be more selective? Now obviously the ones that I listed, the catalytic
ggsification, on the one hand, flash hydropyrolysis, and some of the
others, are ones we hope; but the research business;,as you know, is
that you hope youfhave ten good candidates and one winner.

DR. KANE: Thank you, Alex.

DR. KANE: I'm dglighted to be able to introduce at this
time Dr. Phillip White, who.is the Assistant Administrator for Fossil
Energy, and who is going to”discpss the goals and other aspects, as
he chooses, of the fossil-energy program,

DR. WHITE: Thank you, Jim. )

Let me apologize for arriving at this hour for an 8:30
meeting,.but after spending four hours in a hearing under the tele-
vision lights, it's nice to get in_here.where it's cool and take off
my jacket, |

I also want to express my personal welqome, and thank
you for your help in tackling this very difficult subject.

I'm going to run through the same sort of briefing that
we've given our budget committees in Congress, which is as good a job
as we can do of summar%zing our total fossil energy program.

And if we could have the first slide--

(Slide 1)

Here is the dis;ribution of our Fossil Energy pie, which .

in this Fiscal Year, totaled as you see in the first column on the
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C Fossu. ENERGY BUDGET ESTIMATES

DISTREBUTB@N OF FUNDS

PETROLEUM AND

NATURAL GAS ~ AND SUPPORTING

TECHNOLOGY -

OIL SHALE
AND INSITU
TECHNOLOGY
" COAL
UTILIZATION
15.4%
12.0%

DEMONSTRATION
PLANTS -

6vT,

COAL
- CONVERSION
3%

- 355%

MODIFICATIONS
AT ERC'S
1.4% -
15%

ADVANCED R ESEARCH

. . BUDGET AUTHORITY
: (DOLLARS IN MILLIONS)

' INCREASE
FY 78 DECREASE

oo RY 77{'
' COAL CONVERSION $150.3

COAL UTILIZATION 744

ADVANCED RESEARCH AND N
' SUPPORTING TECHNOLOGY 37.1.

DEMONSTRATION PLANTS 1003
MAGNETOHYDRODYNAMICS ‘
< (MHD) © - 40.0
PETROLEUM AND NATURAL

GAS 43.2
ou. SHALE AND K

CINSITU TECHNOLOGY 310 -
MODIFICATIONS ATERC'S = 69

$2333 S 183.0

790 v a7’
403 +3.2
125.9 +25.6
505 +10.5
76.7 +335
415 +10.5
9.6 +2.7

TOTAL - . = $4832

$656.9  $+1737

. PERCENTAGE DISTRIBUTION
" OF FOSSIL ENERGY BUDGET
_ESTIMATES IN FY 1977 AND
FY 1978 SHOWN AS FOLLOWS:

FY 1977%
FY 1978%

77-2656M/1-4




left, some 483 million dollars, approved for '78. This does not
count some actions by Congress this last week,.thié 656 million
dollars. I think what they did, netted out, we hope, poéitive, but 1
am not real sure of that 'till I see,ail”the'report language. But it
is of that order of magnitude. |

Most of thoese funds are f§r”coél~because, of course, the
demonstration plants arérall, at this point, on coal processing.\

Since MHD is also a coal proCess;‘in reality well over
three-quarters of the work of fossil ié ditecte& to coal. In addi-
tion much of the advanced research and supporting technology, as
previously described by Alex, is coal-related.

So really, only the shale and petroleum and natural gas
parts are not coal-related, and the work in these areas constitutes
some 20 perce;t of our budget.

Of course, the reason for this budget-split is twofold.
First, it is a reflection of the considerable private sector work
done in oil and gas and, to some degree, in shale. Second, our
domestic coal resource is so large and thus so important in terms of
national interest, it's clear that we need to know more about it.

The next slide which shows where the work is done, is
a matter of some interest to this group.

(slide 2)

-~We do have a breakdown by each sector, but I don't

have that detail here this morning. This is not changing much.,
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FOSSIL ENERGY BUDGET ESTIMATES
BREAKDOWN OF FUNDS BY R&D AGENCY
- BUDGET AUTHORITY (DOLLARS IN MILLIONS)
= | s % OF S . (%OF
CEY1977  TOTAL)  Fv1978  TOTAL)

ENERGY RESEARCH CENTERS 8470 @7 - $608 = (93)

NATIONAL LABORATORIES U382 73 30 (52)

UNIVERSITIES. w2 @8 21 (40

INDUSTRY . = = 3189 (78 5263 - (80.1)

 GENERAL PLANT AND E("AJT’UIP-‘MENT,

CONSTRUCTION, OSHA AND
 “ENVIRONMENT AT ENERGY R S P
‘RESEARCH CENTERS ' 69 0 1 . 96 (14)

TOTAL. - sa832 ' $656.9




Almost all of this work is done outside with industry, réflecting
very large cost—-shared contracts with the pilot plants an&'demonst;a-
tion plants particularly. But the other,vthe in-house WOrk, atthe
energy research centers, accounts for about 50 percent mdre, almpét
.twice as much a year as the national labbratories; This was, IV
think, an early figure on national labs. That is likely to change.

The universities, account forrabout 4 percent in both
years. This was our estimate at the time we put the budget togetﬂer.
One of the things we are doing in ERbA Fossil Energy isrto try to:
increase the work done out in the field.

We _expect to do a lot more in the field as we go through

the rest of the year and FY '78. Therefore, I think these numbers on

how much is done in the national labs and energy research centers are

quite likely to grow. Now, let's look at some of the details. We'll

talk about coal conversion first,

(Sslide 3)

Here are three basic subprograms: liquefaction of coal,
gasification to produce high Btu or pipeline quality gas, and the |
gasification to produce low Btu or fuel gas for use in industry, the
sort of gas we got out of the old coal town gasifiers many, many
years ago.

Funding for each ﬁype of gasifigation is about the same

and the total for gasification exceeds that for liquefactiom.
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COAL CONVERSION

BUDGET AUTHORITY IDOLLARS IN IVIILLIONSI

EY 1977 T Ry 1978

LIQUEFACTION = 3730 $107.4

© . HIGH BTU GASIFICATION sa42 $ 515
T Low BTU GASIFICATION 8331 . 5744

—

1977 ACCOMPLISHM ENTS

© H-COAL PILOT PLANT CONSTRUCTION UNDERWAY
o COMPLETE CONSTRUCTION ‘IO TON PER DAY SYNTHOIL PDU L '
o SUCCESSFULLY START UP BIGAS SYNTHANE AND STEAM IRON PILOT PLANTS

L+ COMPLETE REFIT OF CRESAP TEST FACILITY FOR ADVANCED TECHNOLOGY TESTING o

1978 CHANGES : ::’7 :

e ?\CONTINUOUS OPERATION OF PRESSURIZED FLUID-BED GASIFIER (Ii)ﬂa W-j"‘-m‘“I

MAJOR CONSTRUCTION OF HYDROGEN FROM COAL FACILITY Ss(a,-\k

‘INITIATE PILOT PLANT PHASE OF CATALYZED GASIFICATION PROCESS

©e0 o

ISSUES/PROBLEMS

© CONTINUED UTILIZATION OF EXISTING PILOT PLANT FACILITIES
© EXTENT OF FUTURE DEVELOPMENT WORK IN HIGH BTU GASIFICATION

- CHANGE (%)

+ 47.1
-+ 165
+124.8

~INITIATE DONOR SOLVENT PROCESS PILOT PLANT DESIGN AND LONG LEAD ITEM PROCUREMENT

‘MAJOR CONSTRUCTION OF LOW BTU GASIFICATION COMBINED CYCLE PII.OT PLANT (POWERTONI




k4

There are some pertinent accomplishments. For example,
the H-coal pilot plant is under . comstruction. |

H-coal is a precess-developed by tﬁe Hydfocarbon Researeh /
Corporation, who teamed up with a number of companies to- help support
that contract whlch is cost—shared with us. o

‘The other pilot plants, which a year ago were in the
,coﬁsfructien7stage, have all stefted up this last.year, Bi—Ges at
:Homer City, Pennsylvania;-Synthaneheygo at Bruceton; and Sfeam I;bﬁ;r.
' ;a processuﬁhich”IGT is developieg in-éhicago. >'

We are still struggling to finish retrofitting the Cresep.‘
‘facility for advanced technology testing in liquids.

What do we see for '78? We see a continuation of some
of these pfojects——and the operation ef the fluidized bed gasifier,
under deve}oﬁment at Westinghouse.  With respect to the hydrogen-from-
coal faciiity, we will probably choose a contractor shortly. This
‘plant will aim at the production of hydrogen for industrial use.

We expect to start the Donof Selvent process developed ,
by Exxon Company. The pilot plant design and long leed item procﬁre-
ments will certainly take place in '78. |

We. also expect to build therlow'Btu gasification plant
at 2pﬁerton,~in<111inois,'in which low Beh gas will be fed to a
gas/steam combined‘cycie. This gives prqgise of an increased

‘efficiency for electricity power generatibn.
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What are our problems? The two listed here probably
give us the most concern.  One is the utilizing‘of,our existing pilot
facility. We've been criticized for having more facilities in
paraiiel than we really need, and spending too much ' of the taxpayer's
mdney:;his way. I think,if's a somewhat valid criticism, although
each of those pilot plants was justified for somewhat different
purposes, and at theﬁtiﬁe;seemed ;o,be thechrréct.thing to do.

| But as we b;ing in new processes we want to use the old

faciiities,‘shut them déwn when appropriate andiputnin.something new.
It may be just a change of the gasifier, ,f much of the supporting
systeﬁ‘cgn be used and b.;e a great deal of money and a great deal of
time. |

.Then, the:g:is‘the whole question of howimuchrmore ERDA/
FE work to do on high Btu gasificatién.t At.what;poiﬁt should we say,
all right, we now have a process on-line, maybe a commercial plant, .
demongtrating it can be doné? ‘Secpnd gepefationlprocesses, there are
,pilotjplantg being piloﬁedg There isglgbora;ory work on ;hird‘!.
genergﬁiqn‘ppocggsgg, Is it now time to end the Federal Government's
role and say; private industry, you ;gke.i; from here? If there are.
process imp;ovements to befmadg by further_fes?érﬁh, that is youf
1ogica1 job, angvyop,dobthap,t}This is a‘?hilpgpphical question which
we hgvenft‘;eal}y’rgsplyed,_4‘ o ,;

The other part of the coal progrggﬂis,upiiizgtion,”as

you see in the next slide.
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~. (Slide 4)

Here is a much smaller program. There are two major °
parts: ~advanced power systems and direct combustion.”

Coal utilization involves hooking up eithér a gasifier
or a fluidized bed combustor to a-turbine combination. :In either
case, the two major problems are (1) the control of the system,
because it is a system that has to be very carefully integrated, and :
(2) the cleanup of the gas after it leaves the gasification or
combustion zone, because turbine blades and vanes are vefy‘sénsitiver
to corrosion and erosion.

