas turbine,
heat exchangers, control systems, etc.)
. 79 Component Integration 76 |3 i 77 2
Determination of the interaction between components
and major subsystems of the combined cycle.
35 Experimental Facility Demonstration 78 {1 {82 4
Full-scale demonstration at the 100MW(e) (prime
move) level using clean fuel.
i
[}
‘Contirue on separate sheet) Page of




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued}

5 SUMMARY OF FUNDING REQUIREMENTS~Federal Government Only (in milliona of dollars)

a) 2 (&N
FY 1974
(Non-Acd) FY 1975 FY 1976
. Requirement Obls. |[OQutlays | Obls. }Outlays | Obls, | Outlays
’ 28.8 34
& OPERATING (See».5 fordetall)
Total Dperating Requiremerts {from Delall Sheet) ’
' ’ 5.0 15
B. CONSTRUCTION (See p. 6 for detall)
Total Construction Requirernents (from Detall Sheet)
_ 7.2 21
& EQUIPLIENT (See p.7 for detall)
Total SEquipment Raquirements /frox. Detall Shest}
41 70
d. GRAND TOTAL-OBLIGATIONS
41
& GRAND TOTAL-OUTLAYS -

) L4

nevv nem d. indicae the amount by vea

SIAYE. 18

e o wbmbmales s b

e ge € wm TR N I



L.evel of Effort:

0 mAximum 1DENTIFICATION NUMBER
&) ORDERLY _ .
3 MiNimum 0605550512835601
2 “ s 6 Y] te) 19
1976 FY 1977 FY 1978 FY 1979 53":) ;3?179 Bé:,a ;;f:: FYT'T guﬁlf(f:c;:dvmg 3
Outlays | Obls, [Qutlays | Obls. |OQutlays | Obls, | Outlays Obls, Qutlays Obls. Qurlays “jj Obls. | Quilays
80 49 38.2 230 '101.2 331,2
35 125 70.0 i 250 187.6 437.6
46 33 32.8 | - 145 86.2 231.2
161 212 141 625 375 - 100¢
70 161 212 141 . .625 375 1000

ment funding. A Lrief description of the Cooperative programs and the rationale for the division of funding *




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

9. DETAIL OF FUNDING REQUIREMENTS-Federal Government Only (in miliors of dollars)

a. OPERATING

ITEM

1)

FY 1874
{Non-Add)

Otls.

Jutlays

2}

FY
Obils.

1975

Outiays

(2) '
FY 1976 FY i

TOTAL (Cerry forward

to summary sheet)

{ ) Name of Performing Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

>

28.8|

Obls. |[Outlays | Obls. | C

{ ) Name of Pertorming Organization:

MANPOWER
MATERIALS

MAJOR PROCUREMENTS

, ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{ ) Nawe of Performing Organization:

MANPOWER

) MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR TH(E PEAFCAMING ORGANIZATION

{ )} Name of Perfarmirg Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

{Continue on Sepq




Level of Effors: IDENTIFICATION NUMSER !
0O maxiMum !
¥ ORDERLY  |_0605550512835601 ‘
] MINIMUM
3} (4) {5) {6} (7 {8) =)
SUBTOTAL BALANCETO o TOTAL EXCLUDING
1976 FY 1977 FY 1978 FY 1973 £Y 1975-79 COMPLETE || Fy 1874 ICois. 7 5 3)

Qutays § Dbis. Odtlays Obls. | Qutlays | Obts. | Outlays Ohls. Qutlays Obls. | Cutlays Obls. Outlays

80 49 38,2 230 Jal.2 331.2

Jonlinue on Separate Shect) . Page of




Cax ew xx [ ) i w

(Specily Hem end unit of

9. DETAIL OF FUNDING REQU!REMENTS~Federal Governmenz Only (in millions of dollars)

ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

{ ) Name of Perfarming Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGARIZATION

3. OPERATING
{n {2) (3} t
FY 1974 .
) INon-Add] FY 1975 FY 1976 FY
Tew Obls. | Outlays | Obis. | Outiays | Obls | Outtays | Obks. |
TOTAL (Ccrry forware :
to summary sheet) » - - 5 15 35

{ ) Name of Performing Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING CRGANIZATION

{ ) Name of Performing Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGAN!IZATION

{ ] Nzme of Performing Organization:

MANPOWER
MATERIALS
MAJOFR PROCUREMENTS
ALL OTHER -
. ) TCTAL FOR THIS PERFORMING ORGANIZATION

{Continue on Scpm




- UURGES NERLED

* and unit of

Level of Effort: IDENTIFICATION NUMZER |
O MAXIMUM !
@ ORDERLY  |0605550512835601 |
0 MINIMUM
@) 4 ) () n 8) 19)
SUBTOTAL BALANCE 7O [y TOTAL EXCLUDING
FY 1976 FY 1977 FY 1978 Fy 1978 EY 1975-79 COMPLETE FY 1974 (Cols. 7 & &}
Obls. | Gutlays | Obls. | Outlays} Obls. | Outlays | Obls. | Outlays Obls, Outlays Qols. | Outlays Obls. Ouziays
15 35 125 70 250 187.6 437.6

(Conzinue on Scperate Shect)

Page of

.



ENERGY RESEARCH & DEVELGPMENT FACT SHEET (Continued)
S. DETAIL OF FUNDING REQUIREMENTS—Federal Government Only (in millions of dollars)

b. CONSTRUCTION
(1) (2) 3! («
FY 1874 - .
{Non-Add) FY 1975 FY 1976 FY .
ITEM Obis. Qutiays | Obls. |Outlays Obis, ! Outlsys] Obls.
TOTAL (Cerry forward —
to summery sheet) > 7.2 21 46
Tit'e of project, Lacation (S:ate and County) and Total Estimated Cost
{TEC) tnumber each item consecutively). Every project costing one
miliion dollars cr mare should be sepa-ately identified with a brief ltem
stztemer: of why it is required, No.
TITLE OF PROJECT (Not to exceed 30 characters and spaces.) ()
State County TEC (in militons)
Staternent:
TITLE OF FROJECT (Not ?z exceed 30 choracters and spaces.) ()
State County TEC (in millions)
Statemerit:
[ TITLE OF PROJECT (No: fo d characters and VRN PR
State County TEC (in ;allions)
Staternent:
(Coantinue on Separaile




Level of Effpre:

.

IDENTIFICATION NULIEER

0 MAXIMUM ‘
& omperLy 0605550512835601 :

. O minmvum
{3 {2 (5) {6) {al 121
* o SUBTQTAL BALANCE TO TOTAL EXCLUZ. NG
(Y1976 FY 1877 FY 1978 FY 1679 FY 1975-19 compLeTE || R 1esicoin 7 & 5
bis. | OQutlays| Obls. {Qutlays | Obls. | Outloys| Obis. } Outiays Obls. Qutlays Ohbls. | Qutlays Obls. [ Ouslevs
. 46 38 32.8 145 86.2 231.2

{Continue on Sept.u... Sheet)

Page

B B T ==
T T e e e e e

i

of



ENZIRGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

9. CETAIL OF FUNDING REQUIREMENTS~Fedaral Govarnment Only (in milliona of collers)
a. CPERATING

) {2} (3)
FY 1923
(Non-Add) FY 1975 FY 1976
ITEM Ools. | Ouilays | Culs. {Outiays | Obls. |Outlays | ¢
TOTAL (Carry forward .
2o sumricry sheet) |3 - - 28.8] 34 H
[ ¥ Namaof Pe-iorming Crganization:

LIANPOWER
MATERIALS
MAJOR PROCUREMENTS
ALL OTKHER

TOTAL FOR TH!S PERFORMING ORGANIZATION

{ i Narme of Perferming Dreanization:

PIANPOVER

NMATERIALS -

MAJCR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PZRFORMING QRGANIZATION

{ } Namae of Parforming Crzaniza on:
) SAMPOER
MTATERIALS i
MAJOR PRCIUREMENTS
ALL OTHER N
TOTAL FOR T#'SFZRFORMING OAGAN!IZATION

{ 1lameof Performing Crysrizaticn:

MANPCWER

MATERIALS

MAJCR PROCURENEINTS

ALL OTHEZR

TOTAL FCR THIS PERFORMING ORGANIZATION




Lovel of Effart: IDENTIFICATION b e
0O maxiu
(2 ONGERLY | 0AD5550312833101
O nunniuM

wed)

(3) {4} s} {€) (73 35 '-'
ALAT.CE T TCYALES
FY 1076 FY 1577 FY 1970 Y 1979 B BTOTAL v toil U [
i
ays | Obls. [ Qutloys § Obts, Outlays§ Obls. | Outloys ] GCbls, | Sutlays Obls. Qutlays QOirls. § Qutlays ' - d

34 80 49 38.2 230 1 101.3 1 331.2°

o ememe aa e ewas maemsam b

*

1 e S - ¥ — ————

(Conlinue on Separate Sheet) Fage of
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CORTHACTON ARDSITE

MASE OF CONTRACTOA:

{No mon- than 42 vharacters and
spuces fur name of cantmelor;

Sitg wiver work wili be
performed

Pvi Stata:

i Caounty: \

use ggardarst ablirriation forstafes
wp {0 Ju charuclicra aml speccs for
counfy.

.\P‘f ("‘ CO'\‘TH.\CT’)N

H
’

[R¥3 PEEN RN

Hite v hLIl. WOIK -ml Lo

Q:
perisemed >‘ S

l County:

\ Competitive Biddips

NAVE QF CONTIACTOR:

b

Site nhere viork will be
performed

q Swte: -

County:

1
3

ATREY TN [POY

NALIE OF CONTRACTOR:

Site where work will be >
perlorawg

State: .

Cournty:

NAME OF CONTAACTOR:

Site v.herewere viii bo

>‘ Suwte:
performed

County:

-

BRIEF DESCRIPTION OF
PROPOSAL

fNo more than 2 lines of text
and no morg tkan 70 choracters
and spaccs per lincl

Bricliy outline nature and scope
of work 1o b ungeriaken,
including any rew facilities
which mmay have 10 be acgquired
or ceratructed,

The double thrust of this program is

construct, and test operate by 1984 a 1500°F helium closed cvele
gas turbine system at.the 275MW(e).capacity uging a fossile fired

heater

the investigation, design,

for future joining to 2 high temperature gas reactor in a

cycle and co investigate, design, comstruct, and test by 1981 a2
gas turbine of 100MW(e) capacity as t
prime power source burning clezn fuels in & combined cycle configt

2500°F oren cycle industrial g

,Al1l désign aspacts of the closed cycle gas torbine aad associated

_components (recuperator,

p-ecooler, heater, valves, etc.,) will be
confirmed along with the development of the control systea, and -hi

turbine compressor performance will be determined.

‘2
&

For the 2500°F gas - turbine, research and development on water_c c00.
" of blades, catalytic combustion, and application of ceramic aateri
will be carried out to produce the most reliable and advanced gas

-turbine D0331ole.

JUSTIFICATION (Us2 a separate shcet(s). See Item 6. on Irstruction Sheet.)

