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The Department of Energy lacks some of the 
tools necessary to properly manage rts fossil 
energy research, deveiopment, and demonstra- 
tion program. Specifically, the Departmen? 
needs to develop. 

.-A system of formal program prioritres 
to allocate lirnrted resources among dif- 
ferent fossil energy technologtes and 
among altarnatrve approaches within 
these technologies. 

--Program and project cos; cbjectrves for 
all fossrl energy technoloyies. 

Specific evaluatron crrkeria for deter. 
mir:tng process advanccmen t. 

The Dep;lrtment’s Foss11 Demonstrattor 
Plants Program also needs to be ctiange,i to 
better achreve early commercralrz;tlori of fos 
sil enemy teihnologres 
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The Eonorakle John D. Dingell 
CLe 'rman, Subcommittee on 

Energy and Power 
Committee 3n Interstate 

and Foreign Ccmneree 
Bouse of Representatives 

Dear Pir. Chairman: 

This report discusses opportunities for change in the 
Department of Energy's approach for developing and ultimately 
commercializing fossil energy technologies. It is the seccn3 
of txo reports in response to your requests concerning the 
Departaent of Energy’s Fossil Demonstration Plants Program, 

The report focuses primarily on irhe DepartKent of Energy's 
efforts to demonstrate six of the seven fossil energy techrml- 
ogies and identifies changes which could he made to better 
achieve program goals. In addition, we noted that there were 
some areas where the management of the overall fossil energy 
research, development, and demonstratior program could be im- 
proved to better assure the successful commercialization of 
emerging fossil encrgy technologies. 

Our first report entitled “First Federal Attempt to E&m- 
onstrate A Synthetic Fossil Energy Technology--A Failure,s 
was issued on August 17, 1977 (EM%=77-59). 

Comptroller General 
of the United States 
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/ COMPTRGLLER GEHERAL'S FOSSIL ENERGY RESEARCB, 
REPORT TO TBE SUBCOFW3ITTEE DEVELOPMENT, AND DEMO~7STRATION 
ON F,NESGY AND PO&%& PROGRAH: OPPORTUNITIES FOR 
COMMITTEE CN I-ETERSTWflCE CHMGE 
ANDFQREIGE RCE 
EOUSE a? REP TATIVES 

i DIGEST ------ 

Simce 1973, the Federal Government has 
cornted on developing and co rcializing 
fossil energy technologies--such as coal 
gasification and liguefaction-to help re- 
duce the Eation’s increasing dependence on 
forei energy. 

Rcseamh, dev@lopment, and deazonstracion 
funding foe sewen fossil energy tecbnolog ies 
has imxeased from $58.4 mUlion in fiscal 
year 19;3 to $656.9 million in 1978-an in- 
crease of over 1,888 percent, Much of this 
mcmey is being directed towards efforts to 
demnstrate that these tectmiques will be 
ccmfierciaIly viable. 

Because the technical demonstration phase 
is the final--am3 penhaps most important 
--step before cmmercializing any fossil 
energy txhhology, GAO reviewed egforts by 
what is now *Ale DepaiHfzzent of Energy to 
demmnstrate six oi tte seven fwsil energy 
technologies to determine whethen changes 
could be mde co better achieve program 
goals p 

At the tirm of GAO's review in 1937. the 
De&m ent lacked some of the tools neces- 
sary to -,;operl manage fossil energy re- 
search, devel nt* and demmstratisn pro- 
grms e The Department has since acted to 
cmrect aany of the problems GAO identified 
but mope needs to be done to improve the 
mamageraent of asd planing for the merall 
fossil energy reseazchc developmnt, and 
demnstration program, 

In addition. WD identified several chirnges 
that shonld be sade to the Department's 
Fossil D~onstratiom Plants Program, These 
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concern how the Department selects processes 
to be demunstratti, determises the size of 
the plants need& to obtain the required com- 
mercialization data, andt fum3.s the projects, 

At the t&e of GAO’s review, the Departsent 
had not developed 

--a fatal system of priorities for all tech- 
nolagies by which to initiate and develop 
the most promisfng approaches; 

--detailed cost and perfomance milestones 
to judge project and progxma progress, 
costs and problems to 8etermfne how best 
to proceed: or 

--triter ia for determining when a project is 
reai& for the zw+xe phase of d9evelopment. 
(See p’- 18.) 

Since the completiora of GAWs review work, 
the Department began sever& significant 
actions which shoald help resslve many of 
the pnoblems sm-mrised above. mpartlrant 
officials told GM that they were completing 
a study of ho* the marketplace could be ex- 
petted to adopt emerging technologies, They 
said bat this st&y is behg used for estab- 
lishing program paisrities, 

ElOW@V@JZ , GAO found that a formal system of 
priorities has not been adoptti for al.1 tech- 
nalogies and- tnat tie study dcwzs not co are 
individuab processes against a set of prede- 
termined criteria, ranke83 (8E weighted in ac- 
cord e with thefr importame in meeting 
v-g pals. (See p- 22.1 

In addition, Depax nrt offkzials said that 
th@y axe dt?velopin lam for each iadlivid- 
ual fossill energy techml pmgram and 
project. These g.l.aas iarc e detailed per- 
formance and decr;im points, Boat do not 
include detailed cosat &lestones for Bevel- 
opfng economically competitive fossil energy 
system. (See p- 22.) 
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A formal system of priorities, as well as 
detailed oost objectives, would give the 
Congress a better basis for evaluating the 
adequacy of required funding levels of the 
fossil program or for funding alternative 
approaches. In addition, such a system 
could place outside organizations--such as 
other Federal and State agencies and private 
industry-- in a better position to initiate 
proposals to meet program needs. (See p. 19.) 

The Department also has not developed spe- 
cific evaluation criteria for determining 
whc.n fossil energy technologies or projects 
have achieved a level of performance to jus- 
tify advancement to the next phase of devel- 
opment and/or commercialization. (See p. 
21.) 

To improve Department management and plan- 
ning efforts, the Secretary, Department of 
Energy should develop and include as part 
of its overall and/or individual program 
and project plans: 

--A system of formal progra priorities to 
allocate limited resources among different 
fossil energy technologies and among alter- 
native approaches within each. To make 
visible the bases for establishing priori- 
ties, this system should be supported by 
comparative studies, based on a set of pre- 
determined criteriato ranked or weighted 
according to their importance in meeting 
program goals * 

--Program and project cost objectives for 
all fossil energy technologies. These 
should specify target costs and dates 
by which those targets are expected to 
be met, 

--Specific evaluation criteria for deter- 
mining process advancement. 

The Department of Energy has been: 
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--Issuing reguests for proposals and relying 
on iadustrg to propose processw for- con- 
sZderatisn, A better procedure would be 
t0 estaMisb selection criteria, evaluate 
alternative processes in detail against 
that criteria, and then select the best 
processes far demonstration. (See p. 27.1 

--Either issuing contracts for demonstration 
plants &ich are not large enough to ob- 
tain the needed commercialization data or 
cxnnsidering issuing contracts for plants 
w9aich are larger than necessary to meet 
project objectives. GAO concluded that 
t&e ageancy should determine beforehand the 
size of the plant reguired to achieve the 
abjectives. (See p. 28.1 

--Reoniriag a rigid SO-50 cost-sharing poli- 
cy with indmtry which has resulted in at 
Mast 611de technically superior process 
being eliminated from consideration be- 
c.ause of industry's unwillingness to ac- 
cept added risk. GAO concluded that the 
Agenezy*s cost-sharing policy shonld be 
kse3 on the special circumstances and 
risks associated with each project. (See 
p- 31.1 

--Fx~lly fading the design phase of project 
development and cost sharing with industry 
ir6 the cmstruction and operation of demon- 
stration plants. GAO concluded that cost 

ring should be required from project 
conception thereby giving indlrnstry ad.':ed 
imcatiwe to achieve the best design at 
t&? lowest cost. (See p. 33.) 

To &B~UXF~ the Agency's Fossil Demonstration 
Plan&s Pragramc G90 recommends that the Sec- 
retary, Department of Energy: 

--Lstahkish qqcific criteria for evaluating 
and selecting processes for demonstration. 
Tkse criteria should consider the contri- 
bntion that each process can make in me?%- 
ing the Hation's energy goals. total cost 
and tiwing of commercializing the process, 
and the incremental cost of producing energy 
from the pmcess and the means by which that 
cuxt woold be assimilated by the economy. 
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--Evaluate in detail all potential processes 
within each fossil energy technology and, 
based on the selection criteria discussed 
above, select the best processes for dem- 
onstration. The selected processes and 
their timetables for development, as well 
as tha criteria used to select them, should 
be included in the Department's overall re- 
search, davelopment , and demonstration pro- 
gram plan. 

--Change the approach in specifying the size 
of the demonstration plants needed to ob- 
tain the necessary commercialization in- 
formation by determining beforehand the 
size of the plant needed to achieve pro- 
gram and/or project objectives and basing 
the agency's requests for proposals on 
that determination. 

--Chazlge the cost-sharing policy to provide 
more flexibility in achieving progra and/ 
or project goals. This should be done by 
varying the cost-sharing amount for each 
process depending on the priority assigned 
to the process and the relative risks in- 
volved in constructing and operating F 
demonstration plant, and requiring cost 
sharing with industry from the beginning 
of the project while, at the same time, 
allowing industry to work wfth the Depart- 
ment in making decisions on the project"s 
future. 

In a July 6, 1978, letter commenting OR this 
report (see appendix I) , the Department 
agreed with all but one of GAO's recommenda- 
tions and said it is taking or plans to take 
action to implement them. It disagreed with 
GAO's recommendation about changing the ap- 
proach in specifying the size of the demon- 
stration planks needed for the demonstration 
program. GAO reemphasizes that a more logi- 
cal approach to choosing demonstration proj- 
ects would be to make a conscious and in- 
formed decision on the optimum size required 
before issuing a request for proposal. 
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INTRBDWCTfOR --- 

* Most of the energy used in the United States ccz~es from 
oil and gas, supplies of which are limited and projected to 
decline rapidly. The United States imported about 9 miXlion 
barrels of oil a day in the early months o& 1937--about half 
of tke total oil it consumed. The adminisWatio?'s Eatlional 
Energy Plan predicts that imports could rim to 12 to 16 mil- 
lion barrels of oil a ay by 1985 if action is not taken. 
Furthermore, the plan estimates that the oifl exportiarg coun- 
tries rnq not be able to fill worldwide demand through the 
198Qs, and the Energy Research an;l Develo nt Adm!nistration 
(!!%@A) l/, projected that during the 15 years preceding the 
year 2030 the Nation's most critical energy problem is expect- 
ed to be the liquid fuels gap. 