The question then is how far do you clean up thevgas
and how ﬁuch can you improve the blade technology in order to make
them more resistent? And that is the thrust of the matter.

Now as far as the accomplishments, we did issue a coal-
oil slurry PON. This is a sort of quick and dirty way to conserve
petroleum by replacing part of it with coal in the form of a coal/oil
slurry. The point now is to see if these slurries can be fired in
industrial installations with minimal retrofitting and, if so, will
they meet air pollution standards.

It is a wéy to use coal without much retrofit;ing;

'We have awarded a'nuhber of contracts for small afmosphefic
fluidized bed combustors to burn high sulfur coal mixed with iimé-;
stone so that the sulfur oxides'are'absorbed in the bed rétﬁer than

by scrubbing stack gas. Some of these units are available in the
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COAL UTILIZATION
BUDGET AUTHORlTY (DOLLARS IN MlLLlONS)

EY 1977 EY 1978 : CHANGE (%)

ADVANCED POWER SYSTEMS . - $225 . $257  +142
DIRECT COMBUSTION .- 8519 ¢ $534 -+ 29
ADER T U N SRA /lvv
1977 ACCOMPLISHMENTS coa g yu

@ COMPLETED 1000 HR COMBUSTION TEST OF COAL-OIL SLURRY IN A ILER ° @\—j\C—)
© MULTIPLE CONTRACTS AWARDED ON INDUSTRIAL AND INSTITUTIONAL APPLICATIONS OF AFB COMBUSTION

~© OPEN CYCLE GAS TURBINE EFFORTS UNDERWAY ON VANE AND BLADE COOLING CERAMIC 'COMPONENT AND
S "MATERIAL TESTING - :

© BEGIN OPERATION OF 30 MWe FLUIDIZED- BED BOILER PROJECT IN RIVESVILLE ‘W, VA :
© MULTIPLE CONTRACTS AWARDED 0. QEMONSTRATE COMBUSTION OF COAL-OIL MIXTURES IN EXISTING BOILERS

1}76 cianges o L%WS W\‘\&L F\H L
/ © BEGIN CONSTRUCTIONJOF ATMOSPHERIC SSURIZBD FLUIDIZED@MBUST!ON CcTIU
749 OF THE 13 MWe PRESSURIZED, FLUIDIZED-BED COMBINED CYCLE PILOT PLANT

FABRICATION OF PROTOTYPE AFB’ COMBUSTION SYSTEMS FOR INDUSTRIAL APPLICATIONS. :
L @‘tON G-LEABTP—ROCU REM ENT‘:FORW E“ GAS-TURBINE-TO-PERMIT-VE| RfHGAﬂUN‘TESﬂNS-_

ISSUES/CHANGES

o FEASIBIL!TY OF COMBINED CYCLE
© FLUIDIZED BED COMBUSTION, STACK GAS SCRUBB!NG COAL BENEFICATION TRADE-OFFS




country today; and we're trying to simply push them and demon-
strate them because they can be appliéd to different induStriéé:‘
We have ha& a number of joint contracts to introduce these. o

To get higher thermal efficiency, the temperétuie ét
the inlet to the turbine must be raised séveral hundred degréééf:
This necessitatés deQeloﬁing'techniques to cool‘thoserbladeé éﬁd;
vanes. The efficiéncy of a gas tufbiﬁg ¢bmbinétionris much bettér if
you can raise the temperature. By réisiﬂé it from 1600 to 2400,Vone
can achieve ﬁore efficiency.n So, there is a good deal of work going
on, and much of that advanced power systeﬁ budget for '78 is‘going’to
be devoted to that sort of work on turbines.

We have avbig fluidized bed unit in Rivesvillé operating
in an actual utility. We have not énly that test we mentioned
in the first line, but a number of awards on coal-oil mixturés in
existing boilérs. |

We plan next yeér to build what we call a CTIU, a
component test and integratiénvunit, designed to be able to change
things back and fofth, to be the sort of workhouse for developing
both pressurized and atmospheric fluidized bed work. One of these
will be at the étmospheric one at Mofgéntoﬁn, and the éthei will

be a pressurized one at Argonne.
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glide-~

A‘Flexibility must be built into ajstudy of atmospheric
fluidized’bed combustion.: Flexibility_was the main thrust behind
creation of CTIU at Argonne. A 61m11ar k1nd of work" for pressurlzed

flu1dlzed bed combust1on 1s ong01ng at combustion eng1neer1ng 1n

Wlndsor, Connect1cut. And we re d01ng the’ same thing on taklng

data on the small f1u1d1zed bed as I mentioned for this year.

Next year we hope to actually start some fabr1catlon of a full,
larger 81zed f1u1d1zed bed combustxon system, and even the long lead
procurements of a prototype turb1ne. | |

An issue in thls case is the fea51b111ty of this comblned

_cycle. The comblned cycle 1s,pot being practiced on coal today

anywhere iu the world except London and Germany, and that one doesn't
work very well.

There is a real problem of feas1b111ty. There's also

‘m%ithe question of where do‘you clean up sulphur? 1f you clean the ¢{v7b\

coal do you use a f1u1d1zed bed or. do you put 1t on a Scrubber? -

That s the last line there. And th1s problem is comp11cated by the

fact that we are worklng on flu1d1zed beds, EPA has stack gas scrubb-”

”i 1ng, and the Bureau of M1nes has coal cleanlng.v Maybe if ve got a

Department of Energy start1ng next week, or ‘the week after, we could
qulckly resolve that amblguzty.

Advanced tesearch and supportlng technology is the next
(Slide 5)
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ADVANCED RESEARCH AND SUPPORTING TECHNOLOGY
MATERIALS AND EXPLORATORY RESEARCH
BUDGET AUTHORITY (DOLLARS IN M!LLIONS),

FY 1977 FY 1978 | CHANGES (%)
$203 $31.9 +89

1977 ACCOMPLISHMENTS

©® DEVELOPED SIGNIFICANTLY LOWER COST, ENVIRONMENTALLY ACCEPTABLE PROCESS TO MAKE GASOLINE
FROM COAL

@ COMPLETED PROCESS RESEARCH ON NOVEL, SIGNIFICANTLY CHEAPER CATALYTIC COAL GASIFICATION
PROCESS .

© CORROSION STUDY ON CONSTRUCTION ALLOYS UNDER COAL GASIFICATION CONDlTIONS

©® MADE SIGNIFICANT PROGRESS IN DETERMINING RELIABLE MATERIALS AND VALVES FOR COAL
CONVERSION PLANTS

@ INITIATED STARTER GRANT PROGRAM TO STIMULATE FOSSIL ENERGY RESEARCH AT UNIVERSITIES

1978 CHANGES

© NEW EMPHASIS ON EXPLORATORY RESEARCH TO REDUCE COST OF PRODUC!NG SYNTHETIC FUELS FROM
COAL
© COMPLETE LAB DEVELOPMENT OF PROMISING PROCESSES FOR SCALE up OF FOSSIL TECHNOLOGIES

ISSUES/PROBLEMS

© RELIABLE MATERIALS AND COMPONENTS FOR COAL CONVERSION
© ACHIEVEMENT OF MAJOR PROCESS IMPROVEMENTS

C | o C




--The budget here is ahont $31 million for 178, not
enough to keep pace witﬁ inflation.- We are trying tozget them a
little more. money, and I think welll make it go. I think he's
probably covered that pretty well because it is really a subject of
this meeting. I don t th1nk it is necessary for: me to spend any more
time on it other than to give a p1cture of where it is in the total
s1ze of the budget. | |

v _ The nert one-e

(Slide 6)

—is qulte thejcontrary,;e nueh bigger one. We have |
demonstretion plants. And here we'yephsn a sort of a rough go in
trylng to get going on this whole‘aree.l?we started with a cleani
boiler fnel plant. fThis“year weltookvenother look “at it, and decideo
there were some pretty serious weaknesses in the bas1c data, and we
essentlally stopped work on that’ plant except for small—scale stud1es.

‘Butvthere is no work now other than paper Studles on the bu11d1ng of
a demonstrat1on plant for the so-called Coalcon progect.

U:i; We did, however, s1gn the contracts just- the other day
on the synthetlc p1pe11ne gas demonstratlon plants; two of them. One
w1th Conoco and the other Wlth the 1111no1s group. We have two
kothers under negot1at10n for a fuel (low Btu) gas, and we're startxng
much smaller ones on an 1ntermed1ate level.; We're aiming to have a

spectrum of plant sizes for fuel gas demonstrations and applications.
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 DEMONSTRATION PLANTS
BUDGET AUTHORITY (DOLLARS IN MILLIONS)

FY 1977 FY 1978 CHANGE (%)

OPERATING EXPENSES $53.0 $50.9 - 4.0
PLANT AND CAPITAL EQUIPMENT 473 75.0 .+ 58.6

$100.3 $126.9 a + 255
1977 ACCOMPLISHMENTS

- @ RE: EVALUATED CLEAN BOILER FUEL PROGRAM
© INITIATED CONCEPTUAL DESIGN OF HIGH-BTU SYNTHETIC PIPELINE GAS DEMONSTRATION PLANT
. © INITIATED CONCEPTUAL DESIGN OF INDUSTRIAL LOW-BTU FUEL GAS DEMONSTRATION PLANT
- @ INITIATED CONCEPTUAL DESIGNS FOR SMALL INDUSTRIAL LOW-BTU FUEL ‘GAS DEMONSTRATION PLANT

1978 CHANGES

O BEGIN CONSTRUCTION OF HIGH-BTU SYNTHET!C PIPELINE GAS DEMONSTRATION PLANT AND LOW-BTU
FUEL GAS DEMONSTRATION PLANT .

