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Preface 

This Appendix contains program and funding detail for program analysis units 
described in the President's Summary Report and the Program-by-Program 
Analysis as required by Title X of the Department of Energy Organization Act 
of 1977 (P.L. 95-91). 
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INTRODUCTION. 

Funding data for the fiscal years 1978 through 1981 period are shown in 
terms of Total Obligation Authority (TOA), which ~omprises unobligated 
balances carried forward and new budget authority, and Obligations (OBS). 
These data were developed from internal accounting records, reconciled with 
official departmental reports issued to 0MB and Congress, and crosswalked 
into the Sunset Report structure. Because the report has been prepared on a 
programmatic basis, such items· as · payments to states, advances for 
cooperative work, and reimbursable work for other Federal agencies have been 
excluded since they are not program-specific and are not appropriated 
directly to the Department. 

The fiscal year 1982 funding data comprise new budget authority and 
prior year deferrals and have been crosswalked from three sources into the 
program analysis unit (PAU) structure of the Sunset Report. For PAU's whose 
funding derives from the Interior and Related Agencies appropriation, 
amounts shown are based on the revised Conference Report, Report No. 97-315, 
subsequently enacted as Public Law 97-100. For PAU's whose funding derives 
from the Energy and Water Development appropriation, amounts shown are based 
on amounts appropriated in the Energy and Water Development appropriation, 
Public Law 97-88, with the following exception: For the Bonneville Power 
Administration, which operates on a self-financing basis, the amount shown 
is taken from R.R. 97-177, which accompanied the House version (R.R. 4144) 
of the Energy and Water Development appropriation bill • 

vii 
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Goals/Objectives FY 78 

Total Obligational Authority: $78.2 
$67.6 

Conduct field trials 
to assess by 1981 
the increased pro
ductivity of 2 new 
underground mining 
systems--room-and
pillar (rp) and 
long-wall (lw)--
and 6 new equipment 
designs, By 1981, 
select first gen
eration model rp 
syste■ .for further 
deve lopaient • 

Conduct long-ter■ 
field trials with 
industry to assess 
potential of adapt
ing 3 foreign 
underground coal 
technologies to 
do■estic coal 
■Ines. 

Conduct field 
trials to assess 
the increased pro
ductivity of 4 
new surface mining 
systems and 3 
new equipment 
designs by 1981, 

Obli.s_ation: 

o Underground trial 
conducted on rp 
■Iner (AES) concept 
with manual bolters 
critical to total rp 
system, Also con
ducted a trial on 
continuous rp haulage 
concept (serpentix), 

o Trials conducted on 
lw shield-type roof 
supports at 2 
sites. Design and 
lab tests ou sensors 
for automated lw. 

o Began mine develop
■eut for thin-sea■ 
lw field trial in 
Kentucky, Finalized 
plans for steeply 
pitching lw field 
trial lo Colorado, 

o Conducted successful 
field trials of 
specialized reclama
tion equipment, 

TABLE 1-1 

COAL MINING RESEARCH AND DEVELOPMENT 

PROGRAM ACCOMPLISHMENTS!/ 

Bud~~ Data($ Millions) Status 
FY 79 FY 80 

$78.9 
$69.1 

o Underground trials of 
two re■ote drilling 
concepts for rp sys
tem. Au advanced 
roof drill tool 
bit was tested for 
long life, Sur-
face tests on high
capacity lw con
veyor conducted in 
England, 

o Finalized plans for 
two-pass lw mining 
of thick seam in 
Colorado, 

o Two field trials 
completed: (a) 
computer control 
system for dragline 
ope rat ions; and 
(b) continuous 
wheel excavator 
for overburden 
removal, 

$69.1 
$67.3 

o Underground trials 
conducted on a 
totally automated 
rp roof bolting 
device. 

o Trial conducted 
with a high-capa
city lw conveyor. 
Sensors for auto
mated lw tested 
underground. 

o Began thin seam 
lw mining, but 
seam conditions 
turned poor, neces
sitating field 
trial delay, 
Began mine 
development 
for steeply 
pitching sea■ 
lw trial. 

o Initiated field 
trial of cross
ridge mountaintop 
removal system, 

FY 81 

$43.5 
$41,4 

o Underground trial 
conducted on rp 
■Iner (Joy) concept 
with autoaated 
bolters, A trial 
was conducted on 
compact version 
of the automatic 
bolt ere. Trial 
was conducted on 
a critical lw hori
zon control syst• 
(NASA) at the core 
of an automated 
system, · 

o Resuaed thin sea■ lw 
trial, Began steeply 
pitching seam lw 
trial. Began mine 
development for two
pass thick sea■ 
trial. 

o Conducted field tests 
of low wall conveyor 
■ining system for 
contour ■ining, and 
completed innovative 
reclamation equipment 
test (winch dozer), 

Degree Origina 1 
Objective Met 

o New concepts tested, 
strengths and weak
nesses assessed, 
Funding cutbacks set 
back second and third 
equipment model 
refinement of key rp 
components and delayed 
field trials of high
performance, high
production lw. 

o Two of three trials 
suffered unexpected 
delays in foreign 
equipment purchasing, 
but all trials now 
proceed inf• 

o Co■pleted field trials 
of 3 new ■1ning sys
tems and 3 innovative 
■ining machines, 

!/Budget data include funding for coal preparation activities transferred to Advanced Environmental Control Technology (AECT) program. 
Accomplishments for coal preparation activities are listed in AECT section, 
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Goals/Objectives 

Develop a technology data base to 
support i•prove■ent in underground 
mining equipment and systems when 
market conditions permit. 

Transfer technical information to 
potential users through annual 
workshops and technical papers. 

• lit 

TABLE 1-2 

COAL MINING RESEARCH AND DEVELOPHt:NT 

CURltENT PROGRAM OIIJEC'flVES AND BUDGET 

Alternative Method• 

o Rely on private sector to develop 
technology base with Federal 
contract assistance (previous 
program). 

o Rely on foreign development and 
i ■port new technology. 

o None. 

Anticipated Needs 
(for objective target date) 

o Conduct in-house research on 
untested elements of new 
mining systems and mining 
machines. 

o Transfer technical informa
tion to industry as develop
ed. Thia is a continuous 
process. 

., 

FY 82 : $14.2 

Budget Justification 
and Services Provided 

o Industry ia not currently inveati
gating long-range, high-risk tech
nology for recovering coal econom
ically from very thick, very thin, 
or ateeply pitching aeams. 

o To build a technical information 
base for use by industry as its 
needs for advanced mining concepts 
evolve. 
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Goala/0!,jectivee FY 78 

Total Obligational Authority: $199.8 
$109.8 Ob I i1at ion: 

Con■ truct and operate 
by the late 1980'• four 
preco.aercial direct 
liquefaction plant ■ on 
epecified deeign 
coala. 

EDS 
oContinued 

design, started 
construe t ion. 

~ 
o Construction 

in progress. 

SRC-1 
o Initiated 

preliminary design 
(Phase O). 

SRC-l l 
olnTtiated 

preliminary design 
(Phue O) for 
a 6,700 ton per 
stre am day plant. 

TABLE :.!-I 

COAL Ll!l!!_EFACTION 

PROGRAM ACCOHPLISIIHENTS 

Bud4et OiJta ($ Hill ions) Status 
FY 79 FY 80 

EDS 

$22).1 
$1)9.) 

oContinued construc
t ion. 

H-Coa I 
o Pi lot plant con

struction 90% 
complete, 

SRC-1 
o Completed preliiai

nary design and 
documented support
ing information. 
Perfonaed bridging 
tasks to supplement 
preliminary design 
as the basis for 
proceeding into the 
detailed design of 
the demonstration 
project. 

SHC-11 
o Completed prelimi

nary design and 
performed supplemen
tary bridging 
efforts that served 
as the basis for 
proct~t-d i ug to 

rl,•tai I/final desii:n 
(l•has" I) of tlw 

,l1~H1t>n,-;trat ion pl .1nl. 

EDS 

$JJ2.7 
j246.7 

o Construction co■-
plete; shakedown 
operations. 

11-Coa I 
o Completed pilot 

plant construction. 

o Completed break
in on coa I, 

SHC-1 
o Negotiated and 

executed cost
sharing contract 
vi th industria I 
partner, lnter
nat iona I Coa I 
Refining Company. 
Initiated Phase l 
detailed design. 
Completed Draft 
Envi ronmenta I 
Impact Statement 
(DEIS). 

SHC-11 
o Negotiated and 

signed agreements 
with govern1111•nts of 
Jap,111 11nd G,•rmany. 
Nei:ot iated a,ul 
sii:ned coat-sharing 
conlr 11<: t with 
industrial part ic i
p:rnl. lnitiat,•,I 
i>h ;IS4! I ,t.•HiJtU• 

l:ompl1•t,.,I u~:1s. 

EDS 

FY 81 

$)6).7 
$2 79. J 

-;;-"started and completed 
first coal teat 
(Eaatern bitu■i'nou ■); 
started aecond coal 
teat (Western 
aubbituminous). 

H-Coal 
o Completed testing 

on first coal 
(Eastern bitu■ inoue). 

SRC-1 
~abllshed and 

approved procesa 
design configura
tions. Continued 
final EIS. Responded 
to Congres ■ ional 
and Administration 
directions relative 
to prograia expendi
tures and associated 
slowdown in design 
and related activi
ties. 

SRC-ll 
o Completed final EIS 

and 15% of design 
before program tenai
nated in July 1981. 
Hedirected efforts 
toward acquisition 
of d.ata h.ase, 
ac•·•>1Apli,.h111<•11t of 
t t' r•• i na t ion :1t.' t l v i -
lit•s, .1nll clt>st•-uut 
ol ,•,1rly ,dte . 
act ivi tit•~. 

Degree Original 
Objective Het 

EDS 
~eign and Conatruc

tion--100%. Opera
tion--50%-based on 
planned operations 
completed. 

H-Coa I 
o Design and Construc

tion--100%, Opera
tion--)0%-based on 
planned operation• 
completed. 

SRC-1 
o Original co■ ta and 

■chedulea for demon
atration plant have 
not materialized. 
Project proce ■ a deaign 
improvements and 
as ■ociated change■ 
have significantly 
increased eati■ated 
coats at completion. 

SRC-11 
o Satisfactory progress 

toward original objec
tive was made until 
project tenaination. 
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Goal~/Objective• 

Tran•fer technology 
to industry as it ie 
developed, through 
industrial partici
pation, co•t-sharing, 
work•hop•, and 
reports. 

FY 78 

EDS 
;;-c; cofunding 

sponsors; 20 tech 
reports. 

H-Coa I 
ob coat-1haring 

participants. 

o 12 tech exchange 
meetings. 

o 5 technical work
shops. 

o 12 technical status 
report a. 

TARLE 2-1 

COAi. Lig_UEFAC'flON 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

EDS 
;;-c; co funding 

sponsors; 20 tech 
reports. 

H-Coal 
~st-sharing 

participants. 

o 12 tech exchange 
meet ill$•· 

o 5 technical work
shops. 

o 12 technical status 
reports, 

SHC-1 
o Pub I ished Phase 0 

del iverablea. 

EDS 
;;-i; cofunding 

sponsors; 20 tech 
report a. 

H-Coa l: 
~st-sharing 

part icipanta. 

o 12 tech exchange 
meet inga. 

o 5 technical work
shops. 

o 12 technical status 
report a. 

SHC-l 
o Cost-sharing con

tract with indus
trial partner 
provides for data 
from workshops and 
pilot plant data 
in support of lique
£action demonstra
tion plant designs 
to be available to 
industrial partici
pants. lndustrial 
partner peraonne l 
have been released 
lo publish technical 
papers and to par
ticipate in various 
Fossil Energy spon
sored symposia and 
workshops in which 
industry partici
pation is encouraged. 

FY 81 

EDS 
;--=; cofunding 

sponsor ■; 20 tech 
rtiporta. 

~ 
o 7 coat-sharing 

part icipanta. 

o 12 tech exchange 
meetings. 

o 5 technical work
shops. 

o 12 technical statue 
reports. 

SRC-1 

~ustrial partici
pant a cont i_nued to 
take plirt in work
shop■ sponsored by 
Fossil Energy aanage
ment. Industrial 
partner published 
five technical 
statue reports (4 
quarterly, l yearly) 
containing non
proprietary data. 

Degree Origina I 
Objective Met 

EDS and H-Coal 
o Progreas toward 

original objective 
es•entially on sched
ule through construc
tion phase. Curtail
ment of government 
funding during opera
tion phase resulted in 
realignment of objec
tives consistent with 
funding availability, 

SRC-I 
~se O deliverable• 

placed in Public Read
ing Room July 1979. 
Environaental Impact 
State■ent made avail
able to public. Non
proprietary data made 
available through 
industrial partner 
participation in work
shops and technical 
journal publications. 
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Coale/Objectives 

Identify and accelerate 
the development of 
improved liquefaction 
proceaaea·capable of 
operating on coal• 
repre ■entative of 
■ajor U.S. resources. 

FY 78 

SRC-1 I 
~ periodic 

and three topical 
reports published. 

o Bench testing of 
Process Development 
Units (PDU's) 
established design 
basis for SIIC-1 
and SllC-11 demo plants. 

TABLE 2-1 

COAL Ll_qUEFACTION 

Bud&et Oat~($ Hill ions) Statue 
FY 79 FY 80 

SllC-ll 
o Four periodic 

and seven topical 
reports published. 
Twenty-volume 
Phase O deliverables 
published. 

o Exploratory 
research identified 
high potential of 
staged liquefaction. 

o PDU testing estab
lished operating 
conditions for H
Coal pilot plant. 

o Exploratory 
research identified 
high potential for 
use of disposable 
catalysts. 

SllC-ll 
o Four periodic and 

five topical report• 
published. lndus-
t rial partner 
participated in FE
sponsored work
shops and symposia. 

o Two-stage lique
faction process 
development proj
ect initiated. 

o PDU testing estab
lished transient 
mode operating 
behavior of II-Coal 
process. 

o Disposable catalyst 
process development 
program initiated. 

o Research require
ments to improve 
indirect I ique fac
t ion technology 
ident i ( ied. 

FY 81 

SllC-11 
~ periodic •nd 

five topical report• 
published. Indus
trial partner 
continued partici
pation in workshops 
and sympoa ia. 

o Demonstrated low 
hydrogen consumption 
and yield of ■ore than 
l bbla. liquid per 
ton, using two-etage 
liquefaction proceaa. 

o De1110nstraud 
improved catalyst 
for H-Coal procesa. 

o Disposable catalyst 
increased liquid 
yield from subbitu
minous coal by over 
2H. 

o Indirect liquefac
tion 16,D program 
initiated. 

Degree Original 
Objective Het 

SRC-11 
~e O deliverables 

placed in Public 
Reading Ro0111 in 1979. 
EIS made available 
to public. Non-pro
prietary data ■ade 
available through 
industrial partner 
participation in work
ahopa, symposia, and 
technical journal 
publications. 

o C0111pleted 1,0 progra■ 
to establish proceaa 
design baaia for SIC 
demonstration planta. 

o Completed 1,0 progra■ 
to establish operating 
modea for H-Coal pilot 
plant. 

o Identified promising 
approaches to improved 
liquefaction pro
cesses. Initiated 
three process develop
ment programs. 
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Goal•/0.!!.ie~tive ■ 

Develop · • data ba■ e 
concerning the environ
-ntal 'and health 
impact, of coal lique
faction technology. 

TABLE 2-1 

COAL LlyUEFACTION 

Bud&et Data($ Million ■) Statu ■ 
FY 78 FY 79 FY 80 

EDS 
~Integrated enviro1111ental and health activitea included in 

all de1ign, construction, and operational activities). 

H-Coa 1 
o (Integrated environmental and health 

co■pliance activities included in all 
design, construction, and operational 
activities). 

SRC-11 
~iated environ

mental monitoring 
at proposed site. 

H-Coal 
o Initiated environ

mental and health 
R&D program to 
atudy enviro-ental 
and health effecta 
of H-Coal liquids. 

SRC-(1 
o Completed DE(S. 

o Completed Project 
Environmental Plan 
and initiated 
hP.alth studie, of 
coal liquefaction 
products. 

FY 81 

EDS 
~nitiated Phase I of 

toxicology progra■• 

~ 
o Sample ■ taken 

from pilot plant to 
be used in atudying 
health effecta of 
coal-derived materi
als. Other environ
mental atudies under 
way. 

SRC-1 
;--i-;;ued Environmental 

Impact Statement to 
reflect environ
■entai obligation■ 
and mitigation ° 

measures. 

SRC-ll 
o Co1Dpleted EIS. 

o Completed environ
mental baaeline 
monitoring at pro
posed site. Con
tinued biological 
and chemical evalua
tion of SRC-Il prod
ucts. Held program 
review of health 
research program, 

Degree Original 
Objective Het 

EDS 
~Ol of original objec

tives ■et baaed on 
percent completion of 
pilot plant program 
achedule. 

H-Coal 
o Coal-derived material ■ 

required for program 
generated at the 
pilot plant, and 
necesaary •••plea 
taken. Environmental 
studiea and health 
1tudie1 initiated and 
ongoing. 

SRC-1 
;;-iils i1sued July 17, 

1981; SRC-1 ■pecific 
health effect ■ and 
compliance teating 
initiated. 

SRC-11 
~ i ■aued Jan. 1981; 

baseline environmental 
survey at site com
pleted; approx. 70% of 
the health impact ■ 

teat ■ of SRC-(l prod
uct, coapleted. 



Coala/Obje~tivea 

• 

..... 

.. 

FY 78 

Generic 
o Coal I iquida 

identified aa 
biologically 
active. 

TABLE 2-1 

COAL LIQUEFACTION 
I 

Budget Dllta ($ Hill ions) Statua 
FY 79 FY 80 

Generic 
o Identified specific 

subtract ions of 
coa I I iqu ids 
responsible for 
biological activity. 

Generic 
o Hydrotreating of 

coal liquids shown 
to reduce potential 
adverse health 
effects. 

FY 81 

Generic 
o Initiated program to 

identify and evalu
ate feasible mitiga
tion atrategiea. 

Degree Original 
Obiective Met 

Generic 
o Identified biological 

activity of coal 
liquids aa a major 
environmental iaaue. 

o Initiated coordinated 
program to qualify 
health effect ■ and 
develop mitigation 
■ trategie ■ • 

,_ 



00 

Goals/Objectives 

Phase out of activities for pilot 
plant• and demonstration plants 
consistent with congressional 
action and Administration guidance. 

Develop and evaluate promising 
long-range, high-risk liquefac
tion concepts that will produce 
greater yields of higher quality 
liquid fuels from coals repre
sentative of major U.S. resource. 

Develop a data base concerning 
the environmental and health 
impacts of coal liquefaction 
processes, including mitigation 
strategies. 

Transfer technical infonaation 
developed by program to industry. 

TABLE 2-2 

COAL LlgUEFACTION 

CURRENT PROGRAH OBJEC'flVES AHD BUDGET 

Alternative HethodJ-I 

o None, 

o Rely on private sector to develop 
technology, although industry is 
typically not doing much work in 
this area. 

o Rely on foreign technology 
development, which could cause 
substantial delay. 

o Rely on private sector to develop 
data base, although this would 
likely lead to fragmented results. 

o None. 

Anticipated Heeds 
(for objective target date) 

o Transfer responsibility for 
development of near-term technology 
to the private sector. 

o Perform experimental testing of 
improved concepts to establish 
yields and quality of products 
as a function of process 
parameters. 

o Conduct engineering and conceptual 
studies to provide reliable 
evaluations of process efficiencies 
and forecasted economics. 

o Conduct studies and tests to 
identify and evaluate environmental 
and health effects. 

o Perfona evaluations to establish 
efficiency of mitigation strategie, 
in reducing rotential environmental 
and health e fects. 

o Promote cost-sharing in industrial 
contracts to ensure active 
industry commitment and partici
pation. 

o Ensure prompt and accurate technical 
reports. 

o Promote seminars, workshops, and 
program reviews to facilitate 
rapid transfers of infonaation. 

!l1ncludes approximately !\•.JO million in funds carcied <:>ver fro,. .-y 1981 • 
~.!The cur.-ent program ha~ 1,ee" auffic~ently focused ·eo that ~•--: -:-e a,,re no efI;_cient alternative methods. 

• 

FY 82: i228.1J/ 

Budget Justification 
and Services Provided 

o Complete program transition con
sistent with the Administration', 
Economic Recovery Plan. 

o Conduct orderly phaseout of 
Government involvement in ■ajor 
pilot plant operations. 

o Provide yield and quality of 
liquid products and forecasted 
effects on conversion efficiency. 

o Determine impacts of improved 
technology based on results of 
experimental testing to determine 
moat promising process concepte. 

o Demonetrate applicability of 
improved concepts to coals 
representative of U.S. resource• 
to expand useable resource and 
geographic diversity. 

o Establish data base on potential 
health and environmental effects 
of production, distribution, and 
use of coal liquid,. 

o Develop mitigation 1trategie1 
to reduce or eliminate potential 
adverae environmental or health 
effects. 

o Conduct 1e■inar1, workshop•, 
program reviews. 

Q Publish technical reports. 
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Goals/Objectives FY 78 

Total Obligational Authority: 
01! ligation; 

tl94.8 
Jill.O 

Con•truct and operate by 
1985 4 gasification 
demo plants; accompliah 
this objective in a 
■anner that ensures 
■axi■u■ transfer of data 
to participants and 
industrial sector. 

• 

Concurrently, develop 5 
promising 2nd-generation 
high-Btu gasification 
processes to ensure that 
a viable alternative 
exists that can utilize 
all U.S. coals and 
produce substitute 

.natural gas (SNG) at 
higher efficiencies and 
lower coat than can be 
achieved in existing 1st 
generation processes. 

o Pilot plant work coca
pleted and conceptual 
design work under way 
on 2 high-Btu gasifier 
demo plants: Slag
ging Lurgi and COGAS. 

o Conceptual design 
work in progress on 
two industrial fuel/ 
syn gas demo plant 
projects. 

o Of 5 concepts select
ed in prior years, 1 
(CO2 Acceptor) suc
cessfully developed 
through pilot plant 
stage. 

- Data show cost of 
gas produced signif
icantly less than 
by state-of-the-art 
processes. 

TABLE l-1 

SURFACE COAL GASlFlCATlON 

PllOGRAK ACOOHPLlSHKENTS 

Budget Data($ Hilliona) Status 
FY 79 FY 80 

$181.7 
Lll-8 

o Conceptual co..aercial 
design completed on 2 
high-Btu gasification 
concepts. 

o Detailed designs 
started for 2 high
Btu demo plant. 

o Conceptual design 
work on industrial 
fuel (U-Gas) demo 
plant completed; en
vironmental impact 
statement started. 

o Work scope on 2nd 
industrial fuel gas 
demo plant changed 
to synthesis gas for 
methanol production 
(Grace). 

o 2nd concept (HYGAS) 
developed. 

- Demonstrated capa
bility of using all 
coals as fecdstocks. 

- Produced high-Btu 
gas at lover cost 
than lat genera
tion processes. 

t221.4 
il41.9 

o Detailed design for 2 
high-Btu demo plants 
continued. 

o Environraental impact 
statements begun for 
2 high-Btu demos. 

o Final design of U-Gas 
(Memphis project) 
initiated; work on 
EIS continued. 

o Preliminary design 
for methanol to gaso
line demo plant 
initiated. Site 
evaluation continued. 

o Process verification 
runs on PDU cocapleted 
for industrial fuel 
gas utility de■o proj
ect. Conceptual de
sign study initiated. 

o Development work on 
BiGas process contin. 

- Integrated operation 
of all stages of 
this slagging gasi
fier established 
for long periods . 

- Feasibility of 
2-stage gasifier 
de10,>nstrated. 

FY 81 

$149. 7 
illl.7 

o As r~sult '?f program . 
reor1entat1on . 
mission, phaseout 
initiated for slag
ging Lurg i and COCAS 
high-Btu demo plants. 

o Memphis and Grace 
projects directed 
to achieve logical 
conclusion within 
available funds, 

o In light of modified 
DOE mission, effort 
on industrial fuel 
gas utrlity.°demo 
plant terminated. 

o Development work on 
BiGas process contin. 

- Supplementary fuel 
source backed out 
of gasifier, fully 
establishing feasi
bility of BiGaa 
concept. 

Degree Origina 1 
Objective Met 

o 75-801 of preconstruc
tion work completed on 
high-Btu demo plants-
enough to establish 
technical and econocaic 
feasibility of projects. 
Resource materials and 
design data made avail
able to industry. 

o Major part of precon
struction work completed 
in mediu■-Btu industrial 
demo plant effort. De
sign data and resource 
material available. 

o Conceptual design com
pleted; project feasi
bility established for 
2nd medium-Btu industrial 
demo plant. Data avail
able to industry. 

o Objective achieved in 
stimulating industrial 
participation throug~ 
loan guarantee mechanis■• 

o Original obje.ct i ve 
achieved, as two 2nd
generation gasifiers 
developed successfully 
and ready for commer
cialization, with a 3rd 
concept reaching final 
stages of development. 
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Goals/Objectives 

Construct and operate by 
1983 l low/aedium-Btu 
process development 
projects. 

FY 78 

- Materials of con
struct ion selected 
that could improve 
operational life 
of gasification 
facilities. 

off forts on Synthane 
and Agglomerating 
Burner concepts ended 
because of technical 
problems and econom
ics. 

o Efforts on HYGAS 
and BiGas concepts 
continued. 

o Operational testing 
started at PDU-level 
on l processes: two 
aggl0111erating fluid
ized bed and l en
trained bed gasifier 
system. 

- Operational feasi
bility of concepts 
established. 

- Several types of 
coal processed 
successfully, 

- All shakedown ac
tivities completed 
and test program 
initiated, 

TABLE l-1 

SURFACE COAL GASIFICATION 

Bud,&et OIi_~_!_ 0 Hill ions) Status 
FY 79 FY 80 

- Oil/coal slurry feed 
system established 
as method for feed
ing coal into high
pressure reaction 
vessels. 

o Work continuing on 
development of BiGas 
process. 

- New char burner 
designed and 
installed as 
advanced system. 

- Cold Wall concept 
for protection of 
slag-tap demon
strated success
fully. 

o Operational results 
continued to show prom
ise from l concepts 
under development. 

- Higher operational 
reliability obtained 
by demonstrating 
feasibility of 
operating a 1-
vcssel system in 
agglomerating 
gasification 
process. 

- Host coals can be 
considered as suit
able feedstocks for 
these gasifiers. 

- Water/coal slurry 
feed system estab
lished as method for 
feeding coal into 
pressure vessels. 

- Fines recycle loop 
eetabl ished as 
operational. 

o l agglomerating bed 
concept, the U-Gas 
gasifier, selected for 
demo. Process Devel
opment Unit work 
continued on 2 other 
concepts, 

- Operational data 
show agglomerating 
gasifiers capable 
of using all U.S. 
coals as feedstock. 

- Projected economics 
indicate that gasi
fiers produce fuel 
gas at coat compet
itive with other 
sources, 

- Aggloinerating bed 
systcins operated 
over long periods. 
Associated problems 
(deposit fornation, 
fines recycle) 
s':' :l ved. 

FY 81 

- Advanced 'interlock 
control system 
developed that 
significantly 
increases capa
bility for control 
and operational 
safety of entrained 
bed systems. 

- Char burner and con
trol feeder systems 
improved and demon
strated as reliable 
over long periods 
of operability. 

o Other components of 
gasification facility 
under development. 

o 2nd agjlomerating bed 
concept (Westinghouse) 
gasifier selected for 
commercialization by 
industry. POU ef
forts continued on 
entrained bed con
cept. 

- High operating 
efficiencies 
established. 

- Increased opera
tional reliability 
demonstrated. 

- Scale-up criteria 
continued by corre
lating reactor per
formance with model 
pr~d ict ion . 

Degree Original 
Objective Het 

o Objectives achieved. 
2 advanced aediu■-Btu 
gasifiers developed to 
point that technology 
could be transferred to 
industry, and industry 
has selected those 
concepts for collllllercial
ization. 
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Coal~/Objectivea 

Con■ truct and operate 
by 1980 4 Gasifiers-In
Indu ■ try projects, 

~ Identify and accelerate 
the development of at 
lea■ t 4 pro■i ■ ing Jrd 
generation gasifiers/ 
gasification processes, 

• 

FY 78 

o 7 candidate projects 
selected as part of a 
Gasifiers-In-Industry 
program. Operation 
started on I project. 

- Fixed-bed gasifier 
being used to gener
ate fuel gas from 
coal at competitive 
price. 

- Operational data in
dicate improvements 
that can increase 
operational relia
bilit~. 

o Concepts selected for 
study and development 
including Hydrogasi
fication, Catalytic 
Coal Gasification, and 
High Haas Flux POU. 

- Experiaenta 1 
programs started. 

- Projected economic 
and technical data 
show justification 
for doing deve 1, 
work, 

TABLE 1-1 

SUKFACE COAL GASIFICATION 

Budget Data (t Hilliona) Status 
FY 79 FY 80 

o J candidate projects 
ended, 

o 2 projects in opera
tion. 

- 2nd gasifier on-
• t re a,a producing 
foe I gas. 

Operational relia
bility demonstrated. 

o 1 gasifier being con
atructed. 

o Studies being per
formed at POU-level 
on J concepta. 

- Feasibility of con
cepts established. 

- Evaluations of oper
ational data ahow 
processes have po
tential to achieve 
economic and tech
nical (r~liability) 
goals, 

o I project success-
fully completed. 

Process efficiency 
and coat of gaa 
from amall fixed
bed gaaifier 
eatabliahed, 

Operability of gaai
fier with reduced 
level of emission• 
demonstrated. 

o 2 projects in final 
design. 

o Operation of gasifier 
in I project started. 

o Studies continued on 
2 concepts; one POU 
effort ended, 

- Increased efficien
cies and projected 
favorable econoaiica 
established for 
CAT-GAS. 

- Capability of Jrd 
generation gasifiers 
to use all coals as 
feedstock& estab
lished. 

...... ..._ ......... . ""'-# ... 

FY 81 

o 1 project auccesa-
fully completed, 

Suitability of small 
fixed-bed gaaifiera 
as aource of energy 
for some industrial 
applications eatab
lished. 

o I gasifier in atart
up phase. 

o I project ended. 

o Catalytic Coal Ga1i
ficatio9 coocept 
developed and trana
ferred to industry 
for commercializa
tion; 2nd POU effort 
in hydrogaaification 
continued. 

- Evaluationa of oper
ational data show 
CAT-GAS capable of 
producing SNG from 
coal at cost conaid
erably less than 
state-of-the-art 
systems • 

Degree Origina I 
Objective Net 

o While 2 gasification 
projects using available 
lat generation gaaifiera 
were aucceaafully com
pleted and a 3rd ia auc
ceaafully entering opera
tional stage, aome 
queation exiata about 
degree of succesa 
achieved in meeting ob
jective. Original in
centivea to induatry 
have changed, with little 
evidence to ahow that 
induatry would proceed 
on ita own. 

o Objective achieved as one 
lrd generation concept 
developed and selected 
for commercialization 
by industry; pilot 
plant effort started. 
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Goala/0!,jectivee 

Develop and update, ae 
required, a data base 
concerning environmental 
impact of coal gasifi
cation technology. 

Develop i■proved environ
mental control systems, 
process improvements, and 
effluent control equip
■ent with potential 
to ■inimize environ
■ental impacts of gaei
fication processes. 

FY 78 

o Exteneive environ
mental character
ization programs 
under way at pilot 
plants; in process 
as well as effluent 
streams sa■pled and 
analyzed. 

o Environmental charac
terization report 
completed for 1 high
Btu gasification 
facility. 

TABLE l-1 

SURFACE COAL GASIFICATION 

Bud1et Data($ Millions) Status 
FY 79 FY 80 

o Worker safety and 
health studies ini
tiated at high-Btu 
coal gasification 
pilot plant. 

o Environmental and 
health programs writ
ten and implemented 
at several medium-Btu 
industrial gasifi
cation facilities. 

o Work on environ111ental 
impact statement for 
high-Btu demo plants 
started. 

o EIS for mediu■-Btu 
industrial demo plant 
started. 

o Coordinated health 
and worker environ
mental studies ini
tiated at DOE gasi 
fication test centers. 

o Environmental 
impact statements 
for high-Btu demo 
plants completed. 

o EIS for medium-Btu 
industrial demo plant 
completed. 

FY 81 

o Studies initiated on 
relationships between 
operational parame
ters and effluent 
stre"am composition. 

o Extensive waetewater 
studies initiated at 
DOE Energy Centers. 

o Environmental charac
terization report co■-
pleted for 2nd high-Btu 
gasification procesa. 

o EnviroM1ental charac
terization studies con
tinued at operational 
pilot plant ■ and PDU' ■• 

Degree Original 
Objective Het 

o Initial effluent charac
terization efforts on 
pilot plant and PDU 
facilities coapleted. 

o Procedure• being prepared 
to correlate characteri
zation data, with proces ■ 
parameter a. 
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Goals/Obj~ctives 

Phase out activities for six exist
ing pilot plant and demonstration 
plant projects by end of FY 82 • 

Identify and develop promising 
long-range, high- risk gasifica
tion concepts through proof-of
concept scale for medium-Btu gas 
production capable of achieving 
efficiencies at least 5% higher 
than current technology and pro
cess economics at least 15% better. 

~ 

TABLE 3-2 

SUKFACE COAL GASIFICATION 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Abandon facilities in-place. 
Ignore acquisition of valuable data 
generated to date. 

o Rely on private sector to respond 
to pressures for alternate sup
plies of fuel gas or synthesis 
gas as driving force to initiate 
similar development efforts. 

o Wait for European technology 
development efforts to produce 
proprietary processes for sub
sequ~nt use by industry in the 
United States. 

Anticipated Needs 
(for objective target date) 

FY 82: $53.1 

Budget Justification 
and Services Provided 

o Prepare and circulate lists 
of available Government 
property. 

o Perform evaluations of alter
native ways to dispose 

o Orderly disposal of exiating 
· facilities is required to 

"111,,.,.___.inimize safety problems and to 
ma~imize any potential benefit to 
the GoverQIDent. 

of facilities. 

o Submit reco111111endations for 
disposal of facilities. 

o Disassemble equipment and 
prepare and ship to eligible 
recipients. 

o Complete design work to logical 
point of phaseout. Accumulate 
and prepare all data for storage 
and retrieval. 

o Perform investigation of new, 
potentially attractive (economic 
and technical) processes at stage 
when associated risk is high. 

o Provide proof-of-concept for 
promising concept and develop 
estimates of associated economics 
for evaluation by industry. 

o Develop reliable data base and 
scaling criteria suitable for 
subsequent demonstration and 

,commercialization efforts. 

o Implementation of a phaseout 
plan is essential to ensure all 
contractual co1D1Ditments are 
satisfied and that all experi
mental data reports, records, 
drawing ■ , etc., are stored and 
appropriate safeguards are 
installed. 

o Phaseout activities are required 
to reduce employee relocation 
proble■s and to permit contractor ■ 
to make equitable adjustments to 
work force and reduce impact on 
community. 

o Careful attention must be given to 
the collection and compilation of 
the design data base generated to 
date to ensure any subsequent use 
by industry. 

o Energy supply alternatives are 
required for most industrial 
consumers of energy products. 

o Selection of coal gasification 
by industry as way to generate 
alternate energy products from 
coal wi.ll "depend on its being 
economically competitive. 

o Full use of the flexibility of 
coal gasification (a process to 
coovert coal to fuel gas, liquid 
fuels, and chemicals) requires new 
approaches to some phase of 
process. 



• Goals/Objectives 

Develop key instrumentation 
component and materials concepts 
required to improve operational 
efficiency and reliability (of at 

I-' least 90%) of second-generation 
~ gasification processes. 

Overdeaign and use an excessively 
large number of redundant systems 
coaposed of unreliable components. 

Prepare a comprehensive data base 
and models suitable for use by 
industry for correcting scale-up 
and designing key gas i r iers an<1 
gasification process unit opera
tions. 

, 

TABLE 3-2 

SURFACE COAL GASIFICATION 

Alternative Hethoda 

o Wait until need is great enough 
to stimulate private industry to 
develop the required components, 
materials, and instrumentation. 

o Attempt to modify and adapt 
state-of-the-art equipment for 
use in these processes. 

o Accept comparatively low opera
tional efficiencies and excess 
facility downtime associated 
with the use of existing 
equipment and instruments. 

o Rely on private sector to c0111plete 
thnse scale-up criteria. 

Anticipated Needs 
(for objective target date) 

o Develop viable alternatives that 
can be used to reduce cost of 
alternate energy supplies. 

o Develop candidate sensors capable 
of monitoring some process param
eters as required for instrumen
tation development. 

o Develop test data on samples ·of 
materials actually exposed to 
representative gasification 
environment a, 

o Generate scale-up data on con
cepts applicable to the continued 
development of key operating 
equipment. 

o Design instrumentation loop with 
potential of providing sophisti
cated operational control and 
safety of medium pressure systems. 

o Develop technology data base 
needed for material selection, 
projection or operating environ
ments, and scale-up of equipment. 

o Establish a technology data base 
management system. 

,, Test analytical models of coal 
gasification syste1Ds to generate 
or confir,a scale-up cri teri.a. 

Budget Justification 
and Services Provided 

~o Increased operational reliability, 
conversion efficiencies and 
resulting decreases in product 
coat depend on identifying and 
developing solutiona to existing 
process problems, 

o Continued use of coal gasification 
~ill depend on advancing the 
state-of-the-art of the technology 
as required to meet economic and 
environmental requirements. 

o Newly designed operating equip-nt 
is required to increase operational 
reliability (reduce downtime) of 
coal gasification systems, thus 
reducing the coat of product. 

o Improved instrumentation must be 
developed to permit optimization 
of operating conditions, provide 
improved control, and permit use 
of these systems in more complex 
end-use applications. 

o Operational safety of high
capacity systems requires quick 
response instrumentation systems 
with suitable interlocks. 

o Suitable materials are re
quired in the construction of 
gasifiers and vessels capable of 
performing over long periods of 
time under harsh environments of 
gasification processes and as 
required to produce acceptable 
onstream periods. 

o Adequate scale-up criteria will be 
required for design optimization 
and reduction of construction 
costs. 
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Goa! ~/Objectives 

Develop suitable effluent treatment 
syste•• and process controla that 
offer the potential to minimize 
enviroM1ental impact of gasifica
tion processes, 

• 

TABLE 1-2 

SURFACE COAL GASIFlCATION 

Alt~rn~t ~ve Hethods 

o Collect and correlate existing 
data on gasifier systems, and 
attempt to extrapolate these data 
to other end-use applications. 

o Wait until size of industry or 
tightening of environ•ental 
standards provides adequate 
incentives for industry to 
assume development coats. 

o Utilize existing atate-of-the
art equipment through over
design or syete■ redundance, 

o Accept performance of currently 
available control technology. 

Antici114ted Needs 
(for objective target date) 

o Develop techniquea to evaluate 
and compare data needed in design
ing component parts of coal 
gasification processes. 

o Expand exiating de•ign data 
support capabilitie ■• 

o Generate key experimental data 
needed to complete technology 
baselines and confirm design 
correlations. 

Budget Juatification 
and Services Provided 

o Validated procesa models and 
comprehensive data base must be 
developed to permit comparison 
of options and produce sensi
tivity aaaesamenta of parameters 
that affect product coat and 
operational efficiency. 

o A comprehensive data base is 
needed for establishing a tech
nology baaeline that will define 
problem areas and show vhere 
additional data are required. 

o The co1111,ercialization of a coal 
gasification industry will depend 
upon the availability of data that 
permit assessment of comparative 
risks. 

o Develop 11cale--up data for new,...., · ·o Size of co111111ercial facilitie■ vill 
prorqiaing e£fluent control -.-. ·l'J!quire integrated sophisticated 
systems. environ111ental control technology 

o Generate data baae required in 
char~cterization of gasification 
process in-11treams, as veil as 
possible effluents. 

o Perform and complete comparative 
evaluation11 of possible alter
natives for effluent control. 

o Develop procedures for minimizing 
any environmental impact associated 
vith a coal gasification system. 

o Produce effluent characterization 
data needed to establish suit
ability of selected technologies 
t~ achieve compliance. 

to minimize environmental impact 
of tho,e faciliti'"ea.-· - · 

o Operation in compliance with 
projected environmental standards 
will require the development of 
nev control aystema, 

o Hore effective and efficient 
treatment ay•tema, as' well as 
effluent control equipment, must 
be developed to minimize opera
tional coats aaaociated with 
achieving environmental compliance 
goal a. 

o Hany assurqpt ions currently 
a,uociated with environmental 
control (e.g., zero effluent) 
need exnrqination based upon 
op~rational test data. 



.. 
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Coa} ■ /Obiectivee FY 78 

Total Obligational >uthority: $13.0 
$12 .8 · Obli,&ation: 

Conduct 7 ■aall-■cale 
field te ■ ta at 5 loca
tion■ by 1984, to aase■■ 
the potential of in-1itu 
gas production under 
different geologic 
conditions. 

Complete a aeries of 
report ■ by 1984 de1crib
ing potential environ
mental impact• of in
situ gasification on 
1urface subsidence, 
hydrology, and air 
quality. 

Transfer technical in
foraation developed by 
program to potential 
user• through the prep
aration of profeaaional 
papers, sponsorship of 
symposia, presentation 
of short courses, and 
the preparation of data 
tapes au1m11ar1z1ng re
sults of field teats. 

o Three field teats 
initiated; one ter
ainated because of 
geologic anomalies, 
Defined site charac
terization needs. 

o Data and research 
results published in 
9 technical reports. 

o Two oil companies and 
one foreign country 
sent full-time em
ployee• to work at 
DOE field site for 
tra1n1ng. 45 tech
nical papers pub
lished. One national 
symposium and one 
university short 
course conducted. 

TABLE 4-1 

IN SITU (UNDERGROUND) COAL GASIFICATION 

PROGRAM ACCOHPLISHHENTS 

Bud&et Oat~($ Millions) Statue 
FY 79 FY 80 

$15.2 
$14.9 

o Three field tests 
coaipleted: a) first 
U.S. SOB test: high
efficiency, good gas 
quality; b) success
fully gasified 900-
foot deep, high
swelling bituminous 
coal; c) first-ever 
57-day oxygen in
jection: stable, good 
gas quality; 2 seams 
gasified, substance 
noted. 

o Data and research 
results published in 
10 technical reports; 
Environmental Devel
opment Plan published. 

o Consortium of lU 
industries hired 
engineer to work 
full-time with DOE 
on field test. DOE 
developed instrumen
tation (HFEH) used by 
ARCo on private teat. 
TeKas test mirrored 
DOE field teats. One 
symposium, I short 
course, 48 papers 
published. 

$10,] 
$10.2 

o Poatburn evaluation 
of 2 past teats 
completed. Cavity 
defined, void zones 
delineated, and 
char vo lumea 
determined. 

o Data and research 
results published in 
11 technical reports. 

o ARCo sent 10 men for 
more than 2 weeks 
to study full time 
with DOE scientists. 
Complex software 
control and data 
acquisition paper 
copied for industry 
use. Over $60K of 
program funds spent 
on 1-to-l instruction 
of various industrial 
groups. One 
symposium, I short 
course, 48 technical 
papers published. 

FY 81 

$10. I 
$9.4 

.. 

o Poatburn evaluation 
of 4 more teat ■ com
pleted. Added great
ly to data baae 
knowledge of burn 
zone shape, recovery 
efficiency. Second 
SDB teat initiated, 

o Data and research 
reauli.-e published in 
11 technical report ■, 

o Data tapes for 13 
paat field testa pre
pared for uae by in
dustry, Subsidence 
instrumentation and 
techniques used by 
ARCo on private teat, 
Also by Gulf on 
Rawlins 2. State of 
Texas r~~d.. ad-

" vice and assistance 
in setting up own 
progra,a. One sym
posium, I short 
course, 54 papers 
published. 

Degree Original 
Obiective Met 

o Proceaa tested under var
ious geologic settings; 
aite characterization 
needs defined; i1suea 
requiring re ■olutions 
prior to large-acale 
application defined. 

o Composition of produced 
gaa defined; leaching and 
aorption of organic con
taminants defined; large 
data base developed. 

o Industry using govern
ment data for private 
design economic studies, 
Widespread requests for 
data; high participation 
in aympoai"a; 

••c- e 
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Goal•/Obie~tives 

Complete, by 1983, the third of 
three small-•cale fiela tests to 
assess in situ gas production from 
a steeply dipping coalbed; 

CXI Prepare reports by de1cribing 
potential envirorwental impacts of 
in situ gasification on surface 
subsidence, hydrology, and air 
quality, 

Tran1fer tee.al information 
developed by",rogram to potential 
user• through the preparation of 
professional paper•, 1ponsorship of 
symposia, presentation of short 
courses, and the preparation of 
data tape, summarizing results of 
field teet ■, 

Monitor poatburn environmental 
impacts for~ years following 
field teat, 

• 

TABLE 4-2 

IN SITU (UNDEKGROUND) COAL GASIFICATION 

CURRENT PROGRAM OtUECTlVES AND BUDGET 

Alternative Methods 

o Rely on private sector to develop 
technology. 

o None. 

o None. 

o None, 

Anticipated Needs 
(for objective target date) 

o Study specific application of UCG 
to steeply dipping coals. 

o Compare air gasification with 
steam/oxygen injection under 
similar conditions, 

o Study optimum steam/oxygen ratios 
for injection gases. 

o Study use of produced gas as boiler 
fuel. 

o Compare operation of slant and 
vertically drilled injection wells. 

o , Verify reduction in clean water 
usage. 

o Verify organic pollutants adsorbed 
by boundary coal. 

o Verify coat sensitivities of 
pollutant abatement strategies. 

o Ensure responsiveness to industry 
needs, 

o Industry project design needs 
input data. 

o Deternine delayed envirorwental 
effects of process, 

FY 82: $8,l 

Budget Ju•tification 
and Services Provided 

o Verification of process para■-
eters and resource recovery 
predicted by bench-1cale test1 
and detel"lllination of optimal 
operating technique,. 

o Identification of potential 
enviro11111ental impacts of in situ 
gasification to support design 
of control or mitigation 
strategies. 

o Facilitate technology transfer 
to the public and potential 
developers of in situ 
gasification process, 

o Meet legal coaaitmenta • 

• 

~ .. :. 
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Goala/Q!tlectives FY 78 

Total Obligational Authority: $35. 7 
$35. 7 Obli&ation: 

Coaplete solid oxide 
cell and stack technology 
development for Multi-MW. 
electric utility and 
i.ndustrial applications 
of coal, unconventional 
and conventional hydro
carbon-fueled systems 
havina power density of 
230 to 250 watts/sq, ft. 
and stack electrical 
efficiency of 55% to 65%, 
with life greater than 
60,000 hrs., operating at 
1,800° F, with the reject 
heat auitable for gas or 
ateam turbine bottoming 
or cogenerat ing 
applications by 1990 
to 1992. 

Increase, by end of 
FY 1985, thermionic 
converter efficiency 
from 12 to 30 percent 
by increasing power 
density from 5 W/cm2 to 
20 W/cm2 and tempera-
ture fro■ 2,655° F to 
2,870" F, with 40,000 hours 
lifetime for ail icon car
bide protected converters. 

o Exploratory develop
ment of basic cell 
configuration. 

o Exploratory develop
ment of thermionic 
conve·rter for dire ct 
conversion of heat to 
electricity. 

TABLE 5-1 

FUEL CELLS 

PROCRAH ACCOMPLISHMENTS 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

$41.5 
t41.5 

o. Hanufacturi ng aethods 
for producing cell 
for feasibility 
testing identified. 

o Potential technical 
& economic feasibility 
of using current 
thermionic technology 
to augment power out
put of combined cycle 
~asification power
plant established. 

$26.5 
_t26. I 

o Suitable materials 
identified and 
feaaibility of aan
ufacturing techniquea 
proven, 

o 5,000 hrs, of direct, 
continuous generation 
of electricity from 
heat at 1,630K 
(2,455° F) with flsme
heated thenaionic 
diode. 

FY 81 

$32.4 
tl2.4 

• 

o Improved desiJn 
concept alleviating 
previous major tech
nica I problem 
developed. 

o 10,000 hra. of direct, 
continuous generation 
of electricity from 
heat at 1,750K 
(2,655° F) with flame
heated thermionic 
diode. 

Degree Original 
Obiective Het 

o Schedule stretched due 
to funding conatrainta. 
Progress toward meeting 
objectives on revised 
schedules has been 
encouraging. 

o All technical objec
tives succesafully 
c0111pleted on achedule, 
except for FY 81, where 
10,000-hour lifetest 
achieved 2 yeara ahead 
of schedule. ---

kl 
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Goals/O~ectives 

Field test in 1981-1982 
preprototype multi-MW 
(4.8 MW in Manhattan 
ls land, New York) Phos
phoric Acid powerplant 
to define operational 
requirements, and in turn 
identify technology 
development specifications 
for key components and 
subsystems. (Cost shared 
withEPRl, UTC, Con-Ed, 
and NINO; DOE share JO%.) 

FY 78 

o Contract with utility 
for siting and demon
stration. (Manu
facture of powerplant 
started 1977.) 

Field test by 1985 45 to 48 
40 kW preprototype On-Site/ 
Integrated Energy Systems. 
(Cost shared by GRI, 
UTC, and 20 utilities and 
users; DOE share 30%.) 

Complete development of 
molten carbonate celr 
and stack technology for 
large central station 
(500 MW or more) and 
small (10 HW) industrial 
cogeneration coal, 
unconventional and 
conventional hydrocarbon
fueled systems, having a 
power density of 140 to 
160 watts/sq. ft., stack 
conversion efficiency of 
50 to 65%, operating at 
150 psi, and stacklife 
of 40,000 to 60,000 
hrs., stack operating 
temperature of 1,200° F, 
suitable for supplying 
high-quality reject heat 
for bottoming and 
cogenerating applications. 

• 

o MCFC cell feasibility 
proven and economic 
viability established. 
Decision made to 
enter technology 
development stage. 

-

TABLE S-1 

FUEL CELLS 

Bud~et Data($ Millions) Status 
FY 79 FY 80 

o Continue powerplant 
manufacture, 

o Contractors for 
technology develop
ment stage selected 
and contracts let. 

o Technology develop
ment of subscale 
components (e.g., 
l ft. 2 low-cost 
eel l) and endunnce 
testing of bench-scale 
cells, 

,i,:---u_-.., 

o Installation of 
powerplant complete. 

o Component tested in 
stack of 10 cells 
I ft.2 for 3,000 
hrs. Preferred power
plant design selected. 

• 

Degree Origins l 
Obiective Met 

__p Completion of siting 
assemWy afld initial
operat ion delayed l 
years to 1981-1982 
due to technical 
problems (e.g., heat 
exchanger failures), 

o One-year delay in 
initiation of manu
facturing contract due 
to delays in signing 
agreement with cofunding 
partner (GRI) • 

o Schedule stretched due 
to funding constraints. 
Progress toward meeting 
objectives of revised 
schedule excellent, 



Goals/Q!uectives 

Complete pressurized cell 
and stack technology 
development for Hulti-+IW 
Phosphoric Acid coal 
systeas having a power 
den• ity of 160 to 280 
watts/sq. ft., operating 
at 100 to 120 psi, and 
300 to 400° F, and stack 
electrical converaion 
efficiency of SO to 60%, 
and life of 40,000 hours 
or greater, by 1983 (UTC) 
to 1984 (Weatinghouae). 

Co■plete phosphoric acid 
cell and stack technology 
develop■eAt for ■ulti
kilowatt On-Site/ 
Integrated Energy (co-

~ gene rat ion) Systems 
(natural gas and methanol
fueled, having a power 
density of 100 to l)O 
watts/sq. ft.), electri
cal conversion efficiency 
of 43 to 46%, and life 
of 40,000 hrs. or greater 
by 1984 (UTC) to 1985 
(Westinghouse and 
Engelhard). 

• 

FY 78 

o Component and system 
definition. Started 
manufacture of prepro
totype system. 

o Component and system 
definition. Started 
manufacture of pre
prototype system. 

TAJILE 5-1 

FUEL CELLS 

Bud&et Data($ Hillions) Status 
FY 79 fY 80 

o Technology develop
ment of subscale 
components (e.g., 
2 inch x 2 inch 
eel ls). 

o Technology development 
of subscale cocaponents 
(e.g., 2 inch x 2 inch 
cells 100-130 watts/ 
aq. ft., 43% effi
ciency). 

o Technology develop
ment of 20-cell stacks 
(e.g., 3.7 ft 2 cell, 
250 watts/ft2, 120 
psia, 400° F). 

o Technology development 
of subscale c011ponents 
for endurance and per
fonaance improvement. 
(24--cell stack life 
to 20,000 hours.) 

FY 81 

o Initial verification 
of high pressure and 
temperature in 20-
cell stacks. 

o Verification of aub
system and syste■ 
perfoniance durabil
ity. 

De"ree Original 
Objective Het 

o All technical objec
tives completed 
auccessfully on 
schedule. Hanufac
ture of preprototype 
powerplant delayed 
approx. three years 
as a result of 
technical problems 
(see 4.8 HW objective). 

o All cell-atack tech
nical objectives 
successfully com
pleted on achedule. 
Other, non-cell
stack components/ 
subsyatems failures 
(e.g., puaps) have 
delayed syste■ 
verification. 

►•- l 
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TAIILE 5-2 

FUEL CELLS 

CURRENT PROGRAM OBJEC'fl YES AND BUl>GET 

Goah/Objectiyes Alternative Methods 

Continue pressurized cell and stack o None. 
technology development for Multi--HW 
Phosphoric Acid coal systems having 
a power density of 160 to 280 watts/ 
sq. ft., operating at 100 to 120 psi, 
and 300° to 400° F, and stack electri-
cal conversion efficiency of 50 to 60%, 
and life of 40,00D hours or greater 
by 1983 (UTC), phasing out the 
Westinghouse project in FY 1983. 

Phase out in FY 83 phosphoric acid 
cell and stack technology develop
ment for multi-kilowatt On-Site/ 
Integrated Energy (cogeneration) 
Syste■s (natural gas and methanol 
fueled) having a power density of 
100 to 110 watts/sq. ft . and an 
electrical conversion efficiency of 
43 to 46% and I ife of 40,000 hrs. 
or greater. 

Continue field test in 1982-83 of 
preprototype multi-NW (4.8 MW 
in Manhattan ls land, New York) 
Phosphoric Acid powerplant to define 
operational requirements and in 
turn identify technology development 
specifications for key components and 
subsystems. (Cost shared with EPRI , 
UTC, Con-F.d, and NlHO; DOE share 30%.) 

Field test by 1985 45 to 48 40-kW 
preprototype On-Site/Integrated 
Energy Systems. (Coat shared by 
GRl, UTC, and 20 Utilities and 
Users, DOE share 30%.)' 

o None . 

o Rely on EPRl, the manufacturer, and 
electric utilities to increase 
their present funding for com
pletion of test program, replacing 
the DOE cost share. (tlO million.) 

o Industry/CR( assumption of DOE 
share of funding . ($l.2H FY 82-
FY 84.) 

Anticipated Needs 
(for objective target date) 

o Co111111itment by DOE (through FY 83), 
EPKl, and ·rvAl/ to completing 
their share of the national program, 
which provides essential, key 
subsystem technology for prototype 

acid fuel cell powerplant. 

FY 82: $34.5 

Budget Justification 
and Services Provided 

o Complete by 1983 subscale 
cell and stack. Funding beyond 
FY 1983 to be provided by 
private aector. 

electric utility phosphoric 

o Continued cu.mitment by DOE --.. o'Complete by 1983 subscale 
(through FY 83), GIU, the manu- ......_-.:e,U and stack. Funding 
facturera, and the users to this beyond FY 1983 to be provided 
cost-shared part of the Nat iona I by privat-e- sector. 
Fuel Cell progra■ which provides 
essential, key technology subsystem 
for prototype kW-size On-Site/ 
Integrated F.nergy Systems phos-
phoric acid fuel cell powerplatit. 

o Continued cOU1111itment by the 
participants to the field test 
which provides essential verifi
cation of siting and utility 
operation of preprototypc 
electric utility fuel cell 
powe rp 1 ant. 

o Continued coo111Ait,aent by Gill to 
the DOE/Gill agreement and continued 
user conunitment to verifying 
operational capability of this 
co11f i:;•1rat ion and to identify 
technology development specifi
cation,; for key components and 
subsyst,,ms. 

o Complete testing in 1983 
of preprototype powerplant on 
utility site (grid connected 
system) . 

o Completion of field test will 
provide i n-service operational 
experience necessary to co,aplete 
technology development and 
ulti■ate prototype system 
application. 

!/At present TVA is in the process of with<lrawing from th•i n,1tion,1I prollram fur lack of funiling, causing so?riou" impacts on progra,a integrity. 

" 

-.. ~ ~ 
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Coals/Obiecti~es Alternative Methods 

Continue development of molten o None. 
carbonate c,d I and stack technology 
for large central station (500 HW 
or more) and s•all (10 HW) inJustrial 
cogeneration coal, unconventional and 
conventional hydrocarbon-fueled 
systems, having a power density of 
140 to 160 watts/sq. ft.·, stack 
conversion efficiency of 60 to 65%, 
operating at 150 psi, and stack life 
of 40,000 to 60,000 hrs., stack 
operating temperature of 1,200° F, 
suitable for supplying high-quality 
reject heat for bottoming and 
cogenerating applications. 

Continue. solid oxide cell and stack o None. 
technology development for Hulti-
HW electric utility and industrial 
applications of coal, unconventional 
and conventional hydrocarbon-fueled 
systems, having power density of 210 
to 250 watts/sq. ft., and stack 
electrical efficiency of 55% to 65%, 
with life greater than 60,000 hrs. 
operating at 1,800° F, with the reject 
heat suitable for gas or steam 
turbine bottoming or cogenerating 
applications. 

TAHU: 5-2 

FUEL CELLS 

Anticipated Needs 
(for objective target date) 

o DOE commitment (through FY 81) to 
the technology base program which 
provides essential key technology 
subsystem for prototype electric 
utility or industrial cogeneration 
HCFC powerplant. 

o DOE commitment (through FY 83) to 
the technology base program which 
provides essential key technology 
subsystem for prototype electric 
utility or industrial cogeneration. 
SOFC powerplant. ~ 

Budget Justification 
and Services Provided 

o Complete by FY 83 subscale 
cell development. Funding 
beyond FY 83 to be provided 
by private sector. 

o Complete by FY 83 preliminary 
cell and stack de1ign. 
Funding beyond FY 83 to be 
provided by private sector. 



Goal a/Objectives 

Definition of fuel cell system 
configuration, syst~111 cost, and 
perforaance requirements and 
derivation of aubsyste• and 
component perforaance requirements 
and associated cell and stack 
technology development needs for 
the following transportation 
applications: 

- Railroads (by 1982). 
- Marine (by 1982). 
- Buses and Trucks (by 1982). 
- Hybrid automobiles (by 1985). 

Increase, by end of FY 85, 
thermionic converter efficiency 
from 12 to 20 percent by increasing 

N power density from 5 W/cm2 to 20 
~ W/cm2 and temperature from 

2,655" F to 2,870° F, with 40,000 
hours lifetime for silicon carbide 
protected converters. 

" 

Alternative Methods 

o None. 

o None. 

TABLE 5-2 

~'UliL CELLS 

Anticipated Needs 
(for objective target date) 

o Conduct bench-scale tests to 
detennine process efficiencies 
under proposed operating 
conditions. 

o Determine coat and operational 
parameters. 

o Conduct research activities (new 
designs, materials) to achieve 
proposed perfo~aance requirement. 

' 

Budget Justification 
and Services Provided 

o Major thrust of the U.S. fuel 
cell program thus far has been 
toward stationary applications. 
Now that both power density and 
efficiency perfonuance of the 
technology have increased 
significantly (and now that the 
economics of primary fuels 
have changed) a need exists to 
evaluate mobile applications. 

o Industry is not currently in 
a position to coat share 
the funding of the technology 
development phase (through 
FY 84) of this long-range, 
high-risk, high-payoff 
technology. Cost sharing by 
industry will start in FY 85 
with the initiation of the 
engineering development phase. 

---..........,_.,_ __ ....... ~ 
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Goal ■ /Objective ■ FY 78 

Total Obligational Authority: $71.8 
t11.1 Obli.&ation: 

Complete HHD generator 
■eating combination te ■ t 
by 1984 (in a short
duration, clean fuel, 
250-HWt facility). 

Deaaon■ trate by 1985 (in 
a 28-HWt coal-fired HHD 
te■ t facility) avail
ability of ·a technology 
base for downstream 

NHHD heat and ■ eed 

Ulrecovery ■ y■ tem■ and 
environmental controls. 

Deaonatrate by 1985 
(in a coal-fired 5o-HWt 
HHD teat facility) tech
nology baee available 
for the HllD power train. 

o Conatruction--54% 
complete. 

'fAllU: 6-1 

KAt.:rU:l'OttYOIWOYNAHlCS 

PROGRAH ACCOHPLlSHHt:N'fS 

Budget Data($ Millions) Status 
FY 79 Ft 80 

$80.9 
!79.9 

o Con■ truction--50% 
complete. 

o Construction--
61% c0111plete. 

$81.0 
t80.5 

o Construction--80% 
c0111plete. 

o Con ■ truction--95% 
complete. 

FY 81 

$61.6 
i6t.J 

o 10.5% enthalpy 
extraction. 

o Construction--
100% complete. 

o Facility 
A.ctivation--J/81. 

o 100 hou-■ of 
ope rat ion.· 

o NOx and SOX 
enviromaenta I 
■ tandard ■ 100% met. 

o Con■ tructed and 
teated ■ uper

conducting 
■agnet at 6.2 
Te ■ la. 

o Con■ true t ion--
100% COlllplete. 

o Facility 80% 
activated by 
4/81. 

o Generated 
electricity 
5/81, using 
AVCO de ■ igned 
HUD channel IA 
(50-HWt ■ ize). 

Degree Original 
Objective Hee 

o Reached 88% of objec
tive, wnich ia to 
attain 12% enthalpy 
extraction in order to 
demonstrate HHD gener
ator ■caling feasibility. 
Additional teats in pres
ent facility required to 
meet objective fully. 

o Eatimated 70% completed. 

o Testa continuing on 
the heat recovery and 
seed recovery ayatem. 

o Estimated 70% completed. 

o Obtained initial 
generator teat data with 
aiaulated coal combu■ tor. 

Teat ■ of 50-HWt coal
fired combuator and 
operation of generator 
using coal coabuator 
remain to be performed. 
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Go■ ls/Ol>jectives 

Increa1e coal-fired 50-
HWt HHD facility size to 
100 KWt, and by 1985: 

- Operate plant for at 
least 2,000 cumulative 
hours, 

- Meet project per
formance standards, 

Conatruct and operate by 
1992 a 500-HWt connercial 
prototype HHD electric 
powerplant (ETF). 

f 

FY 78 

TABLE 6-l 

HAGNE'fOKYOIWDYNAHICS 

Budiet Data($ Hilliona) Status 
FY 79 FY 80 

o 1001 of design 
complete . 

FY 81 

o Conceptual 
design 1001 
c0111plete. 

o HHl>/steaia 
plant economic 
analysis 100% 
complete. 

._........, --- - ... #'_ 

Degree Origina 1 
Objective Het 

o Succes ■ fully operated 
at AVCO Everett 20-HWt 
size lA type KHO 
channel, simulating 
base load HHD plant 
condition, (no failure 
of generator elec
trodes) for 1,000 houri, 

o Operated at raw 
facility 20 HWt direct 
coal-fired KHO coabustor, 
meeting all requirement ■ 
for an HHD generator 
(temperature, pre■■ure, 
electrical conductivity, 
heat lo■■ liaitation, 
etc,). Design i ■ ■caled 
to 50-HWt size. 

o Estimated 301 c011pleted. 

o 60% of pre1ent facility 
can be u ■ed. Teats at 
50 KWt provide deaign 
base for 100-HWt test 
program. 

o Estimated 5% completed • 
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TAIILE 6-2 

KAGHETOHYORODYHAH[CS 

CURRENT PROGRAH OBJECTIVES ANO BUDGET 

Coale/Objective• Alternative Hethode 

Clo■eout HHD facilitie• and bring o None. 
other ongoing effort• to an orderly 
conclu■ ion . 

Naai•i&e the number of key 
attainable •ileatonea and 
docu-nt the technical require
•ente and acco•plialuaenta. 

o None . 

Anticipated Neede 
(for objective target date) 

o Deci■ ion on diepo■ ition of 
facilities. 

o Mothball or diepoee of facilitie■• 

o Prepare documentation. 

o Coniplete reporte. 

• 

PY 82: $27.8 

Budget Juetification 
and Service• Provided 

o Faci 1 it ie■ to be aothballed 
or made available to intere■ted 
induetry groupe, 

o Documentation of technical 
require.ente and accomplieh
aenta are required, for 
induetry/governaent 
developaent of the technology. 





Coala/Obi~cti119a PY 78 

Total Obliaatioaal Authority: $]0.6 
!28.4 Obli&atioo: 

laprove by 1986 hi&h
teaperatura turbine 
technoloay (HTTT) by 
iocneaioa turbio• tea
peratun fro• 2,0oo• F 
to 2,600· to 3,ooo• r 
vith a projected dura
bility of not lea• tbao 
20,000 hour• and a tur
bine efficiency io the 
rana• of 86-881. 

Develop by 1985 a•• tur
N bioa coabuatora to ■eet 
-o 10• ••ia•ioo ataodarda 

while operatina with hiab 
fuel bound oitroaeo coal
or ahala-derivad liquid 
fuela. 

Deteraioe by 1981 the 
enviroraental and 
operational perforaeoca 
of dieaela with coal
and •hale-derived liquid 
fuala. 

o Initiated vork oo 
Phaae ll (component 
development) with 
2 cootractora. 

o loitiated proar•• to 
uae coal-derived 
liquid ■ io alov-apeed 
aarine/utility dieael, 
uaio& one contractor. 

TABLE 7-1 

HEAT ENGlNES 

PROGRAM ACOOHPL lSltWITS 

Budl!t Data($ Million ■) Statua 
FY 79 FY 80 JY 81 

$52.S 
ts2.5 

o Continued Ph••• 11 
activity. Coapleted 
500 hour• of aucceaa
ful operation on air
cooled coaponenta, 
operatina at 2,600• F 
buroina di ■ tillata 
fuel. 

o Initiated lov NO• 
coabuator prograa 
Pha•e 1 (lig teatiog) 
vith 5 contractor• 
(coal-derived liquida 
and ahale). 

o Completed teata. 
Reaulta indicate that 
COED and SRC-2 fuela 
can be aucceaafully 
burned in teat eqioe. 
COH teat unaucceaaful, 

$50.6 
!50.2 

o Continued Phaae 11 
activity. Ran addi
tional JOO hour• oo 
air-cooled coapooenta, 
operatina at 2,600• r 
burning natural&••• 

$12.2 
t12.2 

o Continued Ph••• 11 
vork. Efficiency of 
air-cooled atagea 
lover than ••pectad. 
Durability ia encour-
agiq. ~ 

o Coapletad SOI of Ph••• o 
1. Reaulta indicate 
poaaibility of aeetina 
NO. aaiaaioo levela 
burning coal 6 ahale 
liquid• io ataged 
coabuatora. 

Coapleted Phaaa 1. 
Teated about 7S ria 
coocapta. Taata iadi
cate •a. ••iaaioo 
levela'ol 7S PP• can 
be ■et vith ataaed 
coabuatora. Ini
tiated Phaae IA, coal
derived'gaaea, vith 
•-• cootractora. 

o Initiated teating of 
coal-derived liquida 
in aediu■-apeed diaael 
engioea. 

o Coapleted teata of S 
eqinea, uaioa SIC-2 
and ahale oi 1. 
Initiated additional 
teat ■ with IDS aod 
H-Coal. 

Dearae oriairaal 
Objecthe Net 

o Work ia about 401 
coapleta. Th• air
and water-cooled 
coapooeota work 
aatiafactorily io 
praliaioary bench 
teata. Efficiency 
aod durability data, 
planned for Ph••• 
111, not obtaiaed 
due to teraiaatioo 
daciaioo. 

o Work ia about SOI 
coaplete. Coaplatad 
reaaarch oo coabuatio■ 
of coal-derived liquid• 
•• planned. laaaarch 
oo coabuatioo of low/ 
-diua-Btu &•••• 
initiated. lqioaarina 
developaeot to detar
aioe opti-• coabuator 
cooling technique• 
re-ioa to be 
accoapliahad. 

o FY 82 coaplatioo of IDS 
and H~al teat• vill 
reault io 501 prograa 
coapletioo. login• 
operability will have 
bean eatabliahed. 
Although oo adveraa 
durabil~ty effect• vere 
noted io teat run ■, 
liaited fuel avail
ability precludea full 
durability teetina prior 
to proara■ pha ■eout. 
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Coal a/Ob ie~Hv!!• 

Dewelop Ly 1983 beater 
tubea to operate at 1,550• 
to 1,100• r in pri■ary 
heater• for indu•trial 
coaeneration application. 

FY 78 

o Continuation of l'ha•e 
I (Progra■ De fin i-
t ion), 

TABLE 7-1 

HEAT ENC INES 

Bud&et ~t• !$ MiJli~n•> Statu• 
ry 79 ry ao 

o Co■pleted Pha•e I, 
which produced • 
progra■ for developin1 
eaternally fired 
power ay•t••• for 
central ■ tation 
and cogeneration u■e. 
I■ ■ued RFP for Ph a■e 
II ( Co■ponent 
Te ■ ting). 

o Initiated l'ha■ e 11 
with one contractor. 

FY 81 

o Succeaafully operated 
cera■ic beater tubea 
for JOO bra. at 
1,100• r in heated 
fluidized-bed. 

... 

Diane Ori1inal 
Objective Net 

o Pri■ary beater teat 
facility coapleted. 
Coaponent te ■ tia1 
repreaenting 301 of 
original proara■ acope 
coapleted. Pilot 
acale Phaae Ill 
(technology readineaa 
werification te ■ tina) 
will not be initiated. 
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TABLE 7-2 

HEAT ENGINES 

CURRHNT PROGRAH Oll.JECTlVES AND BUDGET 

Anticipated Needa 
Coah/Obiecth•es Alternative Method• (for objective target~~~~) 

Pha•e out lo.,..NOf combustor 
co.ponent techno ogy base 
development. 

Pha■e out externally fired primary 
heater technology ba■e developaent. 

o None. 

Conduct preli~inary evaluation of o None. 
the potential of coal-water alurrie■ 
a■ a die■el fuel, u■ in& highly 
beneficiated coal ■ and new vear-
re■ i•tant combu■tion zone materials. 

Pha■e out technology ba•e develop- o None . 
•ent in alloy and ceramic material ■ 
and coating■ engineered for 
increased combustion zone durability 
in gae turbine■ and dieeel engines . 

o Develop data ba■e to a■ sist 
extrapolation to full ecale. 

o Develop data base to a ■■iat 
continuation (by other■) of pri-ry 
heater develop■ent. 

o Preliminary evaluation of coal
vater elurriee a ■ a die■el fuel 
required to a■■ i ■ t other organi
zation• in further development . 

o Develop data ba■e to ae■i■ t further 
development and application (by 
other ■) to the unique ho■tile 
environ■ents of heat engine• -
operated on coal-derived fuel ■ • 

FY 82 : $1S.4 

Budget Ju•tification 
and Service• Provided 

o Perfor• rig te■ting at lab ■cale 
for ■taged and catalytic com-
bu■tors on coal-derived fuel ■• 

o Complete con■truction of pri .. ry 
heater teat facility and prelim
inary ■creeoing te•t ■ of ■etal 
and cera■ic heat e■changer tube ■• 

o Conduct lab ■cale co■bu■tion teat■ 
and engine teat■ at temperature/ 
prea■ure profile ■ of low- and •e
diu■-■peed dieael ■; examine 
problem of fuel injection of coal
vater ■ lurry fuel . 

o Complete ■tudie ■ and •creening of 
propertie■ of alloy■ and cera■ic■ 
(e,g., •icroatructures) to obtain 
de■ ired ch■racteri■tic■; complete 
atudie, ·of bonding ■echani■■• for 
co■bustion zone coatings; 
complete atudie■ of four depo■ i
tion technique, (electron beam
phy■ ical vapor depoaition, 
che~ical vapor deposition, plaa■a 
■praying, and sputtering). 
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TAIILE 8-1 

COHBUST ION SYSTEMS 

PROGRAH ACOOHPLISIIHENTS 

Bud&et Data($ Millions) Status 
Goal~/Obj£ctiY~8 FY 78 FY 79 FY 80 

Total Obligational Authority: $79.2 
$7 5.1 

$57 .4 
$5 7. l 

$50.) 
$4 ). ) Obli&ation: 

Construct and operate by 
1980 a 30-HW utility AFB 
demonstration plant and 
four industrial-sized AFB 
demonstration plants, 

Construct and operate PFB 
Combustion· Research 
Facility and a PFB pilot 
plant by 1983. 

Demonstrate system relia
bility of at least l,000 
hours HTBF for AFB by 198) 
and a 350-hour continuous 
run for PFB by 1984. 

Operate AFB combustors 
on a range of coals, 
including high-sulfur 
Cat least 3%), low-Btu 
(less than 7,000 
Btu/lb.), and high-ash 
(at least 30%). 

o Awarded J contracts 
for AFB demonstration 
pl ants. 

o Completed final 
design for Combustion 
Research Facility 
plant. 

o 200-hour continuous 
operation of 30-HW 
plant achieved. Com
pleted construction 
of one industrial 
AFB, 

o Completed final 
design for pilot 
plant. 

o Completed construction o Completed long-term 
of process develop- PDU design verifi-
ment unit (PDU) for cation tests. 
design verification 
tests for pilot plant. 

o Combustion testing 
of 10 high-sulfur 
coals (2-4%) and 
4 anthracite culms 
(coal dust of 
J,000-7,000 Btu/lb.). 

o Combustion testing 
of high-sulfur coals; 
oil shale and Texas 
and North Dakota 
lignites. 

o Completed parametric 
testing of 30 HW. 
Initiated parametric 
testing of one 
industrial AFB. 

o Completed construc
t ion of PFB Co,n
bustion Research 
Facility. Initiated 
construction for 
pilot plant. 

o High-sulfur coals, 
lignites, char, and 
oil shale combustion 
tests at lab-scale 
and demonstration. 

FY 81 

$44. 7 
'40.1 

o Completed 30 HW 
program, Completed 
construction of 
second and t~ird 
industrial AFB 
plants; awarded 
fourth AFB demon
stration plant 
contract. 

o Completed hot com
missioning of Com
bust ion Research 
Facility plant. 

o Demonstrated 600 HTBF 
hours, with overall 
operation of 6,000 
hours for AFB. 

o High-sulfur coals, 
lignites, char, and 
oil shale combustion 
tests at lab-scale 
and demonstration. 

.. 

Degree Original 
Objective Het 

o 30 HW boiler demon
strated AFB for 
utility use; industrial 
prototype AFB boilers 
developed design cost 
base and operating 
criteria. Approx
imately 60% of the 
data base has been 
obtained, 

o PFB pilot plant 
project terminated 
at 50% of const"ruc-
t ion, PFB Research 
Facilfty in operation, 
representing 80% proj
ect completion. 

o Program is proceeding 
on planned schedule. 
AFB runs during FY 8 2 
complete; demonstrated 
efforts on first 
generation systems, 

o High-au lfur bituminous 
coal combustion tests 
proceeding on schedule; 
lignite testing requires 

. long-tena effort. 
Anthracite culm testing 
in prototype units 
initiated late FY 1981. 



CoalsfQ!uect i vea 

Heet current e■ission 
atandards for all 
fluidized-bed coaibuation 
(FBC) systems, 

Project AFB life cycle 
costs compared to con
ventional systems based 
on engineering data 
analysis, 

Develop and demonstrate 
by FY 1981 a coal/oil 
mixture (COH) of at least 
30% coal as a substitute 
for oil in boilers, 

~ furnaces, and process 
heaters. 

FY 78 

o Para■etric testing at 
bench and lab scale, 

o Signed 2 contracts: 
one utility and one 
blast furnace. 

TABLE 8-1 

COMBUSTION SYSTEMS 

Bud&et Da~@ ($ Hillion9) Status 
FY 79 FY 80 

o Parametric testing 
at bench, lab, and 
PDU scale, 

o Initiated final 
design. 

o Testing expanded to 
include pilot and 
prototype demo scale. 

o Completed conatruc
tion and installed 
test program at a 
utility. 

' 

FY 81 

o Testing expanded to 
include pilot and 
prototype demo scale, 

o Completed construc
tion and completed 
test program in blast 
furnace application, 

Degree Original 
Objective Het 

o All FBC systems deaon
strate control of SOX 
NOx and particulates 
that meets or exceeds 
current emission 
standards. 

o Capital coats developed 
at 3 AFB units indicate 
savings over conven
tional systems, 
Operating coats are 
planned to be obtained 
during FY 1982. 

o Project coaipleted. 
Coal/oil mixture nov 
on commercial market, 
Program goals of 100% 
complete. 
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Goal a/Objectives 

Phase out induatr\al application 
of AFB to include lo.,..quality coal 
and multiple fuel uses (lignites, 
anthracite, culm, oil shale, char 
.waste ■, etc.) and aseasment of 
advanced AFB concepts in F1 82. 

Assess advanced PFB 
concepts by 1985. 

Develop by 1987 a PFB system 
data base, including environmental, 
coat, and range of coals teated; 
and disseminate to electric 
utilities and industry through 
seminars, papers, and reports. 

TABLE 8-2 

COMBUSTION S1STl,;MS 

CURRJ::NT l'KOGRAH OIIJECTIVES AND BUDGET 

Alternative Methods 

o None. 

o None. 

o None. 

Anticipated Needs 
(for objective target date) 

o Complete and document accomplish
ments and technical data. 

o Conduct preliminary 
performance evaluation. 

• 

o Conduct environmental and economic 
performance projection. 

o Establish PFB combuator operating 
data at commercial scale, includ
ing transient responses, critical 
co,oponent perf or,oance, and 
selected component technology 
development. 

FY 82: $41.0 

Budget Ju■tification 
and Services Provided 

o Complete scheduled bench- and 
PDU-acale studies, including 
natural and synthetic 
aorbent evaluation, effect 
of sorbent and coal 
composition on bed agglomera
tion, determination of 
relevant devolatilization and 
combuator chemistry, and 
verification of scaling 
methodology to provide the 
critical data base required for 
effective use of low-quality 
fuels. 

o Complete scheduled collection 
and distribution of data from 
previously constructed demonstra
tion units to provide baaia 
for industrial assessment 
and utilization decisions. 

& Conduct R&D studies for 
preliminary candidate selection, 
and perform preliminary systems 
analysis to verify initial 
performance projections and 
provide basis for industrial 
development and acceptance 
decisions. 

o Utilize PFB combustion teat 
facility, supported by bench
and PDU-acale studies for 
component testing in operating 
environment, determination 
of load-following capabilities, 
~ateriala testing, improved 
component technology development, 
and systems analysis, to provide 
basis for industrial assessment 
and potential system development. 



w 

°' 

Goals/Obiectives Alternative Methods 

Demonstrate by 1986, an economic o None. 
coal-water mixture (CWH) as a coal-
based fuel that can totally displace 
oil in boilers, furnaces, and 
process heaters designed for oil 
firing, while ,aeet ing current envi-
ronmental standards. 

- Transfer data to industry 
through publications, reports 
and se,ainars. 

Develop engineering data needed 
to project reduced energy costs 
relative to not retrofitting 
eKisting equipment. 

Phase out assessment of the 
potential of coal-fired, 
ash-retaining combustors for 
retrofit to existing oil
and gas-fired equip,aent. 

o None. 

TAHLE 8-2 

L'OHBUSTION SYST~S 

Anticipated Needs 
(for objective target date) 

o Define tolerable slagging/ 
erosion/corrosion levels as a 
function of fuel ash content and 
chemistry, and combustion 
efficiencies/dynamics over a 
range of industrial and utility 
scale boilers/furnaces. 

o Define oil-designed boiler/ 
furnace requirements to accept 
cooubustion products of selected 
retrofit combustor concept(s). 

o Complete survey of existing 
and new ash-retaining combustor 
concepts. 

o Identify specific concepts 
for further development. 

Budget Justification 
and Services Provided 

o Development of a broad, co1111Der
ci~lly acceptable Engineering 
Data Base for the application of 
CWH technology to industrial-
and utility-scale boilers and 
furnaces via contracted efforta 
as a primary data source, and via 
the PETC JOO hp and 700 hp liquid 
fuel test boilers as support 
activities~ The contracted 
efforts are focused on the 
quality and quantity of 
engineering data judged by the 
private user sector to be 
acceptable in forming explicit 
engineering decisions on new 
technology use. 

o Data Base will include a 
c01Dprehensive definition, over a 
range of boiler/furnace sizea and 
types, of ash-loading, slagging 
tolerances, erosion, corrosion, 
unit/system derating, fuela, 
combustion, and emissions 
characterization. 

o Econo■ ic, technical, and 
feasibility definitions for 
the use of specified combustor 
concept(s) with spectrum of 
designs and sizes representing 
e,aplacement to allow assessment of 
potential for conversion- to 
direct coal firing 

o Conduct a,o studies for 
preliainary candidate selection 
and perform preliminary systems 
analysis to verify initial 
p.,rfonuance projections and 
provid" basis for industrial 
development and acceptance. 

...... i 
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Goals[Q!tiectives 

Total Obligational Authority: 
Ob li.s_at ion: 

Develop a technology 
base, through a program 
of concept evaluation 
and experiaenta, to support 
lang-tena activities for: 

- Advanced processes for 
converting coal to clean 
gaseous fuel. 

- Advanced proce•aea for 
converting coal to 
liquid fuel. 

# 

- laproved pulverized fuel 
and synfuel c0111bustion 
processes. 

Improved heat exchangers. 

- Advanced environmental 
control technology. 

TABLE 9-1 

Al>VANCED Rt:SEAKCH AND 'CECHNOLOGY DEVELOl'Ht:NT 

FY 78 

$50.6 
$41.7 

o 184 funda111Cntal 
studies and 
experiments on 
coa I utilization 
processes and 
coa I-re lated 
process engi
neering sciences. 

o 28 new project 
starts versus 
ll8 project 
renews I a. 

o 17 new thrusts 
initiated in the 
research program. 

o 13 significant 
tech no logy spin
offs and trans
fers to develop
ment programs. 

o ll aigni ficant 
ac ient if ic d ia
cove rie s and 
process concepts 
evaluated. 

l'ROGRAH ACCOHPL lSIIHEN'fS 

Bud.s_et Data($ Millions) Status 
FY 79 FY 80 

$7).6 
_tb6.3 

o 17 6 funda,aenta I 
studies and 
experiments on 
coal chemistry, 
coal uti I izat ion 
processes, and 
coal-re lated 
process engi
neering sciences. 

o 18 new project 
starts versus 
168 project 
re newa la. 

o 20 new thrusts 
initiated in the 
research program. 

o 24 significant 
technology spin
offs anJ trans
fers to develop
ment programs. 

o 57 significant 
i,;cientific dis
cov.-ries and 
process concepts 
evaluated. 

$64.5 
ts 1. 1 

o 246 funda,aental 
studies and 
experiments on 
coal chemistry, 
coa I ut ii izat ion 
processes, and 
coal-related 
process engi
neering sciences. 

o 96 new project 
starts versus 
173 project 
renewals. 

o 32 new thrusts 
initiated in the 
research program. 

o 20 significant 
technology spin
offs and trans
fers to develop
ment programs. 

o 4 7 significant 
scientific d ia
coverie s and 
process concepts 
evaluated. 

FY 81 

$65.1 
t60.8 

o 287 fundamental 
studies and 
experiments on 
coal chemistry, 
coal utilization 
processes, and 
coa I-re lated 
process engi
neering science,. 

o 63 new project 
starts versus 
244 project 
renewa I a. 

o 21 new thrust ■ 

inrtiated in the 
research program. 

o 22 significant 
technology spin
offs and trans
fers to develop
ment programs. 

o 48 ■ ignificant 
scientific dis
coveries and 
process concepts 
evaluated. 

• 

Degree Orig ina I 
Objective Met 

o It i1 estimated 
that the ARATO 
program has 
substantially 
(better than 95%) 
achieved the 
objectives for 
FY 1978-81. DOE ha1 
obtained data and 
results directly 
relevant to advance
ment of coal conver
sion and utilization 
technology. 

• ..... 1 
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Goals/Obj~ctiyes 

- Improved aaterisls, 
components, instrumen
tation, and control. 

Transfer technical infor
mation as developed to 
interested private sector 
parties through publication 
in referred journals; 
research presentations at 
profes ■ ional society meetings; 
research patent applications; 
and management of national, 
multi-agency/university/ 
industry conferences and 
workshopa. 

Pro1110te and encourage 
research on coal by 
universities through a 
system of grants. 

TABLE 9-1 

AOYANCED RESEARCH ANO TECHNOLOGY DEYELOPHENT 

FY 78 

o Significant spin
offs and dis
coveries included: 

- Computer models 
for coal gasifi
cation with proven 
industrial appli
cations. De ute
riu,a tracer 
method for inves
tigating chemistry 
of coa I l ique
fact ion. 

o 16,300 potential 
users covered. 

o 990 publications 
provided. 

o 209 presentations 
made. 

o 5 patents 
applied for. 

o 5 workshops and 
conferences held 
with 1,000 
attendees. 

o Not active 
FY 1978. 

Bud1et Data($ Hill ions) Status 
FY 79 FY 80 

o Significant spin
offs and dis
coveries included: 

- Staged co,abustion 
of coal with air 
preheat for 
nitrogen oxide 
control. In-situ 
hydrogen probe for 
measuring hydrogen 
concentration in 
coal I iquefac-
t ion systems. 

o 16,600 potential 
users covered. 

o 1,000 publications 
provided. 

o 225 presentations 
made. 

o 6 patents 
applied for. 

o 4 workshops and 
conferences held 
with 511 
attendees. 

o Not active 
FY 1979. 

o Significant spin
offs and dis
coveries included: 

- Demonstration of 
coal~ater mixture 
fue la. Hove I 
device for mea
suring viscosity 
of coal melts at 
high temperatures. 
Spectroscopic 
technique for 
correlating 
mineral matter 
composition with 
catalytic activity 
for liquefaction. 

o 17,200 potential 
users covered. 

o 1,043 publications 
provided. 

o 238 presentations 
made. 

o 9 patents 
applied for. 

o 6 workshops and 
conferences held 
with 1,235 
attendees. 

o 41 grants awarded; 
34 institutions 
supported; 151 
faculty and 
students involved. 

FY 81 

o Significant spin
offs and dis
coveries included: 

- Hethod for producing 
more effective 
liquefaction solvent 
by selective hydro
genation of Solvent 
Refined Coal frac
tions. High-speed 
laser welding of 
fluted heat 
exchanger tubes. 
Hethod for in-situ 
regeneration · of 
methanation 
catalysts. 

.. 
o 17,400 potential 

users covered • 

o 1,140 publications 
provided. 

o 328 presentations 
made. 

o 8 patents 
applied for. 

o II workshops and 
conferences held 
with 1,430 
a.ttendees. 

Degree Original 
Objective Het 

o It is estimated 
that the program 
substantially 
(better than 95%) 
achieved the objec
tive ■ for FY 78-81. 

o 32 grants awarded; 
44 institutions 
supported; 225 
faculty and 
students involved, 
including carry
overs from previous 
year. 

o The objectives for 
FY 80-81 are 
estimated to have 
been substantially 
(better than 95%) 
achieved. 

,. 



Goala/Obiective• 

Develop a technology baae, 
through a progra• of concept 
evaluation and experiaenta, to 
eupport long-tera activitie1 
for: 

- Advanced proceaae• for 
converting coal to clean 
gaseoua fue 1. 

- Advanced processes for 
converting coal to liquid 
fuel. 

- laproved pulveri&ed fuel and 
synfuel combustion processea. 

~ - laproved heat exchangers. 
( FY 82 only) 

- Advanced envi ronaenta 1 
control technology. 

- laproved •ateriala, co■po
nent ■, (FY 82 only) 
in■ tru•entation, and control. 

Transfer technical infor■ ation 
as developed to intere1ted 
private sector parties 
through publication in referred 
journah; reaearch pre ■entations 
st professional ■ociety meetings; 
re search patent applications; 
and 111anagement of~national, multi
agency/univer1ity/industry 
conferP.nce~ and workshops. 

Phase out grant ■ for research 
on coal by universities in FY 82. 

TABLE 9-2 

ADVANCED RESEARCH AND TECHNOLOGY DEVELOPMENT 

CURRENT PROCRAH OBJECTIVES AND BUDGET 

Alternative Hethoda 

o Rely on private sector to provide 
funds for support of technology 
base activities. 

o Rely on private sector infor
•ation services to collect, 
review, and submit infonaation, 
and to sponsor all conference ■ 
and workshops. 

Anticipated Needs 
(for objective target date) 

o Conduct fundamental studies and 
experiments to develop a better 
understanding of coal chemistry, 
coal utili&ation proceaaea, and 
coal-related proceaa engineering 
sciences. 

o Initiate new projecta and continue 
with promising project ■ that 
contribute to the development of 
the research program technical 
base. 

o Identify, analy&e, and aolve 
engineering problema conaon to coal 
converaion processes, utili&ation 
processes, and control tech
nologies. 

o Conduct inveatigation into beha,u.or 
of materials to improve reliability 
and endurance of converaion and 
utilization proceaaes, heat ex
changers, and control technologies. 

o Promote ■ e•inara, workshops, and 
conferences and publish reports to 
facilitate rapid transfer of 
information. 

o Ensure technical reports are 
accurate and timely. 

o Non~. 

PY 82: $56.3 

Budget Juatification 
and Service• Provided 

o Evaluation of concept ■ that offer 
the potential for new proceases and 
proce11 improvement, for coal 
conver1ion and utili&ation, i.e., 
truly advanced, lower coat tech
nology that ha1 fewer atep1, that ia 
ai■pler, or that per■ ita 1ubatan
tially higher production rate• per 
unit volu■e of reactor. 

o Proviaion of a better ■cientific and 
engineering ba1e for ongoing re
■earch and develop■ent progra■1. 

o Evaluation of unique approache ■ to 
improved materials of construction 
and component de ■ ign that may lead 
to enhanced reliability, efficiency, 
and long life in coal conver■ ion and 
utili&ation processes. 

o Development of i■proved under
atanding of behavior of 
■aterials and components in 
foaail energy procesaes. 

o Effective diseemination of reaearch 
re1ults to other researcher ■ and to 
technical persona in the private 
aector for uae in enhancing ·the 
viability and COllllllercial feasibility 
of proces ■e• for coal conversion and 
direct uae of coal. 

o No funding beyond FY 82. 

•••-- e 
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Coala/Objec~ive• 

Total Obli1ational Authority: 
Oblitation: 

Develop by 1986 i ■proved 

flue 1a• cleanup tech
nolo1iea. 

- Achieve availability of 
at least 90 percent. 

;:. - leduce acrubber alud1e 
by at leaat 50l co■pared 
to current li■e/li■e
atone ■crubber ■• 

- Achieve projected coat• 
no 1reater than the 
current atate-of-the
art ■ y ■ te■■• 

FY 78 

0 
0 

TAIILE 10-1 

ADVANCED £NVIRONH£NTAL CONTROL TECHNOLOGY 

PROGRAM ACCOHPLISHHENTSI/ 

Bud1et Data<• Killion■) Status 
FY 79 FY 80 

$7 .o 
.6.8 

$38.4 
tJ6.8 

o DOE/EPA cooperative 
evaluations on full 
acale forced oxida
tion, li■e/li■eatone 
te ■ ta co■ pleted. 
NSPS achieved. 90-981 
availability attained 
in ahort-ter■ teat ■• 

o Initiated joint DOE/ 
EPA large-■cale eval
uation of pr011i ■ ing 
e■erging FGD ay■ te■a 
(i.e., regenerable 
■yate■a, gyp■u■ pro
ducing ayete■ a, sul
fur and ■ulfuric acid 
producing ■ yate■■). 
B■■ed on work to date, 
50-100% aludge 
reduction ■hould be 
obtainable. 

