Level of Elfort:

MAXIMUM
03 oRoERLY |
3 nunisust

IDENTIFICATION N 02

{4 (s} {6 (n {s @
FYisn Fv 1978 FY 1979 FY 1975-79 comatets ‘ FY57E s
Obls, |Cutlays | Obls, |OQutlays | Obls. | Cutlays Obls, | Outlays Obls. Outlays # Oute. |7 -
o
ii
- [
. I
it
X I
20.0 28.0 26.0 87.0 87,0 {88,0 igeo ‘17500 .
i
i
2.0} 2.0] 4.0; 4.91 6.0 6.0 112.0 l12.p f18.C -
i
K1
1
i
i
:
- ?;
(I
20,0 30,0 30.0 93.0 weo | 193,01
i
) . ]
. 2.0 4.0 93.0 ico L.




9. CETAIL OF FUNDING REQUIREMENTS-Fedural Governmant Only (in milliona of dollara)

ENERGY RESEARCH AND_DEVELOPM.ENT FACT SHEET {Continued)

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOUTAL FOR THIS PERFORMING ORGANIZATION

». OPERATING m - @
FY 1974 ; - v’
(Non-Add) FY 1975 FY 1976 FY
ITEM Obls. | Quticys | Obls. | Outlays | Obls. | Outlays | Obis.
TOTAL (Carry forward
t0 summary sheet) - 4 3.0 10 .0 20.0
-} Nome of Pecformirg Organizatien:  To be sclected 2.s| 2.4| 9.2 9.0 | 19.5
MANPOLER
MATERIALS -
MAJOR PROCUREMENTS
ALL OTHER
TOTAL FCHA THIS PERFORMING ORGANIZATION
= 3
{ | Name of Performing Organization: GU1T General Atom 0.5 0.4 0.8

0.9 0.5

t )} Nams of Ferforming Orsarizstion:

MANPOWE
) MATERIALS
MAJOR PROCUREMENTS
ALL OTHER
TCTAL FOP THIS_ PERFORMING ORGANIZATION

t Taameof Pedomsiné Ormarization:

MANPOWER

MATER!ALS

MAJCR PRCCUREMENTS

ALL OTHER

TOTAL FOR TAIS PERAFORMING CAGANIZATION

(Coatizue on Scozr




Level of Effert: ICENTIFICATICN m U
& Maxium
O ORDERLY |
- [1 minraum

3 {a! {5) {6} (#4] {31
BALANCE TO TOTAL S
FY 1976 FY 1977 FY 1978 FY 1979 Ty hoe s e AL RS

klsv: QUis. | Outiays | Obls. Qutlays | Obls. | Outlays | Obfs. ] Outlays Obls. Qutlays Obls. | Qutavs | Cus

10.0 20.90 .28.0 26.0 87.0 | 87.0 2.01 2.0 7_8a.r
-2.4] 9.2) 9.0 | 19.5{ 19.6| 27.0{ 27.0{ 25.0| 25.2 83.2| 83.Z - - -

tlontinue on Sepcrete Skoet) Pap =
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EIJERGY RESEARCH & DEVELOFIMENT FACT SHEET {Continued)
LEITAIL CF FUNDING REQUIREMENTS-Federal Government Only (in miliionas of doitsrm)
. CONSTRUCTION

- ¢
(1 ) &) 0y
(i FY 1975 FY 1976 FY1
£l
ITEM Obls, | Qutlays | Obls. |Qurlays | Obts. | Outlays| Obls |+
o TOTAL (Carry forward ' i i
1n summary sheet) ' 4
T = ot project, Loeation (State and Caunty) ond Toral Estimazad Cost i
300 frnumnbes eoch ftem cimsecativrly). Every project costing one 3
= . noazlars or wore shouid Se separatoly identificd with a briof  yiom %
e ey ':v_i.i 5 u;c_.,-.\\:_ No. ) 3
TR A w:_«o.;ac;’ (302t 10 exCoed S0 Characters and saatﬂ.—)1 { 3) N {
|__IiTGR Lirect Cyele-Bottoming P
; iate Ciumy TEC (in milliors) ;
:0:11€{ Sarn Diego 61.8 1
' elemeat "!
' P
Vo . . 4
1eonstruction of demonstration test <
vlznt for HTGR bottoming cycle test. 3
'Tunding 2/3 industry 1/3 Federal 4
: i
TITLE OF PRQJECT (Nut 10 cxcced 30 cheraclers and speecs.) { )
Siate County TEC {un milllons) I
l Crazemaent:
4
R “
TITLE OF PRQJECT (,\ut to vrceed charmclers and spaccs.) t
State Ceunty “TEC (in milions)
Statement:
‘|
|
“|
1 -
N

[Contintc on Scporat

1




T M e e

Level o1 Fitars:

K] MAaxmsus
0O onnency
O mMinrsuns

ot B

ICENTIFICAT:C

..

< .
AP 3

| @ ) is) ) ) @ s,
" Ev1a18 FY 1977 FY 1973 £Y 1979 ﬁ‘;%?;ﬁ'a GmaE 1O g 1 PR by
- Obls. | Outiays{ Oblis, Qutlays | Obls. Outlays | Obls, | Outlavs Obls, Outlays Qbts. !Ou:lsys : 5 {
. 2.0} 20| 4.0] 4.0f 6.0 | 6.0 |12.0|12.0 i15.0 |
1 v - i ———
I
2.01 2.01 4.0 4.0, 6.0 6.0 12.0 {12.0 i18.0
. ° i
1
| T,
!
i .
. P
:
i
} f
1 f Ji |
] fi | . { i
{Continve on Sipcrale Sheets Pa e of
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ENEAGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
. CEVALL OF FUNDING REQUIREL ENTS~Faderal Govereerient Only (in millions of dollars)

c. EQUIPNENT

. 1) [r.] &) :
ITEM Ayl FY 7S ! FY 1976 FY
IFeeh ltom rot 16 exeecd 60 ckaracters ond spoces) Ouls. | Owtlays] Obils. !Omlays Cols, 'm Obis.
F =« 013N maor Dertsr mung Croanizatian, TOTAL (Carry forwerd ' .
- “3l e3ziE ot funds, Witk D 1203MA8 (o swmmary shect) P
s.usnef exca itam cf egu-oTent =
zz:a -3 oxt-half million ¢allars or more.
‘-

'KONE

o

1Consinae 0: Sops 2t



0 saxrus
D ORDERLY
O sunisaone
{a) s} (5] in is) ’ B
SUBTOTAL SLANCE TO TOTAL Encere .

<
$ ] Obls | Cutiays § Obis !Dnnm Obls. | Outtsysf] Oble. |Outsys | O | Outtavs Css. }:--..,».

Lewe! of Effort: ‘ IDENTIFICATION *&. wEER

=
o
m

——
'S

.“

w3 Qonomite Sliety
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- sy o e e e e s e, v
B L A TS

N T e e i o e At L.

-.._y.(l‘ “l Sl AL e Dl v L i" ' 3.8 = - w - : :— .
" eacT SHLLY . (e AL SANC T .
. 0O oapinly 1. IDENTIFICATION *%
’ £ raesreees 0ANSRATIYENEL.
" s PHOGRAZ Convorzion Technigues .
B LOTIOGIAN Woatge biongr [0 i3 icardan o Tove §
L. r uux-nr.tur SLLNCY DIMY “ASY Lty
. SumEnt
TCONINATIOI ARL SITC NARIL OF CONTHACTOR:
I pre Oren 12 characten ond :';'::f‘;:‘:: otk weit be tl Sute: County: ﬁ
apaces for name wf contrector;
wec ¢landazd abbecrsitian [ow siate _r.;\:'r CFCONTRACTOR: -
] o S 2 H .
:::;'!'5 chetecicts and 1paces ;-:f';‘;:; worK vt Lva > Sute: K Sovnty: ‘ B
NAME OF CONTRACTOR: N o i 102
Site nheve work wik pa ,,‘ Swe: - Covnty: !
petiornwd
. . NAME OF CONTRACTOR: :
i " ] Site wheee work weil be »| Sww: Covmy: i
.. PR . perlocnad .
. " NALSE OF CCHNTRACTOR: !
J Site nhere work witl be | SOt County:
performed
.. DRIET DESCRIPTION OF . .
PROPOSAL Aprogran to dezonstrate an optinized advanced total al
(Mo more than 24 Lines of text system in 3 practical appiication mzking caxioum use of the erer

:::';:;:'m:f‘""““" generatad by the power converter using an environmentally ciean

. and also making use of the waste heat generated by the power zon
Briefly outline nature and scope .
of weork 1o b undoriacen, whercby the rotal systen efficiency. can be zeasured as 75X will
Sncluding any new facisties. implezented. A thorough investigatioa, includirg required exper
:hu"“Y"'""?"m tion, design studies, integration of design elecents, and indivi

°?“ testing culmirating in a second round pilot plant ‘denorstration
‘maxipua generared energy util: ation fxom a converter. Technolo
. will be considered in the power,” heating-ventilation-air conditi
waste water trearcent, potzble water treatcent, coatrol, solid
processing, distribution systems, and the fuels to be used. The
. o demonstrazion plaat is expected to be operat:zve in 1976-2977 tim

- * . et

. - .
- - - - - . [ ]
> JUSTIFICATIOH (Lse ascporate sheetis). Sce Item 6. on Irstruction Sheet.} N
. 4
. 7. MAJOR RESJUACE REQUIRELIZNTS
RESQURCE
v FISCAL YEARD 1975 1976 1977 1978 197
2. BMANPONER (1) Sciennfic 9 Q 4 &4
{ix moa years) 12} Technical 27 27 I 22 22 ’
(3} Support 9 9 32 33 -
(4] Other 12 25 35 35 3
3. RAW ATERIALS ,
{LL: " matrrials and wnits of . 6250 tons 6250 tons 6250 tons 6250

mcosure below, such as tons of - of coal .of coai of coal
tool, barrels of oil, Kidogrems of ) : ’

sronlur, ete. Show amount of
each In colemns ot right.) ..

F1]

LAND ARCA [1) Govic.vned 4 4 4
REQUINED (3) Goutdeazed | -
(Inwcres) {3) Prraatelyoanad

{4) Other -
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'ACT SHICT
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[ reaseses
O outeinny
@ X AEIET

A g v ——— o e kG ey = 4 o0 B hon .