@ START DESIGN FOR DIRECT COMBUSTION DEMONSTRATION PLANT
© START DESIGN FOR SOLVENT REFINED COAL DEMONSTRATION PLANT

lSSUESlPROBLEMS

© COST SHARING FOR MAXIMUM INDUSTRY PARTIC!PATlON
© OPTIMUM PROJECT MIX TO MAXIMIZE PROGRAM BENEFITS : '
Q HELATIONSHIP TO ALTERNATIVE FUELS DEMONSTRATION PROGRAM Moo

77:2656M/2.4




In '78 we'll certainly begin the first stages of construc-

tion on both these plants, and we will start des1gn on a demonstrat1on

plant for the f1u1dlzed bed d1rect combustion and; we hope, on

.
[

solvent refined coal.
I didn't mention, liquefaction. We have a major pilot

plant on solvent refined coal at Takoma, Washington, which has run

o

for several years. 1Last year we made 3000‘tons of solvent‘refined

eoaI; And Just a couple of weeks ago, we started burning it in a
ut111ty in Albany, Georgla, which I am happy to say, provides the

power for P1a1ns. It is working beaut1fu11y.i This is the fxrst time

we've taken a solvent ref1ned coal, wh1ch is l1ke coal except it is

very f1rab1e. It melts at about 400°F—~1t gets very sticky. It has

very . 11tt1e sulfur, ‘very 11tt1e ash,'so, it is nice 1f it will burn 1 -

r1ght, but it is a problem of how you handle 1t, and we seem to be
able to handle 1t. | H -
Magnetohydrodynamlcs, the next s11de-;1
(Sllde 7)

We see three competxng ways to burn coal for power genera-

tlon w1th 1mproved eff1c1ency. I prev1ous1y mentloned advanced power:

systems. MHD 1s another advanced power system.‘ Here one takes coal
burns it at a very hlgh temperature 'passes 1t through a channel
wh1ch has electrodes under ‘a very h1gh magnetlc f1e1d- and uses

pota531um carbonate seed to raise the electr1cal conduct1v1ty. The

hxghfveloclty conduct1ng gas pess1ng through the magnetic field
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MAGNETOHYDRODYNAMICS (MHD)
BUDGET AUTHORITY (DOLLARS IN MILLIONS).

FY 1977 = FY 1978 CHANGES (%)
$400  $505 262

1977 ACCOMPLISHMENTS

© INITIATED CONSTRUCTION OF CDIF TEST BUILDING o

© INITIATED DEVELOPMENT OF FIRST CDIF GENERATOR CHANNEL : ' .
- DELIVERED BY-PASS SUPERCONDUCTING MAGNET FOR SOVIET U-25 FACILITY 8
L) INITIATED MHD SUPERCONDUCTING MAGNET FOR CDIF :

© INITIATED ETF SYSTEMS ENGINEERING AND CO_NCEPTUAL DESIGN

1978 CHANGES

© INITIATE DEVELOPMENT OF 2ND CDIF POWER TRAIN -
© INITIATE HIGH PERFORMANCE GENERATOR CHANNEL TESTING AT AEDC

© m%ggéil_in%\f’“STEMS AND DESIGN ANALYSIS TO SUPPORT AND GUIDE COMPONENTS DEVELOPMENT AND

© DELIVER MHD GENERATOR FOR TESTING IN SOVIET U-Zo FAClLITY

lSSUES/PROBLEMS

© COMBUSTOR AND CHANNEL PERFORMANCE
O SEED/SLAG MANAGEMENT




- surrounding part of ithe channel producesaa current in the eleetrodes.
The .overall efficiency will probably be somewhet over 50 percent with
a possibility of attaining 60 percent.

. The ‘Russians are doing.a lot of MHD work. - You may have
seen_an announcement. in the paper in the,last few days about our
shipping them a supef-conducting magnet. That magnet was just flown
to Moscow in the first C5A ever to go to Moscow. It refueled in the
air twice on the way over. That made a great'story, and we hope that
our joint project produced.some useful results.

‘.,We“have‘started‘to build the buildings at Butte, Montana,
on this and we're -building. a generator channel for it. 'We see all
this coming along next: year in a program which I believe Congress has
now‘ﬁeised; and-it's for '78, from 50 million up to. about 65 or 70,
if my?advancediinforma;lonlis cOrreet.: -

| <There is-a lot of MHD work going on in a number of places,
not only at Butte, but also at Avco Laboratoriee at Everett, Massa-
chusetts, at the University of_Tennessee,,end Stanfogh,.and elsewhere
afound-the country.f'E§entually,;we'11:notfooly have that channel,
that: magnet over; in Moscow :but _also aygeneratorrworkingfon a slip
stream of the U25 magnet. |

'MThe,proolems'hereiare still very much-technical ones.,

MHD is:a very tough technology to develop, requiring :very high

\

:temperatures. Mater1als problems -are troublesome. Othervdlfflculties
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: inciude 5ir preheating; seed recévery/regenération developing optimum
combustion to minimize nitrogen oxides, and components problemsi

The Soviets were delighted when they got the channel -
to run for 250 hours; but in the case of a utility, that is not'very
long. - One must recover the seed and recycle it out of thejslaghif
‘there is going to be success..

- Petroleum and natural gas--the next slide--

(Slide 8)

--ig gbout a $75:million program, as we saw earlier.:
Here we work almost entirely in the oil side of what we refer to as
enhanced oil recovery, getting at the oil which is left in the:ground
by conventional production and water flooding through one ofAtﬁree
major techniques~-warming it up, either with fire or with steam;
lowering its viscosity with carbon dioxide, and finally, washing it
out with a detergent just like you wash a dirty greasy spot out of
clothes.

Mani%ing this 5,000 or 10,000 feet underground though,
is a little tricky, and we have a lot of pilot tests going on with
industry. The number is steadily increasing; and just yesterday we
talked about adding another one.

We have had some criticism from the Office of Management
and Budget on this because of the large private sector activity in

this area. Sometimes we've gotten into these programs, we just sort
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PETROLEUM AND NATURAL GAS
BUDGET AUTHORITY (DOLLARS IN MILLIONS)

EY 1977  py 1978: CHANGE (%)
- %32 g167 +775

1977 ACCOMPLISHMENTS

INITIATED THREE COST-SHARED FIELD TESTS FOR ENHANCED OIL RECOVERY |
DETERMINED CHEMICAL SUPPLY AND DEMAND FOR MICELLAR-POLYMER AND CO, PROCESSES ~

COMPLETED PROJECT PLAN FOR CHARACTERIZATION AND STIMULATION OF EASTERN GAS SHALE (DEVONIAN
SHALE PROJECT) R A , " e

INITIATED TWO PROJECTS TO INCREASE DRILLING SPEED AND REDUCE DOWN TIME .
IMPLEMENTED IMPROVED MANAGEMENT PLAN FOR ENHANCED OIL RECOVERY o
COMPLETED PROJECT PLAN FOR CHARACTERIZATION AND STIMULATION OF WESTERN TIGHT GAS SANDS

000 000

1978 CHANGES SRS P : b A

o PILOT TESTING TO DETERMINE ECONOMICS OF MICELLAR-POLYMER PROCESS
o EMPHASIZE STEAM FLOODING EXPERIMENTS AT VARIOUS LOCATIONS

ISSUES/PROBLEMS

© KNOWLEDGE BASE VS IMPLEMENTATI_ON FOR ENHANCED OIL RECOVERY
© DEVELOPING VIABLE TECHNOLOGY FOR ENHANCED GAS RECOVERY

77-2656M/4-4




of respond to targets of opportunity. ‘Some company makes a proposal, '
and if we think it looks good,rwe go ah;ad.

. OMB asked ﬁs if we had a systeyé;ic plan. For the first
time, we sat down and-tried tovw0rk out eXéctly what the total
program should be, and just whftvtypes éf:formations shbuld be ...
tested, and how many.tests shou}débé‘in§bl§ed; That is what we did
laéf year. .We found gil of us mofei;omfortgble with a whéie program - .
and now we havg that in-house,-héw wé'ré:dding the same'thing for
gas. | | ‘

o In.the’ca;e of gas, we'fe looking at not what is lgftr

in fhe grouqd, but at some gas feserves that normally greﬁ‘t con~
;idéred gas reserves Qhen one hears about 10 fears or 20 fears of
ﬁatural gas. Iﬁ ghat case they're talking about conventional gas
that flows out by itself. But in the Devonian shale, the western
tight sands of the Mesa Verde formation in Colorado, and in the coal
seams in the East, there is a lot of natural gas. It has usually
jusf been stripped out and wasted for a safety measure, and now we're
ééiﬁg after it as a resource. Using those unconventional resourceé]
givés us about 50 years of gas, and if you believe Wall Street
Journal headlines about 1000 years of gas. There's only one place
tﬁat could be, and that is in that geopressured zone in the Gulf
whefé there is a lot of salty water saturated withvmethané. Maybe it

is there and maybe we can get it out.  We don't know what it will
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cost, -but it potentialljvcbuld‘be a very large resource of great
importance.
& So we are working on that.
I think you probably had a chance to read what we did
pretty much as far as noﬁinal'impfoﬁeménfé;'Twé are doing a little
bii;ofvdrilling‘research he;e as well, trjihg‘foiimbrOGe'drilling
speed, and_reduce}SOme of the instrumentation to'feduée the'so—cailed
down-hole time. jSome.of this work is cooperative with industry and
some is work leaning very‘heaViiy on' Sandia and other national labs
where there is this type‘of technology developed as an offshoo£>of
the nuclear program and its need to drill for nuclear éhots in
Nevada.~:For,that,reason;'they'havé'déVé10§edra Ibﬁfbf”driiling
technologye - .+ E

A We ‘expect torjuétfcontinﬁe‘muéhfthé same'vaf'fdt‘i78.
We are particularly pointing at that last bullet unéef"78; the
acceleration of:Eastern»gas;:vhére-WE‘afé‘tfiiﬁg ébzbeefiﬁp‘tééting
of Devonian Shale. The wellsvare sha11ow,‘ﬁﬂd*hot¥Véry producfivé;'
but there are Q‘lotf6f~them;"We”fhinkjif wéfcéh/fihd § way to 1 |
fracture them, &nd if we.c#ﬁ*impfOVé fhéif'ﬁfbductiQity,'théy'éh; be
valuable. ~They have the attractibn‘df‘béiﬁg'%lbsé’éo'the market in
the East where~we‘need-the‘gas.““fﬁ*t

‘Our'p:oblems hére‘are“théFkﬁQWIedgé5baééfﬁnd iﬁpiementation.,.

We~don!t”have good’fesource data fdt”gas;’and for biI; wéjnée& t&j"

N

increase our general knowledge~of*thatffié1d.
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Another one in thisvsame division is--on the slide--

(Slide 9)

--the oil shale and the underground coal gasificatipn.
These two may not seem to fiﬁ,tqgether, but in oil shale we're
working equusiyely on vhat is referred to as in situ'retbréfpg, :

where we retort underground rather than mining of shale, bringing it

up and retorting it. And because they both involve the same sort of

technology, we've handled them in the same organization. fBﬁﬁ;it's a
rather modest area. They are increasing significantly_fo¥ ﬂgxt jeaf,
but are still, a minor part of the program.

Wé have had a number df contracts under negotiation now
for in situ retorting of shale——sharedqcontgacts ﬁith indﬁst?y. For
the first time we completed a test at Rock Springs, Wyoming 6f what
we call true in situ. We didn't do any mining. We just stuck a
sh#ft down, set in some explosives, did some rubblizing that way and
then set off a fire, and collected o0il out of an adjacent well. It
worked, but not very well.