The administration's plan seeks to reduce oil imports to 
6 million barrels a day by 1985. fn a 311 1977 repart OR the 
plan 2/, we said thatp ranless energy de&an is reduced, acbiew- 
ing tEis goal is unlikely; instead imports could be as high as 
10.3 million barrels a day even if the plan were implemented 
as proposed. 

The natural gas situation may be even more critica as 
evidenced by the shortage experienced during the severe win- 
ter of 1976-74. Watural gas meets about 27 percent of the 
Nation's energy needs while constituting omly about 4 perce;lt 
of the domestic energy reserves. Natural gras companies have 
curtailed supplies to low priority customens, and, in some 
casesI such curtailments appear to be in t&e offing for high 
priority customers. Furthermore, as our Jaly 1977 report 
showedp the administration's plan overstated natural gas pro- 
duction by about 10 percent. 

At the same time, the Nation's supply of coal and oil 
shale is large, Estimated recoverable coaB reserves could 
last more than 300 years at the present rake of consumption 
and estimated shale resources contain 1,80@ billion barrels 

&/At the time of our review, the Federal Government's fossil 
energy research nd development orogram was administered 
by ERDA. Effective October 1, 1977, this responsibility 
was transferred to the newly created Department of Energy. 

z/"~n Evaluation of the National Energy Plan" (MD-77-48, 
7/25/77) 
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of oil, about one-third of which are considered recoverable, 
Thus I a potential exists for meeting domestic eriergy needs 
through the dzvelspment and increased use of these resources. 

Increased use of coal is a cornerstone of the National 
Energy Plan. Since the oil embargo of 1973, the Federal Gov- 
ernment has counted on developing and commercialixing fossil 
energy technolz; ies--such as coal ga&fication and liquefac- 
tion--to help decrease this Nation’s dependence on foreign 
energy. Estimates of the amour+ of energy these technologies 
will be able to contribute have been reexamined and in a num- 
ber of cases revised projections of impacts were anticipated 
to be lower. Also, there are a number of technical, ewviron- 
mental, socioeconomic, legal, amd financial problems to be re- 
solved before many of these technologies can be commercialized. 

The Department of Energy (DOE) is the focal point for 
Federal efforts to resolve the problems associated with com- 
mercializing new fossil energy technol.ogi.es. The ma-jar thrust 
of DOE’s program is aimed at researching, developing, and dsst- 
onstrating seven broad fossil energy technologies: 

--Coal liquefaction where coal is converted to liguid 
fuel for boflersf the tralisportation industry, chemi- 
cal feeds ttcks, etc. 

-- 

--High-Btu l/ coal gasification where coal is converted 
to gas haying about 950 to 1,600 Btues a cubic foot as 
a substitute for natural or pipeline gas. 

--Low- and medium-Btu coal gasification where coal is 
converted to gas having between 100 and 500 Btu’s a 
cubic foot to be used in conventional boilerer as 
chemical f eedstocks c or other industrial applications. 

--Gil shale conversion grocesses where crk.9e oil is ex- 
tracted from shalt? deposits II 

--Fluidized-bed combustion processes where coal is burned 
directly in a more efficient and environmentalfy ac- 
ceptable way than the ctlrrent methods of burning coal 

A/A Etu, or British Thermal Unit, is the amount of heat re- 
quired to raise the temperatllre of I pound of wate: 1 de- 
gree Fahrenheit. 
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to produce electricity. This procens relies on removing 
s-11 fue: tnd other undesirable emissions during the COE- 
bustion _xocess rathen than using less efficient stack 
gas scrubbers. 

--Magnetohydrodynzmics~ another process for directly 
burning coal in a xaore efficient and environmentally 
acceptable manner, functicns by burning coal to pro- 
duce a hot, eleetricaliy conductive gas or 1 iquid 
which interacts with a magnetic field to generate 
electricity. 

--Enhanced oill and gas recovery where efforts arc being 
made to increase oil octput from producing reservoirs 
and to produce gas from types of formations wI.ich are 
not currentlby major sowces of gas. 

The folkwing table summarizes Federal flapding for fossil 
energy researchZ devekqxzent, and demomtration for fiscal 
year 1973 through 1978. 



- _ - . . _ ----- - - -- 

1973 1974 - m 

Uquefaction $10.4 $ 45.5 

High-J3tu 
Gasification 

Low- and Eed ium- 
Btu Gasifica- 
tion 

Oil Shale Tnd 
En-situ 
Technology 

Fluidized-bed 
Combustion 

Hagnetohydro- 
dynamics 

Enhanced Oil 
and Gas 
Recovery 

Demonstration 
plants 
(note a) 

25.2 33.3 

3.0 22.1 

2.5 3.2 

0.5 15.5 

0 7.5 

3.1 8.7 

0 0 

Other (note b) 13.7 4~8 -- 
Total $14&Z $58.4 

1975 -- 

$ 94.7 

59.8 

50.0 

11.4 

35.9 

14.3 

28.2 43.3 43.2 76.7 

13.0 60.9 

-27.4 g.4, 

w $426.4 

1976 

$ 97.9 

53.4 

24.5 

21.4 

46.1 51.9 53.2 

33.5 40.0 50.0 

1977 197% 
(Estimgm 

$ 73.0 $113.6 

44.0 51.2 

33.0 73.3 

31.0 41.5 

100.3 125.9 

-66;8 TO;9 

@ncludes funds for 'eaonstrating the seven technologies 
which cannot be completely broken dew? by technology. 

g/Includes fund; for advanced power systems, modifying an? 
adding to DOE's energy research centers, other miscellaneous 
operating and capital equipment expenses and prior year ad- 
justments. 

c/Excludes transition quarter between fiscal year 1976 and 
1977. 
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As the table showsp Government funding for researching, 
develb2ing, and demonstrating fossal energy technologies 
has increased by over 1,000 percent since 1973. 

GAB~EPFORTS II FOSSIE.E#ERGY 
RESEARCH - ABIB- BEVEEOBRERT 

We have issued a number of reports on Federal efforts to 
research, develop, and demonstrate new fossil energy technolo- 
gies. We concluded in these reports that: 

--Processes to produce synthetic fuels are commercial’y 
available but are not competitive with current prices 
for conventiona oil and gas. 

--bean guarantees for commercial size plants to demon- 
strate synthetic fuels technologies should not be pro- 
vided at this point in time. 

--If ERDA’s enhanced oil and gas recovery program is to 
contribute considerably to increasing energy supply, 
a well-defined program management ~1-13 is essential. 
ERDA subsequently developed a plan for its enhanced 
oil recovery program. 

--ERDA’s first attempt at demonstrating a synthetic fos- 
sil enbrgy technology by converting coal to a clean 
burn& liquid fuel has been a failure. 

In addition, in an +ugust 10, 1976, report entitled “I I 
Evaluation of Proposed Federal Assistance for Financing Commer- 
cialiaatian of Rmerging Energy Technologies” (EMD-76-10) , we 
discussed criteria for making the right choices among energy 
technologies e We said that three factors should be considered: 

--The contribution that each technology can make in meet- 
ing the Nation’s energy needs within a specified time 
frame either through reducing demand or increasing sup- 
Ply* 

--The total cost of making the technology commercial, in- 
cluding costs of plant construction, costs of alleviat- 
ing adverse socioeconomic impacts caused by the energy 
development, and costs of providing price supports or 
further subsidies. 

--The price at which energy produced by the technology 
would have to be sold and the means by which the price 
would be assimilated by the economy. 
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We also said that the decision to use Federal incentives 
to assist in the commercialization of energy technologies and 
the determination of which incentives would be most appropriate 
required interrelated analySiS of at least three faCtOKs. 

--Tbe technology*s state of development. Is the tech- 
nology developed to the extent that it can be deployed 

* on a broad basis? 

--The technology's economic feasibility. Will the energy 
produced as a tesult of deploying the technology be 
econOmically competitive with competing energy sources? 

--The tanget group whose actions will be influenced. AK~ 
they large industrial firms OK diverse and widely dis- 
persed groups such as hoBeowmrs3 

These thKee factors should aid in deciding the most np?KopKi- 
ate financial OK otbeje Government irmcemtive to stimulate a 
paKticudaK energy tecbnokqy, 

This report is the second of two reports initiated at 
the req[uest of the Chairman, Subcomittee on Enetgty and Power, 
Rouse Committee on Interstate aapd Foreign Commerce. The first 
h@POKt~ issued on August 17, 1977, discussed the failure of 
the first Federal attempt to demonstrate a synthetic fossil 
energy technology. 

In this review, we focused on IXXrs attempts to demon- 
strate six of the seven fossf.1 energy technologies. We did 
not Keview DOEDs managemerrt of the enhanced Oil and gas KecOV- 
e~y demonstration pKogK because we reported on that progK&m 
i.n Yamuary 1977. Ws concentrated OPTI: efforts on the technics3 
demonstraizfon prcogfaa because the demon tration p&Se is the 
final, and perhaps most Bq~?otmt, step befoKe commercializing 
an emerging energy technology. 

Although the focus was on IDEms administration of its 
fossil demonstration program, we also noted that there wefe 
some areas where the maaagement of the overall fossil energy 
research, develowent, and demonstration program could be im- 
proved to better assme the successful commercialization of 
these exuerginq technologies. 

The following chapters 

--pnovide a perspective of how research and development 
projects ptogress through various stages towards 
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@veatual co ereielization and discuss the status sE 
D8Egs deaonstratim efforts: 

areas where EREJi” s management of its overall 
rgy resea~cn and developreeat program eonld 

Be improved: and 

--d%mxa~s chamges in E’s FossPl Demonsthation Plants 
Programs which could be made to help achieve more the%y 
coamereialfzatboa of these eraerging energy te&m0logiea. 