1, IOZRTUFICATION LUL R
l NSARREATY 3 Tt

L_Conver=zion Technigoe-«

!I:\_M ooty Mnagpr 12 i35 carl g o Forwr $ .- . o
NT AGENCY DOn, *iads Lt —
A ALNDSHIE NALY OF CONTNACIC:
"33 characiers and | Se wherc work wiit e ’| Suate: County: et
 of contnsclor; | JUstiured — e BR—
Weerstin foe slated NAZE CF CONTRACTOR: P i
whers onel apaces for) i:c':::: worx vnil bw “i Ste: County: I ]
NALIE OF CONTIACTGR: N Comnorifiye Biddiap i
Site nhese work vl De "‘i Suate: - Cowtty: , : -
petiormed
. NAME OF CONTZACTOA: i T T
. ] Sile‘:::: w3tk il B0 ’Ism" . County: i i ~
. * NAME OF CCNTRACTOR: . TR ':*
' JSitcwherewarcwillbe o i Scate: County: ., — ——
: performed
MPTION OF e
; Aprogran to dezomstrate an optimized advanced tctail utility
24 Lines of icxt svstem in a practical appiication mzking maximum use of the energy
W) charsciers | gemerated by the power coaverter using an enviroamentally clean fuel.
nature Ind 0008 ard also making use of the waste heat generated by the power comvaries
neertaRen, who redy the total systen efficiency. czan be measured as 755 will be
oW f30MTies impiemented. & thorough investigaticn, including required experimenta-

10 be accuired

tion, design studies, integration of dasign elezents, and indivicdual
testing culmiratinz in a second tound pilor plant demonscraticn of

'maxirun generated energy utilization from a2 converter.
will be considered in the power, hezting-ventilatior-air conditioning,

waste water treatzent, potzble water treatment, control, solid waste .
processing, disctribution systems, and the fuels to be used.
demonstration plaat is expected to be operative in 1976-1977 time frace.

Technnlogies

The

- “- = -

(Use @ scporote sheet(s). See ftem 6, on Inutruction Sheet.)

7. MAJOR RESDURCE RPEQUIRSNMENTS
“ISCAL YEAR)D 975 976 1977 1978 1879
1) Scientific 9 2 4 4 - 4
2} Technical 27 27 22 22 22
Support 9 9 [ 32 33 33
4} Other 12 25 35 35 35
s
8 wnits of 6250 tons §250 toms 6250 tons 6250 tens
wch as tons of . of cozl .0of coal of coal of cozl
» Kidograms of -
w amount of - :
* right.) - .- . *
Govt-owned 4 4 &4 4
" Gowt-leared -
Prraateiyonnad § .
Crther -
“ES NEEDED e
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NARME OFf CONTRACTOR:

4 b, SUDLNIT
_E CONTAACTOR ANUSITE

(N.: more thon 42 characlers and
spoces for oame of contructor; .

wee alondard ebhbecrntion for PYETE

. wp o 16 charecicrs ond spaces for

Site where wark will bo -
perloraced

Staro: County; }

—
.

_No\!.‘-x';' OF CONTRACTOR:
Sate whiere ywork wall Lo
performeg

——

>l Suate: County:

aunly.

NAME OF CONTRACTOR:

Comperitive B3 dd inge

Site where work will be
petformed

>! Stata: - County:

-

NAME OF CONTSACTOR: i

Sitesyhere work wall be "I State: County:
periormed N

NAME OF CONTRACTCR: ! i

J Sitewhere work wiill be

po| Ste: County; l
performed .

T BIIEF DESCRIPTION OF
PROPOSAL
{No mere than 24 lincs of text
and no more than 70 characters
ond spoces per line)
Briefly outline nature and scope
of work 10 be undertaken,
facluding any new facihities
which may have to be acquired
or constrocted.

. -

Aprograw to demonstrate an optimized advanced total util
system in a practical application making maximum use of the erergy:
generated by the power converter using an enviroamentally claan fur
and also making use of the waste heat generated by the power conave
whereby the toral systen efficiency.can be measured as 757 will be:
inplemented. A thorough investigation, including required experin
tion, design studies, integration of design elements, and individu
testing culminating in a second round pilot plant ‘demonstration of
‘maximum generated energy utilization from a converter. Technologi
will be considered in the power, heating-ventilation-air condition:
waste water treatment, potzble water treatment, control, solid was
processing, distribution systems, and the fuels to be used, The ¥
demonstration plant is expected to be operative in 1976-1977 time .

5. JUSTIFICATION (Use G seporcte sheetls). See ltem 6. on Instruction Sheet.) . -
“ 7. MAJOR REEOURCE REQUIRSMENTS
RESOQURCE
v FISCAL YEARD 1975 1976 977 1978 1979
3. MANPOWER (1) Scientitic 9 Q 4 A % -
‘h mon ycars) l?) Techniesl 27 2 7 | 22 22 22
" {3)Support g ] ] 32 33 33
{4) Other 12 25 35 35 35-
2. RAVIMATERIALS . .-
(Lt materials and wnits of . 6250 tons 6250 tons 625C tons 6250 ¢t
wicasure delow, such as tans of . of coal .of coal of coal of co
coal, barrels of oil. K:lograms of . )
suronlum, ctc. Show amount of . )
¢ach In zolumns ot righs.) °
L. l:ﬁND AREA (1) Goviwivned & 4 4 4
REQUIRED {2} Govt-leased °
{in acres) {3) Preeately cancd
{4) Other .
9. OYHER RESOURCES NEEDED -
(Specify ltem ond unit of -
Mmeagure drlow. Show quantily None None None None None
of cach in columna at nght.) ’
o, Ry




BLANK PAGE




e e
WOSIC NAML OF CONTBACTGR;

charucicraand | Sucwhorework wiltbe 1 segqe: County:
f cantraciar; petlurnted
crron foe state] NAME GF CORNTRACTOR: / .
10 ond apaces Jor Js;;' :;::-:; wore will bg Vi Sate: County: l )

NANME OF CONTRACTOR: N Comperitive Bidding

Site where work wili be >I S:ate: - County: I

performed

NAXME OF CONTAACTOR: i

Site where work will be » ; State: County: 3

erloemed N

NALE OF CONTRACTOR: !

1 Site where work will e p| Sate: County:

periormed

"ION OF . .
Aprogram to demcnstrate an optimized advanced total utility

lines of tox? svstem in a practical application meking maximum use of the energy
f," charociers | generated by the powez:' converter using an environmentally clean fuel.
ure and seops and alsc making use of the waste heat generated by the power converter
ey whereby the totsl systen efficiency. c2n be mezsured as 75% will be
halm”'ed implemented. A thorough investigation, including required experimenta-
be acqui

‘maxinunm generated energy utilization from a2 converter.

demonstration plant is expected to be operative in 1875-19

tion, design srudies, integration of dasign elements, and individual
testing culminating in a second round pilot plant demornstration of
Technologies
will be considered in the power, heating-ventilation-air conditioning,
waste water treatment, potzble water treatrent, contrel, solid waste
processing, distribution systems, and the fuels to be used. The

77 time fraze.

S . -

ok a seporate sheetir). Sez Jtem §. on Instruction Sheet.)

7. MAJOR RESOURCE REQUIRELENTS

AL YEARD 1975 1976 1977 1918 1979

rengtic S ] 4 4 4

azhnical | 27 27 ] 22 22 22

ipport 9 9 32 33 33

her 12 25 35 35 35

s of ) 6250 tons 6250 tons 6250 toms 6250 tons

1 fons of - of coali . 0f coal of coal of coal

ogrars of - .

nount of ’ -

S3t.)

vi~g.vned 4 4 I 4

vi-leased -

Jtely-onnod

wr -

NEEDED -~

of

quanfy None None None None

wchL}) - i
1




ENENGY RESEARCH AND DEVELOPMENT FACT SHEET {Contnued) Level of Eftort:
IDENTIHICATION NUNID!

£ maxmium
8 g:::i::;: 0603550711805601

G. SUSTITICATION-Staie the snccific enciay probiem or objcctive, and speaify how the nroposal will contribute to the solution of the problem
or alLiinment of the objective. Include reasons for w2iecting the recommended acproach over other Jlter natives. Also include the bonefits
expected 1o L deoived from ineeting the abjectives or sotving the probieas for which the project is proposed. Outline the risks/uncertainties
{RIU), plans 1o mururmze HIU, and basis for proceeding i face of R/, Quantitative dutt should be wsed to the fullest extent

A maximum program to demonstrate 'as fast as possible the application of total energy
systems employing optimum management of waste heat would result in a lower cost progr
but the demonstrations would ngt be as meaningful for more efficient energy converter
in various development stages zt the present time would not be available.




"CARCH AND DEVELOPMENT FACT SHEET {Conunued?  Lewel of Effort:
IDENTH ICATION RUNBER

{3 saxiauM

O Oy | 0603550711505601

.

AN - State the wecilic enrrgy prohlem or objective, and speaify how the propasal will contnibute to the sotution of the probtem

of the obyective. Include ressons far s2ircting the reconwmended aepreach osor ather aiternatives,  Atso inglude the benchits

; derved trom miceing thie ebyrctives or solvanyg the peobleas for which the project s proposed, Outhine the risks/uncertainiics
mumionize B/U, and Gasis for peoceed:ng in tace of RIU. Quantitativo deta zhould be used 10 the fullest extent,

am program to demonstrate "as fastc as possible the application of total energy
cmploying optimum management of waste heat would result in a lover cost program
demonstrations would not be as meaningful for more efiicient cnergy converters
_. development stages at the present time would not be availabie.
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ENERGY RESEARCH AND DEVELOFMENT FACT SHEET (Continued)

[ ———

y -. SCHEDULE tIacluce maior facilities and mcjor cquipment. Incicate datea by Fiscal Yecr ond Quarter).

s BEL

a. CEVELOPMENT MILESTONES (number cach consecutiely) b. DATES
(Limit Titlc of Milcstone to 60 charscicrs and spaces) Start ¢
rr|lajFy ja
1 Theory/Design 501179 |1
-} Co=ponent Test 75| 2479 {2
i) Systea Integration 751 4076 |3
‘%) Experizental Test/Demoustrarion 76| 3879 |4




Leve! of Effo:r:
[E maxiaum
{J OrRDEALY .

0] miniaum QEQ353071180350)
- DATES 8, DEVELOPMENT MILESTONES (continued) B DATES
1! 20T ! Co—glerr
Complete (Limit Title of Milestone ¢o 60 chareicrs and sp S # C
21Fy |a Fy oy &y I q
179 |1 !
2079 |2
. 176 13
s [75 |4

k.

.




4 SUYMARY OF FU!-:DING REQUIREMENTS--Federa! Governmen: Only (in mitilons of doflary)

i} (- o
_ R FY 1975 FY 1978 F
Reguirernent Obis. [Outlays | Obls. {OQutiays { Obis. | Outisys | Obls..
s OPERATING (See . forZetall) 0 0 2 3 3 ‘
Totl Dperating Requirements Ifrom Detoll Sheet)
b. CCSSTRUCTION [Srep.  for detol)) 0 0 2 3 3
Totl Congirucsion Requirements (from Detall Sheet)
c ] 3 4 4
¢ ECUPVENT (Scep. fordetett) | :
Total Equipment Requirements (from Detsll Sheet) :
_ 0 7 10 10
4. GRAND TOTAL--OBLIGATIONS "—
0 7 |
& GRAND TCTAL=OUTLAYS e 1 !




Level of Effort: ’ Lo .