The Antrim shale in Michigan is a different sort of project.
Here's an qdd type of shale, Wﬁich doesn't produce oil, but which we
can gasify. Dow Chemical has done a lot of work in this field. We
have now joined them to try to imﬁrove that-technology.‘

Moving to in situ coal gasification to the so-called linked-
vertical well, in which several wells are first linked by combustion

and then by gasification. We.burn some of the coal with a lot of
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OIL SHALE AND IN SITU TECHNOLOGY
BUDGET AUTHORITY (DOLLARS IN MILLIONS)

SRR : FY 1977°  EY 1978 | CHANGES (%)

IN SITU COAL GASIFICATION . $82 $126 53.7‘
1977 ACCOMPLISHMENTS ' R | S

COMPLETED COST-SHARING CONTRACTS FOR SEVERAL IN SITU RETORTING EXPERIMENTS

f COMPLETED DIRECT-COMBUSTION SHALE-OIL PRODUCTION TEST AT ROCK SPRINGS WYOMING
’ INITIAT:D MICHIGAN ANTRIM SHALE GASIFICATION PROJECT !

COMPLETED LINKED VERTICAL-WELLS PROCESS (LVW) TEST =

INITIATED FIELD GASIFICATION TESTS ON PACKED-BED PROCESS

.STARTED FIELDING FIRST COMBUSTION TEST ON .DIRECTIONAL WELLS

DESIGNED STEEPLY DIPPING BED ISDB) PROJECT WITH INDUSTRY )

@900990

1978 CHANGES

o COMPLETE DESIGN OF A MULTI-TON OIL SHALE GASIFICATION FACILITY
© BEGIN HANNA IV LVW FIELD TEST '

© CONDUCT THE FIRST STEAM/OXYGEN IN SITU GASIFICATION TEST AT HOE CREEK 2
© START SDB FIELD TEST PROGRAM

ISSUES/PROBLEMS

® ENVIRONMENTAL'IMPACTS AND ACCEPTABILITY , |

© FUTURE OF IN SITU VS ABOVE GROUND SHALE OIL PRODUCTION
® DEVELOPING ACCEPTABLE ECONOMIC INCENTIVES FOR OIL SHALE
© MARKETS FOR IN SITU COAL GASIFICATION PRODUCTS




steam present and have a typical water gasification reaction of that
‘coal and can take a good 175 Btu gas out of’the other wells. We did
this in Wyoming very successfully last year{brdducing a good ﬁuality
gas, a very even composition, which is one of tﬁe tricks. - |

We have some other approaches to driiiing the ﬁeils,énd
to fitting other formations a little better,"and that is one of the
things we hope to look at, inc}udiﬁg steeplyvdipping beds. We expecf~
,fd keep on doing this same sort ofrthing nexf‘year. §

Now both of these préjecés‘have tri;ky environmental °
problems, which wé are trying fé address. We know that they are
potentially there, but in case;‘like this whéré you've got to.do
the work in the field;kthere's no way to know the extent of the
problem, until you get out there aﬁd try it.k

Groundwater is one problem. If‘thére are underground
aquiférs, you retort the shale thch is leachable, and fﬁat leaching .
can get into the aquifer.

If you do gither of these, and a lot of it, yoh obviously
have a subsidence problem, and the ground leyel begins to droﬁ'above"
your retorted formation, and thgt is not aécepthble in mostrlocationé}4
How bad is if? What we can do‘iaﬁéonttbl it?‘ ihesg are;thg things

 we stiil have to learn. I'm sureVin:théidiscﬁséions;thi; afternoon
;nd tdmorréw, we'll have a chance to;explofe;whét some of those

areas are.
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This gives you a sort of general p1cture of the total
_Pprogram; where the emphases are; and some problems, as I see them.
jI m not sure I could answer that quest1on’that Alex said he didn't
”get a high enough salary to answer and I guess l don t either, but.
I might offer -~ toss in a few th1ngs as we get Lﬁ;oagh. |
Thank you very muoh. .
(Applause).
DR. KANE: He has a car waiting, but he will answer a
few questions. o s |
MR. LODEL: In the demonsrration plants program ERDA
had been considering three categories for low Bru fuel gas. The
industrial category, 1 believe, is going ghead. I wasn't able to
sort out from your plans‘whether in fact you plan to go ahead with
the utility category? °
DR. WHITE: I'm yaiting until I get the language of
the conference‘report on the appropriations to be able to answer
that question. I asked it myself»yesterday, and I couldn't get
an answer. 1 tnink‘we have == l knowjﬁe have authorization, maybe
‘we'Ve got money, but maybe ve've got language that says, don't do it, -
or‘maybe we've‘got language that says, do it. I don't know. It is
just hanging in thar balance right now. And if we are told not to do
it, we will have to drop that project. It is too early to answer,.I'm
sorry. Within a few days, we should know. I just haven't been

informed.
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DR. KANE: Thank you very much B111.
. DR. WHITE: Okay. I 11 be back rxght after lunch. .
DR. KANE: Very good. He' '8 been on the gr111 81nce 7 00

this morning, enjoy your lunch.
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DR, KANE: I've‘deoided to, with your forbearance, juggle

the program one more t1me. And we have another gentleman here who is

'golng to talk to you about synthetlc fuel pr1c1ng. ﬁe, too; hes been

..‘

‘on the grill for a long t1me th1s morning, and he'd l1ke to get out

" of here so, I th1nk I' 11 1mpose on you, and we'll have a talk now by

Chris’ Knudsen.
hDB. KNUDSEQ{ Ulhank you very mueh.\”

I have'been .asked to talk about the cost of various proc—

;'cesses that we sare d01ng research and development on 1n ERDA. Copies

of my slides are here on. the table.

1'11 try to'make th1s a‘short talk so that you can'get on

: w1th your luncheon plans.

My wife has been w1th me all morning, and I asked permission
to go ghead and g1ve 1t now because she has been sweatxng it out w1th
me, and I promised to take her ‘to lunch and that's the most important
thlng to me at this moment. ;

(Laughter.) |

(Sllde 1)

1 want “to beg1n with several slldes about the methods used

- in cost estimatlng.‘ The first sllde 111ustrates d1fferent types of

cost est1mates of differing accurac1es. Many people compare one
estlmate with another of differing quality, a back of the envelope

estimatelwithAone from a detailed study, and*sonetimes draw conclu-

sions fron’this.' We try not to, because an estimate is a function
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HARDWARE DEVELOPMENT LEVEL

CURRENT AFE ECONOMIC ESTIMATES

- ORDER OF

PROCESS COST ESTIMATES

PRELIMINARY

DEFINITIVE

© DETAILED

C

VSTUDY |
MAGNITUDE ($2-5 X 10*) ($2-5X 10%) - ($2-5X 10°) ($20-50x 10°%)
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of both the enginéefing effort that is put into it, and;the data
available. |

Hardwa;efa;Qelopmen; level is’indicéted vertically on the
slide. As shbwn, data quality ranges between laboratoryiand commer-
cial. Horizontally, the cost levels of various types;of:estimates are
iﬁdica;ed by order of magnitude.  For example, a study &ésign might

cost $20,000 to $50,000 of engineering effort, a preliminary study

1$200,000 to $500,000, a definitive study $2 to $5 million, and & -

detailed study $20 to $50 million. The detailed stud§ is the typéAof
estimate needed for actual construction of a project vhere detaiiéd

¢ . . - .
mechanical drawings are needed.. ' ‘

The order of mggnitude;type of estimate of‘"Mottgage Model"

has been developed within ERDA based on past information. We have

¥

‘made correlations of gasification, liquefaction, enhanced oil recovery

and other processes baéed on R&D experienée. These cdr;elations allow
us ;o‘make a érude estimate of the coéf of a prdpoSed process develop-
ment unit (PDU) or pilot“élant.‘ |
(slide 2) ’
: ‘Let me define the dif?eiendeé'betwéén'th;eeit}ﬁes of cost
ééfimaﬁeé on the lgst‘élide: gge'prelimihéry, d@finiﬁive,‘and

detailed cost estiqateé.e The first tyﬁng that is?doné,in any cost

‘jeétimate,,of COUrsé; is iﬁe design bééis. All three estimate types
. require the same t¥ype of"desigh?basiéﬁinfofmation,fwith_the exception

"that the site specjficatiﬁnﬁfofffhe £hree'differsa For example, a
[ ¢ i L : PR
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DESIGN BASIS

PRELIMINARY ($0.2-0.5 x 10¢) DEFINITIVE ($2-5 X 10¢) DETAILED ($20-50 X 10°)

o PRODUCT SPECS . DO e DO

o FEED SPECS e DO | . DO

o DESIGN ASSUMPTIONS e DO .+ DO

o PROCESS DESCRIPTION e DO . DO

o UTILITY SPECS e " po . R e DO

o GENERAL SITE e HYPOTH'ETICAI‘-;SITE’N o ACTUAL SITE




detailed design, including detailed mechanical drawings, requires
specification of an actuai site withkcere drillings to determine
foundation design.

(slide 3)

The next phase of a proeess estimate is the design itself.
Differences in estimate accuracy are most obvious from consideration
of the vary1ng efforts expanded in thlS step.

In a preliminary deslgn, the effort ends with an equlpment
list, but in a deflnrtlve design, piping and 1nstrumentat10n specifi-
cations are prepareda‘ This additional'informetion requires a great
deal more engineering,effort}to develop.: A detailed estimate includes
the latter plus detailed engineering drawings and plans which may
require hundreds of thousands on manrﬁours. Process plants contaiﬁ
piping and instrumentation that may represent 40 percent of the

capital investment, so that preparation of P&I diagrams, for example,

‘significantly improves estimate accuracy.