. . 

A fossil energy technology or process 8must pass through 
several phases kfore it achieves eventual commercialization. 
This evolutionary process-- from project conception to commer- 
cializatio7-- ;aormally requires from I.5 to 20 years. The fol- 
lowing secetlomas discuss the processI the types of information 
that must bz obtained, and the status of those technologies 
which DOE is demonstrating or plans to demonstrate in the wear 
future. 

According to DOE, research, develo~ent, demonstration, 
and commercialiaation projects generally pass through five 
basic stages after project conception. The following illus- 
tration depicts the de~%opment process and the approximate 
time ganerally required for each @ase. 

EXPBORATOR 

If a pr~ess is proven viable dupimg exploratory res@~.~~chi 
it progresses to pr~ceas devalo wit where key performance 
variables are tested using ~~LU-sca~e modelba. The process de- 
velopment unit generalBy uses only the minimum amount of mate- 
rials necessary to test process feasiM.l%ty in an attempt to 

--establish the technicall feasibflity of the process; 

--accguire basic physical, chedcaal , artdl engineering data 
needed to eveeluate the process; and 

--deepelop the design data needed to allow further scale- 
up to the pilot plant phase, 

With the pilot plant, which generally q%zates for 3 
years or less and produces enough end product for testing a~ldl 
refinement, DDE attempts to 
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--determine whether the process wmks wf%h co ercial-type 
(not cormercial-size) components &I; 

--test and evaluate the critical parmekers of scale-up: 

--acquire engineering data needed to desdgm a larger 
demonstration or wear-co~endkl-size gloat; ad 

--estimate the economics of a co ereia1-ske plant, 

In theory@ only those technologies prmmm tee icalfq 
feasible in ealier phases axe selected for f4mei 1 demon- 
stration. This, the last step before co rd&xatiosa, is 
intended ts 

--delnonetrabe validate the eccm e~irsmmental, 
and prcducti capacity of a near-co rdal plant 
using emmercial-size co Aents; aA6 

--minimize risks ip accelerating indeast~ia3 i en&a- 
tion. 

AccordiAg to E, this step can be sk%pped if tk p%lok #ant 
is large enotmgh tcs obtain the necessary info atioE?k for cmmuter- 
cialization. 

DOE has a Goverment-industry cost-s&rkq stmtegy by 
which industry funds one-third of the cowst~mctiim and opera- 
tion costs fsr pilot plants and one-h&I&f for demmarakion 
pldkts. Initial teseareh s%agesp as well as lpillat and demon- 
stration plant design, are fully fmd& by DC%. 

Once demmstrabsd, the projlact skmHd be readp fm CCMP 
m2rcializatioa. HcwserI a commemial demnstr&iom @an&, 
with three tcs five times the producCcsn czg;a.eity of de~onstra- 
tion plants, say be needed to resolve comerciaX imvestienat 
uncertainties, se% industry sta!wdards, and sS&rz'fakle industry 
construction an& operation of subsequent cammer&~l plants. 
The Assistant Secretany for Resource plica%itxas ~3% DOE is 
formlating detailed plans on how best to ccmmereitiixe the 
technology. 

- 

L/The primary difference between cmmefc cows- 
cial-size cmponents is one of size, 
nt\;ltS are scaled up versions of co rciaP--type equipment 
and **ould he of a size e alent to equigmenttEmt could 
be used in a full-size c ercial pIant, 
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DOE is demonstrating or plans to deinonstrate various 
processes within five of the six technologies fmcluded is ~FX 
review. DOE does not have any near-term plan to demorastrate? 
magnetohydrodynamics which is currently in the process deveP- 
opment phase. The following sections discuss the status of 
DOE's efforts. 

eoaf-liquefaction 

There are basically two groups of liquefaction processem; 
the first generation, whick includes those processes that were 
or are now commercially available, aad the second generatioa, 
which includes those processes being develioped, but not yet 
used commercially. DOE expects that these seeomd generatiora 
processesp once successfully developed, could rduce t&e cost 
af synthetic oil by 15 percent. 

Altholagh some first generation ligusfactism processes mme 
now commercially available, they are not competitiwe w%tka tbhe 
present price of conventional oil. For ex le, the price CBE 
oil from liquefaction processes is estimated by DOI% to be from 
$20 to $25 or more a barrel compared to the current price of 
about $14 a barrel for imported oil. 

Although certain technical problems need ta be resolve&, 
the economic problems (making the technology competitiwe) am3 
financial considerations (being able to obtain the neeesszrp 
financing) are the biggest stumbling blocks to commerefaliz%~~'9 
first gleneration liquefaction technologies. 

Because first generation technologies are co rcialRy 
availabhe (though not finaneiaIPy competitive) WE is concern- 
tratdng all of its fossil energy liquefaction demonstration 
efforts on second generation technologies. 

DOE's first liquefaction demonstration proj&t wis a 
failure, However, they do plan to fund the desZgn work ftx 
two additional demonstration plants. On January 17, 1975, 
the Department of the Interior awarded Coalcor. Campany-a 
joint venture between Chemical Construction Corporation and 
Union Carbide Corporation-- a $237 million contraxzt to design, 
construct, and operate a clean boiler fuel liquefaction dsm- 
ofistration plant, ERDA assumed responsibility for the proj- 
ect on January 19, 1975, the date of its formation and termi- 
nated the project on June 15, 1977. 
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I IR ’ August 17, 1977, report l/ we noted that the 
project was plagued by technical an?! managerial problems fro@ 
the beginniug ; failed in its initial phase despite a $10 mil- 
lion (211 percent) cost overrun and a 14-l/2 month schedule 

I sf ippage ; and was terminated on June 15, 1977. 

Although DOE currently does not have any liquefaction 
demonstration projects, it has been authorized fiscal year 
1978 funding to begin design work for two solvent refiued coal 
Qemoastration plants. In these processes, coal is converted 
to clean boiler fuels by using. a solvent which acts as the 
agent which tranfers hydrogen to the coal to promote lique- 
PactioR. Depending on the process, the boiler fuel can be 
in a solid or liquid form, Funds for the t Xants have not yet 
been appropriated. 

I 
I 

In the coal gasification process. the coal is fed into a 
high-temperature vessel, called a gasifier, into which steam 

, and either air or oxygen are injected, Chemical reactions 

! 
occur and a mixtuEe of gasessI includinng carbon monoxide, hydro- 

! gene and methane B are produced o These gases are cooled, and 
I undesirable components, such as carbon dioxide ancl sulphur, 

are removed. 

/ The gas produced at this point is low-Btu gas if produced 
with air, and medim-Btu gas if produced with oxygen. Low--Btu 
gas has a heat content of uncler 150 Btu’s a cubic foot am3 . 

I 

1 

medium-Btu gas bas 150-500 Btu’s a cubic foot. LOW-Btu gas 
canc3z be econox,ically trancported over long distances by 
pip~liIW+-- the transportation cost per Etu is too high to be 
ccw,yetitive. It is valuable, however, as a fuel supply for t 

I 
ormite electrical power generation plants or industrial proc- 
esses using gas-fired furnaces located near the conversion 

I plant. 
1 
/ I Mediux-Btu gas has several advantages over low-Btu gas. 

; 

Pox example, utilities can convert from oil and natural gas 
ta xaedium-Btu gas much more easily and with less cost than 
converting to low-Btu gas. Low- and Bedim-Btu gas plants 

i are in commercial use today, mostly in Europep some of them 

4 based on technology developed about 40 years ago. 

&/Feport to the Chairman, Subcomittee on Er.ergy and Power@ 
Wouse Committee on Interstate and Foreign Commerce, entitled 
=First Federal Attempt to Demonstrate a Synthetic Fossil 

-I 
Energy Technology--A Failure” (EMD-77-59). 
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Medium-Btu gas can be upgraded to a high-Btu gas through 
a reaction between its hydrogen and carbon monoxide, referred 
to as methanation. This high-Btu synthetic gas is a substi- 
tute for natural gas. 

As with liquefaction, there are first and second genera- 
tion coal gasif ication processes. Several companies have an- 
nounced plas in recent years to build commercial-size, first 
generation, gasification plants, primarily using a high-Btu 
process fr&: Europe called the Lurgi process. Industry Off i- 
cials told us, however, that because of the large amounts of 
capital required to construct a commercial plant (possibly in 
excess of $1 billion) and the relatively small size of the 
cwpanies proposing to build these plants, lending institu- 
tions are reluctant to loan the needed funds for technologies 
which have not been used ccmmercially. As a resullt, many of 
these organizations are advocating the use of Government in- 
centives --Baialy 1Oan guarantees--to enable them to obtain 
these funds, 

In addition, uncertainty as to the price that can be 
charged for this more expensive gas (about $4.00 for a milblio~~ 
Btuss as compared to about $1.90 for interstate gas) presents 
another obstacle to commercialization. !i%e industry generally 
advocates the use Of so-called rolled-in, average pricing, as 
opposed to incremental pricing, where tbe cowenmer actually 
using the product would pay the full. price of producing and 
transporting the synthetic gas. The Federal Energy Regulatory 
Commission has not yet decaded what pricing r~~henism will be 
allowed. 

The regulatory process also presents another obstaclle to 
the construstion of chmercial gen-if ication plants e Pmaustly . 
officials told us that companies fishing to proceed with plans 
to build these plants face a time-consuming process of obtain- 
ing numerous permits and licenses on the local@ Statep amd 
Federal 1eveXs. 

Some second generation gasification processes have pro- 
ceeded to tbe demonstration phase. The staatus of DQEss ef- 
forts to a strate hfgh-, medium-, and low-Bte processes 
are discus below. 