L

. 7. MAJOR EESSUARCE REQUIRENMENTS
[ )
ES%UF‘CE FISCAL YEAR}> 1975 1976 1977 1918 1979 §
MANPOWER (1) Scientfic ] 68 70 77 57 72 3
{Inman years) {2) Teshnical ! 42 46 96 198 252 1
i3) Support 42 57 116 170 216
{4) Other 18 57 96 142 180 .

RAWMATERIALS

CList moterials and urits of
measore belcw, such cs tors of
€0a’, darrels of ail, Kilugrams of
sronlum, clc. Show amount of
€aca in columna at right.)

LAND ARCA ({1} Gavrowred

REQUIRED {2) Govt-leased |

[{7 YT Y] {) Privatnlycounea

(4) Other }

OTHER RESOURCES INEEDED |




BT TS N NUTEATS 'y |

RIS

cavlo-f 2 it

L
13 5. oy
1] Gt LY 1. lcrmu ICATION BunnL i
!' l [RISLAINLN | 0"'055-\;’ - ‘;':.-\“\)l

Convernlea Jechalouss

ki

Gas_Turhizes e

AGENCY

AEC, WALA, DD
sDLITE PAME OF CONTHACTOR:
haractersond | SO wnCIC wark willbe | Sester County: \
CONLMCLOr; prrfunroed -
vietion for stated NARE OF CONTRACTOR- :
Andt apuces for] St vhCTE watk et B0 .} State: County: H

perloroedd

N Cempetitive Bidding
NALE OF CONTIACTOR: !

Site v.hese work well be [ Siaze: - County:
peclarmed t
NANE OF CONTRACTCR: :
Site where work wall be b-l Sesems County: .
perlormed N : .
NAME OF CONTRACTOR:
JSizewhare werk wili be > S0 County: .
perlgrmed -
fON OF The double thrust of this program is the investigation, design,
nes of fext construct, and test operate by 1954 a 1500°F helium closed cyvcle
0 characters gas turbine syster ac.the 275MM(e).capacity uging 2 fossile fired_
i heater for future joining o a high temperature gas rezctor in a direes
e and scope cycle and to investigate, design, construct, and test by 1951 2 =
3;';35 2500°F open cycle industrial gas turbine of 100MW(e) capacity as the
oe ,';qu;,,d prime power source burning clean fuels :‘.‘n a combined cycle configuration. :
. ,All design aspects of thae closed cycle gas turbine and associated
components (recuperstor, pTecooler, heater, valves, etc.,) will be
confirmed aloag with the developmzent of the control system, and the
turbine compressor performance will be determined.
For the 2500°F gas: turbine, research and development on water, cool ng
" of blades; caralytic combustion, aand apnl:.cat:.on of ceramic’ ...ater:.als
will be carried out to produce the most reliable and advanced gas
-turbine possibie. :
sz a seporate sheetls). See Item 6. on Instruction Sheet.) . .. :
7. MADR RESSURCE REQUIRENENTS
CAL YEARD 1975 1926 R i r i 1928 1975
“cienntic H 68 70 77 57 72
Tezhaniesl 1 42 46 | 96 198 252
waport 42 57 116 170 215
Jther 18 57 95 152 120
snts of . )
. ¢z tans of .
wlograms of . -
amount of -
ight.) . . .
3ovtowred 200
Sovtdessed | . . >
v ely<Cvernag § *
Dther ] “
ES NEEDED | - .

cormrrre voem
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CONTHACTON ANDSITT

NARIE OF CONTRACTOR:

{No mon than 42 characters and 1"’*; :‘::L"; work will e ,' State: County: \
spoces for nome of canlrac (or; mre .
xae slanciard ubbreageiva for state ) RARE OF CONTRACTOR: ! - .
sp 10 16 characlcra g 4pacss fo Gie where work vl by St ’ County: . . .
c:unu. perfarmed > UPY: N Competitive Ridding
NASE QF CONTHACTOR: !
Site where work will be »| State: - County: !
performed i
NASE OF CONTRACTOR: :
Site where work will be ] Stater County: .
peeformneg : .
NAME OF CONTRACTOR: M
A Siiewihere wers: wall e > St County: .
oertormed -~
:F DESCRIPTION OF ,
gg&;éki“ Tio The doublz thrust of this program is the investigation, design,

{No more than 24 linea of text
and Ko mors than 70 choructers
&nd speces per linc)

Briefly ouiline nature and scope
02 work 1o be unacrtaken,
lncfuding any rew fsailities
which may have to be acquired
or corstiucted,

construct, and test operate by 1984 2 1500°F helium closed cycle
gas turbine system at-the 275MW(e).capacity using a fossile fired_
heater for futuraz joinirg te a high temperature gas reacior in a dir
cycle and to investigate, design, comstruct, and test by 1981l a +~ °
2500°F open cycle industrial gas turbine of 100MW(e) capacity as the
prime power source burning clean fuels in a2 combined cycls configura

.

o
chne

,All désign aspects of closed cycle gas turbine and associated
_components (recuperator, precooler, heater, valves, etc,,) will be
confirmed along with the development of the control system, and the
turbine compressor performance will be qeterm:.ned

For the 2500°F gas ' turbine, Tesearch and development on water_coolin;
" of blades, catalytic combust‘on, and appllcatlon of ceramic mafer:.al-
will be carriasd cut to produce the most reliable and advanced gas
-turbine poss::.ble.

JUSTIFICATION (Use a seporats shect(s). See ltem 6. or: Instruction Sheet.)

2, MAJOR RESCURCE REQUIRENMENTS

RESOURCE

v FISCAL YEARD

1975 1976 13727 1978 1979

MARNPOWER (1) Scientidic

68 70 77 57 72

(in man yeors) (2] Technixa?

46 26 198 252

42

42 57 116 170 215

{3) Supoort
{4) Other

18 57 95 152 180

RAWMATECIALS

fLUr moteriol: ar.d urts of
measire bclow, guch cs tons of
eoal, darrels of oil. Kiverams of
sreplum, ¢tc. Show emount of
ooct In cclumrs at 2ight.)

LAND AREA 1) Covtowred

REQUIRED  {3) Govr.tecred

i

{in ocie0) {3) Privataty cuunmg

— {4} Other

OTHER RESOURCES NEEDED

Spacily Hess end umt of
Measury delnw, Show yuantity
of esch in eolumns st ncht.)

18}




» - . - . I L o__ .- .

- FSEA] D DEVELOPMENT FACT SHEET {(Continuedl ™ Level of Effort: .

£NLNGY RESCAIICH AND DEVE 10ENTIFICATION NUWY
O saxinon |

O ororaLy 0605550512835601
) auninsun |

[PUSPPREATD: FERe T Y9N

6. JUSTIFICATION -State the specitic enerqy problen or objective, and speafly how the propoal will contribute to the solut-on of the prpblcm
) or attgintent ot the oinective, Include reasong or 2=lecang the recommarneind anprolch owf other alternatives. Also include 'r"e b'_-m_-'",.
expecied 10 L derved fromamceting the ohjceines or sotvien the problerms for which the preject is proposed. Outhine the risks/uncertainties.
“{RIU], plans 1o muumize H/U, and bass tor proceeding in face ¢ R/U. Quantitative duta showld dc uscd 10 Lhe lullest extent.

——ede e e o

Several advantages can be rcalized by combining the closed cycle gas turbine with the
high temperature gas—cooled reactor (HIGR), and the high temperature open cycle gas
turbine exhausting into a heat exchanger which in turn produces steam for a steam
turbine. The nuclear gas turbine (1500°F-Heliua cooled) is to be pilot demonstrated
by 1984 and the high temperaturc combined cycle is to be demonstrated by 1981 wich )
increased efficiency in the mid forties. These gas turbine programs will lower pove’
costs, reduce environmental effects, and support the optimum use of all fuels. :
Technical development (material and design) will be required in the areas of gas
turbine combusters, and the hot end of the turbo comprassor. This stretched out
minimum effort would delay the demonstration plant startup and would increase the
total cost.

. cavmiannde .k o A

- vdd K e




RESCARCH AND DLVELOPMENT FACT SHEET (Conunued] Level of Effart:
D MANIMUM IDLNTIFICATION RUNMBER

O oRDLALY 0605550512835601
£ Mot

CATION -Site the specific enarqy probtemn or objective, and speaty haw the proposal witl contaibute to tie solution of the nfpblcm
et of the chiyectiva, Instuds reasons tar entecan the cocommeseied annraach over ather sternatives, Ass nctucie the banedits

“ 0 e denavedd frem meting the ab:zetives of <glving the problems (gr which the preject is proposed. Ousi:an the risksfuncertainties
wang (o mminmuze BY, and Lasis tor proceeding in face of R/U. Quantutativa datashould be used to the tutlest extent,

.

ral advantages can be realized by combining the closed cycle gas turbine with the
temperature gas-cooled reactor (HIGR), and the high temperature open cycle gas

ge exbausting into a heat exchanger which in turn produces steam for a steam

.ne. The nuclear gas turbine (1500°F-Helium cooled) is to be pilot demonstrated
84 and the high temperature combined cycle is to be demonstrated by 198l with

rased efficiency in the mid forties. These gas turbine programs will lower power

s reduce environmental effects, and support the optimum use of alli fuels.

tical development {material and design) will be required in the areas of gas

ne combusters, and the hot end of the turbo compressor. This stretched out

wm effort would delay the demonstration plant startup and would increasea the
cost. : -



ENERGY RESZARCH AND DEVELOPMENT FACT SHEET {Continuod)

. SCHEDUWLE tIncluce mafor fccilitica snd mejor rauipment. Indicate dates by Fiscal Yes? and Quarter).
8. DEVELCPMENT MILESTONES (number eoch conaccutively)

b. DATES
(Limlt Title of Miiestone to 50 chr-s¢i~ra gnd spoces) Start Complete
Fyla {FY | Q
Clzsed Cycle Gas Turbine System

theorv Dosien 7512 (179 4 Ih

Confirmation of all design aspects of the componeats.

Performance determination eof the complete power generating

*systea.
T.zhnical Support 75| 2 [ Cont. Te

Cararal support, He rechnology, turbine blades, aerodynamics,

vzlving, ductings, vibrationm analysls, bearings, seals, heat

traasfer In heat exchangers, pressure dropc studies, ete. Co
. X1
¢ -~ naat Test , 781 2 180 12

Individual testing of muin components to determine specific

performance of the coaponents in an isolated situation

{turbine, cocpressor, recuperator, precooler, etec.) * Con
C-=—snent Integration 791 2 [[81 |2

Determination of the interaction between components and the

dynsnic characteristics of the conversion system. Exc
Tnzarizeacal Facilitvy Demonstration 8311(§87 |1

Construct toral 275MW(e) power system and put irto operation
usiag clean fual.




amplese

Levet of Effore:

O maximium 3 IDENTIFICATION NUMSER
O omrnraLy
X runmaun 2835401

n DATES

s. DEVELOPMENT MILESTONES fcon(inucd)

Start i

Care

(Limit Title af Milcstone ¢5 60 characters and spaces)

FY | QI

Fy |

’ntro

(8

Open Cycle Gas Turbine System

Theory Desipn
Confirmation of all design aspects of the components.
Performance determination of the complete power
generating system,

Technical Support
General, blade cooling, ceramic kot end applicaticas,
catalytic combustion, etc.