FY 81 

$34.4 
tl2.4 

.. 

o TVA'• Shawnee Power 
Plant co■ pleted teata 
on adipic acid and 
forced oxidation. 
Indicate i■prove-nta 
in aulfur for■ation. 
capture and aulfur 
for■at ion NSPS 
achieved. 5 to 10% 
coat reduction in
dicated. Run ■ too 
abort to ■eaaure 
availability. 

o DOE/R&D progra■ 
focused on li■e ■pray 
dryer ■ for high aulfur 
eaaterd coaia, poten
tially the ■oat valu
able ■ yate■ for U.S. 
application ■• 
COllpleted lab teat ■ 

verifying NSPS aulfur 
capture. 

o Li■e ■ pray dryer••• 
utility ay ■ te■ pro
jected to offer ■ore 
than 10% reduction in 
capital coat and 
1~% reduction in 
operating coat. 

Degree Ori1ina I 
Objective Net 

o Progra■ objective• vera 
■et on an experi-ntal 
ba1i1 at aeveral teat 
aitea. It re-ina for 
the private aector to 
utilize thia data to 
refine co■■ercial 
procea ■ea to achieve 
thia objective under 
a wide range of 
condition ■ and coal ■• 

o the feaaibility of 
econo■ically e■ployiaa 
dry and regenerable 
proce1ae1 which would 
1reatly reduce alud1e 
ha ■ been de■onatrated 
at •••II acale. It 
re-in■ for the 
private aector to 
utilize thia data to 
develop co-ercial 
proceaaea to 
achieve thia objec
tive under a wide 
ranae of condition ■• 

o lqinearin1 feature ■ 
and coat• viii be 
validated in FY 82-84 
proar•• with utility 
■ lip ■ trea■ teat ■ 
(81 funding). 

!/Acco■pli ■h■ent ■ include coal cleaning (previously part of Mining Re ■earch and Develop■ent progra■); howe•er, funding for coal cleaning activity 
ia included in the Hining lle ■earch and Develop•ent eection. 

-

-~'"a ., ' 



Goala/Objec~i"• 

°""lop bJ 1985 hot 1a• 
·•tr•- cl•■nup technolo1ie1 
for application to PFB 
turbine co.biaed crcle 
ey■te■• that will en■ble 
the achieve-nt of a tur
bine inlet •tree■ con
taining no arc ■ter than 
.012 1ru• of SCP parti
Clllate and 0.02 ppm of 

~ 
N 

allr.• li. 

Develop b1 1986 hot 
de1ulfuri&ation technolo11 
for application to a••ifier 
fuel aa• 1treu1 to reduce 
aul fur conceatr■tioa below. 
I PP'I• 

Develop and de-aatrate 
i ■prove-nt, in coal 
preparation technique• a, 
a ■ean• of decrea■ina the 
coat of coal utilisation, 

n 78 

TABLE J9_::-l 

APYANCl!b l!NVlllONtUNTAL CON11l0L TECHNOLOGY 

Bud.1,et Data($ Nilliona) Statu■ 
FY 79 FY 80 

o Initiated contract, 
reaulting from hot 
gaa cleanup PRDA. 

o Laboratory and bench
acale te,t■ initiated. 

o Initiated ba■e 
technology R&O 
■ct ivitie1, 

o Initiated develop■ent o 
of high-gradient 

Showed fea■ ibility of 
ash-pyrite ■eparatioa 
by tvo-■tage froth 
flout ion. 

proce- ■ (HQtS). 

o Continued re1earch on 
che•ical coal cleanina 
proce ■aea. 

o Initiated develop.eat 
of tvo-■ t ■ge froth 
flotation proce■• 
to ■eparate ,ah and 
pyrite. 

o Proved high-gradient 
•aanetic ■epar■tion■ 
(HQIS) procea■ to 
■epar■ te pyrite■ and 
other aetallic 
■inerala fro■ fly a1h. 

FY- al 

o Particulate 1oal1 
achi eved ia cold fl
bench-1cale teata. 
0,2 ppm alkali 
achieved in lab te1ta, 

Daar•• Oriainal 
Obj_ective Net 

o Hot aaa te1ta were 
planned to beain ia 
early FY 82 CUrti,1-
Wriaht Pre■1uri1ed 
Fluidi&ed-Bed Co■buator 
facilit,. 

o 10 Pi- eulfur achieved o 
ia laborator1 te■ta. 

l&pect to de-aatrate 
regeaereble eorbent 
•r•t•• OD gaai~ier •lip
•trea■ ia PY 82 to 
echieni hydroaea aul
fide re■oval level, 
below 5 ppa, lf 
euccea■ful, objective 
e&pected to be achieved 
by planned date. 

0 

o Co■pleted laboratory 
development pba■e, 
HQfS proce■■, 

o Sulfur aad a■h e&trac
tion of up to 901 
achieved by che■ical 
coal cleaning. 

o Initiated proceaa 
valid■tioa te1t■ of 
two-■ taae froth 
flotation, ■elected 
preferred che■ical 
procea■e■ for con
tinued develop■ent, 

.. 

o Net oriainal objec
tiw■ of incre-ntall:, 
iaprovia1 ■elected 
cleaniaa procee ■e• 
vfth re■pec t to 
aep1ratioa efficienc:,. 

o Net baaic objective of 
e&tractina at le1■t 
501 of oraan!c •ulfur 
by cbe■ical ■ethod1, 

•di • · I 
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Goals/ObJectives 

Develop by 1990 coabined flue-gas 
cleanup technologies that meet 
current environmental standards at 
lover costs than separate conven
tional syste■ s. 

Develop by 1989 improved hot 
gas stream cleanup technologies for 
gasification and pressurized 
fluidized-bed (PFB) combustion 
systems to achieve process 
strea■ cleanup of less than 0.02 
cu. ft, particulate loading. 

Develop by 1991 hot desulfurizatioo 
technology for application to gasi
fier fuel-gas streams to reduce 
sulfur concentrations belov 1 pp■ 
for use in fuel cells. 

TABLE 10-2 

AUVANCEI> ENV IRONHt:NTAL CONTROL TEC.HNOLOGY 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods!/ 

o Shorter ter■ , lov-rlsk reaearch 
vill be the responsibility of 
industry. No viable alternatives 
for these longer ter■ , high-risk 
activities. 

o S11111e as above. 

o Same as above. 

Anticipated Needs 
(for objective target date) 

o Test and evaluate advanced 
combined NOx/SDx re■oval 
technologies. 

o Develop a sorbent regeneration 
process for alkali cleanup 
at the proof-of-concept scale. 

o Evaluate advanced particulate 
removal concepts at the 
proof-of-concept scale. 

o Evaluate fuel cell tolerance 
to gas stream contaminants. 

o Develop required instrumentation 
for contaminant measurement. 

o Process research and developcaent 
to meet hot deaulfurization 
requirements. 

!/The current program has been sufficiently focused so that there are no efficient alternative methods. 

FY 82: $22.0 

Budget Justification 
and Services Provided 

o Si■ultaneous re■oval of pollu
tants in one process offers 
potential coat advantages. This 
approach ia being pursued by 

-characterization of one or ■ore 
pro■ising combined N<>x/SOx 
re■oval technologies. 

o Successful achievement of these 
objectives vould result in a 
clean gas stream that vould not 
erode or corrode turbine 
components and vould not require 
to ■eet NSPS. 

o Characterization of alkali 
re■oval/sorbent regeneration 
and particulate removal 
processes are under vay. 

o Stringent sulfur cleanup 
is required to prevent 
degradation of fuel cell 
perfonaance to unaccept
able levels. 

o Sensitivity of fuel cell per
formance to contaminants such 
as particulates, chlorides, and 
others must be ident.fied. 



4:-
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Goals/Objectives 

Identify and develop aodiflcations 
to combustion and gasification 
processes to either suppress 
pollutant for-.atlon or re•ove the 
pollutant fro• the gaseous phase. 

Identify and develop advanced 
coal coabustion waste ■anageaent 
techniques, 

" 

Refine coal preparation technology 
to obtain up to 90% extraction of 
sulfur and ash. 

TABLE 10-2 

ADVANCED ENVIRONHl>NTAL CONTROL TECHNOLOGY 

Alternative Methods 

o Same as above, 

o Sa■e as above. 

o Sa■e as above. 

Anticipated Needs 
(for obJectlve target date) 

o Assess the ■ost desirable 
NOx control techniques, 

o Select ■ost suitable sorbents 
for capture of alkali, trace 
aetala, and hydrocarbon 
conta■lnants, 

o Perfona foasll fuel waste 
sa■pling and characterization. 

o Perfona characterization of 
floe coal samples representa
tive of most critically important 
coal sources by washability 
and structural tests, 

o Develop advanced tech
nologies to liberate and 
extract inert •lneral aatter 
fro■ fine coals, 

o Perfona development tests to 
extract organic sulfur fro■ floe 
coal by che■ical techniques, 

o Perfona development tests to 
grind, dewater, consolidate, 
and handle fine coals by ultra
sonic, microwave, and other 
■ethods, 

o Prepare •superclean· coal 
samples for engineering teat 
evaluation, 

0 

,, 

Budget Justification 
and Services Provided 

o Suppressing pollutant for
■atlon or re■ovlng pollutants 
ln the combustion or gaslfl
cation process itself is 
potentially ■ore cost-effec
tive than flue-gas cleanup. 

o Provide greater incentives- for 
coal utilization by a■elio

rating the econo■ic and 
potential environmental con
straints associated with 
coal coabustion waste products-
through development of waste 
sa■pling and analysis methodology, 
and characterization. 

o Provide technology to assess the 
cleanability of specific U.S. 
coals and develop advanced pro
cesses to upgrade the quality of 
such coals to levels rivaling 
distillate fuels, 

o Fine coal vashability testing 
of high-sulfur Appalachian and 
■ idvestero coals to enhance their 
utilization. 

o Design feasibility evaluation of 
fused salt and microwave pro
cesses to reduce sulfur and 
aah to less than 1%, 



Goah/(ll)jec:tivu FY 78 

Total Obliaational Authority: $29.0 
t28.1 Obligation: 

Conduct atudiee to 
eelect ooe or aore 
f ir1t-1enerat ion 
eurface retort pro
ce ■eea and coaplete 
en1ineerin1 de1i1n 
etudie1 on c-ercial-
1cale proce11 aodule1 
by 1983. 

Evaluate tvo vertical 
aodified in-eitu (VNIS) 
retort de1i1n1 by 1980 
and deaoo,.trate at 

.p.l•rae 1cale the de1i1n 
1.nwith the be ■ t overal I 

perfoniance by 1983 in 
a clu1ter confiauration. 

Develop and deaon1trate 
at Iara• 1cale a hori
&ont1l aodified in-1itu 
technoloay (HHIS) by 1981 
applicable to ne1r-1urface 
depo1it1 io Utah, 

o Coapleted te1t of 
120' • 120' a 200' 
ve rt ica l-1 lot 
de ■ ian (field). 

o 20' & 50' & 7 5' 
pilot, JO' over
burden, produced 
1,003 barrel,. 

TABLE 11-1 

OIL SHALE 

PROGRAM AC(l)HPL ISlttENTS 

Budlll_Data (i Hillione) Statue 
FY 79 FY 80 

tt.9.9 
$34.J 

o Completed te1t of 
164' a 164' a 270' 
hori &ontal-1 lot 
de1i1n (field). 

o Blaeted 94,000 ton 
production retort, 
21 7 1 wide , 4 5' 
overburden, JO' 
thick, 230' wide. 

tt.J.8 
t]9. 5 

o Cho1e two de1i1n1 
(Paraho, Superior). 

o Increa■ed pilot 
width to 108', 
length to 156'; 
produced 5,480 
barrel,, bleated 
eecond production 
retort i ■proved 
de ■ ign. 

FY 81 

$37.4 
tu.1 

o Paraho de ■ ian 
c011pleted 12/81. 

o Completed 3 te1ta 
of new 1t1rtup 
burner de1i1n• 
( fie Id). 

" o Ianited firat 
production retort. 
Produced 12,600 
barrel,. 

Dear .. 0ri1inel 
Obj~c~ive Met 

o Two deeipe ■elected; 
ooe c011pleted 12/81, 
Deaonetration objec
tive eliainated fro• 
oriainal eet. 

o Achieved 40% recovery; 
oeed 60-701 for 
c-rcial viability. 

o Met or ezceeded 
diMn■ ion objective. 
Developed i ■proved 

bla1t de1i1n1; pilot 
retort• produced up 
to 54%. Fi ■cher ••••Y 
fir1t production-1cale 
retort deaon1trated. 
Need for further 
iaproveaeot in bla1t 
and proce11 control 
deeigo-e1ti .. ted 
25-JOI oil recovery. 
No clu1ter deaon1tra
tion. Need, for 
environaental control 
re1earch identified. 



Coal•l!!!J.ective• 

Develop technology for 
■ore efficient in-eitu 
bla1t de1ign1, proce11 
contro 1, and environ
-nul control. 

~ 

°' 

p 

Develop, de■on1trate at 
larae ,cale, and evaluate 
bJ 1981 a auperheated-
1te1■ retort in& concept 
applicable to the 
Colorado leached sone. 

FY 78 

o Defined heating -ch
anie■ for large ,hale 
block•• ~e-di-n-
1ional retort model. 
Static ■echanical 
propertie, of ehale. 
C..ar reaction,. 
Beain enviro111tental 
data ba,e a11e■bly 
for wastewater treat
■ent. 

o Field 1ite te1t1 for 
de1ign completed. 

TABLE 11-1 

OIL SHALE 

Bud&et Data (i Million,) Statue 
FY 79 FY 80 

o Lab and field te,te 
to develop fracture 
■odele (true and 
modified in-aitu). 
Oil degradation -ch
ani••• de fined. 
ltinet ic a input to 
procea• ■ode l. 
Standard retort pro
ce,, water 1ample1 
prepared and 
d iatri buted. 

o Sti■ulation te ■ t 
(lab), field con
■ truction, initiate 
1te ■■ injection. 

o Coapleted initial 
aerie, of funda
■ental bla1t te1t1, 
completed bench-acale 
water treat■ent 
atudiea. Shale oil 
che■ i ■ try identified 
indicator■ for oil 
degradation durin& 
retorting. Stea■/ 
air effect, on VMIS 
identified. 

o Achieved continuou1 
1uperheated 1team in
jection, e ■ tabliahed 
clo■ed recycle water 
1elf-aufficiency. 
Fir,t oil production. 

FY 81 

o Tracer ga, and loa
ging technique devel
oped for rubble eval
uation. Lab atudie1 
of low-void retortina, 
Initial te1t1 of en
vironaental control 
technology for gaa, 
Initiated 1ulfur 
che•i•trJ atudy. 
Initiated geoche■ical 
1tudy of ea■tern 
ahalea, !■■tern 

1hale1 PDRA i1aued. 

o Continued oil pro
duction, re,earch 
need, on oil/water 
,eparation, oil re
covery, environaent. 
diagno1tic1, im
proved heat delivery 
ay1te■ identified. 

0 

DearH Original 
Objective Net 

o Modified ia-eitu retort
ing che■i■ trJ fully 
underatood. lefineaeat 
of one-di■enlional ■odel 
and eaten1ion to tvo
di■enaion, needed, 
Similar atudiea and 
■odela needed for aur
face retort proceaaea, 
Half of enviroo■ental 
■itiaation ,tudiea on 
retort water co■pleted; 
need enaineerina-
acale atudiea. Lab 
teata to develop frac
ture ■odel, eatended to 
field--aubataatial enci
neerina-,cale blaat data 
required to develop 
generic predictive de
aian capability. Sub
etantial beainnina on 
eaatern ahale technoloay 
baae for Michigan, and 
■ore li■ited ,t·udiea on 
Ohio and lentucky ,hale ■ , 
under Dov and IGT con
tract ■ deacribed below, 

o Technical objective ■ of 
teat aub1tantially ■et, 
concept feaaibility 
de■onatrated, long-range 
technoloay baae reaearch 
need, identified, 



Goal~/Obj~cti,,_, 

Develop data baae for 
deep ea1tern 1hale1 in 
Hichiaan, including field 
te1t1 of four fracture 
concept• and tvo energy 
recovery te1t1 by 1980. 

Coaplete proc111 concept 
develop-at te1t1 at PON
acale u1in1 • hydrogen 
retortina. technique on 
at lea1t tvo ea1tern and 

~ one ve1tern 1hale1 by 
-.... 1982. 

Evaluate f1a1ibility of 
an advanced ia-1itu 
radiofrequency proce1a
in1 concept, iacludina 
at leaat one •-11 field 
eaperi-nt on oil ahale 
by 1981. 

Traa1fer technoloay to 
indu1try through colt 
aharina, vork1hop1, and 
publication,. 

PY 78 

o Coapleted field 
fracture te■ t1 and 
fir ■ t c011bu1tion 
te1t. 

o 118 publication, 
96 papers 

I vorklhop 
6 conference, 
I 1e■ioar 
4 task force 
■eeting• 

11 tuk force 
pre1eotatioa1 

7 task force pub
lic1tion1 

TABLE l l-l 

OIL SHALE 

Bud&et Data($ Hillion1) Statu1 
FY 79 FY 80 

o Completed evaluation 
of fracturing, initi
ated 1econd co■bua-
t ion teat,. 

o Awarded contract to 
IGT. 

o Awarded contract to 
II TRI. 

o 142 publication, 
71 papers 

1 vorklhop 
4 conference, 
l 1e■inar1 
5 ta■k force 

meeting• 
1S t aak force 

pre1entation1 
9 task force pub-

licationa 

o Co■pleted all field 
and laboratory re-
1earch on Mtri■ 
■ hale deposit. 

o Lab-acale unit te1ta 
on ea,tern 1halea 
achieved greater than 
t vice Fi acher a 11ay. 

o 2 1mall field ea
peri.enta in Utah 
in I cubic meter 
block, produced 
shale oil. 

o 127 publication, 
104 papers 

l vork■hop1 

S conferencea 
4 1e■iaar1 
9 taak force 
■eeting1 

18 tuk force 
preaentat ion, 

13 taak force pub-
lication1 
peer review 

FY Bl 

o Conducted rune on 
both ea■tern and 
veatern 1ha le.1 in 
PDU and achieved 
i■proved yield,. 

o Co■pleted report, on 
oil 1h•le ·taboratory 
and field 1tudie1. 
Continued 1aperi■ent1 
on tar 1and1. 

o 82 publication, 
S4 papers 

1 vorklhop 
12 conference, 

2 1e■inara 
12 tuk force 

meeting• 
7 t uk force 

pre1entation1 
7 ta ■k force pub-

lication1 
l peer review• 

.. 

Dearee Oriaiaal 
Objective Net 

o Developed eatea1iv1 
data ba1e on Hichiaan 
ea1tern 1hale reaource; 
identified fracture 
technique with areateat 
potential for future, 
Develop■eat of a proceaa 
for lov-to-.ediu■ Btu aaa 
production indicated, but 
would require eaten1ive 
lona-ter■ and high-riak 
re1earch. 

o Sufficient proai1e de.,n
atrated 10 that induatri
al 1pon1or ia uoder
vritina further develop
aent. 

o Thia va1 a joint oil 
ahale/tar ••nd fea1ibil
ity atudy. Concentrated 
on tar ••nd becau1e of 
fundina ratio. Li■itad 
contract objective, for 
oil abate were achieved. 

o A dyna■ic technoloay 
tranafer progra■ vaa 
achieved. 

= 



Coal!i10biectbo 

Develop ba1ic data and eateod 
•ioale-borehole bla1t aodel 
capability to aultiple-tlorehole, 
aultiple-rov aodel to eupport 
affective aod predictable ■hale 
fr•a-otation de1i10 by 1990. 

Obtain reaction cheaietry and 
kiaetic1 aad develop tvo-
d iaeaeional, aodified in--eitu 
retort procee• aodel by 1987; 
oa 1urface proce11 aodel1 for 
indirect beat trao1fer eyeteae by 
199]. 

~ 

<»Develop aeocheaical data ba1e for 
lover arade veetero ehalee. 

Characterise eaieeiooe aad va1tee 
froa retortioa proceeee• eo that 
enviro1111eot1l impact aitiaatioo 
procedure• cao be de1i1aed, de
veloped, and evaluated. 

Deaign, develop, and te ■ t control 
technolo1ie1 for veter, air, and 
eolid va ■ te. 

I) 

TABLE 11-2 

OIL SHALE 

CURRENT PROGllAH OBJECTIVES AND BUDCET 

Alternative Method• 

o Rely on private 1ector, which h•• 
low probability of eapending 
re1ource1 in thie area. 

o !apirical epproach to de1i1n, low 
efficiency.· 

o Diecard or ianore lover grade 
reeource, which caueee lo•• of 
aajority of re ■ource (80-95% 
loae). 

o EPA and indu■ try have epecific 
and liaited ace••• to proceee aod 
ll&D facilitie ■ and data which 
will 1tifle proare■■• DOE 
ha■ in-place proara■ and facilitie,. 

o Liaited EPA and indu1try a,D, will 
1tifle proare ■•• 

Anticipated Need ■ 
(for objective target date) 

o Teet data froa inetruaanted field
ecale, aultiple borehole eaploeive 
■hote aod coaputer aodel develop
aent by 1987. 

o Multiple teet rune io laboratory 
retort•, ■athe■atical evaluation 
of reeulta, che■ical analyeee of 
product aod vaete etre•••• inte
gration of reeulte in coaputer 
aodele. 

o Hineraloaic •n•lyeea aod Fiecher 
ae ■ay• of oil ehalee repreeent- .• 
ative of epecific depoaita. • 

o Deteraine the relationehip between 
proceee variable ■ and eaieeion 
characterietice of firet genera
tion proce■■ea by 1987 (particu
larly To ■co and Union). 

o Utilize LE.TC North Site 150 too 
Retort •• an eaperi-ntal teet 
bed. Varioue new and eaietina 
control etrategiee will be eval
uated by 1986. 

n 12: $1t.2 

ludaat Juetificatioo 
aod Service ■ Provided 

o Iaproved capability to deaiao 
blaet pattern• to aive deeired 
diatributioo of particle ei&e aod 
peraeabilitiee for io-eitu 
proceaeee. 

o laproved technology viii 
accelerate uee of ehale oil by 
U.S. iofraetructure. Hore 
efficient recovery eince leea · 
energy per barrel of product viii 
be required . Deeiao proce■•e• 
for reduced eoviron■ental 
eaiaaioae aad to aatcb 
reeource characterietice. 
Higher reeource recovery. 

o Geocbeaical iofor■ation ia needed 
for ratiooaJ deeign of proceeaea. 

o Environmental iapact aitiaatioo 
etrategiee uy be incorporated 
into proceee deeiao• for 1ecood 
aeoeratioo. 

o Cooveotional and eaietiog control 
technoloay have only• ■oderate 
probability of beioa applicable 
to 1hale, Nev technoloaie•vill 
have to be developed, 
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Coala/Objacti,rea rY 78 

Total Obliaatioaal Authority: $53. 7 
!i_Q,!! Obli&at_ig_n; 

Accelerate th• develop
Mat of enhanced oil 
recovery (EOI) technolo
aie• throuah applied 
reaearch and field te1t1, 
coverina light and heavy 
oil• and tar aanda. 

Deteraiae the potential 
of •icrobial 1ti■ulatioa 
of oil production. 

Deteralne !OR potential 
for all proce11e1 and 
type, of oil by 1981. 

o Initiated I DOE/in
du1try co1t-1hared 
field teat; continued 
22. 

o 8 field teat report, 
publi1bed. 

o Data and re1ource 
re,ulta publiahed in 
6 technical report,. 

TABLE 12-1 

UNOONVENTIONAL PETROLEUM TECHNOLOGIES 

PROGRAM ACOOMPLISlttENTS 

Bud1et_Data ($ Hilliona) Statua 
FY 79 FY 80 

$54.0 
!5 o. 9 

o Initiated 3 coat-
1hared field te1t1; 
terminated 4, con
tinued 22. Incen
tive progra■ begun. 

o 10 field teat report• 
publiahed. 

o Data and re1ource 
reaulta publi1hed in 
JJ technical report,. 

o Che■ical flood can
didate reaervoir 
1tudie1 completed. 

$35.2 
13 3.1 

o Initiated 2 co1t
•hared field teat,; 
terminated 4, con
tinued 20. 278 in
centive project• 
propoaed. 

o 21 field teat report ■ 
publiahed, giving 
original engineering 
data. 

o Data and reaource 
reaulta publi1hed in 
5) technical report,. 

o Deter■ination that 
•icrobial enhance-nt 

. of oil recovery held 
promi1e and e ■ca

lating oil price, 
■ay make it economic. 

o Ther■al and COz 
candidate re■ervoir 
1tudie1 completed. 

FY 81 

$25.3 
t24.7 

o Initiated O coat
ahared field te1ta; 
terainated 4, con
tinued 16. 423 in
centive project ■ 
propoaed. 

o 10 field teat report ■ 
publiahed preaeatiq 
1everal aucce••••• 

o Data and reaource 
re1ulta publi1hed in 
54 technical report,. 

o Diacovery of brine
tolerant ■ icrobea 
that can di1place oil 
by: (I) foraatioo 
of carbon dioaide and 
■olventa in aitu, (2) 
for■at ion of powerful 
e■ul ■ ifyiag bioaur
factanta, (3) foraa
tion of biopolyaer1, 
and (4) the degrada
tion of heavy oil. 

o Detailed field teat 
analyai, for deter
■ ining EOI atate-of
the-art begun. Merg
ing of candidate 
reeervoir ■ tudie ■ 
reaulta begun (all 
proce■■e •). 

Dearee Oriaina I 
Objective Net 

o Within the budget and 
ti•e period li■ita the 
objective• have been ■et. 

o Developed iaprove•nt, in 
de1i1n of IOR proceaaea 
and iotearated three i•
prove■eat• into field 
teata. Scientific ia
for■atioa developed not 
otherviae available. 

o larly pha1ea of reaearch 
very pro■1 ■ 1na. Will 
coaplete early pha■e, in 
FY 82 •• bactaround for 
an international ■yapo
■ iu• in Olllaho■a in 
FY 82. E1tabliahed pre
li■iaary operating para
•ter1 for both anaerobic 
and aarobic bacteria. 

o Defined area ■ of procea ■ 
and re1ervoir coa
atrainta. lleaulta are 
uaed to focua R&D to i•
prove predictability for 
EOI proce••••• Oriainal 
objective ■ 7SZ completed. 
Identified beat candidate 
re ■ ervoir ■• 



Coala/Obiecti,,.• 

Develop technolo&Y by 
1982 for atea■ injectioo 
in deep (2,500 ft,) 
heavy oil reservoirs. 

laprove atea■-drive 
proceu efficiency 
fro■ curreot average 
of 501 to 601, uaina 
additive a, 

Apply therael recovery 
■ethod ■ to tar sand ■ , in
cludiq ~o■pletioo of ao 
in-situ co■bu■ tion and 

1.11 ■teaa iojectioo teat, 
0 

Support the petroleu■, 
aa■ , and shale oil pro
araa■ throu&h the 
develop■eot of novel 
equip■eot, io■ tru■eota
tioo, end procea ■ea in 
eatractioo, upgradina, 
and utilization; cootinu• 
drillio& techooloay 
research by: 

- Characteriutioo 
leaearch, 

FY 78 

o Inveatigatioo of 
technical fea ■ tbility 
of atea■ drive pro
ceu ioitiated, 

o See below, 

o Qiaracteriaation 
atudiea on bydro
aenated shale oil 
aod raw shale oil io
dicated deleterious 
coapouoda needing 
re■oval, 

TABLE 12-1 

UNOONVENTIONAL PETROLEUH TECHNOLOGIES 

Bud1et Data($ Kil lions) Status 
FY 79 FY 80 

o Began work towards 
development of in
sulated down-bole 
tubing and down-hole 
atea■ generator, 

o ~iveuity R&D on 
■ urfactant additives 
for improved mobility 
control begun, 

o Co■bination of re
verse and forward 
co■bu ■ tion proce ■aea 
teated, 251 of ori
ginal oil-in-place 
recovered in one 
eaperi■ent, 

o See below, 

o lncrea■ ing support of 
Strategic l'etroleu■ 

Reserve Office ahova 
which oils can be co
■ ingled, 

o Completed aurface 
testing of tubing 
and generator. 

o Field aitea selected 
for pilot teatiog of 
additive•• 

o D■ ta fro■ fir■ t in 
situ atea■ drive 
field experi■eot 
obtained, 

o See below, 

o Beginnina of coopera
tion between BETC and 
Yeneauela in charac
teriaatioo atudiea 
needed for proceaaina 
of heavy petroleum, 

FY 81 .. 
o Down-hole te ■ tiog 

initiated, 

o University reaearc~ 
directed to find ia
proved additive ■, 
Additional field 
testing initiated, 

o Major proble~ area ■ , 
such aa proce ■ a con
trol and efficient 
handling of the ea
treaely vi ■coua pro
duced. oi_l, identified 
and indic·ationa of 

llear•e Oriainal 
Objective Net 

o Teatioa to date ■hova 
the concepts and 
prototype equip■eot are 
operative down-hole, 
Looa-tera te ■ tiaa ie ia 
proare ■•· 

o Cootributiooe fro■ ■aaJ 
univer■ ity projects, 
Several pro■iaina addi
tive ■ reaulted fro■ lab 
atudiea, Field reaulte 
to date look pro■ i ■ ina, 
but teate not Jet co■-
pleta, 

o l&peri■eot ■ have provided 
eocourage■ent for appli
catioo of the coabu■tioo 
proce ■■e ■ to tar aanda oa 
a larger pilot scale to 
deter■ ioe econo■ic para
■eter ■• Objectives 751 

■olution• provided, aet. 

o See below, 

o Analytical work on 
Cerro-Negro, 
Ve ne a:ue la , crude 
in proarea ■• 

o See below. 

o Contioued loaa-ter■ ef
fort, with phaaea co■-
pl.eted each fi ■cal year, 
SPI and industry very 
aupportive, 



VI .... 

Goal•/Obiectivea 

- 'lher■odyu-ica 
leaearcb. 

- Proceuing 
leaearch. 

FY 78 

o Fiaaerprinting of 
crude oil• advanced 
with ■any deter■ ina
tion• of ben~ene and 
toluene in crud••• 

o .Apparatu• built for 
■eaeure-nt of gaa 
eolubility in foaail 
fuela, a uaeful ap
paratua for all hy
dro-treatina etudiee. 

o le-refining -thod 
for uaed lubricating 
oil potential that 
wae danloped at 
HTC. 

o Bench-.cale hydro
aeneration unit re
ceived for upsrading 
foaail fuel• and 
re■oval of hetero
etoaa. 

TABLE 12-1 

UNCONVENTIONAL PETROLEUM TECHNOLOGIES 

Budget Data($ Hill!o~~) Statua 
FY 79 FY 80 

o Correlation developed 
that allow• predic
tion of 1,0500 F 
reaid volu■e fro■ 
knowledge of 787° r 
reaid volu■e. 

o Spectroecopic etudiea 
comenced on nitrogen 
co■pounde known to be 
deleteriou• in ahale 
oil• Knowledge of 
ther■odyna■ ic proper
tiea will ehov beat 
condition• for re
■oval. 

o Shake-down runa were 
done with bench-ecale 
hydrogenation unit. 

o Nev ■ethoda eaplored 
for aeparating heavy 
enda ueing HPLC tech
niquee. Work con
tinuee. 

o Continuation of •ig
nificant eupport on 
etorage co■patabilitJ. 

o Field ionization-•• 
epectro■etry and 
CC/HS being developed 
for analyaina heavy 
enda/heavy oila. 

o Funding requeated to 
atudy ther■odyna■ic 
propertiea of nitro
gen coapounda that 
■uat be re■oved fro■ 
■hale-derived fluide. 

o Shale oil liquida 
were upgraded with 
bench-acale hydro
aenation unit. 

o Hecheni••• of che■ i
cal reaction• caueing 
inetability of foa
ail-derived liquid• 
during atoraae were 
atudied. 

FY 81 

o Nev ■ethoda developed 
for re■ovina acida 
and baeea uaing ion 
eachange reaina. 

o Continuation of aup
port to Strategic 
Petroleu■ laaerva 
Office. 

o Probe ■icrodietilla
tion -•• apectroaetry 
atudiea have lad to 
develop-nt of tech
nique for deter■iniaa 
heata of vaporiaation 
fro■ detailed co■-
poaitiona l data. 

o Funding received for 
atudy .of org_anic 
nitrogen co■pounda. 

o Syntheaia and purifi
cation of 5 nitroaen 
co■pounda in progreaa 
uaed. 

o Ther■odyna■ ic atudiea 
in progreaa on two 
organic nitrogen 
co■pounda. 

o Individual bad-actor 
nitrogen co■pounda 
were identified, and 
relationahip of ■ole
cular atructure to 
atorage inetabilitJ 
waa ahown. 

0.aree Oriainal 
Objective Het 

o Fingerprinting of cru4e 
oil• to identify aourcea 
901 co■plete. 

o Continued lona-ter■ ef
fort. Diatinct phaaee 
co■pleted each 1ear. 
Funda■ental work accepted 
by induatr,. 

o Continued long-ter■ ef
fort, with phaaea co■-
pleted each fiacal year. 
A unique waete oil pro
ceae full1 developed. 



Go•l~l~~~tiy~, 

- Drillina Technolo&J 
leeearch. 

Traaafer technical in
foraation developed by 
proara■ to potential 
uaere through profee
aional report ■, 

quarterly report•, and 
'-"data banka. 
N 

FY 78 

o Fleet etudiea indi
cate BETC-proceaa 
re.-refined lube oil 
equivalent to virain 
oil. 

o l■proved dri 11 in& 
technique ■ developed. 

o BETC ataff paper ■ -
17. 

o ln-houae technical 
report ■ - 29. 

o Contractor technical 
report• - lS. 

o Dietribution via 
■ail liat - Nu■bera 
not available. 

o Dietribution by 
requeat - l\mbera 
not available. 

o EDI ~•rterliea via 
■ail li ■ t - Nuaber■ 
not available. 

o LPPC Quarterliea viii 
■ail liat - ltimbera 
not available. 

TABLE 12-1 

UNOONVENTIONAL PETROLEUM TECIIHOLOCIES 

Bud1et Data($ Hilliona) Statua 
FY 79 FY 80 

o laproved dri II bite 
and dovn--bole tele
metry developed. 

o BETC ataff papera -
26. 

o ln--bouae technical 
report ■ - 30. 

o Contractor technical 
report• - 41. 

o Diatribution via 
■ail liat - 33,674. 

o Diatribution by 
reque•t - Nu■bere 
not available. 

o EOI ~•rterlie ■ via 
■ail liat - 14,313. 

o LFFC Quarterlie• via 
■ail liet - 659 . 

o Unique pre ■eure core 
barrel deaigned, and 
aea floor instru
■entation placed. 

o BETC ataff paper■ -
5L 

o ln--bouae technical 
report• - 15. 

o Contractor technical 
re port• - 60. 

o Distribution via 
■ail liat - 39,171 

o Distribution by 
requeat - 12,960. 
(For the last half 
of PY 80 only. 
Earlier rec orda 
not available.) 

o £OR ~•rterliea via 
■ail liat - 16,516. 

o LFFC Quarterliea via 
■ail liat - 5,955. 

FY Bl 

o Started Arctic and 
offahore reaearch; 
continued drillina 
reaearch. 

o BETC ataff paper ■ -
41. (FY 81 fiaurea 
are for the fi{at 
three quart era.) 

o ln-houae technical 
report• - 19. (py 81 
figure■ are for the 
firat tllTee _quarter a.) 

o Contractor technical 
report• - 73. (FY 81 
figure ■ are for the 
firat three quarter ■.) 

o Diatribution via 
■ail liat - 59,822. 

o Diatribution by 
requeat - 30,502. 

o £01 ~•rterliea via 
■ail liet - 22,460, 

o LfFC Quarterlie1 via 
■ail liet - 5,612, 

Dearee Oriaiaa I 
Objective Het 

o laproved drill bita and 
tele■etry 1001, aea floor 
and Arctic reaearch con
tinuina. leaulta coa■er
cial on drill bite and 
tele•tr,. 

o All aapecta 1001 1uccea1-
ful annually; £01 data 
bank ■ till beina ••
ae■bled. Avoid uae of 
data by independent oil 
producer,. 



\JI 
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Coah/Objective ■ PY 78 

o EOR Syapoe iu■ 
- 1,000 attendee•• 

TABLE 12-1 

UNOONVENTIONAL PETROLEUM TECHNOLOGIES 

Bud1et_ llilt_~J$ Hilliona) Statua 
FY 79 FY 80 

o EOR Syapo■ ium 
- 1,000 attendee■• 

o SPE/DOE EOR Syapo■ ium 
- 1,941 attendee ■• 

5 Re ■earch Seminar,. 
3 conference,. 

o Start on EOR data 
bank. 

FY 81 

o SPE/DOE EOI Syapoaiu■ 
- 1,760 attendee■• 
6 Re1earch Se■inare. 
SPE/DOE Gae Syapoeiu■ 
- 1,500 attendee,. 
3 vorkehope. 
- 240 attendee ■• 
6 ■eeting1. 

o Supplement data bank 
infor■at ion. 

.. 

Dearee Oriainal 
Objective Net 



Goals/Objectives 

Complete applied research and 
field tests for light and 
heavy oils in FY 82 and phase 
out in FY 83. 

Determine feasibility of using 
in-situ microbes to improve oil 

'f;. recovery. 

TABLE l2-2 

UNCONVENTIONAL PETKOLWH TECHNOLOGIES 

CURKENT PllOGRAH OBJECTIVES & BUDGET 

Alternative Hethods!/ 

o In future rely on private sector 
and provide public dissemination 
of R&O results for remaining 
FY 82-83 projects. 

o Advanced R&D addresses those 
processes which currently are 
high risk and long term, with 
low potential for immediate 
economic return. Accordingly, 
the private sector is constrained 
in investing funds in this type 
of research. 

o Rely on private sector. However, 
only s limited amount of private 
sector work is being done, and it 
is proprietary. 

Anticipated Needs 
(for objective target date) 

o Demonstrate required improvement 
to extent possible. 

o Develop better understanding 
of displacement mechanisms. 

o Improve diagnostic instrumenta
tion and prediction capability. 

o Hitigate nontechnical con
straints, including environmental, 

o Develop improved process for 
increasing recovery of petroleum 
from reservoirs containing highly 
viscous oils in high saturation, 
depleted waterflooded zones of 
lighter oil, and the relase of oil 
from tar sands and oil shales. 

!/Toe current program has been sufficiently focused such that there are no efficient alternative methods. 

I> 

FY 82: $20.2 

Budget Justification 
and Services Provided 

o Development of improved 
geophysical techniques for 
reservoir description, and EOR 
field perfonaance. 

o Complete R&D in laboratory to 
develop better surfactant and 
mobility control agents to improve 
total recovery. 

o Complete R&D on improving under
standing of chemical/physical 
mechanisms of the injected fluid
resident fluid-rock interactions. 

o This is a neglected area of 
EOR research with great long
range potential. _ Will complete 
preliminary research in FY 82 
and host an international sympo
sium in Oklahoma in FY 82. Sympo
sium results will form basis for 
prioritization of FY 83 program. 
Overall justification is to get 
more oil ■ore cheaply. 



V, 
V, 

TABLt: 12-2 

UNOlNVENT LONAL PETROLt:UH TECIINOLOGlES 

Goala/Obiectives 

Develop technology by 1982 for 
steam injection in deep (more than 
2,500 ft.) heavy oil reservoirs. 

Alternative Kethods 

o Rely on private sector to develop 
and market technology. 

Improve ateamdrive process efficiency o 
fro111 current average of 50% to 60%, 
using additives. 

Rely on private sector to develop 
and market technology. This could 
significantly delay benefits. 

Develop novel equipment, instrumen
tation and processes in extraction, 
upgrading and utilization; continue 
frontier area research by: 

- Cliaracterizat ion Research. 

- The nnodynamic s Research. 

o Rely on private sector. 

o Rely on private sector to perfonu 
& publish research. Host will be 
kept proprietary. 

o Olarge user fees for private 
co,opanies to obtain DOE results. 

o Rely on private sector to perform 
and publish research. Host will be 
kept proprietary. 

o Olarge user fees for private 
co,opanies to obtain DOE results. 

Anticipated Needs 
(for objective target date) 

o Transfer technology to industry aa 
final testing is completed by 
FY ll2. 

o Detenuine effects of candidate 
additives on fluid flow and heat 
transfer and identify those which 
optimize perfonaance. 

o See below. 

o Develop the tools and techniques 
required to determine the basic 
compositional data and technology 
to produce and efficiently refine 
products derived from tar sands, • 
shale oil, heavy oils, heavy ends 
of petroleum, and similar materials. 

o Re,aove nitrogen compounds 
from shale oil and heavy 
petroleum for economic and environ
mental considerations. 

Budget Justification 
and Services Provided 

o Final performance evaluation in 
FY 82. DOE design appears 
superior and needs full valida
tion. 

o Complete early small-scale field 
testing and supporting research 
already in progress. 

o latproved additives possible. Hay 
be applicable to light oil 
reservoirs. 

o See below. 

o In concert with industry and 
university representatives and 
paneis, efforts will be focused 
to meet needs and fill gaps in 
our understanding of liquid 
fossil fuels, Very pertinent to 
iaproved synfuels processes. 

o Detailed compositional data, 
physical property data, and im
proved aethods for temperature 
greater than 1,000° F will 
provide information needed to 
develop processes that will con
tribute to the more efficient 
utilization of those difficult 
resource materials. (Continuous 
process) 

o Thia work will aid in the delin
eation of the most economically 
acceptable conditions for their 
removal (continuous process), so 
that they will not interfere with 
catalysts in conventional refin
eries. 



V, 

°' 

Goals/Objectives 

- Processing Research. 

Transfer technical information 
developed through program to 
potential users through pro
fessional reports, sponsorship of 
symposia, quarterly reports, and 
data banks. 

TABLE 12-2 

UNCONVENT lONAL PETROLIWH TECHNOLOGIES 

Alternative Methods 

o Rely on the private sector to 
perform & publish the research. 
Host will be kept proprietary. 

o Charge user fees for obtaining 
DOE research results. 

o None; DOE must provide the link 
between its programs and the 
potential users. 

Anticipated Needs 
(for objective target date) 

o Determine refining characteristics 
of synthetic crude oils, the 
type and quality of potential 
finished products and changes 
in petroleum refining processes 
required to yield finished fuels. 
(Continuous process) 

o Transfer technology to industry as 
developed from prior and new sources 
for all UPT activities. (Continuous 
process) 

Budget Justification 
'and Services Provide~ 

o This effort is conducted 
cooperatively with the shale oil 
and coal liquids ~roups, comple
ments industry efforts, and is 
supported by industry. 

o The hundreds of reports from in-
•house work and 70 contractors 
(half universities) are of ~reat 
significance and interest. With
out this technology transfer to 
the public, the overall UPT effort 
would lose much of its useful
ness. The data banks fonued or 
now forming are of great use 
internally as well as publicly. 



\JI ..... 

Goals/Objectives 

Total Obligational Authority: 
Obli_g_ation: 

COAL: 

Support commercial 
development of coal-based 
synthetic fuels and 
advanced coal combustion 
systems by conducting 
feasiblity studies of 
emerging technologies, 
and by participating with 
industry in early design 
of specific projects. 

Encourage the development 
of low-sulfur coal supply 
from small undergound 
coal mines through 
administration of the 
Loan Guarantee progra,a. 

FY 78 

$15.] 
$ 8. l 

TABLE ll-1 

OOMgSTlC ENERGY SUPPLY 

PROGRAM ACCOMPLISHMENTS 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

$22. 2 
$15.8 

o Marketing studies 
completed for high
Btu gas, low/medium
Btu gas, and methanol. 

o Regulations issued. 
Progrannatic EIS pub
lished. Applications 
printed. 

o Met with coal group. 
Met with bankers. 

o Reviewed 15 
applications. 

o Issued conditional 
commitment for 
$653,000. 

$25.8 
!19.1 

o A Notice of Program 
Interest (NPI) in the 
low/medium-Btu gas 
area resulted in 40 
proposals, with 14 
being funded in 12 
different states. 

o Issued conditional 
co1D1Ditment for $5.8 
million. 

FY 81 

$18. 1 
f_ll.l 

o Attended progress 
review meetings, made 
site visits, and 
offered insight to 
individual projects 
based on overview 
gained from working 
with many projects 
simultaneously. 

o Reviewed 15 appli
cations through 
FY 81. 

Degree Origina 1 
Objective Met 

o Program successful in 
identifying markets and 
opportunities for syn
fuels products. 

o Program participation 
indicated a strong 
industrial interest 
in low/medium-Btu gas. 

o Offered suggestions to 
assist projects, e.g., 
EIS and other regula
tory issues, several of 
which were accepted. 

o Restrictive regulation 
prevented program from 
meeting goals. 



VI 
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Goals/Objectives 

SHALE OIL: 

Encourage the develop
ment of U.S. shale 
resources to achieve 
commercial production 
levels of 10,000 bbl./day 
in 1982 and 400,000 bbl./ 
day in 1990 by designing 
a system of economic 
incentives. 

Remove impediments to the 
granting of Federal, 
state, ~nd local licenses 
and permits through inter
agency arrangements and 
grants to state and local 
governments and Indian 
tribes to resolve socio
economic issues, and 
through analyses of 
specific issues. 

FY 78 

. 

TABLE ll-1 

DOMESTIC ENERGY SUPPLY 

Bud1et Data($ Millions) Statua 
FY 79 FY BO 

o Five economic incen
t 1 vea proposed. 

o Two cooperative 
agreements initiated. 

o Three Impedimenta 
analyzed. 

o Five economic 
incentives proposed. 

o Two companies moti
vated by economic 
incentives. 

o Two additional coop
erative agreements 
initiated. 

o Four additional 
impediments analyzed. 

o Two socio-economic 
master plans initiated. 

FY7IT 

o Two economic 
incentives proposed. 

o Two companies moti
vated by economic 
incentives. 

o Two additional~ 
impediments 
analyzed. 

Degree Original 
Objective Het 

o A number of economic 
incentives enacted; 
financial assistance 
legislation passed 
(P.L. 96-126, 
P.L. 96-304, P.L. 96-
294); Production Tax 
Credit enacted (P.L. 
96-223); Energy Invest
ment Tax Credit enacted 
(P.L. 96-223). 

o Detailed tax structure 
analysis completed. 

o Development of Water 
Resources Assessment for 
Colorado River Basin. 

o Revised leasing policies 
and proposed statute 
changes by DOI, follow
ing DOE staff initiative. 

o Joint licensing and per
mit process implemented 
in Colorado. 

o Interagency cooperative 
agreement with the De
partment of Agriculture's 
Soil Conservation Service 
for feedstock production 
revegetatlon. 

o Interaction of co-unity 
assistance programs of 
Housing and Urban Devel
opment and Agriculture, 
Joint DOE-HUD study 
produced. 



VI 
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Goals/Objectives 

OIL AND GAS: 

Develop a set of incen
tives to encourage oil 
and gas production by 
new, enhanced, and 
narginal recovery methods. 

Identify constraints to 
increased domestic activ
ity in the exploration, 
production, and refining 
of oil and natural gas 
through a series of 
cooperative and self
initiated studies. 

FY 78 

TABLE 11-1 

DOMESTIC ENEKCY SUPPLY 

Budget Data($ Millions) Status 
FY 79 FY 80 

o Intervention before 
the California Air 
Resources Board on 
air quality standards 
for SOX and Nllx 
emissions which impact 
thenn:il oil recovery 
operations. 

o Guidance to ERA & 
Fi,;KC on the pricing 
treatment for mar
gin.ii oil and g.1s 
production such as 
tight sands, deep 
format ions, or deep 
ocl!an waters. 

o Development and 
sponsorship of the 
tertiary front-end 
incentive regulation 
that, when combined 
with other incentives, 
has caused the 
greatest surge in 
industry enhanced oil 
recovery activity in 
history. 

o Technical assistance 
to the TVA in utiliz
ing unconventional 
gaR for the develop
lD.,nt of an industrial 

· park. 

FY 81 

o Development of a tar 
sands definition 
which will be used 
for DOE purposea 
and recommended for 
use by all Federal 
agencies. 

Degree Origina 1 
Objective Met 

o Master plans by Colorado 
and Utah with concrete 
proposals for such proj
ects as water systea 
improvements, streets, 
transportation manage
aent, parks and recre
ation, public safety, 
growth monitoring, in
dustrial needs, and 
public information. 

o Review by state and 
local governments of 
site-specific projects 
in terms of the po
tential socio-economic, 
environmental, and other 
i■pacts to the region. 

o Format ion of loca 1 task 
forces to identify and 
find solutions for im
pacts, including diatri
bution of available oil 
shale trust funds stem
ming frora the Federal 
leasing program. 

o Incentives developed. 

o Institution of a na- o Constraints identified. 
tional unconventional 
gas demonstration pro-
gra~ to prove the fea-
sibility of utilizing 
natural gas from 
Devonian shale coal-
beds for small 
co1m<1unity and rural 
development. 
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Goal a/Objectives FY 78 

TABLE ll-1 

DOMESTIC ENERGY SUPPLY 

Bud_g_et Data O Millions) Status 
FY 79 FY 80 

o Annual (since 1974) 
publication of Trends 
in Refinery Cap~ 
and Utilization, a 
report on future 
domestic refinery 
capacity and capa
bility to supply 
U.S. product demands, 
as well as on the 
growth of foreign 
product export capa
bilities. 

o Assessment of the oil 
and gas potential of 
lands being considered 
for withdrawal by BLH, 
Forest Service, and 
NOAA (marine sanctu
aries). 

FY 81 
Degree Origins 1 
ObJectlve Met 

o Served aa liaison, 
program manager, and 
DOE support office 
for the National Petro
leum Council, the 
Secretary's advisory 
committee on oil and 
gas matters. 

.. 

H; 
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Goal1/0biectivea FY 78 

Total Obliaatiooal Authority: n9,l 
!28,1 

Thorou&hly •••••• 
aRd quantify the 
poteotial of un
conventional&•• 
re1ource1 in the 
United State• by 
1985, 

Obtain b'y 1986 
coapreheo1iv• 1eo
lo1ic/reaervoir 
cbaracteriaatioo 
of• repre1enta-
t in t i&ht eand 
re1ervoir tbrouah 
drilling, ati■ula
tioo, and te1tio1 
three c loae-1paced 
well• (Hultiwell 
K&peri-ot). 

l■prove recovery 
of natural 1•• 
fro■ Devoniao 
•h•le• by devel
oping hydrau lie 
and/or tailored
puhe fracturina 
technique• by 
1985. 

Obli&•tion: 

o DOE Enhanced Ga1 
Recovery analytical 
report co■pleted, 
fi&ure• later 
reaffir■ed by inde
pendent National 
Petroleu■ Council 
1tudy <1980), 

o Co■pleted 29 
individual well 
eti-letioo teete 
in 5 1tetee (24 
hydraulic frac
turina, 5 che■ical 
exploaive frec
turioa), 

TABLE 14-1 

KNHANCED GAS lt:COVEKY 

PMOGRAH ACOOKPLISHKt:NTS 

Bud~_llata !t Hillion1) Statu1 
FY 79 FY 80 

$34.5 
!JJ, 7 

o Six beain report• 
publi1hed on poten
tial of ■ethane fru■ 
coal bed ■, 

o Completed 20 well 
■ ti■uletioo teat ■ 
with lOl c.-er
cial ■ucce■■• 

$30.6 
!J0.6 

o 111 inoi ■ Bee in 
report coapleted 
for Devonian 
ehele; three addi
tional ■ethene-fro■-
coel-be1io report• 
completed, 

o Site •elected in 
Piceance Beeio in 
Colorado; lee■ e 
neaotietione 
initiated, 

o Hinebeck experi
-nte et NTS 
e ■t ■blieh feeei
bility of teilored
pul ■e-loeding frec
turina; ■ tree■ 
ratio technique 
■hove area• of 
natural fracturing; 
20,000 feet of core 
collected fro■ 47 
welh, 

FY 81 

$27.6 
!26.2 

o lleeource ••••••••nt 
of Appalachian Beeio 
completed for Devo
nian ehele; reeourc• 
•••eee■eot of 
Northern Greet Pleine 
Province completed; 
Devonian •hale 
coapleted; Coelbed 
JO% complete; We1tern 
Sande JO% coaplete, 

Deare• Oriainal 
Objective Net 

o Work on echedule; 
ell technical date 
b•ina tren■ferred 
to induetry •• it 
beco■ee available, 

o Preli■inery proare■ o Work i ■ bebind 
plan coapleted; le••• ■cbedule, 
neaoti■ tione co■-
pleted , Geoloaic/ 
re ■esvoi~ cherecteri-
&etion etudiee ini-
tiated et Hultiwell 
■ ite. Fir1t teat 
well epudded in early 
Septe■ber 1981, 

o Conduct off■et-well 
teet proar•■ to quan
tify ehele production 
-cheni1■ end opti
well ■peeing; three 
aeoloaic ■creenina 
report• prepared for 
key beeine, Hydraulic 
fracturing technique ■ 
ehow recovery effici
ency of 2:1 over con
ventional 1hootina 
technique ■, 

o On ■chedule; ell 
aeoloaic etudie ■ co■-
plete, final evelu
etioo/te■ tioa of 
analytical work end 
■ ti■uletion technoloay 
continuina, 

a -
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Goa ls/Object i vea 

Develop by 1989 
massive fracturing 
technique• for 
tight a ands by 
improving the 
ability to create 
fractures up to 
4,000 feet long. 

Develop by 1985 
i ■proved-pre ci-
■ ioa, directional, 
and horizontal 
dri 11 ing tech
niques and hardware 
to enable routine 
drilling of hole, 
up to 5,000 feet 
long in thia coal 
■e•••• 

Provide by 1985 an 
accurate, readily 
acce11ible techni
cal data ba,e for 
&a• re1ourcea in 
Devonian shale,, 
tight sands, and 
coal beds. 

FY 78 

o Techniques demonstra
ted for measuring 
hydraulic fracture 
azimuth; more than 
2,000 feet of core 
collected in 2 
wells; average cal
culated fracture 
lengths of 200 to 
500 feet. 

o Water-jet drilling 
1yste■ re search 
initiated at·· 
Sandia; contract 
to evaluate ■ethane 
drainage in thin 
aea■ • initiated 
with Occidental 
Re1earch Corpora
tion. 

o Data collection; 
1econd Devonian 
shale, ayapo■ iua; 
firat annual 
methane-f ro,a-coa l 
1yapo■ iua; approxi
mately 15% of data 
base collected. 

"l'Allt.t:: 14-1 

t:NHANCttl GAS l<tCUV~:KY 

lludJ:let_ Data($ Hilliona) Status 
FY 79 FY 80 

o Coapleted 10 
hydraulic frac
turing teats, 2 
chemical explo
sives fracturing 
teats; conducted 
proppant placement 
experiments at 
NTS. Calculated 
fracture of 1,500 
feet created. 

o Demonstrated ability 
to drill horizontally 
within coal aeaa 
th rough surf ace 
directional well. 

o Data collect ion; 
eatabliahment of 
Eal technical 
information ayate1a; 
third Devonian 
shale aympoaium; 
251 of data base 
completed. 

o Hineback experimenta 
de,aonstrated in situ 
stress as key 
factor controlling 
fracture geometry; 
preli•inary plan
ning for Hultiwell 
Experiment (HWX) 
initiated. 

o Field teat of 
cutting head and 
hydraulic syste1■ 
for water-jet drill; 
electric power 
generation using 
predrainage methane 
demonstrated. 

o Data collection; 
firat of joint DOE/ 
Society of Petroleum 
Engineers ay■poaia 
set up; uses set 
up open file on 
western gas aanda 
maps and geologic 
reports; 40% of 
data base co111-
pleted. 

FY 81 

o Hineback experi
ments conducted to 
teat lab-derived 
rock 111echanica 
theory; research 
proceeding on light 
weight proppant 
(s.o. l) to reinforce 
openings for gas 
extraction and new 
fracturing fluida 1 
HWX initiated as 
principal fracturing 
research effort. 

o La ■ t three field 
production/utiliz
ation teats 
completed. 

o Began setting 
up co111puter data 
baae system• for 
Devonian shales, 
tight sands, and 
coal beds ; over 
8,000 requests 
for publications 
and maps during 
CY 80; approximately 
50% of data baae 
completed. 

<) 

Degree Original 
Objective Net 

o Engineering geology 
atudie, of key basins 
cootinuioa. 

o Drilling of hole, up 
to 2,800 feet long 
de■on■ trated; workable 
production/utilization 
eyate■a proven; final 
teat of water-jet 
drill 1y■ te■ 1cheduled 
for FY 82. 

o Development of 
accurate, readily 
·ecceasible data baaa 
ia proceeding on 
1chedule; industry 
well repre1ented at 
ay■poaia. 

••• "" I 
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Goal,/Objective.!1 

"-•••• ind quantify potential 
of uocooveotional re1ource1. 

Coaplete co.prehen1ive 1eolo1ic/ 
re1ervoir characterisation of 
• repreeeotative ti&ht ••nd 
re,ervoir throuah drillioa, 
atiaulatioa, and ta1tio1 tvo 
clo1e-1paced veil• (aultivell 
eaperiaeot). 

Develop iaprovad --••ive 
hydraulic fracturina technique, 
for t.i1ht 1aod1. 

Develop an accurate, readily 
acceeaible technical data b••• 
for 1•• re1ource1 ia Devonian 
1hale1, ti1ht 1aod1, and 
coal bed 1. 

TABLE 14-2 

!NltANCl!D GAS RECOVERY 

CURRENT PROGRAH OBJICTIV!S AMO BUDGIT 

Alternative NethodJ/ 

o Rely on private 1ector to develop 
technoloay. 

o Rely on private ,ector to develop 
technoloay. 

o lely oo private 1ector to develop 
technololJ. 

o Nooe. 

Anticipated Need• 
(for objective target d•t~) 

o Geolo1ic re1ource characteriaatioa 
for all three uocoaveotioaal 1••••• 

o Site-epecific 1•olo1ic/enaineerio1 
1tudie1. 

o l'.apirically derived field data 
froa the aultivell project core, 
lo11in1, dia1001tic1, and io-•itu 
1tre11e1. 

o Developaent of a lo11ina tool 
(nuclear ••1oetic reeonaoce) to 
accurately aeaeure ••ltvater 
••turatioa. 

o laproveaeot ia the determination 
of len1 ••-try and dietributioa. 

o Field te1t re1ult1 fro■ the 
■ultivell project-1tiaulatioa 
eaperiaeat1, fracture dia1001tic1~ 
and production te1ta. 

o Developaeot of •a iu-.itu 1tre11 
aea,ureaeot tool. 

o laproveaeat io re,ervoir/ 
1tiaulation aodel,. 

o Tranefer •11 data to coaputer 
data ba1e ay,tea. 

!/No objectivu are eetabli1bed beyond FY82. 
1/n.e FY 82 prop-•■ bee been 1ufficiently focueed ao that there are no efficient alternative aethod,. 

......... 

n 82: t11.1 

Bud1et Juatificatioo 
and Senic:~'-- Pr,c,~j.de!l 

o Reaiooal 1•olo1ic/eo1ioeerio1 data 
baee provided for each reaource for 
full e&ploratioa and developaeat by 
iadu1try. 

o Continue to develop ia1truaeot1/ 
dia1001tic technique, for preci1e 
aea1ure-ot of key re,ervoir P•r•
aeter1 1uch •• veter ••turatioa and 
permeability. 

o Predictive aodelia1 capability to 
1reatly reduce technical/ecoao.ic 
·riek to iodu1try developer, needed 
to fully e&ploit each re1ource. 

o l!lapirically derived 1tiaulatioa/ 
production te1t data leadioa to 
accurate predictive aod•l• are 
needed by induetry to help reaove 
auch of the ecoooaic riek and 
uncertainty iavolvio1 recoverable 
re,ervee. 

o Deaooetratioa of ■ore -chaoically 
efficient, co1t-effective e&trac
tioo techoolo1y than i1 pre1eatly 
available to iodu1try, ia parti
cular, •••11 iodepeodeot producer, 
Vbo do not po••••• the capability 
to develop their ovo fracturia1 
tool, and techoiquee. 

o To eo1ure vide1pread di11e■ination 
of all data/technoloay applicatioae 
to induetry to eocoura1e rapid 
developaeot of uacooveotion•l 1•• 
re1ource1. 

o To eneure coapetition between all 
operator• by ••kioa technoloay 
advance, aonproprietary. 

'••- ( 
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Goals/Objectives 

Total Obligational Authority: 
Ob li&at ion: 

Implement by June 30, 
1981, a $5.5 billion 
Federal incentive program 
that included $200 million 
for feasibility studies, 
$300 million for coopera
tive agreements, and 
$5 billion for other 
incentives. 

FY 78 

TABLE 15-1 

ALTERNATIVE FUELS PRODUCTION 

PROGRAM ACCOMPLISHMENTS 

Bud&et llllta ($ Millions) Status 
FY 79 FY 80 

$5,518.0 
j 101.4 

o Issued two solici
tations for coopera
tive agreementa and 
feasibility atudies. 

o Received 2,056 
proposals. 

o Evaluated 971 
proposals. 

o Selected 110 proposed 
projects totaling 
$200 million. 

FY 81 

$5,116.6 
j 504. 6 

• 

o Issued two solici
tations for other 
incentives. 

o Evaluated 1,085 pro
proposed cooperative 
agreements and feasi
bility studies. (No 
awards were made 
because funds were 
rescinded.) 

o Received and evalu
ated 25 proposals 
for other financial 
incentives. Granted 
two loan guarantees 
totaling $3.1 billion 
and one minimum price 
product purchase 
agreement for $400 
million. 

Degree Origina 1 
Objective Met 

o Awarded $200 million 
for,feasibility studies 
and cooperative agree
ments. 

o funding for $300 million 
in feasibility studies 
and cooperative agree
ments rescinded. 

o Awarded $3.65 billion of 
the $5 billion allotted 
for other incentives. 

' ••• ,,, l!il 
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Coah/Obiectivu 

Total Obliaational Authority: 
Ob l i,1at ion: 

Develop initial leaaina pro,ra•• 
to fill DO! atatutory requireaentl 
for coal'ancl for Outer Continental 
Shelf (OCS) oil and 1a• by 1981. 
Develop initial leaaina progra• 
for onahore oil and 1aa, oil tar 
aanda, ahale, 1eothenaal. and 
uraniua by 1983. 

Develop production foreca1t1 
for each reaoun;e to evaluate 
the.need for lea1in1 laraer 
tracta and conducti.na 
earlier leaae aalea. 

Develop reaource analyai.a 
and regulatory, econoai.c, and 
envi.ron.ental an1ly■ ia for 
bi.ddina ■y■te■a, di.Ii.gent 
develapaent, royalty oil, 
lea■e coapetition, and 
production ratea. 

Develop production rate■ for 
onahore and OCS oil and 1a1 
by end of FY 82, for coal 
•nd oil 1hale by end of 
FY 14, and for geotheraal and 
tar aanda by end of FY as. 

FY 78 

o Initiated coal and 
• OCS product ion 

forecaata. 

o C.O.pleted eight 
OCS oil and aa■ and 
three coal reaource 
ana ly,e ■ for 
alternative 
bidding ay■te ... 

o No funda available 
for progra• 
initiation. 

TABLE lf>-l 

FEDERAL LEASING 

PROCllNt ACOOHPLJSHl«NTS 

Budget Data($ Hilliona) Statua 
FY 79 FY 80 

o Coordinated coal 
prograa "ith DOI 
to co inc: idc 11ith 
1/19 001 deci.ai.ona. 

o Co•pleted coal 
biennial pro
duction for~ca1t1 . 

o Co■pleted eight 
econ°"ic and reau
latory ana ly ■ea 
for OCS oil and 
gaa alternative 
b iddi.ng ayate■a. 
Init i.aud draft 
rega for four OCS 
bi.ddin1 11ate■1. 

o No funda available 
for progra■ 
ini.t iat ion. 

$1.2 
!l. I 

o Participated in 
.oot:-001 Coal Ta1k 
force which 
eatabli■hed tract 
selection, leaaing 
taraeta, and lea1in1 
aale achedulea • 

o Co■pleted OCS oil 
and gaa production 
foreca1ta, pro
duct ion update, 
for new 001 
lea1i.n1 proaraa. .. 

o Initiated OCS 
dili.aent develop
-nt analyaia. 
Co■pleted final 
rega on four OCS 
bidding ayate■a, 
Caapleted draft 
bidding •1ate•• for 
three coal and aia 
ocs bi.ddi.na and 
royalty oil reg,. 

o Initiated oil and 
aaa production rate, 
■ tudy vi th Loa 
Ala■oa National Sci
entific Laboratory . 

FY 81 

$2.4 
12.1 

o Co■pleted aeven 
OCS oi I and aaa 
biddina ay1te•• 
and one coal bid
din& 1y1te•; new 
coal dili.aenc:e 
rotaulationa, 

o Initiated bi
ennial update of 
OCS oil and au 
and c-pleted 
coal and coal ayo
fuela production 
forecaata. 

o Ccapleted 1even OCS 
and coal biddina 
ayate■a. 

o Production ratea 
analy■ ia eapanded 
to include projected 
de■and■ for coal aa 
a baaia of aynfuela. 

De1ree Oriainal 
Oblect ive Net 

0 Coal and ocs 
oil and a•• 
objectivea aet. 

o Co■pleted 
coal and OCS 
production e1-
ti .. tea for ac
celerated leaa1 
1chedule1. 

o Ccapleted all oria
inal objectivu 
in additioca to 
court-ordered 
OCS re111htion1 
( f.ne ra, Ac t ion 
v. Andrua). 

o Product i.on 
ratea re .. i.a 
undeveloped . 

, .... ~ .(! 
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Goah/Q!!_i-,ct ives 

Develop resource analyses 
to identify area s with 
high energy production 
potential , · 

Approve or disapprove tel"IIIS 
and conditions for energy 
l ease s. 

Re view of Coastal Zone 
Management (CZM) plans 
submitted by coastal states. 

n 78 

o Completed forest 
Service RAIUi l l 
Analysis, Data 
provided USFS, 
EPA, DOt:, and OHII 
guidance to Execu
tive Office. 

o Approved DOI 
eiae rge nc y coal 
leases unde r short
term l e asing 
criteria. 

o Reviewed coastal 
state CZM plans. 

'l'Alll.li lb - I 

~·t::u ~:KA L u; AS I Nt; 

llud~ct ll:1ta ($ Killi<>n :d Stalus 
FY 79 l'Y HO 

o ~'ederal land ,; 
program initiated 
in FY 79 and coor
dinated with llureau 
of I.and Management 
for identification 
of key energy areas. 

o Reviewed and 
approved ten coal 
emergency and hard
ship and five OCS 
lease sales. 

o State CZK plans 
reviewed and co~
ments coordinated 
with DOI and 
llepart,aent of 
Colllllerce. 

o Ident ified geo
then11al, uranium, 
coal , oil shale, 
and tar sands 
resource are as on 
Fede ral lands. 

o Reviewed one new 
coal program and 
three OCS lease 
sales. 

n lil 

o Completed review 
of al l coal , oil 
shale , geotheraal, 
oil and gas , t ar 
sands, and uranium 
areas suitable for 
development. 

o Revi e wed thre e DOI 
coal and five OCS 
lease sales. 

" 

~ 

o., 1:ree Ur i Kina l 
Obiecti ve Het 

o DOE objec t i ve s 
met. All in
i o naat ion for
warded t o 8uro,a u 
of Land Manage 
ment in FY 81. 

o All DOI lease 
sales t e 1111s and 
c onditions ti.ave 
been completed. 

o All state CZH 
plans r e viewed , 
with all 
c hanges c oor
dinated with 
DOI and DOC. 

.. ". ... ~ 
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GoalsJQ!!jectives FY 78 

Total Obligational Authority: $68.5 
!6 7. 9 Ob I i_gat ion: 

Assess by 12/81 the 272 
quadrangles most likely 
to contain uranium 
deposits. Assess the 
remaining 349 quadrangles 
by 12/83. 

Perform radiometric 
and geochemical surveys 
of the United States and 
published reports. 

Issue quarterly reports 
of uranium resource 
estimates based on 
proprietary industry 
da-ta and analyses of 
uranium supply. 

Develop advanced tech
nologies for detection 
and assessment of 
uranium resources and 
publish research results. 

Support international 
uranium resource evalu
ations and other inter
national activities. 

o 433 NURE reports 
published. 

o Results published in 
4 technical reports, 

o Research results pre
sented in 38 technical 
reports. 

o Participated in 
4 programs. 

TAHU: 17-1 

URANlUH RkSOUKCK ASSKSSHtNT 

PROGRAH ACCOHPL ISIIKEN'fS 

Bud&et Data($ Hillions) Status 
FY 79 FY 80 

$72 .9 
t.7 2. 9 

o 18 quads evaluated; 
published Interim 
Report, June 1979. 

o 469 NURE reports 
published. 

o Results published in 
4 technical reports. 

o Research results pre
sented in 17 technical 
re ports. 

o Participated in 
4 programs. 

$61.5 
!61. 5 

o 117 more quads 
evaluated. 

o 323 NURE reports 
published. 

o Results published in 
4 technical reports. 

o Research results pre
sented in 39 technical 
reports. 

o Participated in 
4 programs. 

• 

FY 81 

$30.8 
!30.5 

o 27 additional quads 
evaluated; published 
co,uprehensive assess
ment report· in 
October 1980. 

o Published compre
hensive Assessment 
Report in October 
1980; 700·NU&E'-reports 
published. 

o Results published in 
4 technical reports. 

Degree Original 
Objective Het 

o Goal was reduced to 
assessment of 116 
priority quads by 
FY 80; that goal was 
exceeded. 46 addi
tional quads were 
assessed by FY 81 
to complete the quad 
assessments. Known 
U.S. uranium areas were 
reassessed completely, 
and an extensive data 
base on entire U.S. was 
developed for continuing 
resource studies. 
Reports published on 
schedule. 

o Interim and Assessment 
Reports published on 
schedule. 

o All reports published 
on schedule. 

o Research results pre- o Reports published on 
sented in 24 technical schedule. 
reports. 

o Particip~ted in 
4 programs. 

o Work completed 
on schedule. 

•~a 
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Goals/Q!!jectives 

Issue reports on uranium resources 
and supply analyses based on 
industry-supplied data . 

Puhl ish a uraniu• evaluation report 
for 162 quadrangles. 

Support international uranium 
resource· evaluations and other 
international activities. 

TAHU: 17-'l. 

UAANUIM ,u,:suu,u.:E ASSt:SSHt:NT 

CUIUIBNT PIWGllAH O IU ECT I YES Alill IIU llGt:'t 

Alternative Methods 

o There are no alternative methods. 
llecau:ie of the prupcietary nature 
of the industry data, only the U.S. 
Govenuoent is trusted to assemble 
the infonaat ion. 

o Since only DOE has the infonaation 
and the expertise to analyze and 
report on the in format ion, there 
are no alternative methods. 

o Rely on foreign governments to 
support the evaluations. 

Anticipated Needs 
(for objective target date) 

o Maintain industry confidenc~ in 
order to continue to obtain pro
prietary data. 

o Maintain qualified staff to eval
uate data. 

o Assess the information acquired 
during the NUIU:: program. 

o Publish the report by the end of 
·fY HJ. 

o Maintain role in international 
activities. 

o Maintain data analyses capability • 

FY 82: $10.0 

Budget Justification 
and Services Provided 

o Assess the viability of the U.S. 
uranium industry in accordance 
with Atomic Energy Act, sec. 161v. 

o Provides the only reliable esti
mates of U.S. uranium resources. 

o Completes the evaluation of in
fonaation that was acquired by 
the NUKE program. 

o Contributes to the international 
data base of natural uranium 
supplies. 

o This program is proposed for 
teraination in FY 83. 

~ 

I 
l 
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Goals/Objectives 

Total Obligational Authority: 
Obl i&ation: 

FY 78 

$149.4 
$149.2 

TABLE 18-1 

CONVENTIONAL REACTOR SYSTEMS 

PROGRAM ACCOMPLISHMENTS 

Bud&et Data ($ Millions) Status 
FY 79 FY 80 

$114.9 
$113. 7 

$81.0 
i79.3 

FY 81 

$104.4 
itOJ.8 

Degree Original 
Obiective Met 

Historical Goal: To conduct R&D on plant and fuel technology and transfer technology to the private sector to enhance the role of converter react9rs 
in meeting the energy needs of the United States. 

L lGHT WATER REACTOR SYSTEMS: 

Conduct R&D to improve 
LWR safety and reduce 
safety-related insti
tutional barriers. 

Develop and demonstrate 
;= extended burnup fue 1 s 

to 50,000 megawatt days/ 
metric ton (MWd/mt), 
(current industry stan
dard is 30,000 MWd/mt) 
to reduce uranium 
requirements by up to 
15 percent by 1988, and 
to reduce spent fuel 
storage requirements 
by up to 40 percent. 

Conduct R&D and demon
strate technology t? 
reduce occupational 
exposure to as low as 
reasonably achievable 
while improving avail
ability of nuclear 
plants. (50% reduction 
in annual average plant 
man-rem exposure.) 

o Cooperative cost
sharing agreements 
with industry. One 
project continuing to 
improve fuel relia
bility. Two projects 
initiated to increase 
burnup. 

o Previous projects 
with electric util
ities and vendors 
continued. Started 
two projects. Con
tinued one project, 
and completed 10 
projects for reduc
ing maintenance 
outages. 

o Program initiated. 
Technical Manager 
installed. Data and 
research published 
in five technical 
reports. 

o Eleven projects 
initiated involving 
long-term (2-7 yrs.) 
irradication in com
mercial LWR's. 

o Completed two pro
jects; continued 
two projects to 
improve plant avail
ability. Started 
four projects (1-4 
yrs. duration) in 
dose reduct ion. 

o Ten individual proj
ects completed. Data 
and research results 
published in 14 
technical reports. 

o Eleven projects 
initiated including 
three international 
cooperative projects. 
Peak burnup of 
40,000 MWd/mt 
achieved. 

o Closed out one proj
ect after Phase 1. 
Completed one avail
ability project and 
continued four dose 
reduction projects. 

• 
o Five individual 

projects completed. 
Data and research 
results published 
in 14 technical 
reports. 

o Two projects ini
tiated, including 
one international 
cooperat~ve project. 
Two projects com
pleted, including 
assessment of long
term design improve
ments. 

o Started two and con
tinued three dose
reduction projects. 

~ 

o A major generic safety 
issue has been resolved. 
Significant transfer of 
technical information 
has been achieved. A 
large effort is still 
required to resolve 
institutional problems. 

o Burnup capability of 
current design fuel 
demonstrated to greater 
than 40,000 MWd/mt. 
Irradiation of advanced 
design fuel initiated to 
demonstrate burnups to 
50,000 MWd/mt. 

o For that part of program 
where full plant demon
strations were completed, 
a 10-15% dose reduction 
will be achieved when 
fully adopted by indus
try. Future projects 
were terminated. 

I 
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Goala/.!!!!.lectivea 

HIGH-TEHPEIIATUII.£ IIEACTOIS: 

Develop bigh-teaperature 
reactor technology and 
detenaine ca-ercial 
potential. Pro&r•• 
e■phaai ■ va■ ■ hifted to 
different application ■• 

FY 711 

o Ga ■-Cooled Reactor 
A■■ociate ■ for■ed 
to aerve utility 
intere■ t in H11l'•• 

UDUCED-ENIICIININT IESEAICH AND TEST U:ACTOIS: 

Develop and de■on■trate 
reduced eorich■ent fuel ■ 

for re ■earch and teat 
reactor• ( 201 U-235 for 
■oat reactor■) to reduce 
proliferation potential. 
Co■plete demon■ tration■ 
by 1988. 

TAIIU: l!:J. 

CONVt:H'f IONAI. 11uc·ro11 SYSTt;ttS 

__ _!!~dget llata U Hilliona) St•!..c:u-=•'-----------------
FY 1~ FY 80 FY 81 

o Ste■■ Cycle vork 
di ■continued. Pro
gr•■ e■pha■ i ■ on 
Technology Devel
op■ent for Higb
Te■perature Appli
cation■• 

o Teat aa■plea of 
plate-type fuel• 
up to ■axi■u■ load
in1 vere fabricated. 
JO high enriched 
uranium (Ht:U) pro
curement requeata 
were evaluated. 

o Work redirected to 
■elect lead plant 
a■ong four option■: 

- Gaa Turbine 
- Cogenerat ion 

Refonaer 
- lllclear Heat 

Source De■on■ tra
tion Reactor. 

o Dau c-piled on 
all U.S. reactor ■ 

and one half of all 
foreign reactor ■, 
Hore than 24 
foreign national ■ 
trained on conver
aion of reactor ■ 

to REU fue I ■, 

o Selected ■ tea■ cycle/ 
cogene~ation and high
te■perature refor■er 

option ■ fo~ furthe~ 
deaign and develop
-ot. 

o Diaplaced HEU fuel 
i o Ford Ilic I ear 
Reactor vith lov 
enriched uraniu■ 
(LEU) fuel, 
Reduced enriched 
uraniu■ (REU) fuel 
in prototype 
a ■■ e■~lie ■· in1erted 
in ORR and Petten 
(Netherland ■) Reactor. 

De1ree Original 
Objective _Het 

o Technology develop-Rt 
on achedule. Lead 
plant option■ narrowed, 
Several potential 
utility/u ■er ■pon1or ■ 
for lead plant ideoti
fi■d, 

o Early progr•• objective ■ 

vere ■et oo ■chedule; 
fuel irradiation deaoo
■ tration ha■ been 
deferred ■ ubject to 
change ■ io Depart-otal 
priori tie ■, 



...., 

Goah/Objecsho 

Current Goa I: In cooperation vi th 
indu1try and NRC, to 1ignificantly 
contributa to the re,olution of 
aajor UIR induatry inatitutional 
probl-• particularly thoae 
involvina reaulatory refor■ and 
public underatandina; to develop 
and iaprove aea1ure• for enhancina 
aafety and reliability of nuclear 
plant• uaina ntl and other plant 
inforaat ion; and to provide a 
technoloaical ba•e for Hiah
T-perature Reactor, (Hn)-, 
eapeciall-y for proceaa heat 
application, • 

W LICHT WATU UAClOIS SYSTIIHS: 

TABLE 18-2 

OJNYENT IONAL REACTOR SYSTEMS 

CURRENT PROGRAH OBJECTIVES ANO BUDGET 

Anticipated Needa 
Alternative Hethoda (for objective target date) 

In cooperation vith induatry and o None. o Provide e technology be1e for•
induatry and Nae to reach ■ore 
rational eafety decieiona. 

NIC, to aignificantly contribute to 
the re,olution of aajor LWR indu1try 
inatitutional proble•• particularly 
tho1e involvina regulatory refor■ 
and public under1tandina. 

Develop and deaonatrate eatended 
burnup fuel, to ~0,000 NWcl/■ t. 

Coaplete deaon1tration and develop
-at of ,elected technoloaie• for 
reducina radi1tioa do1e1. 

o 11.ely on private aector and indua
try to perfor■ 160. 

o Utilitie, to conatruct additional 
,pent fuel etorage fecilitiee, 

o Rely on indu1try to further 
reduce worker eapo,ure, 

o Provide a fra-work and ba1ia for 
■ore rational LWR aafety reaula
tion. 

• 

o Complete deaon,tration irradiation, 
and develop■ent of 1upportina date 
ba,e. 

o Complete ongoing de■on,tration 
projecte in FY 82, 

nu: t10,.9 

ludaet Juatification 
and Service ■ Provided 

o Initiate ta1k1 conaiatent vith 
P.L. 96-~67 (lliclear Safety 
leaearch 6 Develop•nt Act of 
1980). 

o Developaent of required data baae 
to en•ure adequacy of aafety func
tion ■• 

o Define inatitutional rule ■ for 
adequate enaurance of aafety 
function ■, 

o To reduce uraniu■ require■ent• by 
up to l~I and reduce apent fuel 
atoraae and reproceeaina require
-nt• by up to 401, 

o Peraite orderly proar•• cloaeout, 



...... 
,$:-

Coale/Ob iect ivea 

Identify approachea and addre•• 
inatitutional i ■pedi■enta to reduce 
lead ti•• and coat• for poverplant 
conatruction. 

TIIUI NILi ISLAND: 

Develop and i■prove ■eaaure• for 
enhancin& aafety and reliability 
of nuclear plant• uaina lltl and 
other plant inforaation. 

- Acquire and diaae■ inate data that 
the utility vould not collect fro■ 
tkl cleanup and recovery to i ■prove 
aafety of other Ula'•• 

- le&in eaa■ination in 1981 of TNI 
reactor and core co■ponenta to 
increaae undentand in& of ace i
dent and i■prove LWI aafety. 

- Conduct vaate -n•1e•nt and 
abnor■al va■ te product i-obiliaa
tion 1,0, develop technolo1y 
for proce■■ ina and diapoaina of 
the ■e vaatea. 

TABLE 18-2 

OONVENTIONAL REACTOR SYSTl':HS 

Alternative Hethoda 

o Rely on private aector to develop 
approache ■ and re ■olve in■ titu
tion~l i■pedi■enta. 

Anticipated Needa 
(for objective target date) 

o Conduct in-houae 1tudie1 and 
a ■ae ■ a■enta of pro■iaina approachea. 

o Per ■uade EPRI to fund data ac.quiai- o Cooperation of GPU for entrance 
tiod vork. into tkl facility. 

o Perauade ovner (GpU) to fund RiD 
activitiea. 

o Perauade other intereated partiea 
to fund va1te i .. obilization ll6D 
activitiea. 

o Cooperation of GPU for entrance 
into THI facility. 

o Cooperation of GPU for uae of 
lltl facilitiea. 

ludaet Juatification 
and Servicea Provided 

o Per■ it1 identification of pro■ia
in1 approach•• for indu ■ try 
i■ple■entation. 1bi1 progra■ 
will be co■pleted in PY 82. 

o Continue data acqui1ition, includ
ina in ■pection of inatruaentation 
and electrical co■ponent ■, obtain
ina and analyzina aolid, liquid, 
and a•aeoua radioactive 1a■ple1, 
plannin1 for off1ite eaa■ination 
of ,elected 1peci■en1 to be re
■oved fro■ the da■aged TNI core, 
and develop data and 1peci■en 
atora1e for future uae. 

o l&a■ine tkl-2 reactor and core 
co■pone.nt• at tkl, re■ove and 
in1pect reactor ve•••l head and 
plenu■, and initiate core and 
core debri ■ inapection and 
encapaulation. 

o In FY 81, provide de■onatration 
of vitrification and other vaate 
i .. obiliution technolo1ie ■~ -. -
Beyond FY 81, eaa■ ine other 
techniquea for treat■ent of 
zeolite ■ includin1 alternative 
concept ■, confidence te ■ ting, and 
aample ob■ervationa to build the 
data baae. 



Goala/Ol,jectiv,a 

HIGH-TIICPIIATUU IUCTORS: 

Provide technoloaical b••e for Hiah
Te■perature Reactor ■, eapecially for 
procea• heat applicationa. 

- Conduct focuaed technoloaY and 
lead plant deaiao and develop
-ot proaraa. 

- Ia abaeoce of utility ccmit-
-ot, terainate proar•• io 
l Ht quarter of FY 82. 

• 

Ti.iJLE ::.-:1 

OONVINTIONAL R~~C7o, SYSTEMS 

Alternative Method• 

o Rely on foa1il fuel• or foreign 
technology for energy need• of 
proce•• heat and aynfuela market. 

o Let private aector fund co-er
ciali&ation of concept excluaively. 

Anticipated Needa 
(for objective target date) 

o Project Deciaioo Package activitiea 
are needed to provide• ba•i• for 
private aector aupport. 

o federal HTR progra■ require•• 
utility organization to expreaa 
an intereat io building an HTR 
lead plant. 

o Technical aupport for the Project 
Deciaion Package activitiea. 

o Approxi■ately $5 ■ illion in cloae
out co•t• if progra■ ia ter■ inated. 

..._. UDUCID--!NIICIINENT HS!AIICH AND TEST UACTOIS: 
VI 

Co■plete development and de■onatra
tioo of LEU fuel• through PY 82. 
However, federal aupport for the 
proar•• after PY 82 vill have to 
be provided by other than DOE 
fuodioa authorization•• 

o Complementary (not alternative) 
analyaea/teat activitiea initiated 
by foreign govern■enta. 

o Conareuional authorization ia • 
other federal agency. 

.. 

ludaet Juatificatioo 
and Servicea Provided 

o Provide project definition packaae 
in PY 82 and finalize arranae
■ent• for cooperative aovern■eot
induatry proar•■• 

o Continue techooloay proar•■ and 
application-atudiea. 

o If progra■ ia teraioated, ■othball 
facilitiea, decoota■inate hot 
cella, and vrite final report•• 

o lo PY 82, irradiate full core of 
reduced eorich-ot fuela ia PIii. 
Procure and initiate irradiation 
of prototype •••e■bliea of LIU
ailicide fuel• io the OU and 
SILO! reactora. 
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Coal1/0bi,~tive• 

Total Obliaational Authority: 
Obli&ation: 

FY 78 

$21.2 
.f.18.7 

TAIILE 19-1 

Rl!Ht:OlAL ACTIONS 

PKOGllAH ACCOHPL l SIIHt.:NTS 

Bud&et ~LO Hillian ■) Status 
FY 79 FY 80 

$24.0 
t20.o 

$]1.6 
110.0 

FY Bl 

$46.4 
!4 s. 4 

Dearee Oriainal 
Obiect ive Net 

Coal, (Hi1torical and Current): 
1afety, or environaental hazard, 

To keep radioactively conta■inated 1ite1 and facilitie1 that are no lonaer being uaed fro■ beco■ina an actual health, 
• 

Perfol'II re-dial action• 
on propertiea foraerly 
u ■ed for HED/At:C opera-
tion, for 14 1ite1 
where DOt: baa authority 
to proceed • 

Per fora pre l i■inary 
1tudie1 on other 
foraerly u1ed HED/AEC 
I itel, 

Carry out the proara■ of 
r-dial action at an 
e1ti■ated 740 occupied 
conta■inated 1tructurea 
in the vicinity of Grand 
Junction, Colorado, 
•• authorized by 
P.L. 92-114. 

o Perforaed radio
loaical 1urvey1. 

o Total of 91 proper
tie• 1urveyed and 
de1ignated; under
took re-dial action 
on 17 propertiea. 
(About ISO propertie1 
1urveyed prior to 
1978.) 

o Progra■ initiated. 

o Remedial action par
tially co■pleted at 
Ke llex I ite. 

o Perfor■ed radio
logical aurvey1 and 
l preli■inary enai 
neering 1tudie1. 

o Proara■ for re■e.dial 
action oraanized and 
aa,igned to Oak Ridae 
for i■pleaentation. 

o Total of 116 proper
tiea 1urveyed and 
de ■ ianated; under
took re■edial action, 
on 26 propertiea. 

o le■edial action par
tially co■pleted at 
Kellex 1ite. 

o Remedial action ini
tiated at Hiddle1ex. 

o Performed radio
loaical 1urvey1 and 
one environaental 
a11e1 ■■ent. 

o Progra■ ■anage-nt 
plan prepared, Draft 
leai,lation prepared. 

o Total of 161 proper
tie ■ ■urveyed and 
de ■ ignated; under
took re■edial action, 
on 12 propertie1. 

o Remedial action co■-
pleted at ICe llex 
I ite. 

o lleaedial action tvo
third1 co■pleted at 
Hiddluex. 

o leaedial action ini
tiated at Niaaara 
Falla lite. 

o Perforaed radio
logical aurve·y,. 

o Progra■ ■anaaeaent 
contractor ■elected 
and under contract. 

o Total of 2S0 proper
tie1 1urveyed and 
de1ignated; under
took re-dial action, 
on SO propertie1. 

~ 

o leaedial action ha1 been 
co■pleted only at lellex 
1ite; certification 
pendina. 

o lleaedial action va1 two
third1 co■pleted at 
Hiddleeex. 

o le■edial action va, ini
tiated at Niaaara Falla 
1ite. 

o 1bree re■edial action 
plan, were co■pleted. 

o ladioloaical 1urvey1 
were co■pleted for 126 
aitea. 

o With re■edial action• 
co■pleted at about 400 
of an e1ti■ated 740 
aitea (ISO 1urvey1 
co■pleted prior to 
1978 and 2S0 co■pletad 
fro■ 1978-81), the 
progra■ ia eeti■ated 
to be SS percent 
co■plete. 

•, 
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TAIIU 19-1 

lt:KEOIAL ACTIONS 

Budget Data($ Hilliona) Statua 
Goala/Obiectho FY 78 FY 79 FY 80 FY 81 

Kainuin aurplua 
coamerc ial-re lated 
facilitiea in a 
aafe condition. 

o Surveillance and ■aintenance conducted for all aurplua facilitiea. 

lliainate the back
log of 120 aurplu1 
c«-ercial-related 
facilitie• under a 
progre11ive proara■ 
to be co■pleted 
by the year 1992. 

o Co■plete 2 project ■; 

continue 2 onaoina 
project,; begin 9 
project,; develop 
plan• for 10-year 
proara■ • 

Carry out tbe proara• of o NA 
re■edial action at 24 
inactive uraniu■ ■ill 
tailina• ·,itea end at 
5,000-6,000 a11ociated 
vicinity propertie1 aa 
autbori&ed by P.L. 9S--fl04. 

o Continue 11 ongoing 
project,; co■plete 
4 projecu. 

o P.L. 95--fl04 enacted 
November 19 78. 

o Implementation plan 
approved. 

o Project office 
eaubl iahed at 
Albuquerque. 

o Site aurveya 
initiated. 

o Progra■ reduced; 
2 projecta co■-
pleted; continue 
5 ongoin& project,. 

o Surveyed vicinity 
propertiea at 
Canon~burg, Pa.; Salt 
Lake City, Utah; 
and Lawman, Idaho. 

o NEPA work initiated. 

o Development of 
aubilizationa 
technoloay initiated. 

o Begin Shippingport 
Reactor; continue 
5 ongoina project,. 

o Completed cleanup of 
Salt Lake City Fire 
St~tion 11. 

o Initiated a■ ••y of 
IJ tailing ■ pilea 
for reprocea,ina. 

o EIS'a ■ tarted for 
firat three hi&h 
priority aite ■• 

o Technical aa1i ■ tance 
contractor aelected. 

Desree Original 
Objective He t 

o Objectivea aet. 

o Proara■ oraanized and 
ad■ iniatered throuah 
Richland Operationa 
Office; prosra■ plan 
prepared; only 8 •-11 
projecta co■pleted, but 
overall aoal could 
be ■et by 1992. 

o Ba ■ ic plannina and 
cqntractor acqui ■ ition 

pha■e nearina coaplation. 

o Upon pro■ulaation of EPA 
atandard1 now ■ cbeduled 

for FY 82, proara■ iaple
■entation will beain. 

o Proara■ plen abow, 
coapletion in 7-year 
period ■andated by 
f.L. 9S-60S. 



..., 
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, 
Goala/ObiectiYe• 

roa NED/AEC SITES: 

Eli■inate potential health ha&arda 
fro■ changed uae of unreatricted 
property that i• alightly-conta■i
nated • 

Eli■inate atipa on propertie1 
that have been deaignated for 
re■edial action. 

Deter■ ination of potential health 
effect ■• 

Eati-te•·of re■edial action option• 
coat ■, and achedulea. 