ERDA awarded two.contracts .‘..I Hay and June 197Y for de- 
signing , constructing, and operatang high-Bet% plants using 
second generation processes. The first contract in the amount 
of $370 million was made with the Conoco Csal Development Com- 
pany (a subsidiary of the Continental Oil Coxapany) for a 
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3,800 ton of coal a day plant expected to be located in Noble 
County, Ohio. The second contract, for $334 million, is with 
the Illinois Coal Gasification Group, for a 2,200 ton of coal 
a day plant expected to be located in Perry County, Illinois. 
Currently, however, DOE has authority to construct only one 
high-Btu gasification demon&ration plant and plans to choose 
the best process sat the end of the design phase and to allow 
that contractor to proceed with plant construction and opera- 
tion. If both processes are determined to be worthy of demon- 
stration, DOE officials plan to request authority to construct 
an additional plant. The design phase is to be fully funded 
by DOE, while the remaining phases are to be cost shared on a 
SO-50 basis with the selected contractor. 

Although only one contractor may be selected to proceed 
to the construction phase, DOE has contracted with both con- 
tractors for all three phases with the option of terminating 
the contract at the end of any phase. The milestones for corn- 
pleting each phase are shown below: 

Phase 
Numkr of months Estimated 

to-complete completion-date - 
Design 

Construction 

20 October 1978 

34 October 1981 

Operation 22 August 1984 

96 = 

I Low- and mediun+Btu gas are used basically for electric 
power generation by atilities and industrial and small-scale 
business applications (for example, brick companies). DOE has 
projects designed to demonstrate the conversion of low- or 
medium-Btu gas for each of these uses. It has awarded con- 

I tracts to two companies to design, construct, and operate dem- 
/ onstration plants for industrial users. The first contract 

e for $320 million was awarded to 1.R. Grace on August 26, 1877. 
The second contract for $180 million was awarded to Memphis 
Light, Gas, and Water Division on August 30, 1977. As in the 
case with the high-Etu demonstration projects, DOE plans to 
choose the best process at the end of the design phase and 
allow that contractor to proceed with plant construction and 
operation. 
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DOE has also awarded a contract to design, comstructl s33xd 
operate a demonstration plant for small-scale users. This -II- 
tract was awarded to Erie Mining Company for $47.4 million em 
October 19, 1977. 

The following tables show DOE’s timetable for compl 
the deeigas p construction I and operation of the industria 
SmaPl-sciale proj@cts. At the time of our review0 a time 
for e undility plant project had mot been $evelop@d. DQE ofgz- 
cials told us that funds had beem authorized for the project 
but a contract had not been awarded nor had a decision been 
z~ade on whether one or two contracts would be awarded for t 
design phase of the project. MO date for the decision ha 
been set. 

L- 
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IBIBUSTRIAL-PROJECT 

Phzme 
D@Siglll 
construction 
Op@ration 

Total 

Number of months Estimated 
to - complete completion-date 

2Q Kay 1979 

32 January 1982 

22 September 1983 

72 

Phase 

IhSiglIl 

Construction 

C$X?FZZd.OP% 

Total 

Phase 
Design 
constb: uction 
Operation 

Total 

09umber of rnomths Estimated 
to-complete completion-date 

21 June 1979 

39 September 1982 

December 1984 

Mumber of months 
to-complete x * 

15 

24 

Estimated 
completion-date 

January 1979 

January 1981 

2 June 1984 

68 
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Oil-shale-conversion 

There are two basic processes for extracting oil from 
shale : surface retorting--where the shale is mined and the 
oil is extracted in large furnaces called retorts--and in- 
situ retorting --where the shale is heated while in the ground 
and the oil is extracted. 

Although several surface retorting pilot plants have been 
operated by private companies, no demonstration or commercial 
surface or in-situ oil shale plants are operating in the United 
States today. Commercial oil shale plants, particularly abowe 
ground plants, require large amounts of capital (perhaps in 
excess of $1 baibiG;lj, ad industry is uncertain about the 
price that must be obtained to be economical festimated to be 
anywhere from $10 to $30 a barrel). Other constraints to oil 
shale commercialization may include adverse environmental im- 
pacts, unavailability of shale lands, and high technical i;Gk;. 

Although ERDA planned to award a contract for a surface 
retort demonstration plant in late 1977, a DOE official told 
us that, because pilot surface retorting plants have been 
operated by private industry, DQE considers it to be an exist- 
ing technology being sufficiently developed by industry. Thus, 
DOE does not have amy plans to seek funds to demonstrate any 
advanced surface retorting technologies until 1979. 

DOE has awarded contracts to four companies for in-situ 
retorting shale oil teats. DOE plans to complete these demon- 
stration efforts by 1981-82. 

Fluidizedabed-combustion 

IR fluidizsd-bed combustion, air is blown into a boiler 
causing the solid particles in the boiler, usually in@rC ash 
and limestone or dolomite, tea become suspended in the upward 
current of air. Sized and crushed coal is added to this bed 
and is burned very rapidly. The heat released during the 
burning is transferred to the particle& and then, in turn, to 
boiler tubes containing water. The steam from this generates 
electricity. DOE hopes this system will burn all types of 
coal, charp and coal wastes in a much more environmentally 
acceptable manner than current methods of direct combustion. 

The concept of fluidized-beds has been used for many 
years in the chemical industry, but its use in the generation 
of steam with k ulfur removal is a relatively new concept. 
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Development of the technology is now progressing to tix 
demonstration plant stage. The major constrairat to be over- 
cowe is the reliability of the process. 

The Congress has giver DOE the authority to construct a 
fluidixed-b& boiler demonstration plant. A 30 megawatt pilot 
plant has been constructed to provide data for the de=onstra- 
tion phaej. L ad, accoeding to agency officials, l,QOO hours of 
csnt:bnuous operation are needed to develop any concl~efve data, 
DOB expects to obtain the needed data by 1979. 

A1130p a series of industrial demonstrations of ataospher- 
ie flaidixe&-bed eoabustiorr technology have been initiated with 
industmy e 
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CWAPTER- 3 

NEED. FOR IMPROVEMENTS 

IN-OVERALL-PROGRAB-MANAGEMENT 

Our review of DOE’s fossil energy demonstration program 
indicated that the Department lacked some of the tools neces- 
sary to properly manage its overall fossil energy research, 
development, and demonstration programs. SpecificalLy, DOE 
had developed broad management plans but had not developed 
(1) a formal system of priorities by which to initiate and 
develop the most promising approaches, (2) detailed cost and 
performance milestones and decision points by which to judge * 
project and/or program progress, costs, and problems, and to 
determine how best to proceed, and (3) criteria for determin- 
ing when a project is ready for the next phase of development. 
DOE has since taken or initiated actions to correct many of 
these problems. Our findings, DQE corrective actions, and 
our .views on additional actions that should be taken are dfs- 
cussed in the following sections. 

IBfTIA~-FOSSIL-ENERGY 
PLANN fRG - EFFORTS 

In developing the seven fossil energy technologies, DQE 
and its predecessor, ERDA, had developed a number of indi- 
vidual program plans at the tin: of our review. ERDA issued 
fossil energy research and developnent documents for fiscal 
years 1977 and 1998 describing its overall fossil energy re- 
search program and the technologies being developed. These 
documents discussed the status of each technology and provided 
verb general milestones for initiating or completing certain 
research and development steps through 1982. ERDA had also 
developed very broad national energy plans in 1975, 1976, and 
1977. uhich included its fossil energy efforts. 

In conjunction with these plans, ERDA initiated a Program 
Approval System in 1975, The Program Approval Documents de- 
scribed the major resources for each research and development 
program during a l-year period , and the general schedules and 
milestones for completing major phases of the projects and for 
evaluating the results. Program Approval Documents for fiscal 
year 1977 were issued for the oil shale, magnetohydrodynamics, 
enhanced oil and gas extraction, coal conversion (including 
coal liquefaction and high- and low-Btu gasification), and 
coa3 utilization (including fluidized-bed combustion) pro- 
gram?. DOE did not develop any such documents for fiscal year 
1978. 
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In addition, ERDA released a management plan for its 
enhanced oil recovery program in February 1977. This plan 
discusses the major issues facing the program, the strategy 
for carrying out the program, the criteria used to evaluate 
and select processes, and the priority assigned to each of 
the 21 subprograms. 

With the exception of the enhanced oil recovery plan 
--which is specific-- all of the Department’s plans set forth 
a very broad and general str a=egy and milestones for research- 
ing, developing 8 and demonstrating each technology. The plans, 
however, did not provide an adequate strategy for achieving 
eventual commercialization of the best technologies and proc- 
esses I nor did they provide DOE management, the Congressr or 
private industry with (1) a formal system of priorities by 
which to initiate an/j develop the most promising approaches: 
(2) detailed cost and performance milestones and decision 
points by which to judge project and/or program progress# 
costs # and problems, and to determine how best to proceed: 
and (3) criteria for ‘zterminlng when a project is ready to 
progress to the next phase of development. 

Because DOE has not developed a formal priority system 
for allocating resources to each of the fossil energy tech. 
no’ogies, the funding of the various fossil energy technolo- 
gies has changed over the past few years. Initially, funding 
emphasis was placed primarily on the early development of a 
substitute for natural gas--high-Btu gasification. As these 
projects reached the pilot plant stage, the emphasis changed 
in 1874 to the development of coal liquefaction technologies. 
According to DOE, the emphasis is currently focusing on more 
advanced technologies involving coal gasification as well as 
enhanced recovery of oil and natural gas. Taken as a whole, 
DOE’s fossil energy programs have been evolving over the past 
several years wirh significant shifts in funding. 

The changing emphasis on different technologies has oc- 
curred because of an absence of a formal priority system for 
DOE’s allocation of resources to eat;. of the fossil energy 
technologies. To effectively use available funds, DOE’s re- 
search and development efforts should be directed towards the 
fossil energy technologies and projects that have the greatest 
potential. A priority system provides the basis for selecting 
the most promising technologies and approaches for further de- 
velopnnent. 

According to DOE officials, fossil energy priorities were 
established through the normal budgetary cycle with each line 
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division responsible for defending its programs. The managers 
in each division assigned priorities to projects which they 
believed had the greates t chatIce for commercialization based 
upon such factors as economics, technical feasibili tp , project 
risk, and potential marketability of the end products. The 
assistant secretary decided on tne funding request based on 
the presentation made by each division, 

The system established within the enhanced oil recovery 
program, on the other hand, provided a direct contrast to the 
procedures followed in other fossil energy programs. For 

example, in the enhanced oil program plan, 21 candidate sub- 
programs were assigned priorities by DOE on the basis of eight 
major performance criteria weighted in accordance with their 
relative importance. According to DOE officitis, these priori- 
ties w+re used as a basis for making funding requests. We did 
not evaluate that program to determine if projects selected 
for demonstration were based on the @am. 