Component Test . ' T
Individual testing of main components to determine
specific performance of the component (gas turbine,
hecat exchangers, control systems, ete.)

Component Integration

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

Experimental Faciiity Demonstration
Full-scale demonstration at the 100MW(e) (prime
move) level using clean fuel.

{Continue an separmte aheet)

7512

7512

77 |2

Cont.

R

(D]




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Centinucd)

g SUMMARY OF FUNDING REQUIREMENTS~Fede-al Government Only (in mfilions ¢,” dollars)

(1) (2 3" (2

£ PYue14 )
(Non-Ad) FY 1975 FY 1976 Y1
- Requirement onts. | Ouzievs | Obts. |Cutleys | Obts, | Outtays | Obre | €
24.8 22.4 25.0|:
a. OPERATING (See p. 5 for detall) ~ ;
Total Operating Requirements (from Detall Sheet)
b. CONSTRUCTION (See p. 6 for detodl) 5.0 0.0 20,9
Total Conziruction Requirements (from Detall Shaet) :
5.2 10:6 20.0 | :
& EQUIPMENT (See p.7 fordetal) ‘
Toral Equizment Requiremants (from Detas Sheel) . :
3
: ' 3% 43 65 |
¢, GRAND TOTAL~OBLIGATIONS 3
: . 3
2% 43 :
& GRAND TOTAL-QUTLAYS e — "':




Level of Effort:

0O maxmum
0 orRdERLY |

IDERNTIFICATION NUMSE |
I 0605550512835801

6 MINIMUM
€ {4 (s) 6 n {5} [0}
1978 Fv 1577 Fy 1978 FY 1979 F:s(u?s“gtsa-lm Bé:;i:;: FYT:;‘?'-:E:}:{\ ,;;:
Outlays § Obls. | QOutlays ¢ Obls. |Outiays | Obk. | Outlays Obls. Gutizys Qb's. Quslays Cyls. [ Tt
N 28.0 31.0 45.8 150 | - 371.2 521.2
3 20.0 40 50 125 427.6 552.6
’ 20.0 26 39.2 100 326.2 426.2
¢ )
66 97 . 135 375 1125 1500
s ’ .
43 66 97 135 375 1125 Do
.‘ - - r -




ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)

8. CETAIL OF FUNDING REQUIREMENTS -Faceral Government Only fin millions of dollars)

. EQUIPMENT

ITEM

{Ecch ltcm not to exceed 60 characlers and spaces)

(1)

FY 1974
{Non-Add)

e

Obls. Qutlays

Obls,

(2)
FY 1975

Outlays | Obls. |[Outlays | Ools. l'

Fzr cach Imajor SeriCrming arganization,
snow inial equinment funds, with g secoarate
iweaulicaiion of each item of equipment
cosling one-half miliion doliars or more.

TOTAL (Cerry forwerd
to summary sheet) - P

g

24.8 | 22.4] 25.0 |
i

4l oA

lCo-&‘nuconSoau;'




TS

Leve! of Effort:
O mAxXiMuM

[ IDENTIFICATION NUMBER

[J ORDERLY 0605550512835601
B minimus '
3 {a). {5) {6} (7 18} (@)
- - "SUBTOTAL BALANCE TO TOTAL EXCLUCH
916 FY 1977 Fr 1978 FY 1979 FY 1975-79 COMPLETE FY 1974 (Cols. 7 £.
Jutlzys | Obls, !Outlavs Cbls. | Outlays | Obls. | Qutlaysff Obls. Qutlays Obls. Outlays Obls. Jutls
|
26.0 l 31.0 §5.8 150 371,20 - {1 521.2
——— ===t =S = e oo
ll [
Page of

sonlinze on Separate Sheet)




b. CONSTRUCTION

ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
9. DETAIL OF FUNDING REQUIREMENTS~Federal Govornment Only (In millions of dollars)

(1] 2) Q)
FY 1974 =
INon-Add) FY 1975 FY 1976 &
ITEM Obls. | Qutlays | Obls. {Outlays | Obis. | Outtays| Obls
o TOTAL (Carry forward i y .
to summary sacel) > - - S 10 20

T :le of project, Location (Stalc and County) and Tota! Estimazed Cost

{TCCH tnumber eech ltem consccutively). Every projcct costing one

m...nn dollars or mare shoutd bo separately identities with a brief

gt ermem 0 why it s requiced.

121

No.
TITLE OF PROJECT /Nut (o exceed 30 crarucicrs and spaces.)

()
Siale Caunty TEZ (in milliors)
Statement:
i4

TITLE OF PROJECT (Not 1o exceed 30 charccicrs ond speces. ()

State Sounty 'T'Ec {ir. milllona)

Staternent:

, .
TITLE OF FROVECT (Not o d cham¢iers and sp ) [
Siats County TEC (in millions)
1
| Statamaent:




J) {4
187 FY 1977
Quthwz| Obls. | Outlays

)
FY 1973

G

FY 1973

Outlays

Leers and g sT0aes
3 masreus
1 ot nLy
W auensstuns
in
SUBTOTAL
FY 1975.79

[» C: 8 Cutbyys

0! 2 EFICA R Jaent

060555051285°C1

16)
FALAIKE T
CONLETE

[» 818

Outlayt

. AL
ey raiec

[ +-IXN

20

40

50

125

427.6

!

200 ve

R

.i

{Continus on Sepsrale Sheel)

=
et —————

{

o
-

D R T I R I I R =
o S P Sab i et s | St S VOISOV SAaHYo T Pt § 8Os BT TH SAeaerar Y MLt S 8 e e e e e e B o Sy T oo
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fsey iy

hatad

L]



ENERGY RESEARCH & DEVELOPMENT FACT SKEET {Continued)
§. SETAIL OF FUNRING REQUIREMENTS - Faderat Goverament Only (1a millions of daliere)

© EQUNPMENT
n (- Y w |
FY 1974 -
1TEXM (2anNES FY 1975 7Y 1978 .r! 1977 .
tEach 12em A1 10 £80¢ 12 §0 Thorecier and speces) Obis. §Cutlays] Obts. |Outlays | Obls Iouhn Gbls. | Owls
FI1 e, g or Sorlnang orgraitytian, TOTAL [Curry formand il * (3
VA il dcuament fundi wih s USHAlE  Deummerysdect) O § T - 4.2 10.6 20.0
v Llaton of each itom of equipmens k-=—
Shaimg Capale] musion golrs or mors.,

(Ceuﬂnnu:mnbﬂ




Level of Eftort: IDENTIFICATION NAUNWEET
[J taaxsaum
[ oRoERLY ’ 0605550512835&01
! £ minmmaum
) {s) t6) n i8) [
% £v 1977 FY 1878 FY 1979 SueToTAY ConPLert. || #v 185 toen 3¢
misys | Oui. |Outtays | Obis. | Outtays | Obis. | Outaysl] owts. foutays | osie Joumavs | oo | o

i
326.2 | 42, 2

20.0 26

Sontinve on Separate Shev?) Pape of
1

i)

1




LNERGY NESEARCH & DEVLLOPMENT Level of Cltort: .

: - MAXINUM
FACT SULET . 8 o:uc nLY 1. IDENTIFICATION NUAMB!
. B rannaues 0606550512555601
2. 8, PHOGUAM Energy Convvrsion R&D
h. SURPIOGRAL MIID — Power Gonoraticn
3 s, PROFONUNT AGENCY Yaricus ircliding OCR, ARC, NGS, NASA
b. sununT
1. CONIRACTON ANDSITE WANE OF CONTRACTON: Varicus
{No move then 42 charociers and 5"“‘ whire work willbs L] state: County:
speces foc nanc uf contrector: petfnemed
wee atanddard alibrersinn for state] NARE OF CONTRACIOR-
wp fo 1G characicrs end spores larp Sitg wheee work will be l Stare: County:
county. performed
NAME OF CONTRACTOR:
Site where work wnil be ’i State: Courty:
perfocned .
1 NAME OF CONTRACTOR:
Site where work wall be ’! State: County:
{ormed
NALIE OF CONTRACTOR:
] Site where woek will be > Scate: County:
performed
RIEF DESCRIPTION OF
S BROPOSAL 1. Open Cycle .
(No moe: then 23 lines of text « Camonent & bg‘.znals _Develognant
ond no more than 70 characiers « System Analysis & Design -
ond apuces per Knc) . Supporting RsD
Brictly outline nture and scope . Facilities Pesign & Construction
ey o s - Iarge Scale Generator Test Facility
_which may dave 10 be acquited - Long Endurance aterials Test Facility
or comtructed. -t . fonstruction C=20 Plant (Cozl Fired)
2. I..qmd Metal .

CmpmentDﬂve.mt )

.HatenalsSt:xi*.es
- Facilities Design & Coustruction (1 & S MA)
« Support R&D
-« Prototyce Plant

3, Closed Cycle )
« Caponent Develeoent
« Peasibility Expvericent
« Support ReD
« Prototype Plant 50 M4

6. JUSTIFICATION (Use a scperate sheet(s). See Item 6. on Instruction Sheet )

7. MAJOR RESOURCE RZQUIRSAENTS

llESt:JH.CE FISCAL YEAR D 1975 1976 bi 724 - 978 ‘1979
8. MANPOWER (1] Scemilic | 109+ 125 10 91
(e men yeare) 12) Technical 1257 132 ; 1138 ) 294 1} 104
© 131 Seppont 1057 30T 135 5285 — 120 ) 35 9] 735 91 Y
(4) Other 47 537 47J 394 29)
b.. RAYIMATERIALS . .
oy Sl 0.2mill | 0.4 min 0.5 mill 0.2 miil 0.3 um
cc-l.ian-bolo-l. Kilograms or * '
. roalum, efz. Showr amount of
@och in columns af righL} N . -
= LAND AREA (1} Govtowned B o T
REQUIRED 13 Gowacawes ' - ' - -
ot e Voo rnma wox e — 1 -

- ey VE T PRI Y e § CL e e wa s 1 Yoo [
-~ L3 B b -




& DEVELOPMENT
.',HIIET

Levol of Effort:
0 maxiaurd

0 onvenLy 1. IDENTIFICATION NUMBER
. U . £ aunmua 0606550512855€¢01
Energy Conversicn R&D
] 41D - wor Coneration
iNcY Yariens ipcluding OCR, AT, MRS, NASA
SITE NAME OF CONTRACTOR: Varicus
rectcrsend | SHE where work wll Lo Pl State: Coumy:
niractor: petiaraed
nn foratatc NAME GF CONTRACTOR:
»d apeces {or] Sito where work il be p] Stare: County:
pecfarmed
ANAME OF CONTRACTOR:
Site where work wall be > State: County:
periormed .
NAME OF CONTRACTOR:
. Site vihere work wali be bl State: Counsy:
performed
NAME OF CONTRACTOR:
| Site where work will be > State: County: .
performed
L OF i
1. Open Cycle
of text « Comoenent & Meterials Develorment
harscters . syetm Analysis & Des:.gn
« Supporting RsD
;‘:‘“" . Facilities Design & Construction
nLes - large Scale Cenerator Test Facility
acquired = Long Endurance Materials Test Facility

|a.