(slide 4)
. The last step is the esrimate'rtself, process economics.
For preliminary esrimates, cost curves,‘experience factors;'and rules
of thumb are used; whereas for a def1n1t1ve est1mate,va more detailed
estimating procedure is requ1red.4 Vendor quores, spec1f1c cost
indexes, and progected f1nanc1a1 condltlons are approprrate. For a
detalled study, one seeks vendor blds, flnances under actual condi~

tions, and 1ook into actual labor and product1v1ty.
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PRELIMINARY ($0.2-0.55 10°)

« FLOW DIAGRAM - |

o MATERIAL BALANCE =

. ENERG‘Y\“BALANCE*

o OPERATING comomoms

o PLOT PLAN

o ENVIRONMENTAL ASSESSMENT

o MAJOR EQUIPMENT SIZED
o EQUIPMENT LIST

PROCESS DESIGN

DEFINITIVE ($2-5 % 10°)

. oo

® i ris Al Do

. oo

) ALI. EQUIPMENT SIZED

o EQUlPMENT LISTAND -~
DETAILED SPECS o

e P AND I' DIAGRAMS
e PIPING SPECS -

e PROCESS RELATED
STRUCTURAL SPECS

DETAILED ($20-50 %10°)

° DO

* DO

e /DO o
. . DO

i Do

o ENVIRONMENTAL IMPACT
- STATEMENT

.., bo.

e DO, -
o COMPLETE STRUCTURAL

‘DRAWINGS

. DETAILED ENGINEERING
DRAWINGS

o PLANT ELEVATION
DRAWINGS

e PROCUREMENT AND
- CONSTRUCTION PLAN
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e COST CURVES
o EXPERIENCE FACTORS

e RULES OF THUMB

e GENERAL COST INDEXES

e ASSUMED FINANCIAL
- CONDITIONS

PROCESS ECONOMICS |

PRELIMINARY ($0.2-0.5 % 10¢)

DEFINITIVE ($2-5x10°)  DETAILED ($20-50 %10°)

e DO e VENDOR BIDS
e VENDOR QUOTES e ACTUAL LABOR COSTS
ON MAJOR ITEMS AND PRODUCTIVITY

e EXPERIENCE FACTORS e DETAILED ENGIMEERING
BASED ON MORE EVALUATION
DETAILED DRAWINGS |

e SPECIFIC COST e FINANCING UNDER

INDEXES “ACTUAL CONDITIONS
o PROJECTED FINANCIAL "

CONDITIONS




A vendOr bid is usually much more accurate than a quote and

may requlre payment for the eng1neer1ngrtlmerrequlred to make it.
| Actual 1abor costs and product1v1ty areAextremely 1mportant

factors wh1ch are generally overlooked. The avallablllty of sk111ed |
craftsmen and unroh rules‘vary in d1fferent parts of the country and
have a large effect on the f1na1 cost of alplant. ‘ |

PrOJect contlngencles and‘process cont1ngenc1es can be
assigned to account for the inaccuracies brought about by the est1;
mating process and the‘uncertalnty of the ava11ab1e data, respec-
tively - the horlzontal and vert1ca1 cateéorles of the first s11de.
These contlngencdes redulre anaiy81s of past est1mat1ng exper1ence to
determ1ne and we have v1sxted compan1es 11ke Exxon, Gulf and Mob11
to beg1n developlng them. 0ur flgures are therefore a reflectlon of
what we have 1earned because we are not a large construct1on or
operatlnglcompany. “We are a- small branch in the government, and we
are re1y1ng on ava11ab1e 1ndustr1a1 1nformat10n.f |

The prOJect contlngency one mlght a881gn to a study estlmate
would be typlcally greater than 20 percent. At the pre11m1nary est1—
.mate level a 15 to 20 percent. At the pre11m1nary estlmate level, a
15 to 20 percent pro;ect cont1ngency mlghtvbe approprlate. For the‘h
def1n1t1ve estlmate 1eve1 a 10 to 15 percent prOJect contlngency 1s:

1nd1cated. F1na11y, for the detalled type of estlmate, a 10 percent

contingency would be appropriate.
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Note that the prOJect cont1ngency reflectsAonly the uncer-
tainty cf constructlng a glven desxgn for a g1ven cost and in effect
assumee known technology. Therefore, even for a deta11ed estlmateA
late in the'actual construction perlod the p:OJect contlngehcy is
still cipically about five percect co‘accoﬁntifofvthercilisryéteto
arcive, labor and material probieme in complecing coﬁetructicﬁ;ﬂen&
possible ‘start-up problems. ’A - | |

:Tufning to the.process cohtingency; some experience
indicates cﬁat an estimate based on laﬁoretory data requiree a:
contingency of approximately 100 percent to account for additional
equipment later ‘found to be necessary durlng the PDU, pilot plant
and demonstration develcpment stages leading to‘commercialization.
Perﬁaps a 25 to 50 percent contingency is appropriate for the PDU
stage, only @ 15 to 25 percent contingency at the pilot plant stage,
about 10 to 15 percent at the demonstration stage, and as little as
5 percent at the commercial state.

Application of the contingencies is made as follows. The
procees contingency is added as a percentaée on the on-site brocess
equipment, whereas the project concingency is applied co total
1nvestment, including off-sites and the process contlngency; 1'woulc
caution that these types of add-on contlngencles should be used thh

care, as they are meant for guidance.

(slide 5)
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< Let me taik‘n°w abOUtrsome receﬁt éoS;'eétim#fes. This
éiiée shows estimates for various gasification proces;es‘uéiﬁg wesf%}n
subsitﬁminous‘coal'tp producé’250 milliqn:stgndard cubic feet per day
éf SNG' This report Gas.PUblishédxin chobef;197§, and it examines'
fhe?investmepts, operating costs, and fésuiting prices of the HYCAg;i

BI-GAS, CO

2 Acceptor and Synthane processes compared with similar

figures for Lurgi gasification technology. Note that constant prices

can bé’plotted as stréight lipeé to afclosé approximation.
One sees théf?the HYGA$ steam-OXYgeh caée é;ems to be tﬁé

most attractive prqces;‘at approximately $4.25 per million .BTU.

Lurgi is plotted”at-abqut $5.50 per million BTU.

I wan;,to qaﬁﬁion that these arezéstimates of process at
varying levels of deVeloéhent and that we will continue to review
them. Cdnditions>other than those assumed in the Braun study affect
therresults andAéomé feel that-the HYGAS Steam/Iron énd the Synthane
casés could be cast in a more favorable light by a new basis. Let me
point out, however, that although a 15bbercent project contingency
» was'included in all of the Braun estimates, no process ébntingencieé
were applied to reflect the varying technical informéﬁion évailable
for the processes, Lurgi daga iS‘commerciélaquality while the other
proéésses have data of;PDUVQr pilotrplant_quality. ff one applieé
proéesé contingenéies accordiﬁgly, one ﬁould find that all of‘the
estimates wbuld changé pqsitions on the plof in a différent mannef.

Lurgi, of course, would have the lowest process contingency of about
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five percent. As a resuitﬁof this, new plot ;ould show much less
priee advantage for the,newer proceeses compared with Lurgi.

We do not have a couparable plot for coal liquefaction at
this time, although we have uEde’comparieons between the H-Coal,
Exxon Donor Solvent and'Solvent Refined Coal processes. A common
accounting basis was used - the eame'discounted cash flow rate,
.depreciation‘rate, and so forthr-’but large differences still remain
that are a function of the ihvestment. _We realize that this is the
regu}t_of having different firms produce.the basic deSigns; We are
now planning to visit Sterus'Roger, Fluor? and Exxou, to attempt to
‘reeolve;differences in.desigu methods and to put'the investments on
a uoretconsistent basis. |

Until we have confldence that the engtneerlng procedures are
on a consistent basis, we Can t make a comparlson of the processes.

However, on a pre11m1nary basls, 11quefact1on processes are
1nd1cated to produce synthetlc crude at $30 per barrel or hlgher, a
fuel 011 product may be $5 per barrel less. Thls assures a 15 percent
rate of return on a d1scounted cash flow, 100 percent equlty basis.

The next three slldes show come comparlsons on an. e1ectr1c
utility basis. They are der1ved from a recent report done by G11bert
with fuel costs added. 4 | f | |

(s1ide 6)
This slide shows neu plents using various liquid tuele.

The bars indicate capital, operation, and maintenance, and fuel costs
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components, respectively. The fuel cost component is slanted to show

a range oflfuel-cost, giving an indication of sensitivity.

Us1ng a cost for No. 6 fuel oil of $2.12 to $2. 86 the cost

of electricity’ ranges from 28 to 33 m1118 per kllowatt hour. For
natural gas whxch costs $.52 to $2 per m11110n Btu, the range is 16

to 24 mills per. k1lowatt.

SRC hot 11qu1d and heavy synthet1c coal 11qu1d both est1—““

mated w1th1n a range of $3 to $5 per m11110n Btu, produce electrlclty

xat a. cost between 35 and 50 mllls per kllowatt hour. The medium Btu.

‘ n,;off—slte case assumes -a cost for the gas between $3 and $4 per m1111on

Btu and produces electr1c1ty between 35 and 42 mllls per k1lowatt
hour. These last three cases are more expen31ve than us1ng fuel oil
or natural gas, but they are based on coal wh1ch is much more secure
as a commodlty. : 7

(Slxde 7

Solzd fuel comparlsons ‘are shown on the next slxde for new
electric ut111t1es.t Low sulfur coal w1thout flue gas desulfur1za-
txon, is very attractive.. The fuel cost range assumed 1s $l to $1 25
for a million Btu. H1gh sulfur coal 15 aSSumed to cost 75 cents to
$l per m1ll1on Btu at the ut111ty and requlres flue gas desulfurxza-
v t1on. Thls.results in greater cap1ta1“aud operat1on and ma1ntensnce
costs, but the fuel cost is less. :

Low Btu gas on site, requires additional cap1ta1 and oper=-

ating and maintenance costs, but again the fuel is the cheaper high
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NEW ELECTRIC UTILITIES
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sulfur‘coal. Solid SRb, without flue gas desulfurization, is assumed
to cost $3 to $S pet m1111on Btu and produces by far the highest cost.
of electr1c1tys‘ Cleaned coal, w1thout flue gas desulfurization, uses
high sulfur coal and is very compet1t1vefw1th low sulfur coal. High
sulfur coal 1n f1u1d ‘bed combustion is also an attract1ve alternatlve :
as is the case of h1gh sulfur coal in a low Btu gas comblned cycle
appllcat1on. |

“(slide 8)

The effect of retrotitfoh'the delta cost ofyelectrici;y in ?,
mllls per kilowatt hour is shown in this sl1de. For sol1d fuel plants,
flue gas desulfur1zat1on adds about 10 m111s per kllowatt hour. Solid.
SRC adds qu1te a bit. Clean coal adds the least of the three.

For llquxd fuel plants, the retroflt of $3 to $5 per m11110n
Btu heavy synthet1c coal llqu1d adds about 20 m1lls. And in the coal-
oil slurry retrof1t, substltutlng coal for part of the No. 6 fuel oil,
a small sav1ng results. |

Low Btu gas on - s1te, u81ng h1gh sulfur coal; replaczng No. 6
fuel 011, produces a savxng that results in no added cost. .Finally,
medium Btu gas bought off site adds about 10 m111s. f;:‘

(Slide 9) |

The last sl1de vas & study done a. year ago that 1nd1cates
the cost of new 1ndustr1a1 b01lers. As you see ‘for h1gh and low
sulfur coal, and low sulfur fuel 011 there is. not .a lot to choose fromv

on the basrs of,overall cost. The plot makes the point, however, that
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capital and operating costs can be minimized by using low sulfur fuel
0il, which may not be available in the future at current cost levels,
Otherwise, large capital and operafing costs are incurred in order to
utilize coal.

That is all I planned to say. Thank you‘féf your attention.

(Applause.) o

DR. KANE: Any questions? | » ot

VOICE: Those last four slides, are they available?