Several DOE officials said they lacked formal guridanca 
and/or criteria for establishing priorities. The factors con- 
sidered important by the divisions in establishing priorities 
were subjectively developed and considered, buft they did not 
document how or the extent to which these factors were consid- 
ered in establishing priorities. Thus, without such informa- 
tion, we could not determine weight assigned‘ or the relative 
importance given to each factor --except for the enhanced oil 
recovery programs. 

With the exception of the enhanced oil recovery program, 
DOE had not made comparative analyses of alternative approaches 
to determine priorities within fossil energy tecbologies. A 
study was made by an $RDA contractor to determine the proper 
mix of technologies for demon&ration based prZmarily on cost 
and risk but this study was issued during the first quarter 
of calendar year 1999--after ERDA had decid5.d which LechnoPo- 
gie; to demonstrate. 

The priorities assigned to each of the fossil energy 
technologies and/or approaches need to be reevaluated as re- 
search, development, and demonstration work pr-resses e To 
measure progress towzmb. DOE’s goal of commercializing sew 
fossil energy technologies in the near- and midi-term, program 
plans should establish target cost limits for producing energy 
from each technology, including target dates for achieving 
these costs, and identify tasks which are clearly related to 
these cost and performance objectives. 
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Although DCE may have established cost and performance 
objectives in the contracts for indiwidual projects, it had 
not established performance criteria for commercial accepta- 
bility, or cost and perforraance milestones for measuring 
progress towards achieving that goal in any of its individnal 
program plans I except far enhanced oil recovery. All of the 
other individual plans established broad target dates for ccm- 
pleting certain steps-such as pilot plant design, construc- 
tion, and testing--but did not establish any cost or perform- 
ance milestones, Without cost and performance goals and mile- 
stones, the target dates established did not demonstrate 
whether the fossil tee ologies would evolve into economically 
competitiae fossil energy systems, 

Ia addition to the need for detailed cost and performance 
objectives, DOE needs to establish and follow specific evalu- 
ation criteria for determining when fossil energy tochmlogies 
or projects have achieved z4 %ewel of performance to jusC,ffy 
advancement ts the next phase of development and/or commercial- 
ization, Such criteria should also he used to evaluste unso- 
licited proposals received from industry. Without themp tech- 
nologies may enter ph s of development--such as demonstration 
--before identifying resolving ~11 of the problems and ob- 
taining tbe r~ecessary ta, thus ircrc:-sing the risk -f fail- 
ure. Such a situation occurred in EZXjis's attempt to demon- 
strate a coal liquefaction technology with Coalcon Comprny. 
In an August 1975 report 1~'~ we said that this project failed, 
in part, because it had e?kered the demonstr,tion phase befcre 
all of the necessary research and development work had been 
completed. 

!Ehe need for evaluation criteria was heightened st the 
e of our review becamss several organizations were respos- 
le far deciding the status of technologies and the adwance- 

mewt oP tecknoleqies from one phase to another. Complicating 
this situation s the fact that a nxxmber of organizations 
bstb inside cand outside of Government--such as national la&- 
ratoriesr Energy Research Centeren and private industry--are 
conducting various fossil energy research, development, and 

L/Report to the Chairman, Subcommittee on Energy and Powerr 
Souse Committee on Interstate and Foreign Commerce, enti- 
tled eFirst Federal Attempt to Demonstrate a Synthetic 
Fossil Energy Technology--A Failure" (END-77-59, August 17, 
19773. 
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demonstration projects. Conceivably, DOE may decide to fund 
some of these projects and will need criteria for deciding 
where to place these projects in the development process. 

DOE officials told us that they do not have any estab- 
lished criteria for making such decisions but rely on their 
technical expertise and experience. 

DOE has since taken or initiated several actions which 
should help resolve many of the problems discussed above. 

DOE does not have a single overall comprehensive program 
plan for the fossil energy research. development, and demom- 
stration programp but it has numerous studies and program d!~:u- 
ments which have been issued or initiated since our review ~bas 
completed. Individual program and project plans are being de- 
veloped which include many of the reco;mmended tools. 

F9r example, in early 1377, ERDA initiated a study caP3ed 
the Harket Oriented Program Planning Study (PgOPPS). In the 
past, ERDA's planning strategy had been primarily concerned 
with developing as many technologies as possible to exploie 
the various energy resources. The purpose of the BWPPS stady 
was to provide a basis for prioritizing ERDAss research at& 
development efforts by analyzing how the marketplace could be 
expected kc adopt emerging technologies. This study, howewer@ 
does not compare individual processes against a set of prede- 
termined criteria, ranked or weighted in accordance with their 
importance in meeting program goals. 

In addition to the #OPPS study, DOE officials said the 
Fossil Energy Research and Development Program documents ati 
DOE’s budget justification also reveal fossil. energy program 
priorities, 

Since our review, DOE has also initiated prograra plansi 
for each individual fossil energy technolbogy which establis&es 
performance milestones and decision points to judge progrm 
progress costs and problems, In addition, specific manage-rat 
plans have been developed for large research, dewelopment, and 
demonstration projects which also establish detailed perfoxm+ 
ante milestones and decision points and defines how the COW- 
tractor will manage the project. 

DOE has made substantial improvements towards developkng 
the tools needed to properly manage its overall fossil energy 
research, development, and demonstration program. It has l~lx 
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is in the process of setting priorities based on the MOPPS 
study * and developing program and project plans with detailed 
milestones and decision poixats by which to judge progress. 
Elowever s DOE still lacks sme of the tools necessary to prop- 
erly manage its p~oqram, 

Although the MCIPPS st&y is a step toward establishing 
program priorities, it does not compare processes using a pre- 
determined set of criteria weighted in accordance with their 
importance in meeting program goals; nor does it provide the 
Congress the necessary &fax-m&ion to evaluate the adequacy 
of required funding levels, @ile several fossil technologies 
may ulltimatery be commercialixed, all fossil technologies 
should he thoroughly evaluated and compared to better ensure 
that those technslogfes and approaches with the most promise 
of attaining program goals are comercialized at the earliest 
feasible time, Thus, the priority-setting process should re- 
quire such a comparison in the fossil energy research and de- 
velopmen t pl arming documents. This ewalnation should be sup- 
portive of our reeomndatfon fn chapter 4 (see p. 35) that 
DOE evaluate all avail 1% %cssil energy processes and select 
the best process for deaons&ration, 

A formal system of priorities would give the Congress a 
better basis fcr evaluating the adequacy of required funding 
levels of the fossil progrm or for funding alternative ap- 
proaches. In addition, such a system could place outside 
organizations-- such as other Federal and State agencies and 
private industry-- in a better position to initiate proposals 
to meet program needs. 

DOE has also made signgficant progress in establishing 
detailed performance millestcnes and decision points in its tn- 
dividrsal program and project pLans which are being developed. 
These plans, however F do noe establish cost milestotles against 
which to judge progress in developing fossil technologies into 
econ.omfcaUy competitive fossil energy systems. SGC:E detailed 
milestones should be develcqped and included in the individual 
program and project plans. 

In our view, DOE’s enhanced oil recovery program plan in- 
cludes the elements needed for good planning--including a for- 
mal system of priorities and cost and performance milestones. 
In addition, DOE is developfng a S-year program plan for its 
Underground Coal Gasific&ican Program which, if issued in its 
current forml will include tiese necessary elements. 

DOE has still not developed specific evaluation criteria 
for determining when fossil energy technologies or projects 
have achieved a level of performance to justify advancement 
to the next phase of developext and/or commercialization. 
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Such criteria should be established to b&t&r ensme that the 
best processes are advanced in a timely manner and to provide 
the basis for DOE decisions. 

Incorporating all of these tools into the planning and 
management process should put DOE in a better positiOn to WI- 
sure that the most promising technology and processes willl be 
developed to the point of eventual commercialization in the 
form and quantity needed, and at acceptable econmie, sack&l, 
and environmental costs. 

We recommend that the Secretary, DOB, develop amd inelu&a 
as part of the Department’s overall and individual pnsgram 
and project plans: 

--A system of formal program priorities to be used to al- 
locece limited resources among different fossil energy 
t:mnnaIogies and among alternative approaches, within 
eaen technology. This system should be supported by 
cci: gara? ive studies I based on a set of predetermined! 
criteria, ranked or weighted according %o tbek impo~- 
tance in meeting program goals. 

--Program and project cost objectives for all fossil 
energy technologies. These objectives should specify 
target cost limits and dates by which those targets 
are expected to be met. 

--Specific evaluation criteria for determining pro83323 
advancement. 

Responding to this report (see appemdix I)# laB1E agreedI 
with our recommendations and noted that it has effor&s sndsr- 
way to improve and enhance its management of indivfdsral EossiB 
energy program and project plans. Speci EicalEy I Berg said thak 

--Priorities have been established for the majority of 
programs and progress is being made on the remaining 
activities. 

--Program plans will include program and project cast 
objectives. 

--Specific evaluation criteria have been establfshed 
for some projects and eflrorts are underway for using+ 
such criteria for all projects and processes. 
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we will cent ue to monitot DOE’s progress3 in improving 
its program aanag ent of fossil energy research and deve%sp- 
merit progPams. 
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Some changes should be made in DOE's Fossil Demonstration 
Plants Program to better achieve early commercialization of 
fossil emergy technologies. These changes relate to the way 
DOE (1) identifies and selects projects for demonstration, 
(2) determines the size of the plant required to obtain the 
necessary information to achieve commercialization, and (3) 
funds the demonstration projects. 

The following sections discuss the objectives of DOE's 
Fossil Demonstration Plants Program and our proposed changes 
to that program. 