GllAND JUNCTION: 

Carry out the progra■ of remedial 
action at contaminated occupied 
atructure• in the vicinity of 
Grand Junction, Colorado, in coop
eration with the atate, a• author-
iced by P.L. 92-114. 

DOE SURPLUS ACTIVITIES: 

l!:n1ure that the public and the 
enviroraent are protected from 
potential ha&ard. 

TABLE 19-2 

Rl::NEDlAL ACTIONS 

CURllENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Hethoda 

o lnatitutional control• to li■ it use 
and atabili&e radioactivity on■ ite. 

o Promulgate le•• atringent 
radioactivity control and diapoaal 
guideline a.-

o Perform radiological ■ urveya but 
deaignate only thoae propertiea 
where health effect• are poaaible 
becauae of potentially changed uae; 
aupply inatitutional control ■ to uae 
change ■• 

o Perfor■ preliminary engineering 
atudie• only for authorized aitea or 
where Congre•• reque ■ t• atudiea. 

o Removal of tailing• fro■ beneath 
and around ■ tructurea. 

o Remove atructural material ■ auch 
aa concrete and ■ortar uaing tail
ing• a• aggregate. 

o laprove ventilation. 

o Seal atructurea to deter entry of 
radon. 

o Deco-i ■aion all aurplua facilitie ■ 
immediately. 

Anticipated Need ■ 
(for objective target date) 

PY 82: Ml.l 

Budget Juatification 
and Service ■ Provided 

o Perform re-dial actions on proper- o 
tie ■ formerly uaed by HED/AEC 
operation■ for 14 ■ itea where DOE 

HED/AEC aitea work in FY 82 will 
continue on 1itea currently autho
rized for re■edial action; cleanup 
and atabili&ation action■ will be 
completed for l of the 4 high
priority 1ite ■ , and 2 of the 9 
low-priority aitea. 

has authority to proceed. 

o Perform radiological ■ urveya and 
preli■inary engineering atudiea 
on other formerly uaed HED/AEC 
propertiea. 

o Relieve health ha&arda in about 
lSO reaidencea or other occupied 
atructure ■ where tailing• have 
been uaed in conatruction. 

o Conaolidate tailing■ at Grand 
Junction mill tailing• aite, 
from which they were removed, 
pending remedial action at the 
aite under P.L. 9S-604. 

o Continue surveillance and main
tenance for •urplua coaaercial
rel ■ ted facilitiea. 

• 

o Deter■ ination of need for action■ 
on 1itea which ■ay pre1ent po■■ ible 
health effect ■• 

o The Grand Junction 7S/2Sl coopera
tive progra■ with State of Colorado 
will continue; remedial action■ will 
be completed for 80 atructure ■ in 
FY 81, and 187 will remain to be 
done. 

o Maintain facilitie ■ in ■ afe 
condition. 



Goal ■ /Objective• 

Eo■ure that beat technology ia 
available to DOE and nuclear 
induatry for deco-iaaioning; 
reduce coata. 

Eli■inate the potential hazard to 
public and environment under a 
planned progra■• 

Eli■inate the potential hazard to 
the public and anvironaent. 

URANIUM NILL TAILINGS: 
0D 
O Carry out the progra■ ■andated by 

P.L. 9S-604, to provide re■edial 
action at 24 deaignated inactive 
■ill tailing• ■ ite• in cooperation 
with affected atatea and Indian 
tribe■, 

TABLE 19-2 

REMEDIAL ACTIONS 

Alternative ttethod ■ 

o Continue uaing currently available 
techniques; rely on private ■ ector 
to fund development. 

o Defer all deco-i ■■ ioning; continue 
surveillance and ■aintenance for all 
facilitie ■• 

o Defer all deco-i■aioning; continue 
■ urveillance and maintenance for all 
faci lit ie • • 

o Stabilize tailing• in P,lace. 

o Clean up exi1ting ■ ite; transport 
tailing• to new di ■ po■al ■ ite. 

o Above or below aurface disposal. 

Anticipated Need ■ 
(for objective target date) 

o Develop new and improved diapoai
tion ■ethoda; make available 
to nuclear industry. 

o Eliminate backlog of aurplua 
commercial-related facilitiea 
under a progreasive progra■ to be 
co■pleted by PY 92. 

o Eliminate the backlog of aurplua 
defenae-related facilitiea under 
a progreaaive progra■ to be 
completed by the year 2000. 

o Relieve healtb hazard ■ at de,ig
nated vicinity propertiea where 
tail inga have been used in con
atruct ion. 

o Relieve potential health hazard• 
o Soil or fabricated cover ■ and liner ■, to population ■ in the vicinity of 

unatabilized mill tailing ■ pilea. 

o Remove tailing• fro■ open land ■ 
to prevent future construction on 
tailings or other prolonged 
exposure. 

o Consolidate tailing■ in aafe, 
permanent, licen■ed di1poaal aitea, 

Budget Juatification 
and Service ■ Provided 

o Hake new and i■proved technoloay 
available to reduce coat ■ and facili
tate future deco-iaaioning. 

o Continue enaineering at Shippinaport; 
beain work at Monticello ■ill tail
ing ■ aite; continue Hound deco-ia
aioning project; complete Sodiu■ 
Reactor Experiaent,and Weatingbouae 
ARD project. Will ■eet objective of 
co■pletina proara■ by FY 82. 

o Conduct project ■ at Hanford, Weldon 
Spring Site, Niagara Palla Storage 
Site, and continue project ■ at ORNL. 
Objective could be ■et. 

o Plannina atudiea leadina to reudial 
action concept ■• 

o NEPA activitiea and docuaentation. 

o Engineering de1ign of cleanup and 
diapo1al operation■• 

o Perfonunce of re■edial action. 

o Develop-nt of ■ore efficient and 
co ■ t-effective cleanup and diapoal 
technology. 

o Acquiaition of proce ■aing and 
diapo ■al aitea, aa required. 



Ti\llU: W-1 ----
lltc►:EUF.R Rf.ACTOR sy:,r t::HS 

l'ROCRAH ACCOHl'I, I SJIHl-:N1'S 

Budi;_t!t llata ($ HI I I Ions) Status 
Coal s/Oblect Ives n 711 r'Y79 n------.rn- l'Y7IT 

Total Obligational Authority: $756.9 
$733.6 

$721.8 
$701.4 

So91.7 
$688.f, 

$689.S 
$1,n.1 Obi l_g_at lon: 

To conduct R&D to 
develop breeder reactor 
sy&te■s to a state of 
readlnes& should a 
Jeclslon be ■ade In the 
future to demonstrate 
one or ■ore of them. 

LIQUID HETAL FAST BREEDER REACTOR PROCRAH (LHFBR): 

Design, construct, and 
test Cllnc.h Rt,,,er 
Breeder Reactor Plant 
and operate as part 
of a utility syste■; e date uncertain due to 
Administration objec
tions to project. 
Specific objective: 

- Continue dealgn and 
procurement consistent 
with funding levels 
provided, 

Develop conceptual 
des lgn or large 
(1,000 HWe) LHFBR 
powerplant and submit 
report to Congress, 
Specl[lc objectives: 

- Initiate Conceptual 
Deslgn--1978. 

- Co■plete Conceptual 
Oesl~n and submit 
r"port--March 31, 
1981. 

o The following indicates progress In design coapletlon and equipment procurement. 

Design: 
63% complete, 

Procurement: 
$400 ■II lion of com
ponents on order or 
delivered. 

75% c011plete. 

$465 mllllon of co.
ponente on order or 
deltvued. 

19% coaplete. 

$5)1 ■Ill Ion of co.
ponents on order or 
de 11 vered, 

o Initiated Phase I technical screening process--October 1976, 

86% co■plete. 

$600 million of co■-
ponents•o• order or 
de livered. 

o COJ11pleto,d Phase I, lnltlat"d Phase I( Conceptual Design effort--lleceniber 1979. 

o Completed Phase II, Issued Large Ocv&>lopia.,ntal Pbnt {lnal rnport--H,uch 1981. 

o Initiated Phase tit Advanced Con,·cptw1l Oeslgn--Aprll 19flt. 

Degree Original 
Ob!ectlve Het 

· o Due to previous Ad■inls
trat lon objection&, con
struction actlvltlea of 
the Clinch River Breeder 
Reactor Plant (CRBRP) 
were not initiated ae 
planned. Thie delay 
stretched out the CRBRJ> 
achedule and increased 
the total estimated coat 
of the plant. However. 
the project was funded by 
Congress, which permitted 
design and procurement 
actlvltlea to continue. 
The deslgn work met the 
required technical speci
fication and most pro
cure■ent contracts were 
completed ori tchedule and 
within coat.· 

o The original objective 
was ■et since the Concep
tual Design Study Final 
Report was submitted to 
Congrt!ss on Harch )I, 
1981. The Con,,ept u., I 
l).,,;ign mt!t lht! n~qul red 
t~chnlcal spt!cl{lc~tlons 
and wa~ d~ltv~rcd on 
~chcdule and within cost. 
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Goals/Obiectives 

Conduct a LHFBR R&D 
progra■ anci develop a 
technology base to 
support plant de~ign 
anJ develop-nt proj
ect's, including the 
coapletion and opera
tion of the Fast Flux 
Test Faci I ity and 
operation of other 
facilities. Specific 
objectives: 

- FF'fF Sod iu■ Fi 11--
1978. 

- FF'fF Fuel Loading--
1979. 

- FFTF Operation at 
100% power--1980. 

GAS-COOLED FAST REACTOR: 

Evaluate and conduct 
R&D for ga1-cooled 
fast breeder reactor 
syste• as a long-tena 
nuclear power option. 

'l'AIILt:_lll-::.! 

IIKl,;i,;1)1,;K Kt:AC'l'OK SYSTt:HS 

_________ ttuJ11,n Data U Hi II ions) Status 
n 111 FY 7~ FY IIU ~·y 81 

o l11rough FY 711-~·y 81, the lJU'RR R&D program cont inueJ to advance U.S. LHFIIK techno I 011y 
in th&? areas of co111ponents, aafety, phy11ics, fuels, anci materials. (,aportant 11ilestones 
for the Fast Flux Test Faci.l ity (FFTF), a 400~t sodium-cooled fast reactor designed for 
testing of LHfBK fuels anJ components, are noted below: 

- n-o· SoJiu,a Fi 11--Nove•ber 1978. 
- fTfF Fue I Loading--ll>vember 1979, 
- Initial n·rF criticality--February 1980. 
- F~fF first operated at 100% power--llece■ber 1980. 

o ln addition, the R&D progra■ operates other test facilities including the Experimental 
Breeder Reactor ll, safety facilities such as the Safety Research Experi-nt Facility, 
and Fuels and Materials facilities. Testing of large heat transport syste■ comjN>nents 
is conducted at the Energy Technology Engineering Center. 

o Heliu■ Bre&?der Assoc. 
forned to serve 
utility interests. 
Single international 
design aelected. 

o DOE/utility plan 
developed for demo 
plant. 

o Conceptual design 
complete. Program 
tennination initiated. 

o Progra,a termination 
completed. 

De11ree Original 
Objective Het 

o The LHFBR R&D program met 
the required technical 
specifications and met 
the objective of main
taining the LHFBR in a 
state of readines1, 
Based on the 1975 base
line schedule, the FFTF 
was completed under 
estimated cost ($640H 
vs. $647H), but with a 
10-aaonth schedule delay. 

o The LHFBR test facilitie ■ 

met the required techni
cal specifications. 

o Objecti~es were met. 
Program terminated at 
end of FY 81 to con
centrate resources on 
l.H~'BR program. 

•• 
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fAliU: 20-1 

8Kt;l,:0Ell Kt:AC'fOK SYS'fEHS 

Rud~et Data($ Hill ions) Status 
Coals/Objective• FY 78 FY 79 FY 80 FY 81 

WATER-COOLED BREEDER REACTOR: 

Shiui!!l.e_ort Atomic Power Station 

Produce the fir•t 
co-rcial electric 
power through use of 
nuclear energy in the 
United States. 

o Generation of electrical power rec01a111cnded in FY 78 after l.W8R core installation and has 
continued since • 

Operate first Light 
Water Breeder Reactor 
(LWBR). 

o Complete installa
tion and conaence 
reactor operation. 

Li&ht Water Breeder Reactor (UIBR) 

Develop first Light 
Water Breeder Reactor. 

Prove breeding can be 
achieved in a light 
water nuclear power
plant using a 
thoriu■/U-211 fuel 
syste■ . 

• 

o Complete ■anufacture 
of LWBR core. 

o Plan for LWBR end
of-1 ife effort and 
design needed equip
■ent. 

u Continue reactor operation. 

o Provide technical support and analysis for LW8R opea;&t ion, 

o Continue preparations, design and procure equipment for 
end-of-1 ife effort. 

Degree Original 
Objective Het 

o December 2, 19S7, the 
Shippingport Atomic 
Power Station started 
ope rat ion. 

o The light water breeder 
reactor installed in the 
Shippingport Atomic Power 
Station was released 
for routine co-ercial 
power distribution 
December 2, 1977, and 
has operated for ■ore 
than 22,800 efph. 

o The Light Water Breeder 
Reactor was succes1fully 
installed in the Ship
pingport Atomic Power 
Station in 1977, 

o Data gathered from on
going test programs are 
confir■ ing technical pre
diction• that breeding in 
the LWBR core i, taking 
place. After co■pleting 
operation, the spent fuel 
will undergb a detailed 
core examination to 
verify core perfon■ance 
and breeding character
istics. 

,-.~1! 



00 
-1:'-

Goals/Objectives 

- Evaluate system effective
ness. Identify and undertake 
required Improvements to 
develop systems with 20--year 
lives .tnd annual O~H costs 
less than 31 of total sys-
tem costs. 

- Complete development of uni
fora test methods and eval
uation procedures. 

TAIII.E 24-2 

SUI.AR APPLICATIONS f'OR BUILDINGS 

Alt.,rnatlve HcLhods 
Anticipated Nl'eds 

(for objectlY_l'_t_ar.&_et date) 

o Prl vale sector has been 
focusing primarily on com
ponents rather th,~n on systems 
development. 

PASSIVE SOLAR HEATING AND COOLING PROGRAM: 

Residential Buildln2 s 

Complete work on research, analysis, 
and testing of advanced heating, 
cooling, and Integrated systems 
(hybrid and mixed) that promise 
technological feasibility to 
achieve average performance 
measurement of $19) per HNBtu 
annual capacity while contributing 
an average of 301 of building 
energy requirements. 

Conmercial Buildin2s 

Complete work on research, 
analysis, and testing of integrated 
heating, cooling, and lighting 
prototype systems that can achieve 
an average technology-feasible 
perfonoilnce measure of $37) million 
Btu annual capacity, at an average 
potential contribution of 1)1 of 
building energy requirements. 

o Reliance on the private sector. 

o This research seeks to meet the 
need for passive and hybrid systems 
by completing multlfamlly heating 
work, single and multifamily 
heating work, single and multl
faml ly cooling, and Integrated 
systems. 

o This research will help to ensure 
that passive solar hybrid systems 
will be available for light 
commercial buildings and that 
systems for complex buildings 
and Integrated systems will 
be bruught on line. 

'· 

Budget Justification 
and Services Provided 

o Evaluation of system effec
tiveness based on previous 
demonstration projects, 
private sector projects, and 
specifically built prototype 
systems. 

o Development of standard systems 
analysis methods for evaluating 
any existing or new system. 

o Develop proven and reliable 
■ultizone heating system designs. 

o Develop and test basic cooling 
and daylighting strategies that 
are compatible with advanced heat, 
ventilation, or air conditioning 
systems. 

o Collect and analyze actual 
performance data from experi
mental integrated system. 

o Develop methods of design and 
analysis that have been validated 
against actual field performance 
and other experimental data. 

o Develop new materials and 
components to Improve system 
efficiency, increase year-round 
system capabilities, and reduce 
construction costs. 

o Achieve acrelerated us<' of 
p.1ss Iv,•/ hyhr Id t ,.,-11110101, I ,•,a In 
n .. w ,111,I n•1roflt appll,·,1tlons. 

, .. 
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'rARLt: 20-2 

IIKte:EDEK MEACTOII SYSn;HS 

CUllllte:NT l'IIOGRAH OIIJEC'flVES AND IIUOGte:T 

Anticipated Needs 
Goal ■ /Ol>jective ■ Alternative Hethods (for objective target date) 

LIQU 10 METAL FAST BREEDER R.EACroR PROGRAM: 

Conduct R&D to confira the 
econoaic ■, safety, and reliabil
ity of breeder reactor ayate■■ to 
support the tiely and effective 
inteKration of the ■e reactors with 
the current nuclear industry and 
fuel cycle technology, thus making 
available the inexhaustible nuclear 
re ■ource ■ of the United States 
for electrical energy production. 

- Design, con■ truct, and test 
Clinch ·River Breeder Reactor 
Plant and operate aa part of 
utility ■y■ te■• Secure NRC 
consideration of remaining 
safety ia ■ ue• and resolve. 
Specific objective ■ include: 

- Start Site Preparation 
Activitiea--FY 82. 

- Plant Operation--FY 89. 

De ■ ign a Large Developmental 
Plant (LOP). Advance the 
LOP conceptual design. 

~ 

o l■port foreign reactors and 
technology. 

o Rely on domestic industry to 
perform R&D and develop base. 

o Develop cooperative progra,DS with 
foreign developers. 

o Requires NKC authorization 
to atart aite preparation 
in 1982. 

o Private aector cooperative 
agreement. 

• 

YY 82: i678.I 

Budget Ju■ tification 
and Services Provided 

o Continue finalization of ■ yste■a 
designs, includini release of · 
virtually all drawing■ • ln 
FY 82, atart ■ ite preparation 
activities. Continue placement 
of hardware contract ■, including 
polar and building services cranes, 
expansion tanks, steam generator 
feed pump, thermal transient 
valves, and the protected air
cooled condenser. 

o The project ■ cope in FY 82 
include ■ preparation of project 
management procedure ■, design 
of key plant syate■s, and 
preparation of specification■ 
for long-lead equip-nt. 

~-• • I 
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Coah/Object ive s 

Conduct LHFBR technology base 
progra• to ensure efficient and 
effective development of LDP, 
including: component development, 
test facilities operation, phyaica 
measure-nta and analyaea, and 
fuel• and ■aterial a,o. Support 
remaining CRHRP technology require
menta. Conduct base program safety 
research to support CRHllP and LDP 
plant licensing and safety reviews, 
emphaaizing accident prevention. 

WATER-COOLED BR.KEDER PII.OGRAH: 

Shi~ort Atomic Power Station 

Ter■ inate reactor operations, 

Li4ht Water Breeder_~actor (LWBR) 

Prove breeding can be achieved in a 
light water nuclear powerplant 
using Uranium-211/thoriu■ oxide; 
confirm a practical way to uae 
thhriu■• 

'rAKI..I,; 20-2 

Klt!;l::01,;lt IU:ACTOK svsn:.HS 

Alternative Methods 

o Rely on the private sector to 
develop the technology. 

o Rely on the private sector to 
develop the technology. 

Anticipated Needs 
(for objective target date) 

o Provide the teat facilities and 
capability to test the techn,>logy 
and components developed in the 
technology program aa veil as 
prototypes of component ■ to be 
incorporated into plant project ■• 

o Congressional approval to 
complete defueling and end-of-
1 ife testing. 

o Completion of proof-of-breeding 
effort. 

Budget Juatification 
and Service ■ Provided 

o Provide required technology for 
design, construction, and opera
tion of the CRBII.P, and increas
ingly, the LDP, including ateam 
generator and sodium pump develop
ment, high-te•perature structural 
design and ■aterials technology, 
FF-CF fueh syatema performance 
characterization, LDP fuel system 
work, and LDP physics. 

o Safety progra■ activities to 
include continuing work to 
demonstrate reactor system 
reliability in preventing the 
occurrence of accidental events. 

o Teat facilities are required in 
support of plant projects and 
breeder technology program 
elements. 

o End-of-life progra■ allows 
technical data to be obtained 
fro■ actual operations of 
the Light Water Breeder 
Reactor core. 

o Succeasful development of thia 
breeder cycle, including con
finaation of breeding in the 
Shippingport LWBR core, will 
provide the basic technology which 
would make available for power 
production about SO% of the energy 
potential of our Nation's thorium 
reserve ■, a source of energy many 
time• greater than known fossil 
fuels. 

• ..... -t! 
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11111,:i,:u~:K K~:AC'l'OR S'tsn:tts 

Anticipated Needs 
Goala/_llt,jectives Alternative Ht!thods (for objective target date) 

Advanced W~ter Bre~~~lications (AWBA) 

Exploring technical proble•s and 
developing and disse■ inating 
technical infor■ation through 
published reports, 

FUEL CYCLE DEVELOPHENT: 

Provide a demonstrated fuel 
reprocessing technology that 
enhances safety, environaental 
protection, safeguards, and 
operational reliability, and 
■ini■ize1 proliferation risk with 

c:o acceptable economic ■, 
~ 

- Co■plete Hot Experi■ental 
Facility De1ign by 1982, 

- Deaon,trate technical feaaibil
ity of operating a secure, 
remotely operated and maintained 
prototype reprocessing facility 
in a safe, clean, and efficient 
■ode by 1983. 

o Rely on the private sector to 
develop the technology, 

o Sa111e as above, 

o Test facilities anJ technology 
develop■cnt through FY 82, 

o Develop advanced reprocessing~ 
equipment components for fuel 
recovery and effluent control; 
develop improved electro
mechanical manipulators for 
tot a I remote maintenance ( REHO'rEX); 
and develop advance instrumentation 
and robotic sampling for process 
control and safeguards. (Ul ti ■ate 
radioactive demonstration of the 
reprocessing technology to be done 
in a Hot Experimental Facility 
(llt:F),) 

Budget Justification 
and Services ProvideJ 

o Thia progra■ will docu■ent data to 
i■prove breeding performance 
~eyond the Shippingport LWBR core 
capability, prebreeder concepts, 
and disseminate technical 
information to assist industry 
in evaluating water-cooled 
breeder technology, 

o Eventual adoption of LHFBR system 
require• associated fuel cycle 
development, 

,.--. .. fi 





Goala/Obiectivea ll..1.1 

Total Obligational Authority: $73.9 
$7 ]. 7 Obligation: 

SPACE AND TERRESTRIAL APPLICATIONS PROORAH: 

To respond to other Feder a 1. 
agencies' requirelllt!nts for 
design, development, and 
delivery of space nuclear 
power systems and adapta
tion of applicable 
technologies to beneficial 
•ilitary terrestrial use. 

- Design, develop, 
demonstrate, and 
deliver qualified 
nuclear thermoelectric 

00 isotope power systems 
'° for use on Galileo 

and Solar Polar space 
■i&siona (Milestones 
shifted due to launch 
date changes: in 1979 
delivery objective 
was FY 1982). 

o Initiated deaign 
of Selenide · 
Isotope Generator 
( SIG) for the Jupiter 
Orbiter/ Probe 
miss ion. 

o Transferred fuel
form product ion 
from Hound Fae i 1-
i ty to Savannah 
River and started 
up. 

TAIIU: 21-1 

AUVANCt:O NUCLEAR svsn:Hs 

PROGRAH ACCOHPLISIIHt:N'fS 

Bud1et Dilt.i ($ Million~) Status 
FY 7'1 _ FY SQ 

$54.5 
$54.2 

o Completed multi
hundred vat t (HIM) 
RTG design modifi
cation for Galileo. 

o Completed General 
Purpose Heat Source 
(GPHS) RTG 
conceptual design 
for International 
Solar Polar Mission 
( ISPH). 

o Initiated line 
set-up at GE for 
Silicon Gerwanium 
(SiGe) unicouples. 

$39.4 
$39. 2 

o Completed 
environaenta l 
qua Ii f icat ions 
test on Q-2 and 
initiated refur
bishment of RTG 
flight converter 
for Galileo. 

o Completed fabri
cation of SiGe 
unicouple for 
engineering unit. 

o Completed design 
selection test. 

FY Ill 

$40. 7 
$40.5 

o Completed 
re furb ishlllent 
and stored HHW 
RTG Converter for 
Ga 1 ileo. .. 

o Complete Hot Test of 
CET-1. Fabricate Con
verter Engineering 

lleiree Original 
Objective Het 

o All technical objec
tives met. All launch 
date milestones were 
met. Intermediate 
mileatones met 
approKimately 90% 
of time. Objectives 
met within budget. 

Test unit (CET) for JPL. 

o Fabricated and tested 
18 SiGe unicouple 
modules. 

o Completed (GPHS) design 
verification t~at. 

o Initiated heat source 
(fuel) fabrication 
for GPIIS. 

o Supported fuel and 
safety flight require
ments. 

o Initiated shock/ 
vibration test on 
CET-1 for ISPH and 
Galileo. 
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Goa la/Objective a 

- Develop and demon
atrate various static, 
dyna■ ic, and reactor 
nuclear power systems 
technqlogies. 

- Demonstrate beneficial 
uses of radioisotopes 
in variou• terrestrial 
applications such as 
sewage sludge irradiation; 
operate pilot sludge 
irradiation in FY 1979. 

SYSTl'ltS EVALUATIONS: 

FY 78 

o Completed Phase I 
ground demonstra
tion test on two 
competing concepts 
for Dynamic Isotope 
Power Systems (DIPS) 
and made selection 
July 78 for follow 
on flight develop
ment. 

Aaaeaa the technical, economic, 
enviroraental, and institutional 
aspects and impacts of nuclear 
systems in meeting a broad range 
of the Nation's energy needs and 
analyze economic data for nuclear 
power systems and competing 
technologies. 

- Conduct assessments 
and evaluations of 
advanced nuclear 
technologies and 
applications includ
ing low temperature 
and waste heat utili-
zation, low-water-use 
heat rejection systems, 
and nuclear energy 
centers; some objec
tives varied from 
year to year. 

o Completed prelimi
nary phase of 
intenaediate-size 
nuclear powerplant 
assessment. 

TABLE 21-1 

ADVANCt:D NUCLEAR SYS'ftl1S 

Budtet Ila!~($ Millions) Status 
FY 79 FY 80 

o Demonstrated 
efficiency improve
ments on selected 
component for DIPS
below prediction. 

o Conducted experi
mental verification 
test a on R'fG 
materials. 

o Pilot sludge 
irradiation began 
ope rat ion. 

o Completed prelimi
nary technical and 
economic feasibility 
study of district 
heating for Twin 
Cities (Minnesota). 

o Fabricated upgraded 
components for 
5,000-hour endur
ance test for DIPS. 
Program concluded. 

o Ground Demon
stration System 
(GOS) demonstrated 
improved perfonaance. 

o Teated on all 
bonded segmented 
aelenide couple. 

o Completed design 
effort on the 
advanced wet/dry 
cooling teat unit. 

FY 81 

o Signed contract for 
advanced thenao-
e lec tric materials 
technology in 
Auguat 1981. 

o Completed planning 
phase for St . Paul 
200-KWt district 
heating system. 

o Completed South 
Carolina Energy 
Center Study. 

o Completed large
scale powerplant 
tests of the 
impact of cooling 
towo,r heat and 
moistu~e ~eleaaea 
on ,...,teoro\ogy. 

Degree Original 
Obi.!:ctive Ket 

o Objective ■ -t-
technology improve
ments factored into 
flight system hard
ware program ~lementa. 

o Objective was fully 
met. 

o Objectives were fully 
met. 
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Goa la/Objectives FY 78 

o Coapleted large 
plant proc<!ss 
heat studies at 
two industrial 
a i tea. 

'l'AIIU:11-1 

AIJVANCl,;ll NUCLEAK· SYS'ft:HS 

llud.!_et Data U Kil lions) Statue 
FY 79 n 80 

o Achieved ful 1 
operational capa
bility of the 
Hanford Engineering 
lll!velopment Labora
tory (HEDL) water 
use/ requ i reiaent a 
data bank. 

o Completed analysis 
of high-teaperature 
heat transf<!r 
mediu~a for use in 
cogeneration/pro
cess heat aystems. 

Nonproliferation Alternative Syateas Asaeasaent Pro11ra,a 

Recoaaend to the o Prograia initiated. 
Adainistration option, 
for civilian nuclear 
power systems for 
increasing resistance 
to nuclear proliferation. 
Issue draft report by 
7/79. Support U.S. 
participation in the 
International lllclear 
Fuel Cycle Evaluation 
Prograa. 

o Draft report issued 
for public co-nt 
December 1979. 

o Final report of the 
Nonproliferation 
Alternative Syate•s 
Assessment Program 
issued June 1980. 

n 81 

o Cooapleted economic 
study of nuclear 
and coal plants for 
district heating in 
Twin Cities area. 

o Completed revised 
assessment of avail
ability of U.S. water 
resources for . cooling 
electric generating 
unite considering all 
competitive uses. 

o Completed updat., 
of Energy Economic 
Data base to 1981 
coats. 

.. 

Degree Original 
Obiective Het 

o Technical objective• 
of the program we re 
met, Draft report waa 
iuued S month& 
late due to extenaive 
review proceae. 
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Goal~/Objectives 

Respond to other Federal agencies' 
requirements for the design, 
development, and delivery of space 
nuclear power systems and adapta
tion of applicable technologies 
beneficial to terrestrial use. 

SPACE NUCLEAR SYSTEMS PROGRAM: 

Design, develop, demonstrate, and 
deliver nuclear energy systems 
for use on U.S. space missions 
(Galileo, Solar Polar); deliver 
in 1984. Galileo mission 
0985); Int.ernational Solar 
Polar Mission (1985/6); 
Space Power Advanced Reactor 
decision point (1986); mission: 
mid-1990's. (Galileo and Solar 
Polar efforts through FY 1990.) 

Develop and demonstrate various 
static, dynamic, and reactor 
space power systems technologies 
to meet above objectives. 

TAIIU: 21-2 

AOVANCIW NUCU:AR SYSTEMS 

CURRENT PROGRAM OIIJt:CTlVt:S ANO IIUOGte:T 

Alternative ~thods 

o None, 

o None. 

Anticipated Needs 
(for objective target date) 

o Assembly of the Galileo and Solar 
Polar qualification radioisotope 
thermoelectric generators (RTG's) 
needs to be completed in FY 1982, 
the three Galileo flight RTG's 
need to be assembled in FY 1983, 
the Final Safety Analysis Reports 
have to be completed in FY 1984 
and FY 19115, and flight-accepted 
RTG's need to be delivered to 
Cape Canaveral in FY 1985. 

TERRESTRIAL ISOTOPE APPLICATIONS PROGRAM: 

Evaluate and develop beneficial 
terrestrial utilization of iso
topes recoverable from reactor 
wastes. (Krypton-85 self
luminous lights for candidate 
military applications.) 

o Defense applications classified, 
therefore none. 

o Evaluation of candidate appli
cations ongoing. (Defense needs 
are classified.) 

FY 82: $37.6 

Budget Justification 
and Services Provided 

o Required for production and test 
of hardware for NASA Galileo 
spacecraft (1985) and for NASA 
International Solar Polar mission 
(1985/6). Systems are essential 
for missions. 

o Required for fabrication, test, 
and evaluation of materials and 
components for proposed flight 
systems; conduct system safety 
testing, reviews, and analysis. 
Program element is essential to 
hardware development above. 

o Support of National Security 
missions and investigations of 
advanced terrestrial systems, 
(Classified) 

o Cesium-137 sewage sludge program 
limited support (Albuquerque, 
New Mexico). 

o Application studies of krypton-85 
self-luminous lights (e.g., military 
airfield runways). 

I 
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Goal~/Objectivea 

Total Obligational Authority: 
Obli1,ation: 

FY fa 

$193.4 
$181.2 

'fAJILt: 11_-I 

COHHt:KCIAL WASTE HANAGl::/11,;NT 

PltOGRAH ACC0HPL lSHHl::N'rS 

Rudg,ec llata ($ Hil I L,,ns) Status 
FY 19 FY l!O 

$21 I .2 
$1 n. s 

$206,9 
1204,9 

t'Y 81 

$206. l 
$20). ~ 

De11ree Original 
Objective Met 

Historical Goal: To provide the technology and facilities necessary to meet all applicable safety and environmental requireaient• for the long-tera 
management of nuclear waste frora c01111Gercial sources. 

Investigate five alter
native geologic fonaations 
for the first repository 
site by early 1980'&. 

Prepare generic and 
site-specific studiea 
as required by NEPA 
for repository prugra•· 

Develop in-situ testing 
activitie■• 

o Regional studies 
completed and study 
areas recoawended 
for Salina and Gulf 
Interior regions. 

o DOE 'l'aek Force Report 
on Nuc I ear Waate 
Management issued. 

o Initiate cooperative 
field tests in 
granite at Stripa, 
Sweden. 

o Investigations of 
nonsalt geolo11ies 
accelerated by 
init i.at ion of 
crystalline and 
argillaceous studies. 

0 GEIS for COIDOlercial 
HUI pub I i.c c0111111ent 
and review. 

o Prototype salt brine 
migration tests 
initiated at Avery 
Island, Ls. 

o Narrowed aite selec
tion at Hanford and 
Nevada Teat Site 

· (NTS). 

o Conducted site 
evaluation in aix 
states, 

o Area characteri~ation 
studies initiated in 
1980 in Paradox Basin, 
Utah and COiorado. 

o Statement of DOE 
position on Confidence 
Rule~aking submitted 
to NRC. 

o Initiated thermal 
testing at NSTF 
Hanford site and 
thermal and radiation 
testing at Cli•ax 
Faci 1 ity (NTSL 

o Completed area phase 
field studies in the 
Gulf Coast. 

o t:nvironoiental con
ditions for geologic 
repoeitory defined. 
Waste package 
conceptual design• 
prepared. 

o Final EIS published 
and Record of Deci
sion iuued for 
geologic repository, 

o Spent fuel emplaced 
in granite, Full
scale heating teata 
in granite, basalt. 
and salt ahown to 
agree with predic
tion. 

o Alternative geologic 
sitea investigated. 
Current plan ia that 
a minimum of l explor
atory shaft■ will be 
initiated in 1983. 
1985--aelect one of 
three sitee for Teat 
and Evaluation (T&E) 
facility. 1985-89-
deeign and construct 
T&! Facility. T&E 
operational in 1989. 

o Generic and site
spec i fie a tud iea 
required by NEPA 
have been accom
plished for the 
present program stage. 
Future documentation 
ia scheduled•• con
sistent with present 
geologic exploration 
program. 

o ln-aitu te,ting 
activities have 
been initiated and 
are continuing to 
develop technical 
inforn:iat ion required 
to support the 
program. 
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Goals/Q!!jectives 

Seek public acceptance 
through Federal/state 
cooperation and public 
interact ion. 

Provide Federal away
from-reactor (AFR) spent 
fuel storage services 
by 1983 . 

Develop processes for 
producing alternative 
high-level waste forms 
and prepare samples for 
properties evaluation by 
1981. 

FY 78 

o Established contacts 
with state and local 
govern111ents to ensure 
exchange of infonaa
tion and policy 
positions. 

o Established con
tinuing data base on 
storage requirements 
and dete['lllined no 
commercial interest 
in providing AFR-type 
storage services. 

o Established alterna
tive high-level 
waste forias progra,o; 
issued summary plan. 
Established spent 
fuel as rc!ference 
waste form. 

'fARLE 22-1 

COHHt:KCIAL WAsn; HANAGt:Ht:N'f 

6udget Data ($ Mil ).ions) Status 
FY 79 FY 80 

o Implemented a pub I ic 
infor111ation program 
on the National 
Waste Ter,nina 1 
Storage Program and 
funded study panels 
and conferences 
attended by industry, 
government , univer
sity and public in
terest groups to seek 
areas of agreement. 

o Survey and evaluation 
of existing fuel 
storage facilities 
leading to identifi
cation of potential 
sites. 

o Selected ll waste 
fonas initiated 
development. Work 
continued on alter
native forins suitable 
for defense waste. 

o Provided assistance 
to states and regional 
groups to develop 
low-level waste plans. 

o State Planning 
Council established 
as advisory group to 
DOE on state/Federal 
issues. 

o Completed environ
mental impact state
ment (EIS) on U.S. 
spent fuel pol i cy. 

o Developed ll forms, 
processes, and 
evaluation methods. 
Focused on 7 forms. 

FY 81 

o 15 states agree to 
undertake studies of 
granites within 
their boundaries : 

o Grants provided 
states for their 
independent review 
of DOE program. 

o The Department 
discontinued its 
efforts to provide 
Federal away-fro111-
reactor spent fuel 
storage services due 
to a change of policy 
and declining need. 

Degree Original 
Objective Het 

o Interaction processes 
with the states have 
been developed and are 
continuing to cooperate 
with and define the 
role of the states. 

o Preparation of site
specific EIS was 
started and initial 
discussions with 
owners of potential 
AFR facilities were 
held before program 
discontinued. 

o Provided "standardized o Goal met. 
samples, test and 
evaluation data for 
7 for111s, ranked for111s 
by priority, selected 
borosilicate glass and 
crystalline ceramic 
waste fonas for study 
in FY 1982. 

o Issued report on 
engineering feasibility 
of coowercial alternative 
waste forms processes. 
Pol icy revised to al low 
reprocessing, Efforts on 
alternative waste form 
for co1omercial HLW to be 
resumed. 
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Goal s/Ol>jectives 

Prepare two canisters 
of radioactive high-level 
waste innobilized in 
borosilicate glasa by 
1980. 

In 1980, provide reference 
design for i111111obilization 
of West Valley waste in 
borosilicate glass. 

Develop technology for 
management of Ll.W and 
operation of burial sites, 
and make available to 
nuclear industry. 

FY 78 

o Installed large-scale 
vitrification product 
demonstration equip
m~nt. 

o Prepared study on 
disposition of Western 
N.Y. Nuclear Services 
Center including 
technical options for 
managing the high
leve l waste, 

o Hinimal technology 
development efforts to 
support DOE sites. 

'l'ARLE 22-l 

Uli1Ht:HClAL WAS'ft: HAHAGt:Ht:H'f 

8udiet Data($ Hillions) Status 
FY 79 FY 80 

o Prepared and soliJi
fied two canisters 
of actual radioactive 
Hl.W. 

o Submitted study to 
Congress with pub I ic 
cn1nmcnts recommending 
immo bilization of 
HLLW as soon as 
possible. 

o Hinimal technology 
development efforts 
to support OOf: sites. 

o Established Haterials 
Characterization 
Centers and Haterials 
Review Board for 
standardized testing 
and evaluation of 
final waste foras. 

o Prepared reference 
design for immobili
zation of West Valley 
WJste in borosilicate 
glass. 

o Reconstituted progra■ 
to meet needs of the 
states and industry as 
well as DOE sites. 

n 81 

o Issued report on 
engineering feasibil
ity evaluations of 
co,..ercial alternative 
waste for• processes. 

o Issued draft ElS. 

o Issued handbook on 
shallow land burial 
technology, remedial 
action, criteria 
development, and 
alternatives to 
shallow land burial, 

Degree Original 
Objective Het 

o Base technology for 
a reference process 
(vitrification) 
developed and deJDOn
strated for applica
tion to specific 
projects. Standard
ized teating and 
evaluation mechania■ 
established. Other 
candidate processes 
evaluated on laboratory 
basis, 

o Initiation of project 
activity under way, 
with DOE assuming 
responsibility in 
FY 82 for the HLW 
at West Valley. 

o Program scope expanded to 
provide more direct 
support to states and 
the industry in 
establishing regional 
aites. Technology 
previously provided 
in handbooks, criteria, 
technical reports, and 
demonstrations. 
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Goa ls /Q!uei: ti ve s 

Current Goal: To ensure that exist
ing and future coaaercial nuclear 
waste will be isolated fro• the bio
sphere and pose no significant threat 
to public health and safety, 

Investigate three alternative geo
logic formations for the Test and 
Evaluation site by 1985. 

Seek public acceptance of reposi
tory progrs,n siting decision. 

Develop a Test and Evaluation 
Facility at one of the alternate 
sites by 1989. 

Obtain licensing for a repository. 

Prevent shutdown of reactors be
ginning in the 1986-90 time period 
caused by lack of additional spent 
fuel storage space, 

TAIIU; 22-2 

COHHt:KCIAL WAS'l't: HANAGt:Ht:NT 

CUKKt:NT PROGKNI 08J£CT1Vt:S AND BUOGt:T 

Alternative Methods 

o Investigate more than J sites 
and accept delays in repository 
schedule. 

o Federal supremacy. 

o Defer tangible evidence of capa
bility to handle and dispose 
wastes until first repository. 

o None, 

o Utilities may have to use less
desirable methods of increasing 
storage capacity such as elimi
nation of full core reserve. 

Anticipated Needs 
(for objective tarKet date) 

o Sinking of exploratory shafts at 
each of the candidate sites and 
conduct testing at depth. 

o Federal/state cooperation and 
public interaction. 

o Siting and design efforts as re
quired. 

o A minimum of 3 sites in at least 
2 host rock types have been 
characterized, and technology 
in place. 

o Alternative storage techniques can 
provide the needed additional 
storage capacity by 1986. 

FY 82: $226.1 

Budget Justification 
and Services Provided 

o Exploratory shaft design, pro
curements, and construction at 
J sites, 

o Testing at depth , 

o Surface-based site characteriza
tion activities. 

o Complete NEPA documentation/ 
. process, 

o Grants to states • 

o Independent review and 
recoooendations. 

o Public meetings, hearings. 

o NEPA documentation/process. 

o Planning, design, and evaluation 
of the concept in each of 3 
media. 

o Continue intensive siting program. 

o Continue technology development 
progra■, 

o Conduct licensed BWR rod storage 
test. 



'° 

Goa Is/Objectives 

Prevent unseemly delays as utilities 
enter the licensing process for dry 
and rod storage. 

Minimize Government expense associ
ated with spent fuel storage. 

Provide technology development for 
i,aobi I izing HLW acceptable for 
di sposa J. 

Deaonstrate solidification and 
preparation of HLW for disposal 
and cleanup of high-level solidi
fication facilities at West Valley. 

.....,Provide assistance to states in 
establishing c~ercial low-level 
waste management systems at 5 to 
7 regional disposal sites in ac
cordance with P.L. 96-573. 

TAIILt; 22-2 

COHHl::KC IAL WAS'l'I:: HANM;t:,11,;N'l' 

Alternative Hethods 

o Participate in fewer cooperative 
efforts-. 

o Participate in fewer.cooperative 
effort 11. 

o Continue to provide technology 
development independent of other 
programs. 

o Defer implementation of legisla
tion and maintain maintenance 
and surveillance. 

o Allow for states to establish 
regional sites without Federal 
assistance. 

Anticipated Needs 
(for objective target date) 

o Utilities are not willing to 
license dry and rod storage 
technologies alone. Cooperative 
efforts are needed. 

o Private industry will participate 
in the development of alternative 
storage techniques . 

o Waste i,amobiliution will be 
required when reprocessing of 
co1111aercial spent fuels begins-
docu,aentat ion of technology and 
liaison services. 

o Indefinite delay of solidification 
activities increases potential for 
tank leakage. 

o Technology and information trans 
fer will assist in coordinating 
state efforts in establishing new 
~ites. 

Budget Justification 
and · Services Provided 

o Sign cooperative agreement for 
cask storage in FY 1982. 

o Participate in cooperative 
efforts. 

o Documentation of waste form devel
opment efforts in the. Defense 
Program with liaison services 
available for co-ercial requests. 

o NEPA documentation, preliminary 
design efforts, and long-lead 
procure-nt is required to proceed 
with project. 

o Public participation workshops, 
state briefing books. 



• 



Coa h/Oi>_ject i ve s FY 78 

Total Obligational Authority: $368.3 
$347.6 Ob l i&at ion: 

Condu•ct experi,11ental 
activities aimed at 
demonstrating and 
refining methods of 
heating and containing 
high-teaperature plasmas 
in tokamak and magnetic 
ra irror systems. 

'° Pursue new confinement 
'° concepts which may be 

alternatives to the 
tokamak and magnetic 
mirror approaches. 

o Achieved plasmic ion 
temperature of 7.5 keV 
in PLT device with 
neutral beam heating. 

o Record nr (quality of 
confinement) achieved 
in Alcator A device. 

Carry out R&D aimed at o Published Ell' plan. 
developing the engineer-
ing and technological 
bases necessary for 
designing, constructing, 
and operating increasingly 
larger and more complex 
fusion experiments and 
facilities. 

TAIILE 21-1 

HAGNt:TlC ~·us{ON 

l'ROGRAH ACCOHPL ISIIHfillTS 

Budg,H Data($ Hill ions) Status 
FY 79 FY 80 

$364.6 
1355. l 

o Radio Frequency (RF) 
heating begun in 
Alcator A and PLT 
devices. 

o Average beta exceed
ing theoretical 
limits achieved in 
ISX-B device. 

o Favorable scaling 
demonstrated in 
EUT-S device. 

o ZT--40 device began 
operation. 

o Gyrotron microwave 
generator for RF 
heating operated. 

o Pellet injector 
operated on ISX-8 
device. 

o Published revised 
EUI' plan, 

$359.8 
$358.6 

o RF heating shown 
effective in PL'f 
devices. 

o Poloidal divertor 
technology shown 
effective in POX 
device. 

o Tandem mirror concept 
verified in 'IMS 
device. 

o Prototype spheromak 
device operated. 

o Improved multipole 
operation achieved. 

o First wall, blanket, 
and shield test plan 
completed. 

o Sputtering data 
base completed. 

FY 81 

$376. 3 
!374.8 

o RF current drive 
de1110nstrated in 
PLT device. 

o Upgrade of THX 
device begun, 

o Pumped limiter 
impurity removal 
demonstrated, 

o Favorable confine~ 
ment achieved in 
ZT--40 device. 

o Neutral beam sources 
for HFTF-8, Doub
let Ill, and TF"CR 
devices operated. 

o Major structures of 
Large Coi I Teat 
Facility (LCTF) 
completed. 

o High-power (200 kW), 
steady-state gyrotron 
demonstrated. 

Degree Original 
Objective Ket 

o Substantial progress made 
toward demonstration of 
scientific feasibility, 

o Promising performance of 
several alternates deaon
■ trated. 

o Steady progress is 
being made toward 
establishment of the 
fusion engineering 
and technology base. 



..... 
0 
0 

Goals/Objectives 

Pursue experimental 
and theoretical studies 
of fusion plasma phe
no,aena needed to under
stand and predict ther-
1110nuclear plasma behav
ior in· confinement 
systems. 

Provide for the con
struction of, and proj
ect-specific development 
for, major new facilities 
needed to support 
magnetic fusion research, 

• 

FY 78 

o Modeling of confine
ment in minimum-6 
mirrors confirmed. 

o Large radiation 
losses predicted 
from heavy metals, 

o THX device completed. 

o Alcator A device 
completed, 

o Doublet ll l device 
completed, 

TAIILt: 2]-1 

HAGNE'f' C ~-us (ON 

6udJ$.l!t OataJt Million11) Status 
FY 79 FY 80 

o Causes of plasma 
disruption in 
tokamak& identified. 

o POX device completed. 

o ZT-40 device com
pleted. 

o Rotating Target 
Neutron Source l l 
Fae i I ity ( KTNS-l I) 
completed. 

o HF current drive 
predicted. 

o' TFTK device neutral 
beam line prototype 
co,apleted. 

o MFTF-B device end 
plug magnet com
pleted. 

o Fusion Materials 
lr radiation Te st 
Facility (FMIT) 
lithium loop design 
verification test
ing initiated. 

o FHlT particle beam 
accelerator proof
of-principle test 
completed at FHIT. 

FY 81 

o Institute for Fusion 
Studies established, 

o Basis for redesign 
of HF'fF-B device 
coils for high beta 
completed. 

o First TF'flt device 
toroidal field coil 
completed. 

o Major TF"fR device 
site facilitie ■ 
completed. 

o Development of all 
major T•"rK device 
components completed. 

o All major HFTF-A device 
hardware completed. 

o FHIT lithium target 
test succesafully 
completed. 

De~ree Original 
Objective !fet 

o Confidence in predictive 
capability has substan
tially increased. 

o Hany exceptionally com
plex developmental proj
ects have been success
fully completed and addi-· 
tional more advanced 
projects are nearing 
completion. 



.... 
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Coals/Objectives 

Continue and expand an 
effort to explore fusion 
engineering development, 
including engineering 
technology options and 
conceptual design of 
engineering devices. 

FY 78 

o Study of 111R neutral 
beam hardening com
pleted. 

o Preli■inary analysis 
of Tarmac reactor 
prospects completed. 

o High Field Compact 
Tokamak reactor 
study completed. 

'fABLE ll-1 

HAGNt:'flC •·usION 

llud~ llat_11_ (! Hi 11 ions) Status 
FY 79 FY 80 

o High Aspect Ratio 
Toka,uak reactor 
study completed. 

o Linus reactor study 
completed. 

o Torsatron reactor 
study completed. 

o Complete THR 
maintenance study. 

o Starfire fusion 
reactor design 
study completed. 

o Tandem Mirror Re
actor Design Study 
completed. 

o Compact toroid re
actor study 
completed. 

FY 81 

o FED preconceptual 
design completed. 

o Fu~ion engineering 
feasibility defined 
and program to 
accomplish its de1110n
stration outlined. 

o Updated EBT reactor 
~tudy completed. 

o Deuterium-fueled 
Tokamak power reactor 
study completed. 

o Updated atellarator 
reactor study com
plete4_. 

Degree Original 
Obiective Het 

o Numerous in-depth studies 
completed providing inno
vation and program guid
ance. 



..... 
0 
N 

Goa la/Ob je~t ivea 

Conduct experimental activities 
for heating confineaent in tokamak 
and mirror sy•tema. 

Pursue new confinement concepts, 

R6D to develop engineering and 
technology bases for design of 
large machines • 

Pursue experimental and theo
retical _studies in plasma physics. 

Construction of major new 
facilities. 

Expand engineering development 
and conceptual design and engi
neering devices. 

• 

.... ______ ... 

TAIIU ll-2 

MAl.:Nl,;l'lC FUSION 

CUKIIBN"f l.'~ROGllNf ()IIJl,;CT( vr:s AND IIUOGET 

Alternative Methods 

o None. 

o None. 

o None, 

o None, 

o None. 

o None. 

Anticipated Needs 
(for objective target date) 

o Develop methods to contain and 
heat plasma in mirror and tokamak 
machines, 

o Develop physics and engineering 
data for new concept machines. 

o Develop technology needed to 
support fusion machines approach
ing fusion reactor size, 

o Establish the required under
standing of the physics of thermo
nuclear plasma. 

o Perform necessary experiments to 
develop data base and validate 
approaches. 

o Uncover new engineering options to 
support other objectives, Perfonm 
systematic evaluation of reactor 
concepts, 

FY 82: $453,8 

Budget Justification 
and Services Provided 

o Demonstrate scientific 
feasibility. 

o Alternate concept machine as 
possible, improved demonstration 
fusion reactor device. 

o Provide technology necessary to 
demonstrate the engineering 
feasibility of fusion. 

o Contribute to all other 
objectives. 

o Contr-ibute to al 1 other 
objectives, 

o Anticipate and solve problems 
in planned device • 
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Coals/Ob_iyctiv"--!' 

lotal Obligational .Auth~rity: 
Obi i.&,ation: 

fY 711 

$171.0 
il42.) 

'IAIII.E ~4-1 

SOLAN Al'l'l.11:AHUNS t'OK IIUII.UINCS 

l'IIOCIIAH ACl.:UHl'LISIIHt;N'l'S 

lludget Oata <S Hilliun,i} Status 
t·y 79 t'Y 80 

$27(,.l 
$:.!4b.8 

$266.) 
$2)4. 2 

t'Y 8-1 

$206.7 
Sl9'J. 2 

Assist in th" develop■ent of viable solar inJustry to reduce national dependence on non-renewable lonas of energy. 

ACTIV~ SOLAR HEATING AtiD COOLING PKOCIIAM: 

Reduce custe, impruve 
pertorillance, anJ i•
prove syste■ reli
ability 

- Co■ponenta/■aterial 

R6D • 

·- Systems R6D. 

o Advanced conccntra
t i 116 co I l"c tors 
developed. 

o Demonstrated tech
nical feasibi iity 
of salt gradient 
pond for annual, 
storage. 

o Developed con-
t ro Iler that could 
reduce backup 
f ue I requ i ro;■ent 
by 10%. 

o Initiated d.,v.,Jop
■ent ot advanced 
solar assiated 
heat pumps (SAHP}. 

o Developed and ,.,sted 
u .. udular 3-tun 
cooling syst-,m capa
ble u{ pruvi<.ling b'>Z 
ot a typical rcsi 
cJ.,ntial cuuling load. 

o Completed develop
■cnt ol several new 
collector types, 

o Coapiled and pub
lished handbook for 
designers and 
builder• of thenaal 
storage syste■s, 

o Ue■unstrated pcr
fuflllance potential 
ol SAUi' in 4U 0 to 
100" •· range. 

o Installed several 
solar/Mankins cool
ing sy~t.,as in 
opcrat ional t"st 
sites. 

o Fabricated and 
tested &col ite 
collectors. 

o Initiated conatruc
tion of large re
search pond for 
studies uf gradient 
control 6 heat 
eJttraction, 

o Developed 2 heat 
puapa for solar 
systems anJ special 
test facilities for 
pcrlor■ance monitor
ing, 

o O.,veiopcd s"veral 
8econd g~nerution 
absorption chillers 
having 0.7'> cocffi
ci.,nt o( pcrfo,.,.ance 
with 1n,•Jiu111-
tcmperature input, 

o Continued develop
-nt of lov cost 
plastic collectora. 

o Analy&ed fluids 
for use in cooling 
aystems. 

o Developed residen
tial heat pump 
syste■s, 

o Demonstrated 
Ccasibi I ity of 
co11111ercial-si&ed 
•b~orptiun &y»te■s, 

o lnitiatrd pro!
pack,,g.,J lwat i ng 
syst~• solicitation, 

Degree Original 
Obiectivc Het 

o Developed and tested 
collector designs and 
space conditioning sys
tems vith potential for 
improved performance and 
reduced cost, Initiated 
prepackaged concept to 
aid in improving system 
reliability. 
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wa I s/Ub l"ct i vcs 

o Proaote and accel
erate the COIIIIIICr
cia Ii zat ion ot 
a.:tiv" solar 
technologies in the 
r"sidential and 
commercial buildings 
sector. 

Deaonstrations and 
field testing. 

• 

t'Y 78 

o Developed cumpul"r 
codes tor moJ.,ling 
var-ious sturag" 
options. 

o Funded 62 space 
h"ating and cooling 
projects under 
third cycle of com
mercial de•onstra
tion progra•· 

o Continued design 
and construction 
of an additional 
118 projects funded 
under ti rat and 
s"cond cycles and 
under the Hotel/ 
Hotel initiatives. 

o Established 
National Solar Data 
Network (NSUN). 

o Initiated Solar in 
t'ed.,ral llui I dings 
Pr-ugram ( SFBP l. 

l'Alll .t:. 24-1 

SUI.Ak Al'l'LILA'l'IUNS t'UII IIUILUINGS 

lludjl_cl Uata ($ Hi 11 ions) Status 
FY 7~ FY 8U 

o Continued design 
and construction 
of de■onstration 
proJects. 

o Increased number of 
instrumented sites 
to 75 und"r NSDN. 

o Conduct .. d design 
workshops for 
t"eJeral Agency 
personnel und"r 
St'IIP. 

o Advanced comput"r 
prugra• developed 
fur hot wat"I" p.,r
formance prediction. 

o Established engi
ne.,ring data base 
for collector pel"
foniance prediction. 

o Continued design and 
constJ"uct ion of 
decaonatration proj
ects (110 fully 
operational). 

o Began selective 
refurbish■ent of 
early projects. 

o Publ ii.h"d SFIIP 
program rule and 
s"lecl"d 841 proj
ecls for funding. 

FY 8-1 

o Established prac
tical perfoniance 
levels for current 
kankine~-t,~irp
tion chill"r sys
t~ms in r"sidential 
and co-"rcial 
applications. 

o Continued design 
and constr·uction 
of demonstration 
projects (170 fully 
operational). 

o Included non-Fed
eral project& in 
Nat iona I Solar Data 
Network. 

o Begin design and 
construction of 
SFIIP projects (400 
c0111pleted by end of 
fiscal yl'ad. 

Oegree Original 
Objective He t 

o De■onstrated technical 
feasibility of active 
solar technologies and 
provided information to 
industry and general 
public on syste■ capa
bilities. Identified 
need for further reduc
tion and system relia
bility i ■prove■ent to 
accelerate co•■ercial
i&ation. 

.... 

,, . .. , 
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Goah/Ob ject ivea FY 78 

PASSIVE SOlAll HEAtlNG AND,COOLlNG PROGRAM: 

llarket Developaent. 

o Conduct 1,0 to iden
tify co■t • perfor
■anca, to develop an 
underatanding of phy
aical pheno■ena, and 
to docuaent •Y•te■■, 
aateri•l• aod co■-
ponent• for paaaive 
heating and coolina, 

o Develop analytical 
-thoda for ria
oroua technical• 
econoaic •■•e•a-nt 
of pa■aive aohr 
ho-•• Succea ■ ful 
co■plet ion wi 11 
reault in i■proved 
ability to predict 

_perfo111ance. 

o Eatabliahed pru
aotion•l training 
and education 
act ivitie•• 

o Developaent concen
aenaue collector 
teat ■tandard■ that 
were adopted by 
induatry • 

o lnitiated work with 
industry on aodel 
code document . 

o 12 heating teat roo■■ 
constructed and 
direct &•in and 
Tro■be wall atudied. 

o 2 Skyther■ teat 
building• co■pleted. 

o S PASOLE aiaulation 
■odel• developed , 

o Deaign •n•lyai• for 
29 cli■ate■, 

TABLE 24-1 

SOLA!l APPLlCATlONS roa BUlLDlNGS 

Budget Data($ Nilliona) Statue 
FY 79 FY 80 

o Developed interi■ 
perforaance criteria 
for ■olar ayate■•· 

o Prepared draft 
■odel code docuaent. 

o lnitiated· publica
tion of Solar Law 
Reporter. 

o Teat roo■ ■anaae■ent 
of aelective-■urface 
Tro■be wall. Convec
tive loop atudied. 

o lS buildin&• ■oni
tored. 

o 17 coolin& ayate .. 
characterized, 

o PASOLE validated for 
direct aain ■unepacea 
and atoraae roof. 

o Pesaive incorporated 
in DOC-1 BLAST SOLPAS. 

o Initiated Reliability 
and Maintainability 
prograa ( IU.N) . 

o lnitiated develop
■ent of hot water 
te•t procedur••· 

o Initiated progra■ 
for national volun
tary atandard• 
including certifi
cation teeting. 

o lnitiated code 
official training. 

o Conatruct 2 heatin& 
teat facilitiea. 
Deai&n l coolin& 
teat facility and 
begin reaearch. 

o Study interzone heat 
tran■fer. 

o Develop DEROS SUNCAT. 
Refine computer algo
ri th■•• 

o LANL analyaie 
c0111plete. 

FY 8-1 

o Publiahed R'" hot 
water ayate■ deaign 
auidelinea. 

o Eatabliahed UN 
aolar data bank, 

o Eatabliahed coa
prehenaive ■arket/ 
induatry d•ta baae. 

o Co■pleted pilot 
proara■ for buildina 
code official• and 
prepared interi■ 
■odel code . 

o Conatruct 2 cooling 
test facilitiea. Set 
coat and perfor■ance 
goal• for ayate■a and 
co■ponenta . 

o Perfora co■pariaon 
atudiea and the111al 
comfort ai■ulationa. 

o Add cooling algor
ith■•• 

o Validate co■puter 
analyeia ■odo!la 
(DOE 2.1 Blaat 1, 
DEROS ' SUNCAT). 

o Develop BLAST 4 PEMA 
aodel co■plete. 

Dearee Ori&ina l 
Obiect ive Net 

o Colt/perforaance aoa l ■ 
eaubliahed. 

o Good underatanding of 
aingle zone heat tr•n•
fer and operation of 
3 heatin& ayate■a. 

o leliable co■puter codea 
•nd ■odel• developed and 
validated; paaaive aolar 
added to eaiating heating 
and cooling load ■odela, 

... 

,, ...... 
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Goal~/Objectiv~• 

o Develop a range of 
paaaive ctlaponent• 
and product ■ which 
can be eaaily inte
grated into con
ventional practice, 

o Develop ■arketable 
de ■ igna for new 6 
retrofit re ■ idential 
6 c«-ercial build
iD&•• 

o field teat paaaive 
heating 6 cooling 
■ y■ te■• in new and 
retrofit reaidential 
6 co-ercial build
iaa• aa prototype ■, 

FY 78 

o Developmental work 
on thenaal diode, 
pha ■e-change 

aateriala, heat 
■irror, and heat 
pipea, 

o Initiate paa ■ ive 
ho■e award• with HUD. 

o Publi ■ h data on 
5 experi■ental 
bui ldinga, 

l'ABLE 24-1 

SOLAJt APPLICATIONS FOR BUILDINGS 

Budget Dau ($ Hilliona) Status 
FY 79 FY 80 n 81 

'"~; 

Degree Original 
Objective Het 

o Initial product 
_development for 
glazings, water 
roof atorage, con
trola, reflectora, 
and insulator•• 

o Field teat 8 producta. o firat co■ponenta 
begin production 

o 12 component projects 
reach ■ tage for private 
1ector coaaercialization, 

o Initiate prototype 
develop■ent with 27 
firms producing pre
fabricated buildings, 

o Initiate houae plan 
develop■ent. 

o Begin fifth HUD 
cycle, application• 
for new conatruc
tion and retrofit, 

o Publiah data on 
15 experimental 
buildinga. 

o Initiate develop-nt 
of 22 innovative 
material• and 
component a. 

o Develop ll prototype 
coa111ercial building 
deaigna, 

o Generate 6 NP build
ing de ■ igna, 

o Hid-American Solar 
Energy Center 
(HASEC) co■pletea 
Solar "80" deaigna, 

o Co■plete HUD demo 
programa. 

o De ■ ign and purchaae 
low-co■ t data acqui
ait ion ayate■• 

o Teat facility con
atruction atarted, 

runs. 

o Start developing 
cooling co■ponenta. 

o Concept develop■ent 
for aubayate■a, 

o Complete 30 c-er
c ia l building de
sign■, 

o Complete ll -nu
factured ~uilding 

pro"-it.l.f~'. . • ,. 
o Develop 40 proto

tYt)ea houae plans 
in 4 region■• 

o Other regional aolar 
energy center• i■ple
ment re1idential 
de,ign program■ , 

o 11 reflective fil■a, 
aoveable in■ulation, 

phaae-change ■ateriala 
■toraae all in ■ode ■ t 
production. Initial 
i■prove■ent in perfor
■ance aa hi&h •• SOZ. 

o Over 300 residential 
deaign• available, 
ll c-ercial buildin&• 
prototype• developed. 

o Prototype de1igna avail
able to "manufactured 
houaina" indu1try, repre-
1ent ing l9Z of new ho■ea 
cowr~Hion. 

o ln1tall )0 data- o Nore than )00 buildings 
lo1gera, field teated; ■ore than 

400 inve ■ tiaated. 
o Publi ■h re ■ult ■ of 

300 ho■e, in demo o Data on experimental 
program, building■ for 4 year, 

collected and dia ■e■-
o Po■ t-occupancy audits inated, 

on 400 homea. 

o Brookhaven houae 
finiahed, 

o Denver Hetro 
builder ■ •••i ■tance 
co■plete. 

o Te1t facilitiea at 
National Bureau of 
Standard ■ , Univer1ity 
of Arizona, and Trinity 
Univer ■ ity co■plete and 
l ■ y ■ te■a teated~ 
Reault ■ for ■ i ■ple heat
ing complete on 24 teat 
cell• and 19 inatru■ented 
building,. 

"&.- I 
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Goa l&/Obj"cl i vo,s 

o ~v.,lop and disse■-
inate design tools 
tur architect•• 
builder•, designer■• 

Displace 50,000 barrel ■ 

p"r day of oil equivalent 
(0.11 quad) by the end 
of FY dl in the for■ of 
2 million residential 
installations, JOO mil
lion square feet of 
co-erc,al building&, 
and $1 billion in annual 
sales. 

n 7d 

o Begin developaent 
of tiolar load ratio 
(SUI) analysis. 

o Program effurt plus 
private sector activ
ity resulting in 500 
rt!aidentisl instal
lations. 

'l'AIILt-: 24-1 

SOLAR APPLlCATlONS FOK IIUll.Dlllc;S 

lludKet Data ($ Hilliun») Statu» -,,y 79 ··y 80 

o Begin develop■t!nt 
uf SOL-GKAf analy&iti 
techniques. 

o Program effurt plus 
privat" »ector activ
ity raised total to 
10,000 re»ido,ntial 
install at ion11. 

o Publish SLR handbook, 
Vol. I lo 11. 

o Publish SOL-GllAf 
data. 

o Pro~ra■ effort plus 
private sector 
activity resulted in 
cumulative total of 
25,000 residential 
inst al lat ions. 

n 81 

o For■ design tool ■ 
co-it tee. 

o ~velop second 
version off-chart. 
Vor. Ill of ws 
Alamos design 
handbook coaplete. 

o Program effort plus 
private sector 
activity brought 
cumulative total to 
60,000 residential 
in&tal lat ions. 

Degree Orig in• I 
Objective Ht,t 

o Work on design tools for 
residential heating 
,noatly done; co-ercial 
501 complete. 

o Design ■fthods fur heat
ing syat.,ma available for 
all level» of applica
tion, fro■ graphic, man
ual, and microprocessor 
to ■ainfra,ae computer, 

o 2 design handbook• pub
liahed; 4 construction 
notebooks completed • 

o Program effort plua 
private sector activity 
resulted in passive 
solar ayste■s for 
9,000,000 square feet 
of c1>-erc ial space and 
60,000 homes; the indus
try volume reached 
$100 million to 
SI 50 ■i 11'ion. 

• t•~" t 
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Goala/Obiectivea FY 711 

PHOTOVOLTAIC ENERGY SYST(IIS: 

Advanced Nate~i•l• 1 Cella and Concept• R&D 

Work cloae.ly vith 
univeraity and indua
try organizations, 
continuing reaearch 
and developaent on 
novel PY ■aterial• 
and devices vithin 
a c011prehen■ ive R&D 
ba■e progra■, to 
develop the ■axi■u■ 
efficiency potential 
and/or loveat coat 
potential of PY 
collector■ and 
■yate■•· 

Photovoltaic Collector UD 

Develop the ■ateriala, 
device ■, atructurea, 
encapaulation, etc. of 
PY collector ■ (both 
flat-plate and con
centrating needed to 
eatabli•h the tech
nical feaaibility (TF) 
for induatry ■caleup, 

•• follova: 

- Collector (FOi) 
Price Tar&!!, !!...!!. 

$) .08/Wp 1980 
O. 77 /Wp 1982 
0.17-0.44/Wp 1986 

o Progra■■ initiated 
in e■ergina -ter
ial ■ , thin fil■ 
polyorystal ine 
silicon, basic 
aechani'a■a and 
a■orphous ■ateriala.• 

o Ongoing vork in 
cad■iu■ su If ide 
type cell,. 

o Several ailicon re
fineaent processe•• 
identified vith 
$1~/q coat poten
tial. 

o ~ ailicon ribbon• 
produced ai■ul
taneou ■ ly ( Ill 
efficiency). 

o Nev qualifications 
1pec1 for ao~ulea 
iaaued, baaed on re
aulta of Block l & 2 
procure■enta and 
te ■ ting. 

o Se■i-continuou ■ 
■ ilicon ingot grovth 
achieved. 

l'ABLE 24-1 

SOLAK APPLICATIONS FOR BUILD!NGS 

Budget Data($ Hillions) §tatus 
FY 79 FY 80 

o SElll assume• 
■anageaent aa lead 
center. 

o Innovative concept• 
progra■ started, 

o Advanced Concentrator 
and Photoelectro
che■ical progr••• 
atarted, 

o IOI thin-film 
polycryata 11 ine 
ailicon lab cell, 

o 171 thin-fil■ galliu■ 
araenide cell, 

o 161 ■ulti-junction 
cell. 

o Exploratory develop
■ent atarted on thin
fil•• polycryatalline 
■ ilicon device ■, 

FY 81 

o Achievement of 101 
lab efficiency in 
three additional 
thin-fil■ ■aterial ■ , 

o 101 cad■iu■ zinc 
au I fide/copper 
indiu■ diaelenide 
cell vith ■tability 
without encapaula
tion, 

o 61 a■orphou■ ■ ilicon 
cell vith I c■2 area. 

o JPL Lead Center for 
Technology Develop
■ent and Applica
tion• aaaigned ■-n
agement role for 
balance of PY Proara■ , 

o Flat-plate TF at o Automatic a ■ se■bly 
$3.08/Wp de■on■ trated, of aolar cell 

.,•tringa. 11 

o Union Carbide Co■-
pletea deaign of lov
coat ailicon refine
■ent proce ■ a. 

o Hultikilovatt con
centrator arraya 
by Hartin-Harietta 
and Spectrolab enter 
te ■ ting. 

o Block J ■odule ■ de
livered (217kWp) for 
teat, 

o Ingot growth vith 
■equential repleni ■h
■ent, 

o Three concentrator 
design■ ■eet $].08/Wp 
TF. 

o Planar junction sili
con cells achieve 
201 efficiency at 
30-70 ■una. 

o Encapaulation ■ater
ial ■ and procea ■e ■ 
ahov pro■ i ■ e of ■eet 
ing $U/■2 goal 
vith lifeti■e of 
■ore than 20 year■ • 

o Tvo contract ■ awar
ded fo~-.i{ed 
cell and ■odule~ 
proce ■ae ■, 

o Sy■ te■ experi■enta 
uaing 700 kWp total 
of concentrating 
collector■ ■ tarting 
field teat ■ , 

De&ree Oriainal 
Objective Net 

o Several thin-fil■ cell ■ 
are attractive candidate ■ 

for ■eeting lab TF aoal ■ , 
Three expected by 
'8~/'86/'Ba. 

o Hultijunction concen
trator cell likely to 
achieve 301 efficiency 
by FY 84. 

TF at $J.08/Wp fully ■et 
for flat-platea and 
concentrator■• 

,.fl,.;,. 
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Goala/Objective• FY 78 

Syate■ and Subayate■ a,o 

To develop the balance
of-■ yate■ (BOS) co■-
ponenta (i.e., power 
conditioning, ■ tructure ■, 
atorage; etc.) needed 
to couple with PV col
lector, to e ■ tabliah the 
technical fea ■ ibility of 
ay ■ te■■ coat-competitive 
vith . utility electricity 
a ■ ■bown: 

- ln■talled Sy■t- Price 
$6.60-14.30/Wp 
(by 1980, for le■ote 
Stand-Alone DC) 

$1. 75-2.40/Wp 
(by 1982, for Rea
ident ial AC) 

$1.20-2.00/Wp 
(by 1986, for Util
itity, Retrofit 
re1idential AC) 

, o Fresnel len■ea 
achieved, with 
85% concentrating 
efficiency. 

o 25% efficiency bea■ 
aplitter device. 

o Large ■ yate■ concep
tual deaign. 

TA.BU: 24-1 

SOLAK APPLlCAl'lONS .-Oil BUlLDlNGS 

Bud&!! Da!~ ($ Millions) Status 
FY 79 FY 80 

o Advanced ■ ilicon con
centrator cell• ach
ieve 191 efficiency 
at high concentration. 

o First flat-plate 
¥round-mounted 
atructure de ■ igna. 

o Reaidential preferred 
deaigna ■ tarted. 

o Installation coat 
etudy for a■all and 
■ediu■ ayate■a 
a tarted. 

o Wind effect ■ teat ■ 
on atructure ■ 

completed. 

o 1vo eaall power con
ditioning ■yatema 

(PC) co-ercially 
available for teat. 

o Firat ■ediu■-1i&e 
detailed design,. 

o Preli■inary analy1i1 
utlity-interface 
iaauea. 

o lnteri■ performance 
criteria docuaent. 

FY 81 

o Freane l len• de• ign 
opti■ization and 
analy1 i1 too la 
developed. 

o Indication• that 
1everal collector 
approache1 ■ay be 
able to exceed 
$0. 77 /Wp goa 1. 

o Two residential 
experiment atation1 
operational, ll pro
totype, under teat. 

o Hodularity atudy for 
array, co■pleta. 

o Sub~■ te■■ de1ign 
and optimization 
1tudy completed. 

o Reaidential plan 
completed for re1i
dential power condi
tioning (PC) 1y1te■•• 

o 62.5 kW PC delivered 
for teat. 

o Sia Re1idential 
preferred de1ign1 
publiahed. 

o Deaign1 documented 
lor program a,o 
announce■ent1 135 
and 138 (PllDA 15/38). 

o Study started OR 

utility dyna■ ic 
interaction; report 
published on inter
face i ■ 1ue1. 

Degree Original 
Objective Het 

o Progre11 toward $0.77/Vp 
collector,; ,lipped 2 to 
J year, to FY 84/85 due 
to funding reduction,; 

Q S■all PC perfor■ance 
deficient. Large PC 
perfor■ance and coat vill 
be ■et. Re■aining BOS 
require, further vork, 
but i1 on track. 

o US te1ting ,lipped about 
6 ■onth1. • 

o De1ign1 on 1chedule vith 
retrofit and detailed 
lar1e 1yate■ de1igna. 

o Utility interaction 
i11ue1 largely un
re,olved. 

~-..~ ( 
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Goals/Objective■ 

Sy•te■s Eaperi-nts 

Work closely vitb 
industry (throuah cost
sharing , industrial 
autoeation and •Y•
te■■ experi■ent ■ 
and de■on■ tration ■) 
to en■ure the actual 
■arket availability 
of the collector ■ at 
in■ talled ■y ■ te■ 

price■ --2 year■ 

after TF for DC 
■ tand-alone re■ote 

■y ■ te■■ and 4 year■ 
after TF for the 
re ■ idential and 
utility •Y•te■■• 

!/Non-DOE funded. 

FY 78 

o 19 re■ote ■ tand
alone experiment• 
ongoing. 

o PROA JS/38 projects 
■ tarted C■ediu■-■ ize 
■y ■ te■•>• 

o Tvo college gr■ nt · 
project ■ ■ t■ rted in 
Arkans■■ and Hi ■■-
isaippi (■ediua 
■ ize). 

!lrifty-fifty U.S./Saudi Arabi ■ funding. 

TABLE 24-1 

SOLAJt AJ'PLlCATlONS FOR BUILDINGS 

llud,&!t Data ($ Hi 11 ions) Status 
FY 7~ FY 80 

o PROA JS/38 design 
coapleted. 

o Natural Bridge ■ 100 
kWp project construc
tion ■ tarted. 

o SOI.ERAS Project!/ 
SOO kWp concentrator 
sy ■ te■ initiated. 

o Fi rat-of-kind 
re ■ idence■ in 
Florida, Arizona. 

o Georgetown gr■ nt 
project ■ tarted. 

o Italian "Delphos 
Project" ■tarted. 

o Private PV 7S kW 
project ■ tarted 
for EPCOT Center 
baaed on PROA 
de■ ign■ .1/ 

FY 81 

o First lived-in resi
dential experi■ent ■ 
(4) operational. 

o Larae ey ■ te■ experi
-nt propo■ed. 

o Phaseout of re■ote 
stand-alone ■ tarted. 

o California Energy 
C~i ■■ ion ■pon■ored 
PV re ■ idence · 
■ tarted. 

o 19 experi■ent ■ 

■ tarted vith EEC 
-diu■-■ ize ■y ■ te■• 

o Fw-■ t PRJ>A JS/38 
project ■ operational . 

' " .. 

Dearee Original 
Objective Met 

o le■ote ■ t ■nd-■ lone objec
tive ■ ■et. Te ■ t reeult ■ 
u■ed to identify a,o 
require■enta, partic
ularly for ■odulea. 

o Grid-connected experi
■ent ■ initiated and are 
on track vith ■cope 
li■ ited by budaet. 

.... 



Goala/Objectivt:a 

Li■ited HarkeLDevelopaent. 

Accelerate and faci
litate private 
aector effort• to 
develop and -et 
de■and for PY 
•Y•t-• • 

Federal Photo
voltaic Utilization 
Proar•• (FPUP) to 
encouraae Federal 
aaency uae of PY. 

Aaaiat lnduatey in 
definina ■ark.eta. 

.... Develop li■ited 

.... "■ark.et pull" 

.... option• for do-atic 
and international 
■ark.eta. 

FY 78 

o National Energy 
Conaervation Policy 
Act of 1978; Sec. 
S6l eatabliahea FPUP. 

TAIILI! 24-1 

SOLAR AJ'PLlCATlONS FOi BUILDINGS 

Budget Data($ Hilliona) Statue 
FY 79 FY 80 

o Initiate ■ark.et 
develop■ent activity. 

o Start FPUP. 

o PY leaearch, Develop
■ent and lle■onatra
tion Act (PL 9S-S90). 

o The "Federal Poli
ciea to Pro■ote 
Wideapread Utiliza
tion of Photovoltaic 
Sy ■ te■■" report aent 
to Conare••· 

o The "International 
Photovoltaic• Plan" 
report aent to 
Congre•• · 

FY 81 

o Co■plete $24 ■illion 
FPUP procure■enta 
for 2,772 applica
tiona. 

Dearee Oiriainal 
Objective Het 

o FPUP funded at 2Sl of 
authorized level. 
Tventy-aix Federal 
oraanizationa partic
ipated in the four 
cycle• of procure-nt. 
le■ote atand-alone 
product• developed by 
contraatora are findina 
wider c-rcial ■ark.eta. 
Federal aaencie~ uae of 
PY increaaina. 
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TABLE 24-2 

SOLAR APPLICATIONS FOR BUILDINGS 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Anticipated Needs 
Goa la/Objectives Alternative Methods (for objective target date) 

ACTIVE SOLAR HEATING AND COOLING PROGRAM: 

Co■plete vork on developing 
materials and co■ponents 
and related t~chnical iqfor
■ation to enable industry to 
design and produce low-cost, 
high-perfor■ance c011ponents. 

- Co■plete develop■ent of low-
cost collectors (less than 
tS.00/sq. ft.). 

- Develop high-perfor■ance 
chillers (COP greater than 
than 1.1). 

- Develop high-perfor■ance Solar 
Assisted Heat Pumps (SAHP). 

- Develop technology data base 
on ■aterials. 

- Develop lov-cost/high-per
fonaance storage system. 

Co■plete vork on achieving 
t ■prove■ents in syete■ design, 
performance, reliability, and 
cost/perforaance. 

- Develop cost-effective inte
grated space conditioning 
systems. 

o Utility R&D. 

o Industry R&D, 

o Utility system development. 

o Industry system development. 

o Requirement for Improved 
materials and components. 

o Limited industry activity in 
high-risk/high-payoff R&D. 

o Industry needs cost-effective 
systems to compete in the 
marketplace successfully 
(after 198S, when tax credits 
expire). 

o Private sector lacks required 
data base on system effective
ness, due to proprietary nature 
of specific technical data, 

PY 82: t99. 1 

Budget Justification 
and Services Provided 

o Development of lov-cost, light 
weight, medium-, and high
te■perature collectors, 

o Identify and develop absorption 
or Rankine chillers vith COP 
less than 1,1. 

o Complete test and evaluation of 
SARP. 

o Initiate and construct full 
scale salt gradient pond. 

o Identify mechanisms of 
mechanical, optical, and 
theraal degradation or corro
sion, and relate lab tests to 
field experience. 

o Development of lnetru■ents 
and procedures for solar 
researchers, 

o Develop■ent of lov-co ■ t phase
change storage systems. 

o Establishment of operational 
requirements for advanced 
space conditioning systems. 

o Coiaplete evaluation of inte
grated space conditioning 
prototypes. 

o Development of prototype 
heat pump, absorption, Rankine, 
and desstcant systems. 
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t;.,., Is /Oblt'CI iv,• s 

t_:~ll_l~t, !~1-_I 

1uu:1-:11t:H HEACl"III( SYSHJIS 

1111,l;;,, 1 llata ($ Hi 11 ions) St;tlus 
FY 71! r'l /q -- n 110 

--- - · ··- · - - - --- .c___ __ _ 

AJ\/anced Walc! _~rt'cd~~..£lications (AWIIA) 

Dcve lop t"chn,1lo~v tu 
e111,•nd I d.-t i,.., and 
pJw~r ratings ~f tu~l 
elt'm~nt~ and i■µrove 

breeding in "al.,r
cooled n,actors, 

FUEL CYCLE oi,:vi,:LOPl'O:NT: 

fo Jev.,lop alternativt! 
fuel cycle technologies 
for UffllR fuels; and 
to de{o,r UIR reproces-

1-' sing and conduce RA,0 

I-' on altt!rnative fuel 
w tycles for then.al 

re•ctore. 

- Perform LWFBR fuel 
cycle R,o to support 
.,11i1ting reactor proj
ects and overall 
LWfllR developmt!nt 
including the do,mon
slration of REHari,:x 
and the feasibility 
and demonstration of 
the InleKrated Equip
'9ent Test Facility 
components by 1981. 

o lnitiatio,1 ,,r 1-,.,ai
bility studies for 
simplifyinK the (uel 
fabrication process. 

o Fabricated and 
inatal led remote 
d iasol ver. 

0 Initiated study of 
pro Ii feration-reei11-
taut pyro-che,.ical 
reprocessing concept. 

u In it i at -,J i r r aJ i ,lt i un 
t"sting of fu., I rods 
i nt.:oq,urdl int Jup lex 
P"I lt!ta containing a 
t:t'nt .. r coc., of "1110z 
surrounded by UJ.>i. 

o Fabricated and ,n-
11talled rotary ki In 
vulo•ldizer; initi-
at~d test progra• for 
J<?:.ign of re1110te 
volo11idi&er. 

o Co111pleted solvent 
extract ion test 
facility and conJuc
t"d tests on irradi
ated UIII and breeder 
fuel. 

o Publish,,d t"chnical 
in(onaati4lR on con~ 
Jcsi;;ns for pruJucing 
U-2)"} in o:o,-t!rcia I 
t.iaht Wat .. r k-,actor" 
(LWk's) for u:ie in 
Light Water llrceder 
Reacturs (Ulllk's). 

o Co,apleted final 
d-,uign of Integrated 
t:quip.ac nt Test ( l le:T) 
faci lily . 

0 Co,apleleJ re111ote 
m.1n ipu lat or · l t!st 
utand. 

O.,greo, OriKina l 
n· Iii Obj.,cc i"" Ket 

o Completed corrosion 
t<?sting of grid 
~atcrials, mcch~nical 
and corro6iun testing 
of ■achined and welded 
Zircaloy grid sec-
t ion,;. 

o CoNpleted conceptual 
design and first phase 
of the final do,sign 
for remote head--,nd 
r"prucessing co.po
nents. 

o Completed and op-,rated 
man/machine interface 
test fac _illty. 

o Collpleted construc-
t ion of Genera I Pl anc 
Facility of the lET. 

o Completed conscruc-
' h>n of N1.•mut c Ope r-4-
t i,,n and H;1i1,ti~11Jnc e 
pa rt of kllHll ( by 
Octob.,r lql!l l. 

o C411apl~tc cnnCl!l)t ua l 
J,•s - .~ .. u r l h,• U1.>l 

t:xp,•ri1G,•11tal t'.ici I i1y. 

o Devclop■P.nt work 
proceeded as planntd. 
Technical infonaation as 
being disse~inated cu 
U.S . industry to assist 
in evaluating LWHR tech
nology and d<?ciding if, 
when, and how it can be 
applied to their own 
progrilms, 

o All design,, components, 
tests, and studies were 
co111pleted satisfactorily 
within coat and echedule. 



Goals/O~ecti ves 

Materials and Comfonenta 

Coiaplete vork on research, 
analysis, and testing for material 
components and assemblies in 6 
aajor areas: collection, storage, 
retention, rejection, huaidity 
control, and subsystem assemblles, 
so as to improve thermal perfor
■ance over conventional alterna
tives by 30%. 

PHOTOVOLTAIC ENERGY SYSTEMS : 

Work closely vith university 
and industry organizations to 
continue .research and develop
ment on novel PY materials and 

.... devices, within a comprehensive 
~ R&D Base Program, to develop 

the ■axlawa efficiency poten
tial and/or lowest cost 
potential of PY collectors and 
systeas. 

Develop the materials, devices, 
structures, encapsulation, etc . 
of PV collectors (both flat
plate and concentrating) needed 
to establish the technical 
feaslblllty (TF) for Industry 
scaleup. 

TABLE 24-2 

SOLAR APPLICATIONS FOR BUILDINGS 

Alternative Methods 

o Leave further R&D entirely to 
private firms. 

Anticipated Needs 
(for objective tariet date) 

o This research will facilitate 
the fulfillment of technical 
needs for residential and 
commercial buildings and the 
attainment of coat/performance 
goals • 

o Continuing cost reductions 
needed to meet foreign compe
tition and maintain efficient 
contractor teaas. 

o Increase opportunity for sig
nificant U. S. utility-connected 
market. · 

o Broaden U.S. ■arket potential 
and build from base of previous 
accomplishments. 

Budget Justification 
and Services Provided 

o Achieve accelerated acceptance 
of passive/hybrid systems for 
commercial structures. 

o Large cost reductions needed 
to make PY an attractive 
generating option to utllltiea 
require R&D now rather than 
tax credits. 

o Private industry la unlikely 
to pursue development of 
stand-alone applications .· 



.... .... 
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Goala/ObJectives 

Develop the Balance-of-System 
c0111ponenta (i.e., power condi
tioning, aucturee, storage, 
etc.) neecltft to couple with the 
above collectors to establish 
the technical feasibility of 
PY systems coat-competitive with 
utility electricity, as shown: 

TF Date 1984/1985, for AC 
residential and interaediate 
size applications: 

- Collectora--$O.77/Wp. 
- Installed Syste■a--$1.75-$2.45/Wp. 

TF Date 1988/1989, for AC utility 
and retrofits for residential 
and inter■ediate size applica
tions: 

- Collectora--less than $O . 45/Wp. 
- lnatslled Syatema--$1.2O-2.00/Wp. 

TABLF.1 24-2 

SOLAR APPLICATIONS FOR BUILDINGS 

Anticipated Needs 
Alternative Hethoda (for objective target date) 

Budget Justification 
and Services Provided 

o Progra■ conducts critical high
risk R&D to obtain needed 
large coat reduction for 
collectors and BOS. Generates 
technical inforaation about 
utility interconnection and 
generic ayate■s design through 
system testing, thereby reducing 
the unacceptable risk to sub
sequent private development 
and ■arketing of products for 
utility-connected ■arket. 





Goals/Objectives FY 78 

Total Obligational Authority: $156.4 
$1l0,l Obli_g_at Ion: 

BIOHASS ENERGY SYSTEMS: 

Develop technologies to 
provide energy and 
petroleum replacements 
fro■ aquatic biomass 
at competitive costs. 

..... ..... 

...... • 
Screen herbaceous plants 
to select most proalslng 
species for ■axi■u■ energy 
yield, 

A.9.uatics 

o Established 1/4 acre 
test module for sea 
kelp, 

Herbaceous 

o Tested spacing and 
energy-efficient 
production techniques 
for sugar crops. 

o Initiated research to 
assess and Improve 
hydrocarbon produc
tion potential of 
three ~horbla 
species. 

TABLE 25-1 

SOLAR APPLICATIONS FOR INDUSTRY 

PROCRAH ACCOHPLISHHENTS 

Bud£et Data ($ HilHons) Status 
FY 79 FY 80 

$20).8 
$182,2 

A.9.uatlcs 

o Completed cost 
analysis of aquatic 
bi0111ass systems. 

Herbaceous 

o Analyzed preliminary 
costs of a process for 
converting Euphorbla 
lath!l,is to oil, 

$222.0 
$211.8 

A.9.uatlcs 

o Started preliminary 
survey on oil yields 
fro■ marine micro
slgae. 

o Constructed race
way for growl ng 
marine microalgae, 

Herbaceous 

o Transferred to Office 
of Alcohol Fuels, 

o Characterized and 
quantified latex 
composition of 
Euphorbla lathryis, 

FY 81 

$16),2 
$157 ,2 

A.9.uatics 

o Transferred off-ahore 
kelp project to 
private sector. 

o Completed construc
tion of the first 
fresh water oil
producing ■icroalgal 
raceway production 
system, 

Herbaceous 

o Completed tissue 
culture studies, 

Degree Origin• 1 
Objective Het 

o Experiments showed that 
kelp could be farmed; 
technical obstacles 
remain, 

o Basic screening has 
yielded ■icroalgae of 
50% oil content and 
high growth rate on 
saline water. 

o Preliminary screening 
(Phase 1) of 280 species 
using the best available 
information waa completed 
in 1979, and 70 species 
were identified as 
warranting field research. 
Four apecies are being 
evaluated in 1981. 26 
species that produce 
natural plant hydro
carbons are being 
screened in FY 81. 



Coal~/ObJectivee 

.... .... 
00 

To increase annual yields 
fro• short-rotation woody 
crops fro■ 1.5 dry tone/ 
acre-year to 8 dry tone/ 
acre-year by 1992. 

FY 78 

o Initiated systems 
study of the potential 
of ee■ltropical 
plants under intensive 
management and year
round mechanization. 

Short-Rotation Woodz 

o Initiated 25 regional 
projects on species 
selection, stand 
eetablietaent, cul
tural treatment, 
genetic selection, 
breeding and 
harvestifll!. 

TABLE 25-1 

SOLAR APPLICATIONS FOR INDUSTRY 

Bud.s_et Data Ct HJ_lllone) Statue 
FY 79 FY 80 

o Selected Euphorbia 
lathryie for con
tinued study. 

o Conducted greenhouse 
& field plot tests to 
select promising 
clones and varieties 
of sugar canes, napier 
grass, and Sordan 
grass. 

o Completed preliminary 
screening of 280 non
traditional grass 
species; 70 species 
recommended for 
further research. 

o Conducted atate-of
the-art study to 
identify research 
needs for developing 
hydrocarbon-producing 
plants. 

Short-Rotation Wood~ 

o Conducted species 
selection research 
on 80 species and 
hybrids within these 
species. 

o Obtained preliminary 
results of surviva
bility and the annual 
growth rate of 
selected species. 

o C011pleted ~valuation 
of alternative extrac
tion methods. 

o Conducted field-scale 
tests to deteraine 
biomass productivity. 

o Initiated species 
screening & genetic 
selection studies of 
promising hydrocarbon 
producing species, 

Short-Rotation Woodz 

o Completed preli■inary 
selection of desert 
shrub species based 
on biomass production 
after 2 years 
growth !n the semi
arid Southwest. 

~ 

FY 81 

o Completed toxicity 
studies of latex. 

o C011pleted preliminary 
evaluation of pro
ductivity and mech
anized systems for 
producing and 
harvesting cane and 
napier grass. 

o Established a 10 acre 
experi■ental planting 
to evafuata the 
hydrocarbon produc
tion potential of 
milkweed. 

Short-Rotation Woodz 

o Identified 25 species 
for further study. 

o Demonstrated average 
productivity rates of 
5-9 dry ton/acre/year 
in field plot experi
ments at different 
locations after three 
growing seasons. 

Degree Origina 1 
Objective Het 

o Showed technical fea
sibility of producing 
hydrocarbons from green 
plants. 

o Obtained 36 dry ton 
per acre per year 
for sugar cane, 

•greatly exceeding 
conventional produc
tion. 

o Demonstrated yields 
for milkweed of 1 ton/ 
acre for second harvest. 

o 25 promising species have 
been identified based on 
productivity, ease of 
management, and resis
tance to pests (after 
three growing seasons). 



Coals/Objectives 

Produce ■ediua-Btu gas 
and ■ethanol fro■ 
synthesis gas at costs 
competitive with fossil 
fuels • 

..... ..... 
'° 

• 
Develop anaerobic fermen
tation technologles to 
produce blogas at $4/ 
HBtu by 1990. Produce 
petrochemical substl
tutes by mid-1990's. 