&3 MAXIAUN IDENTIFICATION KUVIZR
O oapzALy | 1
3 MU 05035507118034522 !
i @ {5 1G] " @ &)
. - nze T Towl Escluzing |
1976 FY 1577 Friom | FY9P FY 167579 i P 337'45(::2:,7 LT
Oulleyz | Okbls, |Outloys | Obls. Outleys | Obls, | Outtays)] Obls. | Outlays | Obls. { Ouriays ‘Il Obis. ! Ouiza |
1
3 3 4 15| 15 |" s s | 20| 20
3 3 -2 13013 | 2 2 15| 15!
B I 2 1 14 | 14 1 1 15 | 1S
' . ] I
10 8 7 42 ) 8. 50
. ., . . - .
9 10 8 8 - 42 . 8 | 50 -
A - .‘ . .—_.i-
. i
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

) 9. DETAIL OF FUNDING SEQUIREMENTS—Federal Government Only fin millions of dollors)

s. OPERATING o @ )
FY 1973
(Non-Add) FY 1975 FY 1978
ITEM Ouls. | Outtays | Obls. |Owteys | Obis. |Octtays
TOTAL {Carry forword
10 summary sheet) » 2 2 3 3
" 1”1 Kame of Performing Crganization:
MANPOWER
MATERIALS
MAJOR PROCUREMENTS

ALL OTHER -

TOTAL FOR THIS PERFORMING ORGANIZATION

{ ) Name of Performing Organization:

MANPOWER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER : .

TOTAL FOR THIS PERFORMING ORGANIZATION :

{ 1 Narne of Performing Organization:

MANPOWER
_ MATERIALS - !

MAJOR PROCUREMENTS '

, ALL OTHER

TOTAL FOR THIS PERFORMING QRGANIZATION : E

! ) Karna of Performing Organization:

MANPOWER

MATERIALS
MAJOR PROCUREMENTS

. ALL OTHER S
TOTAL FOR THIS PERFORMING ORGANIZATION

(Continue




Level of Effert:

5 MAXINUM

IDENTIFICATION NUNEER
{3 OR’RDEARLY

O mMinium

4] 5 e 4] {8 %
' FY 1577 FY 1978 FY 1979 P So0a s praoii Ul LGP ST B
: 37eeCot T
utlsy= | Obk. | Outlays| Obls. | Outlays| Obie, | Outtoy=l] oObts. | Outtays Outs. ‘oir.:m i ooss 1 oou
3] 3] 3} 3] 3] & 4[ 15| 15 51 5 l 20 | 2

—

‘Continue on Separate Shect) Page of . PRERS
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ENERGY RESCARCH & DEVELCPMENT FACT SHEET (Continucd) .

€. DETAIL OF FUNDING REQUIREMENTS~Federal Government Only (in millions of dollers)

b. CONSTRUCTION )
n {2} (¢!
FY 1974 B
(Noa-Add) Friw97s ) Fyi97e F
ITEM Obls. | Outlays | Oblks. {Outlays Obls, | Outlays| Obls.:
TOTAL (Carry forward .
to summory sheet) > l 2 } 3 N
Title of projest, Location (S¢cte and County) and Total Estimated Cost
{TEC} trumber each item conscculively]. Every project co:ting one
m.lon 290ars or more Liouid be separately identified with a brief  jiem
statemee: of why it is required. No.
T{TLE OF PROVECT (Nof fo excoed 30 charocfers and spaces.) ( )
Siate County TEC (in millions)}
watement:
i TITLE OF PROJECT (Not fo ¢ 30 characters and 2p T -
Staa | County TEC (in mlions)
Staternent: ’
TITLS OF PROJECT (Not to d ch and sp ) ¢ )
Stuate County TEC (in millions)
Saiement: )
-
{Continuc on Sepa




bk b Nor- AV v e e . — ..
. Level of Lrtert: IDERTIFICATICN SUVELR
B Mmaxmaum
O orpenLy 0503350721 °23401
- 3 smaernaun
&) ) 5) ©) n Toa (-]
EY 1576 SUBTOTAL BALAXNCE 70 TOTALEXCLLUT -
: FY 1877 FY 1978 FY 1879 FY 1975-79 CONVPLET | FY 1872 1Cc 5. 7 -
Obls. | Outlays) Obls. |Outlays | Obls, | Outtays] Obls. | Outtays|] oObis. | Ounoys | Obis. | Curtays onis. | 0.
3 3 3 3 3 3 2 2 13 13 2 2 15 l i3

~

{Continuc on Separatec Sheet) . Page of




ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)

-]

4 et b A =

2. CETAIL OF FUNDING REQUIREMENTS—Federai Government Only (i mlilions of doRars)
= EQUIPHENT )

{1 2 3 @ -

ITEM (o FY 1975 FY 1976 FY 1977 .
H {Eceh [tem not to exceed 60 cheracters and spaces) Obls. | Outlays|{ Obls, jOutlays | Obls. {Outlays | Obls. | Cutle
i
; Tor 237 myjor perforrung organization, TOTAL (Carry forward ’ .
{ o 1ozl equipment funds, with 3 separate to summary sheet) o 3 3 4 & 4 .
: «cation of ealh item of equipment - — — ———
L f=:tagone-Ralf million coilors or more.

(Continuvc on Separate Sheel,
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O mnimum
{3} ) {6} 7} 8} ’ 31
SUBTOTAL BALANCE TO TOTAL EXCLUDING
FY 12717 FY 1978 FY 1879 FY 1975-79 COMPLETE It FY1972iCots 7631 °
lOuﬂm Obk. | Outley=} Obls. | Qutlays §| Obls. | Dutiaysj] Obls. Outlays Cile, Qutlayz Cuis. O::ttays
1<
P4 4 & 2 2 1 1l 14 1z 14 1 l 15 15

wmtinuc on Separate Sheel) Page of - -
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SUMZARY OF FUNDIRNG REQUIREMENTS—Federst Government Only iin millions of dollars)

(z)° 3N

{1 )
o) FY 1975 FY 1978 P
Requiremart Chbls |Outlays| Obls. {Outtoys | Ovls, |Oudays| Obts. ¢
- - '
]
: - R “1 7.0 o Ldfo
2 CPERATING (Seap. for detcD) 0 ¢ 2\ 0’ 3 7' 7' F’ o * £
Tout Operating Requirernentx {from Dch_l Shest) B .
. 0 |- N g0 50 ( 0 6 ol (.0}
b, CONSTRUCTION (See s for cetol) =

Toral Corsrruction Requirements (from Detoll 8haet)

¢ ECQUIFMENT (Seep.  for Z2saial)
Toul Equipment Requirements ifrom Latal Bhest)

4. GRAND TOTAL~CBLIGATIONS -

& GRANDTCTAL-OUTLAYS.
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o . . & onornuy 1. IDENTIFICATION nuracn,
t (@ XTSRRI l 0603550711595601
TR Coaversien Tochpiques ,
- - IO IHARS Laste Ihear M ilicacing Larc A\
e i ) AGITICY DO NANY Do,
’ oL
RTINS i : - ~ -
¢ coACTUARDSNE | NALEL OF CONTHACTOR: .
X 2 A __—*.‘_—'. io R - ‘-.
PSPPI .-l.,u..rn-:u ond -"“; ‘v:'-d Wik wal La p.[ State: County: .
R Y (T K A8 - s e—= -
e "","'.'.'.{. wahom forstate ] NALT OF CONTRACT OR:
YT b adnaran dar8 Nomk O1n e 8 100 Dite watela g vtk il Do bi Stata: ] County:
e bl JCRECTITN | .
erenlr NAME OF CONTAACTON: Comperizive Biddin
Site where work will be >_i S:3te: County: .
prriarmed
NAME OF CONTRACTCR:
Site where wori wilt bs b‘ State: I CDU'IKY:
rlormsd . -
NANME OF CONTAACTCH:
Site v.here viork will be > Siate: County:
'} performed R
[ nii & DL SCRIPTION OF ) . . .

s CaAL . L .
e Nan 24 lince of text An orderly prosram to demonstrate an optimized advanced total utril,
o than 2 . 3 s . . ) -
:'.,. ,'.:.’.',fm- than ;D chamcers .| SYstem in a Practical -application m2king maxinums use of the energy
e epaies por hingh generated by the pover converter using an environcentzlly clean fie

{+ ~tiy outlirs nature arnd cope and also making usé of the waste Leat generated by the power con- *:

£1wari ja e underioken, verter wherebyv the total svstan effi.éiency can be measured as 757 u
i iu ey any anw facilites

veiunch Fare hove 10 be 20quicsd be izplecented. 4 thorouch investigation, including required exper
‘0 k8 [ dand - . Py . . ey 3
of CORTLICT. mentation, design Stuclies, integration of design elements, and

indivicual testing culoinseing in a second round pilot plant deron-
Straticn of maximum generated erergy utilization from a converter.
Technologies will pe considered in the. pover, heating-ventilation--
air conditioning, waste water treatment, potable water treataent,
control, solid waste processing, diszributrion Systems, and the fue!
to be used. The detonstration plant is expected.to be operatjve i
" 1977-1978 time frace. ' )

- G JUSTIFICATION {Lie o sepcrcte sheelis). See Item 6. on Initruction Sheet.) . -
o 7. MAJOR RESOUACE REQUIRENENTS T
HESOURCE
v |FiscaLvearp 1575 1976 1977 1978 1979
8. MALPOVER (1) Ssicnutic 8 8 b & 4
tn man yearsy (2) Teshrizal 25 25 Jr 20 20 20
{3} Support __8 g 30 . 30 30
; (4) Ozher, 10 20 30 30 30
LN BN NATLRIALS . : -
e RMalerialsgnd wnies of . 6250 ton of 6250 ton:
Meaure below, such as tons of - ' oal
ol Nareely ofoil, Kdograms of ’ - coal N . at
Lrunium, ete, Shoses emount of -
B de columng g #izht) :
- \‘-“
° :'tz-hfﬂ‘_m" 1} Goviouwvreg 4 : 4:
. TRikEp o Coninad .| - ~ :
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Py suce 8 :;,:(:":_Y 1. IDENTITICATION NUNAER
L) easreisaun 0603550711895401
Convorasion Toechnigues
1 Vastp leat ttriiimaeian = Pare A -
CAGLIICY DOD L NASY, Do,
‘Mm SUE NALIE OF CORTHACTOR:
s :M:::ln":: :ml :4"&:’::";""""‘ wail tin p.] Stata: Caunty: .
‘:.‘:I:"-lll- ‘Illl': ol F‘"\"_‘-’ F_{‘.'F_Cl_) rﬂ].'\c’ oa:
st ggrsce @ JIF) SRE w e work wail bo bi State: County:
putifaesiad
NAME OF CONTRACTOR: Camr ek R3] 333
Site where wark vl be | >i State: - County:
pecformed
LNAME OF CONTRACTOR:
Si(ewh-:rf: work will be b] State: County:
petlocnwd v
NAME OF CCTaACTCA:
J Site wihere wark wiit e > State: County:
; performed :
TION OF . . . .
 tinee of text An orderly program to demonstrate an optimizad advanced rotal utility
70 charactcrs system in a practical-application making maximum use of the energy
o generated by the power converter using zn environmentally clean fuel
Mure and scope and also making usé of the waste heatr generated by the power con- "
“'-‘"::::"6 verter whereby the total svsten effi:':iency can be measured zs 759 will
. lo £ acquired be izplemented. A thorouch investigatiqn, including required experi-
mentation, design studies, integration Of design elements, and
»individual testinmg culmineting in a second round pilot plant dezon-
stratiocn of maximum generated emergy utilization from a converter.
Technologies will be considared in the. pover, heating-ventilation-
air ccnditioning, waste water trearment, potable water treatment, )
control, solid waste processing, distribution systems, and the fuels
to be used.- The demopstration piant is expected.to be operative in
" 1977-1978 time frame. :