The successful initiation and completion of the demonsWra- 
tion phase of technology development is vital to the eventual 
commcrcialixation of any fossil energy technology. DOE has 
recognixed this importance by budgeting about $125 million in 
fiscal year 1978 --or almost 20 percent of the total 1978 fos- 
sil energy research and development budget--for demonstratirq 
various processes within six of the sewen major fossil energy 
technologies, 

The primary objectives of DOE's Fossil Demonstration 
Plants Program ase to: 

--Demonstrate, at near-commercial scale, promising, envli- 
ronmen?ally acceptable, coal and shale conversion p oo- 
esses which have bgen developed and evaluated in indea- 
try amd Government research and development programs, 

--Encourage industry participation in the demonstration 
plants program by prowiding joint Government/industry 
funding to minimize industry's risk in accelerating 
process development. 

In meeting these objectives, DOE's general strategy has 
been to obtain industry participation in a three-phased pro- 
gram for designing, constructingp and operating demonstration 
plants for the various technologies. Under DOE's program# fn- 
dustry proposes the process and the size and location of the 
plant, and contributes 50 percent of the costs of constructing 
and operating the plant, DOE funds all of the design work and 
the other half of the construction and operating costs. 
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CHANGE%-~EEBED-IW-IBE~TI~YI~~-ANB 
ION 

In identifying and selecting processes for demonstration, 
DOE has encouraged industry to submit a number of different 
processes in responding to a request for proposals and then 
has selected the best process by evaluating the processes‘ 
technical merit, how industry proposes to perform the work: 
the cost of the process; and the quality of proposed manage- 
ment. The requests for proposals thus allow a great deal of 
discretion in proposing different processes for demonstration. 

The major disadvantage with this approach is that some 
very deserving p and perhaps better, processes may not be sub- 
mitted for consideration by industry because of certain 
requirements in the reguest for proposals. Such a situation 
occurred in awardimg a contract to Coalcon Company for denon- 
sthating a coal liquefaction process. DOE officials told us 
that the Dep&rtment of the Interior’s Office of Coal Research 
expected more processes would be proposed but that industry 
did not respond as expected due to some of the requirements 
contained in the request. 

In our view, a better approach would be for DOE to estab- 
lish criteria for evaluating and selecting processes for demon- 
stration (see p. 21 for a discussion of the need for such cri- 
teria for the overall research, development, demonstration, 
and commercialization program) , and then evaluate all poten- 
tial processes against that criteria to select the best proc- 
esses for demonstration. 

The major disadvantage to this preselection process is 
that competition might be limited or non-existent if one or 
a few companies held a legal rigbIt to the selected process. 
In our view, however p the advantages to be gained from choos- 
ing the best processes (i.e., better chance of successful 
com~~ercialization) outweigh thi ‘:; disadvantage. In additionp 
by evaluating all potential processes and developing specific 
selection criteria, DOE would be in a better position to select 
an alternative process if the best process is found to be un- 
acceptable due to higher cost, 

In establishing its criteria for evaluating and selecting 
processesc DOF should consider such factors as: 

--The contribution that each process can make in meeting 
the Nation’s energy needs within a specified time frame. 

--The total time and cost of making the process commer- 
cial, including costs of plant construction, of alPe- 
viating adverse socioeconomic impacts caused by the 
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energy development, and costs of providing price 
supports or further subsidies. 

--The incremental cost of producing energy from the pro+ 
ess and the means by which that cost would be assimdi- 
lated by the economy. We have taken the positim &,/ 
thL,t the incremental cost standard, as opposed to 
"rolled-in" or average pricing, is the only realist%c 
one for making sound economic judgments and treating 
all emerging energy technologies equally. IncrmemtaI 
cost should be used as a yardstick to judge the varfoaPs 
technologies on a priority basis. Separate decisioas 
are made on product pricing considering a number of 
other sociaP, economic, and institutional factors. 

DOE needs to better assure itself that its demons8xatiioa 
plants are of an appropriate size to obtain the necessary fn- 
formation to eventually achieve commercialization by first de- 
termining the size of the plant needed to achieve the proje!ctCs 
objectives and basing its requests for proposals on that 8etee 
mination. DOE currently allows, within certain genefall rmqesr 
the potential contractor to determine the size of the plarn&. 

The size of the plants being proposed by indastry vary 
considerably and some, in our view, may not be large enough 
to obtain the cost and performance data necessary to demon- 
strate commercial feasibility. For example, DOE has recently 
awarded contracts to two companies for two high-Wu gasifiea- 
tion demonstration plants (see p. 12) and the size of tie kw@ 
proposed projects differ significantly. One plant w6x.M k6? 
approximately the size of one of the modules of which the 
future commercial plant would be made up, while the sacand 
plant would be only one-fourth to one-fifth the size of a cm- 
mercial module. 

Allowing less than commercial-size modules to be bui18 for 
a demonstration project creates a two-fold problm: 

--Technical scale-up problems are likely to occtrr whem 
attempts are made to commercialize the process. A 
number of industry officials told us that even small 

&/"lAn Evaluation of Proposed Federal Assistance for PintaEncing 
Commercialization of Emerging Energy Technologies" (E&I-76- 
10, August 24, 1976). 
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variances in size can cause technical problems in 
commercializing the process. 

'-All of the information necessary ta, commercialize the 
technology may not be obtained and further demonstra- 
tion may be needed. Even if the economic, technical, 
environmental, and other data can be obtained to indus- 
tries8 satisfaction and extrapolated to commercial 
operations--which some industry officials do not be- 
lieve can be done--lending institutions aay remain un- 
convinced. Industry officials told us that f anancing 
could be mere readily obtained if Pending institutions 
could examke a~-. operating plant using commercial-size 
equipment. 

Conversely, although demonstration plants weed to be of 
a sufficient size to obtain the cost and performance informa- 
tion necess=ry for demonstrating commercial feasibility, care 
should be taken to avoid building plants larger than necessary, 
thereby increasing the amount of financial risk, Hor example, 
one potential DOE contractor o with whom D0E is currently nego- 
tiating, is proposing to build a full commercial-size, low-Btu 
gasification plant consisting of tkhee independent modules, 
when only one module is needed to demonsfxate the technology 
and obtain the needed information. 

DOE officials said that a demonstration plant designed 
for less than three modules would not meet the proposer's ob- 
jectives and requirements. A smaller plant, it is believed, 
would incur excessive additional capital costs if and when a 
decision is made to expand to commercial-size, because dupli- 
cate processing units and support facilities would be required 
if and when the smaller plant were expanded to commercial-size, 
Therefore, according to DOE, initially bGlding a commercisl- 
size demonstration plant represents the most econmical over- 
all apprtiach for the industry participant. 

Another important aspect of tke design of this commercial- 
size demonstration plant , according to the industry partici- 
pant, is to achieve reliability in ensuring uninterrupted gas 
supply to the industrial users. According to the contractor, 
a three-unit plant provides flexibility in that gas production 
could continue, at a reduced output, if an item of equipment 
in one module were shut down for emergency repairs. 

Although we recognize that building commercial-size 
plants offers a number of benefits for industry, such plants 
are not needed to meet DOE's demonstration plant objectives 
and would be built at additional risks and costs to the tax- 
payers. DOE officials recognize that only a single module 
is needed to demonstrate the technology and obtain the needed 
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information, but said that a larger plant is needed to Feet 
the needs of the industry participant and to avoid the addi- 
tional costs of cbamging the support and processing units to 
meet the needs of a commercial plant aftei the demonstration 
is completed. 

In our view, the size of the demonstration plant should 
be geared to reaching DOE's ob; ,cctive for obtaining the infor- 
mation necessary to achieve eventual commercialization rather 
than meeting all of industries' ;eeds. The essential element 
of DOE'S demonstration program is the information to be ob- 
tained through the design , construction, and operation of the 
plants, not the amount of output. Commercialization can be 
obtained, as DOE has recognized, through the operation of a 
single modcllar plant using commercial-size components. 

In our view, a better approach would be to base requests 
for proposals on a determination of the optimum plant size to 
achieve program or project objectives. This approach could be 
taken after DOE has completed its evaluation of available proc- 
esses and has selected the best processes for demonstration. 

DOE does not have an industry/Government cost-sharing 
policy that provides the flexibility needed to achieve timely 
commercialization of the best emerging coal conversion tech- 
nologies. As noted previously, DOE allows the proposer to 
propose the process type, location, and size in exchange for 
funding half of the demonstration plalzt construction and oper- 
ation costs. Design costs are fully funded by DOE. 

DOE officials believe zhe concept of joint DOE/industry 
participation will accelerate process developrnent, enhance 
technology tran;fert and result in smooth transition to com- 
mercial applications thereby aiding in obtaining adequate 
domestic energy supplies as early as practicable. Cost shar- 
ing is viewed as a particularly effective means of implement- 
ing the philosophy of joint participation. 
DOE official in a congressional hearing: 

As stated by a 

"Cost :,haring serves as t pragmatic indication that a 
project has credibility by the standards of the private 
sector. Commitment of capital by industry will be fol- 
lowed by subsequent commitment of competent people and 
management attention to protect that investment * * *" 

Although there are advantages and disadvantages of cost 
sharing to both industry and Government, we agree that the 
cost-sharing concept is basically a good one. It will, at 
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least in theory, limit proposals to only credible ones and 
lower the Government’s overall costs. 

However, we noted two problem areas stemming from DOE’s 
fixed-cost-shsring policy: 

--The cost-sharing percentage needs to be more flexible 
to recognize both the priority for developing the proc- 
em a8 well as the risks involved. 

--Cost sharing should take place at the beginning of a 
project ra%her than after design work is completed. 

%n DOE’s cost-sharing policy, industry provides 50 per- 
cent of the total cost of constructing and operating the 
demonstration plant. 