FY7'8 

Thermochemica 1 

o Began operation at 
Albany direct lique
faction facility. 

o Started bench-scale 
steam gasification 
tests to produce a 
medium-Btu gas. 

Biochemical 

o Completed design 
and feasibility study 
for an anaerobic 
digestion test faci
lity at Bartow, 
Florida. 

TABLE 25-1 

SOLAR APPLICATIONS FOR INDUSTRY 

Bud1et Data($ Millions) Status 
FY 79 FY 80 

o Established field 
research plots in 
natural stands of 
potentially fast 
growing woody species 
in various regions 
to determine base 
line productivity 
rates. 

The rmochemica 1 

o Produced wood oil 
crude by the 
Lawrence Berkeley 
Laboratory process. 

o Conducted tests on 
multi-solid fluid bed 
combustion with wood 
chips. 

o Started bench-scale 
investigations into 
catalysts capable of 
converting biomass 
into specific prod
uct gas. 

o Conducted tests on 
wood combustion in 
swirling 1,000° Fair 
in small combustion 
model. 

Biochemical 

o Initlated construc
tion of an anaerobic 
digestion facility 
for a 10,000 head 
feedlot. 

o Determined growth 
rates in natural 
stands. 

Thermochemical 

o Produced wood oil 
crude by Pittsburg 
Energy Research 
Center process. 

o Started steam gas
ification experiments 
in multi-solid fluid 
bed process develop
ment unit. 

o Started process 
development unit tests 
for producing syn
thesis gas and 
methane rich gas. 

o Designed, built, and 
conducted preliminary 
tests in a large
scale furnace using 
swirling air concept. 

Biochemical 

o Completed construc
tion of Bartow 
facl lity. 

. 
._,,,4.i..:... ...... ...,t,_.. 

rm 
o Conducted regrowth 

studies following 
harvest of natural 
stands in different 
regions. 

Thermochemical 

o Completed operation 
at Albany. Started 
bench-scale continuous 
liquefaction investi
gations. 

o Prepared preliminary 
techno-economic 
assessment on pro
ducing mediu■~Btu gas 
using mulfi-solid 
fluid bed technology. 

o Completed operations 
of process development 
unit at atmospheric 
conditions; prepared 
preliminary techno
economic assessment. 

o Successfully com
pleted large-scale 
furnace tests. 

Biochemical 

o Transferred Bartow 
facility to the 
private sector. 

Degree Origina 1 
Objective Het 

o Proved technical 
feasibility of oil 
from woody biomass. 

o Preliminary techno
economic assessment 
iodicatea medium-
Btu gas can be pro
duced at $4.00/million 
Btu's. 

o Preliminary techno
economic assessment 
indicates ■ethanol 
from biomass at 
$0.55 a gallon. 

o Showed concept could 
be used to retrofit 
oil and gas boil.ere 
and provide potential 
approach to direct 
firing of wood in a 
gas turbine. 

o Developed anaerobic 
digestion system for 
manure which has 
been turned over to 
private sector. 



Goa ls/Objt'ct I V••.s 

.,_. l'hotoblo log lea I syste■ s 
N that vl 11 produce hydrogen 
0 fro■ vater and r-ent'wable 

resour-ces: to pr-oduce 
Increased supply or 
hydr-ogen for- fuel and 
che■ lcal pr-oductlon. 

H 111 

o P••11ont1t r-at<•d 10% 
1,..,..-,.ast> In g.ts yll'lds 
rr-011 cor-n StUVt'I" Jue 
to prt'l ..-.. at■ent. 

Photobtolo.1.tcal 

o Initiated search lor 
stable electr-odes for 
1>r-oduclng Hz by 
water-spllttlnt:• 

o Initiated study or 
conversion or biomass 
to H2 by che■ lcal 
oaldatlon using 
bro■ lne. 

TAKU: l'>-1 -- -------

SOI.All Al'PI. ICAT IONS FOK I NOUSTKY 

Kwli;t•l Data($ Hllllons) _!italus - ··-- ·------ Degr-ee Or-lglnal 
t"Y 79 H 1111 t"Y Kl Objective Het 

o lnltlatt'd testing or 
a (arw-scal .. ,·rop 
r-eslJut' digestion 
system. 

o Initiated conceptual 
dt'slgn (or- a 1 ton/ 
d,1y ea1>er-l ■t'ntal 

ft'r-■entatlon unit. 

o Co■pleted constr-uc
tlon of a plog flow 
re,1ctor Jal ry 
dlgestt!r. 

Pbotoblotoitcal 

o Achieved sustained 
1>rnduct Ion of 112 
using blue-gr-.. en 
algae. 

o Initiated genetic 
l!n,; I nt•~rl ng to 
l11pr-ov,• llz 1>roduc In,: 
organJ t.■ s. 

o Initiated bench-scale 
tests u( l ■pr-oved 

r .. .-tint,1ut'S (or digest
Ing crol' r-esldut!s. 

o Co■pleted .. valuation 
of plug flow dal..-y 
digester. 

P11otoblolo1lcal 

o Achlt'ved high hydro
gen evolution rates 
with In vitro syste■s 
over- short duration. 

o Isolated photo
synthetic bacteria to 
achieve hydr-ogen evo
lut Ion r-att'a c:,-..
l'•ll"ahle 10 grc,en and 
blue-gr-een algae. 

o Defined the nutri
tional r-egl ■e,; fo..
■l'I h,, nogens In 
progres11. 

o Identified operating 
par-ameter-s for a blo-
11ethanat Ion syste■ • .. 

Photoblolo1.lcal 

o Concluded cell-free 
In vltr-o studies. 

o Obtained Increased blogas 
yields for- 1hor-t per-lod 
or time using selected 
nutr-lent enhance■ent. 

o Showed 50-500 head 
dairy could pr-oduce 
gas cheaper- than 
propane or- fuel oil. 

o Ot'veloped In vitro 
cell-fr-ee sysi;. 
with high photo 
eU lclency. 

o Co■pleted prell ■lnary o Projected· H2 cost 
technical and econo■ lc or $18/■llllon Btu 
evaluation of bro■lne 

oaldatlon of bto■as1. 

o Identified apecies of 
green algat! with high 
hydrogen production 
potent lal. 

o Dev .. lopt'd prt'll ■ lnary 

pr-ocess (or production 
n( hy,lr-og,•n us I 111: 
1•hoiosy111h,•tlc hac-
1 ... ..-1.,. 

which ls less than 
Hz fro■ electrolysl1. 

o Isolated bacter-la 
and blue-g r-een 
algae with high 
photosynthetic 
eff lclency. 

o Biological syate■ s 

Jevt'lopeJ that yield 
hydr-ogt'n for St'Vt'ral 
days at pr-t'ssurt' up 
lo 700 psi. 



.... 
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SOI.AR Al'l'LICATIUNS FOR INUUSTIIY 

Budget Data($ Hill Inns) Status 
Goals/Objectives FY 78 FY 79- FY 80 

SOLAR THERMAL ENERGY SYSTEHS: 

Production of Electricity from a Number of Powerplants on the Order of 1-10 HWe Each 

80-100 ■ Ills/kWh by 
1990's. 

- Central Receivers 

System capital cost: 
$1,000-$2,300/kWe. 
Hellos tat cost: 
$86/■2 for glass. 
Receiver cost: 
$50/kWe • 
Annual average system 
efficiency: 16-20%. 

- Parabolic Troughs 

o Central Recelv~r Test 
Facility (CRTF) con
struction completed. 

o J~kWe shallo1r-well 
parabolic trough 
project In operation. 

o llellostat design with 
$200/m2 cost In 
production tested. 

o Confirmed performance 
of first-of-a-kind 
hellostats and EPRI/ 
Boeing receiver at 
l HWe. 

o llellostat field at 
CRFT maintained at or 
above 9S% operational 
level. 

o Confirmed perfor
mance of 10-HWe re
ceiver panels. 

o JO-kW trough operated o Deep-well parabolic 
for l year. trough project in 

operation for l year. 
o lSO-kW deep-well 

system operating. 

Production of S1~tlletlc Fuels In Co1D111erclal Quantities 

Identify feasible 
processes. 

Demonstrate technical 
feasibility of hydrogen 
production process by 
1986. 

• 

o Fuels and chemicals 
project at Georgia 
Institute of Tech
nology in operation. 

o Completed experiments 
on oil shale retort
Ing and coal gasifi
cation using solar. 

o Developed conceptual 
designs for solar 
thermal production 
of hydrogen. 

o Demonstrated con
version efficiency 
of SO% for Solohem 
receiver. 

o Reports on 1,390 
processes reviewed. 

o Completed feasibility 
experiment for fuels 
and chemical produc
tion • 

FY 81 

..... _ 
o Completed cons'?T-111,. 

tlon of 10-HWe 
Barstow Pilot Plant. 

o Tested small-scale 
molten salt receiver 
and storage concepts, 
and hellostat design 
with $100/■2 cost 
In production. 

o 150 kWe system 
operated 94% of the 
potential operating 
time. 

o Improved hydrogen 
production elec
trolysis process. 

Degree Original 
Objective Het 

o Engineering feasibility 
of several options will 
'be completed within next 
2 years.--If""jiresent -
rate of progress con
tinues for next 5 years 
all objectives can 
be met. 

o Trough technology deemed 
unlikely to meet original 
cost objectives for 
electricity production. 

o A nlllllber of candidate 
processes have been 
identified. Program 
ls on track to achieve 
technical feasibility 
by 1986. 



TABLE 25-1 

SOLAR APPLICATIONS FOR INDUSTRY 

BudRet Data (i Millions) Status 
Coals/Objectives FY 78 FY 79 FY 80 

Utllll:ation of Thermal and All Otht!r !z-Products of Solar Facilities: 

Deaonstrate technical 
feasibility of the solar 
total energy (both heat 
and electricity) concept. 

Develop Hybrid and Scaall C011■unity Power Systems: 

80-110 ■Ula/kWh by 
1990'a, 

- Parabolic Dish 

..... 
N 
N 

Solar to electric 
efficiency: 20-10%. 
Syate• life: JO years. 
Concentrator coat: 
t80-1201.2• 
Receiver coat: 
i24-45/kWe, 
Power conversion coat: 
il20-2]0/kWe, 

o Several cogeneration 
applications for the 
central receiver 
identified and 
evaluated, 

Large-Scale Utilization of Solar Energy for Direct Heating: 

t5-$7 HMBtu by 1990'a, 

Average annual solar-
to-heat efficiency: 45%. 

System life: 20 years, 

o Confirmed perfor
mance of trough 
■ade of aheet
■olding c011pound, 

o 4 theraal dish 
collectors for 
Shenandoah teated , 

o Confirmed perfor
■ance of steam 
receiver. 

o Constructed parabolic 
dish test site (PDTS). 

o Teat bed concentra
tors at PDTS achieved 
energy flux equal to 
14,000 suns, 

o Peak efficiency 
of 70% (needed to 
achieve average 
annual efficiency 
goal) demonstrated 
in laboratory, 

0 

FY 81 

o Shanendoah total 
energy project con
struction completed, 

o Coapleted developaeot 
of an ORC parabolic 
dish power module, 

o Confiraed performance 
of dish Stirling con
cept at PDTS, 

o Confirmed performance 
of aolarized Brayton 
engine, 

o Confi~ed perfor■ance 
of air receiver. 

~ 

o Seven industrial 
process heat (IPR) 
projects in opera
tion for l year. 

o Five new IPH projects 
began operation. 

Degree Origina 1 
Objective Het 

o Ready to operate ayate■ 
for a number of yeara, 

o Concentrators in develop
■ent. 20% efficiency 
possible with 3 engine 
option ■ 30% efficiencies 
using either a Brayton 
or Stirling engine with 
ceraaic c011ponenta, 

o Peak efficiency ■easure
aenta in field approach
ing 70%. Performance 
characteristic goals have 
been proven achievable 
for troughs in IPR use. 



.... 
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Goal ■ /Objective ■ 

BIOMASS ENERGY SYSTEMS: 

IU.D to increase converaion ef
ficiency and -et coat objective• 
for gaseous and liquid fuel• and 
petroche■ ical substitutes. Tech
nologiea and their specific ob
joective ■ are: 

Theraoche■ical conver ■ ion to 
reduce coat ■ of gaseous fuel ■ 
and chemical feed1tocks to the 
point where the private aector 
will take over. · 

- Biochemical technology (e.g., 
anaerobic dige ■ tion) for con
version of bioc■a ■ s into petro
chemical aubatitute• to under
stand the bioche■iatry and 
microbiology of anaerobic 
digestion. 

Photobiological ay ■ te•• that 
will produce hydrogen fro■ 
water and renewable resources 
to produce increased supply 
of hydrogen for fuel 7nd 
chemical production.! 

TABLE :lS-2 

SOLAR APPLICATIONS FOR INl>US'fRY 

CURRENT PROCRAH OIUECTIVES AMO 6UDGET 

Alternative Method ■ 

o Reliance on private sector. 

o Reliance on private sector. 

o Reliance on private aector. 

o Reliance on private aector. 

Anticipated Heed ■ 
(for objective target date) 

o Develop technologiea to convert 
bio■a ■ a to energy to ■eet coat 
objective ■ by increaaing con
version efficiency. 

o Accelerate ■ advance■ent of the 
technology through lab acale, 
POU. 

o Develop ■ethoda and equipment 
for preparation of bio■aaa feed
atock for converaion. ~ · 

.~9- .. ...._,. 

o Develop ■ icroorgania■a with 
photosynthetic efficiency 
greater than S% and increased 
stability. 

n 82: tn.5 

Budget Juatification 
and Service ■ Provided 

o Production of ■ediu..-ltu gaa by 
technologiea uaing heat, pre■-

aure, and/or catalyata fro■ a 
variety of bio■a■ a source ■• 

o Development of technology for 
converaion of bio•••• feedatocka 
to biogas to replace natural ga ■ 
aa fuel. 

o Develop■ent of biological ■ ya
te■s and technology to ■axi
■ ize production of hydrogen to 
various species of biological 
organisms. 

!/specification of quantitative objectives for these program ele■enta is not r,ealistic since ■any project ■ are exploratory research expected to 
yield subetantial payoffs, but not before 199~. 
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TAILI 25-2 

SOLAR APPLICATIONS ro1 INDUSTRY 

Goal•/Objec~i~• 

1daatif1 aad develop innovative 
bioaa11 feedetock• without adveree 
effect• oa traditional food and 
fiber ■1rkete. Include• develop
-at of: 

- Berbaceoue eneraJ •J•t••• 
(e.,., to iacrea•• productivitJ 
of h1drocarbon plant• grovn on 

arid laada aad 1r•••e• on ■ar-
1 i nal land I) .1/ 

- Sbort-rotat ion woodJ crop• (to 
iacreue annual 1ield1 fro■ 
current aver•1• Jielde (fro■ 
fore1tr1) of 1.5 dry toD1/acre-
1ear to 8 drJ toae/acre"'7ear bJ 
1992). 

- Aquatic 111te■• (to identifJ, 
i■pro••• aad develop proaiaiaa 
apeciea of ■icroalgae and 
-eraea\/plaat• euch •• cat
taih. ).! 

SCX.M TUIML !N!ICY SYSTl!MS: 

Alternative Method• 

o Reliance on priv1te 1ector. 

o leliance on private 1ector. 

o Reliance on private 1ector. 

o Reliance on private 1ector. 

Utility-Scale. Electric Central Receiver (Cll) Sy■ te■• 

Proof of technical feaeibility 
of helio1tat1, receiver•, end 
etoraae 1ubey1te■• with 
potential to -et co1t t1raet1. 

Proof of feaeibility of the Cl 
concept ba1ed on lar1tow Pilot 
Plant end foreign e•peri■ent1. 

1./ S'!lti foo tnote 11. 
] /see footnote ll~ 

o Utility R&D. 

o lnduatry ll6D. 

Anticipated Need1 
(for objective target date) 

o bpande the herbaceoua, woody, 
and aquatic bio■••• re ■ourcee 
ba1e and e■pha1i&e1 u1e of cur
rently underutilized arid and 
■arginal land ■• 

o ldentifiee 1pecie■ capable of 
bio■a11 production that can be 
converted into eneray by con
ver1ion technologiee being 
developed. 

o Develop• opti-1 gr-th 1trate
gie• and production ■ J ■ te■■, and 
identifie1 nutrition require
■ent ■ of each 1peciea. 

o Develop• harve ■t ing ■ethod■; • . 
ti■ing, and equipaent appro
priate to each type and 1pecie1 
of bio■a11. 

o Begin initial operation of 
Bar1tov to deter■ine perfor
mance level• and coata. 

o Develop lov-co1t helio1tat ■ to 
e&ceed previou, co1t/perfor■aace 
goal1. 

• 

luda•t Juetificatioa 
and Service• Provided 

o Production of increa1ed bi-•• 
fro■ herbaceou1 1ource1 b1 
identification of hi&h Jield 
1pecie1 and i■proved -thod1. 

•o Nad■hation of wood bioaau 
without co.petition with 
traditional wood indu1trie1. 

o Develop■ent of viable eneray 
producer• with 1u1tained 1ielde. 

o Developiq Iona-life, low-coat, 
high-te■per1ture ■aterial1 for 
10hr ther■al coapoilent1. 

o Support IPll Brayton full-•y1te■ 
tut · at the CITr. 

o Og,erate lar1tov; gather and 
o Initiate repowering de1ign 1tudy. ~ analyse data. 

o Provide 1upport to I!A to en1ure 
acce1 ■ to operation, and perfor
mance data. 
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Goals/Objectives FY 78 

Total Obligational Authority: $77.2 
$64.3 Obli_g_at ion: 

WIND ENERGY SYSTEHS: 

Prove the feasibility 
of large wind systems 
and develop reliable 
long-11 ved and 
economically viable 
small and large wind 
machines: 

- Develop and teat 
a aeries of small 
turbines in the 
1-100 kW claaa. 

- Develop and teat 
intermediate-scale 
(200-kW) systems 
and large machines 
in the megawatt 
range. 

- Coaplete design, 
fabrication, and 
testing of advanced 
■ult I-megawatt 
systems by 1984. 

Research advanced 
and innovative system 
concept a. 

o 1,2,8, and 40 kW 
■achinea developed. 

o HOD-OA tested at 
Clayton, N.H., and 
Culebra, P.R. 

TABLF. 26-1 

W(ND AND OCEAN SOLAR POWER n:c11tlOLOG(ES 

PROCRAH ACCOHPLISIIHEN'CS 

Bud,l!_et Data ($ Millions) Status 
FY 79 FY 80 

$106. l 
$ 94.8 

. o 4 and 15 kW machines 
developed. Four 
low-cost Darrleua 
developed. 

o HOD-OA tested at 
Block Island, R.l. 

o HOD-1 (2 HW) in
stalled at Boone, 
N.C. 

o Blade development 
efforts, dynamic 
loads studied. Six 
innovative concepts 
studied by the Solar 
Energy Research 
Institute. 

$104.l 
$ 99.4 

o Reliability, fatigue 
life-time, main
tenance studies con
ducted; power quality 
safety, stability, 
and interconnection 
issues addressed. 

o Tests started on 
commercial machines 
at Rocky Flats. 

o HOD-OA tested at 
01&hu, HI. 

o First H00-2 (2.5 HW) 
installed at 
Goodnoe Hilla, WA. 
(Bonneville Power 
Adminlatratlon) 

FY 81 

$100. 7 
$ 97.l 

o Co■poncnt develop
■ent, product 
i■provement tests 
at Rocky Flats. 

o 3-unit H00-2 cluster 
installation com
pleted at Goodnoe 
Hilla, WA. 
(Bonneville Power 
Ad■inlatration) 

o Hulti■egawatt HOD-5 
conceptual designs 
started. 

o Diffu~~ented 
turbines stucfii!ll. 

Degree Orig lna l 
Objective Het 

o Technical feaslblllty of 
wlnd energy systems has 
been well established at 
all system sizes. 

o Nine DOE-developed small 
■achines under test 
1979, 1980, 1981. Proto
types field tested in 
7 states. 

o Four intermediate and 
four large ■achlnes 
under 2-year tests by 
1981. 

o 13 Federal/private 
machines in operation 
(total 20 HW). 

o HOD-5 designs to be 
completed by FY 82. 
Fabrication/testing 
cancel led. 
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Goals/Objectives 

Develop basic wind 
resources infoi;,aa.tion 
and related moaels/ 
analytical techniques 
for use in siting 
design and operation 
of wind systems: 

Produce U.S. wind 
atlas by 1981. 

- Develop preliminary 
wind prospecting and 
forecasting methods 
by 1982, refined by 
1985 • 

- Develop preliminary 
machine siting 
methodology by 1982, 
refined by 1985. 

Promote market devel
opment for large and 
small wind systems by 
developing the indus
trial base, increasing 
user awareness/ 
acceptance, and 
reducing barriers to 
commercialization: 

Undertake studies to 
identify and a,oe-
1 iorate barriers to 
wind power applica
tion by 1981. 

FY 711 

o Wind system sittng 
handbook for elec
tromagnetic inter
ference (radio 
and television) 
pub I ished . 

'l'AIIU: lb-I 

W(NI) ANO UCt:AN SOLAR puw~;K Tt:CHNOLOClt:S 

llud~•H llata ($ Hill ions) Status 
FY 79 FY 80 

o Northwest region wind 
atlas published. 

o Initial technical 
and economic models 
developed. 

o Siting assistance 
program initiated. 

o Hodels expanded to 
include a broader 
class of users. 

o Small wind system 
market analysis 
completed. 

o Large wind system 
guide for utilities 
completed. 

FY 81 

o Publication of 12 
wind atlases com
pleted. 

o Installation of wind 
meas1.1,rt?ment equip
ment completed at 
35 utility sites • 

• 

o Noise, electro
magnetic interfer
ence of large wind 
turbines analy~ed. 

Dei:ree Original 
Objective Het 

o National wind resources 
atlases published for 
all 50 states and U.S. 
territories. 

o Wind characteristics 
research under way in 
FY 82. Heteorological 
compendia for systems 
design and forecasting 
to be published by FY 82. 

o Siting handbooks pub
lished for large and 
smal 1 systems. 

o Program element was 
phased out in FY 81, 
Co111111ercialization 
strategies wert? devel
oped. 20 to 40 small 
finos and b to 8 large 
firms actively develop
ing or marketing wind 
machines, Small wind 
machine sales at a few 
thousand annually as a 
result of tax incentives 
and maturing technology. 

--~ 1 
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Goals/Objectives 

- Sponsor and conduct 
workshops, meetings, 
and promotional 
activities on wind 
energy development 
each year. 

Fulfill the 1988 goals 
for the program speci
fied in the Wind Energy 
System Act of 1980 
(P.L. 96-345). 

- Reduce cost of elec
tricity from wind to 
level of conventional 
sources. 

- 800 HW total U.S. 
capacity; 100 HW 
small wind systems 
capacity. 

- Accelerate growth of 
wind industry. 

F't 78 

o Wind Workshop Ill 
held Oct. 1977. 

TARLE 26-1 

WINI) AND OCEAN SOLAK l'OWEK 'CECHNOLOGlES 

Bud~et Data($ Millions) Status 
FY 79 FY 80 

o Oser outreach 
program initiated. 

o Wind Workshop IV 
held Oct. 1979. 

FY 81 

o lwo public meetings 
on the Wind Energy 
Systems Act of 1980 
(P.L. 96-345) held. 

o Workshops held at 
Kocky Flats, NASA 
Lewis, and Pacific 
Northwest Labs • 

o Comprehensive 
Program Management 
Plan completed. 

o Loans/grants program 
procedures devel
oped and published. 

o Foreign applications 
study completed. 

o Fede~al applications 
study completed. 

Degree Original 
Objective Het 

o Small machine cost 
of electricity range 
8-15,/kWh depending on 
wind characteristics 
and production rates. 

o Large machine cost 
of electricity range 
6-10,/kWh depending on 
wind characteristics 
and production rates. 

o 80--HW, 10-HW, 4-HW, and 
600-kW wind fanas being 
planned by private 
sector. 

o Two megawatt-scale and 
three intermediate-scale 
machines have been 
purchased by private 
utilities. . . .;. ~ 



TAlll.1-: ;•h-1 

WINI) ANII OCl•:AN Sill.AK l'IIWEK T1-:c111u11.u; I ES 

_ B11<11.\"' IJala ( $ HI I I Ions) SI :i..:.l...cu..:.s __ _ 
Coals/Objt.',·t lvt.'s fY 7H fY 79 t·Y-HO -------•• Y--HI 

OCEAN ENERGY SYSTEHS: 

~rovlde th._. first esti
mates of the potential 
of the basic ocean 
&herntal resource and 
assemble rt.'sources and 
environmental data 
required for site 
selection and plant 
design. 

Perform R•D aimed at 
technology l ■pr~vements 

:::; that reduce risk and 
oo Improve perfonaance 

sufficiently to penalt 
the private sector to 
construct ocean energy 
systems. Speclflcally, 
for an extended period 
of time to: 

- Operate and maintain 
high performance 
OTEC heat exchangers. 

o Ceno?ratt."d global 
OTEC resource maps. 

o 1-HWt heat exchanger 
core tested at 
Argonne National 
Lab. 

o Blofoollng. heat 
transfer, and 
corroslon-r;1te 
testing conducted 
near Tampa, fla. 

o Work beg;in on 
Seacoast Test 
F ac 111 t y In llawa II • 

o Three organ I zat Ions 
liclecl~d tu clcslM•• 
O'ff.(; sl1a I) -,,,id-t ubc 
r\Jc·v.~_A'' ~.i}'S' r, ·,t;.., 

o Comp I led detal led 
O'fEC resource data 
for 5 U.S. loca
tions and 9 lnt'l 
local Ions. 

o Completed OTEC 
~rogra11mat le 
linvironmenlal 
Assessmo?nl. 

o Testing at large heat 
exchangers developed 
by industry. 

o Conducted test or 
blofoollng In waters 
of! Hawaii and th<! 
Carl bbean. 

o t.:01111encl!'d clt~11nlna; 
,.,sts of coast ol 
t"la. 

o Thr,•l!' u.-1t••nl z • .a tons 
St! It~•· l ,~d l u eftt• ~ I j~e! 

OfE(; powe...•ff" S"ft-Dl,~~~.~ 

r_!Mt:hou'!g ... ! ... :t:, 

o Collected detailed 
o-n:c resource data 
al 4 U.S. sites. 

o Completed draft 
envl ronmenta I 
assessment for 
the Seacoa,it Test 
Fae 111 ty. 

o Installed UTEC-1 
heat exchanger lest 
art le !es and blo
foull ng modules. 

o Collected OTEC re
euorce data at 4 
U.S. sites. 

o Conducted toxicity 
studies and studlt.'s 
of lhe lm1>lni;ement 
ol marlde biota on 
heal exchangers. 

o Comnenced tests of 
four heat exchanger 
core units at Argonne 
National Labs. 

o Perforao?d at-sea 
tests on OTEC-1 to 
verify (easlblllly 
ol blotoullnit clc.rn
lng techniques fur a 
1-HWe she! 1-and-tubl! 
heat t.'xt:hanger. 

0 

o Comml!n<·ed f I rsl 11ha11e 
ol S,•.h·o.1st t·,1<,lllty 
hlolonllng anJ corro
sion tt.'st. 

o C,)1■ 8' I t•l t•d work on 
,·.m ....... ,., OTt:C power 
s ysh .. •• dcsignti. 

Ol!gn,c Orig Ina I 
Ob jer. l Ive He t 

o Significant data have 
been collected, but 
OTEC, wave, and current 
resources remain Lo 
be defined In greater 
detal I. 

o Observation and testing 
at site-specific opera
tional OTEC plants are 
required to further 
assess the environ
mental and resource 
characteristics of OTEC. 

o OTEC heat exchanger 
perroraance has been 
demonstrated but long
term cleanability and 
performance must be 
assessed. 

. .. 
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Goal• /Ob jec~ !¥~ a 

- O.,mon1trate atruc
tural integrity of 
cold water pipes in 
an ocean environ
ment. 

- Demonstrate inte
grity of electrical 
ocean ri1er cables in 
an ocean environment, 

- Demonstrate technical 
feasibility of other 
ocea_n energy opt ions: 

-- Open eye le OTEC 
-- Waves 
-- Qlrrents 
-- Salinity membranes 

- Design appropriate 
platfoni, 

FY 78 

o Contractor selected 
to design and 
construct OTKC-1 
platfon1, 

'CABU: 26-1 

WIND AND UCliAN SOLAR POWl-:K 'CKCHNOLOGIIIS 

llud.s_et Data ($ Millions) Status 
F¥ 79 f¥ 80 

o Conducted at-sea 
teats of ~00-foot 
colJ-water pipe 
(CWI'), 

o Solicited wave 
device designs, 

o Completed feasibility 
design studies of 
10-HWe and 40-Hwc 
landbaaed plants. 

o 6egan modification 
of a Navy tanker 
and fabrication of 
heat exchangers for 
OTEC-1. 

o Completed conceptual/ 
preliminary design 
11tudies on O'fEC 
CWI', mooring and 
posit ion-½eeping, 
and electrical-cable 
subsystems. 

o Achieved partial 
experi,..,ntal vali
dation of the CWP 
computer code. 

o Riser cables (40 HWe) 
desig,1 completed, 

o Designed wave 
devices. 

o Completed four con
ceptual designa for 
spar, moored float
ing, 11:ra&ing, and 
landbased OTEC 
plants, 

o Completed physical 
111odel testing of an 
OTEC pilot plant. 

n a1 

o Started one-third 
scale, at-sea CWP 
teat. 

o 40 HWe riser cable 
sections fabricated 
and teats initiated, 

o Completed engineer
ing develo.,..ent teats 
of electric cable 
prototype. 

o Constructed wave 
device, 

o Deployed and auc
cesafully operated 
OTISC-1 engineerin& 
teat facility. 

o Substantial progress 
achieved in develop
ing computer programs 
for predicting the 
behavior of candidate 
ocean pl at forms, 

De11ree Original 
Objective Met 

o Structural inte11rity of 
OTEC cold water pipe• for 
actual platform needs to 
be demonstrated at sig
nificant acde. 

o Structural and electrical 
integrity of OTEC sub
marine electric cable 
must still be proved in 
at-sea conditiona, 

o Wave device requires 
at-eea teat. 

o Obeervation and testing 
at aite-apecific opera
tional OTEC plant• ar~ 
required to further 
assess the technical 
acceptability of OTEC. 

...... t: 
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Goah/Ob ject iv~• 

Pr0111ote aarket develop
ment for diverse classes 
of ocean energy system• 
by incr .. asing user 
awareness/acceptance, 
by encouraging expan
sion of .anufacturing 
capabilities and rl!duc- • 
ing barrier• to commer
cialization. 

Assist the private 
sector in the attain
ment of the national 
goals established in 
P.L. 96-110. 

,, 

FY 78 

o Completed mission 
analyaes that de
fined potential OTEC 
markl!ta and per
mitted the develop-
1&ent of market 
penetration strat
egies. 

·~(' ......... "t~ 

l'AIILE 26-1 

WIND AND OCl,;AN SOLAK l'OWl,;R TECHNOLOGIES 

Bud~e~ !)at~_($ Millions) Status 
FY 79 FY 80 

o Improved coat 
project ions for 
COlaDercia l O'fEC 
11yste1as. 

o Industry/utilities 
dl!fine coaaercial
izat ion issues. 

o Issued a Program 
Opportunity Notice 
(PON) rl!questing 
proposals for OTEC 
pruof-of-concept 
plants. 

FY 81 

o Defined doaeatic 
economic benefit to 
U.S. of OTEC indus
trial development. 

o Began OTEC proof-of
concept conceptual 
dea ign a tud ies. 

o Documented and dia
aeminated to users 
the accrued reaulta 
of program ll&D. 

De11ree Origina 1 
Obj_ect ive He t 

o Identification of early 
aarket penetration point, 
and major barriers to 
cOC111Dercialization. Pro
vided aasiatance to 
Congress in developing 
financial incentives. 



..... 
l,J ..... 

Goala/Obiectiyea 

WIND ENERGY SYSTEMS: 

Prove the feasibility of 
a■all and large wind systems, 
to develop tech~ology that 
will enable the private sector 
to design and produce reli
able and economically viable 
wind machines; aupport the 
private ■ector in achieving the 
objectives of the Wind Energy 
Systems Act of 1980 (P,L. 96-
345) • 

Develop basic vind re ■ource 
information and related models/ 
analytical techniques for use 
in site ■election and in the 
deaign and operation of vind 
systems. 

OCEAN ENERGY SYSTEMS: 

Orderly termination of the 
program during FY 1982. 

TABLE 26-2 

WIND ANO QCEAN SOLAR l'OWER TECifflOU)GlES 

CURRENT PROGRAH OBJECTIVES AND BUDGET 
(Budget data in FY 82 S millions) 

Alternative Methods 

o Rely on private sector industrial 
R&D for product improvements, 
field experi-nta and system 
demonstrations on small and large 
wind machines and innovative 
concepts research. 

o Rely on private ■ector to develop 
basic site ■election and ayatem 
simulation models and analytical 
technique a. 

o Rely on the private sector. 

Anticipated Needs 
(for objective target date) 

o Conduct research and testing 
of blades and other advanced 
c0111ponenta leading to lover 
cost and improved performance 
and reliability. 

o Conduct operational experiment ■ 
on MOD-OA, MOD-2, and advanced 
small machine ■ to develop data 
on blade fatigue, machine 
atreaa, machine intetactiona, 
and tower resonance, aa well 
as machine performance. Com
plete conceptual deaign of 
multimegavatt machine• in 1981. 

o Refine wind energy pro■pecting 
and forecasting techniques. 

o Develop preliminary siting 
methodology. 

o Determination and payment of 
contract closeout coats. 

o Transfer of federal facilities 
and activities to appropriate 
public or private organiza
tions. 

n 82: $56.2 

Budget Juatification 
and Services Provided 

o Provide validated analytical 
tools, validate performance 
analyaie toola, identify tech
nology problema of advanced 
and innovative concept■, con
duct experiments, and gather 
operational data fro~ demon
stration machines. Publish 
fatigue data in 1983, 

o Develop an under,tanding of 
operations, economics, and 
environmental queationa partic
ularly for utility grid appli
cationa. Continue KOD---OA and 
MOD-2 teating. 

o Provide ability to rapidly 
and economically locate good 
vind 1itea. Publish re■ults 
in 1982. 

~ ... 
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Coals/Objectiyea FY 78 

'fAIIU 27-1 

SOLA~_l_NFOKHA'f ION I INTEKNA'f IONA LI ANO SEK I 

l'KOGRAM ACCOHPL ISIIHEN'fS 

Budget Data($ Hilliona) Status 
ry 79 rx 80 

Total «.ligational Authority: $4.1 
h.4 

$16.5 
tllt.7 

$16.8 
!16.0 · Obli,1ation: 

SOLAR . IN~'OllHATlON SYS'fDtS: 

Establish and main
tain a renewable 
energy data base and 
prepare information 
product• based on 
uaer need ■• 

Re1pond to information 
•· a, :·'>t" by ,,sers. 

Sponsor work■hop• 
and seminars to 
disaeminate solar 
infor■ ation. 

o Developed and/or 
1110nitored l data 
bases--:on solar 
installations, 
manufacturers, 
and progra■■• 

o Answered 179,000 
infor■ation requests. 

o Developed l addi
tional data bases, 
including a list of 
international firms 
involved in manu
facturing solar 
equipment and c0111-
ponents, a calendar 
of aolar ev~nt ■, 

and ■eteorological 
data. 

o Distributed 50,000 
docu■ents on solar 
energy to the 
scientific and 
technical ccx.aunity 
and to consumers. 

o Answered 275,000 
inforaation request ■• 

o Maintained 6 aolar 
data bases and up
dated them to in
clude the lateat 
material. 

o Distributed 862,000 
documents on solar 
energy to the sci
entific and tech
nical com■unity and 
to consuaer,. 

o Surveyed approxi
aately 1,000 clients 
'; telephone to 
deten■ine uaer 
needs and answered 
411,000 information 
requests. 

o During the period between FY 78 and FY 80, SERI, NSHCIC, and the 
RSEC's reached more than 24,000 people as a result of holding 
various workshops and conferences for solar trade and professional 
groups. 

FY 81 

$21.S 
t22.6 

o Added l more data 
bases and updated 
exiating 6 data 
bases. 

o Distributed 
1,700,000 docuaenta 
on s<>tar eneray to 
the scientific and 
technical coaaunity 
and to consumers. 

o Surveyed approxi
mately 50,000 
clients by letter 
to determine user 
needs and answered 
250,000 infor■ation 
requests. 

De1ree Oriaina 1 
Obj_ective Het 

o 9 data bases establiahed 
and being continued with 
emphasia on technical 
160 information. 

o Objective ■et satisfac
torily. 

o Objective ■et satisfac
torily. 

o C,olfpl•Cd, 

·. 

~ 



,...... 
I_,.) ..,. 

Goala/Obie~tives 

Coordinate solar and 
renevable energy 
information activities 
within DOE anJ other 
Federal agencies. 

FY 78 

o Not applicable 

INTEKNATIONAL SOLAR ENERGY PROGKAHS: 

Accelerate the technical 
and market development 
of se l ected ted111ol ogies 
by 1nean~ <>f tive il,r~r
n:Jtio n,t l Coupt!, ~11 iv l: 

agre• ~nh·nts involving 
about 25 specific 
projects. 

Undertake 4 bilateral 
and 1 multilateral 
agreement• covering 
2S projects in the 
aelected aolar tech
nology areas. 

o Initiated U.S.-Saudi 
Arabia programs 
( SOLt::llAS) p I anning 
for $100 mi 11 io11, 
S-ye,Jr co1u111i tnh.)ht lHl 

tif ty-fitty cost 
sharing basis. 

o Set up agreement for 
program of infot1Da
tion exchange on 
forestry biomass. 

o Set up agreement for 
cooperative i&D pro
gram in solar heat
ing, cooling, and hot 
water. 

'fABLE 27-1 

SOI.All INFOKHA'f [ON 1 INTEK_N_A'.f IONAL 1 ANO SERI 

Bud,leJ Data (! Millions) Stittus 
FY 79 FY 80 

o Not applicable 

o Pn,pared solar 
technical plan for 
the SOI.EKAS l'rogra,a. 

o Began biomass infor
mation exchange. 

o Began cooperative 
solar heating and 
cooling activities. 

o Not applicable 

o lnitiated a 350-
kWe solar photo
vo I ta ic reuiote 
vii l age project . 

o Initiated f,> , ,. 
solar cooling proj
ects in southwestern 
United States. 

o Exchanged infor
mation on bioaass 
systems. 

o Established co-n 
procedures for pre
dicting, measuring, 
and reporting per
foNance. 

FY 81 

o Completed an 
inventory of key 
DOE and other 
Federal agency 
inforaat ion. 

o Merged SERI and 
NSHCIC data bases 
and phased out SERI 
inquiry and referral 
service. 

o Completed and 
tested a stand
a I on~ 3 50-k\.le 
vi 11 a1:" pl\ot,>
vu I L1 ic power 
,J ,; l",:u, Cn Saudi 
Arabia. 

o Completed instal
lation and ini
tiated testing 
of 4 solar cool
ing systems. 

o Initiated ■olar 
desalinization 
and solar-con
trolled agricul
tural projects in 
the United State ■ 

and Saudi Arabia. 

o Twelve countrie ■ 
exchanged R6D in
formation on foc
estry bio■as ■ energy 
R&D. 

o Publi ■hed a report 
on advanced U.S., 
German, and Japanese 
evacuated-tube solar 
collector systems. 

Degree Original 
Objective Net 

o Objective met; activity 
is continuing. 

o System operational. 

o Systems operational. 

o Project initiated. 

o Completed. 
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Goals/Objective~ F'i 78 

o Initiated design 
of a 5O0-kWe dis
tributed collec
tor and a 5OO-kWe 
central solar 
reco?iver at 
Alaaeria, Spain 
(IEA agreement>. 

o Exchanged technical 
information on wind 
power with four 
countries and funded 
studies and workshops 
(IEA agreement). 

o Exchanged tech
nical infonaation 
on wave power 
and ocean energy 
ayate■s. 

o Initiated U.S.
Spanish agreement 
for cooperative 
solar program. 

TAJILE 27-1 

SOLAR INFORHATION, INTERNATIONAL, AND SERI 

Budiet Data($ Millions) Status 
FY 79 FY 80 

o Completed design of 
twu systems for 
Almeria. 

o Conducted workshops 
on environmental 
and meteorological 
aspects of large
scale wind ayate111s. 

o Initiated a project 
for testing a wave
powered turbine on 
Japan's ICamei buoy. 

o Initiated joint 
projects for R&D 
and testing of a 
1-HWe solar central 
receiver system. 

o Provided aaaeaa■ent 
and technical 
cooperation in 
applying solar 
energy to Spain's 
building energy 
needs. 

o Began construction 
of the two experi
mental solar power 
systems. 

o Obtained technical 
data for large wind 
systems to meet in
dustrial and elec
tric utility needs. 

o Obtained teat data 
on wave-powered 
machine at Kaaiei. 

o Provided DOE tech
nical support on 
the design and 
construction of a 
Spanish 1-ffWe solar 
power system. 

o Established agree
ment with Israel 
for cooperative 
R&D and infon,aation 
exchange on planar 
solar collectors 
and passive climate
control technology. 

n 81 

o Completed construc
t ion. 

o Analyzed wind flow 
and uncertainties 
associated with 
various terrain 
sites. 

o Continued to ex
change teat data on 
wave-powered machine 
operated by the 
United States. 

o Participated in 
the construction 
of a 1-ffWe solar 
central receiver 
powerplant in 
Spain. 

o Exchanged data on 
advanced flat
glass optical 
(l umineacent) 
solar collectors 
and passive 
climate controls 
and instrumen
tation. 

Degree Odgina I 
Objective Het 

o Construction completed, 
ready for operational 
testing. 

o Completed data exchange. 

o Data exchanged. 

o Construction cOtDpleted 
and operational testing 
initiated. 

o Data exchange initiated. 

,: 
' 
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Goals/Objectives 

Assist U.S. industry 
in developing foreign 
business in solar 
technology areas by 
assessing inter
national market 
conditions and 
pro1GOting export 
opportunities for 
U.S. products and 
services. 

FY 78 

SOLAR ENEKGY RESEARCH INSTITUTE CONSTRUCTION: 

Hu ild a p t:~ nu..tllt!llt 

laborat,,r y :111 , i nf 1 i c,~ 
tJ JJ. H .' t.~ 1 " ' . q1p 1 IJ •• I " · d -- l y 
I ,UUO SK KI cmplu yee d, 
demonstrating eco
no~ic1 environmental, 
and aesthetic use of 
energy conservation 
and renewable energy 
technologies, by third 
quarter of FY 81. 

u Initiat ed planning 
for S Ull faciliti,· r: 
11 :1 in ~: ~;E H 1 .t ud lH JI': 

uvcrhc a<l funds. 

TABLE 27-1 

SOLAR INFOlbtA·rtoN 1 INTERNATIONAL, ANO SElll 

Budg_!:_t_ llltt_a _(j_Hi 11 ions) Status 
FY 79 PY 80 

o lnitiat ccl wurk (ln a 
cduc e ptua l llt~si~n 

pl dll Lor St-:Hl 1 
:i 

pc noanent fa c i lit ie~ 
that would be 80% 
energy self
sufficient. 

o Initiated country 
studies on market 
potential and 
opportunities, 

o Sponsored three 
export management 
seminars • 

o Participated in 
trade shows and 
technical seminars 
in Hilan, Italy, 
and Sao Paulo and 
Florinapolis, Brazil. 

tl <:111npl1! ted conceptual 
L,ciliry des ign. 

o Crnnpleted a revi>icd 
Title l design that 
would be more than 
SO% energy self
sufficient. 

o Completed Environ
■ental Assessment, 
which indicated no 
significant impact. 

PY 81 

o Conducted 30 
■arket analyses, 
involving the 
collection and 
analysis of over
seas market infor
mation for dissem
ination to U.S. 
industry. 

o Disseminated 
market analysis 
information 
through SERI news
letter, export 
management sem-
i 11ar,;, and pub-
":, ._;· { .... , ... 

o Promoted U.S 
solar systems 
th rough overseas 
trade shows, sem
inars in Europe and 
the Far East, and 
projects designed 
to use co1D111ercial 
equipment abroad. 

u HoJifi ed role and 
llllS~ ! t lll dlld Jc:•-

v, ~ I ,,1. : :>r~ l irn i nary 

revised de ,.ign 
plan for labora
tory and test 
facilities. 

Degree Original 
Objective Het 

o Completed ■arket analyses 
and disseminated results; 
promoted exports of U.S. 
products and services; 
commercialization activ
ities were discontinued. 

0 D1...• ~! i g ll ~-, b _j (~ l.' l l v, · , 

aclii ,•v ,: d. l.i:~1 ... .i, 

l u '-. -..>t I :-i ( L l h L u .i 1 / I t: :.i l 

eic~ and suppo,t building 
and continu~ to use 
leased space. 



Coala/Objectivea 

SOLA& INFOIUIAT ION SYSTDIS: 

la■ur■ ti-lJ dia■eaination of 
reault ■ fro• UD proar-• in 
renewable eoeray end conaervation 
techoolo1ie1 • 

Prepare hiah-prioritJ ioforaa
tioa product• baaed oa uaer need■• 

leapoad to clieat ioquiriea. 

Coordia.ate ■olar aad renewable 
ener11 infor■atioo activitiea 

t; withi~ DO! aod other Pederal 
._,, aaeoc ie■ • 

lliainate unoece1aary redundaocy 
in diaae■inatioo activitiea. 

INTHIIATIOIIA.L SCUil lNUGY. PIOCUNS: 

Accelerate the technical develop
-nt of ■elected technoloaie ■ by 
■eana of cootinuioa international 
cooperative ■ctivitie ■ under the 
l!A and U,S/Saudi Arabia (SOI.HAS) 
•1ree-nta. 

TULE 27-2 

SOLAR INTt:llNATlONAL, INFOICKA-r&ON1 ANO St:111 

CURU:NT NIOGRAH OIIJECTIVES ANO IIUDGET 

Alternative Method■ 

o Rely on private ■ectnr and/or ■tate 
and local aovern■enta to an■wer 
inquiriea and 1enerate inforaation 
producta. 

o lely on the private aector to 
aeek international cooperative 
agreeaent ■ for technical data 
eachanae and joint project ■ , 

Anticipated Need ■ 

(for objective target date) 

o laprove the coordination and 
intearation of aolar infor:aatioa 
activitiea and articulate 00! 
policJ related to gathering, 

· packaging , and diaae■in■tion of 
renewable eneray and con■ervation 
inforaation. 

o Uaina the re■ulta of uaer needa 
■ urveJ■, produce infor:aat ion 
product ■ that contain uaeable 
and accurate reaulta of Federal 
aolar ••D proar ... a . 

o Haintain the capability to ■ake 
accurate and ti■ely reapon■e■ tQ 
telephone and ■ail inquiriea on. · 
renewable energy reaearch and 
develop■ent progr-■1. 

o l■prove the coat--effectiveneaa of 
infor:aatioa tr■n■fer operation 
throuah centraliaed data control 
and deceotraliaed data inputa. 

o Joint SOLEllAS te■ting of four 
different aolar coolin1 ayate■a 

in aouthwe■tern United Statea. 

o Eaperience in the operation of a 
l~O-kWe villaae photovoltaic paver 
ay■te■, 

PY 82: Sl0. 7 

ludaet Juatification 
and Service ■ Provided 

o Provide to( the effective 
tranafer of iofora■tioo 
produced fro■ re ■earch end 
develop■eot to the private 
aector to encoureae renewable 
eneray uae on a acale coaai■-
tent with oetiooal 1oel1, 

o Provide for the ■aioteneace 
·and operation of the preaent 
infor■at ion •ervice■, which 
■eel the need■ of hi1h-priorit7 
u■era (iocludin1 the a•o co■-
■unitJ, the financial ■ector, 
equipeent ■anufecturer■, 
architect•, and eagineere). 

o Provide for continued and 
i■proved coordination of DO! 
and other Federal ■aeacie■ io 
order to avoid proaraa dupli
cation. 

o Penoit the United State■ to 
continue it ■ coaait■ent to tha 
$100 ■ illioo, ~-yea~ U.S.
Saudi Arabia (SOL!lAS) aaree
■ent (fift,-fifty coat-1bari111 
ba1ia) . · 



Goah/Objectivn 

C-plete ·ll projecu initiated 
under the SOLl!IAS Aareeaent; 
obtain operational data on 
cooperative M.D project• in 
five aolar technolo1y areaa 
currently active in the lEA agree
aent. ltilchanae R6D infonaat ion 
with Saudi Arabia, hrael, ·Italy, 
Ke•ico, lorea, and Gabon under 
e•iatiq bilateral agreement,. 

Reduce coat• io doae■tic eolar 
progra■ through technical e•change■ 
with ■olar progra■ io larael, Saudi 
Arabia, Me•ico, Italy, and Spain. 

.... 
w 
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Provide technical aaeietaoce io 
renewable energy techoologiea to 
20 indu■ trial co■panie• intereated 
in international ectivitiea, 
J govern-at agenciea, aod 5 foreign 
countrie■, 

TULK 27-2 

SOLA& INTERNATIONAL1 INFORHATION1 AND SEU 

Alternative Nethoda 

o Rely on other governaeot 
agencie■ to fulfill 
agree■ent ■• 

o Rely oo other governaent ageociea 
(DOS, DOC, AID, and the Trade 
Develop .. nt Prograa) to provide 
technical and economic ■olar 
e•perti■e in aupport of inter
national agree■ente and coopera
tive project,. 

Anticipated Maeda 
(for objective target date) 

o Complete 1ciaotific data 
••change and joint operational 
teeting of ■olar aod wind ay1te■■ 
under eziating bi lateral agree■ent1 
with larael, Nezico, and Spain. 
' 

o Continue DOE technical aod 
economic analyee■ ■upport 
to other government agencie■ and 
international in■titutiona (1uch 
a■ the United Nation■ and World 
Bank) in the for■ulation and 
planning of joint international 
projecta, 

lud1et Juatification 
and Service• Provided 

o Coat abario1 io tbe conetruction 
of two laqe-acele aolar deaelioa
tion plante (one io United State,, 
ooe in Saudi Arabia). 

o Cooperative teetiq of 1olar
cootrolled agricultural envi
ron.eat in United State, and 
Saudi Arabia. 

o Operational teat data on tvo 
500-kWe e■all aolar power 1y1tea1 
located at Al■eria, Spain•, on 
large vind turbioea io the 

· United State,, and on vavepover 
1y1t1eae io Japan. 

o hchaqe of acientific data on 
advanced planar luaine,cent 
aolar collector• and pa1aive 
cli■ate-control ayate.1 
(Iar■e 1). 

o kchaqe of perforaance and 
operational date on aolar tberaal 
and vind 1yateaa (Heaico aod 
Spain). 

o Dae of unique 0011olar techni
cal eaperti,e to aupport inter
national comaitaeot, and to 
provide continued technical and 
econo■ic aervice, to other 
Federal ageociea aod financial 
in■titutioo1. 
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Goala/ObJectivea 

Total Obligational Authority: 
Obligation: 

To increase doaeatic 
capacity to 920 million 
gal./year by the end of 
CY 1982 (P.L. 96-294). 

To accelerate pro
duction through fi
nancial assistance to 
■anufacturera for 
feasibility studies 
and cooperative agree
ments • 

Establish loan guarantee 
program by promul
gating regulations and 
soliciting for loan 
applicants (P.L. 96-294). 

To encourage techno
logical innovation and 
technology transfer by 
providing approximately 
200 small grants to 
small businesses, educa
·tional institutions, and 
individuals . 

By 1981, examine state 
of art in alcohol pro
duction technology and 
develop an R&D plan 
with coat reduction 
goals for a mid- and 
long-range R&D program. 

Develop utilization 
technologies to in
crease the efficiency 
possible from alcohol 
fuels. 

o NA 

o NA 

o NA 

FY 71! 

$0.0 
$0 .o 

o NA 

o NA 

o NA 

TABLE 28-1 

ALCOHOL FUELS 

PROGRAM ACCOMPLISHMENTS 

Budget Data($ Millions) Statue 
FY 79 FY 80 

$0.0 
$0.0 

$22.0 
$21.0 

o $20.2H awarded for fea
sibility studies on 47 
projects with potential 
total capacity of 1.2 
billion gallons per year 
(about 0.16 quad/yr.). 
$J4.8H awarded for 
cooperative agreements 
on l other projects, 
with actual total 
capacity of 90 million 
(about 0.01 quad/yr.). 

o $274H for loan 
guarantees on 10 proj
ects with actual 
total capacity of 
350 million gallons 
per year (about 0.04 
quad/yr.). 

. 

FY Bl 

$18.0 
$21.J 

o $J.5H for 87 grant~. o $1.2H for 27 granta. 

Degree Original 
Objective Het 

o Goal will not be met. 
Current production is 
approximately 42 ■illion 
gal ./year. 

o Negotiations are in 
process with 10 projects 
for loan guarantees. 

o 114 grants awarded; 
57% of objective. 

o R&D plan has been devel
oped and is being 
implemented. 

o First-generation vehicle 
has been teated and shows 
30% improvement in 
efficiency. 
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Goals/Objectives 

To conduct an orderly phase out 
of the R6D progra•. 

By 1983, transfer pressurized 
oxygen gaslfer and catal'ysls 
research results to the private 
sector to allow ■ethanol to be 
produced for $0.65/gallon when 
coanercialh:ed fully, 

By 198], develop utilization tech
nologies to increase by 50% the 
efficiency possible fro■ alcohol 
fuels. 

TABLE 28-2 

ALCOHOL FUELS 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 
Anticipated Needs 

(for objective target date) 

o Develop dissociated alcohol 
engine, 

.. 

FY 82: $10,0 

Budget Justification 
and Services Provided 

o Complete technology base and 
transfer to private sector. 



Goals/Objectiygs FY 78 

Total Obligational Authority: $10. 7 
$10.0 Obli_g_ation: 

Demonstrate the commer
cial feasibility of small 
hydropover through: 

- 5 projects and 
11 KW by January 1982. 

- 11 projecte and 
48 KW by January 1983. 

- 15 project• and 
87 KW by January 1984. 

- Total of 20 projecte 
and 133. KW by 1985. 

'.;Provide loan• for 
'°"'feasibility atudiea 

and licensing coats. 

- U1e to stimulate 
developers. 

- DOE proceseing time 
to be 90 days or leas. 

- Award 675 loan•, 
leading to projects 
totaling 675 KW. 

Provide technical 
aseistance to bring 
additional projects 
on line or under 
con1truction by 1985. 

Total of first 
3 objectives to 
provide 1,000 KW. 

o Selected one pilot 
demonstration proj
ect (Idaho Falla). 

TABLE 29-1 

HYDROP<>WER 

PROGRAM ACCOHPL ISHMENTS 

Bud~et l)ata ($ Millions) Status 
FY 79 FY 80 

$29.5 
$17.0 

o Selected remaining 
projects: average 
of 15% Federal 
coat sharing with 
7 municipalities, 
5 utilities, 3 irri
gation districts, 
2 industrial spon-
1ora, and other 
developers. 

o Loan regulations 
developed. 

$33.7 
119.0 

o Initiated monitoring; 
first 2 projects on 
line; considerable 
attention from 
industry and public; 
minimum flow issue 
uncovered. 

o Loan program initiat
ed, using decentral
ized field officee; 

· 95 loans approved. 

FY 81 

$11.9 
t11.3 

o Total of 5 project• 
and 11 KW on-line; 
completed funding 
for all project,; 
began disseminating 
"lesson, learned." 

o A total of 170 loane 
approved , vi th 
average procee1ing 
time leas than 
90 days. 

o Technical aaaia
tance provided by DOE 
regional offices to 
stimulate moat 
viable projecta. 

Degree Origina 1 
Objective Met 

o Interim objectives have 
been met; on echedule to 
complete objectives of 
coaaercial power on line 
by 1985 and monitoring/ 
diaaeaination of leaaona 
learned by 1987. 

o Loan program auapended in 
March 1981, after helping 
to generate considerable 
activity, particularly 
by nonprofit entities. 
Original power-on-line 
goal will not be achieved 
although the goal of 
stimulating developers 
haa been achieved. 

o Technical assistance ha■ 
provided aasi1tance to 
many developer■• 

o Overall goal of 1timula
ting 1mall hydro develop
ment ha1 been achieved 
although original program 
targete have not been. 



Goa la/Objectives 

Reduce the cost of 
small hydro develop

_ment through R&D on: 

- New techniques for 
retrofit of existing 
sites and for ultra 
low-head sites, 
Generic environaental 
barriers. 

Mitigate (and help 
states to mitigate) 
legal, institutional, 
and technical barriers, 

..... 
~ 
N 

FY 78 

o Began resource and 
environmental assess
ments, Awarded 
54 feasibility study 
grants, 

TABLE 29-l 

HYDR0l'OWER 

Bud,&et llil~~J$ Millions) Status 
FY 79 FY 80 

o Began ultra low
head ( ULH) R&D and 
generic environmen
tal studies; issued 
feasibility study 
manual, 

o Initiated contracts 
to identify state 
legal and institu
tional barriers, and 
grant to National 
Conference of State 
Legislatures ( NCSL) 
to assist state 
legislatures, 

o First ULH model lab 
tested; continued 
other projects ; 
initiated paper 
studies on minimum 
streamflow issue. 

o Initiated grants to 
states and technical 
assistance to Public 
Utility Commissions 
for implementing 
PURPA incentives. 

FY 81 

o Four more ULH studiea 
completed; began 
pumps-aa-turbinea 
experience profile; 
began environmental 
field teats. 

o Grant• provided to 
total of 40 atates 
for resource asae11-
ments, inatitutional 
reforms, etc. Tech
nical assistance to 
24 legialatures and 
16 PUC's. 36 state
specific and 
3 generic studies 
publiah~d. 

Degree Origina 1 
<l>jl!ctive Het 

o Firat ULH device 
(Schneider) inatalled 
in 2 location■; 4 of 
7 environaental manuala 
in print, feaaibility 
deaign manual aelling at 
rate of aeveral dozen per 
month, 

o Hore than 10 atatea have 
approved legi ■ lative 
reforms; state ■ have met 
initial PURPA require
ments. 
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Goals/Objective, 

Monitor 20 demonstration projects, 

Complete minimum stream flow 
requirements R&D. 

TABLE 29-2 

HYDROl'OWER 

CURRENT PROCRAH OBJECTIVES AHD BUDGET 

Alternative Methods 

o None. 

o Assign to FERC, 

Anticipated Needs 
(for objective target date) 

o Maintain minimal monitoring 
for demonstration projects to 
ensure that lessons learned are 
transferred to private sector, 

o Obtain data to help FEKC make 
regulatory decisions and 
private developers to design 
projects, 

FY 82: $3.O 

Budget Justification 
and ~ervices Provided 

o Demon1tration projects begun in 
previous years will be carried out 
as planned and results shown. 

o Scientific base needed to ensure 
development of renewable resources, 
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Goals/Objectives n 78 

Total Obligational Authority: $1';).2 
$108.0 Obi t.e.at ton: 

HYDROTHERMAL RESOURCES: 

Conf tr-. the existence 
and co-erctal potential 
of reservoirs suitable 
for electric power 
gener .. tlon and/or 
direct heat applications 
to aeet lnterilgency Ceo
the raa l Coo rd t nat Ing 
Council (IGCC) goals. 

Reduce fleld 
developaent costs 
and capital costs of 
electric generating 
factlltlea to achieve 
by 1987 an average 
busbar cost reduction 
of 10% (from a base of 
20 mills/kWh) for hlgh
te■perature (greater 
than 180• C) resource ■ 
and )Ol (fro■ a base of 
120 ■Ills/kWh) for 
■oderate-teiaperature 

(150• C-180° C) 
resources. 

o Reservoir confir
mation drllltng ini
tiated with ■ajor 
developers; 
resources tdentlfled 
ln tOtill of 37 states. 

o Asststed 59 'lteep 
wells to be drilled 
by private Industry. 

o l■proved drtlllng 
bits; direct con
tact heat exchang
er; H2S control 
system. 

o Reduction ln 
electric busbar 
cost: 
High temp.-1% 
Hod. te■p.-2% 

......... r.'t·"'~·~ -
"~· .... 

'fAIIU: "I0-1 

tamTllt'.KHAI. 11~:SOUkCl::S 

l'KOGKAH ACCOKl'L l SUHt:N'rS 

Bud_&ct Data ($ HI I I Ions) Status 
fY 79 fY 80 

$202. l 
$154.0 

o) explor .. tory wells 
drl lied; ) state 
maps publtshed. 

o Assisted 75 deep 
wells to be drilled. 

o I■ proved drilling 
technology. 100-
kWe power syateaa; 
5-HWe gravity-head 
binary syste■; 
descallng technique. 

o lllgh temp.-ll 
Hod. t<!mp.-2% 

$194 . 1 
$150.) 

o 9 deep explora
tory wells drilled; 
assessment actlvt
tlca tn 28 states. 

o Assisted 68 deep 
wells to be drilled. 

o Drilling using nitro
gen gas; 500-kWe 
binary syate■ test; 
l rese rvo tr at tmu-
1 at lon experiments. 

o lllgh temp.-2% 
Hod. te■p.-2% 

n 81 

$ lf> 1 .0 
$158.6 

o 53 reservol rs 
tdent 1f led for 
2),383 HWe; 
assessaent activ
ities ln 34 states; 
6 state resource 
■aps publ tshed. 

o Assisted 70 deep 
wells to be drilled. 

o Htgh-te■perature 
drl 11 tng ■ud; 
cements and logging 
tool; powerplant 
control system; 
binary system field 
test. 

o lllgh temp.-3% 
Hod. temp. -4% 

Degree Ortg ,,1J ! 
Object Ive Het 

o Reservoir conflraatlon 
activity sufficient to 
■eet ICCC goal of 3,000 
HWe of electric capacity 
by 1985. 

o Sufficient reservoirs 
have been Identified 
to ■eet goals for 
direct-heat appJlcatlonH 
through 198). 

o Technology develop
ment ta on schedule; 
total reductions of 7% 
and 10% ln average 
electric busbar cost 
achieved for high-
and moderate-temp . 
resources, respectively. 

o Results adopted by 
tnJustry and In
corporated Into 
designs for elec
tric power systems. 

o Hajor Improvements 
achieved In Jrtlllng 
bits, direct contact 
hea t exchangers, 
low-cost materials, 
Jc,icallng techniques, 
environmental control 
system. 

' ..:· l 



.... 
~ 
(J\ 

Coals/Objectives 

Demonstrate the 
technical feasibility 
and economic viability 
of (l) electric power 
systems for high
temperature resources 
by 198) and for 
moderate-temperature 
by 1986 and (2) direct
heat appllcatlons for 
low- to moderate
te■perature resources 
by 1982 • 

Alleviate legal and 
Institutional barriers 
to geothenaal develop
ment. 

Provide technical 
assistance to potential 
geothenaal users; keep 
up technology base 
and transfer results 
to the private sector. 

FY 78 

o Construction begun 
on 5-HWe pilot plant 
(ID). 

o 50-HWe flash-steam
plant contractor 
se lee ted (NH). 

o Construction begun 
on 3-HWe wellhead 
generator system 
(HI). 

o 1-HWe helical 
screw expander 
tested (UT). 

o 8 direct heat 
demonstration 
projects started. 

o National Conference 
of State Legisla
tures (NCSL) proj
ect tnltlated to 
expedite modifica
tion of state laws 
affecting geothenaal 
deve lop■ent. 

o l operations re
search projects 
Initiated. 

.. ..;:,,_r;'(-'1'~-. 
-=-.:... •. 

TAIILE )0-1 

GEOTIIF.KHAL RESOURCES 

B11d.8_et Oata ($ Millions) Status 
FY 79 FY 80 

o Construction 
continued. 

o Agree■ent signed 
with Industry. 

o Construe t lon 
cont lnued. 

o Syste■ refurbished 
for test at foreign 
sites. 

o 15 new projects 
Initiated; reservoirs 
confirmed at 7 sites. 

o NCSL provided 
research and legal 
assistance to 6 
states; Institutional 
Barriers Report 
issued . 

o State development 
plannl ng te.~ms 
Initiated in 10 
western statt!s. 

o Tt!chnlcal assistance 
center established 
al Idaho t'alls, ID, 
covering 10-state 
region. 

o Construction 
completed. 

o Plant design under 
way; well drilling 
started. 

o Const rue t lon 
continued. 

o 14 direct heat 
application studies 
completed; 8 new 
studies. 

o 6 d I rec t heat 
projects .became 
ope rat lonal. 

o NCSL services 
extended to 8 addl
t tonal states; 
total of 58 bllls 
considered In 12 
of 14 states con
cerned. 

o 6 additional state 
planning team 
efforts Initiated, 
lncludlng 1 ln East. 

o Technical assistance 
cent~rs established 
In Haryland, Utah, 
a11<l or.,gon. 

w-n 
o Plant start-up 

and operation. 

o Binary cycle plant 
design started. 

o Construction com
pleted; system start
up; plant dedicated. 

o 8 direct heat studies 
completed. 

o 6 additional projects 
~ecame operational. 

o NCSL elfor·t extended 
to states in eastern 
U.S.; program to use 
geothermal energy ln 
Federal buildings; 
res.,rvtor Insurance 
study. 

o State develop■ent 
plans Issued by 16 
western states; DOE 
assistance given to 
more than 100 viable 
direct-heat projects. 

o 5 developed compo
nents transferrt!d 
to lndu,;try. 

Degree Orlgln,1 I 
Objective Het 

o Demonstrated 1-l HWe 
wellhead generator 
systems; flash-stea■ 
demonstration under 
field development; 
binary demonstration 
not co■pleted. 

o 12 of 23 direct heat 
applications success
fully demonstrated. 

o Industry has ordered 
■ore electric power 
plants (due to be 
built by 1985) than 
estimated In 1979 by 
Electric Power ~esearch 
Institute (EPRI). 

o State law,; changed 
or under act lve 
consideration ln 
one-third of states 
wlth geothermal 
resources; state and 
Federal procedures 
still need stream
llnlng. 

o Assistance was 
provided as 
requested by poten
t la I direct-heat 
users. 

o Several hundred R&D 
reports distributed; 
technology transft!r 
on s.:hedule . 

t t' • 
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Coals/Objectives 

Coordinate and aonltor 
the geothental programs 
of all Federal agencies: 

Reduce front-end risks 
in exploring for and 
developing hydrothermal 
reservoirs by authorizing 
guaranteed loans through 
1990. 

CEOPRESSURED RESOURCES: 

Define the extent and 
aagnltude of the geo
pressured resource and 
detenalne the engineer
Ing and econocalc 
feasibility of recovering 
the associated ■ethane, 
heat, and hydraulic 
energy by 1986. 

_,-

TAllU: 30-1 

GEOTll ►:RHAL RESOIJKCES 

Bud~t _Dat~ (_! _HI I llons) Status 
n 18 FY 79 FY 80 

o Second Annual Report o Third Annual !CCC o Fourth Annual lCCC 
Report to Congress, to Congress of Inter- Report to Congress, 

agency Geothermal 
Coordinating Co■■ lttee 
(IGCC) published, 

o 12 applications 
rece I ved for 
guaranteed loans. 

o 2 projects approved, 

o Resource assess
■ents ldentl(led 
for 63 candidate 
reservoirs In Tex. 
and La, 

o Drlllln& of first 
geopressured test 
well In Brazoria 
County, Tex, 

o !CCC Streamllnlng 
Task Force Report. 

o Completed design 
of geother■al 
progress monitoring 
syste■; prell■lnary 
report Issued. 

o 13 applications 
In pre pa rat I on 
(estl■ated value of 
$42.9 million), 

o 2 loans guaranteed, 
totaling $32.6 
mil lion. 

o Definition studies 
produced ■aps o( 
resources In Tex. and 
La, 

o Brazoria to,5t 
well completed and 
,.a<le ready r or I ong
lerm te!itlng. 

o 14 reco■mendatlons 

of Strea■ llnlng Task 
Force Incorporated 
ln leglslatlon by 
Congress, 

o Ceothental progress 
monitoring system 
establ lshed; 1 
reports Issued. 

o IGCC Envlron■ental 
Control R&D Panel 
Report Issued. 

o 15 guarantee loan 
applications ln 
preparation (estl
■ated value of $556 
ml lllon), 

o 11 loan guaranteed 
for $49,4 million. 

o Arran1!ement s made 
for short-tent 
testing of 4 wells
of-opportunlty. 

o lnlt lal test Ing 
hccun with llrazorta 
wel I (high ( low rate--
40,000 bbl,/day). 

FY 81 

o Fifth Annual IGCC 
Report to Congress, 

o Harket penetration 
analyses for hyJro
t he rma I resources 
completed, 

o Geothermal Progress 
Honltor lssued. 

o II applications 
pend l ng for loan 
guarantees totaling 
$457.4 million. 

o Guarantees suspended 
In Harch 1981 due to 
policy change. 

o 12 oll/gas wells 
re-entered to date 
for short-tent 
testing, 

o Lon1:-t,•r,q test Ing 
of Brazoria wel I 
~out I nut•J; '4 n~w 
test wells Jrtlled. 

Degree Original 
Objective Het 

o A syste■ to monitor 
geothermal programs 
has been established 
and ls up to date. 

o All IGCC reports 
Issued as required. 

o Of the $500 ■illlon 
authorized loan 
guarantee limit, 
$1)6 ■llllon was 
used; progra■ on 
target and current 
applications are 
being proce&Bed. 

o 2 loans guaranteed, 
totallng $54.0 
■ llllon. 

o The program ls on 
schedule, and about 
50% of the re-entered 
oil/gas wells and 
long-tena test wells 
needed for lt have ~en 
or are being evaluated. 
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Goals/Oblectivea 

HOT DRY ROCK RESOURCES: 

De■onatrate the technical 
and econo■lc feasibility 
of extracting energy fro■ 
hot dry rock (HOR) 
resources by 1990. 

n 78 

o 5-HWt hot dry rock 
energy-extraction 
loop operated 
sucessfully at 
Fenton Hi 11, 
N. Hex. 

'fABI.E 10-1 

GEO'l'IIERHAL Rt:SOIIRCES 

Bud~et Data($ Hillions) Status 
FY 79 FY 80 

o Drilling Initiated 
for first well of 
20-50 HWt loop at 
Fenton Hill. 

o IEA Agreement 
signed by Federal 
Republlc of Gen.any 
for FRG partlclpa-
t ion in UDR project. 

o First well of ther■al 
loop (20-50 HIit) 
c0111pleted; work on 
second well started. 

o Site selection 
analyses begun for 
second experimental 
site. 

FY711 

o Second well of HOR 
ther■al loop 
completed. 

o Co■pleted IEA 
agree■ent wl th 
Japan to share 
cost of experi■ental 
work at Fenton 11111. 

Degree Original 
Objective Het 

o Phase I: 5-HWt 
pilot HOR system 
successfully 
operated. 

o Phase 11: near
coaae re la I ( 20-
50 tlWt) syste■ 
being installed 
on schedule. 

o Second site not yet 
selected. 

. · • 
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Coals/ObJ.ect Ives 

HYOROTHEKNAL RESOUKCES: 

Continue efforts to reduce field 
develop■ent costs and capital costs 
of electric generat Ing (actl.tt les 
sufficiently to achieve by 1987 
an average busbar cost reduc-
tion of 10% for hlgh-te■perature 
(greater than 180° C) resources 
and )OX for moder a te-t e■perature 
( 150° c to 180° C) resources • 

Establish technical and 
econo■lc viability of 
electric power generation 
fro■ llquld-doalnated 
resource■ by 1985. 

Tranafer technology to 
private sector. 

Honltor existing projects 
with guaranteed loans and 
process applications . 

TAHU, 10-2 

Gl::OTIIF.KHAI. Rt,;SOIIHCt,;S 

CIIRR~:NT PROCRAH OBJECTIVle:S ANO IIUl>Gle:T 

Alternative Hcthodw 

o Reliance on private sector. 

o Reliance on private enterprise. 

o Reliance on private sector. 

Anticipated Needs 
(for objective target date) 

o l■proved drilling and completion 
equlp1u,nt to reduce costs 25% 

· (by 198)) . 

o Advanced reservoir stl■ulatlon 
techniques. 

o Improved exploration technology 
and reservoir engineering tech
niques. 

o Advanced energy-conversion systems 
for moderate-temperature resources. 

o Improved aaterials for geotheraal 
fluid handling systems. 

o Advanced pollutant control tech-• 
nology (by 1983), 

o Cost-share construction of 50-HWe 
flash-steam 11lant ( to be coa-
p leted In i98l). 

o Operational test of 5-HWe pilot 
binary cycle plant (by 1982). 

o National Laboratories develop 
and maintain data bases and tran■-
Cer technologies (continuing). 

o Revl~w of guarantee loan · projects, 
monitoring of loan repayment 
activity, and process applications. 

• 

l'Y 82: $S5.4 

Budget Justification 
and Services Provided 

o Improved drl 11 Ing te_chnology. 

o Adaptation of seismic Imaging tech
niques to geothenaal exploration. 

o Improved well-stimulation technology. 

o Olrect contact heat exchanger 
technology. 

o Advanced bl nary power systems. 

o Complete OOE support for construction 
of 5~We plant. 

o Coaplete operational teat of S-HWe 
plant . 

o Results of OOE research and develop
aent dlssealnated to private sector. 

o Honltor existing loan projects 
and ■eet obligations for current 
appl teat Ions, 

> ,, 
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Goals/Oblectives 

Coordinate and monitor all 
Federal geothermal activities. 

GEOPRESSURED RESOURCES: 

Define geopreaaured resource 
by 1984 • 

HOT DRY ROCK RESOURCES: 

Determine technical feasi
bility of extracting energy 
fro■ hot dry rock resources 
by 1984. 

Alternative Methods 

o Reliance on private sector. 

o Reliance on private sector. 

TABLE 30-2 

GEOTHERMAL RESOURCES 

Anticipated Needs 
(for objective target date) 

o Annual and ad hoc meetings 
of IGCC. 

o lGCC Staff co-ittee , panels, 
and working groups (periodic 
meetings). 

o Geother■al Progress Monitor 
(quarterly reports) and 
IGCC Annual Report. 

o Complete long-tena testing of 
design wells (by 1983). 

o Short-tera testing of wells-of
opportunity (by 1983). 

o Complete evaluation of reservoir 
data. 

o 20 to SO HWt energy extraction 
facility at Fenton Hill 
(by 1983). 

Budget Justification 
and Services Provided 

o lGCC activities supported by DOE 
staff. 

o Dissemination to industry of infor
mation on extent of resource and 
economics of energy recovery. 

o Complete hydraulic fracturing for 
interim system (10 HWt) • 

• 

·-~ 
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Goals/Objectives FY 78 

Total Obligati_onal Authority: $69. l 
$64.3 Oblii,ation: 

BUILDING ENERGY RESEARCH AND DEVELOPMENT: 

To reduce energy con
sumption by 30% in new 
building ■ by 1985 (fro■ 
1978 levels). 

- Develop procedures to 
measure the energy 
performance of new and 
existing building■, 
and conduct research 
on efficient building 
design, 

- Develop computer 
models to simulate 
building energy use 
and air infiltration. 

o Redesigned 168 com
mercial buildings to 
maximize energy 
efficiency. 

o Began research on wa 11 
and roof systems, 
thermal insulation, 
windows, daylighting; 
made performance 
calculations. 

' 
o Conducted infonaa

tion programs for 
architect-engineers 
and builders to 
disseminate research 
results and teach 
energy efficiency 
techniques. 

TA~LE Jl-1 

BUILDINGS AND COHHUNl 'fY SYio"fFJtS 

PROGRAH ACL'OHPLlSHHENTS 

Budget Data ($ Millions) Status 
FY 79 FY 80 

$94.0 
$8 7.5 

o Achieved 67% energy 
savings in prototype 
retrofit ho,ae. 

o Constructed lab test 
facility for HVAC 
program. 

o Initiated 6 residen
tial case studies to 
learn about energy 
use and savings 
opportunities. 

o Developed DOE-1 coa
puter capabilities. 

ho9.6 
J.106.0 

o Retrofitted 100 homes 
and constructed 
Brookhaven House; 
conducted 5 building 
pilots and case 
studies to test and 
■easure energy 
savings techniques. 

o Developed energy-use 
■odels; simplified 
residential model to 
predict air infil
tration rates. 

o Developed model to 
test state and local 
codes. 

FY 81 

$67.8 
J_61. 0 

o Finalized modifica
tion to ASHRAE 
ventilation standard, 
making it 30% more 
efficient, and drafted 
changes to ASHRAE 
building standard ■ to 
make the ■ 40% ■ore 
energy efficient. 

o Completed life-cycle 
coat analysis for 
mobile ho■es. 

o Co■pleted handheld 
energy calculator 
for ho■e builders. 

Degree Origin,, 
Objective Met 

o Accelerated improve■ents 
in building energy effi
ciency by an estimated 
minimum of 6 years, 
Redesigns gave the 
private sector a tech
nical foundation and 
infor■ation for pro
ducing ■ore energy
efficient building,. 

o Supported development 
of window systems that 
are 65--85% ■ore 
efficient. 

o Developed rating 1yste■ 
to measure perfor■an~e 
of residential buildings. 

o Completed computer ■odels 
now being used by the 
public. 



Coals/Objectives 

- Publish proposed and 
final rules for build
ing energy perfomance 
standards (BEPS) by 
1980. (P.L. 94-385, 
95-91, and 95-619). 

To reduce energy con
staptlon .by 20% in 
existing buildings by 

t;; 1985 (from 1978 levels). 
N 

- Encourage private 
flnas, utllltles, and 
other institutions to 
provide more effective 
conservation-related 
services to building
energy users by devel
oping, testing, and 
making available 
technical training and 
program infonaatlon. 

- Establish regulations, 
review state plans, 
and undertake enforce
ment action necessary 
to i■plement the 
Res! dentlal Conserva
t ion Serv ~~e (RCS) and 
~~ l ~ t~~ aut ho rities . 
~!" . :,. ': 5-619 and 
9&-294) 

l'Y 78 

o Issued advance notlce 
for BEPS. 

TARLF. 31-1 

BUILDINGS AND COHHUNITY SYSTEMS 

Budget Data($ Millions) Status 
FY 79 FY 80 

o Proposed BEPS for 18 
building types and 
issued regulatory 
econoaic analyses and 
NOPR for BEPS. 

o Developed generic 
training materials 
for the real estate 
industry. 

o Analyzed rolea for 
bui !ding-energy 
ratlng systems as 
support for financial 
decision-making. 

o Analyzed 800 comments 
on proposed rule, 
draft EIS, and Regu
latory Analysts. 

o Developed separate 
programs for 3 real 
estate trade associ
ations (NAR, IREM, 
SREA). 

o Developed Low-Cost/ 
No-Cost Program. 

o Conducted Fuel 011 
Marketing Program. 

o Developed motel 
audit. 

FY 81 

o Completed & evaluated 
training prograas. 

o Published proposed 
rule for Commercial 
Building and Apartment 
Conservation Service, 
draft EIS, and draft 
Regulatory Analysle-

Degree Original 
Objective Met 

o Issued proposed BEPS 
rules . Finni rul~s, 
which will 1,e voluntary 
for the private sector 
but mandatory for new 
Federal buildings, are 
now due in 1984, as a 
result of recent 
legislative changes. 

o Research for BEPS 
contributed advances to 
knowledge of building 
energy efficiency which 
are widely applicable, 
wlth or without regula
tions. 

o 100,000 real estate 
agents (13 percent of 
the Nation's largest 
trade association) were 
trained by December 
1981--1 year ahead of 
the original schedule. 

o Cooperated in Fuel 011 
Marketing Program in 
10 states, encouraging 
furnace retrofits. 

o 47 states developed RCS 
plans. 

o Proposed rules published 
4 months after enactment 
of enabling legislation 
f or RCS and 7 months 
after enactment for CACS . 
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Coale/Objectives 

To reduce energy consuap
tion of new building 
equipment by JO% by 1985 
(fro■ 1978 levels). 

- To develop technologies 
that can lead (between 
the years 1985 & 2000) 
to appliances with 30% 
increase in efflcien
clee, space heating 
equlp■ent with 
increases of fro■ 50% 
to 100% ln efficien
cies, & lighting sys
teas with efficiencies 
50% above the 1978 
average • 

FY 78 

o De■onstrated techno
logicai feasiblllty 
of a 7.5 ton steam
englne-driven heat 
pump system for 
co-erclal building 
application. 

o Developed first
generation heat pu■p 
computer design ■odel 
for industry use in 
opti■lzing eyste■ 

design. 

o Completed first 
annual-cycle field 
test for the Annual 
Cycle Energy System 
(ACES); demonstrated 
50% reduction from 
energy requirements 
of standard heat 
pump system. 

o Conducted proof-of
concept testing of 
mixed refrigerants, 
showing 12% saving 
ln the operation of 
refrigerator& & heat 
pumps. 

o Published 47 techni
cal reports, papers, 
& brochures regarding 
R&D actlvities. 

TABLE 31-1 

BUILDINGS ANO COHHUNlTY SYST~HS 

Bud~et Data($ Hlllione) Status 
FY 79 FY 80 

o Helped develop, test, 
& con1111erciallze 
high-efficiency, 
no-soot, blue flame 
oil boiler. 

o Developed 4 novel 
atomization tech
niques for use ln 
oil heating system 
with low/variable 
fl ring rate. 

o Lab-tested success
fully the first 
free-piston Stirling 
engine heat pu■p 

sy&te■• 

o Helped develop, test, 
& commercialize 
clrcline la■p, uti
lizing 1/3 as much 
energy as equivalent 
incandescent. 

o Published 42 techni
cal reports, papers, 
& brochures regarding 
R&D activities. 

o Helped develop, 
test, & commercialize 
furnace efficiency 
tester for use ln 
f le Id tuneups. 

o Helped develop, test, 
& com■erciallzed an 
83% efficient, low 
pollutant wood-fired 
boiler. 

o Conducted first U.S. 
lab/field test of 
organic fluid absorp
tion heat pu■p system. 

o Helped develop, test, 
& c<>tU1erclallze heat
pump water heater 
with 50% increase ·in 
operating efficiency 
over standard elec
tric water heaters. 

o Helped develop, test, 
& co-erciallze 
solid-state ballast 
for fluorescent lamp 
syste■ wlth 25% sys
tem efficiency 
improvement. 

o Published 35 techni
cal reports, papers, 
& brochu£es regarding 
R&D activities. 

• 

FY 81 

o Helped develop, test, 
& co111111erclalize first 
adjustable-output 
gas burner for fur-
119ce application. 

o Helped develop and 
test dyna■ic coupling 
seal for novel 
engine/freon co■-
pressor heat pu■p 
eyste■ • 

o Helped develop two 
■adulating heat pu■p 
co■preeeor concepts 
that offer low-cost, 
variable-speed 
ope rat ion. 

o Helped test-■arket 
high-efficiency 18 cu. 
ft. refrlgerator
frcezer, using 50% lees 
energy than average 
refrigerator of same 
size. 

o Helped develop & test 
high-e ff le lency ■otor 
compressor for use in 
refrlgerstion appli
ances. 

o Helped develop & test 
prototype of four novel 
light bulbs offering 
direct replacement of 
etanda~d lT1candescents 
at 1/3 the power & 
10 rlmPR thP llfP. 

Degree Original 
ObJective Het 

o R&D program helped Lo 

bring high-efficiency 
products to msrket 3 to 
5 years earlier than 
expected. 

o Research concentrated 
on heating equip■ent, 
appliances, and lighting 
has resulted in energy 
efficiency increases 
for each. 
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Goals/Objectives 

- To provide consumers 
with reliable infonaa
tion through appliance 
labeling. 

--Develop appliance 
teat procedure rules 
for 13 products by 
1978 (P.L. 94-163). 

--Promulgate energy 
efficiency targets for 
13 appliances by 1978 
(P.L. 94-163) and 
publish proposed and 
final efficiency 
standards for 13 
appliances by 1981 
(P.L. 95-619). 

--Develop and dissemi
nate information 
explaining FTC appli
ance labels (P.L. 
94-163). 

To reduce, between 1978 
and 1985, the average 
energy consumption in 
existing Federal build
ings by 20% and in new 
Federal buildings by 
45%, by providing tech
nical assistance, moni
toring Federal building 
plans. 

FY 78 

o Promulgated teat 
procedures and pro
posed rules for 
energy efficiency 
improvements targets 
for 13 types of con
sumer products. 

TABLE 11-1 

BUILDINGS ANO COHHUN(TY SYSTEMS 

Bud_i;_et Data ( $ Hll llona) Status 
FY 79 FY 80 

· o Promulgated rules for 
energy efficiency tar
gets for 5 types of 
consumer products. 

o Promulgated energy 
efficiency labeling 
rules for 7 types of 
consU1Der products. 

o Developed brochures, 
exhibits, library 
displays, consumer 
sounding boards, 
10 regional training 
workshops, and a 
national consumer 
awareness campaign 
on appliance labeling. 

o Revised teat proce
dures to include 
methods of teat for 
5 new design features. 

o Proposed energy 
efficiency standards 
for 9 types of con
sumer products. 

FY 81 

o Received, reviewed, 
and analyzed over 
2,000 comments 
related to proposed 
energy efficiency 
standards. 

o Revised energy 
efficiency targets 
for 13 appliances. 

• 

Degree Origina 
Objective Met 

o Teat procedures on 
appliances developed. 

o Issued proposed 
efficiency standards. 
Final rules pending. 

o Helped achieve a public 
awareness of appliance 
efficiency labels. 
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Coals/ObJerrlves 

- Publish proposed and 
final rules for build
Ing energy perform.ince 
slanJard s (BEPS) hy 
1980, (P.L. 94 - )HS, 
9',-91, ;ind 'l 'l ·· hl') ). 

To reduce energy con
s .. ptlon by 20% In 
e xlst Ing' but Id lngs by 
1985 (from 1978 level&), 

- Encourage private 
flnas, utilities, and 
other Institutions to 
provide more effective 
conservation-related 
services to building
energy users by devel
oping, testing, and 
making aval I able 
technical training and 
progra• lnfonaatlon. 

- Establish regulations, 
review slate plans, 
and undertake enforce
ment action necessary 
to lmpl.,raent the 
Residential Conserva
tion Service (RCS) and 
r., lated author Illes. 
(P.L. 9S-619 and 
9(,-294) 

n 111 

o I sstu1 d ,1dv.-1nl· ~ not I ct' 
for lllol'S. 

TARU'. 11-1 

RUIU>IN1;s ANI) ClltlHUNITY svsn:11s 

Bu,IJ~f"l Oala ($ HI II Ions) Slalus 
►-Y -T9 __ _ 'FYl«f ---------- ---

o l'ropos••d llt:l'S I or 18 
hul IJ I n1: l Ylh'B a11<I 
lssurJ renulatory 
t'"cnnomlc .111 .,lyst.~s and 

NOl'R lur IIEl'S . 

o Developed generic 
training materials 
for the real estate 
lndust ry, 

o Analyzed roles for 
but Id Ing-energy 
rating systems as 
support for financial 
dee Is lon-mak Ing, 

o Analyzed HUO comments 
on propo,;ed rule, 
Jralt lolS, and Regu
latory Analysis, 

o Developed separate 
prograras for J real 
estate trade associ
ations (NAR, lREH, 
SR!oA). 

o Developed Low-Cost/ 
No-Cost Program, 

o Conducted Fuel Oil 
Harketlng Program . 

o hevelopeJ motel 
au,111, 

FY HI 

o Completed 6 evaluated 
traloJ.ng programs, 

o Published proposed 
rule for Commercial 
Bui Id Ing and Apartment 
D,nservatlon Service, 
draft EIS, and draft 
Regulatory Analysts, 

Degree Orlglnal 
Ob Jee t Ive Het 

o 1 ssued propo-.,•d BEPS 
rules. Final rul"' '- • 
which wll l Le voluntary 
for the private sertor 
but mouuL~lo•-y t o r l h : v 

Fe ift-rd l la1l I d I 11 ,~,; • -•• ·•· 
,lov ,Jue lo l~fi 4 , a s d 
result of recent 
legislative changes. 

o Research for BEPS 
contributed advance& to 
knowledge of building 
energy efficiency which 
are widely applicable, 
with or without regula
tions. 

o 100,000 real estate 
agents (l) percent of 
the Nation's largest 
trade association) were 
trained by December 
1981--1 year ahead of 
the original schedule, 

o Cooperat~d In Fuel Oil 
Marketing Program In 
10 states, encouraging 
furnace retrofits, 

o 47 states developed RCS 
plans. 

o Proposed rules published 
4 months after enactment 
of enabling legislation 
for RCS and 7 months 
3fter enactment for CACS. 
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Goals/Objectives 

- Provide alternative 
energy planning con
cepts, methodologies, 
and techniques to help 
com■unities manage 
their energy resources 
■ore efficiently. 

- Establish utility/ 
private_ sec tor load 
management cooperatives. 

- Provide energy manage
ment information and 
technical assistance 
to 2.8 million small 
businesses to help 
reduce their energy 
consumption by 
175,000 BOED by 1990. 

- Aid communities through 
Energy Impact Assistance 
(EIA) program in miti
gating socioecono■ ic 
strains on community 
resources from growth 
due to expanded energy 
production. 

n'ni" 

o Began Operation 
Poverplay, load 
management co-op 
project ln Los 
Angeles. 

TABLE Jl-1 

BUILDINGS AND COHHIJNITY SYSTEMS 

Budiet Data($ Hillions) Status 
FY 79 FY 80 

o Awarded grants in 
25 cities for energy 
management analysis 
to local conuaunities. 

o First operational 
pover co-op begun by 
Southern California 
Edison. 

o Began development 
of energy audit 
guidebooks for cost 
reduction in small 
business. 

o Awarded 56 planning 
& 76 site acquisi
tion/development 
Energy Impact 
Asslstance grants. 

o Developed 12 energy 
cost reduction 
guidebooks. 

o Trained J,000 SCORE 
(Service Corps of 
Retired Executives) 
volunteers to advise 
small businesses on 
energy cost reduction. 

o Awarded 79 planning 
& 155 site acquisl
tion/develop■ent EIA 
grants. 

FY 81 

o Completed reference 
guidebooks for 
co-unity energy 
management. 

o 2 more Operation 
Powerplay co-op's 
in operation. 

o Develqped 4 more 
guidebooks. 

o Conducted demon
stration program in 
12 cities to show 
how local energy 
experts could 
transfer knowledge 
and technology to 
small businesses. 

o Awarded 25 planning 
& 75 site acquisi
tlon and development 
EIA grants. 

Degree Origine I 
Objective Het 

o Reference guidebook for 
community en.,rgy manage
ment compleL.,d. 

o Completed 25 co■■unlty 
case studies on role of 
energy savings in project 
development, barrlers to 
energy efficiency, and 
other energy-c<>1111unity 
issues. 

o Subdivislon redesign 
experiment shoved possi
ble savings of 20-65% of 
projected energy require
ments. 

o 5 Operation Powerplay 
systems are now running. 

o Published 16 guidebooks 
on energy cost reduction 
for dlfferent kinds of 
small businesses. Over 
l ■lllion copies dis
tributed through trade 
associations. 

o 95 energy-impacted areas 
in 284 counties approved 
to receive EIA grants: 
160 plan grants and 
306 acqulsltlon/develop
ment grants. 
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Coals/Oblectiv~s 

URBAN WASTE PROGRAH: 

FY 78 

Appropriations: $11.00 

Coal: To achieve the 
production or conserva
tion of 25.000 BOED 
(about O.OS Q/yr) by 
1985 through increased 
use of aunicipal waste 
as a aource of energy 
and aaterials and by 
improving the efficiency 
of water and wastewater 
processing technologies. 