DR. KANE: They are in the handout.

VOICE: Very good.

DR. KANE: fes.

DR. BARON (Shell):.

I thought that the‘figurgs you showed were very realistic
and so were your contingenpy factors., And the numbers you‘showed are
in the believable -range. The point that I want to make isrthat wé 
are dealing with not a free market situation, but with a monopoly
situation in which the OPEC countries acting as a monopolist have a
problem of setting their prices.

In & situation normally, when a monopoly. is permitted to
act, they set their prices somewhere betwggn the flooi and the
ceiling, the floor being whatever competitive source there may be to
compete with their product. And the ceiling being Fhe maximum they
can get away with, without a revolution bf'soﬁe kind. - The revolution

may be due to economic causes, disruption of society, or other.
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The mgjor point I want tqﬁpake‘hgrgris that in our case,
thggfloo¥ willlbé sét b} the priées.you,havé_sbown;i_Say,:min;mpm:$20,
as much as $30 a barrel, on»fhe‘ongr of $5 per million Btué, some-
thing like that.

But interestingly enough, the ceiling which normally would
be the ceiling, which the OPEC countries have chosen, evén after you
allow for impoftation and everything, is more like about $14, §15 a
barrel.  So we have a fantastic situation, in which the ceiling is
below the floor. I'm using this poetic way of expressing myself to
make the point of terrible dangér, and that any government action
that would arbitrarily and unnecessarily widen the gap between the
ceiling and the floor, will contribute to inCreased-instability.

Thank you.

DR. KANE: Further questions or comments?

If not, Dr. Phillips has an announcement, then we will let
you. g0« | | 7

DR. PHILLIPS: Well, the first announcement is that‘I think
we can all be baék in an hour and éévén minutes, ﬁamely, at 1:45,
please, for the afternoon session. | |

i,point out to all of ybu thét there a;e'restaurant facili-
ties .available, both in this Quality Inn and acrpés the street at the
Hyatt Regency. 7

Would you élease fill in the,forﬁs if you wish to participate

in tomorrow afternoon's smaller discussion groups.

185




(Whefehp, at 12:38, the meeting was recessed, to reconvene
‘at 1:45 p.m., this same day.)

i

186




AFTERNOON SESSION

DR. KANE: I have a’oouoie of announcements to make before
we commence;jv' | ‘ |

Let me remind all of you thet wish\ro partieipefe in our

smaller discussion grohoe £Omorro§5efferhoon; &eﬁoo:requeEt that you.
'1nd1cate that, and it would be helpful if you would £ill out onme of
those checklists that The MITRE Corporat1on has supplled.'r
' Because of the uncertainties in foss11 energy research
meetings, we got somewhat out of order in our program this morning,
but‘i’belieGerﬁe’ﬂoo have the opportohit§ to get back into the agéﬁ&a
as>itvwes”ﬁritten”uoﬁ'rso we will have firsr a relklby Dr. Kropschot,
the talk on Overview of ERDA Researeh;'egency;Wide: That will be
foilowedboylthextelk'by Wérkins;"the?faikvoy Holzer and Zucker; we
have already done the talk by Dr. Alex Mills, snd then wé will
proceed on throogh’rhe §rogi;m';s it‘is brinted.
. " 8o I now call oﬁ ﬂr§’Richer&7Kropsoﬁo£44bverview£’ ERDA

Research.

DR. KROPSCHOT: I would just'likevto soend a few minutes
rputt1ng the program, for the rest of the next day and a half, in
*'perSpect1ve and.to call your ‘attention to the fact that ‘what wve
were do1ng this morn1ng was an attempt at g1v1ng you an overv1ew of
the broad based program go1ng ‘on in ERDA and how I’ would 11ke to

deal’with the'reéearch, the programfthet Dr. 2h1}11ps and“I have been
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working on, and the reason for thisrmeéting; and address what we are
trying to do in soliciting your help ip getting fee§back to provide
input into the planning session aﬁd the planning activitieé,fot the
research in‘ERDA.

The Energy Reorggniza;iqn.Act‘ofi1974 assignedrto the
Administrator of ERDA the central resppnsibility_for policy p}anning,
coordination suport and;mgnagemgnt ofAresearch,,develépmeqt, énd
demonstration for all the emergy sources. (Slide 1) :In addition,
theré are other elements of the Act but it is this legislative_issué
that we are trying to respond to today. For the remainder of our
~meeting, we would like to discuss the energy-related research in the
near, mid, and long-term program.

We must recognize that the definition of "research" means
different things to different people and we have great difficulty in
obtaining a consistent definition. (Slide 2) However, research
| (Basic, Applied, Technology Base) as defined in ERDA IAD 0800-5 can
and must be one of the Agency missions and should be justified as
such.,

In our,definition, we include the basic regearch developed
from the fundamental sciences and the broadly-applicable technologies.

What we do not include are the programs which respond to
the pilot and demonstration plants. And, again, part pf_those pro-
grams can and do overlap into the research. The boundary is fuzzy,

but the definition is many times only a problem in semantics.

J
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‘Using this definition, the ERDA-side program in research
(Fossil only being a part of it) is $400 million annually) We have
excluded the High Energy and Nuclear Physics program and the Environ~
ment and ‘safety Research from our inventory. The foss11 research
component is about $40 million annually and managed b§ four different
Assistant Administrators (AFE, ASGA, AC and AES).

i‘ About a year ago, as Mr. Fri and Dr. Kane mentioned this
morning; the Administrator of;ERDAYand the Assistant Administrators
developed a group of management goals. dne of thesetgoals was to
strengthen the Basic-Energy Sclences (Slide 3) Program within the
Agency and'they assigned to Dr. Kane the respon31b111ty for the
quality of‘that Prograrm._w Dr. Ph1111ps and I have been assisting Dr.
Kane in his quest for an snswer to this diffxcult task. The Federal
role that we ‘see emerging is outlined 1n Slide 3 responding to the
Reorganizatlon Act as ‘well as other key elements which justify
Federal 1nvolvement.;ii |

| Slide 4 shows the key elements for a strong research pro-

gram. Where are the needs_for research; what.are the‘opportunitxes;

do we have the resources and can we’provide{theiieadershig? We have
asked each of the speakers not only toﬁaodress whst’they are doing,

but to point out new opportunities. Do we have an infrastructure in
place to take advantagevof opportunity in an adequate way and can we

provide the leadership to complete‘the‘job.‘
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Slide 5 is our schedule for the meeting. We have compléted
the Introductory Session. ‘For the rest of the time through tomorrow
noon, we will present to you the Foésil Energy Research Program and
the research opportunities. We must recognize that in order to
respond to these opportunities, we must provide adequaté resources
(Industry, Multidisciplinary laboratories and Univérsitieg).

In our handout, we addressed several iséues and questions
(Slide 6) that we have developed in concert with groups of people
within the Agency.. They are the key issues and are_askéd when deter-
rining thernature‘qf the research program; the quaiitf_and adequacy
of the new research, the balance, etc. 1Is the balance between
research and the demonstration program cor:ect? Howléan we use your
input to make these decisions?

As Dr. Kane mentioned, the issue of crosécutting tech-
nologies needs serious consideration. Dr. Phillips and:I felt that
there were several»éreas (Slide 7) that deal with the.broad-based
disciplines: materials, combustion, instruméntation;.nondestructive
testing and so on;rthat have impact on more than one technology and
are falling through the cracks. |

The feedback seminars that we planned tomorrow aftermoon
are (hopefully) designed to get your input. We will divide up into
smaller groups of 10 to 15 each and, with the aid of the stgff from

The MITRE Corporation, provide a mechanism for obtaining your input.
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To ask for input from you with this limited information is
perhaps unéair, difficult or maybe impossible, ,3ut many of you (most
of jou) are working in the field of fossil energy and know a lot |
about the ERDA program. So we're starting at a.pretty high level of
knowledge. Also, I would like to call your atteﬁtion{tc the fact |
that the decision making process of FdssilaReséarch is'being done
during each budget cycle. We're asking for your heléfin providing -
input to that decision process. |

(No response.) /

DR. PHILLIPS: We will then proceed with our program.

The next speech will be a topic in fossil energy division
research, oil, gas and shale technology presented by J. Wade' Watkins.

MR. WATKINS: Thank you. Ladies and gentlemen, I had the
same problem Dick Kropschot mentioned in trying to categorize research.

In 30~odd years, and some of them have been, indeed, espe-
cially recent ones. In 30-plus yéérs of being involved in gover;ment
R&D, it's never been clear in my mind, the line of demarcation
betweén basic or fundamentalrreséarch,Aappliedrresearch, engineering
development, et cetera. R 4

I think ofher people have tﬁersame difficultyf

in preparing this preseﬁtation - ;

(Laughter.)

=— 1 assumed that I was to focus primarily on bgsic research

as compared with our entire program, which is what I had planned, and
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therefo;g,A;rgy np; going to gojingo{detailfgbqu;vour cpst;shared
cog#rag;srwéth ip@ug;ry!fbr field demonstrations or similar in-house
programs gné sqye,pf ogr othervactivi;ies,hbut more the overall
genéral'progrép asygpmga;ed Vith whaf wejyhigk%pay_berbasic research,

Z:Ifq_likegtqﬁpoint_ou; that there's an a;tréctive young lady
in the’back of the room who has a limited number of‘copies, hafd
copies, of the vug:gphqﬁllwill‘present,‘whicﬁ,alsq includes vugraphs
I will not use, because I'm not going to touch in detail on our
aPPl164 programs.

_In trying to rack up what we have in basic research, I took

~ all of our headquarter's contracts and went through those categori-

cally myself and said, well, this either is or is not basic research,
which ignored such activities as cosi—éhared industry.contracts,
suppp;t_:egea:gh;t#pmputer godeling,renyigonmgntal_compliance, like
EIA's, EIS's, EDPig,ﬁand¥a host of other things that just by no
stretch of the jyagingtionvcputqll qgg#ider”;orbe ﬁasiclresearch.il
:Ahd 1 ygqti;qﬁﬁhe Energy Research Centers and National Lab-.

oratories and gaid, "Look, p1q@§e ;ellxhé what you ‘think you're doing:

 for us that is basic research.".. . . -

-,An§.that reinférced{my;qonfusion nqwend, beca#ge'17had some
of tﬁé National‘Lab diréétors come back énﬂ say,'well,flqok,.wé're~
nof doiﬁg'énything fér you that's basic researéh.”\l;’s-all applied
:esegrgh;»;conversely,vI»hgdqone;ERc‘di;eétor shy,_everythihg wve're

doing is basic research.. .
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I knew this'coﬁldn't'be'fighf, so I rather'categori;ally
excised some of the things that had been in there, aﬁd then finaliy '
came up with a.total, which I am not prepared to &efend when I show
it fo you later. 1 can assure you it's not off by an order of
magnitude, but it could be 25 percent more or less or something like
that. |

Okay. May I have the first slide, please.