The 5Q percent cost-sharing amount is imposed on DOE by 
the Office of Hanagement and Budgetp although no directives 
have ever been issued to that effect. However, in response to 
questions raised by the Subcommittee on Energy Research, DeweH- 
opment, and Demonstl,ation of the Rouse Committee on Science 
and Technology in haarinrqs, on RRDA’s 1977 Fossil Fuels Author- 
ization, ERDA said that this policy is not rigid since, in the 
proposal evaluation I a cost/price analysis is includc:,.I to com- 
pute the cost of the proposed contract to the Governr.ent. 
This cost is compared t 3 the benefits before awarding the con-- 
tract. They went on to say that, if a proposal is clearly su- 
perior on its technical and economic merit, the cost to the 
Government becomes a secondary consideration, and the agency 
could accept a proposed project with more or less than 50 par- 
cent cost-sharing amounts. If this were the case, ERDA said 
that the agency would make it known to the appropriate parti- 
cipants in the budget process, including the Congress. 

DOE has never made such an award, however, ev.sn though 
in at least one case it judged one high-btu gasification proc- 
ess to be technically superior to one of the processes selec- 
ted for demonstration but was eliminated from competition pri- 
marily because the proposer was unwilling to accept the 56-50 
cost-sharing requirements. 

Furthermore, because the current request for proposals 
clearly states that DOE is expecting 50 percent of the costs 
to be borne by the contractor, it is unlikely that a proposer 
would spend the rather large sums of money to prepare a re- 
sponse which stated otherwise. 
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Some industry officials we talked to opposed the strict 
50 percent cost-sharing policy. They contend that the policy 
unduly restricts the number of industries which would be able 
to participate in DOE's program because of the large sums of 
money needed. They said that the relatively few number of 
industry responses which DOE has received to its requests for 
proposals is a good example of this effect. 

The conference report on ERDA's 1978 authorization bill 
also expressed some dissatisfaction with the rigid cost-sharing 
policy. The conferees said that the rigid policy limits flex- 
ibility and provided for a $10 million study to examine the 
feasibility for a Government-owned p eontrae~or-operated high- 
Btu gasification facility which would demonstrate and evaluate 
several second an6 third generation gasification ~:echnslogies 
in a single installation to open up possibilities which are 
precluded by the present financial arrangements. 

There are several alternatives to the strict 50 percent 
rule, including (1) total Government funding using a Wvern- 
ment contractor to operate the plant: (2) a flexible policy 
in which the proposer would select the cost-sharing amount; 
and (3) a flexible cost-sharing percentage set by DOB in each 
request for proposal. 

Government-owned contractor-operated demonstration plants 
would allow total Government control of the project and, ac- 
cording to some industry officials, would speed up the demon- 
stration pto~~ess because DOE would not have to negotiate or 
share the decisionmaking, process with industry. This approach 
has one major shortceming, however--the processes must ulti- 
mately be used by industry and a Governmen&-owned cowtractor- 
operated plant does not lend itself to widespread industry 
involvement. In the current cost-sharing arrangement. vasi- 
ous companies join together to fund the potential project and 
these companies take an active role in constructing and oper- 
ating the project. Hopefully, if the pdmts are successful, 
these companies will also tak e an active interest in comer- 
cializing the technology. 

Some industry officials argue that the second alterna- 
tive --allowing the bidders to select the percentage of cost- 
sharing--would increase the number of responses received by 
DOE. Under this approach, however, the cost-sharing percent- 
age would become a major factor in determining which proposer 
to select. It would become very difficult to make a selection 
if, for example, the best technical proposal had the least ad-- 
vantageous cost-sharing arrangement. There is also a possi- 
bility that, once a lower percentage is accepted by DOE, it 
would be used by proposers of other projects as the new accept- 
at210 1 av-! 
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In our view, the third alternative--having a different 
cost-sharing percentage set forth in each request for proposal 
--is the best. The predetermined percentage could be based on 
the degree of risk and priority involved and could be higher 
or lower than DOE's current 50 percent. By varying the per- 
centage rates on particular projects, DOE would be recogniz- 
ing the priority and; problems of each technology to be demon- 
strated. Such an approach would require that DOE @valuate 
each process in detail, as discussed on page 27, to determine 
the priority of and risks involved in demonstrating each proc- 
ess. 

Based on the results of this evaluation, DOB could deter- 
mine what the cost-sharing arrangement should be. If, for 
example, DOE determined that a process has a high priority 
for demonstration but that it is very risky, a lower cost- 
sharing rate might be requested. Through this approach, DOE 
would show a sense of urgency in the high priority areas, as 
well as have a basis for setting the cost-sharing percentage. 

We favor the third alternative primarily because it gives 
DOE control over the cost-sharing amount and has the advam- 
tages that cost-sharing offers without the disadvantage of 
eliminating technically superior processes based on an arbi- 
trarily established cost-sharing amount. 

Timing-of-cost-sharinq 2 
DOE currently fully funds the design work and cost 

sharing does not begin until the construction phase begins. 
DOE justifies this approach on the basis that it wants to 
make more than one award for designing different processes 
and, at the coE@letion of that work, select one contractor 
to proceed to construction, thereby achieving desigt, compe- 
tition. Since neither contractor is assured that it will be 
awarded the construction contract, DOE believes neither con- 
tractor should be required to share costs prior to construc- 
tion. 

This approach does not take full advantage of the bene- 
fits that can be gained from cost sharing--industry partici- 
pating in the design phase to achieve the best design at the 
lowest cost. 

ERDA's attempt to design and build a coal liquefaction 
demonstration plant with Coalcon Company is a good exmple of 
what could happen when cost sharing is not used in the design 
phase. In that project, the design phase incurred a substan- 
tial cost overrun and a 14-l/2 month schedule slippage. Al- 
though the industry contractor was willing to proceed with 
the design phase when Eii'iA was funding all of the costs--it 
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decided that the project required additional research and 
development work after ERDA attempted to enter the construc- 
tion phase, where cost sharing was required, and the project 
was terminated o Although it is difficult to predict whether 
requiring industry cost sharing from the beginning of this 
project would have better ensured its success, we believe 
that it would have made industry more committed to the proj- 
ect’s successful completion and could have helped avoid the 
extensive cost overruns and delays. 

Cost sharing should be used from the beginning of the 
project. In our view, such an approach would help ensure that 
only the best processes are demonstrated and that the project 
would be completed in a timely and cost effective manner. It 
would also give an early indication of industries’ willingness 
to commit funds to the project. 

Achieving design competition and, at the same time, en- 
couraging both contractors to share in the design costs when 
only one will be chosen to build and operate the plant would 
be impractical. However I implementation of our suggestions 
for improving DOE’s process selection procedures (see p. 27) 
would better ensure that DOE is issuing requests for proposals 
for the best processes and would, in our viewc eliminate tie 
need for duplicate design efforts. Under this suggested sys- 
tem r the benefits to be derived from duplicate design efforts 
do not justify the additional costs incurred. 

Industry officials told us they did not have any problems 
with some form of cost sharing from the beginning of the proj- 
ect. They did complain, however, that DOE has the unilateral 
authority to decide whether the project should go forward to 
the construction phase--industry has no choice. DOE justifies 
this approach on the basis that it funds all of the design 
work . In view of the large sums industry may be investing in 
these joint projects, DOE should develop a procedure which 
would allow industry to input into the decisionmaking process 
when a project is proceeding from one phase to another. 

We have discussed several changes that we believe should 
be made to the Fossil Demonstration Plants Program to better 
achieve the program’s goals. In short, DOE and its prede- 
cessor--ERDA--have been relying too heavily on private indus- 
try to specify the process type , size, and location of demon- 
stration plants rather than taking an active lead in evaluating 
all of the candidate processes within a technology, choosing 
the best processes, plant sizes , and cost-sharing amounts 
needed to meet program and project goals, and going forward 
with requests for proposals based on such an evaluation. 

34 



. 

Specifically, DQE and its predecessor-ERDA--have been: 

--Issuing broad reguealts for proposals and relying on 
industry to choose processes to be considered, rather 
than establishiug selecticm criteria, evaluating each 
alternative process in detail against that criteria, 
and selecting the best ones for demonstration. 

--Either issuing contracts for demonstration plants which 
ate not large enough to obtain the needed commerciali- 
zation data 8~ considering issuing contracts for plants 
which are larger than mxessaxy to Eeet project objec- 
tives p rather thau dPetczGniug beforehand the size of 
the plant required to achieve the objectives. 

--Requiring a rigid 58-5@ cost-sharing policy with indus- 
try which, in at leastone case, has nesulted in a 
technically superior process being eliminated from con- 
sideratiors, ratbcr than baaing the policy on the spe- 
cial circumtames and risks associated with each indi- 
vidual project. 

--Fully funding tbe design phase of project development 
aud cost sharing with iudnstry in the construction and 
operation of demonstration plants rather than requiring 
cost sharing from project conception to give industry 
added incentive to achieve the best design at the lowest 
cost. 

To improve the Fossil Plants DeEslonstration Programr we 
recommend that the Secretary, DQE: 

--Establish specific criteria fox ewaluating and select- 
ing processes for dexeonstration. These criteria 
should coasider the (lf contribution that each process 
can make in eetlng the Natiou8s energy goals; (2) to- 
tal cast aud tiGng of cosmereializiug the process; 
and (3) incremental cost of producing energy from the 
process am3 t-be ueans by which that cost would be as- 
similated by the ecmmuy. 

--Evaluate in detail all potential processes within each 
fossil energy technology and, based OR the selection 
criteria discussed &owe, select the best processes 
for demonstratioa. The selected processes, and their 
timetables for developuent p as well as the criteria 
used to select them, should be inclua3ed in DOE's over- 
all research, development, and demonstration program 
plans as recormendei% in chapter 3 (see p. 21). 
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--Change the approach in specifying the sire of the 
demonstration plants needed to obtain the necessary 
commercialization information by determining befor& 
the size of the plant needed ts achieve program an&S./or 
project objectives and basing its request for prapssals 
on that determination, 

--Change the cost-sharing policy to prowide for mere 
flexibility in achieving program and/or project go&s, 
This should be done by (1) varying the cost-sbarinq 
amount for each process and request for proposals de- 
pending on the priority that is assigned to the prgDc- 
ess and the relative risks invoPved in constructing 
and operating a demonstration plant, and 62) reqnixing 
cost sharing with industry from the beginsi- of thee 
project while, at the same time. developing ZB procs~%,~e 
which would allow industry to input into the decision- 
making process when a project is proceeding from orae 
phase to another. 