{Use o separate sheel(s). See Item 6. on Instruction Sheel.) . -
7. MAJOR RESOUARCE REQUIREMENTS
SCALYEARD 1975 ‘ 1976 1977 1978 1979
) Seientific 8 8 4 I3 4
1 Techaical 25 25 1 20 20 20
* Support 8 S 30 30 30
_ Other 10 20 30 30 30
-~ . . .
. _ units of . 6250 ton of 6250 ton of
Ach ax tons of - . cozl coal
_Kiograms of ’ : .
wemount of . .
‘right.) B . ) .
Govt-owwnad - & 4
‘Govt-leased | . " :

Virvaiuly e | ! - i ] 1} .
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State:
perlornnd bll

NAME OF CCRTHRACTCH:
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Site vihore work will be State: County:
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(50 riore than 24 lincs of text
and nomore than 50 characlers
el apaves per linc)
e fly ortlins natwre and scope
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An orderly program tc demonstrate an optimized advanced total utilif
system in a practical-application making maxinum use of the energy
generated by the power converter using zn environmentally clean fiuel
and also making-usé of the waste heat generated by the power con~-*
verter whereby the total systenm effiéiency can be measured as 75% wi
be izplemented. A thorough investigation, including required experi
mentation, design studies, integration of design elements, and
,individual testing culnincting in a second round pilot plant deron-
stration of maximunm generated erergy utilization from a converter.
Technologies will be considered in the. pover, heating-ventilation-
alr conditioning, waste water treatment, potable water treatment,
control, solid waste processing, distribution systenms, and the fuels
to be used.- The demonstration plant is expected.to be operatjive in-
" 1977-1978 time frame. :

G. JUSTIFICATICN (Lse a sepcrate sheet(s). See Item 6. o instruction Saeet.)

HESOURCE

Y FISCAL YEARD

7. MAJOR RESQURCE REQUIREMIZINTS

1875 1876 1377 1978 1979

8 8 & 4

4L

{in man yearsy {2} Technical

25 25 20 20 20

{3} Support

8 8 3n 30 an

{4] Other

10 20 30 30 25

- RAVWMATZRIALS

112 materiat: and units of
Mieature below, such as tors of
€2t Nrreels of ail, Kilograms of
“enium, ete, Shaw amount of
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—————

6250 ton
coal
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coal
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< O BESOURCES NEEDED

Erecity ttem and urit of
Prronute below, Shaw quenfity
- *euch in columng ot nght.)

None None

None None
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Sitc where work wall be >i State: - County:
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NAME OF CONTRACTOR:
. Site vhere work wilt be bl State: . County:
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NAMZI OF COLTHRACTCH: -
| Site vihere wark wall be } State: County:
. performed
iF . .
: An orderly program to demonstrate an optimized advanced total utilit
text . Yy P . R N - .
wactcrs system in a practical-application making maximum use of the enexrgy
i

a generated by the power converter using zn environmentally clean fuel
3scope and alsc making-usé of the waste heat generated by the power con- *

& verter vherebyv the total systen effiéiency can be measured as 75% will
vired be izplemented. A thorough investigation, including required experi-

mentation, design studies, integration Of design elements, and
, individual testing culminsting in a second round pilot plant dexon-
straticn of maximum generated erergy utilization from a converter.
Technologies will be considered in the. power, heating-ventilation— .
air conditioning, waste water treatment, potazble water treatzent, T
control, solid waste processing, distribution systems, a2nd the fuels
to be used.. The demonstration plant is expected.to be

. ] operative in
1977-1978 time frame.
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1 GY -RCSCARCH AND DEVILOPMUNT FACT SHEET (Conunucd) Levt et EHore .
LG O ptaxisauss IDENTIFICATION NUA*

& oRbpERLY 06035507118056C
0O auraaun

U TITICATION -State the specilic enerqy prablem or abjective, and sovcity how the prooasal will contribute to the solution of the prottem
6 Just it ol Her obyectve. Tochinks reaions 1ar selecting the recommendesg annr2ach over other Jiternatives, Also include the benefigs
SR ';‘..-uu.-...;m from meeling 1he otyectws, or sulving the prablers 1or whieh the project 1s proposed. Outhne the risks/uncertannes
:;“ 1;1“:-".:::; w numnude /U, and beus for proceedingin tace of [/U. Quantitative duta should e used ta the fullest exient,
iU, B

jhe specille prublem in waste hcat<ucili:atioq is the fact that in most cases there x
¢, .ri- heat rejected to the enviroament that is converted to useful power. By Judicioi
Landpuiscit 0L this waste heat luto otlier useful hezt eaergy requiring applications, t
total efficiency of an energy generating converter can be raised to 75%. -
n orderly program to demonstrate a total utility system making maxinum use of the er
puacrated with an environzentally clean fuel will be icplexzented by thorough investig
tioir, expericzantation, design studies, and indiviZeal testing culzinating in a seconc
round pilot plant demonstration in the 78-79 time frame. The technologies to bé con.

ares

rower
Fuel Cells/Advanced .
Photothermal Solar Conversion (high temperature heat source)
Bybrid Turbine Systems Bravton-Rankine combinations
Direct Selar Conversion : ’
Stirling Engine Price Mover/Generator Cocbo
MHD
Geothermal Heat Source/Steam Generation
Radio Nuclide Heat Sources
HTGR
Rotating Organic Boiler/Closed Rankine Cycle
Hydrogen Fuel Generation and Use
Reactor Power Sources
Multifueled Closed Gas Turbine
High Tecperatura Open Cycle Gas Turbine
Combined Cycle
Energy Depot Systems

Fuels

Solid Waste

Low Sulphur Coal Burning - Ccnventional Furnace
Hydrogen

High Sulphur Coal Burning - Fluidized Bed Corbustiom
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RCH AND DEVELGPMENT FACT SHEET (Contnucd) Lewdof Eftort
O MANIUSS IDENTIFICATION NUMUER

@ onbERLY 0603550711805601
0O smetaaon L

~State the sprcilic ennrqy problem o abjective, and speafy how the propossl waill contribute ta the solution of the problem
e obgectoer, Bachude reasang for selectien the recommendng aodrcach over other altvr natives, Also wncluce the berefats
gavedh Do oeebng the obeetwes, of sotving the probiers for whien the project s proposed. Quthine the rishs/uncertanties
rnnze BIU, and basis for proceeding in face of RU. Quartitative dots should be used 10 the fuilest extent,

. -

ic prublem in waste heat utilization is the fact that in mest cases there is
rejected to the cuvironment that is converted to useful power. By judicious
of this waste heat iunto other useful heat energy requiring applications, the
clency of an energy generating converter can be raised to 75%.

progran to demonstrate a total utility system making maximum use of the energy
with an environmentally ciean fuel will be implemented by thorough investiga-
rimentation, design studies, and individual testing culminating in a second

t plant demecnstration in the 78-79 time frace. The technologies to be considersad
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rmal Solar Conversion (high temperature heat source)
urbine Svstems Brayvton-Rankine cocbinations

»2lar Conversion g
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peratur2 Open Cycle Gas Turbine
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IZULD - iticaen msioe equipment, Indicate 2ater by Fiscel Yeur and Querter).
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rLimit Title of Milcstoric to 60 characters and spoccs) Start Comolete
FY l Q FY 1 Q
Theary/Design 5 1§91
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k ] Te e . — e
hidhd Complete (Limit Title of Milcetane to 60 ¢harucicry and spaccs) - o Lo
e lry Ja FY L QE FY {72
1§ 79111 (1) Identify candidate imnovative techmologies 75 1) 754 3
il
p7912y (2) Develop evaluation criteria 751 1% 751 3
2y 772 (3) Forecast commercial feasibility 7s{1) 751 3
20 79 | 4 (4) Evaluate Technoclogies 75| 4 75| 4
(5) Activities
Obtain laboratory models 76 | 1y 79} 2
Prototype testing . . 76 | 2} 791 2
Re-establish commercial feasibility 75§ 3% 75, 4
(6) Interface requirement evaluation 76 | 21 771 2
(7) Systenm analysis/design 76 | 3} 77| 2
(8) AE efforts, 77 { 1 77| 3
(9) Construction 77 L 2 78] 2
(10) Test operation 178 1 21 79 1 4
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(1) @ =N
FY 19784
{Non-Add) FY 19715 FY 1976 24
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0 0 3 3 4 4 5
8. CTERATING (Seep.  for delcll)
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0 0 2 2 3. 3 -
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] 7 9 1
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- 0 7 9 )
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ENZRGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

AL CF FUSNDING SEQUIRSNENTS = Feceral Government Only (in midlions of dollars)

SERATING
= > m 2 (&1}
FY 1974
{(Non-Add) FY 1975 FY 1976 F

ITeM Odls, | Owtays | Cols. |Outleys | Obls. |Outioys | Obls.

TOTAL (Carry foruard
to surmmary shect) -4 3 4 5

e8! Periz-ming Creanization:

MANPOWER

LIATERIALS

MAJOR PROCURELIENTS

ALL OTHER

TOTAL FOR THIS PERFORMING DRGANIZATION

e gt Perfarmung Crganizatian:

MANPOWER )
MATERIALS .
MAJOR PROCUREMENTS

ALL OTHER .
TOTAL FOR THIS PERFORMING ORGANIZATION i

=g e’ Pectormimg Organzation:

MANPOLVYER

MATERIALS

MAJOR PROCUREMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING ORGANIZATION

1 ~eof Performung Organization:

MANPOWER
MATERIALS
MAJOR PROCURENMENTS

ALL OTHER

TOTAL FOR THIS PERFORMING CRGALIZATION

(Continue on S¢
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET (Continued)
5. DETAIL OF FUNDING REQU!RENMENTS-Federal Gavernment Only (in millions of dollars)
b, CONSTRUCTION

.:.-.H

SIS

11 12) t3) U
FY 1974 4

{Non-Add) FY 1975 FY 1976 Fv?