(slide 1) |

You prdbably have seen this already: It identifies where
we are, the Division of 0il, Gas and Shale Technology, one of seven
divisions under Phil White.

Next one.

(slide 2)

- This is our division organization. We have two assistant
directors, Jerry Hamm, for oil and gas, with 3 branches, Charles
Perry, in petroleum stimulation or, better known as enhanced oil
recovery, Don Ward, gas stimulation or enhanced gas recovery and Don
Guier, drilling and offshore technology.

On the other side, Larry Burman, for in situ technology,
with two branches. Jerry Ramsay, shale conversion, and Paul Wieber,
underground coal gasification. Okay.

(slide 3)

Objectives. I'll let you read the objectives, aﬁd point

out that under implementation we do put a very heavy emphasis on

200




T0¢

PHILIP C. WHITE

Assistant Administyator Fdssil Energy -

S. WILLIAM GOUSE
Deputy
Assistant Administrator

Deputy

ADMINISTRATIVE OFFICE
IAMES €. LANGFORD

Assistant Administrator *

OFFICE OF PROGRAM
PLANNING & ANALYSIS

. EDWARD LIEVENS

« Pirector : I . Aeting Disector
o _ B I [ I [ 1
" DIVSSION OF ' DIVISION'“UF o, - DIVISION OF COAL DIVISION OF DIVISION 07 - DIVISION OF MAIOR DIVISION OF
MATERIALS 8 GAS & SHALE .- CONVERSION & - MAGNETOHYDRO- - ENVIRONMENTAL & FACILITY PROJECT COMMERCIAL
EXPLORATIRY .- - TECHNOLOGY - - UTILIZATION - "DYNAMICS SGCIOECONOMIC . MANAGEMENY APPLICATIONS
- RESEARCH o . : . PROGRAMS - . :
- B MEX MILLS -HUGH D. GUTHRIE ] - § manTme: NeuwoRTH - WHLIAM D, JACKSON: . MARVIN- ) SINGER - - GEORGE A. RIAL "EOWARD J. MYERSON
Director _Divector _ Acting Director Director ) Ditector Directors Director
o ). WADE WATKINS ROLAND A. BECK ANTHONY L. LICCARDY: HARVEY WEISENFELD S SO
Deputy Director * “Deputy Directos - “"Deputy Director Deputy Director Deputy Director™. Peputy Director | Deputy Dirsctor *

Director

1 i 1 | |
ENERCY RESEARCH | ENERGY RESEARCH [ ENERGY RESEARCH ENERGY RESEARCH ENERGY RESEARCH
cmlﬂl . : CENTER CENTER CENTER CENTER .
nm'tswu:, oK. - GRAND FORKS, ND LARAMIE, WYD. MORGANYOWN, W. VA, PITTSBURGH, PA:
JoNN S BALL GORDON cnonuovo A_N!)Mkw W. DECORA A.A. PITROLO ‘ ~ IRVING WENDER
Directer Directos Disector Director

* VACANT




[40]4

HUGH D. GUTHRIE — DIRECTOR

J. WADE WATKINS —
DEPUTY DIRECTOR

- OGST
ORGANIZATION

j. .

CHIEF—OFFICE OF MANAGEMENT
SERVICES**

JERRY D. HAM — ASST. DIR. FOR
OiL AND GAS

CHARLES PERRY*—-CHIEF

PETROLEUM STIMULATION BRANCH

‘ DON WARD*—-CHIEF
GAS STIMULATION BRANCH

DON GUIER*—CHIEF
EXPLORATION AND DRILLING
BRANCH

LARRY BURMAN*—-ASST. DIR.
FOR IN SITU TECHNOLOGY

JERRY RAMSEY*—CHIEF
SHALE CONVERSION BRANCH

PAUL WIEBER*—CHIEF
UNDERGROUND COAL
GASIFICATION BRANCH

*ACTING
**VACANT

e




€02

ERDA DIVISION OF OIL, GAS AND
SHALE TECHNOLOGY

R&D OBJECTIVES ‘, .

° MAXIMIZE EFFICIENCY OF PRODUCTION OF DOMESTIC DEPOSITS OF NATURAL GAS,

PETROLEUM HEAVY OILS OIL SHALE TAR SANDS AND UNDERGROUND COAL
CONVERSION s :

IMPLEMENTATION

° PROVIDE FUELS AT LOWEST POSSIBLE COST AND MINIMUM ADVERSE
EFFECT ON ENVIRONMENT AND ECOLOGY

o EFFECT RAPID TECHNOLOGY TRANSFER T
- symposiA - . T
~ QUARTERLY PROGRESS REPORTS
— PUBLICATIONS AND PRESENTATIONS




rapid technology transfer. We do this through symposia. We have an
annual symposium on enhanced oil aﬁd gas recovery, and periodic ones
on such subjects as underground coal gasification and oil-shale
ret;rting.

It's also done through quarterly progress reports on all
of our contracts which have a very wide distfibution, and it is’done

through technical and scientific publications and presentatioms.

(Slide 4)

Our research targets are some 290»bi11i¢p«barrels,of normal

gravity oil, more than 100 billion barrels of heavy oil, at least 30 ‘

billion barrels of bitumen in tar-sand deposits, principally identi-
fied in the state of Utah; more than 600 trillion.cubic feet of

natural gas in low permeability formatioms in the Rocky Mountain

basins, and an unquantified but sizable amount in similar deposits in-

eastern shales, coal seams and geopressured aquifers.

In our contracts we h;ve been shooting for at least 50 pér—
cent funding from industry and actually have exceeded that.

Our gbals are to add to proved reserves by 1985, 3 billion
barrels of oil and 10 trillion feet of natural gas, as a result of
our program, and to increase daily production by an increment of -
800,000 barrels of oil and 3 billion cubic feet of natural gas.

(slide 5)

In in situ technology the fesourceé are tremendous, and

i
please remember, I'm talking about resources and not reserves. 1.8
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PETROLEUM AND NATURAL GAS

e RESOURCE TARGETS

290 BILLION BARRELS OF NORMAL GRAVITY OIL
107 BILLION BARRELS OF HEAVY OIL

30 BILLION BARRELS OF BITUMEN
600 TRILLION CUBIC FEET OF NATURAL GAS

"o‘«"EXPECTED INDUSTRY PARTICIPATION

~~ ABOUT 50 PERCENT

@ EXPECTED ADDITIONS TO RESERVES BY 1985

3 BILLION BARRELS OF OIL |
10 TRILLION CUBIC FEET OF NATURAL GAS

e EXPECTED INCREASEDPRODUCTION BY 1985

800 THOUSAND BARRELS OF OIL PER DAY
3 BILLION CUBIC FEET OF NATURAL GAS PER DAY

° PROVED DOMESTIC RESERVES AT END OF 1975
32.7 BILLION BARRELS OF CRUDE OIL
228.2 TRILLION CUBIC FEET OF NATURAL GAS
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IN SITU TECHNOLOGY

RESOURCE TARGETS
1.8 TRILLION BARRELS OF OIL EQUIVALENT FROM OIL SHALE
1.8 TRILLION TONS OF COAL AMENABLE TO UCG

EXPECTED INDUSTRY PARTICIPATION
UP TO 50 PERCENT |

- EXPECTED PRODUCTION BY 1985

150 THOUSAND BPD EQUIVALENT FROM 0|L SHALE
50 THOUSAND BPD EQUIVALENT FROM UCG
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trillion barrels equivalent of shale oil,'l.S,hlllion barrels of oil
equivalent from coal fOrmations thatine feel'should'he amenable to

underground coal gas1f1cat10n and that at the present time are not

, considered to be econom1cally mlnable.‘

Here, agaln, we are shootlng for 50 percent, at least,
from 1ndustry, and we would expect 150, 000 harrels of oil per day
from 011 shale by 1985 and 50 000 barrels equlvalent from underground
coal ga51f1cat1on.'g L e f | |
(slide 6)

MEA; Th1s 1s 81mply the locatlon of the. 1n-house programs at the :f
National'Laboratorles and the Energy Research Centers, start1ng with
the ERC' 8, Morgantown,{West V1rg1n1a, Bartlesv1lle, Oklahoma, Laramie,
wWyomlng, the national 1aborator1es, Oak Rldge, Argonne, Los Al amos,
MaSand1a, Lavrence Berkeley,»Lawrence L1vermore, and we doghave a small »“

: :

contract with Mounds wh1ch 1s not on- the map.

The operatlons offlces w1th whlch we deal are Oak Ridge,

Chicago, Albuquerque, San’ Ftanc1sco,}and~Nevada,'whxch also is not on ﬂ:

the map.,'

(Sllde 1)

}i Our budget, 1f you look at the bottom l1ne, you see 1t

S

E1ncreased from $64 3 m11110n in-'76 to $73 4 m1111on in '77 and

#

'whereas thls shows $110 1 m11110n in '78, the report that came out of
fthe conference comm1ttee Fr1day, places thls at $115 mllllon, wh1ch

?results frOm a $4.9 mllllon add1t10n to enhanced gas recovery, _which

- on th1s line is 1dent1f1ed as nonnuclear fractur1ng.
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ERDA DIVISION OF OIL, GAS, AND SHALE TECHNOLOGY
: R&D PROGRAM FUNDING1 "

($IN MILLIONS)

Fy1976 | Ta | Fr 19772 | Fy 19783
_ OIL & GAS TECHNOLOGY w2 | Ba| (29 (71.1)
 FLUD INJECTION %7 | 46| 2s 46.1
NON-NUCLEAR FRACTURING | 136 | 31| 149 220
~ EXPLORATION, meuNG ) | |
 0CS, RIO BLANCO TSTG | 22 | 7 2.4 1.6
. PROCESSING&UTILIZATION 18 | 5 1.8 14
IN SITU TECHNOLOGY (1.0 | @o| (305 (39.0)
OIL SHALE - 137 | 20| 210 280
| COAL (UCG) 61 | 17| 82 1.0
SUPPORTING RESEARCH 13 | a3 13 -4
TOTAL 643 | 120 | 734 1101
1BUDGET AUTHORITY

2ACTPLO94-373

3REVISED PRESIDENTIAL BUDGET

4FY 78 SUPPORTING RESEARCH INCLUDED [N OIL SHALE

= 6.0
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Okay.

"(Slide 8)

In ERDA, fossil energy has 7.6 pgrceht of the funding in
FY '77, and 8.3 percent iﬁ,FY '78, as the President's Budget went to
the Congress.

© (slide 9)

Our division's Share in '77 was 13.4 percént andiinf'78,9;7
percent, again based on the President's ihigial budéet,

(slide 10) “

Personnel wise, Fossil Energy has four percent of the
total. We have nine percent of the Fossil‘Energy share.’