In its Yully 6, 197L, commentss DOE said that it cnncarr& 
with our recommendations about (I) establishing crikeria for 
evaluating and selecting processes for demonstration. (2) evaI.- 
uating all potential processes within each fossti emergy Iteck 
nology as a basis for selecting the best processes for de-n- 
stration, and (3) changing the cost-sharing policy, lL%iE said 
that it is undertaking action to implement theae recxxmezndk- 
tions. 

DOE disagreed I however c with mr recomzendatio~ ahoat 
specifying the size of demonstration plants. It said &ag: 
the Co+ress has required industry participation in fossil 
fuel demonstration projects and that DOE requests fcm prop~s- 
als were structured to meet these congressional reqairemes&s. 
DOE went on to say that these reouests for prsposa1s have re- 
sulted in a variety of sized projects which. taken Ugetiex. 
provide indepth data from which private industry cm ccmmer- 
cialize these (and other similar) technologies with privaC@ 
funds. It said that the family of co-offerors for t&e current 
demonstration projects represent the broadest range of potmt- 
tial synthetic-fuel commercial entrepreneurs, Em axso elF!ipha- 
sized that the decision and selection of size of the demo* 
stration plant is made by WE, not by industry, and is based 
on the objective of obtaining adequate technical,!ec@momic da- 
to enable commercial scale-up. 

We agree that there is a congressional reqnirerxent far 
industry participation in fossil energy demonstr%tiQva protects, 
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We do not believe that implementation of our recommendation to 
determine beforehand the size of the plant needed to achieve 
program and/or project objectives and basing requests for pro- 
posals on that determination would result in any less partici- 
pation thm currently exists. Our concern is that allowing 
industry to specify the size of the plant through the prsposd. 
process ien6 then deciding on the plant to be funded, will re- 
sult in a plant that could be larger or smaller than is mneededl 
to achieve the project’s objectives, either too smaP1 to be 
used as a basis for scaling up to a comercdal operation or 
too Large and thereby increasing the Government’s cost and the 
amount of financial risk. 

We agree that DOE’s approach results in a variety of 
different size demonstration plants. Therein lies Our prob- 
lem. Achieving a variety of different sizes is not necea- 
serily a worthwhile objective. Such an approach may--or may 
not-- result in a project of the optimum size which wili obtdm 
the needed data but, in the process P may fund other projects 
which are either too small or too large. In short, it is a 
“hit or missw amroach, IN our view,. a better and more logi- 
cal. approach wou38 be to make a conscious and informed deci- 
sion on the optimum size required and basing the requests for 
proposals on that decision. 
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We interviewed (1) ERDA and DOE officials responsi!&le &NX 
the activities discussed in this KepKt, (2) cmtractsrs isl- 
volved in ERDA research, development, and deaonstratim pm- 
graasl (3) Office of Management and Budget officials, (4) rep- 
resentatives of various energy organizations and instit&&icmis, 
and (5) knowledgeable indusery officials. 

We also reviewed publications relating to the sub-jexzt 
matter, and pertinent agency program documents am3 filles. 
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I APPENDIX I 

Mr. &me Canfield, Jr. 
Director, Energy and IHxmrala 

U. S. Geueral A~comt~ Offhe 
Washington, D. C. 20948 

APPENDIX I 

Dear Mr. Canf%eld: 

We appreciate the oppott~fty to review and co oz~tbeGA0draft 
report eue%tled "Foseasti Eneaegy Research, I!evel t* 8.ua DeEwansltka- 
tion Program: Oppo~t&t$es for Chwgee" We have tem@sed the 
d+f%t safth me&a@rs of your st9?ff end we narlerstand tb.zsE s.me changes 
&ma clsrificat~ous tdll be made* our c ts with mswt to tk 
recemndatiora~ ak?ide by 6AO to the Department of Enerm axe d%scwsed 
below. 

The Seereeary, DDE, develop and %nclude - part of the Dqtartmentrs 
overall and/or inditidual progmt and project pILam: 

- A qwtem of forrewl programprioeities to he wed $ZQ hoc&e 
l&z&ted resources amrag dff%rent fossil eneq.y 
aad 'among al.ce~mtfve apprrmhes wkHi!i each te 

tie%ble the bases for estahlish%ng prlcrit 
should ba suppmted by comparative stud&es 

set of predetded cr&th, r8W or we%ght 
to their iqqxmca 3~ me-g pzo wls- ,- 

- Pm~m and projwt cost obgectfves for all boss= eaezgy 
technokog%es. These objectiwesr should specify mxqet costs 
isid dates by which those taxgets are expected to $e met. 

- Spec&f&z evaluation crfte~%~ for detexminIn gproez2ssadvzmce- 
llleut: 

As iudzketed in the report, DOE has efforts under way to Move and 
enhauce our overall nraanagemeiat of inditidual fossil energy program 
and project plans. Specifically, priorities to allocate resources 
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among different fossil technologies have been established for the xaajoxitzy 
of programs and projects and progress is being made on the remaiu3ng sgtiw- 
ities, principally through she extensive use of detailed budget hack* tc 
our zero-based budget process. It is intended that the bases for estak- 
lishing priorities will be fully visible and completely supported. oisar 
overall plans till also include program and project cost objectives, iin- 
eluding target dates and costs which are expected to be met. 

Specific evaluation criteria have been established by fossil energy pm- 
gram offices for some projects and processes in conjunction rpith two task 
forces on Technology Transfer and a series of commerciali~tion task 
forces. Other projects and processes are being examined in the msme 
manner with the objective of setting and using such criteria for all 
projects and processes.. 

GAO Recommendation 

Establish specific criter2.a for evaluating and selecting processes fox 
demonstratfon. This crPteria should consider the (1) contrihutim w 
each process can make &n meeting the Nat&on's energy goals; (2) total 
cost and tZm%ng of cnmmerc5alixing the process: and (3) iucr t33l.mi 
of producing energy from the process and the means by which tkat cost 
would be assimilated by the economy. 

JME Comment 

We concur with this recommendation and we are undertaking act&n to entab- 
lish specific criteria for evaluating and selecting processes for dermn- 
stration. It should be noted,. however, that in many instqnces tests mm& 
be run before a deter&u? ion can be made as to how well the process 
satisfies, or w%kl satisfy, the criterion. 

GAO Recowdation 

Evaluate in detati all potent%1 Rrocesses within each fossil energy to.&- 
nology and, based on the selection criteria discussed above, select t&a 
best processes for demonstration. The selected processes, & 9 tlwdr tS.mz- 
tables for development, as well as the criteria used to select them, skowld 
be included in DOB's overall research, development, and demonntratioa prar- 
gram plans as reeommaucled in Chapter 3 (see p. 24). 

DOE Comment 

We concur wfth this recommendation and, as previously indicated, we axe 
actively working to inclu& t%metables for development and selection 
criteria in our overall fossil energy research, development, aa& dw 
stration program. 
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GAO Recommendation 

AFPENBIX I 

Change the approach iu specifying the size of the demonstration plants 
needed to obtain the necesky commercialLzatliw information by deter- 
miuing beforehand tha siae of the plant needed to achieve program 
and/or project objectives and basing fts request for proposals ou that 
determ%na~~. 

DOE Co!iiau2nt -- 

The Congress has required fidustry partkipatios in fossil fuel demon- 
stratfou projects to assure t&at the govermaeut program vi11 support 
the eventuaal proliferation of the tecbnolog%es by many pr1va.e 
partkipaats and to assure that the producta of these technologies can 
penetrate the market. Thus, DOB request8 for proposal8 were structured 
to meet these Congressioual requirements amI have resulted in a variety 
of sized projects which, takes together, provPde in-depth data from 
whkh private industry can comercialise these (and otber similar) 
technoIog$es with private fund8. It should be noted th%t the family of 
co-offerors for our current demonstratiou projects uho w&l1 fzkance half 
the cost, repreeent the broadest range of poteaH,al synthetjlc-fuel COP 
mercfal entrepreneurs. However, the decisfun end se&ction of size of 
the demonstratbon plant fa made by DOE, not by industry, and is based on 
the Bog objective of obtaking adequate techniwllewnomic data to enable 
c-rcjial scale-up. 

G&o Recomme~atPon 

(ibange the cost-shar+g policy to provide for more flexibfaity in achieviug - 
program and/or project goals. This should be done by (I) varying the cost- 
shar&~g,amount for each process and requeet for propQaals depending on the 
prfority that is assigned to the process and the relat&ve risks involved 
in constmcttig and 01 rating a demonstration plant, and (2) requiring cost- 
ab%%f~g with %ndmetry from t3.m beg%nr%ng of the project while, at the same 
th, devdopfqg P procedure w?9ch would allow industry to %nput into the 
BQcdsionm~g process whkxd a prciject is proceeding from one phaw to 
aFdQ$b@r. 

Wa agree that a 50X cost-sharing rule can tend to limit flexibility in achiev- 
3.1.&g program and/or project goals and we mill, dependS.ng upon the particular 
tircumstances and conditPons surroundPng the proposed arrangement, seek to 
alter the SOZ sharing rule and also consider industry Input to the decision- 
making process as. map be appropriate. 

/ , \ 
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APPENDIX II APPENDIX HI 

PRINCIPAL OFFICIALS RESPONSIBLE FOR 

ADPIIINISTERIEG ACTIVITIES DISCUSSED IM THIS REPORT 

Tenure of office 
From PO - 

DEPARTMENT OF ENERGY 

Secretary of Energy: 
Jases R. Schlesinger uct. 1977 Pr cseat 

Deputy Secretary of Energy: 
John F. O'Leary Oct. 1977 Present 

Assistant Secretary for Energy 
Technology: 

Rsbert D. Thorn@ uct. 1977 Present 

BNERGY RESEARCE AND DBVELOPMENT ADMINISTRATIQE 

Administrator: 
Robert W, Fri (Acting] 
Robert C. Seaman 

Assistant Administrator for 
Fossil Energy: 

S. William Gore, Jr. (acting) 
Philip C. White 

Jan. 1977 Oct. 3977 
Jan. 1975 Jam. 1977 

Jan. 1975 JurBe 1975 
June 1974 Oct. 1977 

(30611) 
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