ITEV Obls. | Outlays | Obls, [OQutlays Obls. | Outlays| Oblk. :

TOTAL (Carry farward ) o ;

to summary sheet) » 2 _2_ :

Tw'e of projact, Lo=ation (State and County) and Total Ectimated Cost *

ITEZ) raumber ccch item corsecutively). Every project costing one

i
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i TITLE OF PROJECT (Nat to cxceed 30 charcclers and spaces. )| () N
4
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ENSRGY RESEARCH & DEVELOPMENT FACT SHEET (Continued}

AL OF FUNDING RECQUIRELENTS - Federa! Government Only (in miliions of dollars)

SLpnENT

m 2) (4)
FY 1974
1ITEM INon FY 1975 FY 1977 '
tEz2h i’em not fo exctcd 50 characters and spoces) Obls. Obls. | Cwileys Ohls, Outisys | Obls
VPR, 3F DS SEIIDS D052MIT2100, TOTAL (Carry forward v
Al ica 0™ o nL fulkds, with a £209rat¢ fo summary sheel) 2 3 1
—
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wm3 g T s BSHArS Or morea,

(Continue on Seporate Sheel)
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A program to deconstrzte an oprimized advanced total utility syq
a practical zpplication making maxicum use of the energy generat
the power ccnverter using an environzentally clesn fuel and als
use of the waste hear generated by the pover converter wherebdy
systeam eificiency can be =zasured as. 75% will be implexzented. A
rouzn investigation, izcluding reguired experizentation, desigui
integrarion of design ele—ents, and individual testing cul=inati
second round vilor plznt cezoastration of naxioun generated eneﬁ
‘lization from a cozverter. Technologies will be considered ia ¢
power, heating~ventilztiosz-air conditioning, waste water treatpe
potable (water treat=ent, coatrol, solid waste processing, discr
systems, and the fuels to be used, The demonstration piant is e
to be operative in 15S0-1981.time frame. .
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A program to demonstrate 2a optimized advanced total utility system in
a practical zpplication msking mexirun use of the erergy generated by
the power converter using an environnmentally clear fuel and also making
use oi the waste heat genarated by the rower converter wheretv the total
system efficiency can be m2asured 25.752 will be implemented. A tho-
rough investigation, including reguired experizmentation, design studies,

integration of design elements, and individual testing culminating in a

second round prlct plant de-onstration of naximua generated energy uti-
lization from 2 comverter. Technologies will be considerad in the
power, heatino-ventilaticnfair conditioning, waste water treatment,
potable (water treatment, comtrol, solid waste processing, distribution
Systems, and the fuels to be used, The demonsiration plant is expected
to be operative in 1980-1$81.rime frame. )

IN ¢Lie © scparate sheetls). See liem 6. on Irstruction Skeel.)
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(3} Other

9 ’ 19 27 27 27

TALS
and unics of

« Such as tons of
‘oil, Kilagrams of
how an:ount of

zalright)

{1} Govtowred

12) Govr-eased

{31 Pro- arety-ovind |




BLANK PAGE




[0 vy Shan 3 a szt lars and

AR r PICEINEEE ST N
., !
PRI N PSRRI TR frsszic®

w; 03 16 charaesese and snovea jar

-y . ,w-.-".--n.rn; \

wlrere wurg \\nll Lc
hum o

T CONTHACTON {

{ County: i
1 !

Comretitive B

Y ’Counzy: (’

connty.
NAME OF CONTRACTOR: \
Snzwhord work wiil DT o] Soaze: ‘ County: 1
performed ! "
| HAME OF CONTRACTOR: !
: - Sltr. W here Wwors will De l State: Counzy: |
. posicro-g '
NANE OF CCUTHAZTOR: i
1 Site where work v Hoe v | State: County: _,‘
perlormad * -
. DIGLF DESCRIPTION GF
OCOSAL A progran to demenstrzre an optimized advanced total utility syst
NMnmw:mMn:fmuoluﬂ a practical gpplication maxing maexizum use of the energy generate
3?:;:3:;ﬁ1;fﬂ:mcwn the power cenverter using zan envivoanmentally clean fuel aznd also
Crictiy outling razure 2nd scone use of the waste heat ge:a:a:aa by chaﬂﬂcwa* convarter wiaeredv th
of w0k 10 bt ursrriasss, ¥sten el*;c-u«cv czn ke maasured as 753 will be implexzented, &
inctuding any naw {2antes reugh investigztion, izcluding resuirad x:erl entation, design s
xizgzigﬁfmbe“:““d integratioa of design eigzents, and individual testing culminatin:
second round pilior plant demomstration of :ag un genarated energ
‘lization from a cenverter. Technologies will be considerad in the
power, heating-wventilation-zir conditioning, waste watar tra2atneni
potable (wazter treatmeat, coatrol, solid waste processing, discril

systems, and the fuels to e used, The deconstration plant is exg
to be operative in 1580-183%.time frame.

6. JUSTIFICATION (Lse o sepcrate akeect(s). Sce ltem E. on Irstruction Sheed.)

7. MAJOR RESOUACE REQUIRENENTS -

RESOURCE
£ v ® | riscaL YEARE

1975 19876 1873 1979

1. MANPOWER {1) Scamtific

7

{in can yoarsy (2 Veshnical

1844

2 | 18 18

{3) Suzzert

-
4

27 27

{&) Other

Xa BANTHUY LN

19 27 27

b. RAVY MATERIALS

(List motcrials and urizs of
measure below, such cs tans of
Cunti, ban‘ s of ol Kiingrenis of
sromisnm, ote. Stow cr:gunc of
¢ach in solumrs ot right.)

€. LAND AREA (1) Gruttiwred

)EQUIWRD £ feaad i

finecres (5] Pre.spnly=crnet

— —— {43 Otnor

€. OIMLR RESQUACES NEELED

€5pecity ilem cau unii of
Pieasiere tolow, Shut quantity
,o,‘nc hun columas ar rght.}

NONE
)

NOXNE KOXNE NONE

NON"

1 adaes

PR



BLANK PAGE




SR LE " -
ottt ) bl | Baunty

BAME OF CONTRACTOR:

Tale wehere work wiels be

., [ S:ate:
perform:=i s

s County:

NA%E OF CONTRACTOR:

. - ?m: whure work will e >i Stete: Coungy:
pe:lornwd
f2AME OF CONTHRASTCR i
| Site where work—v\:l;r:;e - Stste: County: _,-‘
perforni2d - -
A prer-ran to decenstrate zn optimized advanced total utility system in
.:; a practical zpplicatien mazking maxirun use of the energy genaratad by
the power convarter using aan envirenmentally clean fuel and also asking
o use of the waste heat gemarated by the power converter whereby the tetal
system efficiency can be mzasured as 757 will be implemeantsd, A tho-
iouzh investigation, including roguired experinentation, design studies,
ad integration of design elezents, and individual testing culainating in 2
second round pilot plant demonstration of maximun generated ensrgy uti-

-
nv

‘lization from 2 cenverter. Technologies will be considered in the
power, heating-ventilatica-air conditioning, waste water treatment,
potable {wzter treatment, controsl, solid wasta processing, distributica
systems, and the Fuels to be used. The demeonstration piant is expectad
to be operative in 1980-1931.tize frame. '

. sarcte sheet(s). See Item 6. on Iruiruction Sheetl.)

7. MAJOR RESOURCE REQUIRSNENTS -

AR 1975 1976 1877 1978 1973
= 7 7 3 3 3
T 22 22 L 18 1& 18

7 7 27 27 27

9 19 27 27 27
of " - : -
s 0f *
rof . .
red YO X E
ot
. G i
LED
Zaty NONE MONE KEONE NONE NONE

{3 '
. - ] +




R A T S R g

e e » e -— .
ALY S — TR R T N e

Se

POt Il ;'\H.i'” A DI LCSDERY TACT QMU T (Cosstiso ) Levelof LIt wg

IOLNT I ICATION NURE

. ' O siarcum
3 orninty
' . I S STRRTOI

4w

06035507116050

5.
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0 0| 2 3 3
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. - e
0 0 1 1 1l
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== ¢t Pertorming Organizetion: . '
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5. ‘BRIEF DESCRIPTION OF PROPOSAL (continuation from page 1)

boiler tube firesida corrosion & Touiing, and furnace resicdus disposal
provisicns. To cziarmine the eifects of size and conviguratien carenstrations
will be corcuctad on: two types of srali on-site incinerator-boilers, :
three intermicdiate size cormerical or incdustrial beilers, and one utility boiler.
{4) Emissicn Studies. During the boiler performance demonstraticns,tests

will bec comauczze te evaluate air pcllution, residue .and water polluticn
emissions. Pollution control equicrment design requirenents needed to reet
federal and lcc2l emission standards will be established.
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(U, plang to Ao Bri, and bius far prozecdmg m f3de of R U Cuontitalon 6423 shozdd be aowd 10 the fullest extent,

Ohjective - to sinultanecusly alleviate the solid waste disposal problem and provide an

t

4-..-.‘_u-—l.'44

o et et e,

quleonhl source of clean fuel by using ccrmbustible urban waste as an energy source.

-
-

B L A

iy end How Oo1gg;1 Will ta Attained -
T V970 0TS Comoustibie wasté productien frCﬂ all sources is estirsted to have b
g1¢ billion pC unds (dr weight)*. By 1920, the total ccmbustible waste preduction is g
to he over 1120 billion sounds of which 340 billicn pounds are attributable to urban WY
TLe energy content of conbustibie urban wastes has bagn conservatively estimated to hay
1720 trillicn Btu in 1570. Projections indicate that the,ogergy content of cerbustibie
wectes generated in 1950 will exceed 2340 trillion Etu's. (1) Use of the waste Tuel can
a q.gnlfTC’nt near term impact in meeting enercy requirerents, It is estimated that if;
urhan wastes were processed and Tired as fueis in utility boilers, 255 of the coa: curr
peing fired in utility power plants cculd be conserved.t .-

1

: 5!

. 1

Concepts of processes for waste material energy recovery cor conversion ars well d'
Since these processes cembine ”aStE c1s,osa1 ard erergy ceneraticn or fuel recovery the
e called "combirad processes": or "combinad systcms " They 1nc1ude.

."
PRI P

{1) Combustion of wastss in 1nc1nerators u1th heat refovery to generate steam.
" (2) Combustion of waste fuzls in “industrial and uor ercial class’ b01lers to provv
process energy or central Leating. - . ;

3

(3) Combustion of wastes to supplement fossil fuels in utility class boilers used
in electrical pcwer generaticn. Ty
(4) Combustion of wastes in a fluidized beds to drive either gas or steam turbo-
electric gerevsiors. 3

{5) Conversion of wastas by pyrolvsis or reforming to gererate solid, 11qu1d or
gaseous tuels to supplement natural fuels. . . ) f

(6) Conversion of wastes by biochemical processes to produce a clean burning, ]ié
fuel (ethanol).

A pr1nc1pnl advavuaee of using urban wastes is that they are, in terms of air polk
relatively ciean fuzls. Thay have low sulfur znd nitrcgen cenients and their low cc“bu
ternperatures precuce an effjuent cas streza which requires enly cleanup with conventicn
particulate control eguiprent. Their use as-fuels in existirg or plannad energy sys;eﬁ

would also aid in soiving a growing wastz disposal probism.

Haste fuel ennrcj con"efs1on systers can mzke a near tsrm impact on the energy sho
since systens using weste fuels can be devoicn~u &nd in use by 1920. Maste fuel energ

conversion in gnnafal recuiras appiiceticn or modificzticns of techrology currently in:
ccimercial use. )

A particularly icpertant feature cof using urban waste as a fuel is its properties
which class1rj it as clean fuel (low emissions of suifur end nitrogsn oxige corpounds).
Ihe use of westes wili corserve natural fuels (natural gas, low sulfur oil and coal) o
atternat1velj a]low ciezn fuels (na'Jra. cas end low suifur cil) to be used ir.a large
nurber of energy scurcss, thus reu.v.nt gither 2ir poliution or the cost of air collut
tontrol, Generally, only contrsl of zarticulate zir sollution emissions will be reguin
Altno-ﬂh particul 2tz emission unuraczerictics nzve not bzen estadblished for most s"stEﬂ
cun,xﬂcred, it is prosat ln that "05"*“.0r=] s¢ u:;:::'s.ﬂ...ec». cstatic q;ecinitators;

ILPrtis)l camamae o= . . 'i-h asut * I
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. - to simultanecusly alloviate the selid waste disnosal problem and provide an
21 source of clean fuel by using cchb;st1b1e urban waste &5 an energy source.
low Chiective Wiil L i
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g 2 progduction frcm all sources is estirated to have been

on pcunﬂs {dry woignt)*. Bv 1980, the total ccrhustible waste production is expacted

~ 1125 billion pounds of which 330 bil?)»v rounds are attributable to urban waste.
Wj contant of ccibustible urban wastes has bezn canservatively estinated to have c=ea
licn Bty in 1670. Projections indicate that the,egergy content of cerbustible ur:
wmerated in 1930 will exceed 2530 triilicn Stu's.\H/ Lse of the waste fTuel can have
cant na2ar torm rpact in moeting enerey requirerents. It is estimated that if all
-tes were processed éna fired as fuels in utilijy boilers, 25% of the coa: cuwrently
-ed in utility power plants could be conserved.i?) .-

tepts of processss for waste material :inergy recovery er conversion are well defined.
ase rrocasses clvbine uast: ¢isgosal and ernergy cenerciion or fuel recovery they will
"corbined processes” or "cembinad sxstﬂ*:.“ Thﬂy 1nc1ud © o

Combustion of wastas in 7nc1nbrators with heat rerovery to generate steam.