(Slide 11)

In FY '77, we were putting $24 million into enhénced oil

recovery, $21 million into oil-shale technology, 8.2 million into

underground coal gasification, $15 million into enhanced gas recovery, »'

$3 million in supporting research, and $2.4 million into drilling and‘jf»

offsﬁore technology. And this»is going to industry-$35 million,
National Labs $14 million, Energy Research Centers abouf $20 million,
‘.gnivérsities $1.6 million and suéportiﬁg research, ofher government
agencies, $3.5 million.

(slide 12)

Now, this is my rackup on what we are dqing in Basic
research which, as 1 said, may or may not be right and may be open to

question.
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OGST'S{ SHARE OF FOSSIL ENERGY'’S FUNDING |

OGST

$113.2m

- $74.2M -
(17.6%) ‘

(15.4%)

FE

- FE

FY77 S FY 78

1BUDGET AUTHORITY INCLUDING OPERATING EXPENSES AND PLANT AND CAPITAL EQUIPMENT

—




cte

'ERDA

PERSONNEL RESOURCES

FE

320 (a%)

|

Y

8,351

FY 77

OGST
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= f,\”,,HOW AND WHERE OGST SPENDS ITS MONEY |

FY 77

UNIVER-
SITIES
$1 sm

v"” \

_ INDUSTRY
S $3.5m

SUPPORTING
RESEARCH

$3.1m OTHER GOV'Y
AGENCIES

| $3.5M

. DRILLING
. s e D
$73 anm EXPLORATION $73.4Mm
o s2m
BY TECHNOLOGY_‘ ~ BY RECIPIENT

10PERATING EXPENSES ONLY




4 ¥4

OGST BASIC RESEARCH
FY 1977 |

ERC'S - - NL'S

UNIVERSITIES

APPLIED'AND " INDUSTRY AND
DEVELOPMENT -~ - OTHER AGENCIES

‘(' BYCLASSIFICATION ~ BYRECIFENT <t (T
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(. EXAMPLES OF PRESENT AND ‘POTENTIGL

- OGST BASIC RESEARCH

o t;,ou. SHALE CHARACTERIZATION AND BEHAVIOR .

o oIL IDENTIFICATION 5 o “
PROPERTIES AND BEHAVIOR OF EOR CHEMICALS -
EOR TRACERS | -
© ROCK MECHANICS

T mi"‘SURFACE CHEMISTRY | ’

T THERMODYNAMIC PROPERTIES OF FLUIDS

| REACTION KINETICS

'ENVIRONMENTAL QUALITY AND REACTIONS




I totaled it up as 4.9, say $5 million, out of a total
budget of $71 million, which leaves 68.5 in nonbasic research. Of
this amount, the Energy Research Centers get $1.1 million, National
- Labs about $1_mi11ion, universities ‘$2.3 million, and induétry an&
other agencies a half-million AOllars.

(Slides 13-23)

Now, I started to preparektwo vugraphs here, showing what
we are doing at present in basic research and wh#t the needs might be
in o0il, gas, and shale technology for additional basic research. And
as I tried to write this down, it occurred to me that I cannot
differentigte the two. Possibly our immediate needs, if not our
long-range needs, are simply more of Vhat we are doing in some
areas.

But let me run through thgse rather rapidly. One thing is
oil-ghale characterization and behaviof. We have several projects
going in this area. 0il identification, we have one at the Bartles-
ville Center. Properties and behavior of enhanced oil recovery
chemicals; Here again, we have several projects at universities,
National Laboratories and in-house at Energy Research Centers;

Enhanced oil recovery tracers, one project at Oak Ridge.
This is to follow the subsurface flow of injected fluids.

Rock mechanics, applicable to virtually everything we're

doing, because everything we're doing is in situ or underground, and
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FOSSILENERGY RESEARCH PROGRAM

PETROLEUM AND NATURAL GAS

o STIMULATION OF PETROLEUM AND NATURAL GAS PRODUCTION

o EXTRACTION OF HEAVY OIL AND OIL FROM TAR SANDS |

* CHARACTERIZATION OF PETROLEUM RESIDUES AND BITUMEN-LIKE MATERIAL
e QUALITY OF CRUDE OILS AND PRODUCTS

© IDENTIFICATION OF OIL SPILLS

e THERMODYNAMICS

o IMPROVED DRILLING TECHNOLOGY

OOFFSHORE TECHNOLOGY L
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FOSSIL ENERGY RESEARCH PROGRAM

IN SITU TECHNOLOGY

f ‘IN SITU RETORTING
 —  PROCESS DEVELOPMENT

- SUPPORTING RESEARCH

I CHARACTERISTICS OF OIL SHALES
-OIL SHALE: NEW PROCESS TECHNOLOGY

'MAINTENANCE OF ANVIL POINTS FOR OBSERVATION OF RE-

SEARCH BY DEVELOPMENT ENGINEERING, INC.

ENVIRONMENTAL PROBLEMS ASSOCIATED WITH OIL SHALE
PROCESSING AND UCG |

UNDERGROUND COAL GASIFICATION
—  PROCESS DEVELOPMENT
— - SUPPORTING RESEARCH

IN SITU SHALE GASIFICATION (EASTERN AND WESTERN SHALES) |
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($INMILLIONS)

C

%)  EOR FIELD TEST CONTRACTS SUMMARY

~ERDA

INDUSTRY

- ERDA
- PERCENT

| MICELLAR-POI‘.YMEB}‘ ,
| co,FLooome

| mpRoVED wATERFLOOD |

THERMAL RECOVERY

PROJECTS |

356
1.5
; 9.0 |

105

515

16.4

24.0

TOTAL
ma |
12 |

254 |

34.5

30
20
35

30

TOTAL

19

1560

1036

150.2

36
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EOR FIELD TEST CONTRACTS

TOTAL FUNODING GOVERNMENT - ’
PROGRAM (MILLIONS) CONTRIBUTION PERFORMER LOCATION STATUS

MICELLAR-POLYMER FLOODING 131 54 CITIES SERVICE, INC. EL DORADD, XS UNDER INJECTION

98 3a PHILLIPS PETROLEUM €O. BUABANK FIELD, 0K POLYMER INJECTION

42 22 PENN GAADE CRUDE 01t CO. BRADFORD FIELD, PA DRILLING COMPLETE :

5.0 25 GARY OPERATING CO. BELL CREEK FIELD, MT PILOT DEMONSTRATION UNDERWAY

1.0 s CITY OF LONG BEACH WILMINGTON FIELD, CA INJECTION WELL YESTING

4.0 14.0 MARATHON 01t CO. ROBINSON FIELD 1L - SITE PREPARATION UNDERWAY

€0, FLOODING 32 12 GUYAN O1L CO. GRIFFITHS FIELD, WV - BEGINNING INJECTION
‘ 14 0.5 COLUMBIA GAS TRANSMISSION CORP. | GRANNY'S CREEK FIELD, WV | INJECTINGCO, .

2.6 16 PENNZON CO. ROCK CAEEK FIELD WV INJECTING WATER

SHELL 01L COMPANY WEEKS ISLAND FIELD, LA INITIAL DEVELOPMENT
IMPAOVED WATERFLOODING kX 12 KEWANEE O1L CO. STANLEY STRINGER PRODUCING YERTIARY OIL
FIELD, OK
18 2.2 SHELL D1t €O. EAST COALINGA FIELD, CA UNDER INJECTION
14.0 5.6 CITY OF LONG BEACH WILMINGTON FIELD, CA DAILLING INJECTION WELLS

THEAMAL RECOVERY 13 25 HUSKY 01t CO. PARIS VALLEY FIELD, CA INJECTING AIR

os 0.7 CARMEL ENERGY CO. CARLYLE FIELD, KS INJECTING GAS AND STEAM

81 20 GETTY O CO. CAT CANYON FIELD,CA CYCLIC STEAM STIMULATION

8.2 n CITIES SERVICE, INC. BELLEVUE FIELD, LA INJECTION TESTS

8.2 w2 CHANSLOR WESTERN 0. MIDWAY SUNSET FIELD, CA INJECTING STEAM

13 0.5 O1L DEVELOPMENT CO. OF TEXAS UNDER INJECTION

WILLOW DRAW FIELD, WY




TR

OIL DEVELOPMENT €O. OF TEXAS

(

POTENTIAL FOR ENHANCED OlL RECOVERY AND LOCATIONS
~ OF SELECTED ERDA FIELD TEST CONTRACTS

CRUDE ml IN SANDSTONE AND CARBONATE

- WILLOW DRAW FIELD, Wy LITHOLOGIES POTENTIALLY RECOVERABLE
8Y ENHANCED METHODS
MPF . MPE M — HIGH, GREATER THAN 7 BILLION BARRELS.
GARY OPERATING CITIES SERVICE OIL in M — MEDIUM, BETWEEN 1 AND 7 BILLION BARRELS
ALASKA M | : CARLYLE FIELD, KS BLANK ~ NEGLIGIBLE
KA - MPF
T - MARATHON
SHELL On. it PENN annggrcnuus on
EAST COALINGA ‘
" FIELD, CA - - BRADFORD FIELD, PA
. al M
BRI - .
. ~ HUSKY OIL " )
b PARIS VALLEY T - . cby -
= FIELD, CA -~ PENNZOIL
: ROCK CREEK FIELD, WV
o
CHANSLOR WESTERN
MIQWAY SUNSET FIELD, CA €0,
X | coLumeia 6AS TRANSMISSION
L GRANNY'S CREEK FIELD, WV
TR :
~ . GETTY OIL
CAT CANYON FIELD, CA
- (i}
GUYAN OIL
e MR GRIEFITH'S FIELD, WV TR
"CITY OF LONG BEACH SHELL O
WILMINGTOR FIELD, CA - WEEKS ISLAND FIELD, LA
W WIE o LEGEND:
CITY OF LONG BEACH KEWANEE 0L MPF — MICELLAR POLYMER FLOODING
WILMINGTON FIELD, CA meF SYANLEY
: PHILLIPS PETROLEUM STRINGER " €0, - €O, FLOODING
N. BURBANK UNIT, OK FIELD, OK | | CITIES SERVICE 1L IW - IMPROVED WATERFLOODING
’ BELLVUE FIELD, LA TR - THERMAL RECOVERY (IN SITU

COMBUSTION AND STEAM
FLOODING)
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(S IN MILLIONS)

EGR COST-SHARING CONTRACTS SUMMARY

PROJECTS

- 'ERDA

| npusTRY

- TOTAL

1| ERDA

PERCENT

MASSIVE HYDRAULIC
FRACTURING

CHEMICAL EXPLOSIVE
FRACTURING

DEVIATED WELL

125

24

.6

16.2

2.3

28.7

47
8 |

- 43

51

75

TOTAL

10

156.5

187 |

342

T