Specific objectives 
are to: 

- Conduct research, 
developaent, and 
demonstrations of 
waste-to-energy 
technologies 
(P,L. 95-238). 

o Performed research 
on refuse conversion 
to methane (RefCOH), 
landfill gas recovery, 
sludge conversion, and 
thermal, biological, 
and mechanical systems. 

TABLE 31-1 

BUILDINGS AND COHHUNITY S\'STEHS 

Budget Data($ Hilllons) Status 
FY 79 ~l'YIIO 

$13.75 

o RefCOH facility at 
Pompano Beach com
pleted startup. 

o Tested 2 thermal 
systems (pyrolysis) 
and fluidized-bed 
combustion. 

o Enzymatic hydrolysis 
research at U.S. 
Army Natick R&D 
Co011Dand, 

o R&D initiated on 
2 mechanical sep
aration projects 
(TROHHEL ao<i ,Ur 
Class ff feat Ion). 

$13.66 

o RefCOH operated at 
lnltial test conditions. 

o Continued enzya1atic 
hydrolysis research 
at U.S. Aniy Natick 
R&D Co-and. 

n Tnftt:1t,-.,t rlta,,Ptnn"'~nt n Pflot-f;r::tlP tPF.t o Initiated construction 

FY 81 

$6.88 

o Conducted Phase I 
report on prepara
tion and c01Dbustlon 
of refuse-derived 
fuels (RDF). 

o Coapleted evaluation 
of TR<»fHEL screens, 

o Construction of 

Degree Origlr. 
Ob_,1_ective Het 

o 42 technologies were 
investigated to improve 
systems' economic, tech
nicsl, and environmental 
perfnl'lllance, 

o 25 technologies demon
strated should eventually 
displace 15,000 BOED 
(about 0,03 Q/yr)--60% of 
the 1985 goal. 

o Leveraged the investment 
of over $1 billion in 
private capital for 
20 projects which are 
proceeding to construc
tion, 



...... 
V, 
00 

Go1la/Obiect ivea 

- Assess and disseminate 
technical anJ economic 
cost infonoation 
(P.L. 95-238). 

- Develop regulationa, 
conduct institutional 
barrier analysis, and 
issue loan guarantees 
and price support 
loans (p.L. 96-294 
P.L. 95-238). 

FY 78 

o Held first of annual 
workshops on methane 
recovery and project 
financing. 

TABLE JI-I 

8UILD1NGS AND COHHUNl'fY SYSTEMS 

Bud.J1_et Data($ Hi Ilion~) Status 
FY 79 ~--~ ~ ••y 80 

o Held methane 
recovery f i l•s 
and workshop,.. 

o Energy user and 
methane recovery 
workshops ; risk 
analysis and 2 waste
water conferences. 

o Published regulations. 

FY 81 

o Held conference■ on 
European waate-to
energy technology, 
RDF, and wastewater 
treatment; sponsored 
4 regional workahopa 
on PURPA and an 
energy-user workshop. 

o Initiated report to 
Congress identifying 
institutional 
barrier•• 

.. 

Degree Origin.1 
Obj_ectiv<! ~t 

o 66 technical report■ 
were published and 
disseminated to uver 
150 municipalities, 
56 research inatitutiona, 
29 trade association■, 
51 interest groups, and 
400 engineering con■ult
ing fima, 

o l11ued regulationa, and 
institutional barrier 
analysis under way, 



Coala/Objectivea 

IUILDINCS SYSTDtS: 

Advance the acientific and technical 
underatandina of eneray phenoaena in 
bui Id inaa. 

- Envelop Syate■• and Hateriala-
Deterwine ther■al perfor■ance 
characteriatica. Develop 
analytical ■odela. Deter■ ine 
interaction with other buildina 
coeponenta, 

- Ventilation and Controla-~Deter
■ ine ■ini- rate a that vi II a llov 
an eaerarefficient, healthy, and 
coefortable environ■ent. Develop 

~ ■eaaure■ent tooh and analytical '° ■odela, Deter■ine relatioo•hip 
to whole buildina eneray uH, 

- Perforwaoce Calculation• and 
Diaanoatica--Develop ■athe-tical 
■oclela that accurately predict 
eneray perfor■ance of buildina 
coeponenta and whole buildinc•• 

- Pilot Project• and Caae Studiea-
Deter■ ine, in buildina• repreaen
tative of particular typea, actual 
ener1y flow in co■pooenta and 
ayate■a. 

TABLE ll-2 

BUlLDlHGS AND COHHUNlTY SYSTl'.HS 

CURRENT PROGRAH OBJECTIVES AND BUDGET 

Alternative Nethocla 

o Allow private induatry to do the 
re•earch, 

Anticipated Needa 
(for objective target date) 

o Expand technoloay baae for 
uae by private aector. 

o Provide for orderly ter■ ination 
of progra■ and tranafer of aeneric 
reaearch to £CUT progra■• 

PY 12: $47. 7 

lud1et Juatificatlon 
and Servicea Provided 

o The buildinc• induatry haa not 
undertaken tbia reaearch 
becauae of: 

rraa■entation into ■any 
di(ferent aectora. 

- Product rather than vhole
buildina orientation. 

- lle■enta of induatry are 
uaually a■all buaineaaea, 

- Lon1-ten1 nature of reaearcb, 
- Riaka. 

o Generic buildin1• reaearch with 
lona-ter■ payoff will be pro
vided by thia inveat■ent. 



Goah/~ei::ti•e• 

Develop and update ■ tandardised 
indu■try-accepted te•t procedure• 
utilised by all appliance 
■■nufacturer ■ when c011plyina with 
the nc Appliance Labelioa Proara■, 

HOEi.AL t:NUCY MANAGDIENT Pl(X;INt: 

llonitor federal aaency eneray plan■ 
aod develop the federal 10-year 
eneray plan■, 

COIORlllff SYSTDCS: 

..., Co■plete di ■ trict beatina project ■ 
~ aod ■ tudie ■ initiated in prior year■, 

UUAN WASTE Pl<X;INt: 

Co■plete project ■ and atudie ■ 
initiated io prior year,. 

TABLE 11-2 

BUILDINGS AND COHHUNITY SYSTEHS 

Alternative Hethoda 

o Allow indu■ try to develop ita 
ovn te ■ tin& procedure• •nd to 
1el f-police the rule• on eneray 
repre1entation• and label ■, 

o So■e other orfice or •&ency could 
ad■ini ■ ter, but progr•• would 
re■-in the ■ a■e, 

o Al low loc ■ l aovern■ent ■ to 
find ■olution ■ to their ener&Y 
problem• without further 
Governaent a ■ ei ■ taoce. 

o lely on private 1ector, 

Anticipated Need ■ 
(for objective target date) 

o Continued ■odificationa to te ■ t 
procedure••• new product ■ •re 
introduced to the ■arketplace; 
continued technical review of 
waiver reque ■ t ■, 

o Receipt of •&ency 10-year eneray 
efficiency plan ■ for federal 
building■, 

o Provide for orderly tenaioation 
of HD project ■, 

Budaet Juetificatioo 
and Service ■ Provided 

o An accurate nc labalioa proar•• 
enaure• con■uaer■ the riaht 
infonaation to ■ake purch••• 
deci ■ ion1, 

o Coordination of eneray 
efficiency and eoeray 
con■ervation activitiea 
throuahout the Federal 
Governaeot, 

o Project• and etudiea 
already initiated. State 
and local project ■ rely oo 
Federal co-it-ot, 

o leport to Conare ■ e identifying 
in1titutional barrier,. 

o Tenaination of all l&D project ■ 
by PY Bl, 
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Goalaf~ectivea 

Total Obligational Authority: 
Ob Ha.at ion: 

FY 78 

SJl.2 
t12. 4 

TABLE 12-1 

INDUSTRIAL CONSERVATION 

PROGRAM ACCOMPLISHMENTS 

Budget Data($ Millions) Status 
FY 79 FY 80 

$40.l 
!14.9 

$65. 7 
i58.7 

FY 81 

$48.2 
_li2.6 

Degree Origina 1 
Objective Met 

Goal ■: To coat-■ hare research, development, and demonstration in order to increase the technology options coaaercially available to indu■try and 
agriculture for improving the energy efficiency of processes, reducing the amount of waste energy, and substitution of ■ore abundant fuel ■• To tran■ fer 

infonaation on the coata· & benefits of technologies developed. To achieve incremental annual energy savings of 1.0 quad by 1985 from indu■trial 
investment in the technologies ■upported by DOE. 

- Coat-share research, 
development, and 
demonstration of tech-

o Began cogeneration 
studies. 

nologie• for industrial o 
energy conservation 

Teated air/fuel ratio 
control. 

having large poten
tial for ■aving scarce 
fuel ■• Encourage 
the implementation 
and deplo_yment of 
developed" and/or 
demonstrated tech
nologies by the 
private aector. 

o Feasibility te■ t 

of waste oil re
refining. 

o Completed deaigna 
for l industrial 
heat puapa. 

o 77 technology 
developments sup
ported. 

o Completed design 
for 5 recuperatora. 

o Completed atudy on 
converting discarded 
tires into fuel or 
chemical feedstock. 

o Completed air/fuel 
ratio control teat 
for oil-fired ayate■• 

o Designed demonstration 
of economical 02 
enrichment proceaa to 
improve combustion. 

o Developed variably 
powered hand tools. 

o Pilot teat on inert 
cathode for use in 
aluminum refining. 

o Started uae of coal 
aa replacement for 
fuel gas in aluminum 
remelt. 

o Support given to total 
of 104 technologiea. 

o Completed demonstra
tions of 5 ceramic 
recuperatora. 

o Fabrication of 02 
enrichment demon
strations. 

o Initiated 2 projects 
for waate tire con
version. 

o National Acade■y of 
Science ■ overview 
co■pleted. 

o Demonstration of heat 
puap grain dryer. 

o De■onatration of 
o Demonstration of waste lube oil re-

metallic recuperator. covery. 

o Initiated project for o 
inspection of steel 

l cogeneration unita 
fabricate·d. 

at high temperature 
during manufacture to 
avoid reheats after 
initial cooldown. 

o Started inert anode 
development. 

o Number of technology 
developaents to 
receive DOE support 
reaches 150. 

o 12 recuperatora on 
line. 

o Firat full asaembly 
. line operating with 
high-efficiency hand 
tools. 

o A total of 165 new 
technology development ■ 

have been supported 
to date. Eight of the ■e 
were in regular use 
by the end of FY 81. 
All others continued to 
be developed. 

o Estimated annual energy 
savings from new tech
nologies introduced to 
date: 0.0065 quads. 

o 14 recuperatora on 
line. 



Goals/Obje~tives 

.... 
0\ 
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Increase industrial 
awareness of cost
effective technologies 
to improve energy 
efficiency and encourage 
private sector initiatives 
resulting in more 
energy-efficient tech
nologies and practices. 

- Receive, review, and 
analyze annual ef
ficiency improvement 
reports from 1,000 
energy-intensive 
corporations, and 
publish 5 DOE 
reports to Congress. 
Establish targets for 
materials recovery in 
4 industries. 

FY 78 

o Completed study of 
polypropylene con
version. 

o Completed prelimi
nary test on slot 
forge. 

TABLE 32-1 

INDUSTRIAL CONSERVATION 

Budget Data($ Millions} Status 
FY 79 FY 80 

o Completed pilot 
demonstration 
of polypropylene 
conversion. 

o First pipe-cross 
reactor test. 

o 2 slot forges on 
line. 

o Test of grain dryer 
fired with crop 
residue. 

o One full-size poly
propylene plant on 
line. 

o 12 pipe-cross reac
tors in operation. 

o 15 slot forges on 
line. 

o Contracts·awarded for 
Energy-Integrated 
Farms. 

FY 81 
Degree Original 
Objective Ket 

o Polypropylene waste 
conversions: 1. 

o 28 pipe-cross reactors 
on line. 

o JO new slot forges 
being used. 

o 28 waste-fired grain 
dryers in use • 

o 48 trade associations 
contacted. Efficiency 
improvement reports 
received from 935 
corporations. 

o All specified DOE 
reports on industrial 
energy efficiency 
improvement published. 

o Recovered""111aterials 
targets established. 



Goals/~ectives 

- Publish and dissem
inate technical 
reports on energy
efficient technologies 
and practices that are 
coat effective but 
presently underutilized. 
Sponsor workshops 
and aeainara to 
disseminate infor
mation on new and 
underutilized 
technologies. 

- Publi1h and distribute 
to Coogreaa legisla
tively mandated reports 
oo the applicabil-

1-' ity of the Second 
~ Law of 'thermodynamics 

to energy conser
vation programs (by 
November 1979) and on 
the alternative• for 
improving the energy 
efficiency of indus
trial electric motors 
and pumps (by 
Apri 1 1980). 

Provide energy audits 
for small and medium 
industrial firms. 

- lb rough FY 80, 
operate 3 Energy 
Analysis and Diagnos
tic Centers (EADC'a), 
each conducting 
40 audits per year. 

FY 78 

o Conducted workshop 
on remanuf1cturing. 

TABLE 32-1 

INDUSTRIAL CONSERVATION 

Bud~t _!latll_ ($ Millions) Status 
FY 79 FY 80 

o Mandatory and vol
untary reporting 
program integrated, 

o Targets established 
for utilization of 
recovered materials. 

o Completed 2 techni
cal manuals and 
5 brochures, 

o Conducted 10 boiler 
training workshops 
in New England. 

o Completed implementa
tion plans for energy 
conservation in steel, 
paper, and food in
dustries. 

FY 81 

• 

Degree Origina 1 
Objective Met 

o 31,452 publications 
diueminated, 

o 24 workshops and 
1eminar1 conducted. 

o Publi1hed both reports. 

o Established 3 EADC'•• o Continued 3 EAOC's. o Expanded to 6 EADC'a. o Continued 6 E.ADC's. o 6 EADC'• now operating, 
each conducting 40 
audits annually. Total 

o Conducted 10 audits. o Conducted 105 audits. o Conducted 115 audits. o Conducted 139 audit,. of 369 audits con
ducted through . FY 81. 

,·, ~ 
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Coals/~ectives 

o Conduct cost-shared, high-risk, 
long-term research and devel
opment for increased energy 
productivity and substitution 
of abundant for scarce fuels, 
focusing on selected technologies 
that the private sector would 
not be likely to pursue on its 
own • 

o Increase industrial awareness 
of cost-effective technologies 
to improve energy efficiency 
and encourage private •ector 
initiatives resulting in ■ore 
energy efficient technologies 
and practices. 

o Provide energy audit• for 
small and medium-size indus
trial firms while simultane
ously assisting in training 
future energy managers. 

usu }2-2 

INOUSTRlAL CONSEKVATION 

CUIUU:HT PROGRAM OSJl':C'flVl':S AND SUDGl':T 

Alternative Hethods 

o Rely on the private sector. 

o Use technologies developed 
overseas. 

o Rely on private sector to 
develop high-risk technologies 
and to share the results. 

o Rely on universities or the 
private sector beneficiaries 
to perform the audits. 

Anticipated Needs 
(for objective tar&et date) 

o Maintain a technology base 
at a reduced level. 

o Management by national 
laboratories of projects 
that are already funded 
and that extend beyond 
FY 82. 

o Maintain data base . 

o Maintain facilities and 
operate at a reduced level. 

FY 82: $28.8 

Budget Justification 
and Services Provided 

o Conduct R&D to increase combus
tion efficiency by increased flame 
temperature, decreased excess air, 
and higher combustion air pre-heat. 

o Develop slagging coal burners for 
oil-fired boiler retrofit. 

o Develop high-temperature, high
effectiveneas heat exchangers 
that are relatively low coat 
and applicable to hostile 
environments. 

o R&D for industrial heat p1111pa to 
produce atea■ from waste heat. 

o Converaion technology development 
to use waste materials aa fuels 
and feedatocka. 

o Develop and teat advanced 
cogeneration ayate■a that 
utilize waste heat and that 
have high electrical output. 

o Publish Annual Report on 
Industrial Efficiency, 

o In cooperation with the National 
Association of Kanufacturera, 
develop a manual that firms can 
use to aaaeaa needs for and means 
to establish internal energy 
conservation progra■a, 

o Continue operation of five 
energy analysis and diagnostic 
centers (EADC'a) through FY 82 
and conduct 240 audits of energy 
conservation opportunities in 
small and medium-sized industrial 
firms • 

• 
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Goals/Objectives FY 78 

Total Obligational Authority: $69. l 
i6 7. 3 Obligation: 

VEHICLE PROPULSION: 

Develop Advanced 
Propulsion System 
Technology. 

Develop new engines 
that by 1985 could 
achieve JO-percent 
fuel economy improve
ment over comparable 
spark ignition 
engine a. 

o Awarded ceramic 
applications 
contract. 

o Analyzed oil dumping 
ring sea 1 for 
Stirling engine, 

\JI - Teat heavy duty tur-
bine engines in local 
and intercity bua 
service by 1981 • 

- Develop waste heat 
recovery technology 
for application to 
pipeline, marine, 
rail, and truck uae. 

- Identify compatibility 
of mediwa-apeed diesel 
engines to use off
apec and alternative 
fuela. 

TABLE 33-1 

TRANSl:'ORTATION CONSEII.VATION 

PROGRAM ACCOMPLISIIHENTS 

Budget Data ($ Hilliona) Status 
FY 79 FY 80 

$100.3 
! 97.5 

o Completed Turbine 
Concept Design 
Study, 

o Started HOD I 
Stirling design. 

$115.2 
!110.8 

o Completed HOD I 
Stirling design. 

o Feasibility study 
completed on pipeline 
and marine uae. · 

o Ran laboratory test 
engine and locomotive 
engine for #3 dieael 
low cetane fuels, ayn
thetics (Sll.C-20 
Para,ao), and alcohol 
mixtures. 

FY 81 

$98.2 
i94. 2 

o Completed moat compo
nent teats on turbine 
engines and initiated 
construction of two 
turbine HOD I'a. 

o Completed HOD I 
engine testing. 

o Completed 10,000 ■ile 
road teat on Organic 
Rankine Cycle Bottom
ing Cycle truck, 

Degree Original 
Objective Het 

o Si■ulated turbine rotor 
coldapun to 134,000 RPH 
without failure, exceed
ing acceptable level. 

o Stirlina HOD I engine 
teat achieved 36% peak 
thermal efficiency. 

o De ■ ired fuel economy waa 
not achieved, emphaaizina 
need for cera■ic co■-
ponenta. Unacceptable 
maintenance resulted 
from inadequate infra
structure for operating 
advanced equipment, 

o Objective to conduct 
demonstration in pipe
line, marine, and rail 
not achieved. Truck 
bottoming completed and 
had 12% fuel economy 
improvement for proto
type component. 

o The most promising fuels 
were identified. 
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Coala/Q~jectivea FY 78 

ELECTRIC AND HYBRID VEHICLE RDT&D: 

Perform RDT&E on Electric 
and Hybrid Vehicles 
(P,L, 94-413). 

- Introduce, teat, and 
evaluate EV'• in fleet 
operations, 

- Develop Electric Teat 
Vehicle (ETV-l), 

- lleve lop Hybrid Teat 
Vehicle (HTV) • 

- Pro,ride loan 
guarantees, 

o Promulgated perfora
ance and safety 
standards and 5 site 
operators selected. 

o Proaulgated loan 
guarantee regulations, 

TABLE JJ-1 

TRANSpORTATION CONSERVATION 

Bud&et Data($ Hillions) Statue 
FY 79 FY 80 

o "2X4" delivery; 57 
demo sites selected. 

o ll proposals 
received. 

o 68 cost-eharing 
site operators. 

o 2 loans awarded. 

FY 81 

o 4 EV crash teats 
performed, 

o ETV-1 tested with 
upgraded batteries. 
ETV-2 teated, 

o Hybrid deaign 
co11pleted. 

o l request dis
approved. 

.. 

Degree Original 
Objective Het 

o Stimulated GH initial 
program. 

o Began introduction of 
nickel/iron batteries 
into 26 vehicles, as of 
September 1981. 

o Removed barrier preaented 
by CAFE standards not 
including EV'•· 

o Encouraged ■mall EV pro
ducers, as required by 
act, 

o 1,000 EV'a in operation 
at 61 sites. 

o Provided $5.5M in c01nit
menta to guaranteed 
loans • 

o Studies and annual 
reports mandated by act 
completed on schedule. 

o Entered into joint agree
ments with DOT, DOD, 
NASA, and USDA as re
quired by act. 

.o Transferred technology 
development data to 
industry. 



.... 
°' ..... 

Goah/Obiect ivea rm 
TRANSPORTATION SYSTEN UTILlZATlON: 

Provide coneervation 
information and proaote 
voluntary conservation. 

- Di a tribute Gae Mileage 
Guide to all new car 
dulen (P.L. 94-163). 

- Proaote efficient 
vehicle eelection, 
■aintenance, and uee 
by fleet and indi
vidual driver• 
(p. L. 93-4 38) • 

- Prepare contingency 
plans and develop ■eth
odology for aetting 
state consumption tar
get, for ga•oline use 
(P.L. 96-102). 

o Added COlllpact cars 
to Guide--16 ■illion 
copies printed. 

o Initiated training 
program for driver• 
in fuel efficiency 
(DECAT). 

ALTERNATIVE FUELS UTILIZATION: 

Work with fuel auppliera 
and engine ■anufacturer• 
to opti■ize fuel/engine 
interface (P.L. 95-238), 

- Conduct proof-of
concept teating of 
l engine/fuel c-bi
nation9. 

TABLE ll-1 

TRANSl'ORTATION CONSERVATION 

Bud_let Data($ Millions) Status 
FY 79 FY 80 

o Added small truck 
to Guide--16N 
printed. 

o Distributed fuel 
econo■y fil111. 

o Initial •tudy of 
fuel/engine trade
u[fs. 

o Conducted eurvey of 
Guide'a effective
ness--17H printed. 

o 10 regional "teach 
• It ln~. 

o Developed target 
■ethodology. 

Auiated many 
states. 

o Initiated fleet 
teats of alcohol 
blends for 
durability. 

• • 

FYBT 

o Analyzed !PA va. 
on-road HPG di•
parity--l5H 
printed. 

o 600th DECAT instruc
tor trained, Started 
DECAT for truckers, 

o Uaed and modified 
■ethodology, 

Reviewed . 26 •tate 
plans. 

o Co111pleted data baae 
for alcohol and alco
hol blench in engines. 

Degree Original 
Oblective ltet 

o An eati-ted )00,000 auto 
buyers each year uee the 
Guide to help chooee a 
vehicle, 

o lX of fleet ddven 
reached by DECAT, 
resulting in 8% 
energy •avinga by 
average trainee in 1981. 

o 355 ■ember organizations 
participate in Voluntary 
Truck and Bue Progra■, 

o Developed •tate gaeoline 
targets. 

o Satiafied the require
ments of the Standby 
Federal E■ergency Energy 
Conservation Plan re
quired by EECA 1979 
(p. L. 96-102). 

o 26 atatea received 
assistance. 
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Goala/OJuectivea 

- Demonstrate feasibility 
of using unique fuels 
in appropriate engines. 

FY 78 

o Evaluated straight 
alcohol. 

TABLE )3_-1 

TRANSl.'OKTATION CONSERVATION 

Bud.let Data($ Millions) Statua 
FY 79- ~--- ~ FY 80 

o Worked to remove 
problems with 
ethanol uae. 

o Teated lrd generation 
alcohol vehicle. 

o Completed feasi
bility of ■odified 
SRC phenoh in 
gasoline. 

FY 81 

o Completed evaluation 
of liquid hydrogen 
in baaeline vehicle. 

o Completed engine 
modification of 
Post Office Alcohol 
Vehicle. 

. .. 

Degree Original 
Ob_iective Met 

o Regular roundtable foruma 
of involved persona. 

o Technology base 
established • 



TAIIU: ll-2 

'fRANSl'OKTAT (ON CONSEKVAT ION 

CURKle:NT l'KOGRAH OIIJle:C'flVle:S ANO BUDGET 

Anticipated Needs 
Goals/Objective• Alternative Hethods (for objective target date) 

VEHICLE PROPULSION TECHNOLOGY DEVELOPMENT: 

Develop the following technologies 
and components to be coat-effective 
aolutiona to current barrier• to 
advanced fuel efficient engine uae: 

- Utilization of waate heat in 
dieael enginea. 

- Component technologiea (bearings, 
head1, and piatona) for uncooled 
d ie1el engine a. 

Complete re1earch with 1ufficient 
documentation for technology tran1-

~ fer for the following engine 
'° component ■: 

Low thermo-conductivity ceramic 
aateriala. 

- Ceramic rotor. 

- Improved reciprocating aeals. 

ELECTRIC AND HYBRID VEHICLE RDT60: 

Advance the development of electric 
vehiclea: 

- Increase electric vehicle range. 

- Increase battery life. 

Phase out work on hybrid and 
advanced vehicle• by the end of 
FY 82. 

o Private sector R&D. 

o Private aector R&D. 

o Market penetration of electric 
hybrid vehicles can be expected 
to occur in late 1990'a, 
even without Federal assistance. 

o None. 

o None. 

• 

FY 82: $~8.9 

Budget Justification 
and Services Provided 

o Ceramic parta will allow a wide 
apectrum of enginea to operate at 
higher temperaturea (and, therefore 
at higher fuel-efficiency level,.) 
Use of waate heat will also cau1e 
more fuel-efficient operation. 

o Increased electric vehicle range 
and battery life will make electric 
vehicles more competitive, decreas
ing reliance on liquid fuel, in the 
transportation aector. 

o Electric vehicle• may help to level 
out demand loads on utilitiea by 
recharging during off-peak hours-
making the overall generation sy ■ tem 
more efficient. 



Goal ■ /Q!uective• 

TRANSPORTATION SYSTQIS UTILIZATION: 

Hake Gas Mileage Guide available to 
all new car dealers for 1982 ■odel 
year care (one edition). 

ALTERNATIVE FUELS UTILIZATION: 

Complete work on proceaaing of 
available ayncrude or partially 
proce ■■ed ayncrude to meet estab
li■hed teat fuel apecificationa. 

Phase do11r1 the teating of ethanol/ 
aa ■oline blend ■, methanol/gasoline 
blend ■ , and .methanol/ethanol/ 
aaaoline blende. 

~Phaee down the testing of vehicles 
O on ■ ynthetic motor fuel derived 

fro■ ■hale and coal. 

TABLE ll-2 

TRANSPORTA'flON CONSEKVATION 

Alternative Hethoda 

o Private publication of EPA teat 
data may occur when Gas Mileage 
Guide is not published for 198] 
~ year. 

o Development by U.S. Synfuels 
Corporation or private industry. 

Anticipated Needs 
(for objective target date) 

o None. 

o None, 

Budget Juatification 
and Service ■ Provided 

o Research will be phased out by 
the end of FY 82. 

• 

, 

' ' 
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CQ«l•/Obiecti~• 

Total Obli1ationa 1 Authority: 
Obli1ation: 

n 78 

... o 
tz.5 

TABLE 34-1 

HULTI-SEC'l'OR CONSEltVAT ION 

PROCRAH ACCOHPLlSHHENTS 

Budget Data U Million ■) Statua 
FY 79 FY 80 

hz.2 
t10.o 

*19.7 
!18-J 

..... 

n 81 

•zs.4 
!i4.l 

D11r•• Ori1inal 
«.ijective Net 

Expand the technology baae available to the private aector for the development of i•proved energy ayate■a and device•, and evaluate new or innovative 
concept• for i•proved efficiency or alternative fuel uae in energy conversion or utilization syate••• 

ENERGY CONVERSION AND UT-ILIZATION TECtlNOLOGIES: 

To develop validated 
integrated ayate• ■odela 
for three innovative 
internal co•buation 
engine concept ■, na•ely, 
Direct Injection 
Stratified Charae (DISC), 
Dilute Homogeneoua 
Charge (DHC), and 
Diesel Engine•, for u■ e 
by indu■ try in desianina 
engine ■ which are more 
efficient than currently 
used ones. 

To develop advanced 
concept• and analytical 
■ethod ■ for uae by 
indu■ try in designing 
Stirling, Rankine, and 
Brayton Cycle Power 
Sy ■ te•■ · whoae efficiencies 
are at least 10% 
better than currently 
used technoloaie ■• 

o co.,,leted develop.ent 
and verification of 
intake procea• •odel• 
for Direct Injection 
Stratified Charge 
(DISC) and Dilute 
Ho■ogeneou• Charge 
(DHC) enaine concepta. 

o Aaae■■-nt of tech
nology needa' for 
Stirling Engine Tech
nology completed. 

o Develop-nt and veri
fication of ■odela of 
intake, fuel prepara
tion, and exhauat 
proceaaea for DISC, 
DHC, and dieael en1ine 
concept• to be com
pleted by Harch 1982. 

o leaearch prioritiea for 
enhanced development 
of Stirling Engine 
Techn~logy have been 
eatablished. 

I I 
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Goala/~ectivea 

To develop computerized 
data bases and experimen
tally validated models 
for use by industry in 
deigning innovative, 
■ore reliable industrial 
heat exchangers which 
are more effective than 
1980 state-of-the-art 
equipment. 

To generate data and 
develop techniques which 
could lead to engineering 
of bulk chemical feedstock 
and c011111oditiea 
production that require 
leas energy than 
currently uaed processes. 

FY 78 

·~r. "t""°-~ .. -r»,._._ 

TABLE 14-1 

MULTI-SECTOR CONSERVATION 

Budget Data($ Million@) Status 
FY 79 FY 80 FY 81 

o Data accumulation 
on flow-induced 
vibration (FIV) in 
industrial ahell-and
tube heat exchangers 
analyzed. 

o Research agenda for 
Chemical Proceaa 
Project established . 

ENERGY-RELATED INVENTIONS PROGRAM: 

To evaluate the tech
nical merits of all 
submitted energy
related inventions. 

To provide assistance 
for the RD&D of energy
related inventions by 
individuals and small 
businesses. 

--------------------------------------Inventions evaluated--------------------------------------
1,437 2,713 3,292 1,472 

-------------------------Inventions funded by grants/grant funding coats-------------------------

22/1.6 35/2 . ] 23/1.9 35!//1.0 

ll1ncludes 26 grants in the DOE Procurement System as of 7/1/81 . 

Degree .Origina 1 
Obi~ctive Met 

o Computerized data base ■ 
and models to be com
pleted by 1986. 

o Low-Temperature and 
pressure biocatalyzed 
processes to be 
developed by 1987. 

o As ■any inventions 
annually are being 
evaluated aa are being 
11ubmitted. 

o For NBS, every invention 
eubmitted is receiving 
an evaluetion. For 
DOE, the goal of 
aa■ isting each inventor 
recommended is being 
achieved, within limits 
of the available 
resources. 



Goat,/C>bjective, 

To encourage inventor• 
and innovation through 
infonaation diaaemi
nation. 

To conduct a coat
effective ayatem of 
technical and progre•• 
monitoring of funded 
inventions. 

APPROPRIATE TECHNOLOGY .... ..., 
w To aupport the RD6D of 

■mall-scale, decen
tralized renewable 
energy technologies. 

To encourage the repli
cation of auccessful 
project ■ through the 
dissemination of infor
mation. 

TABLE 34-1 

HULTI-SECTOK CONSERVATION 

Bud.&et Data ($ Hi!Ji_ons) Statua 
FY 78 FY 79 FY 80 FY 81 

-------------------!timber of workshops held/number of publications distributed-------------------

0/J(X( 0/lotC 6/210K 4 /1 SOK 

0 0 0 248K 

SHALL GRANTS PROGRAM: 

--------------------------------------Proposal a evaluated--------------------------------------
1,llO 12,876 19,462 lJ,059 

----------------------------------------Projects funded----------------------------------------
108 584 856 850 (eat.) 

o Final Reports Available--lSO (eetimated) 

Degree Origina 1 
Objective Het 

o Baaed upon an independent 
asaessment of program 
functions and needs, ORNL 
a ■ contractor to the 
program provided and 
maintained the monitoring 
■ystem. Monitoring 
result ■ will be available 
in February 1982, 

o Provide necessary finan
cial aasistance to 
multi-sectoral tech
nology development on 
national scale. No 
technical aasistance 
was made available. 

o Project result ■ are now 
beginning to be sub
mitted. Only minor 
effort ■ to date in ·thia 
area. 
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~ULTI -St:C'llllt UJNSt:KVA'f ION 

CUKllt:N'f l'ltUt;KAH O IIJt:C'l'I vt:s ANI.I UUl.ll,;t:'I' 

Anticipated No!eds 
Alternative Hethuda (fur objective target date) 

FY 112: $16.~ 

Budget Juatification 
and Servicea Provided 

t:llpanJ the technology bast! available tu the private sector fur the d .. velopmt!nt of improved energy systems and devices, and evaluate new or innovative 
co>ncept& for improved efficiency or alt.,ruativt! fuel u11e in energy convt!r:1iun or utilization sy:items. 

t:NEKCY CONVEllSION AHO UTILIZUIOM TECHNOLOGIES: 

fo> develop validated integrated 
~yste• model:1 fo>r two innovative 
internal cumbust ion engine co>n
cepta, namely, Dilute llomu
geneous Charge ( DttC) anJ 
Diede! engines, for uae by 
industry in deaigning engines 
which are mo>re efficient than 
curn;ntly used onea. 

To develop computerized 
data baaea and ellperimentally 
validated models for u:ie by 
industry in designing innova
tive, ■ore r.,liable, industrial 
heat ellchangers that are 
more effective than atate
of-the-art equip■ent. 

To generate data and dt!velop 
techniques that could lead to 
enginet!ring bulk che■ ical feed
stock~ and cUdaoditie:1 production 
that require less energy than 
currently u•ed processes. 

o Rely on private sec tor. 

o Kely on private sector or 
foreign-developed technology. 

o lncrea:ied capability fur engine 
coiahu•tion analysis. Lt!ad• tu 
btitter engine deaigns of improved 
efficiency and decreased 
pollutants. 

o Hore e(fectiv., heal ellchan~er:1 
to improve utili~ation of energy. 

o Ho>re energy-etfici.,nt chtimical 
processes and techniques. 

o Large-scale •ultidi■ensional 
coa,puter model of engine intake 
process completed by 1982. 

o Hodel (o>r open-cycle engine 
processes fro■ intake to ellhauat 
completed by 198]. 

o Design methodology for avoidance 
of flow-induced vibration failure 
in shell-and-tube heat ellchangers 
provided by 1981. 

o Data accumulated on fouling of 
h.,at transfer surface ■ by indus
trial pro>ce:11 ellhauat streams 
analyzed by 1984. 

o Hetho>Jology fo>r engineering design 
of •table support structures fo>r 
enzy-• useful to industry in bio
catalyzed processes developed by 
1984. 

o Hetho>do>logy for engineering Jesign 
of low-temperature, low-pressure, 
continuous processes J.,velopeJ by 
1~8~. 



.... ....., 
VI 

Goals/Q!!jectives 

ENERGY-RELATED INVENTIONS PROGllAH: 

To evaluate the technical merits 
of all submitted energy-related 
inventions. 

TABLE 14-2 

MULTI-SECTOR CONSEkVATION 

Alt~rnative Methods 

o Rely on private sector to 
identify and support worth
while inventions. 

Anticipated Needs 
(for objective target date) 

Budget Justification 
and Services Provided 

o Provides an evaluation of 
submitted energy-related 
inventions and grant support 
for reco-ended invention ■• 



• 



Goals/Obj~ctives FY 78 

Total Obligational Authority: $181.9 
!179.9 Ob 1 iaat ion: 

ENERGY EXTENSION SERVICE: 

To develop a pilot 
EES program to be 
e xps nded nationwide. 

To provide assistance 
to small businesses and 
individual consumers 
to reduce energy 
consumption. 

.... ....., 

....., 

o Grants swarded 
to 10 pilot state 
programs. 

o Impacts for both 
1978 and 1979 are 
shown under 1979 
column. 

TABLE 35-1 

STATE AND LOCAL PROGRAMS 

PROGRAM ACCOHPLISIIMENTS 

Bud&et Dllt@ {_t Millions) Status 
FY 79 FY 80 

$633.0 
tn1.s 

o Grants continued 
to pilot states. 

o Energy savings: 
A large, represen
tative sample of 
various types of 
clients saved 6,400 
barrels of oil 
equivalent per day 
(0. 01 quad on an 
annual basis). This 
was energy they would 
not ~ave saved other
wise, and the total 
Federa 1 and private 
cost per BOE was appre
ciably less than it 
would have cost to buy 
the oi 1. 

o Satisfaction: 90% 
of clients found 
the services useful; 
51% found them 
more useful than 
those from other 
sources. 

$603.2 
!537.1 

o EES grants awarded 
to 50 states i 
7 territories 
approved. 

o No estimate of 
energy savings 
available yet. 

FY 81 

$478.3 
i426.8 

o Nationwide pro
gram being 
implemented. 

o No estimate of 
energy savings 
available yet. 

Degree Original 
Objective Met 

o Nationwide pro
gram being 
implemented. 

o Cost-effective 
energy savings 
achieved with a 
high degree of 
client satisfac
tion in the 
pilot program. 

,._ • I' 



Ct>als/ot>jeccive$ n' 711 

STA'fE ENEKG¥ CONSEKYA'f lON PROGRAM: 

'Co rt?du~~ l!n~cgy 
consumption in states 
by at least H of 
projected 1980 levels. 

Laplement mandatory 
energy conservation 
measures in states. 

Assist st11te energy 
offices in facilitating 

..,. development of state 
~ energy conservation 

capabi I it ies. 

WEATHERIZAT ION: 

Award annual grants to 
SO states, the District 
of Columbia, and 
2S Native American 
tribal organizations 
for the purpose of 
weatherizing low-income 
homes and reducing 
national energy con
sumption. 

o SECP plans imple
mented by SU stat\!S 
and S territories. 

o States develop 
I egialat ion. 

o Provided atate1 • 
with onsite tech
nical assistance, 
program workbooks, 
and program work
shops. 

o 7 7,SUO homes 
weatherized . 

o Estimated anuual 
savings of 310,000 
BOE (0.017 quad). 

o Initiate annual 
grants to 49 states 
(plus D.C.) and 
2S Native American 
11roups. 

l 'AIIU: l 'rl 

S'l'An; AtW LOCAL l'KOl;KAMS 

lluJ1,c_!__l_lil_L_<1 ($ Hilli,,us) Status 
f¥ 79 f¥ 80 

o State report.,J data 
show projected e11cr11y 
consutDpt ion ,aay be 
down ). 1 quad11. 

o Host states have 
adopted mo11t 111an
datory mea11ure s. 

o Provided stat\!s 
with case studies 
of best practices; 
held program work
shops and several 
national conferences 
on individual mea
sures. 

o 123,000 more ho8"'s 
weatherized. 

o Additional a1111ual 
e11timated savin11s 
of 492,000 BOE 
(0.028 quad). 

o State reported data 
show projected energy 
consu,apt ion ,aay be 
down l. I quads. 

o Host states are 
i,nplem.,nting most 
mandatory measures. 

o Provided evaluation 
technical assistance. 

o 2bS,OOO more homes 
weatherized. 

o Additional annual 
estimated savings 
of 1,060,000 BOE 
(0.006 quad>. 

o Established special 
projects office to 
provide visibility 
anJ support to DOE. 

F¥ 81 

o Statistics on reduc
tion in energy use 
not yet available. 

o Host states are 
implementing most 
mandatory measures. 

o Developed simplified 
evaluation system. 

o 292,SOO more homes 
weatherized. 

o Ad,li t iona I annua 1 
estimated savings 
of 1,170,000 BOE 
(0.007 quad). 

o Hawaii enten 
pro11ram. 

0.: i;r"" Ori i;• na I 
Ob 1"'-'t i vc He t 

o According to state-r.,por
ted data, national energy 
consu,aption may be · re
duced 4% from projected 
1980 level. However 
these fi11ures have not 
been validated by DOE and 
may be substantially 
lower. 

o Host states are 
implementing most 
mandatory measures. 

o Energy conservation 
capability established 
in S7 state and terri
torial offices. 

o All SO 11tates, D.C., and 
2S Native AIDerican tribal 
organizations involved. 

o Weatherized 7S8,000 
low-income homes. 

o Total cumulative annual 
savings estimated at more 
than 3 million BOE 
(0.0175 quad) for DOE 
program. 



'l'Alll.t: Vi- I 

STATt; ANO LOCAL l'KOGKAHS 

lluda•'t fut a ($ Hit I ions) Status 
Coals/~jectivc ■ n 78 FY 79 FY 80 

SCHOOLS ANO OOSPITALS/LOCAL GOVERNMENT ANO PUBLIC CARI:: BUILDINGS: 

·ro assist states to 
conduct preli■ inary 
energy audits (Pt:A'a) 
to assess nu■bera, 
types, and energy use 
characteriatics of 
eligible buildings 
and to assist states 
to provide energy 
audits (EA's) assisting 
eligible institutions. 

To assist states , schools, 
and hospitals to undertake 
technical aa ■ i ■ tance (TA) 
projects (i.e., engineer
ing ■ tudies of conserva-

~ tion potential) and 
tD to as ■ iat schools, hospi

tal ■ , and public use 
building ■ to acquire and 
in■ tall energy con■erva
tion -•■urea (Eot' ■ ). 

o Awarded 54 grants tu states and territories 
to conduct Pt:A's/EA's in schools, houpitals, 
local govt!rllllk!nt, and public care bu i ldings. 
TA/ECH granta followed in FY 80 and FY 81. 

o Awarded 54 granta to 
states and territories 
tu conduct Pt:A's and 
EA's in schools, 
hospital ■, local 
11uver11a1ent buildings, 
and pub I ic care 
buildings. Thia 
completed Pt:A and 
EA 11rant awards 
fur the program. 

o Awarded 11ranta for 
TA's and ECH'• for 
14,736 buildings. 

o Achieved estimated 
enl!rgy annual savings 
of 10.7million80E 
(0.06 quad) through 
TA'a and l::CH'a. 

~ 

H 81 

o Awarded grant ■ for 
TA's and ECHs fur 
7,705 buildings. 

o Achieved esti ■ated 
annual savings of 
7.1 million 801:: 
(0.04 quad) through 
TA'a and ECH's. 

~11ree Ori11inal 
Objective Het 

o Conducted PEA/EA's in 
over 125,000 buildings. 

o Achieved over 14.22 
■ ii lion BOE (0.08 quad) 
annual energy ■aving ■• 

o Awarded TA/ECH 11ranta for 
22,441 buildings. 

o Achieved 17.8 ■ ill ion 80£ 
(0.1 quad) annual energy 
saving ■ through TA/ECH 
grant ■• These saving• 
should be realized each 
year hence since the ■e 
were permanent capital 
improvements to building ■ 
and equip■ent. 



Goals/O!!jectives 

SCHOOLS AND HOSPITALS: 

Provide cost-sharing grants to 
institutions for: 

- Technical assistance analyses 
(i.e., engineering studies of 
energy conservation potential). 

- Acquisition and installation of 
energy conservation measures 
requiring capital investment. 

WEATHERIZA TION ASSIST ANGE PR(X;RAH: 

Continue weatherizing lo..,...income 
~homes at a rate consistent with 
O past progress. 

STATE ENERCY CONSERVATION PROGRAM-
t::NERGY EXTt::NSION StRV tc~:: 

Continue current program through 
FY 82. 

TARLE JS-2 

STATE AND LOCAL PROGRAMS 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Rely on private companies. 

o Rely on state governments to 
provide financial assistance. 

o Use alternative Federal assistance, 
such as Community Development 
Block Grants and Federal revenue
sharing funds. 

o Rely on state governments to 
provide financial assistance. 

o Use alternative Federal assistance 
such as Community Development Block 
Grants. 

o Rely on private sector to provide 
information to consumers and 
businesses. 

o Rely on state funds. 

Anticipated Needs 
(for objective target date) 

o Allow public institutions to take 
advantage of energy conservation 
potential where an incentive 
presently exists. 

o Allow public institutions to 
take advantage of services 
offered by private sector. 

o Resources sufficient to reach 
FY 82 target. 

o Provide information to consumers 
and businesses on energy conser
vation opportunities. 

~ 

FY 82: $231.9 

Budget Justification 
and Services Provided 

o Provide about 1000 technical 
assistance analyses and grants for 
energy conservation measures for 
schools and hospitals in FY 82. 

o Retrofit between 124,000 and 
14S,000 low-income households 
in FY 82. 

o Combined grants for EES and SECP 
will total approximately 170 
under the FY 1982 funding level. 



Goal s/Ob_iect ive s ~·y 711 

Total Obligational Authority: $4).9 
$42. 2 Obli1ation: 

SYSH>t AllCHITt::CTUKt: AND lM"ft::QlATIOM: 

Complete assessment of 
dispersed storage and 
generation (DSG) integra
tion requirements by 19110. 

Complete integration 
studies for solar photo
voltaics and wind genera
tion by 1984 and for OTEC 
by 1990 • 

Develop co-unication 
.,... technology for dispersed 
~ generation, storage end

use management in utility 
distribution aystema 
by 1987. 

o Pre I i11inary ddensi
nat ion of scope and 
magnituJe of integra
tion problem. 

o Initiated stuJy of 
impact of hanaonics 
fro1D DSG on customer 
equipment. 

o Developed measuring 
equijllllent to deter
mine circuit co1Duni
cation capability. 

TAIIU: lh-1 

t:l.t:l:'l'KIC Ul~;Kt:l' !il'STt:Hli 

l'IWt:kAH ACWKl'L I !illHt:tl'rS 

lludljct Data($ Kil lions) Status 
fl' 19 FY 110 

$4).0 
S40.II 

U9.l 
!J 6. 4 

o Integral ion assessm,,nt o lnte11ration issues 
methoJology developed. identified and prior

ities assigned. 

o Initiated study tu 
determine impact of 
DSG on distribution 
system safety and 
protect ion. 

o Preliminary invest i
g.1tio11 of space cour
munication 11ystems. 

o Initiated study to 
detenaine impact of 
OSG on distribution 
sy11tcm planning and 
de11ign. 

o Defined coaaunication 
and control require
ments for USG. 

Assess advanceJ control 
concepts for ener11y 
management in utility 
distribution syatems by 
1983. 

o Completed negotiation o Completed specifica- o Completed review of 
conventional equip
ment and practices. 

Improve system e ff i-
c iency, reliability, and 
adaptability under normal 
and emergency conditions. 

- eo·■plete automatic 
generation control 
software by 1981 

and demonstrate 2% 
eff i c iency improve
ment by 1982. 

of lnteragency tion of test bed and 
Agreement with TVA. selected location. 

o Developed computer 
models of Wisconsin 
Electric Po1111,r 
sys t eu:. 

o Developed control 
algorithms for inte
grated load frequenc y 
cont ,ro l /econo111ic 
dispatch. 

o Te11teJ and evaluated 
control algorithms 
via computer siaiula
tion. 

n 81 

$37.8 
$l7. ~ 

o Detailed k&D Program 
Plan prepared. 

o Initiated study to 
determine control 
hierarchy for DSG • . 

o Coapleted field tests 
of fir,it-generation 
distribution c0111111uni
catiat\ equipment. 

De11ree Ori11ina I 
Objectiv11 Het 

o Assessment completed and 
documented. 

o Objective 60t completed 
through FY 1981. 

o Objective 40t completed 
through FY 1981. 

o Completed specification 
of control system 
requirements. 

o Project specifications 
completed; implementa
tion dependent upon TVA 
follow-up. 

o Prepared operating 
software, inst a lied 
programs on control 
co1Dputer, and began 
.... .... ... i- - -

o Software Jebugged and 
running; evaluation in 
progress. 



l..>ah/Obj_.:ct i~es 

l'OWEII OELlVt:IIY: 

Develop 1200 kV 11e•iflex 
cable technology by 1982. 

fY 711 

u Cu111pleteJ ecunmuic 
■ tuJy of underground 
a lteTnatives. 

Complete OTt:C riser cable o Outlined project. 
conceptual design by 19112. 

C:O..plete construction 
superconducting cable 
facility by 1981. 

of 
test 

Resolve electric field 
effect question6 with 

~ laboratory e11pedments 
N and human risk anes11-

iaent by 1984. 

Assess feasibility of 
amorphous ■etal appli
cations to tranafo~r• 
and electric ■otors by 
1984. 

o C.,111pleted lab de1110n-
s trat ion of high cur
rent test; t-,rminated 
work on rigid anJ 
vacuu•-insulated super
conducting cables after 
thorough economic 
analysis. 

o C.:o,apleted initial· 
studies on biological 
effects on saall 
ani■ala. 

o Outlined project. 

Gt:NERAT lOlt AHO STORAGE AHAL YS IS : 

Demonstrate benefits of 
conventional versus 
advanced batteries by 
198). 

- r--0 .. p " {;"--. .c? .cont- ': k"uctioo 
-- •: ~- - · ~,r~ Ene qe,y 
.', ,:,:o•< : Te ~t (BEST ) 
i abo ratury building, 

o Pl•n~e~ ~ ·- · j e~z~ 
(:Qn~ ~- -:~ t~·: · -:;,f .!:\EST 
la~ou.:,:r;y . 

Ti\111.~; In- I 

EU:CTHIC ~;rH;KCY SYSH:HS 

llud~cl IIJl a ($ Hi 11 ions) St,1lut1 
FY 79 FY 110 

o I nit iat.,J l, 200 kV gall u C.:um11leted feaaibi l i ty 
cable design re11e11rch. studies. 

o C<lmplet.id t!ngineering 
studies. 

o Det-,rained electro
■echanical pruble11111 
fur floating platform. 

o Co■pleted te11t site at o 
IINL. lnitiated cable 
fabrication. 

Tested 100,Deter-long 
cryogenic enclosure 
at rated te•perature 
(8• K). 

o Ob11erv"d significant 
biological change in 
blood che1Disuy of 
rats in electric 
fields. 

o Feasibility of luw
lou aat.,rial c0<Dposi
tion and benefit11 
assessment initiat.,d. 

o Initiated K6.D on Zn/Cl 
batt,; ry ( Phase l) for 
IIES'f • 

..,, C~·-nt i0:~·~-:; ~,,:-,,-. ." ". -:- v. r.: · 
t i.ou o ~ ~~:~.;·-
i abura t o, y. 

o rublished preli■inary 
biological effect ■ on 
I arg,; and sma II 
ani■als. 

o Developed process 
fur amorphous metal 
flakes. 

o Co~pleted initial 
design of Zn/Cl bat
tery load leveling. 

oi ~_".-., ~t ft uu\!d c f,)ns t n .,c
~ .~ O Ii\ 1.>( !lt::ST 
: 2::ioratury. 

t'Y 1:11 

o C.:owplet~d ~able 
dt!sign, and finished 
test protocol. 

o Completed conceptual 
designs. 

o Completed fabrication 
of 100..,.eter-long 
cable. 

o Co1Dpleted general 
studiea of effects 
on •~all animals, 

o Developed feasible 
process for helical 
metal ribbon for 
motors, and evaluated 
potential for tran~
fol"Ulers. 

o Co111pleted Phase l 
Zn/Cl battery develop
ment. 

o Co~apl~t~d cor~s. r;: iruc-

t ion u f l\l::ST. r 

ll.!dicateJ Hav IIHII . 

Ucgrnc Original 
Obie_ctive M.:t 

o Concept is sound; 
cable can be 111ade 
in laboratory. 

o Concept and de,igns 
are fea•ible in lab 
test a. 

o Cable concept proven 
in lab; cryostat and 
refrigeration tested 
under field loading. 

o First level effects 
noted, providing pat
tern for continued 
genetic and biological 
work to detenaine 
human riak. 

o I.ab process developed 
and an evaluation of 
the benefiu of 
increased efficiency 
completed. 

o Confil"llled conceptual 
feasibility of Zn/Cl 
battery for ·1oad 
leveling application. 

o Baseline BEST lab 
construction completed. 
r n .. _ .. _ - .~ ; ., t • 



Goals/Objectives 

SYSTEM ARCHITECTURE AND INTEGRATION: 

Initiate phaseout in FY 1982 
and complete all contra~tual 
work by end of FY 1983. 

- Complete wind and photovoltaic 
integration methodologies by 
1983. 

:;- Develop power-conditioning methods 
w for small cogenerators with cost 

goal of $200/kW by 1983. 

- Complete large-scale system 
simulator by 1983, and phase 
out development of unified theory 
in power system control and 
analysis. 

POWER DELIVERY: 

Investigate selected technological 
high-risk transmission options for 
1983 utility planning assessments. 

- Phase down development of 1,200 
kV technology (semiflexible 
cable, circuit breaker, gas 
transformer, direct current 
transmission). 

' 

TABLE 36-2 

ELECTRIC ENERGY SYSTF.HS 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Rely on electric utilities, EPRI, 
and trade associations to develop 
new technology integration 
methodologies. 

o Rely on private sector to develop 
power-conditioning equipment for 
small generating technology. 

o Rely on private sector and 
universities to define and 
complete basic theory. 

o Rely on industry to 
develop technology. 

Anticipated Needs 
(for objective target 4at~) 

o Identify by 1983 key issues to be 
resolved for successful integra
tion with the electrical system. 

o Provide limited advanced concepts 
and data for planning and operating 
the power systems of the future. 

o Define direct current source 
interface requirements with the 
alternating current system, a~d 
develop power-conditioning 
interface hardware. 

o Partially identify basic research 
issues in large electric system 
control and operation, including 
human operator characteristics. 

o Explore some advanced process 
models and control simulation for 
highly promising concepts. 

o Assesa improved reliability 
and control of very large systems. 

o Partially identify requirements 
for 1,200 kV transmission technol
ogy. 

FY 82: $24.3 

Budget Justification 
and Services Provid~d 

o Partial identification of distri
bution system safety and protec
tion requirements to integrate 
new technologies into the 
electric system. 

o Coaplete wind and photovoltaic 
integration methodologies, 

o Develop power-conditioning 
methods and hardware specifica
tions for small direct current 
cogenerators. 

o Provide power system simulator for 
use by universities and private 
sector. 

o Develop initial theory options for 
emergency control and analysis of 
large-scale electric systems and 
phase out assessment of beat 
options. 

o Initial options for increased 
electric power transfer over 
longer distances at improved 
levels of stability. 



Goals/Objectives 

- Complete laboratory tests to 
determine the technical feasi
bility of superconductivity 
for electric transmission and 
generation in 1982. 

Complete statistical exposure 
analysis of electric field effects 

t--' on small animals and terminate 
oo by end of 1983. 

"" 

GENERATION AND STORAGE ANALYSIS:!/ 

Phase down integration design of 
the zinc/chloride battery by 1983 
having a minimum electrochemical 
efficiency of 65% and greater than 
250 charge/discharge cycle of 
stable performance. 

TABLE 36-2 

ELECTRIC ENERGY SYSTEMS 

Alternative Methods 

o Increase reliance on foreign 
suppliers for advanced trans
mission technology. 

o Maintain 500 kV/765 kV system with 
additional installations and 
transmission lines. 

o Rely on private sector to initiate 
superconducting transmission tests. 

o Increase reliance on foreign 
suppliers. 

o Transfer Federal research in 
transmission lines electric 
field effects to another Federal 
agency. 

o Transfer activity to utilities and 
EPRI. 

Anticipated Needs 
(for objective target date) 

o Perform early investigations of 
basic studies on insulating gasea. 

o Quantify direct current trans
mission benefits as an overlay to 
alternating current systems. 

o Terminate laboratory tests of 
superconducting cable. 

o Publish initial data on objective, 
unbiased research to identify 
electric field effects on living 
organisms. 

o Evaluate advanced load leveling 
concepts (battery storage) for use 
by utilities. 

!/These activities are being accomplished with prior year funding. 

Budget Justifi~ation 
and Services Provided 

o Identification of some improved 
insulating gases for underground 
electric transmission cables. 

o Terminate testing of 
100-meter-long, 138-kV 
superconducting cable. 

o Eliminate development of high
power transfer underground cable 
systeaas . 

o Reconcile simulation incon
sistencies in interspecies 
electric field effects. 

o Complete circadian rhythm 
studies on rats and mice exposed 
to electric fields. 

o Development of advanced battery 
design. 

' 



,.... 
00 
VI 

G,als/Object ives 

- Obtain lithium,netal 
sulfide or sodium
sulfur batteries with 
following LharaLteris
tics by 1990: 

Energy Density: 
Power Density: 
Cycle Life: 

125 Wh/kg 
ISO W/kg 
800 eye les• 

- Obtain metal-air 
batteries with following 
characteristics by 1995: 

Energy Density: 
Power Density: 
Cycle Life: 

2 60 Wh/kg 
I SO W/kg 
800 cycles 

Develop and improve bat
teries for utility and solar 
applications with improved 
cycle life, decreased cost. 

Obtain lead-acid batteries 
with following characteris
tics by 1985: 

Life: 10 years 

Obtain zinc-bromine, lithium
metal sulfide, redox, ur 
sodium-sulfur batteries 
with the following charac
teristics by 1990: 

Life: 20 years 

F'l' 7 8 

90 Wh/kg 
60 W/kg 
80 cycles 

l'AIII.~; JJ-1 

t::Nl,l{l;'( STOl<At.;t:: svsn:MS 

llud_&et Data ($ Mi 11 ions) SLalus 
F'l' 79 f't' HO 

69 Wh/kg 
55 W/kg 

200 cycles 

70-HO Wh/kg 
HO W/kg 

JOO Cycles 

o Laboratory tests have proceeded to the point 
where energy density of 152 Wh/kg and battery 
cost of $JS to $40 per kWh of energy storage 
are projected to be obtained by 1985. 

o Lead-acid life testing 1n progress. 

u Life test in;; in progress on a 11 these 
battery types. 

f't' HI 

90 Wh/kg 
90 W/ki; 

400 cycles 

• 

Degree Original 
Objective Met 

o Test batteries have 
reached up to 72% of 
goals in energy density. 
60% in power density, and 
SO% in cycle life. 

o Metal-air batteries are 
in the early development 
stage; battery perfor
mance data will be avail
able in 1982. 

o lf current cost reduction 
trends continue, cost 
goals will be met. 
Percentage attainment 
of cycle life goals are 
low because these pro
grams are in the early 
stages. 

o Lead-acid batteries have 
aLhieved 25% of life 
goals. 

o Sufficient data will be 
accumulated in FY 82 to 
enable detenninat ion of 
life-times. 



Goals/Objectives 

Total Obligational Authority : 
Obli.s.ation: 

ELECTROCHDtlCAL ENt:RGY STORAGt:; 

FY 78 

$S2 .1 
SS0.9 

Provide a technology 
data base by supporting 
applied research in 
electrochemical ent!rgy 
storage and conversion. 

o Improved lead-acid 
batteries into expt!ri
mental developm,,nt. 

- llevt!lop improvt!d indus
trial electrolytic pro
cesses for chlor-alkali 
and aluminum industries. 

.- - Conduct corrosion research 
~ and electro-organic syn

theses. 

Develop and improve bat
teries for electric 
vehicles with long I ife, 
high energy, and pow"r 
density, anJ maintain a 
technology base. 

- Obtain lead-acid, 
nickel-iron, or nickel
~inc batteries wilh 
following characteris
tics by 198S : 

Energy Density : 
l'uw.:r Density : 
Cycle Life : 

S6 llh/kg 
I04 W/kg 
800 eye les 

] 5 Wh/kg 
No data 
No data 

TAIIU: 17 - 1 

ENEKL:Y STOKAC~; SYSH:HS 

PKOl:KAM ACCOMPL I SIIMENTS 

l!uJll_t!t Datu ($ Mi 11 ion,i) Status 
FY 79 FY 80 

$60.0 
$S9.1 

o Zinc-bromine bat
tt!ries into t!Xperi
mental develop111Cnt. 

41 Wh/kg 
90 W/kg 

170 cycles 

$bb.9 
$66.6 

o Lithiu,a-metal sulfide 
battt!rtt!S into experi
mental development . 

o Hal I cell research 
~1ase completed , 

4 2 Wh/kg 
104 W/kg 
400 cycles 

FY 81 

ss2.o 
$50.8 

o Sodium-sulfur bat
teries into experi
mental development. 

0 Improved oxygen elec-
trodes in testing. 

0 lmprovt!d Hall cell 
scale-up phase • 

o Preliminary assess
ments in process. 

4 2 Wh/kg 
104 W/kg 
600 cycles 

in 

Degree Origina I 
Ob iect i ve He t 

o Technology base objec
tives for these systems 
have been met. 

o Transfer to chlor-alkali 
industry in 1982. 

o Transfer to aluminum 
industry in 198S. 

o Laboratory work to begin 
in FY 82. 

o Future costs of all 
electric vehicle 
batteries in developme nt 
are projected to fall 
within cost goals. 

o Test batteries have 
reached up to 75% of 
their goal in energy 
density and IOOZ in 
power density. Work on 
cycle life is continuing. 



Goals/Objectives FY 78 

PHYSICAL AND CHEMICAL ENERGY STORAGE: 

Develop four storage 
technologies for solar 
and conventional elec
tric utility applications: 

- Compressed Air Energy 
Storage (CAES)--Com
plete conceptual 
design of system by 
1981 and initiate 
experiments with 
turbines that use no 
oil for air reheating 
by 1984. 

Underground Pumped 
Hydroelectric (UPH)-

,... Complete site explora-
~ tion and plant design 

by 1983. 

- Superconducting Mag
netic Energy Storage 
(SHES)--Proceed with 
device development 
and analyze perfol'1Dance 
tests of a small 30 HJ 
unit by 1983. 

- Thermal Energy Storage 
(TES)--Develop storage 
for solar power applica
tions by 1985. 

o Completed state-of
the-art surveys and 
formulated reservoir 
criteria for CAES. 

o Completed UPH system 
and identified tur
bine and need for 
improved efficiency 
and operating head. 

o Perfol'1Ded technica 1 
applications analysis 
of SHES. 

o Completed evaluations 
of storage media; 
selected a eutectic 
salt and transfer 
fluid. 

TABLE 37-1 

ENERGY STORAGE SYS'fF.HS 

Bud&~~ Dil~a 1j Hill ions) Status 
FY 79 FY 80 

o Completed advanced 
CAES equipment evalua
tions; developed pre
liminary CAES design. 

o Began studies of 
improved machinery 
efficiency and oper
ating head; completed 
reservoir geology 
study. 

o Selected 30 HJ SHES 
unit for transmission 
line stabilization; 
initiated engineering 
design. 

o Completed conceptual 
design and evaluation 
study for utility 
peaking application. 

o Completed numerical 
modeling and labor
atory investigations 
of CAES reservoirs. 

o Completed site 
exploration study 
and preliminary 
design of a UPH 
storage plant. 

o Completed SHES design 
for line stabiliz
ation and initiated 
development. 

o Completed design and 
fabrication of an 
active heat exchanger 
system using phase 
change materials. 

FY 81 

o Started field experi
ments on the injec
tion and storage of 
compressed air in 
porous rock media. 

o Project completed; 
results transfe~red 
to utilities, EPRI. 

o SHES subunits 
fabricated and 
testing begun. 

o Completed engineering 
perfol"lll&nce testing 
of molten salt heat 
storage unit. 

Degree Origina 1 
Objective Het 

o One design completed; 
baseline technology 
being transferred to 
private sector. Con
ceptual studies on no
oil concepts and field 
studies on acquifers for 
CAES in progress. 

o Objectives met: One site 
explored and design study 
completed by 1981. The 
technology for high-head 
turbines has been trans
ferred to industry and ia 
now supported by EPRI. 

o Fabricated all subunits 
for 30 HJ system to be 
integrated into a total 
system for engineering 
testing. Site prepar
ation is in progress. 

o Holten nitrate salt 
selected as most promis
ing storage medium. 
Established design and 
evaluated performance 
parameters. 



.... 
00 
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Coala/0..l!..iectives FY 78 

Develop storage technologiea 
for both daily and seasonal 
application in heating and 
cooling building ■: 

- Daily: 

Chemical He at Pumps-
C.Onf irm feasibility 
for heating and cooling 
with storage in large 
and small buildings 
by 1981. 

Thermal Energy Storage 
(TES)--Test feasibility 
of using sensible heat 
storage for customer
side storage utility 
load-leveling appli
cations in near ter111. 

Evaluate phase change 
materials and technolo
gies for ther111al stor
age at a capital cost 
of $5/kWht by 1985. 

o Completed experi
mental studies on a 
series of chemical 
reactions; identified 
4 most promising for 
further research. 

o Initiated design 
and implementation of 
field test experiment 
in New England. 

o Developed method to 
use hydrated salts 
as a phase-change 
storage material in 
"chubs" Csausage
shaped containers). 

TABLE 37-1 

ENERGr STORAGE srsTF.MS 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

o Completed technical 
and economic evalua
tion of advanced heat 
pU111p systems; ,elected 
2 for further develop
ment. 

o Performed prelim
inary analysis of 
system cost and 
performance. 

o C.Ompleted a pre
liminary evaluation 
of selected advanced 
theruial energy stor
age technologies. 

o Completed laboratory 
testing of 20,000-
Btu/hr. (100,000 Btu 
storage capacity) 
chloride heat pump 
(over 100 cycles). 

o Completed experiment; 
collected 2 seasons' 
data; performed 
customers' acceptance 
survey. 

o Established calori
meter for full
scale testing of TES 
device. 

o Developed form stable 
polyethylene pellets 
for heat storage at 
an estimated cost of 
$24/kWht. 

FY 81 

o Completed laboratory 
testing of 150,000 
Btu/hr (l HH Btu 
storage capacity) 
sulfuric acid-water 
heat pump (over 100 
hours of testing). 

o Analysis of 2 sea
sons' data on cost 
and performance. 

o ResultJ from 
calorimeteT measure
ments used to estab
lish inj¥1ts for ASHRAE 
test procedures for 
rating TES devices. 

o Completed evaluation 
of available thermal 
storage units for off
peak power operation 
in residential 
heating. 

o Completed evaluation 
of industrial waste 
heat with storage 
for district heating. 

Degree Origins 1 
Objective Het 

o Achieved objective: 
Built prototype 
111ethanol-calcuim 
chloride unit and 
operated successfully. 
Ready for transfer to 
private sector. 

o Field teats completed; 
performance characteris
tics and costs quanti
fied. Transferred to 
private sector. Several 
utilities now promoting 
with special off-peak 
rates. 

o Coat objective can be met 
for low temperature 
applications, lifetime 
needs improvement. 



.... 
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Coals/Q!!jectives 

- Seasonal: 

Seasonal Thermal Energy 
Storage--Establish 
feasibility of heat and 
chill storage in 
aquifers (this was 
unknown technology, 
tentative objective 
of 70% recovery effi
ciency by 1986 was set). 

FY 78 

o Conducted experiments 
with injection and 
withdrawal of heat 
and chi 11. 

Develop two storage tech
nologies for use in vehicles: 

Mechanical storage 
( flywheels and 
elastomers)--develop 
88 Wh/kg flywheel 
rotors by 1982. 

- Hydrogen Energy 
Storage--Develop and 
evaluate hydrogen 
storage concepts for 
vehicle applications. 

o Determined mechanical 
energy storage system 
performance criteria 
for vehicle appli
cations. 

o Co-selected Fe-Ti 
stationary storage 
unit and evaluation 
requirements for 
mobile applications. 

TABLE 37-1 

ENERCV STORAGE SVSTEHS 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

o Assessed applications 
and selected regional 
sites. 

o Evaluated performance 
of two advanced fly
wheel regenerative 
braking prototypes 
in the laboratory . 

o Evaluated Hg hydride 
and Hg/Fe-Ti hydride 
storage systems. 

o Identified hydrides 
as a resource recovery 
system for obtaining 
hydrogen from refining 
and synfuels production 
waste streams. 

o Completed nationwide 
aquifer storage 
demonstration site 
selection, 

o Achieved a 25% 
increase in electric 
vehicle range over 
the urban driving 
cycle. 

o Evaluated glass 
microspheres for 
hydrogen storage. 

FY 81 

o Completed field 
experiments with 
heated and chilled 
water, and estab
lished that atorage 
capital cost will be 
less than $0,01/kWh 
for heat and $0.10/ 
kWh for chi 11 ing. 

o Completed experi
mental testing of 
three advanced 
compos_ite flywheel 
rotor deaigns. 

o Program terminated. 

Degree Original 
Objective Het 

o First seasonal heat stor
age experiments completed 
and functional data col
lected. One cycle of 
aeasonal cool storage 
experiment completed; 
technical problems under 
inveatigation. Measured 
efficiencies of 37-63%, 
depending on temperature 
level. 

o 88 Wh/kg goal met in 
FY 1981. 

o Material studies and 
evaluations completed; 
could not meet both cost 
and performance objec
tives simultaneously. 



Goals/Objectives 

Develop three energy tech
nologies for industrial and 
multipurpose applications: 

FY 78 

- Thermal Energy Storage-- o 
Develop materials and 
components for recovery 

Completed assessment 
of ceramics industry. 

of industrial process 
waste heat at cost of 
less than $5/kWht by 
1987. 

- Hydrogen Production
De sign and test e ffi
cient ( 80%) electrol
ysis for hydrogen 
productiQn by 1984 at 
cost of $150/kW and 
lifetime of 5 years. 

~ Evaluate thermochemical 
o eye lee for hydrogen 

production. 

- Hydrogen Storage and 
Transmission--Deter
mine hydrogen compati
bility with existing 
pipelines and develop 
improved materials. 

o Completed scale up 
of advanced electro
lyzer modules to 
2.5 ft2; completed 
preliminary analysis 
of hydride thermo
chemical cycles. 

o Completed hydride 
stationary storage 
unit. 

TABLE 3 7-1 

ENERGY STORAGE SYSTFJIS 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

o Completed assessment 
of thenual storage 
in 5 industrial 
areas. 

o Characterized perfor
mance of the multicell 
electrolyzers; opera
ted two complete 
thermochemical cycles 
at the laboratory 
scale. 

o Completed studies 
on hydride poisoning 
and on underground 
storage. 

o Determined feasi
bility of carbonate 
for high-temperature 
latent heat storage. 

o Completed construc
tion of advanced 
SPE (Solid Polymer 
Electrolyte); 
established costing 
model for electro
lyzers (200-kW 
system). 

o Initiated hydrogen 
embrittlement study 
for natural gas 
pipelines. 

FY 81 

o Completed technology 
transfer of thermal 
energy storage to 
paper and pulp indus
try. Being imple
mented in 1 plant, 
evaluated for 5 plants, 

o Tested and evaluated 
an electrolyzer unit; 
completed all bench 
scale units for one 
thermochemical cycle. 
DOE program being 
terminated; work 
continuing with 
cosponsors. 

o Completed first phase 
of materials study 
for hydrogen trans
mission. 

Degree Origina 1 
Obiective Met 

o All near-term appli
cations studies are 
complete. Technology 
transferred in two 
industries. 

o 200 kW test unit oper
ated. Efficiency goals 
met in single cells for 
short periods. Lifetime 
objective not met; cost 
objective unattainable. 

o Preliminary materials 
studies completed. 



Goals/Objectives 

Develop and/or transfer improved 
energy storage technologies 
in cooperation with industry. 
Activities include: 

- Research on new components and 
materials for batteries. 

- Development of batteries for use 
with: 
--electric vehicles. 
--photovoltaic systems. 

- Heating and cooling of buildings 
using themal energy storage systems 
and chemical heat pumps. 

~ - Improvement in: 
,... --electrolytic and thenao

chemical processes for hydrogen 
product ion. 

--rotor design for flywheels. 
--..agnetic storage systems. 

'fAIIU: ')7-2 

le:N~:Kl.:Y S'fOKAl.:t,: SYS'fl-:HS 

CUKKl,;lff l'KOl.:KAH OIIJl,;C'flVl,;S AND IIUDGl,;'f 

Alternative ~thods 

o Kely on private sector to develop 
needed technology. 

Anticipated Needs 
(for objective target date) 

o Sufficient resources for transition 
of some activities to the private 
sector; and, an orderly termination 
of the Federal program. 

FY 82: $32.2 

Budget Justification 
and Services Provided 

o Orderly closeout of the program. 





TABLE 38-1 

ENERGY SUPl'ORTING RESEARCH 

PROGRAM ACCOMPLISHMENTS 

Budget Data($ Millions) Status 
Goals/Obie~ti~es FY 78 FY 79 FY 80 FY 81 

Total Obligational Authority: $189. 3 
$182.8 

$22 7 .1 
$226. 3 

.247.6 
j,247.0 

$277.2 
12 71. 7 Obli1ation: 

BASIC ENERGY SCIENCES: 

Develop fundamental 
scientific & technical 
knowledge to develop 
options to meet energy 
goals. 

- Identify needs & 
opportunities. 

o Initiate Advanced 
Energy Projects to 
explore new energy
re lated concepts. 

o Estab. Biological 
Energy Research 
subprogram. 

---------------------------Number of workshops, panels, assessments----------------------------
18 19 24 29 

I-" - Support highly competent ------------------------------Number of projects at end of year--------------------------------
~ researchers. 880 1,000 1,070 1,120 

- Maintain liaison with 
other DOE programs, 
agencies, scientific, 
academic, industrial 
COIIIIUunities. 

Promote early use of 
results of basic 
research. 

----------------------------Number of non-DOE lab projects started-------------------~---------
97 152 171 175 

------------------Number of meetings of standing committees, working groups,------------------
advisory boards, etc. (Also contributes to next objective.) 

70 85 90 90 

---------------------Research assistance task forces, information meetings--------------------
14 14 16 17 

Degree Origina 1 
Objective Met 

o Fully aet; problem of 
implementing reco111111enda
tions remains. 

o Satisfactory; identifi
able ahifts in program 
balance to strengthen 
research base in DOE 
mission areas. 

o Consistent improvement in 
liaison activities commu
nication. 

o Partially met; applied 
program receptivity 
1 i .mited by short-term 
focus on results. 



.... 
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Goals/Objectives 

Maintain U.S. leadership 
in areas of unique BES 
responsibility. 

- Provide for & support 
specialized research 
facilities. 

- Support highly compe
tent researchers. 

TABLE 38-l 

ENE~GY SUPl'ORTING RESEARCH 

Bud&e~ Data($ Millions) Status 
FY 711 FY 19 FY 80 FY 81 

--------------------------------------------Hiles tones--------------------------------------------

o Start decoanissioning o Shutdown of CP-5 
of limes Laboratory reactor at ANL, 
Research Reactor 
(ALRR), 

o Initiate construction 
of National Synchro
tron Light Source • 

o Start construction of 
Intense Pulsed Neutron 
Source-1 (lPNS-1). 

o Construction for LBL 
Atomic Resolution 
Microscope (ARH) 
started. 

o Establish lab for 
analysis of plant 
polysaccharides, 

o Completed decoODis
sioning of ALRll, 

o lPNS-1 operational, 

o Completed construc
tion, Combustion 
Research Facility 
(CRF) operational. 

o Termination of NHCC 
project. 

o Shutdown comparative 
animal research lab. 

--------------------------Stable isotopes sales program; number of sales-------------·------------
1,910 1,979 1 , 828 

o Begin major facility 
user' a progra,a. 

1,500 
(projected to end of 

FY 81) 

ENERGY RESEARCH ANALYSES (Formerly Assessment Projects): 

Analyze, assess, and 
make reco111111endations 
concerning selected R&D 
programs and the adequacy 
of the basic and applied 
research programs. 

Develop and evaluate 
satellite power concept. 

Develop engineering and 
economic data in innova
tive concepts. 

o Superconducting 
electric generation, 
-robotics, and uranium 
resources assessed. 

o Initial review meet
ing. 

o Fossil Energy 
Research Working 
Group ( FERWG) 
assessments of coal 
gasification and 
liquefaction, NEP-11 
supply strategies 
prepared, 

o Program initiated , 

o ERAB staff support 
initiated. OTEC, 
Battery, and FERWG 
oil shale assessments 
conducted, 

o Assessed DOE R&D 
program Technology 
Base. 

o Assessed selected DOE 
programs including 
OHER, biomass, and 
synfuels programs, 

o Study completed; DOE 
work terminated; 
evaluation activity 
transferred to NASA, 

o Terminated in second 
half of FY 81. 

Degree Original 
Objective Het 

o Provided adequate fund
ing to complete con
struction of several 
high-priority facilities. 

o Selected shutdowns 
required to provide 
adequate funding levels 
for BES science. 

o Not fully met; inventory 
depletion reduced ability 
to meet sales demand. 

o Successful; enhanced par
ticipation by academic 
industrial coDDunities, 

o Assessments sufficient 
to make required budget 
and progra1D1Ding deci
sions. 

o Successfully completed 
as planned. 

o Incomplete 



Goals/Objectives FY 78 

UNIVERSITY RESEARCH SUPPORT PROGRAM: 

Strengthen the capabili
ties of selected major 
universities to carry out 
longer range, multi
technology research, and 
manpower development 
programs • 

.... 
'° VI 

Develop new energy 
research and manpower 
development capability 
at smaller, historically 
minority universities 
and colleges. 

o 7 awards 
140 faculty 
280 grad. students 

o 8 awards 
24 faculty 
48 undergrad./grad. 

students 

TABLE 38-1 

ENERGY SUPl'OKTING RESEARCH 

Bud,&_et l)ata ($ Hill ions) Status 
FY 79 FY 80 

o 6 awards 
120 faculty 
240 graduates 

o 10 awards 
30 faculty 
60 students 

o 7 awards 
14 faculty 
20 students 

o 8 awards 
20 faculty 
40 students 

FY 81 

o 7 awards 
140 faculty 
280 students 

o 10 awards 
50 faculty 
30 students 

Degree Origina 1 
Objective Met 

o 11 universities received 
awards in response to 
this objective. 

o 750 exploratory reitearch 
projects supported; over 
two-thirds received· 
follow-on support from 
other DOE program.a, 
industry, etc. 

o 11 new graduate-level 
courses on energy R&D 
subjects developed. 

o 500 graduate students 
received support leading 
to MS/PhD degrees. 

o Seven joint research pro
grams developed between 
participating universi
ties and DOE National 
Laba or industry, 

o 11 universities received 
support in response 
to this objective. 
Seven projects subse
quently received follow
on competitive support 
from other DOE .programs 
or other agencies. 100 
students received sup
port leading to graduate 
degrees. Five new 
regionally oriented 
research programs were 
developed and received 
state funding. 



Goala/Objecti,\l~B 

Maintain university
baaed nuclear research/ 
training capability. 

Utilize unique research 
facilities of DOE 
National Laboratories 
for faculty/student 
research and training, 

Carryout manpower aaaeaa
aenta on supply/demand 
of manpower for current 
and future energy 

~programa, 
Q'\ 

Provide information on 
energy R&D to secondary 
school .teachers/students, 

- Support teacher
training institutes. 

TABLE 38-1 

ENERGY SUPpORTING RESEARCH 

Bud4et llllt~ ($ Millions) Status 
FY 78 FY 79 FY 80 FY 81 

o Five university nuclear research reactors refueled per year. Average of 10 "university 
reactor sharing" projects supported per year (increases utilization of nuclear reactors 
by faculty/students at colleges without research reactors). 

o Support provided 12 laboratories/universities consortia per year averaged 2,000 faculty/ 
student research appointments in the laboratories. 

Specific activities supported: 
Undergraduate/graduate student research projects 
Faculty research 
Faculty training in energy R&D 

Degree Original 
Objective Met 

o Provided support for 
average of 200 faculty/ 
500 students per year in 
nuclear engineering and 
nuclear science. 

o Increased the range of 
colleges participating 
in energy R&D. Trained 
new researchers. 

o Initiated support 
for baseline data 
analysis on numbers 
of scientists/engi
neers involved in 
energy. 

o Initiated support 
for Construction 
Labor Demand System 
(includes info on 
labor requirements 
for energy construc
tion projects). 

o Carried out thTee 
assessments on man
power requirements 
in conservation, coal, 
gasification, and 
renewable energy. 

o Initiated (81) assess- o 
menta in nuclear fis
sion/fusion and geo
thermal energy. 

Provided comprehensive 
information on manpower 
requirements to public/ 
private sector planners. 

o 68 institutes (avg. o 99 i nat itutes 
JO participants) 

o 97 institutes o 80 institutes o Provide training/info on 
energy R&D to an average 
of 2,000 teachers per 
year. 

- Deve !.op and disseminate o JO i.l\atr'.ACtiona l o l,. package ,;: o 15 packages o 5 packages o Provided examples of 
energy R&D experiments ins P: ·, ~t iou~ ~ .. ,ate,; ·: ~- "! ,:11 :O:-- -:'l'": ·t:&g':·--:-

, ~ ··: "l o -- - ' ' 



Goals/Obiectives FY 78 

HULTil'ROGRAH ~t-:NERAL l'URl'OSt-: FACILITIES: 

Kehabilitate/r•place 
unacceptable buildings, 
temporary facilities, 
utility systems, roads, 
and rai \roads and 
ensure installations 
comply with environ
mental, safety, and 
health regulations and 
safeguards and security 
r.,quirements to ensure 
continued operation of 
the DOE multiprogram 
laboratories. 

Current backlog of 
deficiencies totals 

~ $2 billion • ..., 

TABI.I,: 38-1 

t-:N~;KGY SUl'l'OKTING Kt-::rnAKCII 

Bud~et Data($ Millions) Status 
FY 79 FY BO 

o Program initiated in FY Bl. 

n· 81 
Degree Original 
Objective Het 

o 13 projects initiated. 

o $21.6 approp. for build
ings, 

o Fire and safety im
provements at Argonne 
National Laboratory and 
at the Richland site. 

o Replacement of deteri
orated and inadequate 
laboratory and office 
space at Idaho National 
Engineering Laboratory, 
Sandia National Labora
tory in Albuquerque, 
N.H., and at Oak Ridge 
National Laboratory. 

o Upgraded or replaced 
unreliable deteriorated 
and otherwise inadequate 
roofs and mechanical 
systems at Argonne 
National Laboratory, 
Idaho National 
Engineering Laboratory, 
and Lawrence Livermore 
National Laboratory. 

o Sll.4 approp. for site 
utilities. 

o Improved power systems 
reliability at the Rich
land site, Oak Ridge 
National Laboratory, 
and Idaho National 
Engineering Laboratory. 



~ 

Go11ls/Ob ject~'les 

BASIC ENERGY SCIENCES: 

Fundamental scientific and 
technical knowledge to develop 
options to meet energy goals, 

- Identify needs and opportunities, 

- Support highly competent 
researchers. 

~- Maintain liaison with other 
DOE programs, agencies, and 
scientific, academic, and 
industrial communities. 

- Promote early use of results 
of basic research, 

Haintain U.S. leadership in 
areas of unique BES responsibility. 

- Provide for and support 
specialized research 
facilities. 

- Support highly competent 
researchers. 

TABLE 38-2 

ENERGY SUPl'ORTING RESEARCH 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Reliance on industry; reliance on 
academia; transfer function to 
other agency, and/or expand 
functions of other agencies. 

o Depend on industry and/or OSTP, ' 
NAS to meet objective or eliminate 
objective, 

o Transfer function intact, depend 
on expansion of other agency func
tions, or eliminate objective. 

o None. 

o Reliance on industry; reliance on 
academia; eliminate objective or 
transfer to other agencies, 

o Transfer responsibility to other 
agencies; or consciously decide to 
give up U.S. leadership. 

o Transfer responsibility to other 
agencies; or close down facilities, 

o Reliance on industry; reliance on 
academia; eliminate objective; or 
transfer to other agencies, 

Anticipated Needs 
(for objective target date) 

o Continuing midtel"lll and long-term 
need. 

o Important to a coherent approach 
from a national point of view. 

o Health of U.S. economy dependent on 
scientific, technological advances, 
education of new leaders, 

o None if function is terminated. 

o Critical to maintain U.S. economy, 
new technology, production improve
ments heavily dependent on this 
objective. 

o Continuing co111111itment to maintain 
U.S. leadership in select areas of 
science. 

o Continuing co-itment to operate 
unique, national facilities, 

o Health of U.S. economy depends on 
scientific technological advances. 
U.S. leadership in advanced fields 
important to maintain economic 
leadership. 

FY 82: $305.6 

Budget Justification 
and Services Provided 

o Critical for maintaining U.S. 
world leadership; knowledge 
generated is widely disseminated. 

o Needed for program planning 
and responsiveness. 

o Nev data, concepts generated; 
people trained; U.S. leader
ship assured; results and 
trained people available to 
industry. 

o New concepts explored; data, 
results widely disseminated. 

o Maintain U.S. leadership in 
world science; help maintain 
advantage for U.S. industry 
in high technology. 

o No other alternative to 
obtain the results; results 
widely disseminated, 

o New data, concepts generated; 
people trained; U.S. leader
ship assured; results and 
trained people available to 
industry, 



TABLE 38-2 

ENERGY SUPPoRTING RESEARCH 

Anticipated Needs 
Goals/Objectives Alternative Methods (for objective target ~aJ:~) 

ENERGY RESEARCH ANALYSES (Foruaerly Aasessaent Projects): 

Provide the Department with 
independent, objective analyses 
and assessments on research and 
technical needs of existing and 
planned Departmental R&D programs, 

UNIVERSITY RESEARCH SUPPORT: 

Stimulate and support 
cooperative energy research/ 
manpower development programs 

,_.among universities/industry/ 
,oNational Laboratories. 
\0 

Assure operational capability 
of the major university-based 
nuclear research/training 
reactors. 

o Use other Government agencies, 

o Have assessment done by program 
offices, 

o Direct funding by industry for 
university-based energy research, 

o Rely on industry funding. 

o Resolve issues associated with 
perfo['lllance of programs and 
program goals, milestones, and 
objectives. 

o Department-wide basic and 
applied research planning. 

o Coordinated Federal research in 
several areas (e,g., materials) 
essential, 

o Increase dissemination of 
university research results to 
industrial application, 

o Produce sufficient replacement 
fuel in FY 1982 to meet reactor 
fuel needs in FY 1983 while new 
contractor is developing 
production capability. 

Budget Justification 
and Services Provided 

o Approximately 7 major assessments 
focused on specific objectives of 
selected programs will be 
conducted. 

o Acceleration of use of university 
energy reaearch by industrial, 
Lab groups, 

· o Develop new problem-oriented 
university research focused on 
industrial needs (funding for 
such research would be provided 
by industry). 

o Continuation of university nuclear 
research/manpower development 
programs. 



N 
0 
0 

Goals/O~jectives 

Reorient support for National 
Laboratory-based faculty/ 
student research/training 
programs towards critical 
nuclear/fossil technology 
manpower needs. 

Help ensure adequate.supply of 
professional level scientists/ 
engineers for involvement in 
future energy research programs 
(section 103 (10), P.L. 93-438). 

TABLE 38-2 

ENERGY SUPPORTING RESEARCH 

Alternative Methods 

o Rely on support from individual 
technology program offices. 

o Cooperative support with industry, 
other DOE technology programs. 

Anticipated Needs 
H<>!"~bjective target date) 

o Develop targeted research/training 
programs for engineering faculty/ 
students in National Lab nuclear/ 
fossil-oriented programs. 

o Ensure availability of graduate 
level engineers for National 
Laboratory/industrial R&D 
programs: 

- Carried out through support 
provided for Kraduate research 
traineeships in selected 
engineering disciplines. 

o Provide information on energy 
R&D needs, opportunities for use 
by secondary school teachers in 
science/engineering classes: 

- Increases number of students 
pursuing professional level 
science/engineering degrees. 

MULTIPROGRAM GENERAL PURPOSE FACILITIES: 

Rehabilitate/replace unacceptable 
buildings, temporary facilities, 
utility systems, roads, and rail
roads and ensure installations 
comply with environmental, safety, 
and health regulations and safe
guards and security requirements 
to ensure continued operation of 
the DOE multiprogram laboratories. 

o Leasing of necessary facilities. 
Leasing approach is not well suited 
to providing special laboratory 
facilities and is constrained 
due to remote location of DOE 
installations, need to have 
facilities on-site for security 
reasons, and lack of long-term 
leasing authority of DOE. 

o Annual dollar requirement 
estimated to be $160 million. 

Budget Justification 
and Services Provided 

o Increaae the numbers of student• 
pursuing energy-related technology 
careers. Continue support for 
faculty research participation 
in high-priority National 
Laboratory programs. 

o Increase graduate enrollment of 
U.S. students in critical energy
related engineering disciplines 
(including nuclear engineering). 

o Establish cooperative research/ 
training programs in energy with 
industry. 

o Continuation of support for energy 
manpower development efforts 
related to nuclear/fossil/basic 
energy sciences. 

o Continuation of project started 
in previous years. 

o Start of urgently required 
new projects • 

.. 
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Goals/Objectives 

Continue to centrally manage the 
HGPF program on a Department-wide 
level. 

TABLE 38-2 

ENERGY SUPPOR'flNG RESEARCH 

Anticipated Needs 
Alternative Methods (for objective target date) 

o If adequate facilities to house 
and support progrannatic activities 
are not provided, operations would 
have to be reduced or would have to 
continue in unsafe conditions not in 
compliance with safety and health 
regulations. Work could be transferred 
to other perfo['lllers if available. 

o Return to process where individual 
programs fund general use projects 
in competition with other programmatic 
requirements. Previously, this approach 
resulted in extensive backlog and did 
not ensure that critical deficiencies 
were corrected. 

Budget Justification 
and Services Provided 

o Development of unifo['llled 
procedures, guidelines, 
and policies. 
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Goals/Objectives FY 78 

Total Obligational Authority: $58.2 
$57 .o Obligation: 

Environmental Safety 
& Health (ES&H) 
and Quality Assurance . 
actions in DOE 
programs: 

Provide guidance, 
assistance, and overview 
to achieve a high level 
of Department-wide 
nuclear and operational 
ES&H protection and 
quality assurance in 
DOE programs through: 

- Issuances of DOE 
standards and guide
lines for both ES&H 
and quality assurance 
functions. 

- Annual reviews of: 

--Contractor-operated 
facl lit ies. 

--DOE program safety 
analyses. 

- Response to NRC, 
FEHA, and other 
agency requests 
for assistance. 

o Less than 1% of 
workers received 
radiation eKposures 
over 2 rem. 

o DOE injury and 
property loss rates 
were less than 25% 
of general U.S. 
industry averages. 

o 20 standards/guide
lines were revised. 

o Over 70 appraisals 
were conducted. 

o Responded to over 
125 requests. 

TABLE 39-1 

ENVlRONlreNT AND SAFETY 

PROGRAM ACCOHPLlSHHENTS 

Budget Data($ Millions) Status 
FY 19 ---n--,m 

$65.4 
$64.6 

o Less than 1% of 
workers received 
radiation eKposures 
over 2 rem. 

o DOE injury and 
property loss rates 
were less than 50% 
of general U.S. 
industry averages. 

o 3 major orders were 
completed. 

o Over 80 appraisals 
were conducted. 

o Responded to over 
150 requests. 

$69.3 
$67.5 

o Less than 1% of 
workers received 
radiation eKposures 
over a more stringent 
standard of 1 rem. 

o DOE injury and 
property loss rates 
were less than 50% 
of general U.S. 
industry averages. 

o 15 standards/guide
lines were revised. 

o 63 appraisals were 
conducted. 

o Responded to over 
lSO requests for 
assistance. 

ff1l1 

$65.8 
$63.4 

o 1981 radiation, 
injury, and loss 
data not yet 
available. 

o Al 1 DOE orders 
were revised and 
issued. 

o To date over 
60 appraise le 
were conducted. 

o Responded to over 
lJO requests 
for assistance. 

Degree Orig1na 1 
Objective Het 

o Radiation exposures, 
injuries, and property 
losses were kept as low 
as possible within the 
limits of resources. 

o All ES&H standards have 
been revised. 

o Appraisals objective 
substantially achieved. 

o Request objective 
achieved. 
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Coala/Ob_jectives 

- Ha intenace of 
dtate-of-the-art 
radiological 
elM!rg-,nc y response 
to detect and assess 
releases into the 
at111<>sphere. 

Health and Safety related 
aandatea external to 
current DOE operating 
faci I itiee: 

Survey, ■ upport, and 
overview safety-related 
re-dial actions at 
■ ites and facilities 
contanainated by past 
Covernnaentel nuclear 
operations in accor
dance with NE/EP 
schedules. 

!~U~'!-___! 