" Combustion of waste fuels in industrial and commercizl class boilers.to provide
© process energy or central he t.ng. : ° .

. Combustion of wastes to supplemasnt fossil fuels in utility class bo11ers used
in elecirical pewer geu_rauﬂcn.

Combustion of wastes in a fluidized bads to drive either gas or sieam turbo-
electric gerer2tors,

- Conversion of wastas by Djr01V51S or reforming to generate solid, 11qu1d or
Jaseous fuels to SJyp]ETEHt natural fuels. :

. Conversion cf wastes by biochemical procasses to produce a clean burning, liquid
- fuel (ethanol).

f using urban wastes is that they are, in terms of air pollution,
nave low SU..ur znd nitrocan contents and their leow combustier

wrc1p=1 cd vantag
i y n

ugnt cas stresm whtich requires only cleanup, with conventicnal

t

~

]

y cliean fuais.
res DPCGJuE zn e
ie control ecuisr
o aid in solving

=]
-
in
T

. Th2ir use as fusls in existing or plannad energy systems
rowing waste disposal probism.

+ fuel ensrgy conversion systems can mzke a rear term impact on the energy shortz
cens using wasta Vuels can be develepsd and in use by 1930. ‘iaste fuel energy
1 in genzral recuires appiiceticn or modifications of technology currently in

1 use.

sticularly icneriant featurs of usxrg urban waste as a .uel is its prop=r+1es
3817y it &s clean 7uel (Tow enissions of suifur and nitrogsn oxide co crpounds

© westes will conserve rawurzl fuels (natural gas, lcw sulfur o3l and cosl) or

“ely aIlou ciean Tuels (n tural ca2s end low sulfur oil) to be used in a larcsr
encray scurcss, thus reducing either 2ir pollution or ths cost of air cox’uu1on
“Gererally. only contrst of czrticuiate air pcliuticn emissions will be requ1r°d
“articnl:iz emission cher ac~=f15t1cs rzve not been established for most sysisTs

s it is prebable that convantionzi scrubbess, ziectrostatic precipitators,
“gparators, or r‘lurabxnn cev1be; will provide adeguate particuizte emissicn control.
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!%E% energy content ot cotoustibie urpzh wastas’ h s been conservatively estimated td havé'L,
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1470 trillicn Btu in 1670. Projections indicate that the,etergy content of cerbustible uri
wastes generated in 1950 will excesd 2540 tr1:11o. Stu's.(1) Use of the waste fuel can na
a significant near term irpact in meeting erergy requirerents. It is estimated that if ali
urhan uastes were processed and fired as Tueis in utili{y boilers, 25% of the coa: current’
peing fired in utility power plants could be conserved. \¢)

Concepts of processes for weste material energy recovery cr corvers’on are well ﬂef1r«
Since these processes ccrhine waste disposal and erergy ceneraticn or fusl recovery they w
be called "corbined processes” or "ccﬁbin=d systems.“ Thay inc]ud°

(1) Combustion of wasizs in 1"CTn°TatOPS w1th heat recovery to generate Steam.

‘(2) Combusticn of waste fuels in industrial and conmerc1ai class bo11ers to prov1do
process energy or central heating. - .

(3) Combustion of wastes to suppliement fossil fuels in utility class boilers used
in electrical pewer gensraticn.

(4) Combustion of wastes in a fluidized beds to drive either gas or steam turbo-
glectric asrersiors,

(5) Conversion of wastes by pyrolvsis or reforming to gznerate solid, 1 guid, or
gaseous fuels to suppiement natural fuels.

(6) Conversion of wastes by biochemical processes ts produce a clean burn1na 1iquid
fuel {ethanol).

A pr1nC1p=1 advantage of using urban wastes 1s that they are, in terms of air polluti:

relatively clean fu=ls. They have low sulfur znd nitrocsn conients and their low combusti:

tcmpgratures produce 2n effluent czs Siream which requires eniy cieanup with conventic a]
particulate control eguipment. Their use as’ fuels in existing or plannhed energy systsm
would also aid in solving a growing waste dispasal probiem.

tarn impact on the energy =hort=|
e by 1920. \aste fuel erergy
s of techrology currently in

Kaste fuel enargy con"e*s1on systems can rake a near
since systems using weste fuels can be develeped and in us
conversior in general recuires appliceticn or modificaticn
cermercial use.

A par+1cu1ar1} impertant featura of usirng ur rban weste as a fuel is its properties
vhich classify it 2s clean fuel (low exissions of sulfur and nitregen oxide cerpounds). |
The usé of wastes will conserve natural fuels (netural cas, low sulfur oil ard coal) or
a]ternat1ve1; allow clean fuels (ratural cas and low suifur oil) to ba used in 2 largsr
nuitber of energy scurcss, thus reducing either 2ir collusion or tie cast of air "cllu.zon
centrol,  Gererally, only contrci of carticuizie sir pcliuticn emissions will be required.
“lilOU"h particulzts emission cnurac:eristics hzve not been esfaﬂlvsne: ‘or most sysism
Consigered, it is proseble thzt conventionai scrusters, e:ec‘rcst;tic grecipitaiers,
irergial ses parators, or filtraticn cevices will provide acequate particuizte emissicn cont
(4 M Very promising waste energy recovery rathed is the use of urbap waste as en zuxiliz

el for coriustion with fessil feels in existing {or nsu ) utility, industriei, or
if “ercial boilers. The use of unproczssed, buik runicical refuse as an auxiliary fuel
h;(&? esteblisned technology in Eurspe. In the U. S. hemogenous industrig] wgstes ere
Fu' ¥ used fer ranuiecturing znd process energy resuireTznts. The use of shredoed
Nicipal refuse as an auziliary fuel to provice 10-15 percent of the energy input in a

l! ~\¢ fc 0_ '“'.

\ #iqhts end 2rergy cenients 2re tzken frem ceners
Hhile thopen ray bo ez veriance of astuzl z2nd ectimited qooes
Curnidered Lo Lo sufficicniiy eccurate to o3tiblich Lae ralesd
Yhergy which g 2y bw Cueriveld froe czcn source of weitd ralerisl
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s ware processad &nd fired as Vuols in uliliyr boilers, 251 oF the ¢o3” cu-rentily
in utility power pilants could be censarved.i .

. ETPINOR oonras oF rhicn 320 Billien moundi zrp 2ttributable fo urkis waste.

contant of comsustisia urb;n uastes has bocn congorvatively estizytad to hzve basa

cn Stu in 167D, Projoctions indicate .?3: tho ,ocorgy €O qtent of cembustikle wrisn
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:s of processss for weste material erercy rocovery cr canversion 2rz w211 de p2gd,
P7GCasses corhins wists disgosal and energy | ganeraticn or fuel recovery ‘?e will
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mbustion ¢f wastas in incinerators'ﬁith keat recovery to generate sieam.
mstrial and cc:rerc.a} class hs;?e*s.gs provxde

mbustion of wasta frels in
=2ting. . .

in

*ocess energy or ceniral k¢

mbustion of wastes to sucplemsnt fossil fuels in utility class boiisrs used
electrical gcuwer gensratica.

wmbustion of wastes in a flyidized bnds t¢ drive either gas or steam turbo-
ectric gemorators,

inversion cf wastas by pyrolysis or reforming to gznerate solid, thu‘d or
1seous fuels to supplement netural fuels.

mversion of wastes by biochemical processes to produce a clean huraing, 1iguid
sel (ethanci).

Tipal advantece of using urtan wastes is that they are, in terss of air pollution,

slean fuzis. Thay have low suifur zad niirccen conients and their oW combustior
. v proguce an efTluent c£as siraszn which regquires oniy cle2nrup with conwveatisnzl

cortrol eguicTznt. Tne2ir use as Tuels in existing or plansad ensrgy sysisms

«id in solving a growing wasie disposal probian.

neav tarm impact on the engrcy chortace
n use b; 1920. ‘aste fuel ernsroy
ticns o7 technology currently ia

‘ual energy conversion systems ¢an meke 2

s using wasta fuels can o2 deve1czsc and
gnn:'al recuiras gppiicaticn or mogivi

ce.

culariy irperiant feature cof using urban wast2 2s a fuel is its properties

fy it as clean fuel (low e-issions of suifur end nitrogen oxide cc—pounds).

estes will corssrve natural fuels (astwr2l e2s, lcw sulf ur oil 2 coal} or

¥y @llow cizaz2n sueis (rzrwral ¢as and low suifur ¢il) ¢o 52 used in 2 iargsr

ergy seurcss, ihus relucing eithar =ir r2llsticn or the cos' of zir gollstion

rerally, only contrsi of .c’ZxCJla‘E r calizticn enissions wx:l ke reguirsd.

‘ticulatz emission cheracieristi c: bean established for mast sys I

it is prosSetls thzt tonventionz Szrs, gisctrostitic orecipitaters,

arators, or filtraticn cavices w ovide ecdeguate particuizte enissicn control.

=

sing wasis
Gn with oz
S$. Tna use
isnhed -ECHEVIGQJ
in
iii

is the use of urban wzste &s cn =uzr]z Zry
or rsu ) utility, irdustri iel,

wniciczi refuse &s an cJAl]Zcr[

S. hozoZznous incustrial westes

gsuirs—znts. The use of shrecdcd
0-15 parcent of tne energy input in a
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ary fuzl to pro

. T wigats end anerqy centeats ere ttken fres nenzrzlly ercented EPA stulies,
fay L2 gz wrriange of actusl znz ectirated auintitias, the estirzian lre
to Le suificicntiy soursle to estzbiicn tne ralstive magaitude ¢f potential

Woroy Le durivsl fro caon source of wnauzd roleriz],



§. JUSTIFICATICH {continzatica)

ytility koiler is currenlly boina domonstrated ynlor jnint sponsorship of the foderal
Lovirommmital Mnotectien Sconey, tihe City of 5i. Louis 2ad the Union Electric Co.
This pregraa w911 detosmin the costs and tachnicuos for procossing and suspension
firinﬁ srroddon municical r‘:usn in 2n utility doilar fired withk puiverizaed coal.
This dizonsirazicn ig scnoosied Jor covplotion in 1674, Freiimirery studies indicate
thal Lhe 52t cools for clcctricel zororatioa and uzste disposal can ba reducec by
{iring solid w2sle 2s an zexilizry fuel. o edverse environzeatal efiects "are
expecled.  Furtiar worik is rooded to Cavelon techroleGy for processing urbar viaste
and for {iring it ia s=2ller industrial and cemercial boilers.