3,

« Oonstruction D20 Plant (Ccal Fired)
_a.qmd Metal

» Component Develomment ‘
. Materials Studies

» Facilities Design & Construction (1 & 5 I'.’W)

+ Supcort R&D

-« Prototype Plant

Clocsed Cycle )

« Canponent Develcrment
« Peasibility Experiment
« Support RsD

« Prototype Plant 50 MW

> @ seperete sheei(s). See ltem 6. on Ingtruction Sheet.}

7. MAJOR RESQURCE RSQUIRSMENTS
A YEARD 1975 " 1976 1977 1978 1975
entific f-gg'; 1254 220w 91~ 91a,
nical 122 338 /) | 104 ) 104 )
sport 109?-795‘_‘2"9'41_ 5 7 245 [ T20 5425 o1 325 g1y 325
o 477 53.J 47) 39/ 39/
wor .2mill | 0.4 mil} 0.5 mill 0.2mi2 | o0.3min
uu::.o.;l .
w) - -
wt-ownec
videssed ——
i y-omenad U.2 mli 0.4 " 0.5 " o— —
wr |
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[,

1 AR or BNt .dlfoae -

Site where work will be »| State:
perfosmed

County:

NAME OF CONTRACTOR:

Site where work wait be > State:

County:
performed ‘

NAME OF CONTRACTOR:

J Site where work will be p| State:

County:

performed

6, BHIEF DESCRIPTION OF
PROPCSAL
¢{No more than 24 lines of text
ond no more than 70 characters
ond spoces per line)

Brietly outline nature and scop?

of work to be undertaken,

Including gny pew {acilities

avhich may have 1o be acquired
" or constructed.

2.

1. Open Cycle
« Component & Materials Develcoent
« System Analysis & Des:.gn
- Supporting R&D
. Facilities Design & Construction
~ Iarge Scale Generator Test Facility
-~ Iong Endurance Materials Test Facility
. Construction DEMO Plant (Coal Fired)
Licuid Metal
» Camponent Develcgment
. Materials Studies
« Facilities Design & Construction (1 &5 MW)
« Support R&D .
« Prototype Plant )
3. Clcsed Cycle
. Component Develcrrant
. Feasibility Experiment
« Stpport R&D
« Frototype Plant 50 M4

6. JUSTIFICATION (Use o separate sheei(s), See lter S. on Instruction Sacet.)

7. MAJOR RESOURCE RECUIRZIMENTS

BES?’URCE FISC“L YEARD 1975 1976 1972 1978 -193¢
. MANPOWER {1} Scientific T+ 125+ 120w 91w 91
{4n w71 years) 12) Technical 125/ 142 i 138 / 104 ) 104 )
(3) Support 105 ¢ -590"_““—9‘*’125 425 120 » 325 91 2335 )
{4) Cther 475 53/ 47 ) 394 32/
b. RAWMATERIALS : -
L E'Eﬁﬁ‘f&:’i’i o o 0.2 mill 0.4 mill 0.5 mill 0.2 mill 0.3x
€oal, Barrels of oil, Kilograma of ¢ )
. wvgnium, etz. Shou: amount of
eurh n columins at righ!.) -
. LAND AREA (1) Govt-owned
REQUIRZD {2) Govr-leased
(in acren) {31 Privately-owned 0.2 mril 0.2 " 0.5 " — —
{4) Other
d. QTHER RESOURCES NEEDED
€Specily Mtem anit urit of
Micesure delow. Shaow quaniity
®f each in columng at ngnt.)
1) (1
ﬂi;tupn. + test facil~ 40" 2.0 " 30.0 * .0 " 2.0 "
ties .
wavel .4 " g.8 " i.0" 0.2 " 0.2 "
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AME OF CONTRACTOR:

Site whete work wll be ’_] State: County:
performed
NAME OF CONTRACTOR:
Site where work vail be b State; County:
performed
NAME OF CONTRACTOR:
Site where work well be > State: County:
. | pertormed
UPTION OF 1. Open Cycle
‘28 lines of iext - Carponent & Materials Pevelomment
wn 70 characiess . System 2nalyvsis & Design -
Eln‘ncl . Supporting RED *
;';::;,::: scape . Facilities Design & Construction
rewr facililies - Iarge Scale Gererator Test Facility
¢ to be acquired -~ Iong Encdurance Materials Test Facility
. Construction D=0 Plant {Cozl Fired) -
2. quuld dztal
 « Conponent Devalepment
- Materials Studies
« Facilities Desicn & Comstruction (L & S M.q)
« Support R&D
« Prototyoe Plant
3, Close:’. Cycle

. Component Develcorent
N Feas_:.b:.lr'y Experiment
« Support R&D
. Prototype Piant 50 M4

N (Use a scparate sheat(s).

Sez Item €. en Imiruction Skeet.)

7. MAJOR RESOURCE REQUIREMENTS

‘FISCAL YEARD €975 1576 1977 1978 -1973

3} Scientfic 1005 1254 120~ 91~ 91.

2) Teehnicat 125/ 152 | 1 138/ 1c4 ) 2047

'3) Support 105 ¢ 920 125 v 449 | T 120 ; 225 o1 ) 325 51 % 24>

4) Ourer 477 537 47.) 39/ 39/

s -

nd uni s s - ) . S,

mh:"":{u of 0.2 mill 0.4 miil 0.5 mill 0.2 mill 0.3 mill

L Kidograms of * :

0w amount of -

‘et nght.) . .

1) Gowtowned

2} Covt-leased

31 Privately-ownod 0.2 mall .4 " g.5 " - —

4) Other

IRCES NEECED

unitof

Show quantity

s 8t nght)

: 8}

st facil~ 4.0" 21.0 " 30.0 " 4.0 " 2.0"
0.4 " 0.8 " 1.0 " 0.2 0.2 "




VENGY HCSEAHCI AND DLVELOPMENT FACT SHEET (Contrnucd) Lot of Litors
- ' 0O maxines |

§ onoenir 060655¢512855601

FEINTIHICATION NUMBEE.

JUSTIFICATION-State the specific enerqy problem or obrective, and specify how the prorosal wiil contribute to the soluzion of the p:oblem
or attainmient of the alyechive. Include reasons 10r sclecting the recommended dpnraact: over cthee atte nalives. Also include "’w benef 3
2xpechid to e derved from mceting the obyectives or saiveng the probiems for which the project s proposed. Qutline the rsks/uncertainties
(U}, plans 10 mirimize 2/U, and basis for proceeding in face of R/U. Quantitaint €313 should be wscd 10 the Tuilest extent.

There are three basic approzches to MHD electrical power generation that are
various stages of development in the U.S. and abroad. They are the cpen cycle Plasma,
closed cycle Plasma and the closed cycle Licuid rotal Systems. There exists a sub~
stantial dogree of commorality in the three MDD concepts; each system however possesses
unique characteristics which tend to set it apart in racard to the contributicn that it .
can make to the Nation's energy program. The role cof D pcwer gerneration is perhaes
approprictely addressed in relation to how successiul Cevelcoment of pressing Nationai
goals which would (1) recuce air polluticn and (2) reduce therral pollution, (3) cdevelop
rmore econamical and reliable power procucing systems and (4) conserve our natural
resources. All three MHD systems would contribute to the attairment of these goals.

The projected efficiencies of the MHD power systewms iie in the:S50~€5% rarge. The
increased efficiency would recuce the amount of heat rejected per kilowatt by greater th
a factor of two. The air pollution is similarly alleviated. These systems offer wmigue’
possibilities for the control cf particulates and chemiczal emissions and thus the prosper
of considerably lower polluticn then fram conventional plants. :

The high efficiencies that are achievzble are very irzortant to the Nation's power
econany.  Economic studies have shown that potential savings of MHD systems can range bet
*1 to 40 Billion collars in this century alcre. o ' ,




*ARCH AND DEVELOPMENT FACT SHLET {Continucd) Lesviof Lotort
. INENTHICATION NUMBER

. O maxmum
R gnoenwy 0606550512355601

ON=~State the specific eneray probiem or objective, and spzaifv how the prorosal will contribute to the solution of the problem
of the otyective. Include rrasans for sciccting the recommended Ipprodch ever other atternsiwves. Also include the bcnef.ns.

+ denved from meeting the objectives or solving the peobiems (or which the oravect is reoposed. Quthing the risks/uncertainties
o minimize R/U, and basis toe praceeding in face of R/U. Quantitatne cata should te used to the fullest extent.

e are three basic approaches to MHD electrical power generation that are

tages of development in the U.S. and abrcad. They are the cpen cycle Plasma,
¢cle Plasma and the closed cycle Liquid a2tal Systems. There exists a svb-
degree of commonality in the three MHD concepts; each system however possesses
aracteristics which tend to set it apart in recard to the contributicn that it
to the Nation's energy program. The role of D power generation is perhacs
tely addressed in relation to how successful develcpment of pressing National
ch would (1) recuce air pollution ard (2) reduce thexmal pellution, (3) develop
anical and reliabie power producing systems and (4) conserve our natural

. All three MHD systers would contribute to the attainment of these goals.

nrojected efficiencies of the MiD power systess lie in the:50-65% xange. The
efficiency would recuce the amount of heat rejected per kilowatt by grester than
of two. The air pollution is similarly alleviated. These systems offer wmique .
ties for the control of particulates and chemiczl emissions and thus the prospect
arakly lcwer polluticn then from comventionzal piants.

aigh efficiencies that are achievable are very imrortant +o the Nation's power
Economic studies have shown that potential savings of MHD systems can range between
.'Bi.llion dollars in this century alone. o '




ENERGY RESEARCH & DTVELOPMENT Levet oof Etlors:

. FACT SHEET : 0O maxinum ) .
: D ounpenLy 1. IDERTIFIC “TION NUMDI
Dx rainnaurs 060521053 2830301 ¢
2 a Pnyourtmm FoazayC csica ;
b, SUATRGCRAM Low-NTU-Gasificasion—Erom—coal .
A 3. PHOFUNENT AGENCY Department of Interinr NASA,| FPA_AFC -
b, SULUNIT Of oarch
4. CONTRACTON ANC S!T1E NAME OF co-\rmacmn; Uaprs are ]
{No more than +2 characters and | S1e where work wiil be hi State: County: . i
spocce for nanic of coniructar; ; perfarmed v
use sfandard shbroviation for stated NAME OF CCNTRACTOR: £
up -lo 16 characters ond <pacrs [ors Site where work will be DI Swite: County: :
enunty. performed | nATAT 11 S
NAME OF CONTRACTOR: ]
Site where work wiil be >| State: —lCoul:y: 1
performed \ L 3
NAME OF CONTRACTOR: N
Site where work wiii be p| State: Countv: 1
performed ]
NAME OF CONTRACTOR: 4
] Site where work will be > Suate: County:
performed -
5. BRIEF DSSCRIPTION OF )
PROPOSAL Generation of low BTu gas from coal that is non polluting and -
{No mmore then 24 linecs of text utilizes all grades of coal indigenous to the U.S. This program
ond no niore than 70 characters | nroyides an alternative to patural gas and petroleun as fuels
enc spaccs per hiae) . P .
Briefly outline nature 3nG 560 for clean electric power generation at high efficiercy (initially
i utline nature 2nd s p " . . .
of wo & 10 be underaken. 77 | over 90% and later intc the 50% range) and to zeet industrial
ineluding any new ‘aciiities demand for gas. Both as a fuel znd as ckemical feedstocks. i
_which may h‘é'c to bz acquired These accomplistments will help curb exgcessive relaiance on 1
O omstructec. imported oil and LNG by erabling high-sulfur coals regard to .
‘environment. 1 pilot 10 emonstration plant (3Cmwe--50MWe) comstruc’
and operated 1978-1979. 4
6. JUSTIFICATION (Lsc a scparcie sheel(s). Sex licm 6. on Instruction Sheet.) .:!
7. MAAJOR RESOURCE REQUIREMENTS -
RESOURCE 3
v FISCAL YEAR D 1975 1976 1977 1978 1929
a. MANPCWER (1] Scientific 60 110 150 150 150
{in man yearsy (21 Technical 300 450 ! 600 600 600 .
{3) Support 20 25 30 30 - 30 .
{4) Other i
b. RAWMATERIALS i
" fList malerizls and units of 400 tong 500 tonsJ 500 tons . 800 tons 800 f.o'
meosure bolow, such as tar: of . : ,
ol Barrete of ol & Augmnct of cool/dry cool/dry cool/dry eool/dry cool/ |
uranium, ctz. Show amount of
" each In cpluinni ot right.)
c. LAND AREA (1) Govt owned . 1290 2000 2000 2000
REQUIRED | ) Govteassd |
(in acrcs} {3} Privatetyuwned 100 £0 150 150
{4} Other
d. OTHER i:.ESOURCES NEEDED
{Soecily item and unit or




SEARCH 2 UCVILOPMINY Lovel 0. [ Etaue-
FACT SHEET £ ey .
0 enincheyY 1. IOCNTIFICATION Rt
j I f ANk 05 280t

:_"" » t—Faccpr-Convzcsion
B Low-BTii-GasificationSfron coal -
IENT AGENCY L Deparsoent of Interfor MASA, EPS  AFC
LS 0ffice of coal Bescazch
"OR AND SI11E HAME OF COGNTHASTOMH: Larious.
08 32 vharectoe oad | il whcre work vall be )i Sute: County: -
me of cinucior: wtladrwd
. sharotmisnn Lo aial, £ N N!‘HE O‘- C..\l’_li.\C\ on-
Maclers Gt Yacrs S S weber @ woti wnll Bt Suates Couvaty:
oy Srernind L o ¥ sl 138
NALE OF CORTHAC TN,
Site where veek vl be 1 Suate: County:
pertocmed ”I veate 3 v
NAME CF CONTRACTOLR:
. Site rwbiore woon k wnds Bt P} Sore: County:
per{oered
NALE OF CONTHACTOR:
.| Site swhore work wsl ba »> Sute: County:
prriocmed
CRIPTION OF

Gencration of low BIu gas from ceal that is non pollvting and

sen 23 lince of test utilizes all grades of coal Indigencus zo the #.5. This program

Pfhon ;chamciem | provides zn alternative to natural gas and petroleux as fucls

¢ notere 3nd scope for clcam eleciric power gencration at high cfficizney {initially

3 UnAcTINEn, over 907 and later into the 507 razge) and to zeeh industrial

v By fadiiities demand for gas. Botk as a fuel acd as chexieal focdstocks.

u‘;"_"""‘““""‘" These accomplisiiments will help curd excessive relaisnce on
inported ofl 2ud LNG by erabling high-suifvr cozls zegazd te

senvirorzent. 1 pilot 10 exomstrotion plant {3Cwe-30¥%e) construcred

. and cperated 1975-1979.

TAON {Lsc 0 scpercic sheel(s). Sce licm 6. an Irsstruction Sheet.)

7. MAJOR RESOURCE REQUIRENENTS

FISCAL YEAR - 1975 1976 877 3978 1929
‘R {1) Scientific 60 110 _._1s0 150 315D
vy 12) Technical 300 450 600 600 600
{3¢ Support 20 25 ki 30 . 30
{4) Other
IRIALS
ek ald':lu'u of 400 tone S00 tong S00 toms . 800 tons 800 tons
o, such as lors p - .
e A'i!o:'um:: . cool/dry cool/dry coolfdry cool/dry cocl/day
2 Shou amount of -
unns al npkt.) * .
..A {1} Gov: g 1200 2000 2000 2000 2000
2 (9) Coutdeased |
(31 Privately-ownixt 100 50 150 130 150
(4) Ocher
iSOURCES NEEDED

m and unit of
waw. Show gusnlity
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E———— ey SR CA R fication—from-coal

3. 3. PROFONENT AGENCY |___Department of Interiar NASA_EPA, AFC
b. SUBUNIT Office of coal BReseaxrch

4. CONTRACTOR AND SITE NAME OF CONTHACTOR: v
{Na mory tian 42 characters and | Sitt where work wailk be pof Stote: County: .
spaces for name of coniructor: perigraed

wse alsndard abbrevaation for siatet NAME OF CCNTRACIOR:

up to 16 clwrasicrs and spaces furs §j > rx veill be »e .
pir i oe pfsews  fowmw o0 ows
NAME OF CONTRACTCA:
Site where viork will ta | State: County:
perfcemed A
| NAME OF SONTRACTOR:
Site whre v:ark wiii be P State: County:
performed
NAME OF CONTRACTOR:
| Site where work will be > Siaza: County:
performed
5. BRIEF DESCHIPTION OF
PROPOSAL Generation of low BTu gas from coal that is nen polluting and
{No more than 24 iinex of text utilizes all prades of cozl indigenous to the U.S. This program

:“":’::'::"n::“;:"';""""“‘" provides an altermative to natural gas and petrclevm as fuals
Briels, cutting poture 2ad seae for clean electric power gemeraticn at high efficiency {initially
i ire 3 A ~ -

o,m:'k 10 be undartaken, over 90% and later into the 53% rapge) and to meet industrial
indluding any oew faciiities demand for gas. Both as a fuel and as chemiczl feedstocks.
.:h;?m':?v :‘:;c to bz aequired These accomplishments will help curb =xcessive relsiance an
petec imported oil and LNG by erabling high-sulfur coals regard to
‘epvironment, 1 pilot 10 emonstration piant (SOmwe-50Mie) constructed

and operated 1978-1979,

6. JUSTIFICATION (Lic e scparcte sheel(s). See Item 6. on Instruction Sheet.)

7. MAJOR RESOURCE REQUIREMENTS -

RES(;URCE FISCAL YEARD 1975 1976 1977 1978 1979
a. MANPOWER (1) Scientific 60 110 3150 150 150
(in mon voars) (2) Tochnicat 300 450 L 600 600 600
{3) Suppary 20 _25 30 _30 - 30
{4) Other
b. RAWMATERIALS
" (List motericls and unils of 400 toms 500 tons] 500 tons . 800 toms 800 tors
measure balow, such os tons of cool/dry cool/dxy cool/dry cool/dry cocl/day

eoal, barrcls of oil, Kilograms of
sranium, cle. Show emount of f

" #ach in colummns at rizht.) " . -
- \-——
& LAND AREA {1) Govt gwned 1200 - 2000 2000 2000 2000
REQUIRED (o) Goviieased | -
(in acres) {3} Privately-oned 100 150 150 150 150
{4} Other

d. OTHER [{ESOURCES NEEDED

{Specify item and unit of
messure bolow. Sitow quantity
of each in columnsy at right.}

{1 {n




ENEQGY RESEARCH AND DEVELOPMENT FACT SHEET (Coatinucd)  Lewt of Etant:
O ssaxesuss IDENTIFICATION NUSABE

0O onoeEnLy
3 MU 0€04210512850301

6. JUSTIFICATIOM Star the sprecific encrqy prohlom ca abjectine. and spenily how the prapo-at will contribute 10 the solution of the probiee
Cf atlawsrent o) Ve olgoctone. Jnclings rexons lor selo et the: reconwnenis] 3 oach over other alLernaté A0 wnchude the bomnlits
expectedd 10 lic derived fram meetinge the olscctives oc snleny the probicne for vAvel the praject is moposs?. Dutline the riaks/uncenaingies
{BUL, pians to miainea: KIU, and snais for peocording in Sace of RIU. Quantitaine gata should be tsrd 10 the hullest extent,

Clean Low-E.i.u. Gec

IL is comtemplated that RED for low-2.t.u. gos will be of importance (2) to provide .ot
slternative for clean electriv power generatica =t high efficicrncy, and (b) te =iet indu
demand for g=s. These functions =re expected tchelp curb excessive relianc:z im imported
and LKG by eneblirg high-sulfur coals to be used for power generction azé other purpcses :
pollutica.

Ore co-funded rilot/deronstration plunt is tlanred with initiel operaticn estimated for

FY 1978 - 79 period, thnerely rroviding & besis for wide commercial epplicetion by <ke la
1980's. ;
A research effort for low-B.i.u. cleen fuel gas from geal will integrete with research o
turtines. The dbulk cf theresearch will te expanded by coatract, supplezented by wvork ip
Government lezoratories. The mejor erforts will seek to develcp low-2,t.u. gasificetion
technigues as rn outgrowth cf pest Departmental progra=s. A singla ce=ercial-size ges:
capzble of producing sufficient low-2.t.u. gas for & 1000-megawait sowerplent, aznd the ¢
end its associated cleenup equizent can be tziicred to 2 conventional slant, a gas turt
plant, or am sdvanced ges-turbire/stezm-tizrbine plant.

Coniract work began ip July 1972. Individuel unit processes in the high-B.t.u. gasifice
program comiribule to the low-B.t.u. gas techrology. It is possible to accelerate tx2 d
stration rhese of the low-B.i.u. gas progrex without going throus: = rrolonged progrez.

such acceleration requires 2 prcnounced increase in the level of Tunéing.

This progrem involves researsh znd dzvelcpment directed toward epirzined~-flow gasifiers’
plant femcnstraiicn will be constiucted to handle up *o 5 toms of oozl per hour. Tae

range fror 30 to 50 megawatts generating cepecity, It wiil iwclude a g2s cleanup systen
remove sulfur zrd particulate matter. In addition éevelcpment is troceeZinz or a hot ga.,;
systerm, cperating at gasificalion temperatures in order 4o incresse efficieacy and Izpre
econozy oi the processes.