►:NV IKUNNl,;NT A_NO S,UTI'!_ 

__________ ll~dget ~ta ($ Hi 11 ions) S_!:_a~~-"---
fY 18 fY 71} fY 80 

o Haintained rapid 
response capability. 
Conducted lb back
ground rad io19,,tr i c 
surveys of nuclear 
facilities. Coir
pleted Ri,O phase 
l,,r atnaosphcric 
11.elease AJvisury 
Capability (AllAC). 
Responded to 
8b requests ( or 
aasiatance. 

o Sites involved: 19 
Survey a 
conducted:!/ b9 
Reports 
pub I ished: I 1 

o Haintained rapid 
response capability. 
Conducted 24 back
grou,ul radiom,,tric 
surveys o( nuclear 
facilitie,i. Hegan 
imple19entation u( 
AKAC. Ke sponded 
to State of l'a. and 
NKC requests (or 
monitoring and 
assess,llt!nt at THI. 
Responded to 100 
other requests (or 
assistance. 

o Sites involved: 11} 
Surveys 
conclucted: 21 
Reports 
published: b1 

o Haintaincd rapid 
responHe capability. 
Conducted l~ back
ground rad io,oet r i c 
surveys of nuclear 
facilities. Began 
planning AJlAC as 
broad •·ederal 
resource, Assisted 
t,;l'A in THI purge. 
Kesponsed to 
80 requests for 
assistance. 

o Sites involved: 
Surveys 
conducted: 129 
Reports 
pub I ished: H 

7J 

n Ill 

o Naintained rapid 
response capabi I ity, 
Conducted 24 back
ground racliometric 
survey ■ o( nuclear 
facilitiea. 
AKAC response for 
a DOE facility is 
1/2 hour. Responded 
to about 100 requests 
for assistance. 

o Sites involved: 48 
Surveys 
conducted: 91 
Reports 
pub I ished: 102 

!/The magnitude o( a ■ urvey may involve a residence, a couaple11 facility, or hundreds of acres of land, 

~ 

Degree Original 
Objective Net 

o Reaponded to al I 
request• for emergency 
as ■ i ■ tance. 

o Substantially achieved 
program objective. 



Coala/ObJectives 

Environmental Assessment 
and Compliance Actions: 

- Assist the Department in 
the timely antlclpatlon 
and resolution of ES&H 
protection issues 
related to the develop
aent of new energy 
technologies. 

N 
0 
V, 

FY 78 

o Established Environ
mental Coordinating 
Committee for each 
technology develop
ment progr-. 

o Instituted Environ
mental Development 
Plana for major 
technology R&O areas 
associated with tech
nology development. 

o Provided basis for 
control technology 
aspects of major 
DOE pollcies, 
including sulfur 
emission standards 
and New Source 
Performance 
Standards for SOx, 
NOx, and particulate 
emission levels. 

o Identified need for 
improved waste-water 
treatment syste■s to 
meet effluent regu
lations for fossil 
energy demonstration 
plant designs. 

o ldentlfled control 
technology require
ments for addressing 
global CO2 proble■; 
provided basis for 
expanded DOE CO2 
program lnltlatlves. 

TABLE 39-1 

ENVlRONHENT ANO SAFETY 

Budget Data ($ Millions) Statue 
n 79 -- -FY-80 

o Assessed environ
mental readiness 
of selected tech
nologies. Prepared 
Environmental Project 
Plans for major 
projects. Completed , 
Environmental 
Development Plans 
for major technology 
progra■ s. 

o Conducted environ
mental technology 
assess■ents including 
National Coal 
Utilization Assess
ment of large-scale 
coal use, and co■-
munlty l■pacta of 
Solar Energy Systems. 

o Assisted in redirect
ing oil shale tech
nology programs to 
address ■ajor envi
ronmental issues. 

o Coal/water slurry 
transport program 
provided basis for 
DOE progra■ position 
on the environmental 
readiness of this 
technology. 

o Established special 
com,.ittee and 
research program 
on magnetic fusion; 
extended plans and 
readiness baseline to 
over 30 Departmental 
programs. 

o Co■pleted geothermal 
technology asseaa
■ent for geothermal 
systems ln 
California. 

o Completed solar 
energy assesa■ent 
for Domestic Polley 
Review. 

o Co■pleted assessment 
on wood combustion 
which persuaded 
Department not to 
request Federal tax 
credits for residen
tial wood stoves. 

o Assessments initiated 
in Magnetic Fusion, 
Uranium Enrichment, 
Indirect Liquefac
tion, Enhanced 011 
Recovery, and 01 rect 
Heat Ceothemal. 

ff8I 

o Completed Advanced 
Isotope Separation 
ERO; directed atten
tion to possible 
differences between 
three compet lng 
processes relative 
to a critical 
materials usage. 

o Completed Trans
portation Programs 
ERO; instrumental 
in selection of 
fluid for Rankine 
bottoming cycle 
appl lcatlona. 

o ERO and EDP efforts 
terminated at the 
end of FY 81. 

o Completed l■pact 
aaaess■ent of large
scale solar energy 
biomass systems. 

o Completed Urban 
Tranaportat ion 
Assess■ent; provided 
travel demand models 
to DOE and DOT. 

o Completed Envlron■en
tal Characterization 
lnfonaatlon Reports 
for 17 energy sys
tems, providing 
documented reference 
to DOE environmental 
data files. 

Degree Orlglna 1 
Objective Met 

o DOE has fulfilled its 
programmatic objectives 
by: 

Providing manage■ent 
with objective lnfor-
■atlon on EH&S impacts, 
control technology 
strategies, and envi
ronmental readlnesa 
of energy technologies. 

Establishing envlron
■ental planning and 
documentation. 

- Halntalnlng an accurate 
referenced inventory of 
energy/environmental 
data. 

o Assisted ln resolution 
of issues with ■lnlmu■ 
delays In program lmple
aentatlon, and providing 
balanced DOE energy
environment policy 
decisions. 



Coal a/Objectives 
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FY 78 

TABLE 39-1 

ENVIRONMENT AND SAFETY 

&udiet Data($ Millions) Status 
FY 79 FY 80 

o Assisted in estab-
1 ishing program 
plans in Advanced 
Environmental Control 
Technology, coal 
cleaning, underground 
coal conversion, 
synthetic fuels, oil 
shale and gas clean
up technologies. 

o Assisted in develop
ing DOE position for 
control technology 
aspects, costs, and 
impacts of new strip 
mining regulations 
developed by 
Department of the 
Interior. 

o Identified high 
ambient levels of 
carbon monoxide at 
University of 
Minnesota Gasifier, 
alleviating early 
correction without 
major incident; 
assessed the effi
ciency of other 
control technologies 
at the site. 

o ~mpleted review 
and update of 
environmental data 
base for JJ energy 
technology systems. 

o Prepared technology/ 
environmental hand
book for use by 
energy and environ
mental community. 

o The DOE technical 
programs and the EPA 
control technology 
wastewater cleanup 
development programs 
were provided infor
mation for the 
development of 
expanded programs 
in water cleanup 
requirements . 
Identified waste
water and water 
cleanup problems 
resulted in more 
conservation designs 
for pi lot plant 
facilities. 

o Completed assess
ments of control 
tech no logy and 
readiness for 
deployment in 
geothenaal, wind, 
and urban waste 
energy systems. 

o Completed Solar 
Heating Materials 
Handbook; provided 
information to DOC 
and industry on 
control technology 
for solar heating 
systems. 

FY 81 

o Developed synthetic 
fuels wastewater 
program, including 
development of 
advanced biological 
and/or physical 
chemical treatment 
systems; provided 
basis for expanded 
program effort at 
PETC and HETC. 

o Assessed wastewater 
treatment require
ments and provided 
control technology 
alternative for 
groundwater pollution 
and related problems 
f1om in-situ coal 
and oil shale 
technolegiee. 

o Confirmed technical 
feasibility of 
innovative control 
options for simul
taneous removal of 
SOX and IWx, and , 
enhanced particulate 
removal, allowing 
further development 
as alternative for 
meeting emission 
regulations. 

o Completed assess
ments of compressed 
air energy storage, 
geothermal and 
biomass energy 
options; provided 
judgments on the 
control technology 
options and strate
gies for deployment. 

Degree Original 
Objective Met 
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TABLE 39-1 

ENVIRONMENT AND SAFETY 

Budget Data ($ Millions) Status Degree Original 
Goals/Objectives FY 78 FY 79 FY 80 FY Bl Objective Het ___ _ 

Assist the Department in 
the timely anticipation 
and resolution of ES&H 
protection issues related 
to changes in environ
mental laws and regula
tions. 

o Completed comprehen
sive national and 
regional assessments 
for EIA First Annual 
Report to Congress:
and First National 
Energy Plan. 

o Assembled and 
standardized 
energy/economic/ 
environmental data 
base. 

o Completed issue 
analyses on water 
availability for 
energy development. 

o Established Environ
mental Coordinating 
Issues Co-ittees. 

o Completed envlron
mental assessment 
of Second National 
Energy Plan, and 
analyzed energy sce
narios in EIA second 
Annual Report to 
Co~ress. 

o Completed environmen
tal assessments for 
oil shale tax credit 
initiatives and 
building temperature 
control policies. 

o Developed new methods 
for analyzing long
range air pollution 
problems, 

o Prepared environmen
tal analyses for 
light-duty deisel 
market expansion 
plans. 

o Completed 10 
regional energy/ 
environmental data 
bases to improve 
assessment capability. 

o Analyzed future energy 
scenarlo ln EIA Third 
Annual Report to 
Con_g_ress. 

o Conducted environmen
tal assessments for 
legislative proposals 
on synfuels, lead in 
gasoline, light-duty 
diesels, and Federal 
leases for coal, oil, 
and gas production, 

o Assessed impact of 
energy initiatives 
on carbon dioxide 
and acid rain 
problems. 

o Continued to review 
impacts of new 
environmental 
regulations: 

- Air: prevention of 
significant deteri
oration, visibility 
protection, sulfur 
oxide and partic
ulate criteria, 
industrial boiler 
standarJs, State 
Implementation 
Plans, 

o Completed environ
mental analysis for 
Third National Energy 
Policy Plan and 
analyzed energy 
scenarios in EIA 
Fourth Annual Report 
to Contreas. 

o Completed five 
assessment handbooks 
to assist in DOE 
project evaluation. 

o Conducted special 
regional assessments 
for energy develop
•enta in Rocky 
Mountains, Appalachia 
and Northeast. 

o Led DOE study of 
proposed changes to 
Clean Air Act. 

o Participated in 
interagency acid 
rain task force 
and work groups, 

o Conducted analyses 
and coordinated DOE 
responses to several 
proposed regulations: 

- Alr: vlaibillty, 
PSD sulfur oxide and 
part l c~late trlterla, 
nl trogen ox i de stan
dards, industrial 
hnl lp,-q. 

o Secretarial officers 
were fully informed 
of environmental con
sequences of energy 
plans and strategies, 

o Secretarial officers 
notified of potential 
impacts of proposed 
regulations. DOE 
positions resulted in 
more realistic and 
leas energy-impacting 
regulations than those 
originally proposed. 



Goal•/Ql>jectivea 

Ensure that DOE programs 
Nare not delayed due to 
O failure to comply vith 
00 environ■ental require-

ment•, including the 
National F.nviron■ental 

Policy Act (NEPA) by 
providina: 

Guideline• preparation 
and training progr-■•• 

- Oeter,aination of NEPA 
requirement•. 

NEPA document reviev1 
(i.e., EIS' 1, EA'1). 

Assiatance to project 
offices in 1ecuring 
requi1ite environ-ntal 
per,ait1 and approvals. 

·rAR!:!°~)li 

t:tfV IIIIINHt:N·r ANO SAt't:'l'Y 

RudMet Data U Hill ions) Sta_t_u_s _______________ _ 
FY 18 fY 79 fY 80 n ISi 

o Conducted regulatory 
i ■pact analyei• on: 

o Conducted regulatory 
analyses on: 

- Water: petroleum 
refinery stan
dards. 

- Water: £((lucent 
guidelines (or 
utilities and 
refineries. - Utility new source 

air pollution 
controls. 

- Utility waste 
disposal regula
tions • 

- ~w surface 
.. ining controls. 

o Compliance accomplish- o 
ed on approxi■ately 
100 DO£ actions; only 
one action delayed. 

- Ut ii it y NSl'S. 

- Hazardou• wastes. 

Water pollution 
controls. 

- Surface ■ ining 

controls. 

- Toxic Substancea 
Act. 

- Industrial Boilers. 

- Hazardous vastes, 

- Wilderness Study 
Review. 

Roadless Area 
Review. 

- Coast a I Zone 
Hanage■ent. 

- State surface 
mining control a. 

- llazardoua vaatea. 

- Toxic aubatancea. 

Continued Environ
mental lsaues 
eo-ittee coordina
tion procesa. 

Compliance acc01Dpliah- o Co■pliance acco■plish- o Compliance accom-
ed on approxi■ately ed on approximately plished on approxi-
llO DOE actions; no 260 OOE actions; one ■ately 270 DOE 
action• delayed. action delayed. action■; no action ■ 

de layei: 

Degree Ori&inal 
Objective Het 

o Compliance aco,apliahed on 
approximately 760 DOE 
action■ vith very fev 
delay■• 



Goal1/0bjective1 

!nviro-ntal, Safety, and Health 
(t:S,H) and Quality A11urance action, 
ia DOI Proar-•• 

Provide auidance, a11i1tance, and 
overview to achieve• hiah level of 
Depart•nt-vide nuclear and 
operational ES,H protection and 
a11urance of quality in DO! 
proar-• throup: 

Ja1uance of DOE 1tandard1 and 
1uideliae1 for both ES,K and 
Quality A11urance function,. 

N- Aaaual reviev1 of: 
0 

'° - Contractor-operated fecilitie,. 

- DO! proar•• aefety enelyae,. 

le1pond to NRC and other •aency 
reque1t1 for a11i1tence. 

TAIILY. )9-2 -------

~_J_!IONNENT AND SAt"t:'fY 

CIIRllt:NT l'ROGKAH OBJEC'flVES AND IIUOGET 

Alternative Hethod1 

o Rely 1oley on field office, and 
technology progra■ reviev,. 

Anticipated Need, 
(for objective target date) 

o Conduct ■anege■ent eppreiael,. 

PY 82: 07.l 

Budaet Ju1tification 
and Service, Provided 

o Fulfill con1re11ionel ■andete to 
a11ure public health end 1efety in 
DO! operation,. 

o Allow NRC, OSHA, EPA to approve 
DOE operation,. 

o Provide DOE 1tenderd1, require■ent1, o Provide an independent nuclear 

o Contract witk private ,ector to 
have independent e11e11■ent1 
perfonied. 

o Follow lead of private 1ector. 

o Trenafer progr•-•tic and a11e11-
■ent re1pon1ibilitie1 to other 
co■ponent1 of DO!, or to other 
aaenc ie •• 

and order, to en1ure nuclear ,afety overview and advi1ory capability 
and health protection. to 1enior ■anaae■ent. 

o leviae all ES,K atandanh and 
conduct review,. 

o Provide ES,K aaauranca through 
appraiaal viaita, reporta, etc. 

o Provide ES,K policiea and auidance, 

o Provide technical advice to DOE 
contractor,, other Federal a1encie1, 
and general public. • 

o Provide a11i1tance in inve1tigatina 
accident,. 

o Provide ■anage■ent auidance on 
Es,u contracta. 

o Provide technical aupport and 
a11i1tance to other coaponent1 
of DOE and other aaenciea. 

o Provide an independent appraiaal 
of field offica ES,K proar-•. 

o Aa1i1t other a1encie1 •• required 
within reaource ceilina. 



Go•l•/Objective• 

Naiat•ia •t•te-of-the-•rt 
r•diolo1ic•l eaer1ency re•pon•e 

N .... 
0 

to detect •nd •••e•• relea•e• into 
the •tao•phere. 

Survey, •upport, •nd overview 
•afety-rel•ted reaedial •ction• •t 
•ite• •nd f•cilitie• cont•■in•ted 
by P••t Covern■ent•l nucle•r 
oper•tion• io •ccordaace with NE/U 
•chedule•• 

TABLE }9-2 

t:NVIRONHt:NT AHD SAft:'CY 

Altern•tive Hethod• 

o Develop c•p•bility in NRC, FEHA, 
EPA, or the •t•te•• 

o Tranafer progr•-•tic and 
•••e••■ent re•pon■ ibilitie• to 
other co■ponent• of DOE, or to 
other •gencie•· 

Anticip•ted Need• 
(for obj•ctiv• t•rg•t d•t•) 

o l■ prove •t•te-of-the-•rt r•dio
logic•l ■onitoring •nd ••••••
■•nt capability through: 

- Procureaent of two heli
copt•r• for re•pon•e •nd 
r•diation •urvey•• 

- De•elopt1ent of •ir-tr•n•
portation co-unic•tion• 
cap•bility. 

- Exp•n•ion of A.RAC to provide 
1/2 hour re•pon•e for ••I DOE 
faciliti••• 

o V•lid•te radiologic•l control, and 
•••rg•ncy re•pon•• progr••• of DOE 
op•r•tion• through initiation of 
co■pr•hen•iv• •ite-vide e••rci•e• 
of •••rgency plan•• 

o Conduct, ev•lu•t•, and docu■•nt 
r•diologic•I •urvey• to deterain•
n•ture and eatent of conta■ina
tion, need for •nd ■•gnitude 
of re■edial action. 

o De•ign■ te proce1•ing aite• and 
Yicinity propertiea for conduct 
of r•■edi•I action, and deteraine 
prioritie• on the b••i• of potential 
health effect ■• 

o lnd•pendently ev•luate •nd concur 
in Nation■ ! Environ■ent•l Policy 
Act docu■ent• •nd r•■edi•l •ction 
pl•n• prepar•d before cle•nup 
operation■• 

ludaet Ju•tific•tion 
•nd Servicea Provided 

o Provide e■eraency re1ponae 
capability for reapoodina to 
any nuclear •ccident or 
incident. 

o fro•ide eapert •••i•tance to 
other •1encie1 in pl1noin1 for 
and reapondina to nuclear (or 
other) e■eraencie•. 

o lleapond to the ■-nd•te1 of 
f.L. 95-604, •nd the Atomic 
Eneray kt1 of 1946 and 1954, 
aa •■ended. 



t,J 

Co•h/9b_iect i vu 

FGviro-at•l •••••••at •ad 
coapli•ace •ctioa•. 

::::: AHiat DOI ia the ti•IY •aticipa
tioa and re•olution of 156H pro
t•ction i••u•• related to ch•na•• ia 
enviro-nt•l l•v• and naulation•, 
DOI iaitiativ••• •nd develop■eat of 
aev eneray technoloai••• 

TABLE ·19-2 

ENV lllONHt:NT ANO SAFETY 

Altern•tive Hethod• 

o Tr•n•fer fuactioa to DO! proar•■ 
office• or other Federal •aeacie•• 

o Tr•••fer fuactioa to DOE proar•■ 
office,. 

o !li■ in•te function on •••u■ptioa 
th•t priv•te •ector viii pl•y 
1tronaer role in environaent•l 
•t•ad•rd •ettin& •ad review•• 

Anticip•ted Need• 
(for objective t•rget d•te) 

o Conduct independent r•diologic•I 
•urvey• •nd r•don ■onitoring network• 
before, during, •nd •fter cle•nup 
oper•tion• to deter■ine ch•a&e• in 
r•dioloaic•l coadition•• 

o l■ple-nt review procedure to 
certify th•t cle•nup i• in 
coapli•nce with •pplic•ble 
•t•nd•rd• •nd •pecific•tioa•• 

o Aa•ure th•t •ll nece•••ry !S6H con- o 
trol• •re incorporated in the final 
pl•nt de•iaa•, and that the coatrol 
technoloaie• applied •re co•t 
effective •nd •t•te of the art. 

ludaet Ju•tific•tion 
•nd Service• ,Provided 

1S6N •ad coatrol techaoloay 
•••e••■eat viii b• eateaded •ad 
eapanded to covar aucl••r r•n•rcb 
and oper•tioa•. Coac«-it•at 

· reduction of effort viii be ■-de 
in the fo••il, coa•erv•tio■, •ad 
reaev•bla are•• 

o Conduct eaviro-ntal, health •ad 
••fety, coet, benefit, riek, and 
i■p•ct •••e••■ent• for DOI iai-ti•~ 
tive• and •trategic •ction•, e.,.; 
National EDeray Plaa, dereaul•tion 
propo••I•, UD initiative•• 

o All of th• ■•jor aaviro-at•I, 

o Provide e•rly v•rnina to technoloay 
proar•■ office• of potenti•l new 
environ■ental, he•lth, •ad ••fety 
reaulation• to avoid progra■ del•Y•• 

. ••fety •nd he•ltb hv• eaforced 
by IPA, OSHA, •ad Interior will be 
reauthorised •ad revi•ed over tbe 
aeat 4 ye•r•• 

o Naay aev reau l•t ioa• vi II 
be propoeed and pro■ula•ted 
which caa •everely i■p•ct DOI 
operatina f•cilitie•' co•t• •ad 
productivity,•• veil•• th•t of 
tbe eaeray iadu•try. 



TAaLE 19-2 

ENV IRONKENT AHO SAFETY 

Coah/~jactive• 

lftaur• that the Dilpart-at'• pro
ara■a and project ■ are not delayed 

Al tt!rnat ive Ne thoda 

du• to failure to co■ply with envi
ro-ntal raquir•-nta, includin& th• • 
National loviro-ntal Policy Act 
(ll!PA) by providiq: 

o Tranafer direct NEPA co■plianca 
overaight to other Federal 
regulatory agenciea, auch aa 
NIIC, OSHA, !PA. 

o Abolieh independent review 
capability, placing full 
re ■pon■ ibility on the DOI 
progr■• office ■ to prepare 
adequate, ti-ly NEPA 
docu■ent ■• 

- Qaidalio•• and trainiQ& pro1ra■•• 

- Di!teraiaatioo• of NEPA raquira-
■enta. 

- NEPA doc-at r■ Yiewa (i.e., 
EIS'a, IA'a) • 

- Aa aiatanc•• to project off ice a in 
aecuria& requi ■ it• aoviro-otal 

I\J per■ ita and approval ■ • .... 
t,.J 

Anticipated Need ■ 
(for objective target date) 

o Eneure that ■ajor DOE action ■ 
are in coapl ianca with Nt:PA. 

ludaet Juatificatioa 
and Service ■ Provided 

o NtPA docuaeatation ■u■ t be 
reviewed for ■ajor DOI proara■ 
and project actioaa ia order 
to allow tho■• actioa■ to 
proceed without delay due to 
enviro-ntal requir■Mota. 
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G>als/Objectives FY 78 

Total Obligational Authority: $207. 5 
$205.6 Obli&ation: 

Identify, analyze, and 
reduce health and 
environmental uncertain
ties which impede U.S. 
energy policy . 

- Determine the nature 
of energy-related 
materials and radiation 
to which workers or 
the general population 
may be exposed, and 
improve measurement 
and dosimetry 
systems. 

o Began comprehensive 
chemical, biological, 
and ecological data 
base for early 
analysis of health 
impacts of coal lique
faction and high- and 
low-Btu gasification, 
surface retort shale 
oil, and geothet111al 
operations. 

o Completed development 
of a new measurement 
technique with un
precedented sensitiv
ity called resonance 
ionization spectros
copy, and demonstrated 
its capability to de
tect single atoms. 

o Completed develop
ment of techniques for 
calibrating measure
ments of internally 
deposited radionu
clide& that are 
essential for 
accurate estimation 
of radiation dosage. 

TABLE 40-1 

HEALTH AND ENVIRONMENTAL RESEARCH 

PROGRAM ACOOHPLISHKENTS 

Budget Data ($ ~illions) Status 
FY 79 FY 80 

$197.l 
!195.8 

o Initiated comparable 
studies for fluid
ized-bed combustion 
vs. conventional com
bustion, and in situ 
shale oil operations. 

o A comprehensive study 
of the environmental 
concerns associated 
with geothet111al energy 
production in the 
Imperial Valley of 
California was com
pleted and the results 
published . 

o Completed development 
of a sensitive moni
toring system for 
fluorocarbon atmo
spheric tracers which 
enables studies of 
pollutant transport 
over long distances, 
i.e., ca. 1,000 km. 

o Development of a 
nuclear track de
tector for personal 
neutron dosimetry was 
completed. 

$210.1 
!208.4 

o Initiated multidis
ciplinary studies on 
combustion of coal/ 
oil mixtures and 
coal-derived liquids. 

o A compilation of 
environmental data 
from the Paraho 
surface oil shale 
retorting process 
was published. 

o In collaboration 
with other Federal 
agencies, a portable, 
progra,-able mass 
spectrometer system 
for measurement of a 
variety of atmospheric 
pollutants was 
developed. 

o Neutron radiation 
fields inside the 
containment of 
pressurized water 
reactors were charac
terized in detail 
providing improved 
estimates of potential 
worker exposure. 

FY 81 

$209.9 
!207.3 

> 

o Completed high
Btu gasification 
evaluation; showed 
minimal problems. 

o A prototype, personal 
magnetic field 
dosimeter system to 
measure workplace 
exposure to high 
fields was developed 
and field tested. 

o Instrumentation for 
detecting chemically 
contaminated surfaces 
was developed and 
field tested to 
protect personnel 
in synfuel produc
tion facilities from 
skin exposures. 

o Annual occupational 
exposure limits for 
intake of all signifi
cant radionuclidea was 
compiled. and publ i. s hed 
under the auspice9 o f 
the International Com
misRinr'I ,..., ... n ' • • 

Degree Original 
Objective Met 

o Defined key issues and 
research needs and pro
duced and published 
sound scientific infor
mation for understanding 
and reducing health and 
environmental risks of 
energy ~ptions. 

o DOE and its predecessor 
agencies produced most 
of the radiation dosim
etry techniques in use 
today. 

o Instrumentation has 
been developed to 
measure many of the 
biologically active 
substances that may 
present potential 
hazards. 

o Extensive chemical and 
radiation characteri
zation data has been 
developed on products , 
effluents , and emissions 
from energy-related 
activities. 



Goal•/Objectives 

- Deter-aine mechanisms 
that contro 1 and 
influence tota 1 
ecosyatema and the 
cycling of energy 
by-products through 
the■• 

N .... 
.f:-

Quantify human heal th 
risks for late effects 
of acute and chronic 
exposure. 

FY 78 

o Diacovered microbial 
indicator of soil 
fertility for eval
uating disturbed and 
undisturbed soils, so 
that level of aoil 
amendments needed 
can be quickly 
deteaained. 

o Developed innovative 
animal traps for pop
ulation atudiea that 
showed ■any aniaala 
l lated as "endangered 
or rare" were only 
hard to catch. 

o As a result of new 
atmoapheric transport 
research findings, 
atmospheric diffusion 
parameters were revised 
which significantly 
improved estimates of 
pollutant concentration 
levels. 

o Demonstrated that 
workers with high 
plutonium body burdens 
had no excess mortal
ity fro■ any cause. 

TABLE 40-1 

HEALTH AND ENVIRONMENTAL RESEAKCH 

Budget Data($ Millions) Status 
FY 79 FY80 

o Discovered new dune 
grass and developed 
novel planting tech
niques to stabilize 
sandy areas on the 
arctic slope. 

o Completed model that 
uses tritium to deter
mine uptake ratea of 
energy by-products in 
ecosystems. 

o Devised a geobotani
cal mapping ayate■ 
that will aasist in 
decisions on reaource 
development in wilder
ness areas. 

o Developed ultra aenai- o 
tive techniques for 
characterizing chemi
cal form of transur
anic& in enviroR111ent 

Completed a aynthe
aia of transuranic 
research in the en
vironment that is 
being uaed extensive
ly for nuclear waste 
manage■ent practices. 

so appropriate stabili
zation methods could 
be made . 

o The Atmospheric Re
lease Advisory Capa
bility (ARAC) ayste■ 
provided a definitive 
forecast of the dia
tribution of radio
activity and popula
tion exposures fl'om 
the Three Hile Island 
accident. 

o Initiated study of 
workers at nuclear 
shipyards to evalu
ate the possibility o( 
increased cancer mor
tality related to 
exposure to low-level 
ionizing radiation . 

o Studies of the 
atmospheric trana
fonaationa of poly
cyclic aromatic hy
drocarbons released 
from coal-fired 
powerplanta showed 
that some are rapidly 
degcaded while other■ 
are converted to 
■utagenic oxides and 
nitro compounds. 

o Workera from uraniu■ 
processing plants show 
no evidence of in
creased mortality from 
radiation except for 
possible increase in 
lung cancer deaths. 

FY 81 

o Completed several 
models on ■ tressed 
ecoay1te■1 for pre
dictin&: aquatic 
plant productivity, 
animal population 
dynamics with eco
ayate■ changes, and 
optimal plants specie, 
for revegetating 
different re&iona. 

o Developed technique 
for monitoring spent 
shale leachate as they 
move into ground water 
systems. 

o A three-year field 
study of atmospheric 
wind dynamics and 
tracer dispersion in 
complex terrain was 
completed at The 
Geysers geothermal 
energy production area 
in Califol'nia. Thia 
improved data base will 
be incorporated into 
better mathematical 
models. 

o Initiated cooperative 
study with Yugoslavia 
to evaluate the health 
effects of workers at 
their Lurgi gasifier 
plant. 

lle&ree Od&inal 
Objective Net 

o Diacoverie ■ and com
pletions of research 
have kept pace with 
the support that the 
reaearchera have 
received. 

o Atmospheric transport 
models have been devel
oped with a reasonable 
degree of predictive 
capability in relatively 
simple situations. 

o DOE remains primary 
supporter of Nation'• 
efforts to define 
human risk to late 
effects of both chronic 
low-level exposures from 
the nuclear fuel cycle 
and fco■ acute exposure ■ 
from weapons testing and 
uae. 

-,, 



Go,,1, /01> i""~ _i yc s 

Provide detaill!d 
experi-ntal hl!alth 
effl!cta data useful for 
predictin& ri•k tu hu-

N aan• fro■ reali1tic ex-
~ po ■urd levdl• of energy

related eaiaaiona. 

l"AUl.t: 40-1 

Ut;,\t;ru ANO t:NV IKIINHt;NTAI. Kt:lit:AK~II 

lludgct l);Ua U Hilliuns) Statu"' 
n 111 t'Y 79 t'Y 110 

o C.,ntralized all hcalth o 
and aurlality atudie11 

la1JrUVl!d aput,ua 
cytology techniqul!d 
Co va I idac ,~ now nou
lnva~ ivu pco~~duc~• 
fur early dl!tection 
of lung cancl!r. 

of DOt: pdraonnel and 
contractor work"r"' to 
iaprovl! data collection 
efficiency and incr.,ase 
aampld 1ize. 

o Life apan atudie" of 
A-bo,ab ~urvivora 
cunfinu rl!lation 
bl!tweell radial ion 
duae anJ cancer 
iaortd ity. 

o Conducted ■ajor 
pro11raia1 to devulop 
inl!xpenaive, reliable 
ahort-tl!r• bioaaaaya 
for to•icity. 

o Validate by ani■al 
teats predictivl! 
capability of ahort
ter• biousays , for 
carcino11enic potential 
of co■ple• ai•turea. 

o Conducted pro&raaa to 
develop •enaitivl! 
indicaton of diaeasl! 
in hu■ana. 

o Conducted aajor 
animal aludiea to 
evaluate dose and 
dose-rate dl!pcnd.,nce 

for nt:utron .ind II""""" 
ray cancer induct ion. 

o Growth and dl!Vl!lop
aent in l"t g.,n.,ra
tion off•pring of 
A-boab aurvivord 
•how no radiation 
effects. 

o Applil!d short-lo:rm 
bioadaay• to coiaple.11 
mixtures fro■ coal 
conversion pilot 
plants. 

o Showl!d that shale 
oil ia slightly aore 
care i.nogenic than 
n.itural petroleuia 
but auch lesa ao than 
coa I I iquida. 

o Produced laboratory
acale ayate■ for 
dctecting abnonual 
proteins ••aociated 
with diaeasl!. 

o Hajor reduction in 
efficiency of ga~•a 
ray induct ion uf 
tu1110r• with ro:ducl!d 
dusl! rate not found 
for nl!utrons, 

o ldcntifi-,d asaucia-
t iun betwc"n raJ iuia/ 
·rad••n l!&puaure and 
brca•t ca,a.:dr initi
ation a•ong f.,,aall! 
radiu■ dial paintera. 

o Nl!w techniqu"a 
dl!Vl!lopl!d for uarly 
dctl!ction of prl!
canc.,roua cytologi
cal le11iona and 
"na:y•atic chan11ea in 
•ynfu.,I worker•• 

o Showed that fluid
ia:cd-bcd coM1bustion 
present• no unique 
health effecu 
prob leas. 

o !ihowl!d that only 
high boi lin11 po int 
liquids fro■ coal 
or shall! are 
hazardous. 

o Identified abnormal 
proteina in cell• 
and boJy fluids of 
chronically ill 
human beings. 

u Data conclude frac
tional lif., apan 
reduction pl!r unit 
dosc may bc aaau for 
do:vcral l!Kpl!ri-ntal 
tipccic» and for wan. 

t'YII! 
lk11rco: Original 
Obj.:ctivt: tkt 

o Uarunic ""Po•uro: to low 
l"vcla of lla,, hi11hlJ 
to•ic phu•11.,nc in · 
uraniua procua,.in11 plant 
do"a not l"ad to an 
u•c.,&a •~rtality risk. 

o Genetic aasaya of 
children of A-bo•b 
~orvivors au1111est 
■utation riak lower 
than prior pr.,dictiona. 

o Showed that unique 
class of or11anic coa
pounds in coal liquid• 
rl!aponaible for auta-
11enicity/carcino-
11dnicitt· 

o llazardoua ch.,micala 
in ahale oil and coal 
liquids can be de
atroyed by hydrotreat
■l!nt. 

o Put firat ddtection 
ayal"• into co111111drcial 
product ion. 

o Analy•ia of data indi
cate that th.e p"rcent 
increatte pur unit doae 
fur tievcral typea of 
canc"r may be the aaae 
in w••u~~ auJ ■an, thu1 
Miwpli(yin11 riak 
pr"d ict ion. 

o DOE produced aoat 
of the ahort-tena 
bioa••ay• in uae 
in national programs 
today. 

o Najor advanc"• mad" 
in identifying toxic 
che•icala and •"ans 
of mitiaating problem• 
created by them. 

o Original objectivl! m.,t 
with application in DOE 
pro11r••• and national 
l\<!al th de I iv<!r.y. 

q Compl"t"J on., major 
radiation aniaal atudy. 
Hultiapecida atudy will 
be compl<!ted on ach.,Jule 
in FY 87. HAS r"vi .. w 
( FllE Ii Ro! port , l 91ll) 
found DOE pro11ram quality 
aen .. rally 1100d, and with 
f.,w exception•, r<!a<!arch 
well conceiv-,d anJ car.,
fully pursul!d by 
cump.,tcnt inVdtitigators . 

tr' 



Goal ■ /Ob ~et 

- Provide realiatic 
analysis of interactions 
between energy activi
tie ■ and human health 
and environment. 

- Dia ■e■inate research 
results. 

N .... 
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- Develop sound, quanti
tative knowledge base 
to aid energy policy 
decisions on the carbon 
dioxide issue. 

FY 78 

o 142 conferences, 
workshop■ organized 
to review and aaaeaa 
progreu and identify 
research needs. 
2,697 talJ,. ■ preHntell 
at technical ■eetinga 
to promote early use 
of results . Data 
documented in 3,161 
articles in open 
literature. 

o Nation's leading 
scientists confirmed 
CO2 issue i• cause 
for concern; workahop 
convened by ERDA 
defined research quea
tiona to get better 
facta about global 
carbon cycle and 
effects of CO2 on 
cl i1■ ate. 

o Established high
level scientific 
advisory coiwaittee. 

TABLE 40-1 

HEALTH AHD ENVlllOhttt,;Nl'AL llESEARCH 

Budget Data($ ~itliog~) ~tatua 
FY 79 FY 80 

o Conf. : 144 
Talks: 2,178 
Publications: 2,995 

o Completed research 
plan for investi
gating carbon cycle 
and climate effecta 
of CO2• 

o Measurement of 
atmospheric co2 
conf i rma increase 
of about 1.5 ppm 
per year; this 
amount has been 
incr.,asing aince 
1958 . 

o Published analyaea 
of potential health 
and euvironaental 
impacts of the 
National Energy Plan 
and three energy tech
nologiea (batteries, 
diesels, photovol
taic ■ >. 

o Conf.: 160 
Talks: l,107 
l'ublicationa: l,170 

o Climate model c~!cu
lationa eatimate a 
2° to ]OC + l.5o 
global average tem
perature increase 
for a doubled atmos
pheric co2 ; larger 
temperature change ia 
calculated fu. ~he 
polar r"gion . 

o HeasureRent of air/ 
sea exchange of CO2 
in the equatorial 
Pacific defined 
magnitude and sea
sonality of CO2 
outgasaing; data 
fro111 Pacific and 
Indian Oceana 
iu11>a-ov~ knowledge 
of oc~an ~ources 
of atmospher i c COz . 

FY 81 

o Published analyaea of 
6 more energy tech
nologies (l aynfuela, 
geothermal, municipal 
waatea, and fluidized
bed coabuation) and 
l analyaea of energy
related pollutant ■ 

(NOx, hydrocarbons, 
waterborne organics). 

o Conf.: 198 
Talk■: 2,479 
Publications": l,080 

o Precisely defined 
CO2 emiaaiona fro■ 
foaai l aourcea for the 
past several decade■; 
rate of increase of 
coal emiaaiona re■aina 
unchanged (1.9% per 
year) but CO2 emia
aionli rate fr.;;;; oil 
and gas baa decreased 
threefold. 

o Better definition of 
global carbon sources 
and fluxes represents 
measurable progress to 
balance the global 
carbon budget; upward 
adjustments in the 
size of atmosph.,re and 
ocl!an sinks combined 
with lower estimate of 
fossil fuel and bio
~plu~.-c cmi s~ iont1 nal'l'OW 

tl11! unt:l.!"rtaincy 
:-; u l · r\n1n1I i n g U1c g ~ oba I 

: 11 1, )1 , •· I ,· 

llegree Original 
Objl!c~ ive Met 

o Analyaea to support 
environmental reaearc~ 
and development planning 
initiated according to 
program plan. 

o leaearch result ■ promptly 
and widely diaaeminated 
at profeaaional meetings 
and documented in peer
reviewed journal ■• 

o Accelerated research 
ia providing information 
required for timely 
review of energy policy 
i,auea. 
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Goals/Qb_jectives 

Develop new medical 
applications of nuclear 
technology using 
radiation, radioisotopes, 
stable isotopes, and 
heavy ion beams. 

Maintain high-quality 
research facilities and 
trained scientific man
power. 

FY 78 

o Fluorine-18 labeled 
sugars first used to 
measure glucose 
metabolism in brain, 
heart, and tumors. 

o Boronated biomolecules 
shown to have enough 
uptake in tumors for 
use in neutron capture 
therapy. 

o A DOE-developed 
electronic hyper
theraia device for 
treatment of "cancer
eye" in cattle was 
c omme re ia li zed. 

o Demonstrated that 
carbon-13 can be 
produced in kilogram 
quantities, as 
completed construc
tion project to mass 
produce stable 
isotopes of carbon, 
nitrogen, and 
oxygen. 

o 2,028 scientists 
supported via 1,000 
projects in DOE labs 
and 105 academic in
stitutions. Program 
helped train 867 
graduate students and 
445 post-doctoral 
fellows. Intramural 
erograms attracted 
$38.0M in "work-for
others" (WFO) to 
exploit expertise and 
specialized facilities. 

TARLE 40-1 

HEALTH AND ENVIRONMENTAL RESEARCH 

Bud,&!!!_Dat~_($ Millions) Status 
FY 79 FY 80 

o A neutron activation 
analysis technique 
was developed for 
monitoring absolute 
levels of cadmium 
in industrial workers. 

o A circulating saline 
electrode developed 
by DOE was first 
utilized to correct 
vision problems in 
humans. 

o Demonstrated the 
ability to detect 
tiny myocardial 
infarctions using 
the positron 
emitter rubidiu,a-82. 

o Scientists: 2,109 
Grad. Students: 959 
Post-docs: 4 79 
Academic Insti-

tutions: 103 
WFO: $53. lM 

o A markedly improved 
reagent kit for 
labeling red blood 
cells with technetium 
-99m was distributed 
worldwide to image 
spleen and blood poola, 
asaess heart function, 
and detect gastro
inteatinal bleeding. 

o Helium ion radiation 
uaed to treat 
ocular melanoma 
Can eye cancer) 
while preserving 
viaion of the eye. 

o First treatment of 
human cancer using 
radioiodinated 
antibodies attached 
to cancer-specific 
antigen. 

o Scientists: 2,193 
Grad. Students: 974 
Post-docs: 486 
Academic Insti-

tutions: 98 
WFO: $62.5M 

FY 81 

o Fluorine-18 sugara 
being utilized for 
brain disease atudies 
at 6 NIH centers. 

o An automated mass 
spectrometer system 
was developed to 
measure atable isotope 
ratios nearly 100 
times faster than 
possible earlier. 

Degree Origina 1 
Obiective Het 

o DOE nuclear medicine 
program world renown 
and has major impact on 
clinical medicine. 

o Kajar producer of 
stable isotopes and 
unique radioisotopes 
not feaaible for 
co-ercialization. 

o Developed fluorescence 
bronchoacope and imaging 
system for early detec
tion of lung cancer. 

o Scientiats: 2,267 
Grad. Students: 974 
Post-doca: 489 
Academic Insti-

tutions: 90 
WFO: $72.6M 

o DOE 1 abs have 
served as important 
scientific and 
technical resource 
for addressing 
national research 
problems and 
developing scientiats 
for the academic and 
private sector. 
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Goals/Objectives 

Identify, analyze, and reduce 
health and environmental uncertain
ties that impede U.S. energy policy. 

Determine the nature of energy
related materials and radiation 
to which workers or the general 
population may be exposed, de-
fine their physical-chemical 
transport in the atmosphere, iar
prove measurement and dosimetry 
systems. 

- Obtain knowledge base for cost
effective environmental protection 
to allow full-scale expansion of 
energy development. 

·• 

• 

TABLE 40-2 

HEALTH AND ENVIRONMENTAL RESEARCH 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Transfer mandate and funding to 
several other Federal agencies. 

o Rely upon private sector to pro
vide comprehensive data on chemi
cal, particulate, and radiat~on 
emissions, and to improve measure
ment and dosimetry systems. 

o Rely upon other agencies for at
mospheric research needed to im
prove models describing transport 
and transformation of energy
related substances. 

o None. This information would not 
be obtained because it is long
range, multidisciplinary, multi
institutional. It is not funded 
in any of the dedicated research 
agencies since they have more 
specific goals. 

Anticipated Needs 
(fQr objective target da~I!) 

o Sound data characterizing energy
related emissions, their fate, and 
their behavior in the environment 
and potential impact on humans is 
critical for the safe development 
and use of fossil, nuclear, and 
renewable energy resources with 
minimum delay and cost. 

o Access to representative materials 
and operational .facilities for new 
energy technology processes, 

o Identification of measurement and 
dosimetry limitations; transfer 
improved technology to industry . 

o Expand studies on cycling of • 
energy by-products from new tech
nologies in different geographic 
regions of the U. S. to determine 
cost-effective control require
ments. 

o Develop methodologies to optimize 
rehabilitation of disrupted eco
systems. 

o Refine data base to develop supe
rior predictive models in stress 
ecology so that habitats can co
exist with energy expansion. 

FY 82: $215.0 

Budget Justification 
and Services Provided 

o Facilitate societal acceptance of 
new technologies. 

o Chemical analysis to define bio
logically active material. 

o Improve worker safety through 
early availability of advanced 
pollutant dosimetry and instru
mentation systems. 

o Enhance description of atmospheric 
pollutant levels, from better 
short- and long-range transport/ • 
transformation models; thus en
abling improved analysis of popu
lation exposure and environmental 
impact. 

o Rapid deployment and expansion 
of energy systems is heavily 
dependent on availability of en
vironmental information so that 
coat-effective method ■ can be in
corporated where necessary. 
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Goala/Obje~ti~es 

·Quantify human health risks for 
late effects of acute and chronic 
exposure. 

- Provide early applied research 
data for evaluating various tech
nologies. 

Understand mechanisms of inter
action of pollutants and produc
tion of damage in order to arrive 
at generalized concepts. 

TABLE 40-2 

HEALTH AND ENVIRONMENTAL RESEARCH 

Alternative Methods 

o Extrapolate from ani1Ul research. 

o Relevant industry continues on
going work and initiates all new 
work. 

o Other health-oriented agency 
takes specific responsibility for 
program. 

Anticipated Heeds 
(~o~ objective target date) 

o Epidemiologic studies of worker 
populations. 

o Development of early disease 
detection modalities. 

o Integrating air quality and 
health effects data bases. 

o Animal late effects testing should 
begin FY 1982-83, complete in 
FY 1985-87 coal liquefaction and 
gasification, and coal combustion. 

o Same for lov-inedium Btu gasifica
tion, shale and diesel vehicles 
FY 1983-84, complete in FY 1986~88. 

o Cotuplete by FY 1986 animal late 
effects testing for lov levels of 
external and internal radiation 
begun in FY 1966-75. 

o Mechanistic data describing funda
mental processes of pollutant in
teraction with biological systems 
and production of effects. 

o Basic research leading to a nev ex
perimental approach to eatimating 
human risk. 

o Research leading to better under
standing of chemical and biochemi
cal basis for biological dafll8ge 
from agents associated with 
fossil, nuclear, and renewable 
resource development and use. 

Budget Justification 
and Services Provided 

o Protect the public and worker 
health and safety. 

o Data base adequate for preliminary 
estimate of risk and possible 
mitigating methods for coal 
conversion and combustion. 

o Final data for riak estimate for 
widespread use of light duty 
diesel vehicles. 

o Final data on chronic low-level 
radiation exposure responses to 
evaluate dose-effect models for 
risk prediction. 

o Long-tena research on metabolism 
and fate of unique energy-related 
chemicals. 

o Data from cellular and molecular 
level experiments needed to 
develop generalized models for 
rad.iation-induced cancer and 
111utations. 



Goals/Qbj~ctives 

- Provide realistic analyses of 
potential impacts of energy 
activities on human health and 
the environment, 

- Develop sound quantitative know
ledge base to aid energy policy 
decisions on the carbon dioxide 
issue. Research objectives are 
aimed at improving estimates of 
future levels of atmospheric CO2 

N from fossil fuel. Greatly im-
~ proved understanding of the 

direct effects of atmospheric CO2 
on climate and vegetation is also 
needed. Second order effects and 
mitigation strategies need to be 
defined. 

TABLE 40-2 

HEALTH AND ENVIRONMENTAL RESEARCH 

Alternative Methods 

o Utilize analyses performed by 
other Federal agencies (OTA, 
OSTP, 0MB, EPA), international 
organizations (WHO, UNEP), 
and industry. 

o None, The carbon dioxide issue is 
multidisciplinary in scope, and 
DOE has lead agency responsibility 
to plan and coordinate government 
research, The DOE role is to en
sure that results lead to an im
proved understanding of CO2 
effects, and that timely informa
tion is provided for energy policy 
review and decision . DOE provides 
the majority of direct research 
support, Investigation of the CO2 
issue is beyond the scope and in
terest of private sector research, 

Anticipated Needs 
(for objective target date) 

o Identification of environmental 
research needs and priorities, 

o NEPA compliance, 
• 

o Fol"lllulation and implementation of 
cost-effective regulations, 

o Guidance for developing, installing, 
and operating energy technologies 
in environmentally acceptable man
ner, 

o Near-term (1982 to 1985) needs 
include: 

(l) Improved knowledge of CO2 
fluxes, sources, and sinks in 
order to balance the carbon 
budget. Thia will enable ac
curate estimates of future 
atmospheric CO2, 

(2) Improved climate models for 
calculating climate response to 
changes of atmospheric CO2, 

(J) Analysis of possible second
order environmental effects 
of a COz-induced climate 
change. 

(4) Assessment of the state of 
knowledge and an interpre
tation of what it means in 
relation to energy policy 
options . 

Budget Justification 
and Services Provided 

o Update health and ecosystems riak 
analyses of energy technologies to 
reflect new research data and 
methodology improvements, 

o Near-term research and assessment 
will identify preliminary options 
for energy policy review (1985), 
Outyear projection needed to 
evaluate climate and related en
vironmental effects of CO2 and 
to begin defining mitigation or 
control strategies, 



Goal s/Obiect ives 

N Develop new medical applications 
~ of nuclear technology using radia

tion, radioisotopes, stable iso
topes, and ion beams. 

"·--··~·· 

TABLE 40-2 

HEALTH AND ENVIRONMENTAL RESEARCH 

Alternative Methods 

o Rely on industry and/or health 
agency initiatives to pro1DOte 
research on nuclide production and 
labeled-compound synthesis, and 
instrumentation development, and 
to exploit the national labora
tory accelerator programs and the 
basic energy science research cur
rently supported by OER. 

Anticipated Needs 
(for objective target date) 

o Long-range (beyond 1985) needs 
include: 

(1) Improved knowledge about the 
direct effect of CO2 on 
vegetation in order to state 
precise benefits of a higher 
co2 world. 

(2) Significantly improved climate 
models which justify confidence 
in predictions of temperature, 
precipitation responses by 
regional and seasonal sectors. 

(3) Scientific basis for policy 
decisiona on future effects 
of burning fossil fuel. 

o To ensure the timely develop..ent 
and transfer of medical applica
tions of nuclear technology for 
the diagnosis and tr~atment of 
human disease. 

Budget Justification 
and Services Provided 

o Production of new radioisotope• 
and stable isotopes for medical 
applications. 

o Basic research on radiopharmaceu
tical synthesis and labeling of 
compounds with stable isotopes. 

o Studies of the clinical feasi
bility of various aodalitiea of 
radiotherapy. 
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Goals/Objectives FY 78 

Total Obligational Authority: $66.2 
$65.6 Obli1ation: 

To authorize and monitor 
imports of crude oil 
and petroleum products. 

To authorize imports 
and exports of natural 
gas to ensure consistency 
with public interest and 
national policy. 

To provide for the equi
table distribution and 
pricing of crude and 
oil petroleum products. 

o Collected $28.3 
million in fees. 

o Issued 2,625 
1 icenses. 

o Authorized the 
importation of 
200 Bcf of natural 
gas. 

o Issued 14 procedura 1 
orders. 

o Allocated 25.8 
million bbls. of 
domestic crude oil. 

o Allocated 62.0 
million bbls. of 
Canadian crude oil. 

o Issued 33,000 gaso
line decisions and 
orders. 

o Issued 144 aviation 
fuels decisions and 
orders. 

TABLE 41-1 

ECONOHIC REGULATORY ADHINISTRATION 

PROGRAH ACOOHPL lSHHEN'fS 

Bud1et Data($ Millions) Status 
FY 79 FY 80 

$92.8 
$90. 2 

o Collected $26.6 
million in fees. 

o Issued 2,910 
1 icenses. 

o Denied 3 import 
proposals. 

o Issued 31 procedural 
orders. 

o Allocated 54.3 
million bbla. of 
crude oi 1. 

o Allocated 56.4 
million bbla. of 
Canadian crude oil. 

o Issued 41,000 gaso
line decisions and 
orders. 

o Issued 176 aviation 
fuels decisions and 
orders. 

o Decontrolled aviation 
fuels 2/26/79. 

$132. 3 
$128. 3 

o Collected O in 
fees.!/ 

o Is sued 1 , 9 70 
1 icenses. 

o Authorized the 
annual importation 
of 347 Bcf of 
natural gas. 

o Amended 11 existing 
orders. 

o Issued 11 procedural 
orders. 

o Allocated 108.9 
million bbls. of 
crude oil. 

o Allocated 32.2 
million bbls. of 
Canadian crude oil. 

o Issued 38,000 gaso
line decisions and 
orders. 

!/Fee program made inactive by Presidential order. 

FY 81 

$105.4 
j_ 88.2 

o Collected O in 
fees.!/ 

o Issued 2,420 
licenses. 

o Authorized the 
annual importation 
of 183 Bcf. 

o Authorized 2 new 
imports. 

o Amended 29 existing 
licenses. 

o Issued· 13 -procedura 1 
order a. 

o Allocated 39.4 
million bbla. of 
crude oi 1. 

o Allocated 6. 7 
million bbla. of 
Canadian crude oil. 

• 

Degree Original 
Objective Het 

o Program accomplished 
intent. 

o Program accomplished 
intent. 

o Crude oil and petroleum 
producta were reallo
cated in accordance with 
legislative mandate. 
However, the inability of 
the Government to effi
ciently redistribute' 
products led to pricing 
allocation inequities. 
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Goals/Objectives 

To increase domestic 
crude oil production 
from high-risk drilling 
ventures. 

To assist state utility 
regulatory c0111111issions 
in establishing policies 
to provide for the 
equitable pricing 
and efficient use of 
electricity and to 
conform with the Public 
Utility Regulatory 
Policies Act of 1978. 

FYll 

o Issued 170 propane, 
butane, and natural 
gasoline decisions 
and orders. 

o Issued 18 decisions 
and orders to 
synthetic natural 
gas plant operators. 

o Issued monthly crude 
oil entitlement 
notices. 

o Issued quarterly 
crude oil pricing 
schedules. 

o Funded 15 cooperative 
agreements. 

o Produced 41 reports 
to assist states. 

TABLE 41-l 

ECONOMIC REGULATORY ADMINISTRATION 

Budget Data($ Millions) Status 
FY Z9__ ___ FY 80 

o Issued 450 propane, 
butane, and natural 
gasoline decisions 
and orders. 

o Issued 5 decisions 
and orders to 
synthetic plant 
operators. 

o Issued monthly crude 
oil entitlement 
notices. 

o Issued quarterly 
crude oil pricing 
schedules. 

o Issued 420 propane 
decisions and orders. 

o Butane, natural 
gasoline decontrolled 
1/1/80. 

o Issued monthly crude 
oil entitlement 
notices, 

o Issued quarterly 
crude oil pricing 
schedules. 

o Funded 12 cooperative o Funded 18 cooperative 
agreements. agreements. 

o Funded 82 support 
grants. 

o Produced 65 reports 
to assist states. 

o Funded 94 support 
grants. 

o Produced JO reports 
to assist states. 

FY 81 

o Issued quarterly 
crude oil pricing 
schedules. 

o Issued l crude oil 
entitlement notices, 

o SNG Feedstock& 
decontrolled 12/15/80. 

o Crude oil and products 
decontrolled 1/28/81. 

o Certifj.ed 421 
tertiary projects. 

o Produced 25 reports 
to assist states. 

Degree Origina 1 
Objective Met 

o Produced 2.4 million 
bbls. of additional oil 
from 284 projects; 
anticipates eventual 
4.5 billion bbls. of 
additional incremental 
crude oil recovery. 

o Met congressional 
objectives. 

/'-i 



Goals/Q.!?.jectives 

To reduce the use of 
natural gas and petro
leum by fostering the use 
of coal in major fuel
burning installations 
and in the electric 
utility industry. 

To displace the use of 
fuel oil with natural 
gas transported by 
interstate pipelines 
to end-user purchasers. 

N To perform audits and 
~ investigations to ensure 

compliance with the 
pricing and allocation 
regulations and to 
execute enforcement 
actions necessary to 
remedy any violations 
pertaining to the 35 
major refiners. 

FY 78 

o Initiated audit of 
the 35 major refiners 
for the period 1973 
through 1976. 

o Issued 31 enforce
ment documents 
identifying approx
imately $478 million 
in overcharges. 

o Participated in 4 
OHA litigation 
proceedings. 

o Participated i11 )1 
l"()t1rt l lt igat i11t1 

pi u,:,·l·d 111g:,. 

'fABU.: 41-1 

ECONOMIC REGULATORY ADMINISTRATlON 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

o Issued 4 prohibition 
orders to burn oil. 

o 10.2 million bbls. 
of fuel oil dis
placed. 

o Work toward comple
tion of the 35 major 
refiners audits for 
period 1973 through 
19 76. 

o Issued 37 enforce
ment documents 
identifying approx
imately $2 billion 
in overcharges. 

o Participated in 2 
FERC and 10 OHA 
litigation pro
cer~<lings. 

o Issued 44 prohibition 
orders to burn oil. 

o Finalized 3 orders. 

o 6 units converted 
to coal as a result 
of ERA orders at 
7.1 million tons/ 
year displacing 
45,000 bbls,/day 
of oil, 

o 9.9 million bbls. 
of fuel oil dis
placed, 

o Completed audits of 
35 major refiners 
for period 1973 
through 1976. 

o Issued 200 enforce
ment documents 
identifying $4.6 
billion in over
charges. 

o Participated in 11 
OIIA litigation 
proceedings. 

o Participated in 24 
c,)11rt litigatiun 
j)CdLi't.:J i ngs. 

FY 81 

o Issued 4 prohibition 
orders to burn oil. 

o Finalized 4 orders 
and rescinded 2. 

o 5 units converted to 
coal as a result of 
ERA orders at 1.1 
million tons/year 
displacing 11,700 
bbls./day of oil. 

o 2.5 million bbls. 
of fuel oil dis
placed (through 
Aprill. 

o Completed 21 major 
refiner audits for 
period. 1973 through 
1/28/81. Continued 
audit work on remain
ing 14 for same 
period. 

Degree Original 
Objective Het 

o Objectives generally 
met, however, only a 
small number converted 
from oil to coal 
during this period. 

o Program accomplished 
the cumulative dis
placement of 22.6 
million bbls. 

o Accomplished objectives 
and met congressional 
intent, 

o Issued over 15 enforce
ment documents identi
fying approximately $1.5 
billion in overcharges. 

o Participated in 7 OHA 
litigation proceedings. 

u P.1rliL·ip.tlt,d in 17 
t. ,ltJ t l l I I ie-;cil i(Jn 
IJ rue ,_.L•<l i ngs. 

• t':-



Goals/Objectives 

To perform audits and 
investigations to 
ensure compliance 
with the pricing and 
allocation regulations 
and to execute enforce
ment actions necessary 
to remedy any viola-

N tions pertaining to 
N those other than 15 
°' major refiners. 

~-y 78 

o Initiated ll criminal 
investigations. 

o Negotiated $59.5 
million in settle
m~nt agr~ements. 

o Completed l,lb7 
audits. 

o Issued 960 legal 
documents. 

o Referred 17 pot~ntial 
willful violators to 
Department of Justice. 

o Identified $138,000 
of overcharges. 

o Negotiated $40,000 
in settlement 
agreements..__ 

'l'AIILE 41-1 

ECUNUMI C KE«;IJLATOKY AO,'llN lSTKAT lUN 

lluJ~ct Data($ Millions) Status 
fY 79 FY 80 

o Participated in 34 
court I it igation 
proceeJings. 

o Initiated 19 criminal 
investigations. 

o Negotiated $83.0 
million in settle
ments. 

o Completed 328 audits. 

o Issued 4 59 lega I 
documents. 

o Re fer red ]8 potent ia I 
willful violators 
to Department of 
Justice. 

o Identified $64,000 
of overcharges. 

o Negotiated $85,000 
in settlement 
agree,•ent s. 

o Deposited $).6 
mi II ion in the U. S. 
Treasury Special 
Ke fund account. 

o Initiated 19 criminal 
inv.,atigations. 

o Negotiated $1.4 
billion in settle
ment agreements. 

o Co~pleted 477 audits. 

o Issued 407 legal 
documents. 

o Referred 18 potential 
willful violators 
to Department 
of Justice. 

o Identified $1.2 ~ii
lion of overcharges. 

o Negotiated $142,000 
in settlement 
agreements. 

o Deposited $76.6 
million in the U.S. 
Treasury Special 
Re fund account. 

FY 81 

o Initiated 13 crimina I 
investigations. 

o Negotiated $2.0 
billion in settle
ment agreements. 

o Completed 397 audits. 

o Issued 110 legal 
documents. 

o Referred 12 potential 
willful violators 
to Department 
of Justice. 

o Identified $826,000 
of overcharges. 

o Negotiated $253,000 
in settlement 
agreements. 

o Deposited $151 
million in the U.S. 
Treasury Special 
Re fund account. 

Degree Origina I 
Obj.,ctive Het 

o Accomplished objectives 
and met congressional 
intent. 
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Goala/Obiectives 

Execute enforcement action 
for noncompliance with the 
regulations of the Faergency 
PetroleWll Allocation Act of 
1973, aa they pertain to.the 
35 largest refiners. 

Execute enforcement action for 
noncompliance with the regula
tions of the &aergency Petroleum 
Allocation Act of 1973, aa they 
pertain to those other than the 
35 largest refiners, which in
clude small refiners, resellers, 
wholesalers, and retailer■• 

N Facilitate utility converaion to 
.._,, coal; iaaue exemptions to FUA; 

review and approve annual utility 
conaervation plans. 

To authorize and monitor imports 
of crude oil and petroleWll 
product a. 

To authorize imports and exports of 
natural gas to ensure consistency 
with public interest and 
national policy. 

TABLE 41-2 

ECONOMIC REGULATORY ADHINISTRATION 

CURRENT PROGRAM OBJECTIVES ANO BUDGET 

Alternative Methods 

o Let injured parties seek redress 
on their own by suing alleged 
violators for remedies. 

o Let injured parties seek redress 
on their own by suing alleged 
violators for remedies. 

o Amend the Clean Air Act to 
facilitate voluntary coal con
versions without the need for a 
coal conversion regulatory program. 

o Provide no special import license 
or requirements for crude oil and 
petroleum products, 

o Provide no special import or 
export licenses or requirements 
for natural gaa. 

Anticipated Needs 
(for objective target date} 

o Complete enforcement actions and 
obtain refunds for injured cuatoa
era, or when unidentifiable, for 
the U.S. Treasury by year end 
FY 82, with residual cleanup 
by FY 83. 

o Complete enforcement actions and 
obtain refunds for deposit in the 
U.S. Treasury Special Refund 
Account by end of FY 82, with 
residual cleanup activities 
completed by FY 83. 

o Continue issuing FUA conversion 
orders in order to facilitate con
versions to coal. Issue exemp• 
tiona to FUA for new facililtiea 
until expiration of legislative 
authority. 

o Continue to apply the licensing 
mechanism to all imports of crude 
oil, finished petroleum products, 
and unfinished oils to maintain 
an ongoing data control system. 

o Continue to monitor and control 
imports and exports of natural 
gas through the individual re
view of company proposals and 
issuance of Decision and Orders 
approving or denying such pro
posals. 

FY 82: $47,2 

Budget Justification 
and Services Provided 

o Resolve all remaining alleged 
violations by consent settlement 
or by litigation. Remaining 
audit inventory approximate• 
15 companies. 

o Resolve all remaining alleged 
violation■ by aettlement 
negotiation ■ by FY 83. Re
maining inventory approximate• 
800 cases. 

o To comply with FUA, OBRA, and 
ESECA; facilitate coal conver
sions through procedural orders; 
procesa exemptions; and approve 
gas conservation plans. 

o To comply with the requirementa of 
the Trade Expansion Act of 1962 
and Presidential Proclamation 
No. 3279; controlling and monitor
ing crude and product imports 
through a licensing mechanism. 

o Meet requirements of Natural Gas 
Act and Natural Gaa Policy Act; 
review of proposals and issuance 
of related Decisions and Orders. 
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GoalsLO!tlectives 

Total Obligational Authority: 
Obli&ation: 

Expeditiously handle 
applications for exception 
from requirements of DOE . 
regulations. 

Ti-ly processing of 
appeals of Administrative 
Orders. 

Resolution of contested 
issues of fact and law in 
enforcement proceedings. 

~ Miscellaneous, including 
Petitions for Special Redress. 

Total # Received 
Total # Resolved 
Within 60 days 
Within 180 days : 
Within JOO days: 
Within ]60 days : 

Within more than 360 days: 

FY 78 

$2.l 
t2.1 

'l./ 

y 

y 

y 

2,976 
2,670 

712 
1,515 

322 
6] 
58 

!/These figures are as of 8/31/81. 
lloata by type of case are not available. 

TABU: 42-1 

HEARINGS AND APPEALS 

PROGRAM ACCOMPLISHMENTS 

Budget Data($ Millions) Status 
FY 79 FY 80 

$2.9 $5.9 
$2.6 

----- t4. 7 

o I Cases o I Cases 
Received: 15,166 Received: 
# Cases # Cases 
Resolved: 7,270 Resolved: 

o I Cases o I Cases 
Received: 1,22] Received: 
# Cases # Cases 
Resolved: 161 Resolved: 

o I Cases o I Cases 
Received: 497 Received: 
# Cases # Cases 
Resolved: 399 Resolved: 

o I Cases o I Cases 
Received: 69 Received: 
# Cases # Cases 
Resolved: __ 6_5 Resolved: 

16 , 955 
8,094 
4,454 
l,030 

JOO 
8] 

227 

ll,106 

18,512 

2,275 

2,855 

441 

]25 

111 

__ll 

16,58] 
21,791 
7,540 
9,310 
l,539 

726 
676 

FY 8117 

$8.l 
t6.2 

o I Cases 
Received: 1,38] 
# Cases 
Resolved: 4,596 

o I Cases 
Received: 568 
# Cases 
Resolved: 1,070 

o I Cases 
Received: 387 
# Cases 

.Resolved: 404 

o I Cases 
Received: 11 
I Case~ 
Resolved: _..!.! 

2,349 
6,lll 
1,360 
1,64] 
1,485 

]55 
1,290 

Degree Origina 1 
Objecti"e Het 

o Speedily resolved over 
38,000 adjudications . since 
the beginning of FY 78. 
Speed of resolution de
pends upon the quantity 
and complexity of caaes 
received. For example, in 
FY 79 OHA used expedited • 
administrative procedures 
to provide immediate 
relief to persona adverse
ly affected by the gaso
line shortage that year. 
In FY 81 a greater n.umber 
of complex entitlements 
exception cases and re
finer remedial order caae, 
were resolved, resulting 
in an increase in case ag'e 
at resolution. 
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Goals/Objectives 

Complete analysis of, and issue 
final orders on, entitlements cases, 

Complete the adjudication of 
enforcement cases. 

~ Provide for efficient and equitable 
distribution of funds obtained as 
a result of enforcement actions, 

Continue providing adjudicative 
forum for agency. 

TABLE 42-2 

HEARINGS AND APPEALS 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Shift adjudicative responsibility 
to Department of Justice, FERC, or 
Federal courts, 

o Grant amnesty in all outstanding 
enforcement cases, 

o Shift adjudication of these cases 
to Department of Justice, FERC, 
or Federal courts, 

o Enact legislation permitting 
deposit of funds directly into 
U.S. Treasury. 

o Secretary would perform adjudi
cations. 

Anticipated Needs 
(for objective target date) 

o Final adjustments to exception 
relief previously granted, 

o Appeals of January 1981 and 
Final Entitlements Lists. 

o Adjustments after Final Entitle
ments Lists, 

o Provide for disgorgement and 
recovery of funds unlawfully 
obtained through overcharges 
(end of FY 84), 

o Return funds to injured parties, 

o Provide forum for administrative 
appeals required by executive and 
legislative authorities, 

FY 82: $4,8 · 

Budget Justification 
and Services Provided 

o Anticipate up to 200 appeals 
from January 1981 and Clean-up 
Entitlements Lists, Both lists may 
not be published until mid-to-
late FY 82 because of protracted 
litigation. 

o ERA had predicted that it could 
file up to 7,890 new enforcement 
and refund cases in FY 82 and 
FY 83. The Office of Hearings and 
Appeals can resolve 2,040 cases 
per year at FY 82 level of funding. 

o See above, 

o 400 to 700 cases of this type may 
be filed per year, 
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Goal1/Qbjective1 FY 78 

Total Obligational Authority: $43.1 
.E!_l.5 Obligations: 

CAS REGULATION: 

lri ng pending 
casework current by 
FY 85 while 
maintaining the 
quality of FERC case 
reviews. 

Implement require
ment• of NGPA and 
PURPA. 

Ensure that natural 
gas ia sold in 
compliance with 
statutorily estab-
1 iahed prices. 

o Pending Caaea: 
14,566 

o Completions: 
22,669 

o Receipts: 24,453 

o Refunds: 99Ut!/ 

o Exception• to Uni
form Sy1te111 of 
Accounts: 11 

TABLE 43-1 

FEDERAL ENERGY REGULATORY COHHISSION 

PROGRAM ACOOHPLISIIKENTS 

Buda!! l)iit~ ($ Millions) Statue 
FY 79 FY 80 

$54.0 
_t5o.5 

o Pending Cases: 
13,551 

o Completions: 
34,905 

o Receipts: 33,910 

o Completed action 
on PURPA 608; NGPA 
20l(a), 303(j). 

o Re funds: 382H 

o Exceptions to Uni
form System of 
Accounts: 19 

$71.1 
!67. 7 

o Pending Cases: 
11,877 

o Completions: 
74,219 

o Receipts: 72,545 

o Completed action on 
NGPA 202(a)l, 206(a) 
(2)(A), 206(b). 

o Refunds: 1,321H 

o Exceptions to Uni
for111 System of 
Account a: 16 

FY 81 

$77.3 
_t73.7 

o Pending Cases: 
7,598 

o Completions: 
52,271 

o Receipts: 47,992 

o Refunds: 1,136K 

o Exceptions to Uni
for111 System of 
Account ■: 25 

Degree Origina 1 
Objective Het 

o Pending casework has 
been reduced by 
al■oat 50% since 
FY 78. 

o Interim Order 83 on 
NGPA 206(b) - Agri
cultural Exemptions 
ia in effect while a 
permanent rule is 
drafted. Implementa
tion is essentially 
complete. 

o Through the Commis
sion auditing pro
grams, over $4 bil
lion has been 
refunded to con
sumer■ by FERC 
orders from FY 78 
through FY 81. 

o The Coanis ■ ion's 
audit program of 
gas utilities 
found over 71 
exceptions to the 
Uniform System of 
Accounts requiring 
the issuance of audit 
reports by the FERC, 
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Goala/9!!.iectivea 

Reduce unnec-
e aaary reporting 
burden placed on 
industry. 

HYDROPOWER REGULATION: 

Bring pending 
casework current 
by FY 85 while 
maintaining the 
quality of FERC 
case reviews. 

~ Ensure the safety 
of l icenaed d11111a 
in operation as 
well as those under 
construction. 

Implement require
ments of PURPA. 

Reduce unnec
essary reporting 
burden placed on 
industry. 

FY 78 

o Pending Cases: 641 

o Completions: 274 

o Receipts: 258 

• 

'fABLE 43-1 

FEDERAL ENERGY REGULATORY COMMISSION 

Bud!!t Da~~ ($ Millions) Status 
FY 79 FY 80 

o Pending Caaea: 624 

o Completions: 358 

o Receipts: 341 

o Completed action on 
PURPA 405 (Phase I). 

o Pending Cases: 788 

o Completions: 694 

o Receipts: 858 

o Revised operating 
manual issued. 

o Completed action on 
PURPA 213, 405 
(Phase I). 

FY 81 
Degree Original 
Objective Met 

o Since the FERC 
Energy Data Validation 
Program began in 
FY 80, 311,046 
hours of reporting 
burden placed on the 
gas industry have 
been eliminated. 

o Pending Cases: 1,065 o Receipt of new hydro 
cases has increased 

o Completions: 1,386 by 660% since FY 78, 
while completions 

o Receipts: 1,663 have increased by 
500% during the same 
period. Additional 
resources required. 

o Issue final dam 
aafety. reg4. 

o FEHA cited FERC as 
having the "model" 
dam safety program 
in the U.S. FERC 
has never had a dam 
failure at the 1,144 
sites under FERC 
license. 

o Further FERC action 
is required to 
prepare status 
reports and review 
industry filings. 

o Since the FERC Data 
Validation Program 
began in FY 80, 
46,762 hours of 
reporting burden 
placed on the 
hydropower industry 
have been eliminated. 



Goals/~e~tives 

01 L llECULAT ION: 

Bring pending 
casework current by 
FY 8S while 
maintaining the 
quality of FEllC 
case rl!views. 

Ensure that shipper ■ 
and consumers are 

N not adver1ely 
~ affected by 

unju1tifiably 
high tari fh. 

Reduce unnec
essary reporting 
burden placed on 
induatry. 

H 78 

o Pending Cases: ll'J 

o Completions: 2,470 

o Receipts: 2,SlS 

0 

l'AHI.E Id-I 

flW~:ltAL ENt:Ki;Y kt::CUI.ATOKY Ct»tHISSION 

lluJ1..e_t llata ($ Millions) Status 
FY 79 FY 80 

u l'enJing Cases: lf>7 o Pt?nd ing Cases: S92 

o Completions: 1,97b o Completions: 1,802 

o lleceipts: 2,004 o keceipts: 2,227 

ll 

~•y Iii 

o l'e,uling Ca11es: 42S 

o Completions: 2,690 

o keceipts: 2,S21 

23 

!Jo,i;rec Original 
Objective Het 

o Approximately lot of 
all tariff and rate 
change filings have 
been suspended and 
are being held in 
abeyance by Coaniss ion 
order until the final 
opinion in Williama 
Phase l is issued. 
The ratemaking 
methodology the 
co-inion will 
ultimately prescribe 
for the oil induatry 
ia undecided, 

o All initial rate and 
tariff filings are 
either accepted, 
rejected, or 
suspended for further 
hearing within the 
statutory time 
limit ■ of 10-)0 days. 

o The Coaais1ion'• 
audit program of oil 
pipelines found 4) 
exceptions to the 
Uniform System of 
Accounts requiring 
the issuance of audit 
report ■ by FEllC. 

o Since the FERC Energy 
Data Validation Pro
gram began in FY 
80, 832 hours of 
reporting burden 
placed on the oil 
indu■ try have been 
eliminated. 



Goala/Ol>jectives 

ELECTRIC REGULATION: 

Bring pending 
casework current 
by FY 85 while 
maintaining the 
quality of FERC 
case reviews, 

Implement 
requirement a 
of PURPA. 

N Establish just 
~ and reasonable 

rates for the 
tranamiaaion and 
sale for res•le of · 
electric power in 
interstate co-erce. 

Reduce unnec
essary reporting 
burden placed on 
industry. 

FY 78 

o Pending Caaea: 499 

o Completions: 1,421 

o Receipts: 928 

49 

TABLE 43-l 

FEDERAL ENERGY REGULATORY COMMISSION 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

o Pending Cases: 437 

o Completions: 1,396 

o Receipts: 886 

o Completed action on 
PUllPA Sec. 133, 
205(b)2. 

56 

o Pending Cases: 646 

o Completions: 1,608 

o Receipts: 1,154 

o Completed action oh 
PURPA Sec . 201, 
205(b)2, 206 , 207, 
210(a), 250(e), 211, 

43 

FY 81 

o Pending Cases: 464 

o Completions: 1,726 

o Receipts: 1,063 

o Completed action on 
PURPA 205(6), 

42 

Degree Original 
Objective Met 

o With receipts up by 
25% in FY 80 over 
the FY 78 level, 
pending caaea at the 
end of FY 81 were 
reduced by 7%. 

o Only PURPA 206 
(Continuance of 
Service) and 208 
(Automatic Adjust
ment Clauses) 
require further 
implementation work. 
Statue reporting i ■ 
an ongoing effort. 

o The eo-i■ sion'a audit 
program of electric 
utilities found 190 
exceptions to the 
Uniform Sy ■ tem of 
Accounts requiring 
the issuance of 
audit reports by the 
FERC. 

o Since the FERC Energy 
Data Validation Pro
gram began in FY 80, 
213,356 hours of 
reporting burden 
placed on the elec
tric industry have 
been eliminated . 
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Goals/Objectives 

GAS REGULATION: 

Ensure that natural gas is sold 
in compliance with the statuto
rily established prices. 

Bring pending casework 
current by FY 85 while main
taining the quality of FERC case 
reviews. 

Reduce unnecessary reporting 
burdens placed on industry. 

TABLE 43-2 

FEDERAL ENERGY REGULATORY COHHISS{ON 

I 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Rely on state co111111iaaiona to 
regulate industry. 

o Total or partial deregulation 
of the natural gas industry. 

Anticipated Needs 
(for objective target date) 

o Give priority attention to 
critical energy cases providing 
supplies to the market area faster. 

o Expedite formal casework to mini
mize the collection of unjust 
rates, thereby reducing burden to 
consumers. 

o Carry out the requirements of the 
Natural Gas Policy Act of 1978 
(NGPA). 

o Reduce the regulatory burden 
by promoting a policy of gradual 
decontrol of natural gas while 
stimulating the industry to furt,her · 
production capabilities. 

FY 82: $76.2 

Budget Justification 
and Services Provided 

o Issue 610 certificates for 
construction and operation, 
transportation, exchange, and 
storage of natural gas. 

o Reduce case processing time 
and regulatory burden through 
blanket certificate and 
delegations of authority. 

o Complete 26 audits of gas 
utilities. 

o Through the rate filing 
review program, refund an 
estimated $750 million and 
$1 billion to consumers in 
FY 82 and FY 83 respectively. 

o Bring all workload current 
by the end of 1985 (approxi

' mately 5,250 items). 

o Administer the Uniform System 
of Accounts through a program 
of financial audits on 26 
gas utilities. 

o Propose a reporting burden 
reduction of 23,000 hours on 
the gas industry. 
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Goals/Objectives 

HYDROPOWER REGULATION: 

Ensure the safety of licensed 
dams in operation as well as 
those under construction, 

Bring pending casework current 
by FY 85 while maintaining 
quality of FERC case reviews. 

Reduce unnecessary reporting 
burden placed on hydropower 
industry. 

TABLE 43-2 

FEDERAL ENERGY REGULATORY COMKISSION 

Alternative Methods 

o Rely on state agencies or other 
government agencies to perform 
safety inspections, 

o Rely on dam operations to self
administer a safety inspection 
program. 

Anticipated Needs 
(for objective target d~~~) 

o Enhance the dam safety inspection 
program. 

o Give priority to critical energy 
projects involving new generating 
capacity. 

o Reduce license processing time 
and eliminate backlog of cases. 

o Administer a comprehensive 
enforcement program, 

o Reduce operating costs of hydro 
industry by eliminating unnecessary 
data requirements. 

Budget Justification 
and Services Provided 

o Conduct 1,420 prelicense, construc
tion, and operating inspections of 
hydro projects, 

o Expedite the licensing of new 
capacity hydroelectric generating 
plants to ensure adequacy of 
power supply and the availability 
of electric power at the lowest 
cost. Complete licensing actions 
on 1,000 preliminary permits in 
FY 82. 

o Determine whether a project whose 
license has expired will be 
relicensed to a non-Federal owner 
or recoDDDended for Federal take
over. 

o Bring all workload current by the 
end of FY 85 (approximately 450 
actions). 

o Provide an environmental review of 
each application for license to 
ensure its compliance with the 
Commission's regulations and the 
National Environmental Policy Act 
(NEPA). 

o Carry out an audit program to 
ensure that licensees are complying 
with the license conditions, ' 
especially where dam safety is a 
factor. 



Goals/Qt,jectivea 

OIL REGULATION: 

Ensure that shippers and 
consumers are not adversely 
affected by unjustifiably high 
tariffs. 

Bring pending casework current by 
FY 85 while maintaining the 

Nquality of FERC case reviews. 
w 
-.JReduce unnecessary reporting 

burdens placed on oil pipelines. 

TABLE 43-2 

FEDERAL ENERGY REGULATORY COMMISSION 

Anticipated Needs 
Alternative Methods (for objective targel; cl11tl!) 

o Transfer responsibility back to the o Determine the construction cost 
Interstate Co111111erce Commission. and valuation of the Trana Alaska 

Pipeline System (TAPS). 
o Deregulation of the transportation 

of crude oil and oil products in 
interstate commerce. o Reduce the regulatory burden upon 

the oil pipeline industry while 
ensuring just and reasonable 
rates to the consUIQer. 

o Resolve the TAPS and Williams 
proceedings. 

o Reduce operating coats of oil 
pipelines by eliminating 
unnecessary data requirements. 

Budget Justification 
and Services Provided 

o Determine the equitable amount an 
owner of a downstream, non-Federal 
hydropower development shall pay the 
United States, or to a license, for 
benefit a provided by a federally 
owned or • licenaed headwater 
improvement. 

o Review and approve rates of Federal 
Power Marketing Administrations. 

o Present to the Commission the 
findings of the financial, 
management, and engineering audits 
of the Trana Alaska Pipeline System 
in FY 83. 

o Decide the Williama Pipeline case 
in FY 82 which will establish 
the oil pipeline ratemaking 
methodology for the industry. 

o Bring all workload current by the 
end of FY 85 (approximately 350 
cases). 

o Determine the just and reasonable 
transpo.rtat ion tariffs for TAPS. in 
FY 83. 

o Complete all 128 annual valuations 
for common carrier oil pipelines . 

o Review and decide all initial rate 
and tariff filings within the 
statutory time frame of 10 to 30 
days. 

o Resolve all formal tariff filing 
suspension cases (currently over 
1,500 pending). 



N 

Goals/Objectives 

ELECTRIC REGULATION: 

Establish just and reasonable 
rates for the transmission and 
sale for resale of electric 
power in interstate commerce, 

Bring pending casework current 
by FY 85 while maintaining the 
quality of FERC case reviews. 

~Reduce unnecessary reporting 
burden placed on the electric 
utility industry. 

TABLE 43-2 

FEDERAL ENERGY REGULATORY COKHISSION 

Alternative Methods 

o Deregulation of the electric 
utilities, 

o Transfer ratemaking respon
sibilities to the state level, 

Anticipated Needs 
(for objective target date) 

o Keet our statutory requirements. 

o Reduce the regulatory requirements 
upon the electric utility industry. 

o Promote energy-efficient 
and cost-effective methods for the 
industry, 

Budget Juatification 
and Services Provided 

o Complete 20 audits in FY 82 to 
ensure compliance with Commission 
regulations and statutory 
requirements. 

o Propose reductions of 500 hours 
of reporting time now placed on 
industry, 

o Process all applications within 
statutory time limits, 

o Propose regulatory burden of 
188,000 hours and atreamline 
processing of applications, 

o Prohibit anticompetitive 
business practices in power pool
ing agreements. 

. o Encourage the development of 
new power pools. 

o Carry out legislative mandates 
of the Pacific Northwest 
Electric Power Planning and 
Conservation Act, 

o Administer the Uniform System 
of Accounts and complete 
comprehensive financial audita 
on 46 utilities in FY 82. 

o Bring all workload current by 
the end of FY 85 (approximately 
200 items), 



Goals/Objectives FY 78 

Total Obligational Authority: $4S.4 
i44. 7 Ob l i_s.at ion: 

Prepare all three volumes 
of EIA Annual Report to 
Congress by Hay l of each 
year. (Deadline for 
FV 78 was July; FV 79 was 
July; and FV 80 was June.) 

Prepare quarterly 
national forecasts by 
October l, January l, 

N April l, and July l. 
w 

'° 

Revise, verify, document, 
and simplify models/ 
methodologies. 

o Complete report sub
mitted to Congress 
in July 19 7 8. 
Utilized by the 
Administration 'and by 
members of Congress 
during debate on 
National Energy Act 
and other energy 
issues. 

o 2 model documentation 
reports. Hodel 
archive program ini
tiated. All models 
are revised to re
flect changes in the 
energy situation. 

TABLE 44-1 

ENERGV INFORMATION 

PROGRAM ACOOHPL ISIIMENTS 

Budget Data($ Hill1~ns} Status 
FY 79 FY 80 

$61.S 
i60.9 

o Complete report sub
mitted to Congress 
in July 1979. 
Utilized by the 
Administration and 
by Congress during 
debate on Emergency 
Energy Conservation 
Act and other energy 
issues. 

o 3 model documentation 
reports. lS mode ls 
archived. All models 
are revised to re
flect changes in the 
energy situation. 

$90.8 
i_88. 3 

o Complete report sub
mitted to Congress 
in June 1980. 
Utilized by the 
Administration and 
by Congress during 
debate on Energy 
Security Act and 
Utility Oil Backout 
leg is lat ion. 

o Began production of 
Short-Term Energy 
Outlook (STEO) on a 
quarterly basis. 

o 18 model documenta
tion reports. lS 
models archived. All 
models are revised to 
reflect changes in 
the energy situation. 

FY 81 

$90.4 
i89.8 

o Complete report sub
mitted to Congress in 
April 1981. Utilized 
by the Administration 
and by Congress in 
debate on amending 
the Fuel Use Act. 

o Continued production 
of STEO. Continued 
praise for timeli
ness and relative 
accuracy of infonaa
tion. 

o 8 model documentation 
reports. 13 models 
archived. All models 
are revised to re
flect changes in the 
energy situation. 

Degree Original 
Obiective Het 

o EIA has met its self
imposed Hay 1 deadline 
in every year. Improved 
operational efficiency 
has allowed EIA to 
publish the report 
earlier in recent 
years. 

o EIA has consistently 
published the STEO, 
since its inception, 
on schedule. 

o EIA has consistently re
ceived compliments on re
port quality from members 
of the Senate Energy and 
Natural Resources Commit
tee and the House Energy 
and Commerce Committee. 

o 31 model documentation 
reports. (29 models have 
been documented, and 
others are in prepara
tion.) EIA has main
tained its program of 
model review, revision, 
documentation, and sim
plification, thus 
providing state-of-the
art projections and 
making models available 
to the public. 
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Goals/Objectives 

Collect, evaluate, 
assemble, analyze, and 
disseminate information: 

- Coal information and 
data required by P.L. 
9]-319, and ·95-620. 

- Electric power informa
tion and data as 
required by 16 use 791 a 
.!c!~-

- Petroleum and natural 
gas data as required by 
P.L. 95-91, 75-688, 
93-159, 93-275, 
95-619, 95-621, and 
96-102. 

- Solar and alternative 
energy sources data as 
required by Solar RO&D 
Act, P.L. 95-91, and 
the Energy Security 
Act, P.L. 96-294. 

- Energy consumption 
information as required 
by P,L, 96-102. 

FY 78 

o Maintained 55 data 
gathering systems: 

4 general, 
7 coal, 
6 electric power, 

31 oil and gas, 
l solar and alter

native fuels, 
6 consumption. 

o Published 83 data 
reports: 
11 general, 
11 coal, 
24 electric, 
30 oil and gas, 

3 solar and alter
native fuels, 

4 consumption. 

o Published 55 analysis 
and technical memo
randa: 
12 general, 

4 coal, 
J4 oil and gas, 

l solar and alter
native fuels, 

4 consumption, 

TARLE 44-1 

ENERGY HlFORMA'fION 

Rud~et_l)at~ ($ Millions) Status 
FY 79 FY 80 

o Maintained 60 data 
gathering systems: 

5 general, 
10 coal, 
12 electric power, 
31 oil and gas, 

l solar and alter
native fuels, 
consumption. 

o Published 88 data 
reports: 
21 general, 
10 coal, 
20 electric, 
31 oil and gas, 

l solar and alter
native fuels, 

5 consumption. 

o Published 87 analysis 
and technical memo-
rand a: 
44 general, 

5 coal, 
6 electric power, 

31 oil and gas, 
l solar and alter-

native fuels. 

o Maintained 65 data 
gathering systems: 

5 general, 
6 coal, 

17 electric power, 
31 oil and gas, 

l solar and alter
native fuels, 
consumption. 

o Published 80 data 
reports: 
21 general, 

8 coal, 
13 electric, 
33 oil and gas, 

l solar and alter
native fuels, 

4 consumption, 

o Published 43 analysis 
and technical 
memoranda: 
19 general, 

l coal, 
8 electric power, 
8 oil and gas, 
2 solar and alter-

native fuels, 
5 consumption. 

FY 81 

o Maintained 65 data 
gathering systems: 

5 general, 
6 coal, 

17 electric power, 
31 oil and gas, 

l solar and alter
native fuels, 

l consumption. 

o Published 80 data 
reports: 
17 general, 

9 coal, 
15 electric, 
14 oil and gas, 

l sol4r and alter
native fuels, 

4 consumption. 

o Published 40 analysis 
and technical 
memoranda: 
14 general, 

2 coal, 
2 electric power, 

14 oil and gas, 
8 consumption. 

Degree Origina, 
Objective Met 

o EIA has maintained data 
systems to provide 
inforniation needed to 
produce basic statistics 
and to support program 
and regulatory require
ments of other DOE 
offices. 

o EIA has published data 
in a series of data 
reports. For example, 
EIA has consistently 
provided timely 
information on the 
production and 
distribution of coal and 
coal products. EIA 
provides this information 
through timely, 
consolidated sources, 
such as the Monthly 
Energy Review, the EIA 
Annual Report to 
Congress, the Short-TeI111 
Energy Outlook, published 
quarterly, and various 
other policy and 
congressional debates. 
Further, EIA developed 
the Weekly Petroleum 
Status Report (WPSR), 
which is used as a major 
information document for 
petroleum decision
making. 
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Goals/Objectives FY 78 

o Operated and main
tained 70 models: 
25 general; 

l coal, 
11 electric power, 
17 oil and gas, 

J solar and alter
native fuels, 

13 consumption. 

o 19,000 data inquiries 
handled, 2,200,000 
copies of publica
tions disseminated. 

o 350 records estab-
1 ished on-line in 
FEDEX. 

TABLE 44-1 

ENERGY INFORMAT[ON 

Bud_g_et Data ($ Millions) Status 
FY 79 FY 80 FY 81 

~ Operated and main
tained 58 models: 
19 general, 

l coal, 
12 electric power, 
14 oil and gas, 

solar and alter
native fuels, 

11 consumption. 

o J systems validated. 

o J requirements reviews 
completed, 
29 special validation 
studies completed. 

o 38,000 data inquiries 
handled, 2,400,000 
copies of publications 
disseminated. 

o 1,400 records estab-
1 ished on--1 ine in 
FEDEX. 

o Operated and maintain- o Operated and maintain-
ed 46 models: ed 47 models: 
13 general, 13 general, 

l coal, l coal, 
13 electric power, 13 electric power, 
8 oil and gas, 9 oil and gas, 

solar and alter- l solar and alter-
native fuels, 

10 consumption. 

o 2 systems validated. 

native fuels, 
10 consumption. 

o J systems validated. 

o 5 requirements reviews o 
completed, 14 model 
evaluation reports, 

6 requirements reviews 
completed, JO model 
evaluation reports, 

21 special validation 
studies completed. 

o 45,000 data inquiries 
handled, 2,100,000 
copies of of publica
tions disseminated. 

o J ,800 records estab-
1 ished on-1 ine in 
FEDEX. 

5 special validation 
studies completed. 

o 60,000 data inquiries 
handled, 3,000,000 
copies of publications 
disseminated. 

o 6,700 records estab
lished on-line in 
FEDEX. 

Degree Origina I 
Objective Ket 

o EIA has consistently 
provided analysis and 
projections reports to 
Congress, the executive 
branch, and the public. 
These analyses have 
been developed through 
the use of documented 
mathematical models. 
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Goals/Objectives 

Eliminate duplicative 
Federal energy informa
tion collection efforts. 

Reduce reporting burden 
on business and other 
persons. 

FY 78 

o Reviewed data col
lection fonns frum 
DOE predecessor 
agencies to consol
idate collection 
efforts. All pro
posed new and 
revised requests 
subject to extensive 
review on a case-by 
case basis. 

o Eliminated 15 forms 
no longer needed. 
Eliminated 2 forms 
through consoli
dation. 

o Utilized less 
burdensome sampling 
vs. universe collec
t ions. 

o Utilized secondary 
sources where infor
mation collected is 
consistent and meets 
EIA quality standards. 

o Review of data col
lect ion forms has 
resulted in a net 
decrease in burden 
require d by existing 
forms of J . 35 
million hours. 