Fluidized ¥nd co~busters are unda :eloc=ent for use in advanced power plants
ord woste discosal giznte.  Tre wasts S

' 21 plazt, which is currently urder develop-
ment 3t pilot ~l2at szale, operzics on shraéded renicipal wastes and cenerates
clcctszc1t/ Sy use cf & gas turdine. Fossil fuals are used only for plant startup.
Hajor cevalcpmant orebisss include possidle mztesial predlens gssociated s th ¢he .
€OTTCSive eng erosive nalura of the _pariicic izdon cembustor gases. - Of particular
concern is gossibls aresizcn, corrosicn and Touling ia the cas turbine. Pilot plznt
tests are scheduied for cemoletion in 1974, The cevelopers of the plant claim that
eiectricz] encray gareration cosis can e reds cd by the use of 2 swr11er Systea
which burns shrogdsd municizal westes end unorocessas sewaca sludge. Development of
these fiuidizad bed-cas “urdine concepts Sh”dlc oe cczpleted through to full scale
demons tration. ‘

rd
245
SIS

chexically active beds are currently teing

¢ effective end environmsntally zccepiziie meinod of
Is. Zezemstraticn of the use of auxiliary wassta

9 02 COntuciec Curirng tna overail cavelogment program
on in 197¢. .

Fluidizad bad
deveicpzd to provi ]
producirg pouar f.o: T0ss
fueis in Lhese comtusiars

Fuels to supplenent natural fossil fuels cen be made by the conversion of waste
fucls thrcugr pyroiysis ard referming technigues. Yhile these prcc=sses are nst
econciczily or t\artainy es efficient 2s direst cc-aus.1cr, Tu2ls can be gereratad
for use slsexhore. The Burszy of “:nas "f' ¢s ¢ possibie productien of 170
million barrzls of oii per vezr fream wistes. The conversion of =unicipal
waste, Torestry weste znd -:rlral ur o 01l zng gaseous Tuels is curre.;i,
being studied 2t latoratory znd mal) pil lant scale. A 200 tod pyreiysis piant
vhich will Spersce cn runicizal wastes is seing casigred ard is scheduiad to corpieta .
dezonstretion issts in 1973, E:ou: ¢0% of tha dry orgznics in the inccming waste
stream will be converiss to cil with & reatinc value of 10,500 Bt u/1b. Ecencoics -
of the process zZenernd 40 2 1 rg degrze uson credits cotainad throuch recovery et
alumxnur. g.aaa ars Terrcus metzls centzined in the inout municisal wastes. raveiop-
ment of waste pyroiysis technigues zre not as tTar edvarced 2s the previously dis-
eussed uCChﬂIQL*S end develeprant times and costs sheuld correspordingly te greater.
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1

An assessment oF -ac ters relative to the evelo'-en* ¢¥ fuel recovery and

conversion tf"n,.o , : =hzre is &irezdy a righ

ievel of insticutic: 2ad iniu trizl invoive=snt. Sufficient technical personne?

and reseerch Tacilizizs iizble 17 needzd. Since most vork will invelve the
fe cevelepmant of techrolocy, the principle azctivities wil)

on zini or full sczle damenstraticn projects.
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Bicciicmical Conversion of Urban Hastes

A. CGS?ARISCn witid EXISTING TECHHIGIT - Goes rot resylt in as high an enaray
conversion parcentege as turning westes in utility boiler to generate e]e;tficity.
Howaver, scTa areds of the couniry Such as 2 fraizrd will cepsnd upen glectricity
gererated by nuclear matheds and mz!l roed ciezn fuels such as ethanal for non-

utility uses.

B. SIG RIFICART TECHRICAL UNCERTAINTIES (2 £3ST CL-S - Ferzentaticn-alcokel -ccnversion
rates in concinucus cperetirg ciant msy b2 too sie ooresuluurg in unexcep :iy high
capital cost raquirements for iarce resction vesssls.

v

C. CONSTRAINTS - Althouch unit costs of rafuse and sewade sludce disposal may be
less than for competizive mathods, hi cn capital cests may deter municipalities fraa

using process.
D. SIGHIFICANT CAPITAL IMVESTMENT
10 nillion fedaral {funds for dezo.plent:

FY-76 - 2 milion
FY-77 - 8 million

F. BENEFICIAL IMPSCT:

Benefits frem use of urban wastes as fuel uoul
significant enercy; (2} 2 reduction in cosss 0 i
h

fude: (1) recovery of
[ lic
credits for tha racoverss spergy; enc (3; aither a
W33T

n

ne

uh for waste disccsail through
t reducticn in air pa]]u;1cn
3isposal mathods of zlternatively
Ty 2nd energy viewpoint.

o

&
as compered to secsrate ensray cansraiicn and iz
P

i

E

net

C

a reducticn in air pellution cests toth frem a ter

=
onet

The projected weicht an ernegy content of cozbustible urban wastes {exciusive
of sewage sludga) 7or 1630, 1832, znd 1900 is:

19280 1985 1990

Combustible Solid Vzstes .
Urban Areas-tillion tons/yr 124 148 172
Heat Content-1015 Btu/yr 1.24 1.48 1.73

EotentiaI eneregy recsvery for dif
application of the proposed technol

(4] -h



1930 155, 1650

Combusticn in boilers 248 580 865

Pyrolysis to 1iguid or gasecous fuels 0 74 : i??

Biochemical Convarsion to clean fuels e 36 130
(this sub-pregrez)

CTotal | 28 66 Ms7

Annual cost savirg to the public as compared to w2ste disposal methods witheut energy
recovery is conservativsly estirated to be Trem 300 to 402 millien collars by 1920.
{Assuzes 835 use of corbustible westes in urban areas.) ) .

Pyrolysis Coaversior of Solid Mastes

A.  CONPARISCE: WITH EXISTING TECEIICUE - Current pyroiysis processes involving solid
vastes not cptimizsd ior vu2l or enargy recovery but tor minirmun wasie dispesal costs.
Bu~h of cnal cacificaticn techrolegy under develcpment c2n be used for solid westes.

B. SIGHIFICANT TECHNICAL UNCERTAIKTIES CR GBSTACLEé-fbne.

C. CORSTRAINTS - Process costs sheuld be mininized to be competitive with other
waste dispcsal matheds. Fer low Stu gas production there will be siting constraints
because of econcmics of gas trensport. :

D. SIGHIFICANT CAPITAL INVESTHMINTS
& millicn for demo and pilot plants.

F. BEREFICIAL I-PACT:

Benefits frocm use of urbzn wastes to preduce clean fuels would include:
{1) recovery of signivicart ensroy; (2) & reducticn in cests to the public for waste
disposal through credits for-the recovered erergy; erd (3) sither 2 net reducticn
in air poliution as compared o separate enercy cereraticn and waste disposal rmethods
-or alternatively a reducticn in air pollutisn costs boin from a monetiry and energy
viezpoint.

The projected weight and erercy content of combustible urban wastes (exclusive
of sewage slucge) Tor- 162C, 1585 and 1990 is: ;

180 1985 1990
Combustible solid wastes
urban arezs-=illion tons/yr 124 148 172

Heat Content-1C'5 Btu/yr ' 1.24 1.48 1.73.

Projected Enerav values-1012 Stu/yr .




Potential eneray recovary for different recovery processes assuming a probable
application of the proposed technology development:

Proiccted enorey values-1012 Stusvr

1935 1555 1590
Combustion in boilers 248 580 865-
Pyrolysis to 1iquid or assesus 0 74 172 )
fuels (this sub-program)
Biochemical Conversion to clean 0 =35 Jdse
fuels -
Total 248 . 620 1367

Annual cost saving ts the public as compared to waste disposal metheds without energy

rocovery is ccnssrvati"alj es*'*ated to be from 30C fo 302 million dollars by 1820,
{Assumes 85% usage of combustible wasies in urban areas.)

Development of Urban Waste Fuel Technologies

A. COMPARISG: WITH EXISTING ToCus

SIQUE - r ost urbzn waste is dispecsed of without
energy reccvery. Cavsicozant of technology vor energy rescovery Trem combustion of
vastes is ncw restric d to pregrams on ecvanced Tluid bed combuster and a tancenti

‘-'!
fired uti]ity iler ere 15 no »erent '”‘rﬁr rsxv work on .uel { ast*) '**ess

----------------

or other u»111gy Boiier con.1:uratidns.

B. SIGNIFICANT TECENICAL Us ER INTIES OR C3STACLES - [one. Primarily tranmsfer of
existing cormerciail tecnnoiogiss .

C. CONSTPAINTS - Maste fuel procscsing and transportation cests and possible boiler
tube corrosion and 7culing on fireside,
D. SIGHIFICANT CAPITAL IRVESTNENTS ($10C0s)

1,500 refuse processirg plani . )
'.,,00 rail haul ard barcn loading .
2,400 equitment costs for industrial boiler retrofit.
3,000 facility 2nd eguizment costs for retrofit of utility boiler
1,000 on-site incinerator-tsiler proiotyps

F. BEREFICIAL IMPACT:

Benefits from use of urban wastes zs fuel wculd include: (1) recovery of
significant enarcy; (2) z raduction in costs o +h- nublic for waste d1sposa1
threugh credits for this recs v:rsa erergy; (3) either a nat reduction in 2ir pollution
as coipared tc separaie ensrgy cersraticn end waste dispesal rmetheds or alternati ely
a reduction in air le]Ublun C“St ooth frem a monetary and energy viewpoint.