PR

As with the high-B.t.u. gacification orogram, the develorment of relisble and feasidle .
fcr plant operation requires investigation of e variety of processes, with the possibili
differcnt processes will be optimum for different cocals. :

Most of this program was initiazted 1a FY 1973, thue she projects are still in an eerly
develorvment. INovever, scne sigrificant results heve elready been obtained, including (-
tion of design of a 120M-pcund-per-howr fluidized-bed geszifier; (b) conceptual design of
atmespheric pressure, entrained-flow pasifier for e 550 megawati cc-bined power texm;!
(c) completicn of design of = laberatory scale pilot plant for removal of sulfur from f
means of a fused szlt scrutber system.

iﬁ:\wwe types of gasifier systems (fluidized-bed, entrzirei-flow, and fixe

will 2l11 be deve Opsu—Turtber. But ail except entrained flow will be sharply reduced i1
—




0O mexmun | IDENTIFICATION HULIBER

g QUDERLY 0£ch210512850301

.Esuaw AND DEVELOPMENT FACT SHEET (Contiaucd) - Level of Etfort:

TTION - Ssate the spccilic encrgy prablem ar objective, and epecitfy how ti: peopoz)l will roatribute to the salution of tihe problem
i of Yhe oljecive. Inciuds tesons 102 seletiing e cocntun:ndiod appeo.ach aver other aiternatiees. Abo incladhe the Lanetits

e detived Jracn meeting 1w obicctives o solving te probivas 1o6 viluch the project 12 oposed, Outline the inkz/uncerizintes
% $0 minenwae RiU, aod bais foc proccetlng in laae of RIU. Quantitatne ¢atd should be wed 10 the fullest exient.

Clean Low-L.t.u, Cas

tegplated that RED for low-E.t.u. gozs will te of imper
ve for clean electric rower genersticn at higz efficicney, 2nd (b) 1o meet irdustrial
' gss. These functions sre expzcted tohelp curd excessive reliaznce on irmported oil

I enabling high-sulfur coals to te used {or power gencrzilcn and other purposes witkout

.

tance {a) to provide znother

inded pilot/daropstration plant is Tlamned with initisl orsraticn estimeted Ior the
- 79 periocd, thereby vroviding & besis for wide comxercizl epplicetior by the late

sh effort for low-B.%.u. cleazn fuel ges from goel will integrate with reseerch on gzs
Tha bulk of the rezezrch will te expended Uy contrazct, susplszented Dy work in

t leboretories. Tire mojor efferts will seek to develcp low-B.i.u. gasification

& as en outgrowth ¢ past Departmentzl progre=s. A singls cemmerciale-size gzsifier is

of producing sufficient Iow-R.t.u. gas for z 1000-pegawatbt powerplant, and the gasilier

1ssociased cleerup couinment can be tzilered to e conventional plani, 2 ge2s turbire,
= an advenced ges-turbine/stezm~turtine rlant.

.work begar in July 1972, Individuel urit processes in the high-B.t.u. gasiilcat
sonsribute tc the low-E.t.u. zas technology. It is possibles to zecelerate tha demon-
phase of the low-B.t.u. gas program without going throush a rrolonged progrem. Fowevsr,
aleration reguires o prenounced inecrease in the level of funding.

—rar irvolves researcn &xd develcpment directed towsrd entrzired-Ilow gasifiers.
ponstraticn will be cconstrueted to kardie up to 59 tons of cozl per hour. The pleat will
ar 30 Lo 52 mezawatts Senersting capacity. It will include @ g25 cleanup system o

1lfur zré particulate metter. In addition develcrment is proceeling oz a hot fas clsaruy
speratirg at gasificaiion temperatures in order to incresse efficiency and Improve he
»f the processes.

the high-B.t.u. gesificztion program, the derelorment of relizble apnd feesible herdvwere
t operation requires investigation of 2 verieSy of processes, with the possibility %
t processes will be optimum for difierent coals.

5‘
'.‘

ol 3
£
"

<

this program was initisted in FY 1973, thus the projects are still in en early stags of
e2nt, Hovever, scme sigrificant resulsts heve elready been odttained, irncluding {2) cozple-
v o (7.) rs
k] -~

Jesign of a 1200-pocund-per-hour fiuidized-beé masifie

ric pressure, entrainecé-flow gasifier for e 550 megawati ccobined pewer system; and
letion of desigrn of = leboratory scale pilet plant for remcvel of swlfur from fuel gas by
a fused salt scrubver system.

v 1

Th the three types of gesifier systems (fiuidizeé-bed, entrzined-flow, and fixad-bel)
be developed further. But ell except entrained flow will be sharply reduced in 1873,

o | “3



ENERGY RESEARCH AlID DEVELOPMENT FACT SHEET (Comtinued)

3. SCHIDULE iIrctude mejor fecilities and major equipment. Indicale dzies by Fiscal Year and Querter).
3. DEVELOPMENT MILESTONES (aumber cach consccutively)

b. DATES

(imit T:fle of S1ilestone to &0 charac::rs and spacces) Stant Complete

FY Fy 1Q

(L} Zworzized Sed Lo BTU Coxbined Cycle Pilet/Derc - Propesal #108 T4 1712

{z) Susrersion Bed Gesification - Proposel #111 TR l2 176]1

{3) Siurry Firing witz Cleanup - Proposel #91 T8 | 7911

{L) Pressure Bed Stirreé Dexzo - Prcposels #5635, #92, #11G 7312 75|12

{3} Eztreired Bed - Pilot, Proposals #88, #115, #1186, #117 w11 ] 7813
{8) Eigh Tezp Ges Cleezup Demo Plaat Fused Selt - Proposal #11l,

Fi27 L 11 7813

(7) Txzlerziory Research - Low BTU Gesificetion - Prcposal #87 21 179|121

{8} Zrgineering Zvelustion - Ccatinuing
19) Cemerzl Process Supzort Activities 722 [ 852

{Conti 1o nex: eolumr:)




Levei of Effors:

3 maxau ! ICENTIFICATION NUMESR
0 grosALy S
B minvum 0604210512850352
b. DATES 3. DEVELOPMENT MILESTCONES {zcatinuec) L DATEZR
. Cor warr I Comenlens
Start ompiete {Limit Title of Milestone to 80 charaelers and spaces) St - bt
T {FyY la FY fQ# Fv Q
11 g 7712
vl2 1762
B ET9L
312 p 7512
e |1 § 7813
117813 i
LA R .
2 8|2 . |
i
|
i
!!
‘ |
k| (Contizue onr seporsie shech) Page of




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Tecotinued)

8 SUMMARY OF FUNDING RECU;AEMENTS—Federal Gove:rrment Only (in miltions of dollars)

(1 (w3l 3y (2}
FY 1974 )
[NoneACd) l FY 1975 FY 1976 FY 1977
Requirement Obis. [Outtayz { Obls. |Outtays | obls, | Outtays | Ook. | Outis:
11.821 0.k} 7.0 { 6.0 | 14.0( 13.0] 15.0] 14.'
. DPERATING (Seep. for delail)
Toral Operating Requirements (from Detall Sheet)
. 12.85 12.0(13.k 12,0 | 35.0( 3%.0] 38.0] 36.C
. CONSTRUCTICN tSeep. ror detail) i
Tormat Construction Requirements (from Detail Shee?) ‘
) i
!
o.7§ 0.79 1.0 | 0.8 1.6 1.kj10.0
. EQUIPNENT (Seep.  for detad) | -
Total Equipment Requirements {from Detail Sheet) |
25, LY R 50.6 | 83.0
. GRAND TOTAL~OBLIGATIONS
23.15 18.8 18. 4 59.5
GRAND TOTAL-OUTLAYS e




Leve! of Effort:

O maxmun
0 ORDERLY

IDENTIFICATION NUM2ER !

& wininium 060k210512350251 i
143 {5) {6} n {3) 1)
- 1 Subtoral Balar T i Tomal g ::'de':g
FY 1977 . FY 1273 FY1978 | FY 1875-73 Comiere i EY 1672 (ot 7 & 81
ays] Obls. |Cutlsys | Cbls. |Octlays | Obls. | Outlays li Obts, Outiays Obls, Cutlays l. Obls, !Qu:!:ys
. |
: 1
- - ) [ . l
0} 15.0) 1k.5¢§ 16.0{ 17.0} 15.0 16.04 67.0 | 66.5 § k0.0 | 40.5 | 107.0] 1075
|
0{35.0] 26.0) 35.0] 40.0} 20.0! 21.0 1k5.% 143.0 }55.0 | 57.% §5200.L: 200k
|
|
|
~ !
L]20.0f 9.0720.00 9.5{15.0{16.0} 37.6{35.9 | 10.0]10.7 lu7.6 | .2
i
3 )
62.0 £5.0 50.0 250.0 105.0 23WE_n
L 59.5 66.5 53.0 2LE. L 108.6 3550
—

nding. A brief dascription of the Cooperative programs and the rationale for the division of funding




ZNERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

SCHECULE tInclude major facilitics anid major equipment. Indicate dates by Fiscal Year and Quarter).

2. DEVELOPMENT MILESTONES (number eack coreecutively)

(Limit Title 0! Milestone fo 50 charaeters and spaces)

men Cvele
Pl r———

a3 j~

DUy ~] N L e L)
» W v .

A}
.

ng Enduarance Materials Test Facility Operational
Lzrg2 Scale Generator Test Tacility Operational with Clean
fuaols
Cnannal, Magnet & Other Parts Completed for US-USSR Exchange
CGororator Enthalpy Bxtraction Tests Camplete
Tost Facilisy Modification for Coal
Ccal Fired Tests Canplete
Cozorant Lifetime Tests Completed
Cam onent Pexformance Veriiied
Bralvation of 50 MY Domo Plant Campleted

10. Design of 50 MY Dono Plant Completed

Lizuigd Metal
S ——————

ah Ly e L O
.

Corperznt Desigr Established
Simlated 1 }Y Power System Campleted
Hi-Tomn., Test Facility Corpleted
Comyonent Testing Campletad

Systom Performance Demonsirated

20 137 Prototype Plant Design Coplete

g mo

VVV VN Yy




Level of Etfore:

O maxivum IDENTIFICATION NUNMEEE
J ORDERLY
B MiNmum 0506550512855601.
b. DATES 2. CEVELOPMENT MILESTONES (continued) biATES
ol Compiete (Limlt TiXle of Mllestone £0 80 ch ters and St '; Compic2
QllFY {0 FY o} fvy c
[}
Closed Cycle
§0 1. Ccrrpgngnt Construction Coamplete 175 g0
2. Feasibility Experiment Complete -77 > 80
8) 3. Design of 50 MW Flant Conplete 77 > 80
7? 4. Proof of Concept 76 > 80
gg 5. Design of Prototype Plant 77 > 30
80
80 '
80
80
80
>80 )
= | 80
> i 80
> || 80
-»> 180
l > || 80
|
I
[ .
i
!
i )
{Continue on separate sheet) Page of



2 SUNMMARY OF FUNDING REQUIREMENTS~Federal Government Oy (in millions of dollars)

{1 (R -
Mooy - | FYiors FY 1978 Fy 177
Requirement Obls. |Outloys | Quls. [Outisys | Obls. | Oudsys | Obia. | Outteys |
s. OPERATING (Seep. for detoll) 16,2 Jo.0 18.8
Total Operaring Requiraments (from Detnli Sheet) .
b. CONSTRUCTION fSexp.  for detaB) 3.2 17.1 24.4
Tozal Comuwuction Requirement: (from Detall Sheet) :
¢ EQUIPVENT (Seep. fordetall) : 1.0 4.3 S.1 _
Total Equipment Requiremnents (from Defoll Sheet) .
) [
d. GRAND TQTAL-OBLIGATIONS
& GRANDTOTAL-OUTLAYS . e )
20.4 40.4 49,0

KOTE: 1! cooperstive programs are propased, indicate the amaunt by yesr of both private and Federa! government funding. A orlef description




| TR R N

Level of Effort:
0 maxisiym
.0 oroERLY |
£ ansameu

TIDENTIFICATION NUMEBER

QOQESSOSIZRSSANT N

.