TABLE 44-1 

ENERGY INFORMATION 

Budiet Oat~($ Hillions) Status 
FY 79 FY 80 

o All proposed new and 
revised requests sub
ject to extensive 
review on a case-by
case basis. 

o Eliminated 16 forms 
no longer needed. 
Eliminated 5 forms 
through consolida
tion. 

o Utilized less 
burdensome sampling 
vs. universe collec
t ions. 

o Utilized secondary 
sources where infor
mation collected is 
consistent and meets 
EIA quality standards. 

o Review of data col
lection forms has 
resulted in a 
net decrease in 
burden required 
by existing forms 
of • 76 million 
hours . 

o Annually review data 
collection forias in 
preparation of the 
OHB required infor
mation collection 
budget . All new and 
revised requests sub
ject to extensive 
review on a case-by
case basis. 

o Eliminated 30 forms 
no longer needed. 
Eliminated 2 forms 
through consolida
tion. 

o Utilized less 
burdensome sampling 
vs . universe collec
t ions. 

o Utilized secondary 
sources where infor
mation collected is 
consistent and meets 
EIA quality standards. 

o Review of data col-
lection forms has 
resulted in a net 
decrease in burden 
required by existing 
forms of 2.24 million 
hours. 

FY 81 

o Annually review data 
collection forms in 
preparation of the 
OHB required infor
mation collection 
budget~ All pro
posed new revised 
requests subject to 
extensive review on 
a case-by-case basis. 

o Eliminated 56 forms 
no longer needed. 
Eliminated 4 
forms through 
consolidation. 

o Utilized less 
burdensome sampling 
vs. universe collec
t ions. 

o Utilized secondary 
sources where infor
mation collected i s 
consistent and meets 
EIA quality standards . 

o Review of data col-
lection forms has 
resulted in a net 
decrease in burden 
required by existing 
forms of 2.48 
mi 11 ion hours. 

Degree Origin , , 
Objective Met 

o EIA has worked to elim
inate duplicative Fed
eral collection efforts. 
As legislation is 
changed, EIA will con
tinue to rev i ew and 
revise its collection 
programs to eliminate 
duplicative or unnec
essary collection 
efforts. 

o Through the use of 
sampling techniques, 
EIA has been able to 
decrease the number of 
respondents who must 
respond to surveys, 
thus , in many cases 
relieving an individual 
or company from 
responding to multiple 
forms. 

o E IA has worked to 
decrease the levels of 
burden placed on the 
industry and the public. 
Although total reporting 
burden has increased 
since 1977 by 2.94 
million hours, or 25%, 
when viewed in light 
of the new legislative 
requ i remcnt s which we re 
imposed since that time, 
net burden actually 
decreased by 6.8 million 
hours. 
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Goals/Objectives 

Prepare EIA Annual Report to 
Congress by Hay l of each year. 

Prepare quarterly national fore
casts by October l, January 1, 
April l, and July 1. 

Revise, verify, document, and 
simplify models/methodologies. 

Collect, evaluate, assemble, 
analyze, and disseminate data: 

- Coal information data required 
by P.L. 93-319 and 95-620. 

- Electric power infonnation and 
data as required by 16 USC 
791a il ~-

TABLE 44-2 

ENERGY lNFORHATlON 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o None. Legislative mandate 
is clear and unequivocal. 

o Rely on states, trade associa
tions, and other private sector 
sources for forecasts. 

o Rely on states, trade associa
tions and other private sector 
sources for modeling efforts. 

o Rely on trade association repre
senting particular energy source 
industries to provide data to 
decision-makers. 

o Rely on states to collect, eval
uate, assemble, analyze, and 
disseminate data. 

Anticipated Needs 
(for objective target date) 

o Requires the coordination of all 
EIA operations, data c2llection, 
fuels analysis, and dissemination 
in order to meet publication 
deadlines. Also requires tech
nical review to ensure the 
validity and reliability of 
information published. 

o Requires coordination and prepara
tion of short-term analysis and 
constant revision to reflect 
changes in the energy marketplace 
in order to project short-term 
(18 months) impacts, thus aiding 
decision-maker& in the public and 
private sectors. 

o Requires the review of existing 
models and methodologies against 
new developments in the state-of
the-art, comparison of projections 
with actual marketplace activities, 
and simplifying equations where 
possible. 

o Requires the establishment of 
sampling of names of respondents; 
collection and processing of 
information provided by the 
respondents; review, verifica
tion, and validation of the 
infonnation provided; and the 
timely dissemination of this 
information for use by decision
makers. 

FY 82: $78.9 

Budget Justification 
and Services Provided 

o Provides essential information 
to decision- and policy""111akers
to make informed decision on 
long-term energy issues. 

o Provides essential information 
to decision- and policy-makers 
to, make informed decisions on 
short-term energy issues. 

o Provides comprehensive, integrated 
forecasting capability in a timely 
manner at the lowest cost. 

o Provides essential data to 
decision- and policy-makers 
and the public to make infonned 
decisions on energy issues. 
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Goals/Objectives 

- Petroleum and natural gas data 
as required by P,L, 95-91, 
75-688, 9)-159, 93-275, 95-619, 
95-621, and 96-102. 

- Solar and alternative energy 
sources data as required by Solar 
RD&D Act, P.L. 95-91, and the 
Energy Security Act, P.L. 96-294. 

- Energy consumption information 
as required by P.L. 96-102. 

Eliminate duplicative Federal 
energy information collection 
efforts. 

Reduce reporting burden on 
businesses and other persons. 

TABLE 44-2 

ENERGY INFORMATION 

Alternative Methods 

o In the case of consumption 
information, there is currently 
no alternative for national-level 
energy data. 

o None. 

o None. 

Anticipated Needs 
(for objective target date) 

o Requires, in connection with 
burden reduction activities, the 
review of data collection fonns 
in preparation of the information 
collection budget. In addition, 
all new or revised collection 
fonns are reviewed to ensure 
against unnecessary duplication 
and, in some instances, elimination 
of unnecessary forms. 

o Requires the preparation of an 
annual information callee t ion 
budget which assesses the level 
of burden placed upon respondents 
and recommended means of decreasing 
this burden where possible. 

Budget Justification 
and Services Provided 

o Provides greatest amount of 
energy information in a cen
tral location at the lowest 
budgetary cost. 

o Provides greatest amount of 
energy information at the 
lowest direct cost and impact 
on respondents' personnel , 



Goals/Objectives FY 78 

Total Obligational Authority: $154.1 

Obli1ation:l/$149.l 

Develop known reaerves 
of oil and gas to full 
productive capacity by 
drilling development 
well• and constructing 
petroleum production 
facilities by the end 
of 1983. 

Coaplete NPR-1 water
flood projects and 
enhanced oil recovery 

~ tests at NPR-3 by end 
u, of 1983. 

o 263 development 
wells drilled. 
LACT facilities 
completed at NPR-1. 
Oil and gas collec
tion system com
pleted at NPR-3. 

TABLE 45-1 

NAVAL PETROLEUM AND OIL SHALE RESERVES 

PROGRAM ACCOMPLISHMENTS 

Bud~i llata ($ Millions) Statue 
FY 79 FY 80 

$128.1 

il23.7 

o 143 development 
wells drilled. 
Gas compressor, 
West End gathering 
system completed 
at NPR-1. 

$76.9 

i76.5 

o 120 development 
we 11 s drilled. 
LTS-1 plant and 
Carneros gathering 
system completed 
at NPR-1. Gas 
processing plant 
completed at NPR-3. 

o Initiated design 
of Phase I and II 
Waterflood. 

FY 81 

$198.4 

il 9 7. 7 

o 68 development 
wells drilled. 
LTS-2, dry gaa zone 
system, and low
preaaure compression 
facility completed at 
NPR-1. Depropan
ization tower and gas 
sales pipeline 
completed at NPR-3. 

o Initiated conatruc
tion of Phases I and 

• II of 31S Water
flood at Elk Hilla. 
Design of 7R Water
flood initiated. 

o EOR Pilot designed 
and construction 
initiated. 

Degree Origins 1 
Objective Met 

o 594 development wells 
completed during 
period out of 1,069 
planned through 1987. 
NPR-1 collection 
systems and treatment 
facilities completed 
for peak production. 
NPR-3 gas processing 
plant completed and 
fully operational. 

o Injector drilling and 
water injection con
tinuing. Accelerated 
flow not anticipated 
prior to 1983. The 
31S and 7R Waterfloods 
will be constructed 
during FY 81 and FY 82. 
Water injection wells 
will be drilled during 
FY 82 and FY 83, with 
injection under way 
throughout this period. 
Significantly increased 
production from the 
waterfloods is not 
expected before the 
end of FY 83, 

o Fireflood and water/ 
polymerflood are in 
pilot stages, Results 
will be interpreted 
during 1983. 

!ln,e obligations shown for each year represent only obligations of funds appropriated in that specific year and do not include obligations of 
funds appropriated in prior years. For example, the obligation amount shown for FY 1979 ia $123.7 million of FY 1979 funds--$5.0 million of FY 1978 funds 
were also obligated in FY 1979. 
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Goals/.Q!uective_, 

Expand known reserves 
by drilling 47 explora
tory wells at NPR-1, 
and 17 exploratory 
wells at NPR-3 through 
FY 1987. 

Produce NPR-1 and NPR-3 
at their HER. (Antici
pated that production 
at NPR-1 will peak 
during 1981 . ) 

Sell all recovered 
petroleum to DOD or 
private purchasers 
at compet~tive prices, 
or exchange for 
deliveries to SPR. 

FY 78 

o Three exploratory 
wells (NPR-1); ten 
exploratory wells 
(NPR-3). 

o NPR-1--119 l38 
(average); 

1

NPR-3-
l,957 (average). 

o Total Receipta-
$505H Average 
Selling Price-
$10.62/barrel. 

Analyze the resource, 
environmental, technical, 
and socioeconomic factors 
required to develop NOSR-1 
by Harch 1982, analyze 
options for development. 
Assess oil and gas potential 
at NOSR-2; if potential exists, 
lease by December 1983. 

TABLE 45-1 

NAVAL PETROLEUM AND OIL SHALE RESERVES 

Bud&!! Data ($ Millions) Status 
FY 79 FY 80 

o Three exploratory 
wells (NPR-1); seven 
exploratory wells 
(NPR-3). 

o NPR-1--144,218 
(average); NPR-3--
5,115 (average). 

o Total Receipts-
$754H Average 
Selling Price-
$12. 72/barrel. 

o One exploratory 
well (NPR-1); one 
exploratory well 
(NPR-3). 

o NPR-1--159,238 
(average); NPR-3--
4,393 (average). 

o Total Receipta-
$1,589H Average 
Selling Price-
$25.13/barre l. 

o Draft program
matic EIS. 

FY 81 

o Three exploratory 
wells NPR-1. 

o NPR-1--171,400 
(average); NPR-3--
3,378 (average). 

o Total Receipta-
$1, 621H Average 
Selling Price-
$30.07/barrel. 

o 33.4 million barrels 
exchanaed for SPR 
deliveries ·. 

Degree Origina 1 
Objective Het 

o 28 exploratory wells 
drilled (21% of NPR-1 
exploratory well 
drilling during period. 
All NPR-3 explor
atory wells drilled). 

o Production peaked at 
179,000 BOPD for NPR-1 
in July 1981. NPR-3 
production peaked from 
primary production 
in 1979. 

o All petroleu• not 
sold to DOD or ex
changed for SPR oil 
was sold to highest 
qualified private 
bidders. 

o Met commitments 
to SPR. 

o 337,000 barrels aold o Received reasonable 
to DOD. market value. 

o Environmental 
baseline studies. 

o Seismic work 
completed. 

o Programmatic EIS to be 
completed in FY 82. Pre
Development Plan will 
be completed in FY 82. 

o Seismic tests com
pleted in FY 81; 
analysis of tests, 
initiated and to be 
completed in FY 82. 
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Coals/Objectives 

Develop known reserves of oil 
and gas to full productive capacity 
by drilling development wells and 
constructing petroleum production 
facilities by the end of 1983. 

Complete NPR-1 waterflood projects 
and e nhanced oil recovery tests 
at NPR-3 by Lhe t?n<I of 198). 

Expand known reserves by drilling 
47 exploratory wells at NPR-1 and 
17 exploratory wells at NPR-3 
through FY 87. 

~ Produce NPR-1 and NPR-3 at their 
HER of recovery. 

Sell all recovered petroleum 
to DOD or private purchasers at 
c0111petitive prices or exchange 
for deliveries to SPR. 

Analyze the resource, environmental, 
technical, and socioeconomic factors 
required to develop NOSR-1 by March 
1982. Analyze development options. 
Assess oil and gas potential at 
NOSR-2; if potential exists, lease 
by December 1983. 

TABLE 45-2 

NAVAL PETROLEUM AND OIL SHALE RESERVES 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o None, 

o Terminate projects. 

o None, 

o None. 

o Direct ship small quantities of oil 
from NPR-1 to SPR, 

o None. 

Anticipated Needs 
(for objective target date) 

o Continued funding for development 
and facilities programs, Adequate 
rigs available. Sufficient DOE 
petroleum engineers available to 
provide management and supervision. 

o Continued funding to complete NPR-3 
~OR pilot projects by 1983. None 
tor ~PR-1 waterflood projects. 

o Start up program again in FY 84. 

o Continued authority and budget 
to produce at KER. Proper 
remedial actions. 

o Firm requirements list from DOD 
and SPR. Continued demand for 
products. 

o Minimum funding for maintenance 
program. Planning for rapid 
development should national defense 
require oil. 

FY 82: i21J.l 

Budget Justification 
and Services Provided 

o Total Receipts--$1.9 billion. 
Average Production--175,000 barrels 
(FY 1982) of oil per day. Develop
ment Wells--119 development 
facilities needed to maintain MER. 

o Increased production st NPR-1. 
$11.J million inveHte<l in 
Enhanced Oil Recovery teHrd. 
Potential incn!ase in recover
able oil at NPR-3: 45 to 90 
million barrels. 

o Exploration program continues 
on target. 

o Although fields have peaked and 
now will decline in barrels 
of oil per day produced, produc
tion at MER continues. 

o Average Production--175,000 barrels 
of oil per day. Estimated total 
annual receipts--$1.9 billion. 

o Continue maintenance of reserves, 
Conduct limited program to monitor 
changes in air quality, climate, 
and groundwater elevations. 
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Goal~/~iectivea 

Total Obligational Authority: 
Obli.&.ation: 

To ■eet domestic, foreign 
and U.S. Government re
quirement• for uranium 
enrichment aervicea in 
the most economical, 
reliable, safe, and en
viro1Wentally acceptable 
■anner possible. 

PRODUCTION OPERATIONS: 

Produce, at ■ inimu■ 
coat, enriched uranium 

,-., in quantities that 
~meet projected demand. 

Recover all Government 
coats over a reason
able period of time. 

Maintain on atream 
plant time at 99+%. 

Prevent the erosion of 
DOE'• current share of 
the enriched uranium 
market and capture new 
market opportunities. 

FY 78 

$1,481.2 
$ll279. 3 

TABLE 46-1 

URANIUH ENRICIIHENT ACTIVITIES 

PROGRAM ACCOHPL I SIIHEN'fS 

Bud1et Data($ Hill ions) Status 
FY 79 FY 80 

$1,314.8 
$ll265.7 

u. 122.3 
$1,117.1 

FY 81 

$1,438.5 
$1,402.0 

---------------------------Production plan*/actual (million SWU)--------------------------
12.5/12.5 13.9/1],9 10.8/10.8 9.6/9.6 

-------------------------------Coats plan•/actual ($ ■ illion)-----------------------------
$988/$988 $1,045/$1,045 $929/$929 $972/$_972 

------------------------------Revenue plan*/actual ($ ■illion)----------------------------
$896/$896 $1,217/$1 , 217 $1,117/$1,117 $1 , 248/$1,248 

-----------------------------------Plant time plan/actual---------------------------------
99%/99% 99%/99% 99%/99% 99%/99% 

----------------------------------DOE share of U.S. market--------------------------------
100% 100% 100% 100% 

--------------------------------DOE share of foreign market-------------------------------
72% 5J% 31% 29% 

---------------------------DOE share of new market opportunities--------------------------
0% 0% 0% no opportunitiea 

Degree Original 
Objective Het 

o The program has ■et its 
objective for both pro-· 
duction and coat during 
this period. 

o Revenue objectives have 
been achieved. 

o Objective has been met. 

o U.S. share of foreign. 
market has dropped 
significantly since 
mid-1970'a. 

* Production, coat, and revenue plan figures were adjusted during the course of the year of the program for various amendments, aupplemental 
appropriations, deferrals, and reprogramming actions which were approved by Congress, 



Goals/Q!Llectives 

IMPROVED PRODUCTION CAPACITY: 

Complete diffusion 
plant cascade improve
ment and uprating 
programs by the third 
quarter of FY 198] 
within the cost goal 
of $1.5 billion. 

Design and construct 
a gas centrifuge 
enrichment plant (GCEP) 
that will provide an 
additional 8.8 million 
separative.work units (SWU's) 
of capacity by 1994. 

N 
V, 
0 

TABLE 46-1 

URANIUM ENRICHMENT ACTIVITIES 

Budget Data($ Millions) Status 
FY 78 FY 79 FY 80 FY 81 

--------------------------------Costs plan/actual($ million)-----------------------------
$268/$261 $263/$18] $140/$1]1 $79/$79 

------------------------Increased capacity plan/actual (million SWU)~---------------------
6.J/6.J 8.4/8.4 9.2/9.2 9.7/9.7 

----------------------------------------Design Completed----------------------------------
5% JO% 55% 68% 

------------------------------------Construction Completed--------------------------------
0% 2% 6% 13% 

-------------------------------------Procurement Completed--------------------------------
0% 1% 2% 5% 

Develop Advanced 
Isotope Separation 
(AIS) and Advanced 

o Initiated AIS prepro
totype subsystems 
design activities. 

o Major AIS preproto
type component bids 
awarded to private 
industry. 

o Preprototype com
ponents under fabri
cation. 

o Completed fabrica
tion and delivery 
of all major pre
prototype hardware. Gas Centrifuge (AGC) 

technologies that 
produce enriched 
uranium at a cost 
less than any present 
production cost. For 
AIS choose technology 
for future scale-up by 
the end of 1981; com
plet~ preprototype 
testing by 1982; 
develop engineering 
module by the mid-
1980's. For AGC, 
develop Set IV 
machines which have 
50 percent more per
formance than current 
machines by 1988. 

o For Atomic Vapor 
o Scalable copper 

vapor laser 
demonstrated. Laser Isotope Separ

ation (AVLIS) process, 
completed installation o 
of preprototype cop-
per vapor laser 
station; significant 
increase in separate 
performance demon
strated. 

Scalable laser demon
strated; product 
collection concept 
and requirements in 
hand. 

o Initiated engineering 
program for testing 
extractors. 

o Verify process 
physics at economical 
enrichment factors, 

Degree Original 
Obiective Het 

o Capacity expansion 
objectives have been met, 
while coats will be 
slightly below estimated. 

o GCEP baa progressed with
in coat and schedule tar
gets, although these have 
changed since 1974. Coat 
estimates are revised if 
end date changes (and also 
annually for inflation). 
Completion date results 
from a 5-year a lip because 
of revised demand esti
mates and a 1-year slip 
because of budget restric
tions. 

o There was some schedule 
slippage in FY 1981 aa 
a result of budget 
restrictions. Other
wise the program ia 
proceeding aa planned, 
AGC development on 
schedule. 
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VI ..... 

Goal a/Object ivea FY 78 

TABLE 46-1 

URANIUM ENRICHMENT ACTIVITIES 

Bud&et Data($ Hillions) Status 
FY 79 FY 80 

o For Holecular Laser Iso
tope Separation (HLIS) 
process, minipulser 
test loop with rapid 
data reduction capa
bility constructed· 
to address process 
science issues. 

o For Plasma Separation 
Process (PSP), opera
tion of 1/2 system 
demo of enrichment/ 
depletion. 

o Enrichment/depletion 
demo, using scalable 
subsystems at 0.2% 
plant-specific per
formance. 

o AGC Development 

FY 81 

o Initial operation of 
preprototype syatem. 
Demo 1-5% of plant
specific performance. 

-----------------------------Baseline Centrifuge Design Qualification----------------------------
0 0 start 100% 

-----------------------------Baseline Centrifuge Reliability Testing-----------------------------
0 0 0 atart 

---------------------------------Advanced Centrifuge Development---------------------------------
0 0 0 10% 

Degree Original 
Objective He t 
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Goals/.Q!!jectivea 

To meet domestic, foreign, and U.S. 
require-nta for uranium enrichment 
services in the moat economical, 
reliable, safe, and environmentally 
acceptable manner possible. 

PRODUCTION OPERATIONS: 

At minimum cost, produce enriched 
uranium in quantities that meet 
projected demand. 

Recover all Government costs over 
a reasonable period of time. 

Maintain onstream plant time 
at 99+%. 

Prevent the erosion of DOE'a 
current share of the commercial 
enriched uranium market and 
capture new market opportunities. 

IMPROVED PRODUCTION CAPACITY: 

Complete diffusion plant cascade 
improvement and uprating programs 
by the third quarter of FY 1983 
and within the cost goal of $1.5 
billion. 

Design and construct a gas 
centrifuge enrichment plant 
(GCEP) that will provide an 
additional 1).2 ~illion SWU 
capacity by 1994 (2.2 million 
on line in 1989). 

TABLE 46-2 

URANIUM ENRICHMBNT ACTIVITIES 

CURR.ENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Sell to private firm(s) for 
commercial operation. 

o None• 

o None. 

o Withdraw from market and leave 
future sales to private industry. 

o None. Projects over 95% complete. 

o Sell to private firm for commercial 
ope rat ion. 

o Cancel GCEP project and assume 
the risk that advanced isotope 
separation technologies will be 
developed on time and will meet all 
technical and economic goals, 

Anticipated !feeds 
(for objective target date) 

o Continued congressional 
authorization. 

o Set appropriate enrichment fees. 

o Plant efficiency to be maintained 
continuously. 

o Restore U.S. credibility as 
reliable supplier of enrichment 
services. 

o Work fully contracted and 
nearly complete. 

o Maintain construction and funding 
requirements for first 2.2 million 
SWU's. 

FY 82: $1,796.0 

Budget Justification 
and Services Provided 

o Production of 15.1 million SWU's 
in FY 1983 needed to meet firm 
commercial and Government require
ments. 

o Revenues must be collected to meet 
legislative mandate and to main
tain operational viability. 

o Maintain revenues and balance of 
trade. 

o Improved efficiency and added 
capacity to meet expected demand. 

o Additional capacity will be needed 
in late 1980's and early 1990'•• 
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Gosl~Obje~ti~s 

Develop Advanced Isotope 
Separation (AIS) and 
Advanced Gas Centrifuge (AGC) 
technologies that produce en
riched uranium at a coat leas 
than any present production 
cost. For AIS, choose tech
nology for scale-up in Ap_ri 1 
1982; complete preprototype 
testing in 1984; and develop 
engineering module by 1989. 
For AGC, develop Set IV 
machines which have SO percent 
more performance than current 
machines by 1988. 

TABLE 46-2 

URANIUM ENRICHMENT ACTIVITIES 

Alternative Methods 

o Proceed with research on only one 
advanced process, AIS or AGC. 

o Cancel R&O program and allow 
market forces to operate. 

Anticipated Needs 
(for objective target date) 

o One of three AIS processes will 
be selected in FY 1982 to proceed 
with construction of an engineer
ing module. 

Budget Justification 
and Services Provided 

o Advanced processes will provide 
additional capacity to meet 
projected demand in 1990'•· They 
will produce SWU'a at leas coat, 
require leas electric power to 
operate, and be environmentally 
more acceptable and operationally 
■ore flexible. AIS will also 
extend the Nation's uranium 

. . .supply ... by.a.operating.._~., a .,,,J.gi,e.i: ~ •- . -~-- - ---.. - ·-~- -
tail a auay. 

o Complete research on AGC in 
preparation for use in 
subsequent GCEP increments. 
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Goals/Objectives 

Bonneville: 
Apportionment 
Obligations 

Other PHAs: 
Total Obligational Authority 
Obligations 

Alaska BA 
Obligations 

Southeastern BA 
Ob 1 igat ions 

FY 78 

414.6 
376.2 

162. 5 
142.9 

$2. 16 3 
2.110 

L 197 
1.009 

TABLE 4 7-1 

POWER HARK!sTING 

PROGRAM ACCOHPL ISIIKJ;;NTS 

Bud~et Data($ Millions) Status 
FY 79 FY 80 

467.8 
448.6 

208.6 
15 7 .6 

620.0 
585.0 

2 55.8 
188.0 

Budget Authority and Obligations!/ 

$2.614 $2.660 
2. 3 76 2.443 

i.303 1.400 
1 .198 1.302 

FY 81 

830. 7 
783. 7 

317.6 
251. 7 

$3.069 
2.985 

1.863 
l.923 

Degree Original 
Objective Met 

~ Southwestern BA 25.891 36.077 32. 180 28.208 
Obligations 13.293 20. 773 18. 6 71 34.569 

Western Area BA 93.250 105. 738 128.152 142 .250 
Obligations 7 2. 211 71. 754 110.854 135.805 

Tota I BA $122.501 $145.307 $164.392 $175.390 
Obligations 88.623 96.101 133.270 175.282 

Bonneville 

Gross Receipts $329. 759 $390.683 $5 72. 061 $771.000 
Out lays 382.631 449.820 552.917 772.000 

Net Outlays $ 52.872 $ 59.137 $-19.144 $ 1.000 

!/The detailed budget data shown here includes only new budget authority for each of the fiscal year,i and obligations against that new 
authority. It does not reflect total obligational authority for the fiscal year or obligations against this total. 
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Goals/Objec tives 

I. Market all 
available 
power. 

I I. Market at 
lowest 
possible 
cost 

FY 78 

FY 78 

Alaska .3 
Bonneville 76.5 
Southeastern 7.4 
Southwestern 5.3 
We stern Are a ~ 

Tota I 124. l 

FY 78 

Alaska $ 3.2 
Bonneville 333. 9 
Southeastern 53.9 
Southwestern 50. l 
Western Area 274.0 

Total $715. l 

TAllLE 47-l 

POWER MARKET ING 

n 79 FY 80 

PROGRAM MEASURES 
FY 79 FY 80 

(Billions of kilowatt-hours) 

.2 
72.0 

7.7 
5.8 

--1.hl 

121.8 

FY 79 

$ 2.8 
296. 5 
58. 7 
60.6 

306.3 

$7 24. 9 

Revenues 

($000,000) 

Rates _eer kWh 

.3 
7 2. 5 
8. l 
4.5 

~ 

123.3 

FY 80 

$ 3.5 
512.4 
6).8 
58.8 

330.7 

$969.2 

FY 81 

FY 81 

.3 
81.l 
5.7 
3.2 

~ 

12 7. 7 

FY 81 

$ ~8 
705.3 

5 7 .3 
51.7 

383.8 
~ 

$1,201.9 

Degree Original 
Objective Met 

o Objectives are met each 
year on a continuing 
basis . 

o Objectives are met each 
y e ar on a continuing 
basis. 

Alaska 12.5 mills - 15.6 mills 
Bonneville 9.9 mills - 32.4 mills 
Southeastern 10 . 0 mills 
Southwestern 12. 7 mills 
We st e rn Area 3.5 mills - 17.0 mills 

Cumulative Applications of Revenues in$ Millions Through FY 1980 
To ta l Ope rating Ex pens es Re turn of 
Revenues O&H Purchased Power Interest Ca.e_ital (Power) 

Alaska $ 45 $ lJ $ 2 $ 17 $ 13 
Bonneville 4,442 1,351 727 l, 713 651 
Southeastern 860 267 20 336 237 
Southwestern 867 324 206 289 48 
Wes t e rn Area ~ .!...ill ~ __MQ .!....!ill 
Tut al SI0,096 $), 314 $1,5)) $3,245 $2,004 
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T AIILf. 4 7- I 

l'OWEll MARKETING 

Goals/Objectives 

Ill. Repayment of capital. 

Capital Invested and Repaid Through 1980 

Investment on Power 
( $000) International 

Boundary 

APA 
BPA 
SEPA 
SWPA 
WAPA 

Corps of 
En£ ineers 

$3,232,000 
$ 999,000 
$ 612,000 
$ 6Sl ,000 

Bureau of 
Rec la111at ion 

$ 790,000 

$2,265,000 

Total $S,494,000 $3,055,000 

IV. Preference to public 
bodies and cooper-
atives. 

Alaska 
Bonneville 
Southeastern 
Southwestern 
Western Area 
Total 

Power 
Administration 

$ 112,000 
$1,988,000 

$ 66,000 
!.___lQL 000 

$2,873,000 

and Water 
Co1111nission 

$7,000 

$7,000 

Total 
Power 
Invest111ent 

($oOO) 

$ 112,000 
$ 6,010,000 
$ 999,000 
$ 678,000 
$ 3,630,000 

$11,429,000 

$ 

i 

Irrigation 
Investment 
To~ 

( $000) 

596,000 

776z000 

$1,372,000 

Total 
Capita 1 
Invested 

( $000) 

$ 112,000 
S 6,606,000 
$ 999,000 
$ 678,000 
$4,406,000 

$12,801,000 

Number of Preference Customers Served 
FY 78 

4 
116 
192 
56 

444 
812 

FY79 FY80 

4 
116 
191 
49 

444 
804 

4 
116 
191 

51 
444 
807 

Proportion of Energy Sold in 1980 to Preference Customers 

Alaska 
Bonne vi I le 
Southeastern 
Southwestern 
Western Are a 

*Includes TVA. 

70 
52 
94* 
90 
82.5 

Power 
Investment 
Rel!a id 

($000) 

$ 13,000 
$ 651,000 
$ 237,000 
$ 48,000 
$1,055,000 

$2,004,000 

FY 81 

4 
116 
190 

51 
444 
807 

Degree Original 
Objective Met 

% 
Repaid 

11 
10 
24 

7 
24 

o Public preference 
mandate is fully met 
each year. 

Objective Met 



N 
V, 
00 

Goals /Ohl ec ti ve s 

V. Construct and 
operate trans
mission lines. 

VI. Harket power 
over large 
areas at 
common rates. 

FY 78 

All PHAs 29,000 

Bonneville 99 
Western 0 

Bonneville 9 
Western l 

Alaska 

Bonneville 

Southeastern 

Southwestern 

Wee tern Area 

TAIILE 4 7-1 

PDWER HAN.KETING 

PROGRAM MEASURES 
FY 79 FY 80 

Hiles of Line Maintained 

30,000 30,200 

Hiles on Line Ener_g_ized/Conetructed 

181 
182 

179 
0 

Subs tat ions Com.eleted/Constructed 

] 

] 

o Eklutna rate uniform sales area. 
Snettisham rate uniform in sales area, 

o System-wide. 

o Uniform rates in each major marketing 
area: 

Georgi a-Alabama; Kerr-Philpott; Cumber land. 
Separate rates for Jim Woodruff and Laurel 
projects. 

o System-i.1ide rate. 
Sam Rayburn Project. 

o Uniform rates in each major marketing 
area: Missouri Basin Project, Colorado 
River Storage Project, Central Valley 
Project, Parker-Davis Project. Separate 
rates for several individual projects. 
Boulder Canyon, Rio Grande, Fryingpan
Arkansae, Collbran. 

1 
4 

FY 81 

30,500 

479 
150 

1 
2 

Degree Origins l 
Objective Met 

o Goals/Objectives are 
met each year on a 
continuing basis. 

o Met each year on a 
continuing basis. 
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TAJlLt: 47-1 

l'()WER HAl!.KETING 

PROGRAM MEASURES Degree Orig ina I 
Goals/Objectives FY 78 FY 79 FY 80 FY 81 Objective Met 

Kilowatt-Hours Produced 

VIL Operate and Alaska 276 238 293 313 o Het each year on a 
maintain continuing basis, 
Eklutna and 
Snettisham. 
Generating 
Stat ion. 

Studies Com~leted 

VII I. Conduct Alaska 5 6 14 13 o Met each year on a 
genera 1 continuing basis. 
investigations. 

IX. Acquire Bonneville N/A N/A N/A Data Not yet o New program under 
resources available. P. L. 96-501. 
to meet 

N Administrator's 
V, net obligations. 

'° 
Dollars Invested 

x. Protect, Bonneville $500 $1,300 $1,400 $2,300 o New program under 
enhance, P.L. 96-501. 
mitigate 
fish and 
wild life 

Projects Initiated 

Bonneville 3 6 2 9 



N 

"' 0 

Goals/Objectives 

I. Market all available power. 

TABLE 4 7-2 

l'OWER MARKETING 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Sel 1 falling water. Non-Federal 
development of hydro. Would 
require change in law. 

Anticipated Needs 
(for objective target date) 

o Contracts with preference customers 
through rest of 20th century. 

II. Market at lowest possible price o Sell at marginal cost; sell at o Rate increases as necessary by 
each power administration. to recover expenses. market price. Would require change 

in law. 

III. Repayment of Capital Invest
ment a. 

o Not applicable. o Requir"d by law. 

!/Figure unavailable pending knowledge of actual revenue and expense amounts at year end. 

Budget Justification 
and Services Provided 

APA 
SEPA 
SWPA 
WAPA 

BPA 

FY 82 

S 3.5 
7.2 

21.3 
211.3 

$243.3 

* 55. 1 (Net Outlays) 

o To market power from 122 Federal 
multiple-purpose projects, to 
operate and maintain 30,000 miles of 
trans■ission lines and associated 
facilities, and to construct needed 
additions and replacements. 

o Continuing operations in future 
years will rise in costs with 
inflation and higher coats of 
capital investments. 

o Revenues anticipated in millions: 

APA 
BPA 
SEPA 
SWPA 
WAPA 

FY 82 

$ 4.0 
1,579.6 

65.7 
62.5 

370.3 
*2,082.1 

o No budget required. 
repayment: 

FY 82 
Uooo> 

APA S 1,034 
BPA N/ A!_/ 
SEPA 17,000 
SWPA 10,500 
WAPA 86,581 

• 

Estimated 



Coals/9hlectives 

IV, Preference to public bodies and 
cooperatives. 

V, Construct and operate trans
mission lines and eubatatione, 

N 
a, 
...... 

Alternative Methods 

o None. 

o Seek wheeling by non-Federal 
util itiee. 

1/eontained within total budget numbers in Item I, 

TABLE 47-2 

l'OWER MARKETING 

Anticipated Needs 
(for objective target d~te) 

o Allocations of new power and 
some reallocations of exist
ing power to serve preference 
customers by each PHA. 

o A.dditiona, rehabilitation, 
upgrading to improve 
reliability, interregional 
interconnections. 

Budget Justification 
and Services Provided 

o See Item I. 

o Conatruction only:ll 

APA 
BPA 
SEPA 
SWPA 
WAPA 

$ 

FY 82 
($000) 

0 
190,000 

0 
J,538 

101,400 
$294,938 

o Operation and Maintenance:* 

FY 82 
( $000) 

APA $ 1,987 
BPA 83,J00 
SEPA 7,200 
SWPA 8,521 
WAPA 56,174 

*Bonneville is self-financed. 
See Item I. 

.. .. .. , 



Goals/Objectives 

VI. Harket power over large areas. 

VII. Operate and maintain Eklutna 
and Snettisham generating 
stations. 

VII I. Conduct genera 1 
investigations. 

IX. Acquire resources through con
servJtion and other acquisitions 
sufficient to meet Admin
istrator's net obligations. 

N 
0-, x. Protect, enhance, mitigate fish 

and wildlife. N 

TAJJU; 4 7-2 

POWER MARKt:T ING 

Alternative Methods 

o Market to nearest preference 
utilities. 

o None. 

o Increase non-Federal investments in 
investigations. 

o States; Non-Federal utilities; 
private efforts. Acquire additional 
energy and capacity. 

Anticipated Needs 
(for objective target date) 

o Consolidation of some isolated 
projects by SWPA, WAPA. 

o Continue full range of annual 
maintenance and operation activi
ties and replacements and i~prove
ments as needed and justified. 

o Transmission, power marketing and 
operation, and maintenance studies 
for hydro projects investigated by 
Corps; investigation of renewable 
resource alternatives and energy 
efficiency options. 

o Estimated rate of 
energy savings by 
1987. 

Annual Avg. 
HW 
1,118 MW 

o DOI Fish and Wildlife Service; State o NA 
Fish and Games Commission. 

Budget Justification 
and Services Provided 

o See Item I. 

FY 82 
( $000) 

APA Included in O&H budget above. 

FY 82 
( $000) 

APA $893 

BPA 

BPA 

FY 82 
( $000) 

$191,800 

FY 82 
($000) 

$4,200 



N 

°' u.) 

Goal a/Objectives 

Total Obligational Authority: 
Obli1ation: 

FY 78 

$3,299.4 
$21754.8 

TABLE 48-1 

STRATEGIC PETROLEUM RESERVE 

PROGRAM ACCOHPLISIIHENTS 

Budg~t __ Data ($ Hil1ion11) Status 
FY 79 FY 80 

$3,551.7 
$ 780.3 

$76 7. 5 
_t332. l 

Acquire oil to fill 
the reserve expedi
tiously, while 
minimizing the effects 
of SPR purchases on 
world oil prices and 
the availability of 
domestic supply. 

---------------Millions of barrels in storage, end of FY----------------

- Store 168 million 
barrels _by 
September 30, 1981, 
and 25 2 mi 11 ion 
barrels by 1982. 
(Harch 10, 1981, 
President's budget 
goals, reflected in 
Omnibus Reconciliation 
Act of 1981 funding 
levels.) 

- Increase storage 
in each fiscal 
year by at least 
36.5 million barrels 
or 100,000 barre la 
per day. (P.L. 
96-294, Energy 
Security Act, 
June 1980.) 

- Seek to acquire 
oil at a rate of 
300,000 barrels per 
day (the fiscal year 
1981 Interior and 
Related Agencies 
Appropriation Act 
and the Omnibus 
Reconciliation Act). 

44* 91.7* 92.8* 
(*crude oil acquisition suspended August 1979-September 1980.) 

FY 81 

$3,768.1 
t31702.8 

o 199.3 HHB stored on 
September 30, 1981. 

o 106.5 HMB added 
in FY 1981 at an 
average rate of 
292 HBD. 

o 6 months of 
average daily 
fill in excess of 
300 HBO during 
FY 1981. 

Degree Original 
Objective Het 

o Objective is being 
achieved and oil fill 
is currently on 
schedule. 

o 1981 storage objective 
has been exceeded. 



Goals/Objective• 

Develop and operate 
storage facilities for 
storage of 750 million 
barrels by 1990, 
according to the 
following schedule: 

- Completion of Phase 1 
(250 million barrels 
of capacity) by 1981. 

- Completion of Phaae 11 
(290 million barrels 
of capacity) by 1986. 

- Completion of Phase 111 
(210 million additional 
barrels of capacity) 
by 1990. 

~Develop SPR draw
.f:-down throughput 

capability according 
to the following 
schedule: 

- Drawdown rate of 
1,7 million barrels 
per day by 1981. 

- Drawdown rate of 
J.5 million barrela 
per day by 1986. 

- Drawdown rate of 
4.5 million barrela 
per day by 1990. 

TA6LE 48-1 

STRATEGIC PETROLEUM RESERVE 

Bud,&_et Data (!_HiHions) Status 
FY 78 FY 79 FY 80 FY 81 

-------------------------------Cumulative capacity developed (HHB)------------------------------
150 150 250 256 

.; 

o Drawdown rate of 
1,7 HHB/D achieved 
by 1981. 

o Completion of 
Phase I in 
1981. 

o Completion of 5 
HMB in Phase 11 
capacity in FY 
1981 versus 0.8 
HHB planned. 

Degree Original 
Obiective Het 

o Storage objectivea 
are being achieved. 
Phase I is complete, 
Phases II and Ill are 
under way, 

o Drawdown rate 
achieved according 
to schedule, 



Goals/Objectives 

Maintain Strategic 
Petroleum Reserve 
readiness through 
assessment and 
testing of drawdown 
and distribution 
plans. 

N 
a, 
V, 

FY 78 

TABLE 48-1 

STRATEGIC PETROLEUM RESERVE 

Buda.et Datil_($ Millions) Status 
FY 79 FY 80 

o February 27-28, 1980, 
succesoful drawdown 
test involving with
drawal of 316,047 
barrels of crude 
oil fro111 West 
Hackberry. With
drawal rate of 
448,800 barrels 
per day sustained. 

o April 22-23, 1980, 
aucceaaful compre
hensive operational 
teat involving 
simultaneous with
drawal of oil from 
Bryan Mound, Bayou 
Choctaw, and West 
Hackberry. 

FY 81 
Degree Original 
Objective Het 

o Strategic Petroleum 
Reserve readiness 
baa been successfully 
maintained baaed on 
assessment and 
testing of drawdovn 
and distribution 
plans. 



N 
0-
0-

Goala/Objectivea 

Develop and operate 
storage facilities for 
storage of 750 million 
barrels by 1990, 
according to the 
following schedule: 

- Completion of Phase l 
(250 million barrels 
of capacity) by 1981. 

- Completion of Phaae 11 
(an additional 290 
million barrel• of 
of capacity) by 1986. 

- Compl_etion of Phase Ill 
(210 million additional 
barrels of capacity) 
by 1990. 

Develop SPR draw
down throughput 
capability according 
to the fol loving 
schedule: 

- Drawdown rate of 
1.7 million barrels 
per day by 1981. 

- Dravdovn rate of 
J.5 million barrels 
per day by 1986. 

- Drawdovn rate of 
4.5 million barrel• 
per day by 1990. 

TABLE 48-1 

S'fRATt-:GlC PETROLEUH RESEKVE 

Budi!!t Dat_a ($ Hillions) Status 
FY 78 FY 79 FY 80 n 81 

--------------------------------Cumulative capacity developed (HHB)------------------------------
150 150 250 256 

o DrawJown rate of 
1.7 HHB/D achieved 
by I 981. 

o Completion of 
Phaae I in 
1981. 

o Coapletion of 5 
HHB in Phase 11 
capacity in FY 
1981 veraus 0.8 
HHB planned. 

Degree Origins 1 
Objective Het 

o Storage objective• 
are being achieved. 
Phaae I ia complete, 
Phasea 11 and 111 are 
under way. 

o Drawdown rate 
achieved according 
to schedule. 



N 
Q\ ....., 

wals/Obiectives 

~velop Sl'R drawdown throughput 
capability according to the 
following schedule: 

- Orawdown rate of 1.7 million 
barrels per day by 1981. 

- Orawdown rate of l.5·million 
barrels per day by 1986. 

- Drawdown rate of 4.5 million 
barrels per day by 1990. 

Maintain Strategic Petroleum 
Reserve readiness through 
assessment and testing of draw-
down and distribution plans. 

Alternative Methods 

o See note. 

o See note. 

TAHU 48-2 

STRATt:GlC l't:TROLEUH RESt:KVt: 

Anticipated Needs 
(for objective target date) 

o Continue development of Sl'R 
drdwdown throughput capability 
scheduled for 1986 and 1990. 

o Continue to provide for development 
of internal Strategic Petroleum 
Reserve Office readiness. Maintain 
safety, security, and reliability 
upgrades. 

Budget Justification 
and Services Provided 

o Provide for continued development 
of SPR drawdown throughput 
capabi 1 i ty. 

o Provide for continued maintenance 
of Strategic Petroleum Rese~ve 
readiness through such activities 
aa continued engineering, operation■, 
and maintenance and aafety, 
security, and reliability upgrade ■ • 

NOTE: The alternative to provide a strategic emergency petroleum stockpile developed and operated as a Government act1v1ty would have been to induce 
the oil industry and/or major consumers to stockpile an equivalent amount of oil in secured storage in excess of normal operating inventories. 
This alternative would encompass all of the objectives of the Strategic Petroleum Reserve. 



TAHU 48-2 

STRAU:GlC l'ETIWLt:UH RESJ,;KVE 

CURRENT PROCRAH OBJECTIVES AND BUDGET 

Anticipated Needs 
Goals/Objectives Alternative Methods (for objective tariet date) 

Acquire oil to fill the reserve 
expeditiously, while minimizing 
the effects of SPR purchases on 
world oil prices and the avail
ability of domestic supply. 

o See note. o Continue procurement of 
additional oil supplies. 

- Store 168 million barrels by 
September 30, 1981, and 252 
million barrels by 1982, 

- Increase storage in each fiscal 
year by at least 36,5 million 
barrels or 100,000 barrels 
per day. 

N- Seek to acquire oil at a rate 
g; of 300,000 barrels per day. 

Develop and operate storage 
facilities for storage of 750 
million barrels by 1990 according 
to the following schedule: 

- Completion of Phase lI (290 
million additional barrels of 
capa~ity) by 1986. 

- Completion of Phase III (210 
million additional barrels of 
capacity) by 1990. 

!/$3,684.0 is off-budget funding, 

o See note. o Continue development of 
planned oil storage facilities. 

FY 82: $3,875.4!/ 

Budget Justification 
and Services Provided 

o Provide for a target cumulative total 
fill level of 343 million barrels 
by the end of FY 1983. 

• .... • • -- •••R• • 

o Provide for continued expansion of 
Phase II sites and funding to 
initiate activities for Phase III 
sites. 



TA.BU: 49-1 

ENRRGY RHERGENCY PREPAREDNESS 

PROGRAM ACCOMPLISHMENTS 

Bud~et Data($ Millions) Status 
Goals/Objectives FY 78 FY 79 FY 80 

Total Obligational Authority: $5.8 
ts.a 

$7.6 
$7.1 

$14.8 
$14.6 Oblil(ation: 

N 
~ 

Distribute supplies and 
reduce prices through 
allocation and price 
controls. 

Maintain power supply 
adequacy and reliability 
through analysis of 
electric power. 

'°Provide assistance to 
state and local govern
ments, industry, and the 
public to reduce hard
ship of emergencies 
and improve readiness 
for emergencies. 

o Modified regulations 
to encourage greater 
production of 
unleaded gasoline. 

o Prepared winter 
power supply 
analysis. 

o Met with 25% of 
major electric 
utilities. 

o Promulgated Special 
Rule #9 to ensure 
adequate distillate 
supplies to priority 
users. 

o Prepared winter 
power supply 
analysis. 

o Met with 25% of 
major e lee t ri c 
utilities. 

o Assisted state and o Surveyed state 
local governments in energy e,oergency 
obtaining supplies of requirements. 
natural gas during 
shortfall. o Completed winter 

energy emergency 
planning guide. 

o Assisted states and 
DOD in meeting needs 
foe oil products 
during shortfalls. 

o Deregulated kerosene 
jet fuel & aviation 
gas. 

o Completed National 
Power Grid study. 

o Met with 25% of 
major electric 
utilities. 

o Prepared need-for
power analysis. 

o Distributed Energy 
Emergency Handbook 
to states, Congress, 
and private and 
local groups. 

o Provided state 
access to electronic 
mai 1 system. 

o Analyzed state 
energy emergency 
contingency plans. 

o Completed DOE 
Fmergency Operations 
Manua 1. 

FY 81 

$16.5 
$16.2 

o Removed price and 
allocation controls 
on gasoline, propane, 
and crude oil. 

o Completed National 
Power Grid study. 

o Met with 25% of 
major electric 
ut i 1 it ie s. 

o Prepared need-for
power analysis. 

o Developed EEHIS-S 
system to allow 
state access to 
aggregate data. 

o Began analysis of 
state energy emer
gency contingency 
plans. 

o Maintained liaison 
with petroleum sup
pliers, purchasers, 
and consumers by 
acting as a clear
inghouse for supply 
availability infor
mation. 

Degree Original 
Objective Met 

o Supplies were not 
distributed efficiently 
because of gover11111ent 
intervention. 

o Objective is being 
met. 

o Assistance provided to 
industry and the public 
to resolve temporary 
supply problems. 



Coale/Objective• 

Develop or operate 
■andatory" Federa I 
1upply ■aoage■ent 
re1traint ■ea,urea 
auch a,: 

- Gaaoline ratiooina 
plan to Congre•• by 
June 1980. 

- State e■ergency 
con■ervatioo aeaaurea 
for ■eetiog energy 
de■and reduction 

N targeta. 
-..J 
0 

FY 78 

TABLE 49-1 

ENERGY EMERGENCY PREPAREDNESS 

Bud&et Data($ Hilliona) Statue 
FY 79 FY 80 

o Gasoline rationing 
plan aubmitted 
to Congreu in 
Harch 1979. 

~ Diaapproved in 
April 1979. 

o &llergency Building 
Temperature Reatric
tiona (E&TR) regu
lations implemented 
in July 1979. 

o Submitted gasoline 
rationing plan in 
Nay 1980. 

o Initiated develop-at 
of gaa rationing 
plan. 

o EBTR regulationa 
extended in 
in April 1980. 

o Standby Federal 
r.iergency Energy 
Conaervation Piao 
publiahed in 
February 1980. 

FY 81 

o Gaaoline rationina 
activitiea di,con
tinued. 

Dagree Original 
Objective Het 

o Congreaa approved 
gasoline rationing plan 
and the diacontinuance 
of activitiea. 

o EBTR regulat~ona o Objective -t. 
extended in 
January 1981. 

o EBTR program aboliahed 
in February 1981. 

o DOE iaiuMd tl,635,000 
in grant• tb atatea to 
aupport development of 
atate energy emer1ency 
■anagement plan,. 

o Publiahed a NOPR 
indicating DOE'• 
intent to withdraw 
aevera l mi 11 ion a 
from Standby 
Federal Plan on 
February 1981. 

o Prepared draft 
atudies, analyaia 
regarding EECA
related target 
aetting procedure&, 
data requirementa, 
and technical aaaia
tance needa of atate 
and local governaenta. 

~ 



Goal1/0bjective1 

- Pra1idential perait1 
for international 
interconnection• 
purauant to 1.0. 
14085. 

- Oil-to-1a1 1witchin& 
tbrouah i11uance of 
public intereat 
eaeaptiona. 

Dev■ lop IIA oil-1harina 
iaple-ntation plan. 

Coaplete DOI plane for 
"->continuity of Goverraent 
.....,durina national eaer
l-'1encie1 and war and 

1ubait by January 1982. 

. ~ 

TA&LE 49-1 

ENERGY EM.EKGENCY PREPAREDNESS 

Bud1et Data($ Hilliona) Statu1 
FY 78 FY 79 FY 80 FY 81 

o -------- Proce11ed perait application ■ and iaeued 3 permit ■ per year.--------------

o Granted 1,067 eae■ption1, and 1aved 
400,000 barrele/day of oil equivalent 
between April 1979 to Hay 1981. 

o Participated in 
allocation 1i■ula
tion teat AST-2 with 
induatry and ■e■ber1 
of the IEA. 

o Participated in 
allocation 1i■ula
tion teat AST-3 with 
induatry, 1tate1, aad 
■e11bera of the IU.. 

o Coapleted interi■ 
Continuity of 
Gover.-ent plea 
by October 1981. 

llearee Oriaina 1 
Objective Net 

o Objective ia beina 
■et, 

o Objective ■et. 

o Objective continue■ to 
be aet. 

o Objective coatinuea to 
be ■et. 



N 
....... 
N 

Goals/Oblectives 

Redirect national eaergency 
preparedness strategy toward 
market reliance, 

Reduce vulnerability of 
electric power system to 
disruption from acts of 
war, sabotage, and terrorism, 

TABLE 49-2 

ENERGY EMERGENCY PREPAREDNESS 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Methods 

o Continuation of allocation 
and price control strategy which 
was detrimental to national 
welfare. 

o Rely on industry analysis; 
Incentives may be required as 
industry does not currently 
conduct such analyses. 

Anticipated Needs 
(for objective target date) 

o Identify i■pedi■ents to the free 
■arket including Federal/state 
and local regulations, adminis
trative procedures, codes, 
and information gaps and develop 
options to remove l■pedi■ents, 

o Assess SPR use policies and 
develop plans to coordinate the 
efficient use of Reserve stocks and 
industry stocks. 

o Encourage the buildup of industry 
petroleum stocks. 

o C1>11plete supply vulnerability 
analysis to mitigate electric 
generation and transmission 
system shortfalls. .. 

o Complete case studies of critical 
users, 

o Develop plausible sabotage 
scenarios, 

o Evaluate cost effectiveness of 
■ ltlgatlon measures. 

FY 82: $10.1 

Budget Justification 
and Services Provided 

o Proaote the effectiveness of 
the free market to respond to 
energy supply disruptions. 

o Develop Industry/Government 
strategy to prevent and mitigate 
major power supply interruptions. 

• 



N ...... 
w 

Goals/Objectives 

Analyze power supply adequacy 
and reliability. 

Provide Presidential permits for 
international interconnections, 
pursuant to E.O. 14085. 

Develop e■ergency c«-unication 
and information procedures to 
coordinate response plans with 
other Government agencies and 
lndustr~. 

Ensure operating readiness of 
Executive Reserve Ad■inistrations. 

TABLE 49-2 

ENERGY EMERGENCY PREPAREDNESS 

Alternative Methods 

o Rely on industry, 

o Rely on utility industry to 
import/export electricity. 

o co-unicatlons would be ■ore 
lnfomal and less systematic. 

o Rely on marketplace to respond 
to national security emergencies. 

Anticipated Needs 
(for objective target date) 

o Update the National Electric 
Reliability Report. 

o Evaluate current status of bulk 
power system, 

o Examine environ■ental impacts and 
assess power supply results to 
issue permi ta. 

o Develop information requirements, 
system design, implementation 
and testing procedures. 

o Develop liaison/coordination 
with state and local governments, 
private industry, and the public. 

o Activate the standby Emergency 
Petroleum and Gas Reserve; the 
Emergency Solid Fuels Reserve; 
and Emergency Electric Power 
Reserve in the event of a ■ajor 
fuel supply disruption. 

Budget Justification 
and Services Provided 

o Establish an electrical energy 
operations infor■ation base, 

o Aasess technical power system 
reliability in cooperation 
with utiltties. 

o Pro■ote co.ntinued adequacy of 
electric power within the United 
States. 

o Operate emergency communications 
network with industry and state 
governments. 

o Develop initial 24-hour energy 
emergency warning capability. 

o Aug■ent the market in responding 
to emergency shortages. 



N 
-..J 
$>-

Goals/Objectives 

Coordinate DOE responsibilities 
and represent DOE In exercises 
and planning meetings with the 
IEA, NATO, DOD, and FEHA. 

TABLE 49-2 

ENERGY EMERGENCY PREPAREDNESS 

Alternative Hethods 

o No alternative methods available 
to carry out International treaty 
obligations or to ensure that 
major national programs essential 
to the national security of the 
U.S. would be conducted. 

Anticipated Needs 
(for objec~Jve tar~et date) 

o Complete regional training and 
maintain a ready executive 
reserve cadre. 

o Maintain electric power defense 
emergency preparedness plans and 
progra■ s at Federal, regional, and 
state levels. 

o Participate lo energy emergency 
exercises and tests. 

o Complete planning to l■ple■ent 
DOE/DOD agreement to meet DOD's 
petroleum product requirements 
pursuant to the Defense Production 
Act. 

o Test and evaluate existing 
procedures and implementation plans 
and revise plans If required~ 

o Continue active support and par
ticipation in NATO's Petroleum 
Planning Committee. 

o Participate in IEA testing exercises. 

o Expand efforts to support IEA's 
efforts to utilize the market 
mechanism to respond to Inter
national supply disruptions. 

o Conduct and coordinate support 
for REX-82 BRAVO. 

o Conduct and coordinate Internal 
support for IEA tests, If any. 

o Coordinate DOE participation wtth 
FEHA In civil emergency management 
exercises. 

Budget Juatificatlon 
and Services Provided 

o Provide for U.S. participation 
in International oil emergency 
preparedness activities pursuant 
to International treaty obliga
tions. 

o Provide for the capability to 
ensure that defense and national 
security energy requlre•ents are 
satisfied during peacetime energy 
emergencies and wars. 



N 
....... 
VI 

Goa 1 a/Object i vea 

Teat and ■alntaln the 
Continuity of Government 
Plan, portions of the 
National E■ergency Plan, 
and the Defense Mobilization 
Plan. 

Develop contingency plans to 
mitigate energy supply disruptions. 

• • i.- • -

TABLE 49-2 

ENERGY EMERGENCY PREPAREDNESS 

Alternative Hethoda 

o Hajor national programs essential 
to the national security of the 
United States would not be 
conducted. 

o Rely on ad hoc response during 
emergencies, 

Anticipated Needs 
~for objective target date) 

o Teat continuity of Government Plana 
and FEHA exercises. 

o Continue support to E■ergency 
Mobilization Preparedness Board 
efforts. 

o Update various emergency plans, in
cluding the National E■ergency Plan 
and Defense Mobilization Plan. 

o Evaluate the petrole1.111 require
ments of the military, including 
the defense industrial base, 

o Develop alternative energy disrup
tion scenarios and aaaeaa interna
tional and national impacts on the 
economy, essential services, and 
national security. 

o Develop and teat ■odela 
to assess regional econo■ic 
and supply/demand impacts 
under various energy scenarios 
addressing petroleum, natural 
gas, and coal supply curtailments, 

o Aaaeaa of alternate responses 
to emergency scenarios, 

• 

Budget Justification 
and Services Provided 

o Provide the capability to 
analyze scope, nature, and 
impacts of a petrolem inter
ruption, and basic available 
response options. 

o Provide the capability to analyze 
the scope, nature, and i■pacts of 
a petrole1.111 interruption, and 
basic available responses. 

o Promote the effectiveness of the 
free ■arket to respond to energy 
supply disruptions. 

o Study method to recycle revenue 
during major supply disruptions. 



N 
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TAIIU: )0-1 

NAVAL KJ,;AC'l'OllS Dt:Vt:LUl'Ht:IH 

l'ROGltAH ACOOHl'L l811HtN TS 

Bud11,et Data ($ Hillion,d Status 
Coala/2!!,jectivea FY 78 FY 79 FY 80 FY 81 

Total Obligational Authority: $2H.l 
$253.8 

$298. l 
$298.0 

$278.4 
S2 77.U 

$304. 7 
j3U3. 6 Obli1ation: 

llEACTOR DEVEWPHElfl': 

Develop advanced reactora 
aa heat aourcea with 
improved power capabili
ties, increased endurance, 
and added reliability for 
nuclear propulaion appli
cations. Ultimately, 
develop core ■ that will 
last the presently pro
jected life of a ahip. 

- Continue advanced 
design core development 
program■ including 
analyse ■ and critical 
e11perimenta. 

- Develop new technique• 
for conatruction of 
fuel element ■, aaaea
bliea, and control rocla 
in advanced core ■• 

- Continue inveatigationa 
of new fabrication 
technique ■, qualifi
cation of alternate heat 
treated alloy• and 
■ateriah that will 
facilitate longer life 
core a. 

Continue to develop 
i■proved hilher power 
and lonaer life corea 
for application to 
varioua ahip claaaea. 

o Continue technical aupport, analyaia, and teating of exiating core deaigna. 

o Continue irradiation teat program on eatabliahed achedule. 

o Complete experimenta to confirm nuclear 
propertiea of advanced control materiala. 

o Fabricate the Advanced Submarine Plant (ASP) core to teat advanced deaign. 

o Continue effort ■ on new core and fuel concepts. Proceed with Advanced Fleet Core design and 
development effort ■ a planned. Evolve varioua new concepta. 

o Continue effort• to develop core material ■ such aa the Submarine Teat Core to teat new 
■ateriala and fuel•• 

o Continue to develop and improve the D2W core nuclear design. Resolve atructural and militarily 
aignificant problems. 

DeKree Original 
Objective Het 

o Core endurance in aub
marinea haa increaaed 
from 62,000 ■ ilea to 
400,000 ■iles. Pre ■ently 
designing longer life 
corea includina cores 
that ■ay la■ t the ser
vice life of a ■ hip. 

- The Advanced Submarine 
Plant (ASP) core will 
begin operating during 
thi1 fi1cal year, 

- Deaign efforts have 
progreased on achedule, 
Scheduled for in1tal
lation in prototype in 
■id-1980'•• 

- Material ■ efforts have 
allowed develop-nt of 
today's operatina 
reactora as well•• 
de1igna of advanced 
corea. 

D2W core to be in
atalled in ship, built 
in the 1980'•• 



N ...... 
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wals/Obje~tives 

PLANT DEVELOPKt:NT: 

Improve plant reliabil
ity thr<>ugh developaent 
of impr<>ved react<>r and 
steam plant component• 
and systems, alternate 
plant materials, and new 
heat treatlllt!nt anJ water 
chemistry methods. 

- Develop and analyze 
n<>ncore reactor plant 
materials and conduct 
research into chemical 
behavior. 

Develop new and up
graded primary plant 
fluid, mechanical, 
electrical, and reactor 
instrumentation, 
react<>r control systems 
and components, and 
prototype plant off-hull 
and stea~ plant systems 
and components for 
resolution of operating 
ship problems. 

• 

'l'AllU: ',U-1 

NAVAi. K~:AC'111KS ut:v~;u11•Ht:NI' 

lluJ1,,ct llala ($ Hil liuns) St;ilus 
H 78 ~y 79 ~y KU FY Ill 

<> Continue work t<> develop improved pri,aary plant COlllp<>nents and component material, includin1 
atea■ generators, presaurizera, pumps, and instru-ntation and control equipment. 

o Initiate c<>rrosion testing to qualify advanced 
alloys and alternate materials with improved 
corrosion properties. 

o Complete initial checkout of the Steam Generator Perfonaance Experiment in 1978. Used to teat 
new designs and operating parametera in an effort to minimize failures over the life of atea■ 
generators and to asaure that specified operational conditions are ■et. 

o Develop and test various instruaientation and contr<>l equipment using s<>lid state, micro
electronic features, and initiate installation of this advanced equipment in the prototypes 
and nuclear fleet. 

o Provide technical support to shipyards on the construction and testing of shipboard reactor 
plants. 

o Conduct sea trials 
of USS OHIO, the 
first TKlDENT sub
marine. 

llq;r;,c Original 
Objt:<:t i ve Ht,t 

o The USS NAUTILUS, the 
first nuclear-power1:J 
ship, established the 
basic de ■ ign approach 
for nuclear propulsion 
plants for the currently 
operating nuclear
powered submarine,. 
Today, nuclear-powered 
ships conatitute 
■<>re than 40% of the 
U.S. Navy's combatant 
fleet. Thi, include, 
119 submarines and 12 
surface ahips. 

o Improved steam genera
tors are being in,talled 
in the newest clas,es 
of ships, 

o Co111111isaioned 16 LOS 
ANGELES Class sub
marines, the latest 
class of attack 
submarines. An 
additional ll submarined 
are authorized or under 
construction. 

o co-ission the USS OHIO, 
the fir1t advanced bal
listic missile submarine 
of its class, in FY 1982. 



Goala/Objeclivl!& 

- Ensure asfe, reliable, 
and environaentally 
clean operation of 
fleet and prototype&. 

TAlll.t: '.>U-1 

NAVAi. Ht:ACTOHS Ut:Vt:LOl'Mt:Nl' 

lluJio!t llata ($ Hi llion,d Status 
FY 78 ~·y 79 H 110 H 81 

o Conduct environmental monitoring and engineering to furthl!r reduce radioactivity. 

llEAClUR OP£1lATlON AMD £VALUATION: 

Confina reactor plant 
perforaance and deteraine 
area• of iaproveaent 
through teating coaplete 

~ developaental planta 
oo over long period• of 

ti- for iaproved 
reliability, aaintain
ability, and operability. 

o Operate land-baaed prototype nuclear propulaion planta to teat complete developaental planta, 
including in~iv~dual core• and co■ponenta. 

First prototype reactor o Continue operation to provide aignificant data for application in developing long-life reactor 
plant--SIW. cores and planta. 

- Neweat prototype 
reactor plant--58G. 

Service prototype reactor 
phnu. 

o Attain S8G prototype 
reactor plant 
criticality. 

o Conduct S8G power 
range testing. 

o S8G unreatricted 
ope rat ion, 

o Install the ASP core in prototype plant. 

o Initiate preparation for refuelin11 the SIC 
prototype plant. 

.. 

lle11ree Ori11ina l 
Objective Met 

- In the 27 yeara of the 
Naval Nuclear Propul
aion Pro11raa aince the 
NAUTILUS prototype 
firat operated there 
haa never been an 
accident involving a 
reactor nor haa there 
been any releaae of 
radioactivity which 
has had a aignificant 
effect on the environ
ment. 

o Prototype plant• are 
aerving their intended 
purpoae by providing 
needed teat date end 
teat facilitiea. 

SIW-~arch, 19Sl. 
Attained initiel 
criticality, pro
ducing the fint 
aignificant quantitiea 
of uaeful nuclear power 
in the vorld. 

- S8G--Hay 1980. 
Attained ·engine rooa 
atea■ing aode in the 
prototype plant of 
the U.S. Navy' ■ 
newear atrategic 
balliatic ■iaaile 
aubm•rine. 

o The ASP prototype core 
inatallation waa 
recently coaipleted. 



Goals/Objectives 

PLANT DEVELOPMENT: 

Improve plant reliabil
ity through development 
of improved reactor and 
steam plant components 
and systems, alternate 
plant materials, and new 
heat treatment and water 
chemistry methods. 

- Develop and analyze 
noncore reactor plant 

~ materials and conduct 
\0 research into chemical 

behavior. 

- Develop new and up
graded primary plant 
fluid, mechanical, 
electrical, and reactor 
instruraentation, 
reactor control systems 
and components, and 
prototype plant off-null 
and steam plant systems 
and components for 
resolution of operating 
ship probleme. 

TABLE 50-1 

NAVAL REACTORS DEVELOPMENT 

Budaet Data($ Millions) Status 
FY 78 FY 79 FY 80 FY 81 

o Continue work to develop improved primary plant components and component material, including 
steam generators, pressurizere, pumps, and instrumentation and control equipment. 

o Initiate corrosion testing to qualify advanced 
alloys and alternate materials with improved 
corrosion properties. 

o Complete initial checkout of the Steam Generator Performance Experiment in 1978. Used to teat 
new designs and operating parameters in an effort to minimize failures over the life of steam 
generators and to assure that specified operational conditions are met. 

o Develop and test various instrumentation and control equipment using solid state, micr~
electronic features, and initiate installation of this advanced equipment in the prototypes 
and nuclear fleet. 

o Provide technical support to shipyards on the construction and testing of shipboard reactor 
plants. 

o Conduct sea trials 
of USS OHIO, the 
first TRIDENT sub
marine. 

Degree Origins 1 
Objective Het 

o The USS NAUTILUS, the 
first nuclear-powered 
ship, established the 
basic design approach 
for nuclear propulsion 
plants for the currently 
operating nuclear
powered submarines. 
Today, nuclear-powered 
ships constitute 
more than 40% of the 
U.S. Navy's combatant 
fleet. Thia includes 
119 submarines and 12 
surface ships. 

o Improved steam genera
tors are being installed 
in the newest classes 
of ships. 

o Commissioned 16 LOS 
ANGELES Class sub
marines, the latest 
class of attack 
submarines. An 
additional 31 submarines 
are authorized or under 
construction. 

o CollllQission the USS OHIO, 
the first advanced bal
listic missile submarine 
of its class, in FY 1982. 

- -- ·-·- · . 
··.---: . - .. -- ·--· - --.. ......-,~-- --



~ 
0 

Goala/Obiectives 

Design and develop equip
ment and procedure• to 
meet all reactor aervicing 
needs. 

Train approai .. tely l,700 
personnel per year for 
the Naval Nuclear Pro-
pu le ion Proi&raia. 

NOTES; 

FY 78 

TARI.a:; '>0-1 

NAVAi. Kt.:At:'('OMS Ut.:Vt.:LUl'H~;N'I' 

Bud_tj_t?t llata ($ Hi 11 ion,.> Sta Lu~ 

FY 79 FY 80 n 81 

o Complete detailed design of a refueling machine and other equip-nt 
for refueling the Al~-A prototype plant. 

o Carry out training program as part of prototype plant operation to avoid duplication of 
facilities and reduce coat of operating the prototypes. 

1. There are no other proi&ramd that puraue the goals and objectives of the Naval Keactore Development program. 
2. Work area ■ are broadly atated ao that effort ■ can be diacua1ed on an unclaaaified basis. 

lle~ree Original 
Objective Het 

o Succeaafully conducted 
180 refueling• in the 
Naval Nuclear Pro
araa. 

o Trained over ~l,000 
personnel to date, 



Goal s/llbiect ives 

Reactor Develofment 

To develop advanced reactors as 
h~at sources with increased power 
capabilitics, increased endurance , 
and added reliability for nuclear 
propulsion applications. Ulti
mately, to devclop cores that wil I 
last the presently projected lifc 
of a ship. 

- Continue investigation of ncw 
fabrication techniques and quali-

~ fication of alternate heat-treated 
....- alloys. 

- Continue advanced design core 
development programs including 
analyses and critic al ellperiments. 

- Develop new techniques for con
struction of fuel elements, as
semblies, and control rods in 
advanced cores. 

Plant Develofment 

To make significant improvements in 
plant reliability through develop
rn ent of improved reactor plant com
ponents and system,, alternate plant 
materials, and new heat and water 
chemistry treatments. 

- Develop and qualify alternate 
plant 111aterials. 

TAlll.l'. ',ll - L 

NAVAL l<t::ACTlll<::i 111::v~;1.111•Hr. N I' 

CUl<K~;NT l'Kt){;KAH tlllJt::C'J' I Vl::::i ANO llUI.JLt I' 

Alternative Methods 
Anticipated Needs 

(fur objective target date) 

o The pow"r and lifeti,oe capabilities 
of the reactor:, under development 
must cover a wide range of con( ig
urations anJ ratings suitable for 
i nstal lat ion in naval combatants. 
Thus, the design and development 
of new and advanced reactors will 
incorporate the latest reactur 
concepts and technology in devcl
oping cores and associated com
ponents. Anticipated needs are : 

Cores with advanced fuel and 
propulsion systems having long 
life and increased power. 

- Cores that wi 11 last the 
projected life of a ship. 

o l'h,, long-teno re I iabi I ity of ope r
ating plant component11 and systemli 
is essential to continuity of 
powl!r operations. Anticipated needs 
an,: 

lmpruvcJ performance of plant 
couapont!nl9. 

FY 82: $3S':l.2 

Budget Justification 
and Scrvices Provided 

o This levcl of effort will provide 
lor the continuation of current 
programs at an efficient and eco
nomical level and will maintain 
the current level of responsivc 
ness to operational and defense 
requirements. 
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Goal s/Obiect iv"s 

- llesii:n t<quip111ent and electrical 
syate111s. 

- Investigate 111aterials processes 
and product conditions. 

11.,actor O_et<ratiun and Evaluation 

Test dev-,lopmental plants, including 
individual cures anJ components to 
improve reliability, maintainability, 
and operability. 

Per for111 nuclear, the rna l, pe d onr 
ance, and protection analyses of 
operating reactor cures. 

- Operate prototype plants, perfol"III 
plant maintenance, overhauls, r.,
fuelings, and training to conduct 
various testing programs. 

- Train plant operators aa part of 
prototype plant operations, 

Design and develop procedures and 
equipment to service reactor plants. 

~ 

All .,r11.it iv,• /'t,,tho,ls 

'J'Alll.E '10-L 

NAVAi. 11~:AC'J'OII:; Ot:Vt:LOl'/'tt:HT 

Anticipated Ni,cds 
(for objective tar~et dat.,) 

- Upgraded pl,1nt compo,u,nts and iu
strumentat ion and control equip
ment in prototypes and ship9. 

- Reduced corrosion and improved 
component I de. 

o Tiu, operation of prototype plants 
is necessary to teat complete 
developmental plants and individual 
cores and components to ensure 
operation of fleet plants. An
ticipated needs are: 

Safe operation of the growing U.S. 
Navy nuclear-powered fleet. 

- Reliable plant operation. 

- Trained operatord for nuclear 
propulsion plants. 

o t:quipment to service and refuel 
nuclear propulsion plants. 

l. No other progra111s or laboratories conduct efforts in areas directly relating to naval reactors. 

2. Work areas are broadly stated au that efforts can be discus6ed on an unclassified basis. 

lludK,el Jubt, t icat iun 
and 5ervice9 Provided 
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TABLE 51-1 

MATERIALS PRODUCTION 

----------CLASSIFIED----------

(Thia table will be submitted under separate cover to the appropriate congressional committees.) 
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TABLE 51-2 

MATERIALS PRODUCTION 

----------CLASSIFIED----------

(Thie table will be submitted under separate cover to the appropriate congressional co111111itteea.) 
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Goal~/Objec~i¥~~ FY 76 

Total Obligational Authority: $58.0 
$56.8 Oblia_ation: 

Develop countermeasures 
to preclude malevolent 
access to DOE facilities 
and compromise of classi
fied information, in
cluding assurance of 
personnel reliability 
(security investigations). 

!/ Es t im.a t ed 
YEstimated 

o Conducted Internal 
Reviews and developed 
security organization 
to accomplish transi
tion from ERDA to DO£, 

o Scheduled full field 
investigations, 

FBI: 1,600 investi
gations. 

OPM: 12,990 investi
gations. 

TABLE 52-1 

NUCLEAR KATER[ALS SECURl'fY AND SAFEGUARDS 

PROGRAM ACOOHPL[SHHENTS 

Bud_g_et Data($ Millions) Status 
FY 79 FY 80 

$61.3 
i6I.3 

o Security reorganized 
to address DOE-vide 
responsibilities. 

o Scheduled full field 
investigations. 

FBI: 1,037 investi
gations. 

OPH: 13,507 investi
gations. 

$63,0 
1_61. 2 

o Obtained budget re
sources for start-up 
of programmatic 
security tasks. 

o Scheduled full field 
investigations, 

FBI: 1,353 investi
gations. 

OMP: 14,669 investi
gations. 

FY 652-1 

$67,4 
165.0 

~ 

o lmple111ented DOE-wide 
support to functional 
enhancement of secu
rity programs. 

o Scheduled full field 
investigations. 

FBI: 

OPH: 

1,4611' invea
t igat iolJ•• 
15 ,879!' in-

• vestigations. 

Degree Odginal 
Oblective Ket 

o R&D activities to support 
the Computer Security, 
Technical Security Coun
termeasure,, and Counter 
Intelligence Survey pro
grams were succes1fully 
met according to planned 
■ilestones scheduled well 
within original cost 
estimates. 

o Security investigations 
were scheduled with FBI 
and OPH throughout the 
year as required, Al
though FY 1981 funds 
were in1ufficient, 1ddi-

. tional funding was pro
vided by classified DOE 
programs which this ac
tivity support ■ (Weapons, 
Special Materials Produc
tion, and Uranium Enrich
ment), Authority for 
appropriations transfers 
was obtained from Con
gresa. Consequently, 
appropriate number of in
vestigations were com
pleted to maintain 
adequate numbers of 
cleared people. 
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Goals/Object iv~~ 

Conduct R&D on physical 
protection components and 
systems, SNH control 
accountability components 
and systems, and provide 
systems implementation 
assistance to program 
organizations. 

Perform SNH account
ability operations, 

FY 78 

o Established test labs 
for intrusion detec
tion, Initiated 
major equipment 
demonstrations, Is
sued two technology 
handbooks. 

o Managed U.S. nuclear 
materials data base 
which keeps track of 
U.S. nuclear m~teri
ala both domestically 
and internationally 
as well as foreign 
nuclear materials in 
the U.S. 

TABLE 52-1 

NUCLEAR MATERIALS SECURITY AND SAFEGUARDS 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

o Established interior 
test lab. Developed 
data base for physi
cal protection hard
ware. Issued two 
technology hand
books. 

o Continued management 
of U.S. nuclear 
materials data base. 

o 3 major tasks initi
ated. 3 minor tasks 
initiated, 

o Demonstrated spent 
fuel safeguards tech
nology. Developed 
personnel identi
fiers. Developed 
SNH measurement 
standards and in
struments. Updated 
technology handbooks. 
Initiated mass spec. 
HE detection develop
ment. 

o Continued management 
of U.S. nuclear 
materials data base. 

o Initiated a 2--year 
effort to validate 
and improve data 
within the Inter
net iona 1 lllclear 
Materials Tracking 
System UNHTS). 

FY 81 

o 15 major tasks (3 
ongoing, 12 newly 
initiated); 12 minor 
tasks (2 ongoing, 1 
complete, 10 newly 
initiated). 

o Continued base tech
nology development. 
Develop SHH/contra
band detectors. In
itiated development 
of suitable creden
tials. Complete 
development of FAST 
SNH assay systems. 

o Continued management 
of U.S. nuclear 
materials data base. 

o Revised all Nuclear 
Materials Management 
and Safeguards Sys
tems (NMMSS) DOE 
directives and re
porting forms (ap
proved by 0MB). 

o Completed revisions 
to DOE NMMSS-related 
directives and to 
NMHSS software 
programs. 

o Initiated nuclear 
materials reporting 
as required by the 
U.S./IAEA Safeguards 
Treaty. 

,; 

Degree Original 
Ob~c:tive Het 

o Provided base technology 
and implementation 
assistance to program 
organizations on schedule 
in accordance with pro
gram milestone plans and 
within estimated costs. 

o All accomplishaaenta fro■ 
FY 1978 through FY 1981 
were planned milestones 

.,--. · . .as appeared,-in-Uut---pl'O""---- - -- -- - - --- -.... 
. -gram's planning proceu. 

o All milestones were ac
complished as scheduled 
within resources allo
cated on a yearly baaia. 

o Reporting schedule suc
cessfully met aa required 
by the treaty. 
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Goala/~je1.:tive ■ 

Gain a comprehensive 
understanding of poten
tial adversaries and 
actions, assess vulner
abilities to and con
sequences of malevolent 
acts directed against 
critical U.S. energy 
resources/DOE operations, 
and define DOE threat 
deterrence and response 
atra tegiea. 

• 

FY 78 

o Assessment - Threat 
He saage program 
established. 

o Data/research results 
published in adver
sary attribute• 
report. 

TABLE S2-l 

NUCLEAR MATERIALS SECURITY AND SAFEGUARDS 

Bud&et Data{$ Millions) Status 
FY 79 FY 80 

o Developed instrumen
tation for Credibil
ity Assessment 
Threat Coomunication. 
{CATCOH) system and 
operation. 

o Data/research pub
lished in adveraary 
motivations report. 

o Review of management 
effeccivene,.s. 

o Data/reaourcea on 
likelihood of actions 
developed; reaearch 
initiated on deter
rence, conaequencea, 
and insider crime. 

.. 

FY 81 

o Initiated nuclear 
materials reporting 
under u.s.-Auatralia 
Bilateral Agreements. 

o Developed and im
plemented plan for 
second generation 
tffHSS upgrade a. 

o Developed plan for 
reconciling INHTS 
data base with 
foreign government 
records. 

o Continuation of 
FY 1980 verification 
effort. 

o Completed CATCOH 
project. 

o Developed plan for 
hostage counter
meaaure program. 

o Initiated development 
of methods to detect 
and defeat booby 
trapa {ongoing 
effort). 

o Initiated development 
of credibility as
seaament techniques 
and information for 
threat message eval
uation. 

Degree Origina 1 
Objective Het 

o Because of bilateral 
Agreement with Auatralia, 
U.S. successfully recon
ciled its INHTS data with 
Australia aa the first 
planned country under 
thia reconciliation pro
gram plan. 

o Already suceasfully 
completed verification of 
records for 42 countriea 
out of a total of SO 
planned. 

o All program objective• 
and tasks were success
fully met according to 
milestone schedule• and 
within planned resources. 

o Developing and maintain
ing a DOE capability is 
planned for future fiscal 
years. 

o Objective met by install
ation of operational sya
tem in the Emergency 
Operations Center {EOC) 
{complete implementation 
projected for future). 



Goals/O!!jectivea 
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Develop and teat con
cepts, systems, and 
inspection strategies, 
in collaboration with 
the IAEA, to facilitate 
effective international 
safeguards, including 
their application at DOE 
facilities under the 
U.S./IAEA safeguards 
agreements. 

Collaborate with other 
countries to improve 
effectiveness of safe
guards and physical 
security systems. 

FY 78 

o Report on Attributes 
of Potential Criminal 
Adversaries to lilclear 
Programs. 

TABLE S2-l 

NUCLEAR MATERIALS SECURITY AND SAFEGUARDS 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

o Report on motiva
tions/intentions of 
criminal adversaries. 

FY -81 

o Report on motiva
tions/act ions of 
potential adversaries. 

o Research initiated on 
target attractiveoeaa 
of DOE facilities. 

o Coordination of 
threat policy and 
sabotage orders 
throughout DOE 
initiated. 

o Program continuing with FY 81 effort resulting in IAEA inspectors 
testing procedures at DOE facilities with confidence. Support new 
Administration policy on nonproliferation and peaceful nuclear coopera
tion (July 16, 1981), including "development by the IAEA of improved 
safeguards techniques, procedures and instru111entation, especially those 
needed for the larger and more sophisticated nuclear facilities that are 
likely to be deployed in the coming years." DOE research and develop
ment priorities extend to demonstrating the breeder and encouraging 
reprocessing es essential to the breeder (Secretary, July 28, 1981). 
Developments included concepts, components, systems, inspection 
strategies, and procedures for evaluation of inspection effectiveness. 

o Continuing collaboration under way with degree of acceptance of U.S. 
methods increasing. 

o Cooperative Agreement o Continuing inter-
with France and U.S. action. 
dealing with nuclear 
incidents. 

o Understanding with 
canada--efforts in 
response to nuclear 
terrorist incident,. 

Degree Origina 1 
Objective Met 

o Report schedule 
successfully completed 
according to program 
plan milestones and 
within planned 
estimated coats. 

o Technical work aucceaa
fully completed accord
ing to program plan 
schedule and within 
funds authorized. 
Implementation delayed 
as a result of lengthy 
coordination within DOE. 

o Technical work aucce11-
fully completed accord
ing to program plan 
schedule and within 
funds authorized. 
Implementation delayed 
as a result of lengthy· 
coordination within DOE. 

o Objectives met within 
planned milestones aa 
coordinated with the 
IAEA continued 
assistance requeata. 
Work accomplished 
within allocated funds. 

o Continuing long-term 
effort consistent with 
original cost and 
program plans. 
Analyses and exchange 
meetings accomplished 
on schedule aa jointly 
agreed. 



N 
00 

'° 

Goala/Q!tlectives 

Develop countermeasures to preclude 
malevolent access to DOE facilities 
and compromise of classified infor
mation, including assurance of 
personnel reliability. 

Conduct R&D on physical protection 
components and systems, SNM control 
accountability components and ays
te,ns, and provide systems implemen
tation assistance to program 
organizations. 

TABLE 52-2 

NUCLEAR MATERIALS SECURITY ANO SAFEGUARDS 

CURRENT PROGRAH OBJECTIVES AND BUDGET 

Alternative Hethoda 

o None 

o OSS R&D organizations could 
provide on contract. 

o Private sector could provide 
on contract. 

o Use limited existing technology 
including: 

- Extensive use of operating and 
guard force personnel for 
physical protection. 

- Frequent/continuous inventory 
of Sift, 

- Reduce SNH throughput/rate of, 
e.g., production, reprocessing, 
eu. 

Anticipated Needs 
(for objective target date) 

o Continue to schedule security 
investigations on DOE and DOE 
contractor employees (and others 
as appropriate) to ensure that 
providing these individuals access 
to classified information, special 
nuclear materials, or employing 
them in a Critical Sensitive posi
tion is clearly consistent with 
the national interest. 

o Continue to develop operational 
techniques, equipment, and meth
odologies to enhance the protection 
of DOE classified and strategic 
resources against the threats of 
sabotage, espionage, compromise, 
theft, and other malevolent act,s. 

o Many DOE Defense Program facili
ties are more than 20 years old 
and require safeguards upgrades 
to remedy identified deficiencies 
and to meet escalating policy 
requirement. New facility ini
tiatives also require assistance 
to establish adequate upgrades 
(target dates vary with DOE 
facility, new tasks normally 
require 3-5 years from 
initiation). 

o Needed currently for adequate 
safeguards for DOE facility 
upgrades and new facility 
designs. 

.. 

PY 82: $69,1 

Budget Justification 
and Services Provided* 

o Support for DOE classified pro
grama (e.g., Weapons, Special 
Materials Production, Uranium 
Enrichaent, Naval Reactors, 
Energy Research, International 
Affairs) which require, by 
legislation and Executive order, 
appropriately cleared personnel 
in order to conduct their 
activities. (See Security 
Investigations Section of the 
DOE FY 1983 Budget.) 

o Assure m1n1111um risk to critical 
nuclear and other energy tech
nologies of loss due to hostile 
intelligence collection activi
ties, sabotage, theft, or other 
malevolent acts. 

o Funding provides systems imple
mentation assistance to request
ing program organizations to 
remedy identified deficiencies. 
Absence of program would probably 
result in inadequately protected 
facilities with resultant 
vulnerabilities. 

o .Adequate protection of DOE facili
ties and SNM cannot be maintained 
without l&D. 



Goals/Q!uectiyes 

Perfom SNM _accountability opera
tions. 
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Gain a comprehensive understand
ing of potential adveraaries and 
actions, assess vulnerabilities 
to and consequences of malev
olent acts directed against 
critical U.S. energy resources/ 
DO£ operations, and define 
DOE threat deterrence and 
response strategies. 

TAJII.E 5 2-2 

NUCLEAR MATERIALS SECURITY AND SAFKGUARDS 

Alternative Methods 

o None. 

o Pursue safeguards/security 
goals in absence of awareness. 

o Rely on private sector and other 
Government agency-related infor
mation. 

Anticipated Needs 
(for objective target date) 

o Allows integration of safeguards 
systems into facility and process 
operations in efficient, cost
effective manner. 

o Provides technology which i1 
tailored to operational require
ments (e.g., hands-off, remote, 
and automated SNH measurements). 

o Funding is necessary to maintain 
contractors as center, of exper
tise for DOE and other Federal 
agencies. 

o Operation of a nuclear materials 
accounting ayatem to enable U.S. 
and DOE to meet internal program
matic, statutory, and international 
reporting requirement ■ (con
tinuing need). 

o In order to auccessfully deter 
potential adversariea to DOE 
facilities, a data baae of 
adversary capabilitiea and char
acteristics must be developed. 

o Development of responae inatrumen
tation and maintenance, operation 
and improvement of threat message 
aaaeaanient capability. 

o Allows DOE to conduct programs 
and still be responsive to public 
health and safety concerna. 

o Development of HQ/Field informa
tion exchange system to aaaemble 
and analyze criminal-related 
threat i nfonnat ion in a form 
that can be usefully transmitted 
to DOE field activitiea. 

Budget Ju1tification 
and Servicea Provided* 

o Effort, 1upport U.S./DOE coaait
ment1 for support of international 
safeguards. Lack of funding will 
mean commitments cannot be met. 

o Absence of funding and program 
approval will result in inade
quately protected facilities with 
resultant potential vulnerability 
for theft and SNM and facility 
sabotage. 

o U.S. and DOE cannot track and 
provide report• on nuclear mate
rial holding■, exporta, and 
imports to meet statutory 
requirement a. 

o Development of capability to 
deal with hostage taking of 
DOE facilities will be limited. 

o Elementa are neceasary for 
effective safeguard/aecurity 
protection, incident management, 
and d-age mitigation for DOE 
national aaaeta. Without bud
getary support, the U.S. capa
bility to effectively respond 
to nuclear threat incidents will 
be serioualy jeopardized. 

o Without support, DOE Headquarter ■ 

lacks organized information to 
develop and maintain evolving 
policy • 

.. 
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TABLE 53-1 

NUCLEAR WEAPONS ACTIVITIES 

•••••••••• CLASSIFIED •••••••••• 

(This table will be submitted under separate cover to the appropriate congressional committees.) 
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TABLE 53-2 

NUCLEAR WEAPONS ACTIVITIES 

•••••••••• CLASSIFIED •••••••••• 

(Thia table will be submitted under separate cover to the appropriate congressional committees.) 
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TABLE 54-l 

INERTIAL CONFINEMENT FUSION 

••••••••• . CLASSIPIID •••••••••• 

(Thie table will be •ubmitted under aeparate cover to the appropriate congre1aiooal committee,.) 
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TABLE 54-2 

INERTIAL CONFINEMENT FUSION 

• • •••• • •• •CLASSIFIED •• , •••••• , 

(Thie table will be ■ubmitted under aeparate cover to the appropriate congreaeional c0111111itteea.) 

.... -~ . - · ·· • · .. ·· ·-~·.e._,_-. . · . . ~ -• --- ·•· -•-~-•·-
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TABLE 5~-1 

VERIFICATION AND CONTROL TECHNOLOGY 

----------CLASSIFIED----------

(Thia table will be aub■itted under aeparate cover to the appropriate coogreaaional coaaitteea.) 
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TABLE 55-2 

VERIFICATION AND CONTROL TECHNOLOGY 

----------CLASSIFIED----------

(Thia table will be ■ ubmitted under separate cover to the appropriate congreaeional co11U11itteee.) 
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Goals/Objectives FY 78 

Total Obligational Authority: $296.3 
$276.J 

Stabilize and 
isolate single
shell tanks at 
Richland (RL). 

Transfer from 
old tanks to new 
tanks at Savannah 
!liver (SH). 

Ob I igat ion: 

PLANNED 
o Continue tank 

construction. 
Complete sluicing 
of high heat sludge 
from old single
shell tanks. Sta
bilized and iso
lated 43 single
shell tanks. 

ACTUAL 
o Continued con

struction of 
double-shell waste 
storage tanks. 
Completed sluicing 
of high heat 
sludge from o Id 
sing le-she 11 
tanks. 

PLANNED 
o Continue tank con

slruct ion. Begin 
s I udge remova I 
demonstration in 
Tank 16. 

TAHLE 56-1 

Dte:FENSE WASTE MANAGEMENT 

PROGRAM ACCOMPLISHMENTS 

Budget Data($ Millions) Status 
FY 79 FY 80 

$274.8 
$271.2 

o Complete construc
tion of six tanks. 

o Continued con-
st rue t ion of 
double-shell waste 
tanks. Continued 
deactivation of 
old single-shell 
tanks. 

o Complete four new 
tanks and new F 
area evaporator. 
Complete demon
stration in 
Tank 16. 

$278.6 
$268.5 

o Complete construc
tion of six tanks 
(12 total). 

o Complete construc
tion of six double
shell waste tanks. 
Continue deactiva
tion of old single
shell tanks. 

o Complete four new 
tanks. Complete 
new H area eva
porator. 

& 

FY 81 

$302.2 
$301.2 

o Complete construc
tion of four tanks 
(16 total). All 
old single-shell 
tanks deactivated. 

o Complete construc
t ion of seven 
(13 total) double
shell waste tanks. 
All 149 old tanks 
deactivated. Sta
bilized and iso
lated 12 addi
tional tanks. 

o Complete six new 
tanks in FY 1981 
and four in 
H 1982. 

Degree Orig i na I 
Objective Met 

o Stabilization and 
isolation program to 
be completed in 
FY 1988 (no comple
tion date projected in 
FY 1978 plan). All 
149 old tanks have 
been deactivated. The 
subsequent process to 
stabilize and then 
isolate these 149 
single-shell tanks had 
been extended due to 
budget limitations and 
technical problems 
with pumps. As of 
FY 1981, 38 tanks have 
been stabilized and 12 
isolated. Construc
tion of 13 new double
shell tanks to re
ceive high-level waste 
should be completed 
in FY 1981 (revised 
from 16 tanks pro
jected to be needed 
in FY 1978 plan). 

o Transfer program on 
schedule for comple
tion in 1991 (no 
completion date pro
jected in FY 1978 
plan). Completion of 
18 new tanks for 
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Goals/Objective§ 

Upgrade high-level 
waste (HLW) cal
cining operations 
at Idaho. 

lm1110bilize HUI 
at SR. 

FY 78 

ACTUAL 
o Construction under 

way on 18 new tanks 
for tank replace
ment. Salt removal 
demonstrated in Tank 
16. Start of sludge 
removal deferred to 
FY 1979. 

PLANNED 
o Complete conatruc

tion of fourth set 
of calcine storage 
bins. • 

ACTUAL 
~inued construc

tion of NWCF. 
Completed fourth 
set of bins. 