Hy
-

~
-



The projected weicht arnd ereray content of cerbustible urban wastes
(exclusive of sciage sludge) Tor 1980, 1935, and 1530 is:

1980 1985 - 1996

Cozhustible solid wastes ‘ , 124 R 172
urban arces-wiiliion teas/yr cee
Heat content-1015 Btu/yr 1.24 1.48 : _1;53

Potential ersray recovery for different recovery processes assuming a prooable
application of the propcsad technology cevelopment:

Projected Ereray Y2lues-1012 Btu/Vr

‘ Combustion in boilers (this subprogram) 248 Séﬂ 565
Pyrolysis to liquid or gasecus fuels 0 74 172
Biochemical Cenversion to clean fuels 0 - _36 - 130

Total 248 690 1167

Annuz] Cost saving to the public &s compared to waste disposal methods u1t.out energy
recovery is ccrscr'=t1vely estinzted to be Trom 300 to 460 million dollars by 1590.
{Assumes 857 use of combustible westes in urban areas),
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ENERGY RESEARCH AND DEVE'.OPMENT FACT SHEET (Continued;

. SCYUEDULE 1lnclude mafor fucilities and mafor equipment, Indicate datcs by Fiscal Yeor end Quaricer).
3. CEVELCPMENT MILESTONCY (number rach cancecutively)

b. DATLS
(Litit Title of Milesionc ta 0 claractcrs and spaces) -ﬁf‘.f% -:::-‘11'::%
‘71 Cozplete engineering development of a refuse processing plant 74124 7514
iZ). Complete development of barge and rail haul equipﬁent | 74 74 7¢14
13y Complete cevelopment of industrial/commercial boiler 7501 1 7¢{3
‘1) Complete development of utility boiler 75(1{ 7¢|3
2} Processing plant demonstration 75| 4§ 7¢|3
.7) Bargz and rail haul equipisent demonstration 7514 || 7€i3
'7) Intustrial/corercizl boiler cemonstration 761 3] 7¢|3
) Utility boiler demanstration 761 3§ 7¢%3 -
ey Pyrafysis conversion laboratary experimentation completed 76111 711
l {17} Pyrolysis convarsion pilot plant design 76 3| 77{1
{17} 05tain data for final economic viability forecast and demon- 771 1 | 7€(4
straticn plant design
) ngcnstration of the pyrolysis conversion procesé in a 500 tod 80y 1) 821
niant '
: {12} Complete labtoratory experimentation with biochemical conversion | 74| 2t 76|4
i Drocess 3
i




Lovel or Cforr:
MAXIVUNS

J ORDERLY

O nanrnaune

IDENTIFIATIZ N

-

-

b. DATES 8. DEVELOPMENT MILESTONES fcontinucd) L
»r—F;-s "‘“Q Lgf"':“ (Limit Title of Milzatone to 60 charucters and spaces) 'r—::;:n .
176120 7504 {14} Biochemical conversion pilot plant design 7513
741 4 1 7814 | (15) Construction a‘xid cormercial demonstration of 250 tpd| 7712
751 11 7¢l3 plant module
751 1 || 7€{3
75041 7¢13
o 751 4 7613
761 3| 7613
76| 3§ 7¢i3
74111 7eh
. 176l 2l 77h
IRRRREE
| o] 1} se1 |
4121 76|4
i B




ERERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

[£)]

SUMMARY OF FUNDING REQUIRZMENTS—=Federal Governmant Only (in mliliuna of dollsrs}

2)

{4) .

(3)
FY 1974
(Non-Add) FY 1575 FY 1976 FY 1977
Requirornent Ouiz. |Outtays | Obls. |Outioys | Obls. | Outtays §{ Obls, | Quiloys
) oPEﬂATINGfSPfP. Inrdclail) o-? 0-5 5.0 5-0 5-0 5.0 5.0 50’0
Total Operauing Roguirements (from Detal Sheet)
b. CONSTRUCTION (Seep.  fordetail) 0 0 3.0 3 ° 0 3.0 |3. 0 3 ° 0 3'0
Toral Construct:on Reyuirements (from Delail Sheet)
¢ CQUIPSENT tsecp.  for detods 0 0 |3.0|1.3}]3.0/3.0 |3.0 |4.0 .
Yol Equipmen: Requirements (from Detall Sheel)
4. GRAND TOTAL-DSLIGATIONS 0.2 11.0 1.9 11.0
0.5 9.3 1.0 2.0 .
#. GRAND TOTAL-OUTLAYS o




Lavel of Elort:
0 maxmiom IDERTIFICATICN Hueaes

D o 0603550711805¢51

{a) . {5i {6} {n {3} (a1

Subtotal Balance To T TomiEnw .
' FY 1977 FY 1578 Fy 1979 FY 1975-79 Compicte ! FY 13545 -

watisys | Obls, | Quitoys | Obts. |outtays | ‘obts. | Outays | ows. | Ouitavs | outs. | ouniavs | o |

0 5.0 |5.0 14.8 4.8 J4.7 14.7 |28.4 |24.4 (2.6 42.6 §27.0

.0 3.0 |3.0 [3.0 |3.0 |3.0 |3.0 [15.0 {15.0 | o 0 s !-

.0 3.0 4.0 [3.0 4.0 ! 3.0]2.7 5.0 [15.0 | @ 0 115.0
11.0 10.8§  110.7 4.4 | - 2.6 v 57.0 |
| o -
-0 2.0 1.8  |10.4} 54.4 2.6 &+ -~ j=.
T - | i
i
I




& OPIRATING

IL OF FUNDING REQUIRZMENTS- Federal Gover.:ment Only (in millions of dodlars)

n

FY 1974
{Non-Add)

Obis. Outlays

RERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

TOTAL (Carry forward
1o summary sheel)

1 “ame of Performing Organizotion:

'AJOR PRCCUREMIENTS

LTS PSS

TOTAL FOR TH!IS PERFGRMING ORGANIZATION

0.2 {0.5
0.1 {0.1
0.1 0.4
0|0
0 t{o
0.2 {0.5

(2)

FY 1975
Obls. | Outloyz
5.0 -5.0
.75 (0.7

0

6 4.0

2 10.2
.95 14.95

e of Performing Organization:

© MAJORPROCUREMENTS

TOTAL FOR THIS PERFCRMING ORGANIZATION )

4 ¢ Namaof Performing Organization:

MAJOR PROCUREMENTS

TOTAL FOR THIS FERFORMING ORGANIZATION

112 ot Pertorming Organization:

LSAJOR PROCURLMENTS

LFSRTHIS PERFCRIAING ORGANIZATION

AL W ek B SR M1

ICcmtimnur 0n Se




. | o i i et - - - .

Level of Etiort: | IDENTIFICATION s

O maxesud — ~a———n
X ohpLnLY 0603555711833508

3 mmainaurs

@) @) ts3 ) n 5 :
: ALARCE TO  oT07TSLE
Y 1976 FY 1977 FY 1978 FY 1979 oo OCOunLETE. Rivei

]
Obls, [ Ouiays | Obls. ] Outlays | Obls, | Owzlovz | Obls. | Outlay=]] Obls. Cutlays Ctils, i Quiteys ‘ .

5.0 |5.0 |5.0 |5.0 |4.8 |4.8 |4.7 4.7 [a.a_j20.4 2.6 | 2.6 Yer.0

—— - — e e ae

i
|
0.75 ]0.75 }0.75 10.75 {0.60 | 0.60 | 0.50 | 0.50{| 3.35 | 3.35 [2.0 | 2.0 g 5.35
0 0 0 0 0 0 0 0 0 0 i 0
4.0 |a.c |4.0 (4.0 | 4.014.0 [4.0 |4.0]{20.0 | 20.0 | O 0 iHdzac
¢.2 (0.2 |g.2 10.2 | 0.210.2 10.2 {0.2}j1.0 {1.0 [o.6 |0.6 ! 1.5
4,95 14.¢514.95 |4.95 | 4.8|4.8 |4.7 [ 4.7 || 24.35] 24.35 |2.6 | 2.6 ":5.%5
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*
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(Ccatinue on Scrarcle Sheet) o et
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EXNERGY RESEARCH & DEVELOPVENT FAZT SHEET {Continued)

BT L R LT SRR L L A X A DALY . FANERR

3. TEZTAIL OF FUNDING RECUIRCMENTS =Fcderal Gavernment Qaly (fn Wiillione nf dollurs)
4. CONSTRUST:ON ’
3} 21 3
FY 1974
INon-Add] FY 1975 FY 1976
1ITEM ObLi;. | Outlays | OuLs. {Outlays Obls, | Outlrys
TOTAL (Curry lorward ’ . .
(o sumnary sheel) > 0 o 3. 3-0 3.0 3-0 3-
- ———Jf—_ ——¢f - T 3§ 3
T rraf prves, Lecanon (Seare and Coumty) and Total Estimated Cost )
ey r-:-.--x'u-r voch itent comecvativeiz). Every pruject costing one 3
e et of nwre shauld e senirstely xientified veth a brie! 30y N !
U .al why 2 -s Reryes -ln!_ No. '
l-:_.: oI lc‘l’(_\:.' 2 e veed B0 o ters wnd (1} . )
e AS I SYSTES. AR HASTE feip tuerel V| O | O {30 | 3.0} 3.013.0 }3.,
T-': At : Crm"'y l Tf C (o sgallionnns ) ‘
i :
o reduce tre need for .
n of crude oil and to !
2 growing vaste dispcsal
h i
TiTai @~ PROJECT (N0: fo exce e 30 charcelers ond apcees.) t ) i
. — 1
i Geats Courty TLC (in mlliors) - 5
1
. Sraremem: e
i 1
i - .
; NA ,
y 1
: ;
; 1
! _
:"1 ITLE OF PROJECT (AL 10 FaCe d Characiers Gl siatra ] B H
AT ! Counly TEC (in mikwna) ‘
. i
; ‘ Sesemens: |
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R
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Levet of Elorr: 1OF SITIFICATION o o

. mAXius
G owusey | 0603550711803501
C omaamsum T
o {4: {51 {6} tn 15}
FY 1976 FY 1977 FY 1978 FY 1979 l e gL
Obls, | Outleys] Obis. [Outlays | Obls. | Qutlays} Obls. | Cutlays Obls, Outlays Outs. | Outlres :;
- 3.0}3.0}3.01!3.0{3.0 |3.0 [3.0 3.0} 15.0 | 15.0 o 0 j15.0
- ==} =
i
!
: . . !
°3.0(3.0 |3.0 {3.0 {3.0 [3.0]3.0] 3.0[15.0 |15.0 [0 o 5.0
{
I
|
!
|
| !
i
!
!
i
!
|
) i
i
i
i
: |
: !
1
|
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ENERGY RESEARCH & DEVELOPMENT FACT SHEET {Continued)
ZITAIL OF FUNDING REQUIREMENTS - Federal Governmant Only (in mitllons of dollars)

i
1
k3
4
!

e g sme-halt mraliion dotlars or more.

(1} (2} 13) (4)
1TEM (Moo FY 1975 EY 1976 FY 197
rEcrh {tem nof 2o excced G0 eharacters and apaces) Cbls, Outlays ! Obls. |Outlays § Obls, {Qutlays | Obls. | Ou
Lazh maar Dorforsung organizatien, TOTAL (Carry forward i :
1.-. 1ol equpstent funss, wilth 3 sepsrata tosummcry skcet) P> ) 0 0 3 .ﬁ ‘l . 3 3 . 0 3 .0 3 .0 44
7% < -2.0nof veh item cf cquipment ‘ - #-———— e ‘_—'——"%:

s

o

———

. b

3.0

1.3

3.0

R ey

3.0

tloatinus on Separite S

3.0




L.cuel of Etfort: IDENTIFICATICN .00 5
O maxisue
{; oRLERLY 0603550711802£07
0O sraum
) 14) {5 (6} n {3) (]
; : SUBTOTAL BALAMCE TO TOTAL E¥ILC
‘FY 1977 Fri9:3 | Fviem FY 1975.79 CONPLETE FY 1372 1050y
». {Qutlays] Obls, | Outloys | Obts, Out!ays' Obis. Qutlays QObls, Outlays Cos l Q-
S | AU
Q__4_,2__§_0____§_._@_= 3.0 {2.7 l]S.O 15.01 0 D !L}_;‘.'._'__ 5.
, . i .
5 4.0 13.0(4.0 3.ci27 {hs.o |15.0]0 0 5.0 5.
@ |
. i
- |
1

20 AN et e

R L

=

b

—

——
A Miliaae

Separite Sheet;

X