1, A brlef deseription of iho Cooperetive programs and the rationale for the division of funding

() ) () .2 @
. . Subtotal alance T 1 Tow!Escuting
FY o7 Frism | Frim e 1970079 Comotere. I FY 1978 (eon. 7 4,28
Obls. |Outlays | Oblsz. |Outlays | Obis. |Outtays| Obis. |Outays | ovs. | coays & oms | Gutiss
18.5 134 125 80.6
1
. 1 ]
]
24.4 3.2 1.6 49,5
1 6.1 .8 04k 12.6
49:0 17.4 15.5 142.7




ENERGY RESEARCH AND DEVELOPMENT FACT SHEET {Continued)

9. DETAIL OF FUNDING REQUIREMENTS-Federal Government Only (in malions of dollars)

« a. OPERATING 1 @ Q)
(::m 9 7|‘“ FY 19875 FY 1976 FY
ITEM Obis. | Outleys { Obls, | Outlays | Obis, [Outieys | Otk
TOTAL (Cerry formard
fo summary shect) | 4

{ J Kame of Performing Orpanination:  Yarious

MANPOWER 12.0 16.0
MATERIALS : 0.2 0.3
MAJOR PROCUREMENTS - -
. A ALL OTHER 0.6 . 0.6 Ui
. TOTAL FOR THIS PERFORMING ORGANIZATION 12.8 16.9 r
Open Cycle
.
[ } Name of Performing Orgnization: Various . e
MANPOWER 3.0 1.7
MATERIALS 0.1 0.2
MAJOR PROCUREMENTS - -
ALL OTHER . 0.3 0.3
TOTAL FOR THIS PERFORMING ORGANIZATION 3.4 2.1

Liguid Metzl § Closed Cycle
{ 1 Nome of Performing Organization:

MANPOWER

MATERIALS

MAJOR PRGCUREMENTS

. ALL OTHER
TOTAL FOR THIS PERFORMING ORGANIZATION

} Name of Performing Organization: o . \

L2

MANPOWER ’ :

MATERIALS '

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

(Continuc on Separ




Level of Effort: IDENTIFICATION NUAtEER: )
0 maximum ‘ o
[0 ORDERLY 056055505128556801 h
G3 MINIMUNS
3 t4) (5) ) n @) @
v 1976 FY 977 FY 1978 FY 1979 PY 105595 BCompETE. || Fr 1975 i ns
Outlays | Obls. | Outlays Obls. Quilays | Obls, | Outlays]i Cbls. Outlays Cble. | Gutlays Obls, Outlays
' I
16.0 15.7 9.3 8.4 6l.4
0'3 R 0.3 0.2 - 100
0.6 0.9 0.5 0.4 3.0 ' h
16.9 16.9 1c.0 8.8l -85.4 ,i
l.
i
1.7|. 1.4 3.0 4,1 13.2 !
0.1 0.1 0.2 0.3 0.8 |

no il
(R ]
-2l
el
et
bl.o‘
]
s |
1
- 1
1 o

{Continue on Separals Shee!) Page of




ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Coniinued)
9. DETAIL OF FUNDING HEQ&JIREMSNTS—FsdmI Government Only (in millions ¢! dollors)

p. CONSTRUCTION

ITEM

(1)

FY 1974
{Non-Add)

Obly, | Outlays

-

Obls. |Qutlays

2
FY 1975

3
FY 1976 FY

Obls, | Outiays{ Obis.

TOTAL (Carry forward
ta sumrmary sheet) »>
Titte of project, Location (State and County) and Total Estimated Cost

{TEC) rrumbcer eoch item soruecutively). Every project costing one

- lion dollars or mere shou'd be separately identified with a bricf  jeem
srytement af voliy it 13 required.

No.
TITLE OF PROJIECT (No! 1o excrcd 30 characicrs and spaces.)| ()

Staie County TEC (in millions)

Siytement:

This work will be performed under
contract or work statement authorized
by the lead organization - Open Cycld

TITLE OF PRQJECT (Not to exceed 30 characters and spaces.)

15.1

-
-~

State County TEC (in r~illions}

Statement:

This work will be performed under
contract or work statement authorized
by the lecad organization - Liquid
Metal & Closed Cycle

TITLE OF PROJECT (Not to excecd cnaraclers and spacea)

0.7

2.0

State Coumy TEC {in millions}

Statement:

{Continue on Seperata




Level of Eifort:

IDENTIFICATION NUMZER .
O Maxivum men i
; {0 ORDERLY 0806550512855601 _I
{ ’ B mmnmum
; 4 {5 (5] (7 {3 (o
977 £Y 1 SUBTOTAL SALANCE TO p TOTAL EXCLUCING
4 a7 Fy 1978 FY1972 1l Eyiomsas “CONPUETE || FY 1974 (Cots, 7 & 21
Outlays] Obls, |Outlays | Obls, | Outlays| Obks. OQutlays Obts. Qutlays Obls, | Qutlays l Obls. | Cuttays
15.1 22.4 2.4 0.9 43.3
i |
]
2.0] - 2.0 0.8 0.7 6.2
_{Continue on Separate Sheet)

Page

-




§
!
1
.
!
i
3
e
!
i

2

ENERGY RESEARCH & DEVELOPMENT FACT SHEET {Continued)
. DETAIL OF FUNDING REQUIREMENTS —Federal Government Only (in millions of dollors)

o EQUIPMENT

[R)] L} {a)
ITEM o 1974 FY 1975 Frioze {  Fris
{Eneh itert not to exceed 60 characters and spoces) Obls. Outlays| Obls. |Outiays | Obis. loww: Obls. | O
¥ 7 o1 each Mazor porforming organization, TOTAL (Corry forward '
(3“ew roal equipmen: funds, with a seperate to summary shers) P
1 -2-mtdgation of each item of equipment . =4====
§ s2iting one-hatt mullion dotlars or mors,
L. ‘
: Various - Open Cycle 0.7 4.0 :
i various - Liquid + Closed Cycle 6.3 0.3
{Contiauc ox Scparate *




Level of Effort: IDENTIFICATION NUMBER
O MAXIMUM
D onntmy 0606550512855601
& miniaum
@) (s} (& v ) 1)
o SUBTOTAL BALANCETQ i TOTAL EXCLUDING
FY 197z Fy 278 . FY 1979 - FY 1975-79 COMPLETE FY 1974 (Cols. 7 & §)

sys § Obls, | Outisys} Obls, { Outlsys § Obils, | Quttays}| Obis. Qutlays Obls. Qutlays Obis. Cutiays

L——-—-—-—-—--—_—.—.—.—._———— .
e e e e e e et e

.0 5.7 0.6 0.3 11.3
3 0.4 0.2 0.1 1.3

‘ontinuc on Scparate Shect) Page of




CNERGY RESEARCH’& LGEVELOPMENT Lavel of Eflore:
FACT S:{CET D Maxiium
Kk} oroenLy 1. IDENTIFICATION KU
. * D naniiun 060655C512555601
2. 8, I'ROGRAM hergy Conversion h&u
* b SUUPROGRAM MID - Power (rereration
3. a. PROPONENT AGENCY Various including CCR, AEC, N35, NSA
b. SUOUNIT .
4. CONTOACTOR ANDSITE | | NAME OF CONTRACTOR: Varlious
{No miore than 42 charcciers and | S18¢ where wock will be p| State: County:
gpaces for name of coniractor: perfored
see standard abbreviatios: [or state] NAME OF COXTRACTOR:
up fa 16 characters end spucus 107 S0 where work wiall be P .
sounty. performed . '! State: County:
NAME OF CONTRACTOR:
i i q . N
ﬁ::;;r::g work willbe (| State: County:
e NAME OF CONTRACTOR:
Site'where werk wili be P| Siate: Coumty:
. ormed
NAKME OF CONTRACTOR: -
1 Site where work vl bs S(z'a County:
performed > '
6. BRIEF DESCRIPTION OF
PROPOSAL | 1. Open Cycle L
{No more than 24 lines of (ext * ; ent & Ma sals E nt
L'} - < -
.and no more than 70 characters - sy stem An alLysSis & mSlgn
ond zpaces per linc) . . Supporting RsD
Briefly outline nature and scope . Facilities Design & Construction
of work to be undertaken, - large Sczle Generator Test-Facility
induding any new facilities - End e riais Test F. 3
which may have 10 be acquired . Iong urance Materiais Test Facility
or constructed, . . « Constructicn D=0 Plant (Coal Flred)

2 I.:.qu:.d Metal
« Camonent Develomment
- Materials Studies
. Facilities Design & Construction (1 & 5 MY)
« Support R&D
. Protcitype Plant -
3. Clos=d Cycle '
. « Ccpcnent Develorment
i A ) » Feasibility Experiment
A ‘ « Support RsD
= -« Prototype Plant 50 MW

6. JUSTIFICATION (Use g separate sheet(s). See I'em 6. on Instruction Sheet.)

7. MAJOR RESOURCE REQUIRENMENTS

RESOURCE -
v FISCAL YEAR P » 1975 1976 1877 1978 195
8. MANPOWER (1] Scientific 152+ 182N, T7IN T20 IIE
{In mon years; (2) Techniczt 176 __ 2087 1 165 138 132
3) Suppore 154 7509|187 000 — 71y 6 —T3p 1{"'33 e
(4) Other 66/ 78/ 73/ 52/ SC
b. RAW MATERIALS ‘ . -
(L&t malcrials and units of . [ ' . . .
Messure below, such ez tons of 0.3 mill 0.7 mill C.4. mil]] 0.4 mill1 0.2
€cel, borrcls of vil, Klloprams of . ’
Smanlum, elc. Show amount of -
¢ach In columr:s at right.) l

& LAND AREA {1) Govi-Owned



..AﬂCHF« DEVELOPMENT

Lowvel of Effort:

MHD

ACY S.EET 3 MAXIMUM
) orRneERLY 1. IDENTIFICATION NUMBER
D auramiun J 0606550512855601
Energy Conversicn Hsu
AM MDD - Power Genoraticn
T AGENCY Varicus including CCR, AZC, NBS, NasSA
ANDSITE NAME OF CONTRACTGR: Various
42 characters ang | S1i¢ where work vl be »| State: County:
»of cantractor; pcrlonied -
weriahan for statey NAME OF CONTRACTOR:
fers eand spuLis for) St 4 K wuiil .
i n.:;:::.;; work will be >! State: County:
NAME CF CONTRACTCHR: N
Site where v will pe - opu
Derformed | State: County:
NAME OF CONTRACTOR:
. gle:;:;f; work wallbe ] State: County:
NAME OF CONTRACTOR: -
1Site where work will be )i State: County:
performed - .
IPTION OF 1. Open Cycle

24 linex of text
2% 70 chavaclers
&ne)

nature and scope
ngertaken,

v facilizies
. ‘to be acuired

. Component & Materials Develooment
. System Analysis & Design
.. Supporting RiD
. Facilitier Cesion & Construction
- Iarge Scale Generatcr Test- Facility
- Iong Endurarce Materials Test Facilaty
. « Constructicn D=0 Plant (Coal Fired)
2o Ia.quld Metal -
. Coponent Develozment
. Materials Stedies
. Facilities Design & Construction (l & 5 MY)
« Support R&D
« Protoiyre Plant -
3. Closed Cycle
« Carpornent Develcoment
« Feasibility Experiment
« Support R&D
« Prototype Plant 50 M+

N (Use a separate sheet(s). Sce llem 6. on Instructicn Shaet.)