PLANNED 

TABLE 56-1 

DEFENSE WASTE MANAGEMENT 

Bud&et Data($ Millions) Statua 
FY 79 FY 80 

o Four new tanks and 
new evaporator com
pleted. Sludge re
moval demonstration 
in Tank 16. 

o Complete construc
tion of New Waste 
Calcining Facility 
(NWCF) Calcine 170K 
ga lions in old 
calciner. 

o Began construction 
of fifth set of 
calcine storage 
bins. 14 7K gallons 
calcined in old 
calciner. Construc
tion continued on 
NWCF. 

o Four new tanka coor
pleted. Tank clean
ing demonstrated in 
Tank 16. Major 
equipment procure
ment begun. 

o Complete construc
tion of NWCP. 

o Continued construc
t ion of NWCF and 
fifth set of bins. 
157K gallons cal
cined in old 
calciner. 

o Title I design o Authorize ETF Final 
Equipment Teet Prograanatic EIS. 
Facility (ETF). 
Draft Progra111111atic 
Environmental Impact 
Statement (EIS). 
Recommend waste form 
and solidification 
process. 

FY 81 

o Continued conetruc
tion of ten new 
tanks. Salt removal 
operations under 
way. 

o Complete construc
tion of fifth set of 
bins. 

o Construction of NWCF 
completed and systems 
testing begun. Fifth 
aet of bins com
pleted. 174K gal
lons calcihed in old 
calciner. Old cal
ciner shut down. 
Mission completed. 

o Complete construc
tion Equipment Test 
Facility. 

Degree Origina 1 
Objective Met 

transfer program ex
pected by FY 1982 as 
originally projected. 
All major processes 
for waste transfer 
successfully demon
strated. Equipment 
procurement under way. 

o Old calciner operated 
and aupported waste 
management operations 
through FY 1981. Con
struction of fifth aet 
of bins to receive 
calcine completed. 
Construction of NWCF 
delayed due to labor 
and scheduling prob
lems. "Hot" opera
tions on schedule to 
begin in FY 1982, 

o The long-tera HLW 
management program baa 
been phaaed and 
focused for implemen
tation at the Savannah 
River Site, This 
phasing waa required 
by reduced funding 
and will allow sub
sequent sitea to 
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Goals/0..!!jectivea 

Dispose of HlW 
at Richland and 
Idaho. 

F'C78 

ACTUAL 
o Issue draft program

matic EIS. Com
pleted conceptual 
design and initial 
coat estimate for 
Defense Waste 
Processing Facility 
( DWPF). 

PLANNED - Richland 
o Criteria imp. prod., 

preliminary safety 
assessment, con
ceptual design re
trieval. 

TABLE 56-1 

DEFENSE WASTE MANAGEMENT 

Budget Data($ Millions) Status 
FY 79 FY 80 

o l■ aue Final Program
matic EIS and Record 
of Decision (ROD). 
Start Title I design 
DWPF. 

o Draft programmatic 
EIS Conceptual de
sign retrieval 
system. Final aafe
ty aasesament. 

o Establish materials 
<Jiaracterization 
Center (HCC) and 
Materials Review 
Board (HRB). 

o Final Programmatic 
us. 

FY81 

o Issued draft project 
specific EIS. 

o Decision on radio
nuc l ide reaov a 1. 
Fabricate prototype 
retrieval system. 

Degree Original 
Objective Net 

learn fro■ the firat 
aite'a experience and 
will level out the 
funding require■enta. 
A significant 
lengthening of the 
program waa required 
to develop and evalu
ate alternative high
level waste for■a. 
A standard teating 
organization waa 
established to evalu
ate theae alternative 
waate for■■• ITF waa 
not needed, and non
radioactive equipment 
teat of component ■ ia 
being perforaed in an 
existing facility at 
SR. NEPA documenta
tion haa been com
pleted to proceed 
with the deaign and 
conatruction of the 
staged DWPF which will 
process the 1ludge 
portion of the SR HUI. 

o Implementation of the 
Richland and Idaho 
high-level waate 
long-ter■ manage
ment programs have 
been pha1ed behind 
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Goa 11!/Q!uective a 

Encapsulate 
separate ceeium-
137 and atrontium-
90 at Richland by 
1985. 

FY 78 

ACTUAL - Richland 
~eptual design 

waste retrieval 
system. Assessed 
tank integrity. 

PLANNED - Idaho 
o Characterize calcine 

in bins. Verify 
salt decontamination 
Design retrieval 
demonstration. 

ACTUAL - Idaho 
olnitiated develop

ment of pelletized 
ceramic and glass 
waste fonaa. Con
ceptual design pro
totype waste 
retrieval system. 

PLANNED 

'CABLE 56-1 

DEFENSE WASTE MANAGEMENT 

Bud&et Data($ Millions) Statue 
FY 79 FY 80 

o Draft PEIS. Bench 
scale glass melter 
teats, 

o Completed prototype 
retrieval system 
design. 

o Final 
EIS. 
plant 
at ion 
teat, 

programmatic 
Cold pilot 
glass form
verification 

o Inventoried and 
characterized 
stored calcine, 

FY 81 

o Assessed risk of con
tinued in-tank 
storage. 

o Waste fo~• and pro
cess recommendation, 

o Complete draft 
progra11111111tic EIS, 

o Encapsulate 500 
cesium and 133 
strontium cap
sules. 

(Specific encapsulation schedule not available in FY 1978 projections,) 

ACTUAL 
o Cesium encapsulated 

process upgraded, 
tilt-pour melt 
caster installed to 
improve performance. 

o Prepared 375 cesium 
capsules and 198 
strontium capsules 
for storage basin, 

o Additional 330 
cesium capsules 
produced; strontium 
process and equip
ment modified to 
improve perfor
mance, 

o Additional 300 cesium 
capsules (tota 1 
1,000) and JS 
strontium capsules 
(total 235) produced, 

Degree Original 
Objective Het 

Savannah River, Work 
at these sites 
currently is limited 
to planning, prepar
ation of environ
mental documentation, 
and limited development, 

o Encapsulation program 
proceeding which will 
convert cesium (1,680 
capsules total 
planned) and strontium 
(660 capsules total 
planned) to lees 
mobile forms by FY 
1985. FY 1978 plan
ned scheduled initi
ation delayed due to 
equipment and process 
problems. 



Goal ■ /Q!!jectiv~• 

Immobilize Tran■-
uranic (TRU) wa ■ te 
at Idaho. 

Di ■po■e of . tran■-
w uranic wa ■ te 
0 generated at DOE 
w sites. 

TABLE 56-1 

DEFENSE WASTE MANAGEMENT 

Budget Data O ttilliona) Status .. . . ,.l§&reE? Ori&i~L - - - .. --,-~~----
FY 78 FY 79 . FY 80 FY 81 ..... <n>jec"Tive Het 

Pl.ANNED 
o Complete ■ tudy on 

alternative ■ for 
buried TRU at Idaho. 
Develop exhulll4tion 
technique at Idaho. 

ACTUAL 
o Complete alterna

tives document for 
TRU at Idaho. 

Pl.ANNED 
o Decontamination 

processes eval
uated. 

ACTUAL 
o Issued alternatives 

document ■ for TRU at 
SR. Decontamination 
processes evaluated. 

o Complete atudiea 
verifying retriev
ability of stored 
waste. Issue policy 
decision on Idaho 
exhumation. 

o Completed engineer
ing studies of 
stored TRU waste 
retrieval. 

o Demonstration of 
incineration ayatema 
with actual TRU 
wastes. 

o Demonstration of 
treatment procesaes 
to incinerate and 
reduce waste volumes 
performed at Rocky 
Flats and Mound Lab 
with actual TRU wastes. 

o Issue policy deci
• ion on retrieved 
and exhumed TRU 
waste treatment. 
Develop techniques 
to retrieve ■ tared 
waste. 

o Prepared waste 
characterization 
■ tudies on buried 
and stored TRU 
waste. 

o Prepared evaluation 
of alternatives for 
buried TRU at Idaho. 

o Program to iaaobiliae 
TRU waste at Idaho 
proceeding. Tech
niques to prepare 
stored waste for dis
posal demonstration 
in WIPP are being 
developed. 

o Vol1.1111e reduction 
methods demonatrated 
for application at 
DOE facilities. 
Strategy to focus and 
accelerate di ■poaal 
alternative at 
initial site due to 
funding limitations 
which would not allow 
proceeding at all 
sites on a parallel 
basis. 



Goal a/Objectives 

Complete con
struction and 
operation of 
Waste Iaolation 
Pilot Plant (WIPP). 
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Upgrade DOE 
burial ground 
operations at 
all aites. 

FY 78 

PLANNED 
o Continued site 

characterization for 
bedded aalt disposal 
facility and &tart
ed EIS and Safety 
Analysis ·Report 
preparation. 

ACTUAL 
~inued site 

characterization 
for bedded salt 
disposal facility 
and atarted EIS and 
Safety Analysis Re
port preparation. 

PLANNED 
o Initial disposal 

criteria issued. 
New hydrofracture 
facility construc
tion started. 

TABLE 56-1 

DEFENSE WASTE MANAGEMENT 

Bud&et Data($ ~illiona) Status 
FY 79 FY 80 

o Complete Title I 
and start Title II. 
Submit license 
application to the 
Nuclear Regulatory 
Co-inion. 

o Complete Title I 
design. 

o Sites begin opera
tional improvements. 

o Begin WlPP facility 
construction. 

o P.L. 96-164 author
ized WIPP as an un
licensed defense 
R&D facility. 
Issued final EIS. 

o Sites in compliance 
with initial dis
posal criteria. 
Techniques to 
stabilize burial 
grounds developed. 
New Hydcofracture 
Facility construc
tion co111pleted. 

FY 81 

o Continue facility 
construction. 

o Began phased con
struction with 
drilling of ellplor
atory shaft. 
Started final design 
for facility. 

. ,, 

Degree Original 
Objective Met 

o Original plan based 
on prior Admini1-
tration policy to 
include comercial 
apent fuel and have 
facility licen1ed by 
the Nuclear Regula
tory Cooaiasion. 
Congressional di1-
agreements on WIPP 
mission clarified 
by P.L. 96-164 which 
mandated WlPP a1 an 
unlicensed R&D facil
ity to demonstrate 
disposal of nuclear 
waste from Defense 
programs. Construc
tion now proceeding 
consistent with P.L. 
96-164 with anticipa
tion of 1989 opera
tional date. 

o Interim criteria com
pleted for guide to 
construct facilities 
to improve DOE low
level waste (LUJ) 
disposal. Operation• 
of New Hydrofracture 
Facility in FY 1982 
at Oregon will demon
strate improved 
disposal for LUJ. 



Goals/Objectives 

Ensure the 
availability of 
transport systems 
in support of all 
defense wastes. 
Develop standards, 
data bases, test-

~ing methods and 
Vlfacilities, 

logistics and 
economic analyses, 
BSfety and 
accident analyses, 
and a technica 1 
information center. 

Eliminate the 
backlog of sur
plus defense
related facilities 
by the year 2000. 

FY 78 

ACTUAL 
o Initiated DOE land 

burial technology 
development program, 
issued summary 
assessment report 
on DOE burial 
grounds, initiated 
construction of new 
Oak Ridge Hydro
fracture facility. 

PLANNED/ ACTUAL 
o Provide generic 

effort for support 
of all waste trans
port. 

PLANNED/ACTUAL 
o Accomplished under 

Commercial program. 

TABLE 56-1 

DEFENSE WASTE MANAGEMENT 

Budget Data($ Millions) Status 
FY 79 FY 80 

o Initiated field 
demonstrations of 
LLW disposal tech
nology at Oregon. 

o Complete packaging 
development for con
tact-handled TRU 
waste. 

o Develop program 
plan, initiate 
projects at ORNL 
and INEL. Other 
facilities main
tained in safe 
condition. 

o Initial background 
criteria issued, all 
sites in compliance 
with new criteria. 

o Continue projects 
at ORNL and INEL. 
Other facilities 
maintained in safe 
condition. 

. .. 

FY 81 

o Interim burial 
ground criteria com
pleted. Waste gener
ation reduction 
manual completed. 
Draft manual on remed
ial actions for 
shallow land burial 
completed. 

o Complete conceptual 
design for contact
handled TRU package 
and HLW cask (for 
DWPF). 

o Continue projects at 
ORNL and INEL. Other 
facilities maintained 
in safe condition. 

Degree Original 
Objective Met 

o Generic support for 
all wastes and design 
of specific packaging 
needs has been initi
ated. 

o Projects initiated to 
meet objective ■; 
Richland Operation■ 
Office asaigned lead 
reaponaibility. 



Goals/Objective• 

Stabilize and iaolate aingle
ahelled tanks at Hanford by 1988. 

Tranafer high-level vaate (HLW) 
from old tanks to new tanka by 
Savannah River (SR) by 1991. 

w 
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°' 
Upgrade HLW Calcining operation 
at Idaho, 

Immobilize HLW at SR. 

Dispose of HLW at Richland and 
Idaho, 

TABLE 56-2 

DEFENSE WASTE MANAGEMENT 

CURRENT PROGRAM OBJECTIVES AND BUDGET 

Alternative Method• 

o Continued use of old single-shelled 
tanks for liquid waste storage. 

o Continued uae of old tanka for 
liquid waste atorage. 

o Continued use of existing 
calciner. 

o Continued use of tanks for waste 
storage. 

o Continue storage of HLW io tanks 
and bins in interim mode. 

Anticipated Needa 
(!Q~~objective target date) 

o Draining as much interstitial 
liquid waste as possible from 
waste tanks, Required piping 
and other corrections to old 
tanks need to be sealed pending 
the implementation of a long-term 
waste management effort. The 
Waste Handling and Isolation 
Facility project will support 
thia effort. 

o Nev tanka are required for dissolu
tion of salt cake for transfer. 
Sludge transfer includes processing 
to re110ve excess aluminum to reduce 
eventual in111obilization for 
disposal. 

o Requires checkout and operation • 
of Nev Waate Calciner Facility by 
late FY 82 and additional waste 
storage bins. 

o Requirea facility to immobilize 
high-level waste. The Defense 
Waste Processing Facility, Stage 1, 
will i11&obilize the sludge portion 
of the HLW (containing most of the 
radionuclides). The facility is 
expected to be operational in 1990. 

o Requires development and selection 
of an alternative to implement the 
long-term program. Facilities will 
be required at each site to immo
bilize the HLW. These activities 
are not scheduled until the 1990 1 s. 

n 82: t368.4 

Budget Juatification 
and Service ■ Provided 

o Old single-shelled tanka are not 
suitable for indefinite storage; 
vaates will leak to environment 
if not removed from old tanka. 
(See Hanford Interim Waate 
Operations aection of FY 83 
Budget.) 

o Old tanka are not auitable for 
indefinite atorage of liquid 
vaatea; vaatea -y leak to 
environaent if not removed from 
old tanka. (See Savannah liver 
Interim Waate Operationa aection 
of FY 83 Budget.) 

o Exiating calciner requirea con
aiatent maintenance/repaira; 
upgrade ia required to aaaure 
waste calcination support for 
defense fuel reprocessing opera
tiona. (See Idaho Interim Waste 
Operation• section of FY 83 
Budget.) 

o Failure to i1111110bilize HLW would 
require a major surveillance and 
maintenance program. (See Long
Term Waste Management--High-Level 
Waste Section of FY 83 Budget.) 

o Indefinite delay will result in 
continuation of interim mode. 
Construction of facilities to 
implement disposal alternative 
ia not expected to be funded in 
near term. (See Long-Tena Waate 
Hanageaent--High-Level Waste 
section of the FY 83 Budget.) 

. ., 



Goals/Objectiyea 

F.ncapsulate separated Cesium-137 
(Cs-137) and Strontium--90 (Sr-90) 
at Richland by 1985, 

1-obilize transuranic waste 
(TRU) at Idaho, 
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Dispose of TRU waate generated 
at DOE s itea. 

Coaplete construction and operation 
of Waste leolation Pilot Plant 
(WIPP) by 1989. 

TABLE 56-2 

DEFENSE WASTE MANAGEMENT 

Alternative Methods 

o Continued storage aa concentrated 
aqueous solutions in B-Plant at 
Hanford, 

o Continued storage of TRU waste 
on temporary storage pads, 

o Continue interim storage of TRU 
waste at all DOE sites except 
Idaho, 

o Continued use of interim storage 
techniques for defense waate, 

Anticipated Needs 
(for objective target date) 

o Requires continued operation of 
facilities to encapsulate Ca-137 
and Sr-90. 

o TRU waste is temporarily atored 
on asphalt pads and covered with 
soil which does not provide per
manent TRU waste isolation. 
Requires facility for proceaaing 
of TRU wastea at Idaho. The 
Transuranic Waste Treatment 
Facility to accompliah thia 
requirement ia expected to be 
operational in the early 1990'•• 

o Requires development and ■election. 
of an alternative to implement long
term disposal program. The specific 
activities to addreaa the diaposal 
of TRU wastes at DOE aitea other 
than Idaho ia not expected until the 
1990'•· 

o Require ■ continued funding in aup
port of conatruction and operation 
of WIPP. 

. ... 

Budget Justification 
and Service ■ Provided 

o Waste unagement operations pro
duce separated Ca and Sr which 
muat either be encapaulated or 
atored aa an aqueous solution; 
continued storage in the aqueous 
for■ increases the potential for 
a leak to the environment. (See 
Hanford Reservation Interi■ Waate 
Operations section of the FY 83 
Budget,) 

o Iaaobilization technology include ■ 
process development and design 
input for Transuranic Waste Treat
ment Facility (TWTF); some wastes 
must be i-,bilized prior to dis
posal (See Long-Term Waste Manage
ment-Transuranic Waste Section of 
FY 83 Budget.) 

o Indefinite delay will incur addi
tional repackaging and maintenance 
coats; selection and implemen
tation of long-term program will 
follow activities at Idaho. 
(See Long-Term Waste Management-
Transuranic section of the FY 83 
Budget,) 

o WIPP ia an R&D facility to 
demonstrate the safe disposal of 
defense vaste; continued interi■ 
storage of existing vaste, 
coupled with current and antic
ipated waate generation is 
environmentally unacceptable 
for the long term. (See Terminal 
Storage section of FY 83 Budget.) 



Goals/Q!!j~ctives 

Upgrade DOE burial ground opera
tions at all sites. 

Assure the availability of trans
portation systems in support of 
all defense waste programs,· Tech
nology transfer to Commercial and 
Spent Fuel programs and commercial 
sector. 

Eliminate the backlog of surplua 
defense-related facilities under 
a progressive program to be com
pleted by the year 2000. 
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TABLE 56-2 

DEFENSE WASTE MANAGEMENT 

Alternative Methods 

o Continue current burial ground 
disposal practices at DOE sites, 

o None 

o Defer all decommissioning; continue 
surveillance and maintenance for 
all facilities, 

Anticipated Needs 
(for objective target date) 

o Requires funding for upgraded and 
standardized burial ground proce
dures needed to assure eafe 
handling and disposal of DOE waste. 

o Requires funding for contact 
handled TRU package for WIPP. 

o Requires funding for HLW package 
for Defense Waste Processing 
Facility (DWPF). 

o Requires funding to continue 
maintenance and surveillance and 
accomplish decontamination and 
dec0111111issioning of sites in 
priority order in order to allow 
for alternate or unrestricted 
use and to recover beneficial 
materials, 

Budget Justification 
and Services Provided 

o Upgraded and standardized opera
tions will result in safer waste 
dispoaal, (See Interim Waste 
Operations section of FY 83 
Budget.) 

o Tranaportation packaging ■y■ tema 
to aupport schedule to ship TRU 
wastes to WIPP and HLW from the 
DWPF to a repository, (See Trans
portation R&D section of FY 83 
Budget.) 

o Continue maintenance and aurveil
lance at DOE defenae ■ urplua 
facilities. Decontamination and 
decommisaioning of defense site ■ 
to make available materials and 
facilitiea for subeequent use 
will proceed as funding avail
ability permits. (See Decon
tamination and Decommisaioning 
aection of FY 83 Budget.) 

. .... 
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Goals /.Q!Ll_ec ti vel! 

Total Obligational Authority: 
Obli1ation: 

FY 78 

i365.2 
i364.6 

TABLE 57-1 

HIGH J::NERGY AND NUCLEAR PHYSICS 

PROGRAM ACCOHPLISHHl::NTS 

Bud1et Data (i Millions) Status 
FY 79 FY 80 

i394. 7 
i388.7 

$424.6 
!424. 3 

FY 81 

i458.8 
i457. 3 

,If 

Degree Origina 1 
Objective Ket 

GOAL: The goal of the National Trust program is to achieve a comprehensive understanding of the fundamental structure and constituents of matter, the 
basic forces in nature, and the laws of nature that underlie all physical processes involving transformations of matter and energy. 

OBJECTIVES: 

- Show progress in 
obtaining new knowledge 
and understanding of the 
fundamental nature of 
matter and energy. 
(Accomplishments under 
this objective were 
achieve4 in the 
FY 78-81 time period.) 

Maintain U.S. world 
leadership in high 
energy and nuclear 
physics research to 
help ensure U.S. 
competitive position. 

- Support theoretical and 
experimental research 
in high energy and 
nuclear physics. 

- Construct, operate, and 
maintain the nationally 
available accelerators 
and colliding beams and 
detection and analysis 
systems required to 
carry out the research, 

o Discovery and confirmation of a new heavier kind of lepton. 

o Discovery of evidence for a new heavier kind of quark. 

o Discovery of evidence for the gluon, believed to hold nuclear matter together. 

o Direct observation of lifetime of heavy lepton and particles containing "charmed" quarks. 

o Discovery of nuclear quasi-molecular resonances. Quantitative description of the interac
tions of pi mesons with nuclei. 

o Indepth understanding of the transfer of energy, mass, charge, and angular mom~ntwa in 
collisions of massive nuclei. 

---------liJmber of Nobel, Fermi, Lawrence, Waterman, and National Medal of Science Awards--------
2 5 5 

------U.S. Rapporteurs and Invited Papers at Major International Conferences(% of total)--------
40 46 38 34 

---------------------------------1\Jmber of Physicists lnvolved-----------------------------------
2,000 2,100 2,200 2,300 

------------------Average number of Weeks of Physics operation per Facility----------------------

--------------------------------Iii gh Energy Physics Fae i 1 it ies ( 3)- ------------------------------
33 31 2 8 2 3 

o Outstanding progress. 

o High degree of 
leadership. 

o Greater than U.S. share 
of total worldwide 
funding. 

o Effective level of 
pa rt ici pat ion. 

o Limited budget, 
increasing power costs, 
and competing program 
priorities decrease 
utilization. Highest 
priority projects 
accomodated. 
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TABLE 57-1 

HIGH ENERGY AND NUCLEAR PHYSICS 

PROGRAM ACCOMPLISHMENTS 

Bud&et Data($ Millions) Status 
Goals/Objectives FY 78 FY 79 FY 80 FY Bl 

Total Obligational Authority: $365. 2 
$364.6 

$394. 7 
$388. 7 

$424.6 
t424. 3 

$458.8 
1457. 3 Ob li1at ion: 

-------------------------------Nuclear Phys ice Large Fae i 1 it ies (3 )------------------------------
20 19 20 14 

-------------------------------Nuclear Physics Small Facilities (5):-----------------------------
26 26 25 25 

----------------------------------Number of Experiments Running:---------------------------------
493 456 474 441 

--------------------------------------Number of User Groups.-------------------------------------
222 224 211 224 

-----------------------------------------New Facilities.-----------------------------------------

o PEP electron positron storage ring completed at SLAC (1980). 

o Holifield Heavy Ion Accelerator completed at Oak Ridge (1981). 

o Heavy Ion Spectrometer System completed at LBL (1981), 

- Carry out research and ----------------------------------------New Technologies:---------------------------------------
development needed to 
develop new accelerator o Fet"lllilab superconducting magnets for Energy Saver being fabricated (1979-81), 
and detector tech-
nologies needed for the o Argonne Superconducting Prototype Booster completed (1980). 
continuing progress of 
the program. o Ant iproton source development for Tevatron I at Fermi lab (1980-81). 

o Work on new concept at SI.AC for very high energy electron-positron collisions. 

' 

Degree Origi041 
Objective Met 

o Limited budgets, 
increasing power costs, 
and competing program 
priorities decrease 
utilization. Highest 
priority projects 
accomodated. 

o Stable utilization. 

o Decreasing utilization. 

o Stable community of 
researchers, 

o Good progress for future 
capabilities. 

o Increasing emphasis on 
research and development, 



Goals/Objectives 

- Maintain an adequate 
source of trained 
scientific manpower 
by appropriate support 
of universities and 
laboratories. 

- Identify practical 
applications resulting 
from physics research 
studies for transfer 
to the appropriate 
scientific discipline 
or technology. 

w 
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TABLE 57-1 

HIGH ENERGY AND NUCLEAR PHYSICS 

Bud&~t D.ita_($ Millions) Status 
FY 78 FY 79 FY 80 FY 81 

---------------- ---------------------Institutions Supported:-- ------------------- ----------------
74 85 89 98 

-----------------------------Number of University Physicists Supported:---------- ----------------
1,100 1,200 1,300 1,250 

·----- ------------------------Number of Graduate Students in Programs:----------------------------
750 800 850 850 

----- ----------Sampling of notable items achieving widespread or new utilization:----------------

0 Superconducting Materials and Devices. 

o RF Power Sources. 

o Synchrotron Light Sources. 

o Free Electron Lasers. 

o Materials Analysis Tools. 

o Neutral Beam Heaters for Fusion. 

o Medical Applicationa. 

Degree Origina 1 
Objective Met 

o Adequate number of 
universities, univer
sity physicists, and 
graduate students. 
Recent emphasis on 
outstanding younger 
investigators. 

o Technologies developed 
find widespread use in 
other research and in 
industry. 

--.... .. ; _, . ~- .... ~ ----.. -· 
o Universal Instrumentation Standards. 

o Rad i ation Processing. 

o National Defense. 

o Computer Controls. 

o Fast Electronics. 



TABLE S7-2 

HIGH ENERGY ANO NUCLEAR PHYSICS 

CURRENT PROGRAM OBJECTIVES ANO BUDGET 

Goals /Q!!ject ives 

GOAL: 

The goal of this National Trust pro- o 
gram is to achieve a comprehensive 
understanding of the fundamental 
structure and constituents of 
matter, the basic forces in nature, 
and the laws of nature which under-
lie all physical processes involving 
transformation of matter and energy. 

OBJECTIVES: 

Alternative Methods 

No reasonable alternative. Shift
ing to another agency causes dis
ruption to program and offers no 
economic benefit to Government. 

- Progress in obtaining new knov
ledge and understanding of the 
fundamental nature of matter and 

o See above. 

~ energy. 
N 

- Maintain high quality programs in o See above. 
high energy and nuclear physics 
research to help ensure U.S. com-
petitive position. 

- Support theoretical and experi- o See above. 
mental research in high energy 
and nuclear physics. 

Construct, operate, and maintain o See above. 
the nationally available acceler-
ators and colliding beams and 
detection and analysis systems 
required to carry out the research. 

- Carry out R&D needed to develop o See above. 
new accelerator and detector tech-
nologies needed for the continuing 
progress of the program. 

Anticipated Needs 
(for objective target date) 

o Quest for knowledge to maintain 
U.S. society at the forefront. 

o Continuing quest for such knov
ledge, 

o Continuing commitment to lead ia 
these fields. 

o Continuing commitment to estab
lished cadre of world leading 
scientists. 

o Facilities required for increased 
knowl edge and for training new 
scientists. 

o New concepts required for in
creased capability with reasonable 
cost. 

FY 82: $484.J 

Budget Justification 
and Services Provided 

o Maintain the best possible U.S. 
program at a reduced level of 
activity. The U.S. will maintain 
a strong and competitive program. 

o National Trust Program of Basic 
Research in high energy physics 
and nuclear physics. 

o U.S. position strongly challenged; 
available resources focused on 
highest priority facilities. 

o Provides support for the highest 
quality research groups. 

o The rate at which new facilities 
are brought on line will be prop
erly phased with the rate with 
which existing facilities lose 
their scientific effectiveness. 

o Program provides for some future 
capabilities. At even a very low 
level of activity new facilities 
are essential. 

' 
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Goals/Objectives 

- Maintain an adequate source of 
trained scientific manpower by 
appropriate support of univer
sities and laboratories. 

Identify practical applications 
resulting from physics research 
studies for transfer to the ap
propriate scientific discipline 
or technology. 

TABLE 57-2 

HIGH ENERGY AHD NUCLEAR PHYSICS 

Alternative Methods 

o See above. 

o See above; rely on academia and 
industry. 

Anticipated Needs 
(for objective target date) 

o New young scientists needed for 
future expertise. 

o Requires publication of technology 
developments and cooperation with 
industry. 

,I 

Budget Justification 
and Services Provided 

o Progra■ will provide for future 
expertise. 

o Program publishes advances in 
technology and works along with 
industry, 
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Goals/Q!uectives FY 78 

Total Obligational Authority: $321.6 
$302. 5 Ob li_gat ion: 

HANAGFJ-tENT AND ADMINISTRATION: 

Management and Support 

Management of De
partment Telecom
munications Systems 
and Services . 

- Centralized man
agement of Depart
ment-wide tele
phone systems and 
operation of 
headquarters 
syste111s. 

lleadquarters data 
processing services 
including opera
tional support, pro
gra1111Ding analysis 
support, and the 
Teleprocessing 
Services Progra111. 

o Developed cmwounica
tion support plans 
for the SPR, SERI, 
WAPA; assisted 
Brookhaven National 
Lab in acquisition 
of a new telephone 
system; & negotiated 
an agreement with 
the Air Force for a 
major telephone re
placement system at 
Kirkland AFII to 
serve the Albuquer
que Operations 
Office. 

o Numerous management 
information syste111s 
were reviewed at the 
fonnat ion of the De
partment resulting 
i n transfer of sys
tems to the in-house 
computer, modifica
tion and expansion 
of existing systems, 
and retirement of 
numerous systems in
heri.ted fro111 pre
decessor organiza
tions. 

TABLE 58-l 

llEPARTMENTAL ADMIN ISTRAT [ON!/ 

PROGRAM AGOOMPL ISIIMJ::N'rs 

Bud&et Data($ Millions) Status 
FY 79 FY 80 

$377 ,4 
i309. 6 

o Fully integrated llOE
wide Te lecom,ounica-
t ions Long Range Plan 
was implemented. 

o Improved monitoring 
programs of long 
distance & Federal 
Telec01WDunications 
usage resulting in 
l/ 3 reduction in use. 

o Workload increased 
60% with no increase 
in facilities and 
staff. 

t430.8 
$396.4 

o Modernization of 
telecommunications 
system resulting in 
second lowest cost 
per telephone in 
Government. One such 
c onve rs ion will re
sult in S6M savings 
over next lO years. 

o Implementation of the 
DOE~ide telepro
cessing services pro
gram at a cost 
avoidance of approxi
mately $3.5M. 

FY 8l 

$456,l 
$3 90. 5 

o New systems install
ed at Bartlesville, 
Oklahoma; Piketon, 
Ohio; and Brookhaven 
National Laboratory, 

o Supported compre
hensive test ban 
treaty, national 
seismic system, and 
joint DOE/000 MX 
missile program. 

o Elimination of Wide 
Area Teleco1111Dunica
t ion System at a 
savings of $l40K per 
year. 

o 44 management in
formation systems 
moved in-house from 
connercial time
sharing at a cost 
avoidance of $l,9H 
per year. 

o Implemented co111puter 
security program in 
compliance with 0MB 
Ci re u I a r A- 7 l. 

Degree Origins l 
Obiective Het 

o Objectives met. 

o Objectives met, 

o Objectives met. 

l/Since Departmental Administration spans so many activities, only selected objectives and related criteria are incorporated in this table, 
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Goals/Objectives 

Provide office space 
for the operations & 
support of head
quarters consistent 
with DOE policies & 
GSA directives. 

Annually increase 
contract awards to 
small and disad
vantaged businesses. 

FY 78 

o Established a space 
management organiza
tion to develop 
space criteria & 
renovation pra
cedures. 

o Provided efficient 
building management 
and office services 
response to HQ pro
grams. 

o Developed a housing 
plan to consolidate 
HQ staff. 

o $1.JB to Small Bus
iness (SB) (14%); 
$84H to Disadvan
taged Business (DB) 
(1.1%). 

TABLE 58-l 

DEPARTMENTAL ADHINISTkATION 

Budi_et Data {$ Hilllons) Status 
FY 79 FY 80 

o Continued. 

o Continued. 

o Continued. 

o $1.28 to SB (15%); 
$131H to DB (1.6%). 

o Continued. 

o Continued. 

o Continued. 

o $1.5B to SB (20%); 
$268H to DB (3%). 

FY 81 

o Provided unplanned 
ADP analytic support 
to Alternative 
Fuels, 011 Alloca
tion, Direct Com
bustion, and Schools 
and Hospitals Grants 
Program. 

o Established a data 
base administration 
function. 

o Continued. 

o Continued. 

o Continued. 

o $1,6B to SB; 
$220H to DB 
( both preliminary 
statistics). 

Degree Original 
Objective Het 

o Objectives met. 

o Objectives met, 

o Consolidated headquarters 
from originally 22 
buildings into currently 
11 buildings ensuring 
space criteria met GSA 
utilization criteria. 

o Each year both the 
absolute and percentage 
of DOE-wide procurement 
from small or disadvan
taged businesses 
increased ~except FY 81 
DB awards,) 



Goals/ObJecti ves FY 78 

Technical Information Services 

Provide central sources 
of information on world's 
energy R&D to help 
eliminate undesirable 
duplication and overlap 
in DOE R&D effort. 

Effectively manage 
and make available to 
the DOE c0111111unity, 
publications resulting 
from DOE-funded R&D. 

Special services 
provided to manage 
classified R&D for 

~ Defense and limited 
-...i applied technology for 

Nuclear. 

o Over IH items 
available in data 
bases, 

o TIC pioneers print
ing costs optimiza
tion which is 
adopted by Federal 
Government. 

o AWDR and A~DR pub
lished to announce 
classified and 
limited reports to 
defense and nuclear 
communities. 

Program Hanagement and Project Support 

o Reduce DOE buildings 
energy consumption 
by FY 85 by 20%. 

o Reduce DOE fuel oil 
consumption by JO% 
by FY 85, 

o 6.3% reduction. 

TABLE 58-1 

DEPARTHENTAL ADHINISTRATION 

Budget Data ($~~1JHons) Status 
FY 79 FY 80 

o 2.8H citations used 
from RECON by DOE 
programs • 

• o All document distri
bution functions 
centralized at TIC to 
improve control and 
cost-effectiveness. 

o Over 1,000 computer 
software codes ex
changed, primarily in 
nuclear and defense 
areas. 

o 17.8% reduction. 

o B,200 foreign 
technology reports 
made available 
during the year. 

o 2.5H hard-copy R&D 
reports distributed 
on behalf of DOE 
programs. 

o Classified and sensi
tive information 
files contain over 
40,000 technical 
reports. 

o 11.7% reduction 
through t'Y 80. 

o 39.5% reduction. 

FY 81 

o Data bases represent 
results of over $135B 
expenditure on R&D. 

o Contract awarded to 
Engineered Systems 
to effectively 
provide R&D reports 
in microfiche. 

o Defense Programs 
implements first DOE 
4-color process 
printing at TIC 
required {or iden
tification of 
sensitive events, 
processes, and 
materials. 

o Unknown. 

o Unknown, 

Degree Original 
Objective Het 

o Data bases currently 
provide access to 1,5H 
R&D-related items which 
is the most comprehensive 
energy information re
source in the world, 

o Haintain effective report 
distribution control 
system; meets all 
expressed DOE management 
needs. 

o Sucessfully manages 
defense and national 
security services for 
program offices. 
Provides technical infor
mation on defense and 
national security pro
duced within DOE. 

o The Department has 
achieved more than 50% of 
the consumption reduction 
ln the first 4 years of a 
9 year goal. 

o Department exceeded FY 85 
goal by FY 80 through 
conservation efforts and 
initial conversion proj
ects. 
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TABLE 58-1 

DEPARTMENTAL ADHINISTRATION 

Budget Data ($ Millions) Status . ::c··-~e Orig 'i:'~a~c ·-
Coale/Q~ect i ves FY 78 FY 79 FY 80 FY Objective Met 

CORPORATE STAFF FUNCTIONS: 

Congressional, Intergovernmentsl, and Public Affairs 

Public Affaira: 

Ensure that all public 
affairs activities are 
justified as econo■ical 
as possible, and done in 
a consistent ■anner. 

Facilitate constructive 
and infor■ative interac
tion with the news media. 

Legislative Affairs: 

Facilitate and encourage 
constructive c011111unica
tions between the Depart
ment and Congress. 

o Reached 6.2 ■illion 
people through trav
elling exhibits and 
3.6 million people 
through DOE and 
science museum pro
grams and 320 million 
viewers through TV and 
■otion picture pro
grams . 

o Assisted depart
■ental officials 
in interaction be
tween the Department 
concerning congres
sional hearings, moni
tored and maintained 
records of legisla
tion, bills, and 
resolutions relevant 
to DOE. 

o Reached 4.3 million 
people through trav
elling exhibits and 
4.6 million people 
through DOE and 
science museU11 pro
grams and 249 million 
through radio, fi111, 
and TV. Developed 
640 press releases and 
arranged/suppported 
100 news conferences. 

o Provided liaison to 
departmental offi
cials as well as 
members of Congress 
on DOE programs. 

o Responded to over 
6,000 written public 
and congressional 
inquiries, 84,000 
visits and telephone 
requests, and 2,000 
speaking engagements 
for professional, 
civic, and industrial 
and other organiza
tions. 

o During first session 
of 96th Congress 
assisted DOE officials 
that testified at 383 
hearings before 38 
full coa11ittees and 
93 subco-ittees. In 
the second session, 
assisted in testimony 
for 2~~ hearings be
fore 29 full cownit
ties and 62 sub
committees. 

o Responded to over 
6,000 written public 
and congressional 
inquiries, 50,000 
telephone requests, 
and 42,000 people 
through film loan 
activities. Publish
ed 420 news releases. 

o Attended congressional 
heari;gs markups, 
briefings, and floor 
actions; assisted DOE 
witnesses in preparing 
for congressional 
hearings and briefings 
(600), and coordinated 
the designation and 
scheduling of DOE 
witnesses (500). 

o Objectives accomplished 
by the effective coordi
nation of DOE public 
information programs to 
include the use of audio
visual science museUII 
and exhibit programs, 
press releases, and 
timely responses to 
written and telephonic 
inquiries. 

o Congressional relations 
and co1111unications were 
effectively carried out 
as evidenced by the 
confir■ation of all 
departmental Presidential 
appointees in the Senate 
and the passage in both 
the Senate and the House 
of the energy package 
in the reconciliation 
legislation aa part 
of the President's 
Economic Recovery 
Program. 
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Goals/Objectives 

Intergovernmental Affairs: 

Ensure effective communi
cations and liaison with 
state, local, and tribal 
governments. 

Consuaer Affairs: 

Ensure that const1111ers, 
businesses, and insti
tutions are provided 
with infonaation and 
given opportunity to 
coiuent on policies 
andp~g~~. 

lnsfector General 

To pro■ote economy 
and efficiency and 
to prevent or detect 
fraud and abuse in 
the programs ad
ministered or 
financed by the De
partment of Energy. 

FY 78 

o Ensured incorporation 
of state, local, and 
tribal government in
put to policy formu
lation on such issues 
as energy resource 
development l ■pact 

assistance, State 
Energy Management 
Act, coal strike 
plan, contingency 
gasoline rationing 
plan, and Regulatory 
Refora Task Force. 

o Conducted program 
actlvltle& such as 
FY 78 Public Briefing 
Serles; consumer 
briefing SU111111arles, 
public transcripts, 
coordination of 
Hay 3, 1978, Sun Day; 
developed Winter 
Survival Handbook and 
coordinated the devel
opment of the HU111an 
Needs Handbook during 
the coal strike with 
the Defense Civil 
Preparedness Agency. 

o Objective ■et. 

TAl!LE ~8-1 

UEPARTHENTAL AUHIN l STKATlON 

Budaet Dat_ll_ ($ Hllllons) Status 
FY 79 FY 80 

o Developed DOE Direc
tive on Intergovern
mental Affairs actlvl
tles. Completed a re
view of the Atomic 
Energy Co■■unlty 
Assistance Program, 
recollllllended to the 
Secretary future pay
ment methods and 
implemented Secretary's 
decisions. Conducted 
a variety of outreach 
meetings and public 
hearings with state, 
local, and tribal 
officials. 

o Developed DOE Citizen 
Participation Manual. 
Coordinated 70 
National Energy Act 
hearings/meetings, 
conducted 34 work
shops on energy 
programs for low
income citizens, and 
developed draft Ad
visory Co-lttee 
Management Hanual/ 
Member Handbook. 

o Strengthened contacts 
with state, local, and 
tribal governments and 
worked closely with 
State Energy Offices 
to enhance their 
energy ■anage■ent 
capabilities. 

o In compliance with 
Presidential Execu
tive order to in
crease citizen access 
to Information and 
participation ln 
Federal agencies, de
signed a DOE consU111er 
plan for interaction 
between program 
offices and consumers. 

o Objective met. o Objective met. 

---1 

FY 81 

o Ensured the partici
pation of state, local 
tribal, and territorial 
governments in the 
development and imple
mentation of national 
energy pollclee vhlch 
have an impact on them. 

o Condu~ted public hear
ings ln the develop
ment process of the 
of the National 
Energy Polley Plan. 
Reviewed and began 
closeout of over 200 
grants/contracts. 

o Objective met. 

Degree Original 
Objective Het 

o Original objective la 
being fully met and 
continues as an 
ongoing goal. 

o Continued long-term 
goals and changing 
objectives. 

o 310 audit reports. In
spection reports and pro
gra111111atlc Reviews have 
been published and Is
sued. These have result
ed in substantial 
savings/cost avoidance. 



Goa 1 s/ObJ.ect 1 ves 

- To supervise, co
ordinate, and pro-
vide policy direc
tion for audit, 
inspection, snd 
investigation 
activities, 

- To identify and 
re fer for pro
secution partici
pants of fraud and 
abuse. 

General Counsel 

Provide adequate 
legal opinions, ad
vice and services 
to all DOE 

~ activities except 
o FERC, 

·•y 78 

o Objective met. 

Polley, Planning, and Analysis 

Analyze specific 
policy issues af
fecting the nattonal 
interest, and pro
vide recommenda
Liona to the Secre
tary, the Cabinet 
Council, the Presi
dent and Congress 
on these issues. 

o Conducted 22 anal
yses and studies 
cove rt ng such a reaa 
as natural gas, 
solar energy, coal 
conversion technol
ogies, emergency 
planning, and alcohol 
fuels, 

TABLE 58-1 

l>EPARTHENTAL Al>HINISTRATION 

Budiet Data ($ HilHons) Status 
FY 79 FY 80 

o Objective met. 

o Assisted Congress in 
its deliberations on 
energy initiatives 
(e,g., natural gas, 
fuel use, etc.), 

o Developed DOE'a leg
islative initiatives 
(e,g,, phaseout of 
decontrol on d0111estic 
crude oil, windfall 
profits tax, conser
vatton programs for 
lov--lnco11e residents, 
etc,), 

o Conducted analyses on 
issues such as solar 
poltcy (Domestic 
Polley Review), oil 
import reduction, New 
Source Performance 
Standards. 

o Objective met, 

o Conducted analyses on 
oil shale environ
mental research, 
state and local 
policies, 

o Developed legislative 
alternatives, e.g., 
Energy Hobillzatlon 
Board, 

FY7IT 

o Objective 11et, 

o Conducted oil vul
nerabl l ity study. 

o Completed Third Nat
ional Energy Policy 
Plan for submission 
to Congress, 

., 

Degree Ortgln111 
Objective Het 

o Investigative Cases: 
opened, 931; closed, 572; 
referred to DOE/FBI, 248; 
declinations, 116; con
victions, 13; disci
plinary actions, 67. 

o Adequate legal support 
provided, 

o Completed short-, mid-, 
and long-range policy 
studies and analyses and 
prepared reports for sub-
mission to Congress by 
the President and/or the 
Secretary, 
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Goa ls/Object tves 

Pre pa re for sub--
■i ssion to Congress 
certain reports 
11andated by law. 

Coordinate and man
age policy-related 
functions cutting 
across depart11ental 
llnes, (e.g., 
analysis, evalua
tion resource allo
cation iBSues). 

• 

·•y 78 

o Prepared DOE Annual 
Report to Congress. 

o C011pleted report on 
Econo11ic Impact of 
Energy Actions. 

o Drafted DOE Order 
2030, "Procedures for 
Developing Regula
tions, Standards and 
Guidellnes." 

TABLE 58-1 

DEPAR1'HENTAL ADHINISTRATION 

Budget Data($ Hillions) Status 
FY 79 FY 80 

o Completed Second 
National Energy Plan 
to Congress. 

o Completed report on 
Economic Impact of 
Energy Actions. 

o Prepared DOE Annual 
Report to Congress. 

o C011pleted report on 
Economic I■pact of 
Energy Actions. 

o I■ple■ented Depart-
11entwide Polley 
Planning and Budget
ing System (PPBS). 

~ 

FY 81 

o Conducted studies 
revt ewl ng coal 
co11petition and 
national coal 
pollcy. 

o Completed report on 
Economic Impact of 
Energy Actions. 

o Revised and i■ple
■ented PY 83 PPBS 
cycle. 

Degree Origins 1 
Objective Het 

o Congressional mandates 
were ■et. 

o Identified major issues 
and 11anaged resource al-
location process for de
velopment of 5-year plan. 



Goals/Objectives 

HANAGEHENT AND ADMINISTRATION: 

Ma nagemenl and Support 

Ensure effective analysis and 
implementation of organiza
tional decisions. 

Improve Department's management 
of consulting and support 
service contracts. 

Provide office space for the 
W operations & support of HQ 
~ consistent with DOE policies 

and GSA dire ct ives. 

Cont in11e and improve personnel 
management policies and 
programs consistent with laws, 
regulations, and public policies. 

Improve procedures used and 
financial systems to provide 
better service & timely and 
accurate accounting reports. 

TABU: 511-2 

UEPARTMENTAL. ADHIN lSTRATIUNl/ 

CURRENT PROGRAM OBJEC'l'IVES AND BUDGET 

Alternative Methods 

o None. 

o Decentralize to organizational 
elements. 

o None. 

0 None.'!c./ 

o Decentralize specific accounting 
functions. 

Anticipated Needs 
(for objective target date) 

o Required to ensure adequate and 
safe housing of HQ and to 
minimize adverse impacts of in
adequate housing or misuse by not 
complying with GSA regulations • 
and directives. 

o Develop revised merit pay program 
for mid,uanagers to implement the 
Office of Personnel Management 
revision. 

o Implementation of integrated and 
automated accounting systems 
during FY 82. 

FY 82: $388.) 

Budget Justification 
and Services Provided 

o Establish and maintain an organi
zational structure to maximize 
efficient use of resources. 

o Increase oversight of pre
contract practices including 
comprehensive reviews of individ
ual organizations. 

o Provide necessary support 
services for ongoing programs to 
HQ organizations. 

o Develop and conduct training; 
provide staffing support; 
continue position management and 
classification controls; improve 
performance appraisal system; 
and provide policy guidance on 
personnel management. 

o General accounting functions; 
i.e., administrative control of 
funds, cash management, payroll, 
travel, and accounting reporting. 

!/since Dc,partmental Administration spans so many activities, only selected objectives and related criteria ilre incorporate,! i.n this table. 
~lust! of other agc,m:y support is not f.,a~ibl1! since no entity exists to provide personnel support to olher agencies of any sizt.!; and 

contractor personne I cannot perform the function ,>f a personne I office, under Federal law • 

• -, 



Goals/Objectives 

Technical ln(omatlon Services 

Increase c0111prehenaivenesa and 
effectiveness of data baaea 
covering world's energy 860 
llterature and DOE publicaliona, 
research in progress, and coaputer 
software. 

Effectively manage and provide 
i-ediate access to results of 
DOE R6D through collection, 
announcement, and distribution 
of technical reports to pro
gram offices and contractors. 

~ Haintaina centralized classified 
w and national security technical 

information ayateaa for DOE. 

Progra■ Hanage■ent and Project Support 

Reduce DOE buildings' energy 
conaoaption by 20% per square 
foot by FY 85 and retrofit 
all DOE buildings to ■ini■ize 
life cycle coats by 1990. 

Convert ■ajor DOE heating plants 
fro■ oil and natural gas to 
coal and other ■ore abundant 
resources such aa solid wastes. 

TARLP. 58-2 

DEPARTHt.:NTAL AUHlNlSTNATlON 

Alternative Hethods 

o Each program responalble for 
developing info access systeas. 

o Transfer coats of functions to 
technical program offices. 

o Develop decentralized technical 
R6D infor■ation ■anage■ent 

ayite■ a. 

o Specific technical program o(ficea 
would have to develop information 
ayate■a. 

o None; early no-coat temperature 
and lighting reductions already 
achieved. Capital inveat■ent 
necessary for further energy 
reductions. 

o None. 

Antlclpated Needs 
(!or~ objective target date) 

o Federally funded R60 becomes 
smaller percent of energy 
advances. Contlnuing need to 
■aintain coverage of non
Federal R6D results for in-house 
decision-making. 

o E■phaala on info control 
ayste■a will increase. 

o Triennial information manage
■ent review (IRH) i■ple■ented 
in 1982 as required by 
P.L. 96-511. 

o Increased attention and support 
of national security and 
defense programs resulting in 
increased volume and sensitivity 
of information. 

o Per■ it study to develop and 
funding of retrofits to improve 
energy efficiency. 

o Permit 3 studies for future 
conversions and continuatlon of a 
converslon of the Pantex Weapons 
Plant. 

~ 

Budget Just lf lcattc.11 
and Servlccs Provldcd 

o Undesirable dupllcation of 
effort can be avoided if 
program managers and researchers 
have coaprehenaive, ti■ely, and 
easy access to existing know
ledge and ongoing progra■a in 
their area of interest. 

o !■prove decision-making support 
for DOE ■anagera and pro
ductivity of DOE researchers 
consistent with IllM, OHB Bulle
tin 81-15, and administration 
goal to promote efficiency and 
effectiveness in Govern■ent 
operations. 

o Have existing facilities and 
equip■ent and over 35 years ex
perience in managing such infor
mation in the moat coat-effective 
and secure manner. 

o Reduced utility coats for weapons 
research, testing, and production, 
aa well as energy research. FY 82 
program has about a 3.7-year 
payback. 

o Reduced utility coats for ■ajor 
atea■ plants. The Pantex plant 
conversion by utilizing coal and 
cogeneration techniques has a 
payback period of 8 years while 
reducing dependence and con-
au■ption of natural gas. 
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Goals/Object Ives 

CORPORATE STAFF FUNCTIONS: 

Alternative Methods 

Congressional, Intergovern■ental, and Public Affairs 

Ensure that all public affairs 
activities are Justified, as 
economical as possible, and done 
in a consistent manner. 

Facilitate constructive and 
lnfonatlve interaction with the 
news media. 

Facilitate and encourage con
structive co■11unications between 
the Departaent and Congress. 

Ensure e·f feet i ve co-unicat lone 
and liaison with state, local, and 
tribal governments. 

Assess competitive impacts of depart
■ental policy initiatives and 
evaluate the structure, conduct, and 
performance of energy markets. 

o None. 

o None. 

o None. 

Ensure that consuaers, businesses, o None. 
and institutions are provided with 
lnforaation and given opportunity 
to co■11eot oo policies aod programs. 

Ins}!!ctor General 

To p-romote ecoo011y and effi
ciency and to prevent or detect 
fraud and abuse in the programs 
administered or financed by the 
Department of Energy. 

o None. 

TABLE 58-2 

DEPARTMENTAL ADHlNlSTRATION 

Anticipated Needu 
(for objectiv_e _til_l"_&et date) 

o Provide for public awareness of 
energy prograias and activities. 

o Co-unicate with Congress In 
developing reupective goals and 
policies. 

o Communicate frequently with those 
officials to ensure consistency 
and input to DOE programs/policies. 

o Ensure that policy initiative; 
are consistent with the competi
tive operation of private markets. 

o Planning, developing, and imple
■enting programs to provide 
consumers, business, and 
institutions the opportunity to 
co■11ent on DOE policies, regu
lationu, and programs. 

o Provide the statutory means 
whereby fraud, waste, and abuse 
are identified and corrected. 

Budget Justlficatlun 
and Services Provl,l,·,I 

o Improve public perception of 
energy issues and integrate 
the public affairs activities 
of program organizations and 
field offices. 

o Liaison with Congress on energy 
legislation and activities. 

o Provide main point of contact for 
Federal, state, local, and tribal 
governments on DOE programs and 
policies. 

o Help to ensure that Department 
policies are consistent with the 
Administration's preference to 
rely upon competitive market 
process to the greatest extent 
poseible. 

o Provide direct liaison with 
these groups to ensure infor
■ation flow and liaison regard
ing energy progra■a. 

""' 
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Goals/Objectives 

To supervise, coordinate, and 
to provide policy direction for 
audit, inspection, and investi
gation activities. 

To identify and refer for 
prosecution participants of 
fraud and abuse. 

General Counsel 

Provide adequate legal 
opinions, advice, and services to 
all DOE activities except FERC. 

Policy, Planning, and Analysis 

Analyze specific policy issues 
affecting the national 
interest, and provide recoamen
dations to the Secretary, the 
Cabinet, the President, and 
co.,.ress on these issuea. 

Prepare for submission by the 
Secretary and/or the President 
to Congress report& mandated by 
1~. 

Coordinate and manage policy
related functions cutting across 
departmental lines, (e.g., 
analysis, evaluation resource 
allocation issues), 

Alternative HethoJs 

o None. 

o None. 

TABLE ~8-2 

DEPARTMENTAL ADHINISTRATION 

Anticipated Needs 
(for objective target date) 

o Provide an objective overview 
of DOE operations necessary for 
econoay and efficiency. 

o Sufficient funding each year 
■ainly for operating expenses for 
staffing requirements. Support 
funding for legal activities also 
required. 

o Strategic planning. 

o Long-tena analyses and policy 
statements. 

o Short-ter■ studies and analyses of 
interest to the Secretary, the 
President, and Congress. 

.:--

Budget Justificatioh 
and Services ProvldPd 

o Budget request includes funding 
for personnel compensation aud 
benefit& and travel. Support 
funding ia requested for domestic 
and foreign patent activities, 
lav library operations, and for 
legal transcripts and related 
servicaa. Outyear projection ■ 

increase over enacted BA FY 82 
is result of expected higher 
costs of above ite■s only. 



I 
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Goals/O_l>jectlves FY 78 

Total Obllgatlonal Authority: $9.6 
$9.6 Oblii_ation: 

Develop and implement 
U.S. policy on nuclear 
cooperation and non
proliferat ton. 

Arrange technical co
operation to benefit 
U.S. technical programs. 

o Active negotiation 
of bilateral and 
multilateral agree
ments. 

o 29 subsequent 
arrangements. 

o 51 agreements. 
160 projects, 
5-year, $100H 
jointly funded solar 
R&D/demo with 
Saudi Arabia, 

TARl.f: 59-1 

INTEKNATlONAL PROGRAMS 

PROGRAM ACCOHPL ISIIHENTS 

Bud~et Data($ Millions) Status 
FY 79 FY 80 

$9.2 
$9.1 

o Continued negotiation 
of bilateral and 
multilateral agree
ments. 

~ 295 subsequent 
arrangements. 

o Same, 

o 80 agreements. 
240 projects. 

$8.7 
$8.6 

o Continued negotiation 
of bilaterial and 
■ultilateral agree
ments. 

o 247 subsequent 
arrangeaents. 

o Same. 

o 100 agreements. 
260 projects. 
Expanded breeder 
cooperation with 
Europe and Japan. 

Provide energy policy 
and technical advice 
on export controls, as 
provided ln Nuclear 
Non-Proliferation Act 
of 1978 (NNPA) and the 
Export Administration 
Act of 1969. 

o Rendered 200 advisory o 218 opinions. 
opinions on nuclear 

o 174 opinions. 

exports. 

o Rendered 50 advisory 
opinions on oil and 
gas product ion, 
equipment and tech
nology exports. 

o 50 opinions, o 50 opinions. 

FY 81 

$6.4 
$6.3 

.·• 

o Continued negotiation 
of bilateral and 
aultilateral agree
ments. 

o 227 subsequent 
arrangeaents. 

o Same. 

o 103 agreements. 
270 proJects. 

o Modified or termi
nated about 12% of 
IEA and bilateral 
projects ln solar, 
conservation, and 
fossil to match DOE 
budget and program 
changes. 

o About 200 opinions, 

o 50 opinions. 

Degree Original 
Objective Met 

o Completed negotiations. 
Renegotiated agree•ents 
with Canada and the 
lAEA and negotiated 
new agreements with 
Morocco, Norway, Peru, 
Indonesia, Bangladesh, 
and Egypt. 

o Existing agreements 
are 68% bilateral 
and 32% multilateral. 

o Agreements cover 
variety of technology 
areas, including 
fossil, nuclear, solar/ 
renewable, conservation, 
and geothermal. 

o Satisfied legislative 
requirement. 
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Goals/Objectives 

Assist developing and 
industrializing coun
tries assess energy 
resources and develop 
national energy plans. 

Hake cooperative arraf18e
■ents to reduce vulner
ability to supply 
disruptions and iaport 
dependency. 

FY 78 

o Program initiated, 

o Preli■ lnary steps 
in Egypt and Peru, 

o IEA Ministerial: 
obtained agrec•ent 
on establishing a 
1985 group import 
objective. 

o Bonn Economic Sumnlt: 
announced U.S. inten
tion to establish 1 
billton barrel SPR, 

TAIII.F. '.>9-1 

I NTF.RNAT lONAL PROGRAMS 

Hud_!l_e_t Data (S Ht I Hons) Stat us 
FY 79 FY 80 

o Completed Egypt 
and Peru assessments. 

o Demonstrated and 
extended all supply 
agreement with 
Israel. 

o Obtained IEA agree
ment to reduce oil 
consumption in 
response to Iranian 
revolution, 

o Initiated assessments 
in Portugal, 
Argentlna, and 
Republic of Korea. 

o IEA Hinisterial: 
lowered group's 1985 
oil i■port objective, 
established individ
ual country 1985 
objectives, set 
individual country 
oil import ceilings 
for FY 80. 

o Signed U.S,-Italy 
Energy R&D Agree
ment, 

o Tokyo S1U1U1 l t: 
agreed to double 
coal product ton, 
reduce oil share 
of total energy 
de■and by 1990. 

o Consulted wlth oil 
companies to estab
lish cooperative 
relatlonshlps to en
courage market re
sponses for crises. 

o Established energy 
cooperation with 
Republic of Korea. 

FY lIT 

o Completed Portugal 
and Republic of 
Korea; work neces
sary for Argentina 
completed. 

o IEA Ministerial 
(Dec): agreed to 
rely on stocks 
rather than high
priced Iranian oil; 
assisted Turks and 
Portuguese obtain 
oil. 

o Successfully tested 
It,;A's emergency 
sharing system. 

o IF.A Ministerial 
(June): obtained 
recognition .of need 
to rely

0

on ■arket 
mechanism for small 
disruptions and to 
increase country 
stocks. 

.. 

Degree Orlglnal 
Objective Het 

o Assessment, accepted 
by host governments and 
being used as basts for 
energy planning. 

o Continued participation 
In IEA, support for 
annual economic su-its, 
and selective bilateral 
efforts. 
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Goal s/ObJect lves 

Promote secure gas 
supplies at reason
able pr lees. 

~ 

FY 78 

o U.S./Algerlan price 
discussions allowed 
continuation of LNG 
imports. 

TABLE 59-1 

lNTi,:l!NATIONAL PROGRAMS 

BuJ~t _ _l>.ita_ ($ _HU Hons) Status 
FY 79 FY 80 

o U.S./Algerian price 
discussions fore
stalled higher 
prices for LNG 
Imports. 

o Assisted in financing 
plans for ANGTS. 

o U.S./Hexican nego
tiations permitted 
Hexican pipellne gas 
to flow uninter
rupted. 

o Assisted In ANGTS 
financing plans 
between producers 
and sponsors. 

o Negotiated wlth 
Canadians to pre
build ANGTS southern 
leg. 

FY 81 

o U.S./Canadian pre
ll■inary discussions 
precluded export 
tax on gas by 
Canadians. 

o Financing plan 
for entire ANGTS 
presented to 
President, 

o Construction began 
on eastern and 
western legs. 

Degree Original 
Objective Het 

o Efforts continue, as 
needed, to work out with 
foreign govern■ents, a 
framework under which 
U.S. and foreign 
co18panies could 
conclude contracts 
for imports, 

o First gas carried over 
ANGTS arrives in 
Los Angeles 9/30/81. 



Goals/Objectives 

o Analyze political and price 
developments and trends in 
international energy markets. 

o Develop and implenaent U.S. policy 
on nuclear cooperation and non
pro 1 i fer at ion. 

o Arrange technical cooperation to 
benefit (long-range, high-risk) 
programs. 

o Provide energy policy and tech
W nical advice on export controls. 
w 
0 

o Pursue cooperative efforts 
emphasizing market forces to 
reduce vulnerability to supply 
disruptions. 

o Pr0111ote secure gas supplies at 
reasonable prices. 

TAIILE 59-2 

INTERNATIONAL PROGRAMS 

CURRKNT PROGRAM 06JECTIVES ANO BUDGET 

Alternative Methods 

o Rely on information from other 
agencies and private sources. 

o Rely on private sector or other 
Federa 1 agency. 

o Re 1 y oo private sector or other 
Federal agency. 

o Rely on private sector or other 
Federal agency. 

o Rely on State Department. 

o Rely on private sector. 

r 

Anticipated Needs 
(for objective target date) 

o Provides analytical base for 
policy formulation, 

o Provides for negotiation of agree
ments for cooperation in peaceful 
uses of atomic energy and orderly 
review of "subsequent arrange
ments." 

o Provides programmatic, technical, 
and financial benefits, and ulti
mately broadened alternatives to 
reliance on oil. 

o Provides energy policy input to 
interagency review process. 

o Pursues market-oriented approaches 
to reduction in vulnerability to 
supply disruptions and enhancement 
of oil-sharing systems among IEA 
partners and at economic sunnits. 

o Provides framework under which U.S. 
and foreign companies can cone lude 
c0111111ercial contracts for importing 
pipeline gas and LNG to the United 
State 11. 

o Policy and technical contribution 
to ANGTS. 

PY 82: $4.9 

Budget Justification 
and Services Provided 

o Fulfills legislative mandate to 
develop international energy 
policy. 

o Fulfill• mandates of Atomic Energy 
Act and lllclear Non-Proliferation 
Act. 

o Fulfills legislative mandates for 
technical cooperation. 

o Legislative mandates in areas of 
nuclear exports and oil and gas 
production equipment and technol
ogy exports. 

o International support for Mmin
istration energy policy and 
decisions. 

o Support for U.S. access to world 
energy markets. 



FUNDING DATA TABLES 

A control table for all Sunset Report funding data follows. Footnotes 
indicate variation from the historical baseline for fiscal years 1978, 1979, 
1980, and 1981. For fiscal year 1982, shown in the right column of the 
table, prior year deferrals and unobligated balances were backed out at the 
summary level so as to tie to the Department's total for new budget 
authority. 
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TABLE !. 

Su111111ar~ Of DOE Funding For Title X 
(Dollars in Millions) 

Date: 12-23-81 

CATEOORY FY 1978 FY 1979 FY 1980 FY 1981 FY 1982 

Foss i 1 Energy 
TOA 894.00 984.30 6,612.70 6,080.60 I 417 .o 
OBS 682 .20 74'i.20 995.70 1,338.50 

Nuclear Energy ( Fission) 
TOA 1,263.30 1,199.30 1,114.10 1,117.90 I 1078.6 
OBS 1,224.30 1,137.70 1,103.50 1,099.00 

Nuclear Energy (Fusion) 
TUA 368.30 Jo4.60 359.80 376.30 I 435.3 

OBS 34 7 .60 355.10 358.60 374.80 

Renewable Energy 
TOA 572.60 834. JO 859.00 689.10 I 249.5 
OBS 458.50 709.50 771.70 66 7. 30 

Energy Conservation 
TOA 3 57. 30 879.80 913.40 717.90 I 143.0 
OBS 346.40 543.40 830.90 648.70 

w 
w 
w Electric and Storage Systems 

TOA 96. 20 103.00 106. 20 89.80 I 31.7 
oss 93.10 100.10 103.00 88.30 

Energy Supporting Reseaa rch 
TOA 189.30 227.10 247.60 2 77. 20 I 298.1 
OSS 182 .80 226.30 24 7 .oo 271.70 

Environment, Safety, and Ilea 1th 
TOA 265. 70 262. 50 279.40 2 75. 70 I 272. 3 
OBS 262.60 260.40 275.90 270.70 

Regulation and lnfonnat ion 
TOA 15 7.00 211. 20 300. lO 281.40 I 168.9 

"OBS 154. 10 204.20 289.00 257.90 

Energy Production and Power Marketing 
(Net of t:nrich1Gent Revenues) 

TU,v_/ 1,318.40 922. 20 958.00 1,537.10 I 210). 1 
OSS 1,051.50 778.50 849.60 1,387.00 

Energy fmergency Preparr.ctnes~ Programs 
TOA 3,305.20 3,559.30 782.30 3,784.60 I 3885.5 
01\S 2,760.60 7117 .40 346. 70 3,719.00 

!_/ Inc luct r. s I\PA apportioned amounts, 
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CATECOKY 

Defense Programs 

General Science Programs 

Management Programs 

ADJUSTMENTS 

TOA 
OIIS 

TOA 

OBS 

TOA 
OBS 

6onnevi I le Power AJ111inietrat ion]./ 
TOA 
OBS 

Uranium Enrichment Kevenues 4 

TOA 
OBS 

Transfer from SWPA 

ITEMS NOT INCLUDED IN TtTu; X 

Special Foreign Curre ncy 

Other Costs~ Credits 

TOA 
OBS 

TOA 
08S 

Unobligat e d Balanc e llnappl'ied 
TOA 

OIIS 

TOTAL FOIi u~: PAIIT11ENT o~· ~:N~: 111,; v 
TOA 

IHIS 

TAHU: I 

Sumaaarr of DOE Funding For Title X 
(Dollars in Millions) 

FY 1978 

2,624. 50 
2, 5l b.90 

365.20 
Jb4.60 

331.20 
312 .10 

849.9 
o.o 

8% . 0 
896.0 

I. 6 
0.2 

2 2. 7 
30.0 

64.0 
o.o 

13,942.40 
I I ,l>IIJ. '>U 

FY 1979 

2,788.10 
2,710.50 

394.70 
388.70 

386. 60 
318.70 

768. 7 
o.o 

I, 217 . I 
1,217.1 

3.4 
o.o 

o.o 
-1. 2 

0.1 
o.o 

15,106. ·IO 
IU,'1111.bll 

FY 1980 

3,054.70 
2,970.60 

424.60 
424.30 

439.50 
405.00 

600.6 
o.o 

I, 117 .O 
I, 117 .0 

l .4 
o.o 

o.o 
0.0 

o.o 
o.o 

Ill , 170.40 
l I ,01111. 511 

FY 1981 

3,754. 30 
3,706.10 

458.80 
457.10 

462.50 
396 . 80 

52 . 4 
o.o 

I, 248.1 
1,248.1 

1.3 
0.2 

0.2 
- 0.1 

o.o 
o.o 

21,20 5.20 
15, ll 11 • . Ill 

Date: 12-23-81 

FY 198 2 

4,673.2 

479. 3 

2 25. 3 

I -1,376.o.l/ 

I 
-9.0 

1,3075 . 8 

~ /H:,.11 ,., · t 'i lh ,. (lilf1 •ri •1w., h,· tw, ·,•n .1p1uut i1 t1 1111, •11r :11•011111~• us, •cl in Tit IP X and TOA' s lrnin utfi c i..-11 ;u.: l.'.' ountin~ r, ~c orJ s . 
J /H1•fl.- c t•, thP 1lifl,•r1•1w , · l11 • lw, · 1· n ,q1po r t i 11 11 11h•11t amu1111lf; 11 ~; , ,, I in Tit I,• X .1 11 ,t 11.-w IH trn,wing ;1ulh,1rity nl $ L Jlj.] milli o n .• 
':!_/11r a 11i11111 t;uri c hm, · 111 H:,·v, · 1111, •s add ,!rt h, · r• · lu n · ll, ·, · t l>- • p~1rlm1 · 11t ,1l t ot a l s wi1h1111l L• nrich•?••nf n ~v .annf•S . .. . . 
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T t\111.f. 2 

Foss i I ~:ne rg:r: 
{Dollars in Millions) 

Date : 12-2 3-81 

PROGRAM ANALYSIS UNIT FY 1978 FY 1979 FY 1980 FY 1981 FY 1982 

Coal Mining Research and Development 
TOA 78.2 78.9 69.1 43. 5 I 14. 2 
ORS 67 .6 69. I 6 7 .3 41.4 

Coal Liquefaction 
TOA 199.8 223.1 332. 7 363.7 I 228.4 
ORS 109.8 139.3 246. 7 279.3 

Surface Coal Gasification 
TOA l 94.8 181.7 221.4 149. 7 I 5 3. l 
ORS I 15. 0 71 . 8 141.9 131. 7 

In Situ {Underground) Coal Gasification 
TOA 13.0 15. 2 10.3 10. l I 8.3 
ORS 12 .8 14 .9 10.2 9.4 

Fuel Cells 

l.J TOA 35. 7 41.5 26. 5 32.4 I 34.5 
l.J OBS 35. 7 41.5 26. l 32.4 
V1 

Magnetohydrodynamics 
TOA 73.8 80.9 81.0 61.6 I 2 7.8 
ORS 71.1 79.9 80.5 61.3 

Heat Engines 
TOA 30.6 52. 5 50.6 32. 2 I 15.4 
ORS 21L4 52.5 50.2 32.2 

Combustion Systems 
TOA 79. 2 5 7 .4 50. 3 44. 7 I 41.0 
OBS 7 5. I S7.3 43. 3 40. I 

Advanced Research and Technology Development 
l'OA S0.6 7 3. 6 64. 5 65. I I 56.3 
OBS 41.7 66.3 57.7 60.8 

Advanced Env i rnnrnenta I Cont ro I Technology 
TOA o.o 7.0 38.4 34.4 I 22.0 
ORS o.o 6.8 36.8 32.4 

Oi I Sha I e 
TUA 2'1.0 49.9 4 ]. 8 3 1.4 I 19.2 
OIIS 28. 7 34 .1 39.5 35. I 
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PROGRAH ANALYSIS UNIT 

Unconventional Petroleum Technologies 
TOA 

Oo~estic Energy Supply 

Enhanced Gas Recovery 

OBS 

TOA 
OBS 

TOA 
OBS 

Alternative Fuels Production 
TOA 

OBS 

federal Leasing 

fossil Program Direction!/ 

Use of FY 1981 Deferrals 

TOTAL FOR FOSSIL ENERGY 

TOA 
06S 

TOA 
06S 

TOA 
OBS 

TAIII.E 2 

Fossi I F:neq~y 
(l)ol lau in Hdliuns) 

FY 1978 

5 ]. 7 
so.o 

1'>.J 
8.l 

29. I 
211. I 

o.o 
o.o 

o.o 
o.o 

It. 2 
9.9 

894.00 
6112 .20 

FY 1979 

54.0 
S0.9 

2 2. 2 
IS.8 

14. 5 
33. 7 

u.o 
o.o 

0.0 
o.o 

11.9 
ILi 

984.]0 
745.20 

FY l 98~ 

]5. 2 
ll. l 

2 '>. 8 
19.l 

]0.6 
]0.6 

5,518.0 
101.4 

I. 2 
I.I 

13.] 
10.2 

6,612.70 
995.70 

FY 1981 

2 5. l 
24.7 

18.1 
13. I 

2 7. 6 
26.2 

5,116.6 
504.6 

2.4 
2. I 

15.8 
I I. 5 

6,080.60 
I, l38.5U 

·-· ·--- ··•·•· ... . 
-·· · Date:1"2~2 l-81 

FY 198 2 

20.2 

o.o 

11. 7 

o.o 

o.o 

14.0 

-149.1 

417.0 

!/Fossil l>rogr ;1m l>in•ction ls not tn•,1tr•d rl!-1 a St~parat•• l'ra>~ram Analysis Unit 1n th,• ft•xt of this rt•port . 

• 
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TAIII.E 3 

Nuc leai- F..nei-~)'. ( Fise ion) 
(Dollau in Hillions) 

Date: 12-23-81 

PROGRAM ANALYSIS UNIT FY 1978 FY 19/9 FY 1980 FY 1981 FY 1982 

Ui-aniuia Resoui-ce Assessment 
TOA 68,5 7 2. 9 61.5 30.8 I 10.0 
OBS 67 .'l 72.9 61. 5 30.5 

Conventional Reactoi- Systems 
TOA 149.4 114 .9 81.0 104.4 I 106.9 
OBS 149. 2 113, 7 79.3 103.8 

Remed ia I Act ions 
TOA 21.2 24.0 31.6 46.4 I 43. l 
OIIS 18,7 20.0 30.0 45.4 

Bi-eedei- Reactor Systems 
TOA 756.9 721.8 693. 7 689.5 I 678, l 
OBS 733.6 70].4 688.6 675. 3 

Advanced Nuclear Systems 
TOA 73.9 54.5 39.4 40. 7 I 37.6 

w 
w OBS 7J. 7 54.2 39.2 40.5 
-..J 

Co111111ercial Waste Management 
TUA 193.4 211, 2 206.9 206. l I 226.l 
OIIS 181.2 173.S 204.9 203. 5 

Use of FY 1981 Deferrals (ESR&D) I -23. 2 

TOTAi. FOK NUCLEAR ENERGY 
TOA 1,263.30 I, 199. JO I, 114.10 1,117.90 I 1,078.6 
OIIS 1,224.30 1,1 37.70 1,103.50 1,099.00 

" 

.. 



\.,.J 
\.,.J 

00 

PROGH.AH ANAi, YS 15 UN IT 

Hagnt!tic Fusion 
TUA 
06S 

Ust! of FY 1981 Deferral (ESR&D) 

TOTAL FOIi. FUSlON ENEH.GY 

.. 

TOA 
OBS 

.. 

TAIILF. .'!_ 

t.,clear Eneqa (Fusion) 
( Dollars in mil I ions) 

FY 1978 t! ... !.Ei FY 1980 • 

368.3 364.6 359.8 
34 7 .6 35 5. l 358.6 

368. 30 364.60 359.80 
34 7 .60 35 5. 10 358.60 

Date: 12-2 3-81 

FY 1981 FY 1982 

376. 3 453.8 
374.8 

--18.5 

376. 30 4 35. 3 
374 .80 

-



w 
w 
'° 

.. ... 
• 

'fAHLE 5 

K.,n.,wable Energy 
(Dollars in ■ ill ions) 

Date: 12-23-81 

PR(X;KAH ANALYSIS UNl'f !/ FY 19 78 FY 1919 FY 1980 FY 1981 FY 1982 

Solar Applications For Buildings I 'fOA 171.0 2 76.1 266.3 206.7 99.1 
OBS 142. 5 246.8 254.2 199. 2 

Solar Applications For industry 
TOA 156.4 203.8 222.0 163. 2 I 75.5 
OBS tl0.3 182.2 211.8 15 7. 2 

Wind and Ocean Solar Power Technologies 
TOA 77.2 106.1 104.1 100. 7 I 56.2 
OBS 64.3 94.8 99.4 9 7. l 

r 

Solar lnfonnation, lnternationa I, and SERI 
TOA 4.1 16.5 16.8 2 3. 5 I 10. 7 
OBS 3.4 14. 7 16.0 22.6 

Alco ho 1 Fuels 
TUA o.o o.o 22.0 22. l I 10.0 
OBS o.o o.o 21.0 21.3 

Hydropower 
TOA 10. 7 29.5 33. 7 11,9 I 3.0 
OBS 10.0 17.0 19.0 11. 3 

Geothenna I Resources 
TOA 15 3. 2 202.3 194. l 161.0 I 55.4 
OBS 108.0 154.0 150. 3 158.6 

Solar Progra11 Support & Progra,n Directio~/ I 8.0 

Use of FY 1981 Deferral (ESR&D) -68.3 

Use of FY 1981 Deferral (GROF) -o. 1 .. 
TOTAL FOR RENEWABLE ENERGY 

TOA 5 72.60 834. JO 859.00 689.10 I 249.5 
OBS 458.50 709.50 771.70 667.30 

!/The split among Solar PAU's (including Alcohol Fuuls) for FY 78-81 w:1s accomplished by AS/CE using control 
figures developed from official accounting records. 

11solar Progr,1,n Support & l'rogra,a llirection i11 not treated as separate Program Analysi11 Unit (PAU) in this report. 
Fundi'ng for FY 1978 through t'Y 1981 iN includud in solar PAU's. 



TAIILE I, 

Energy Conservation 
( llol lars in Hi 11 ions) 

Date: 12-23-81 

PROGRAM ANALYSIS UNIT n t978 FY 1979 FY 1980 FY 1981 FY 198 2 

Buildings And Community Systems 

I TOA 69. I 94.0 109.6 6 7.8 4 7. 7 
OBS 64.) 87. 5 106.0 61.0 

lndustria I Conservation 
TOA 3 ). 2 40.) 6 5. 7 48.2 I 28.8 
OBS )2.4 )4 .9 58.7 42.6 

Transportation Conservation 
TOA 69.1 100. 3 I 15 .2 98. 2 I 58.9 
OBS 6 7. 3 9 7. 5 110.8 94.2 

Hutti-Sector Conservation 
TOA 4.0 12.2 19.7 25.4 I 16. 5 
OBS 2.5 10.0 18.3 24. I 

State And Loca I Programs.!/ 

w TOA 181.9 6)).0 603. 2 4 78. 3 I 231. 9 
~ OBS 179.9 )11.5 53 7. I 426.8 
0 

Use of FY 1981 Deferral -62. 7 

Transfer of Prior Year Funds -178.1 

TOTAL FOR ENERGY CONSERVATION 
TOA ) 5 7. 30 8 79. 80 91).40 717. 90 I 14 ).0 
OBS )46.40 54 J .40 830.90 648. 70 

l/1<, · fl.- <'. t ,; cOJ1npar.1hi I ity tr ,1n s f,•r or $1.'#H in ~· y KO an,1 $2.4H i11 FY Kl to ~;,,..q; y ~:111, •rg,•ncy l'repared,w ss !'AU • 

• . .. 
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PROGRAM ANALYSIS UNIT 

Electric Energy Systems 

Energy Storage Systems 

TOA 

OBS 

TOA 
OBS 

Use of FY 1981 Deferral (ESR&D) 

TOTAL FOR EI.ECTRlC AND STORAGE SYSTliMS 
TOA 
OBS 

TA11t.1:: 7 

1,;lectric and Stora~e Syst,,rus 
(Oollars in Million;:;,---

FY 1978 FY 1979 FY 1980 

41.9 4).0 39.3 
42 .2 40.8 36.4 

5 2. 3 60.0 66.9 
50.9 59.3 66.6 

96. 20 10 ). 00 106.20 
9).10 100.10 10).00 

.... 

Date: 12-23-81 

FY 1981 FY 1982 

) 7. 8 I 24.3 
37.5 

52. 0 32. 2 
50.8 

-24.8 

89.80 31.7 
88.)0 



l;.) 

-t
N 

PROGRAM ANALYSIS UNIT 

Energy Supporting Research 
TUA 

OliS 

Use of FY 1981 lleferrals (ESR&D) 

IOTAL FOH ENERGY SUPPORTING RESEARCH 
TOA 

llliS 

.. 

• 

TAAU; 8 

"""q;y Supporti~ Me si,arch 
(Dollars in Hill ions) 

t'Y 1978 FY 1979 FY 1980• 

189. 3 2 27 .1 247.6 
182 .8 226. l 24 7 .o 

189. 30 227.10 247.60 

182.80 22 6. JO 24 7 .oo 

Date: l2-2'l-81 

FY 1981 FY I 98 2 

217. 2 305.6 
2 7 I. 7 

-7.5 

277. 20 298.l 
271.70 

• 



w 
.i:-
w 

IF 

PROGKAH ANALYSIS UNIT 

Environment and Safety!/ 
TOA 
OBS 

Health and Environmental Research!/ 
TOA 
OBS 

TOTAL FOK ENVIRONMENT, SAFETY, AND HEALTH 
TUA 
OBS 

TAHLE 9 ---
Environment, Safety, and Health 

(Dollars in Millions) 

n 1978 

58. 2 
57.0 

207. 5 
205.6 

265.70 
262 .60 

FY 1979 

65.4 
64.6 

19 7. l 
195. 8 

262.50 
260.40 

FY 1980• 

69.J 
6 7. 5 

210. l 
208.4 

279.40 
275.90 

FY 1981 

65.8 
61.4 

209.9 
207. J 

275.70 
270.70 

·• 

Date: 12-2)-81 

FY 1982 

57. 3 

215.0 

2 72. J 

. UK.,fli,cts comp ,1r;ihility tr;u1sf,,r fnr M.1rsh:ill ls\;111,ls 11,•alth C,1re of $2.6M inn• 19711, $'J.4H in t"Y 1979, $:J.bH in FY 
1980, $5.8 in ~-y 19111 and $6.t,H in Fy 19112 from IIPalth and ~:nvirunmi,ntal Kt>,wari.:h l'AU to ~:11virm1m,•nt and Sal,•ty PAU • 



l,J 
~ 
~ 

TAHU: !Q 

Regulation and lnfonnat ion 
(Dollars in Millions) 

Date: 12-23-81 

PROGRAM ANALYSIS UNIT H 1978 FY 1979 FY 1980 H 1981 FY 1982 
I 

Economic Regulatory Administration.!/ 
TOA 66. 2 92.6 132. 3 105.4 I 4 7. 2 
OBS 6S.6 90.2 128. 3 68.2 

Hearings and Appeals 
2.3Y TOA 2.9 S.9 8.3 I 4.8 

UllS 2.3 2.6 4.7 6.2 

Feder a I Ent! rgy Regulatory Co111D1iss ion 
TOA 4 3.1 S4.0 71.1 77.3 I 76. 2 
OllS 41. S SO.'> 67.7 73. 7 

Energy Infonnat ion 
TOA 4 5.4 61.5 90.8 90.4 I 78.9 
OBS 44.7 60.9 86.3 89.8 

Use of FY 1981 Deferral (ERA) I -38.2 

TOTAL FOR REGULATION ANO INFORHAT lON 
TOA IS 7.00 211. 20 300.10 261.40 I 168.9 
OHS 154 .10 204.20 289.00 2S 7. 90 

.. 

n llZ 
.!./k,·f),., · ls c u111p.1r,1bilily trilnsfer for 0,1111,rg,•,u.:y pr,•pan,,ln<'SS functions of S9.2H in FY 110, $9.:lH in ~·y Ill , and 
f~om tHA to l·: ,u~r~y l·lflt'r~ency Pn•part!•Jnes ~ PAU. 
~ Appr .. xim:it1ely S l Mi Ilion of FY 19/11 fun<li111: sl1<1wn for ll1•arini;s ;111,I A(lp,• als wils pro•11i,n1sly in.:lu,l,•,1 in t:RA 

• -• 

i7.bH in 



l.J 
+' 
V1 

~ 

TAll':.l::_1_1 

~!!:~t __ _!'.!:_1.Hluct inn an,I Power H.1rket i •~i 
(llnllars in Hi Ilion:;) 

PROGRAN ANALYSIS UIHT 

Naval Petroleum and Oil Shale Reserves 
TOA 
OBS 

Uranium Enrich111ent Activities 
'CDA 

OBS 

Enri ch,aent Revenue a 

Power Harketin~!/ 

TOA 

OBS 

TOA 

OBS 

n l':178 

l ':i4, l 
149.1 

1,4 8). 2 
1,279.1 

-896.0 
-8911.0 

162. ':i 
142. 9 

Subtotal for Energy Production and Power Harketing 
TOA 901.80 
OBS 67':i.10 

Bonne11i I le Power Adminiatrat ion 
Apporl ionaent~/ 
OBS 

TOTAL FOK ENt:KGY PKOUUGT lON AND f'OWt::K HARKE Tl NG 

414.6 
176.2 

'CoA.17 l,Jl8.40 
0118 1,051.'.iO 

FY 197-2_ 

I 211. I 
llJ. 7 

1,314.8 
1,265.7 

-1,217.1 
-1,217.1 

208.6 
15 7.6 

454.40 
329.90 

467.8 
448.6 

922.20 
778. 50 

n t98o 

76.9 
76.5 

I, 12 2. l 
I , I I 7. I 

-1,111.0 
-1, 111.0 

2':i5.8 
188.0 

318.00 
264.60 

620.0 
58':i.O 

958.00 
849 .60 

FY 1981 

198.4 
19 7. 7 

1,418. ':i 
1,402.0 

-1,248.1 
-1, 248. I 

317.6 
251. 7 

706.40 
603.10 

830. 7 
78]. 7 

I, 517. 10 
1,187.00 

~ -• 

Date; 12-21-81 

FY 1982 

213. L 

1,796.0 

-1,805.0 

243. 3 

l,6':i5.7 

2,101.1 

!/Al I 1'1>'-•!1· Hark,~ting Administcations t! JC.cept Uount!Ville. Bunn,!vilh! is on sc p:1r .at ,• lin,~s . 
'!:../Apport l 1>U1!1J a1nu1Jnl. .-; :trt! shi>wu fur Uu11111!Vill1~ J>nw ,~ r AdminiHtr ,1tiou {ffPA) Mince th.-y art• uutrt! rt!prcsent.itiv t~ of pco~r.un 

act i"i\Y. l~v,ds in a Miv,·u fiscal y,! ar thc)n ·roA whiLh, in the case of HPA, inc llul..-s b,>rrowin~ aulh ,>rity. 
_ 71,K lucJ •?S lil1A .·ippo.-l i nw~,I a1qount::1 
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TAIILE 12 

t-:nergy f,u,~rg•~ncy Prepar_~,lnes~ Pr-o,~r.'.laa~ 
(1loll<1rs in Killions) 

l'IW1:RAM ANALYSIS llNIT 

Strategic Petrol,, 111• llescrve!./ 
1'01\ 

llllS 

t:ncrgy Eiuergency l'repan,J11cai11~_/ 
l'OA 

OBS 

FY 1978 

·1, l'J'J.4 
2,754. II 

5.8 
5.11 

TOTAL fOK l::NrnGV t:Hl::RGl::NCV l'KEPAKEUNESS PIIOGRAHS 
TOA l,305.20 
011S 2,760.60 

• 

H 197_2. 

J, 5 51 • 7 
7110. J 

7.6 
1.1 

l,559.JO 
78 7 .40 

FY 19110 • 

76 7. S 
Jl2. I 

14 .8 
14.6 

782.]0 
146. 10 

H 19!!!_ 

], 768.1 
1,702.11 

16.5 
16.2 

l, 784.60 
1,719.00 

FV 1982 

l,87S.4 

IO . I 

3,BIIS.S 

u In~ lu,I,,,; $1,fill',.llli r•"l""st.,,I in ul f - h,1,11:••I lu111li111: in ►'Y 1'111:!. 
~/Inc i11d1!.'i •·'lti111 .tl••-'i lur l1111cliu11.1I tr·ansl,•rs from t-:HA 1 Cl-~, arhl Vl•A for ..-v j 1JHO, llUH, ~111,t l'Hi :~. 

~ I' -• 

Date: 12-2 l-lH 



~ .._ 'I 

'J'Alll.t: 13 

Ile f,~ns t! Pr,~li!~~ 
"4o llars in Hill ions) 

Dale: l2 - 2HII 

l'IWGIIAH ANALYSIS llNIT ~.L !2!.~ FY 1979 ~'Ll!Q ~L!2.!!.l FY 198 2 

Nava I R.!act o1·• lkve lo1>••~nt 
TOA 2 5':i. I 298.1 2 711 . 4 304.7 I H9.2 
011S 25).8 298.0 27 7 .0 )0).6 

ltatt!rial s l'cod11ct ion 
TOA }99.11 4U. I 490. 1 667.0 I 913.4 

OIIS 1'.12 .6 450.4 489.l 665 . 9 

Nuclear HaLt!rials Security and Safol!,uards 
TOA 58. 0 61.l 6).0 6 7. 4 I 69. I 
06S 56.8 61.} 61.2 65.0 

Nucle.ic Wt!apo ns Activities 
TOA I , 4 58. l I, 526. 2 I, 710. I 2,161.9 I 2,734. 0 

06S I. J8 l.O 1,4>7.l 1,642.4 l, I 2 I. I 

Inertial Conf ineU1c.11t Fusion 
l.,J TOA I J0.9 14 ':i. J 196.2 21 l.'J I 209, I 
.J:- 08S ll0.6 142 .8 l'.IJ. 9 210. I 
....... 

Vedficatiun and C.Outcol Technology 
I TOA 26.1 29. 9 18.l J'l.2 50. 0 

OIIS 25.8 29.7 18.J 39 , 2 

».efcnee Wast." Mana1:t!fll•'Ol 
TOA 2'J6. l 274. 8 2 711.6 )02.2 I )68. 4 
OIIS 276.J 2 71.2 268 . ':i 301. 2 

Us ,! of fY IYRI Ddcrr~I~ I -)0.0 

rorAI. t'{JI( UH't:NS t: 1'1111(;1( ,\MS - ---- - ---- -----~- -
'fOA ~.1>2~.50 2 , 71111 . 10 ],054. 70 .), 7 '>4. lU I 4 , 671.2 

~l)IIS 2,516,YO 2,710.50 2,!H0.60 J, 706. 10 
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PR()(;RAH ANALYSIS UNIT 

High Energy and Nuclear Physics 
TOA 

OBS 

Use of FY 19111 o.,ferral (General Science) 

TOTAL FOK GENERAL SClt:NCE l'KOGRAHS 
'WA 
OIIS 

~ ... 

TAHU: 14 

Gen.,ra I Science Prolira1aa 
( ~liar■ i.n "i.11 ion--;;, 

FY 1978 

)65.2 
lb4.6 

)6'>.20 
)t.4.60 

FY 1979 

194. 7 
188. 7 

194.70 
388.70 

FY 1980 • FY 1981 

424.6 458.8 
424.l 457,l 

424.60 
424.)0 

458.110 
45 7. JO 

Date: 12-21-81 

FY 1982 

484 . l 

-5.0 

4 79.] 

~ ,., 
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l'IIOGRAH ANALYSIS UNIT 

O.,partraenta I AJrainistrat ion.!/ 
'WA 
OBS 

International Programs 

Offsetting Rt!Yt!llll"S 

TOA 
Oi!S 

fOTAI. f'OR HANAGEHENT PROt;RAMS 
TOA 

OHS 

TAIII.E I'; 

Hanag,,rae ~~ogra,a s 
(Dollars i.n Hi.Ilion~) 

H 1978 

121.6 
302.'j 

9.6 
9.6 

"l II. 20 
JI 2 .10 

FY 1979 

]77.4 
]09.6 

9 . 2 
9.1 

386. t;O 
118. 70 

FY 19110• 

430.8 
396.4 

8.7 
11.6 

419. 'jQ 
40';.00 

H 1981 

4';6.1 
390. 'j 

6.4 
6.l 

462. 'j{) 
396.80 

• .., 

Date: 12-21-81 

FY 1982 

]88.J 

4.9 

-16 7. 9 

22S.l 

!/l'l'A '"""ri:••nr.y prep,1n,,l11i,s~ function transl,,rn,,I to AS/t,;I' in F'l 19110. $200,1100 transfern,J in ••y 110, •·v Ill l, FY 112. 
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