7. MAJOR RESOURCE REQUIREMENTS

FISCAL YEARD 1975 i 1976 1977 1978 1979
4} Scientific 154 1828 171N 120 116N
2} Technical i76/( ___ 208 ¢ __ 1951 .. 138 4 .. 133 /., -
3 Support 156 {959 ez ¢ 550 — 5T oo VI i e
4) Other 66/ 78/ 73/ 52/ 56/
LS i )
it o 0.3 mill 0.7 mill} 0.4, mill 0.4 mill 0.2 mill
8, Kilocrems of :
ow amount of
Bt right.)
i Govt-owned
!} Gavt-teased
Prvatcly-ownad 0.4 Vo8 C.4 U. 4 Vel .
_Other [ -




BLANK PAGE




wp fo 16 characticrs and apuces for

counly.

_3_' ' ®ee standary abbreviation for state] NAME OF CONTRACTOR:

perfotmed

Site where work will be

| State:

County:

NAME OF CONTRACTOR:

abir

performed

Site where work will be

> State:

County:

NAME OF CONTRACTOR:

Site'where work wiil b
Tormed

e | State:

County:

NAME OF CONTRACTOR:

A Site where work will b

performed

c » Sxa_xo;

County:

BRIEF DESCRIPTION OF
PROPOSAL

{Ne smore than 24 lines of text
.snd no more than 70 characters
ead spaces per line)

Briefly outline n3ture and scope

of work to be undertaken,
Including any new facilities

which may have to be acquired

or constructed.

i. Open Cycle
» Camponent &-Materlals Develcopment
« System Analysis &
«.Supporting RiD
. Facilities Design & Construction
-~ Iarge Scale Generator Test-Facility
- Iong Endurance Materials Test Facility
. . Constructicn DEYO Plant (Coal Fzred)
2. anpld Metal
« Ccfrponent Development
- I‘hte-lals Studies
. Facilities Design & Construction (l & 5 My)
« Support R&D
« Prototype Plant
3. Closed Cycle
« Coxponent Developrent
« Feasibility Experirment
« Support R&D
« Prototype Plant 50 MA

& Design

8. JUSTIFICATION (Use aacparate sheet(s). See item 6. on Instruction Sheet.)

7. MAJOR RESCURCE REQUIREMENTS

RESCURCE
v FISCAL YEARD

1975

1976

1922

3.

MANPOWER {1) Scientitic

1544

182y

I VAN

(in man years) (2] Technical

1761 .

{3) Support

154 [999 ]

95/ ..

208
"“_1‘3—}2 630

l7l I Vil

(4) Othar

66+

78/

737

b.

RAWMATERIALS

LAt malerials end units of
Wessare below, such as tons of
¢ool, borrels of oil. Kilograms of
sranlum, elc. Show amount of -
doch In columns of right.)

O.Q:mill

0.7 mill

0.4, mill

[ -9

LAND AREA (1) Govt-owned

REQUIRED "5y o rieased

{in ecres)

{3) Privarcly-ownad

0.4

'0.8

0.4

(4} Other

d

equipm. + test facili-
-tics .

OTHER RESOURCES NEEDED

(Spee’ly liem and unit of
Messure below, Show quantily

" of tach in columns at right.)

travel ’ etc .

%1}

4.5 milli
0.8 mill

26.0 "
.o "

39.0 "
0.9 "

17.5 "
0.7 %"

S.
0.”



BLANK PAGE




&8 Jor} Site where work will be

my:
rformed County

NAME OF CONTRACTOR: ,
Sil:r;l;:;wcrkwdl be | State: County:
NAME OF CONTRACTOR:
Site'where work will be | State: County:
. ormed
NAME OF CONTRACTOR: .
{ Site where work will be »| State: County:
periormed .
1. Open Cycle -
et « Coponent & F.a_xterialspevelogrent
uers . System Anelysis & Design
. «.Supporting RSD
cope . Facilities Design & Construction
. ~ large Scale Generator Test-Facility
red - Iong Endurance Materials Test Faciiity

. « Constructicn D=0 Plant (Coal Fz.ted)
2. Liguid Metal .
» Commponent Development
. Materials Studies
. Facilities Design & Construction (1 & 5 Md)
« Support R&ED R
. Prototype Plant . T
3. Closed Cycle
« Corponent Develorment
» Feasibility Experirent
« Support R&D
. Prototype Plant 50 M4

1parate sheet(s). See Item 6. on Instruction Sheet.) .

7. MAJOR RESOURCE REQUIREMENTS

EARD| 1835 * 1576 1977 1978 1979
fic 154+~ 182% | LiN 120~ I
ol 1761 .. 2087 185 ) ___ 138 ) ... SICK I A
" ' ""1"5'4"7“9_—%132 171 ¢ 09 120 [ Y T8
66 78) 737 527 50/
- 0.3 mill 0.7 midl 0.4, minl 0.4 min 0.2 mill
ms of ’ o - .
ntof -
whned
rased
y-Ounal § 0-4 * '0'8 0.4 U4 0:“
IEDED
antity
)
(1) . . .
m‘_Lli- 4,5 mill 26,0 " 39.0" 17.5 " 5.0 ¢
0.8 mill 1.0 " 0.3° | 0.7°"" 0.6 "




ENERGY RCSEARCH AND DEVELOPMENT FACT SHEET (Continued) Level of Elfort: .
IDENTIFICATION NUNBE

QO maxiium

B onoenLy 0606550512855601
0O minmium

6. JUSTIFICATION-S1ate the saecilic encrgy problem ar obiczlive, and specify haw the propesal will contribute to the solution of the problem
or attdinment of the otyective. Include reasons for selecting tive recommended annroach over other alternatives, Also include the benefits
expiected to be derived from mecting the objcetves or solving the problems tar which the project s pwoposed. Quiline the risks/uncertainues
(R/U}, pfans 10 minimize R/U, and basis (or proceedingin tace of R/U. Quantitative data should de used to the fulles! extens,

There are three basic approaches to MED electrical power generation that are .
varicus stages of development in the U.S. and abrozd. They are the open cycle Plasma, -
closed cycle Plasma and the closed cycle Licuid Metal Svstess. There exists a sub- .
stantial degree of commonality in the three MED concepts; each system however possesses
unique characteristics which tend to set it apart in regarc to the contribution that it
can make to the Nation's erergy program. The role of =D power generaticn is perhaps
appropriately acdressed in relation to how successful develcmment of rressing National |
goals which would (1) reduce air pollution and (2) reduce thermal pollution, (3) develd
more econcmical and reliable power procucing systems and (¢) conserve our natural
resources. All three MHD systems would contribute “o the attainment of these goals.

The projected efficiencies of the MHD power systems lie in the 50-65% range. The
increased efficiency would recuce the amcunt of heat rejected per kilowatt by greater
then a factor of two. The air pollution is sirilarly alleviated. These systems offer
wnique possibilities for the control of particulates and chemical emissions and thus
the prospect of considerably lower poliution then frem conventional plants.

The high efficiencies that are achievable are very irportant to the Nation's
poser econary. Ecocnemic studies have shown that potential savings of MKD systems can
rasge between 11 to 40 Billion dollars in this century alone. :
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10 tho specific encrgy problem =7 objective, and tpecify how the proposal will contribute 10 the sotution of the problem
siective. Include reasons for selecting the recommended approach over other alternatives, Also include the benefits
frnm mecting the objcctives of solv:na the problems tor which the project is propased. Qutiine the risks/uncertainties
2¢ RIU, and basis [or procending in face of A/U. Quantitatinve d3ia should de wred 10 the fultest extenr.

- ™

> three basic aprroaches to MED electrical power generation that are

of developrent in the U.S. and abroad. They are the open cycle Plasma,
lasma and the closed cycle Licuid Metal Systess. There exists a sub-

> of commonality in the three MED concepts:; each system however possesses
aristics which tend to set it apart in regaré to the contribution that it
2 Nation's enexrgy DrogTam. The role of MDD power generat.ton is parhaps
Giressed in relation to how successiul develement of pressing Naticnal
1ld (1) reduce air polluticn and (2) redece thermal pollution, (3) cevelcp
1 and reliable power producing systems and (4) conserve our natural

. three M-n) systems would contribute to the attaimment of these goals.

>ted efficiencies of the MHD power systems lie in the 50-65% range. The
siency would recuce the amcunt of heat redjected per kilowatt by creater
of two. The air pollution is similarly alleviated. These systems offer
Jdties for the control of particulates and chemical emissions and thus

! considerably lower pollution thken frem conventional plants.

officiencies that are achievable are very important to the Nation's
- Eccncmic studies have shown that potential savings of MiD systens can
1 to 40 Billion dollars in this centm:y alone.
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.
8. SCHEDULE frinclude majar focilitics and major equipment. Indicate dates by Fiscal Year and Quarter).

3. DEVELOPMENT MILESTONES (number cach consecutively)

b. DATES
(Limit Title of Milestone 5 60 choracters and spoccs) Start Complete
FY:aljrFrila
1) Ocen Cycle

1. long Endurance Materials Test Facility Operational 75 7

2. Iarge Scale Generator Test Facility Operational With Clean
Fuzls 75 77
3. Charrel, Megnet & Other Parts Completed for US-USSR Exchange |75 77
4. Generator Enthalpy Extraction Tests™Complete 75 78
5. Tost Fecility Fodification for Coal 76 78
6. Ccel Fired Tests Corplete 78 79
7. Comenent Lifetime Tests Carplete 76 79
8.-Cooponent Performance Verified 76 80
8. Evelvation of System Performance 75 80
10. Dzsign of 50 M4 Demo Plant Coarpiete 75 80

Licuid Metal

1. Cormomd Design Established 75 76
2. Sim:lated 1 151 Power System Carpleted 75 78
3. Hi-Tem. Test Facility Corpleted 75 79
4. Cazcnent Testing Campleted 75 80
3. System Performance Deronstrated ' 76 20
6. 20 )W Prototype Plant Design Conplete 75 80




