Saction 7

CRITICAL AREAS OF THE DESIGN

The most critical technical area invelwvsd in the design-described in this report
concerns the Texaco Coal Gasification Process. Although this process has been
extensively pilot planted both at Montebello, Californis and.at Oberhazsen,
Germany, the process has not yet been 2pplied-on a .commercial scale. The: objective
of programs ailready undsrway is to provide & reliable basis £or the dasign:-.of a
plant such as the one described herein. Amcng tlie important desigh-parameters
which can be firmly established by these prodfams are:

. Coal slurry concentration

o Gagifiar tagperature

. Preferred waste heat boiler=type and performance

@ Refragtory life

e Gasifier capacity

. rreatment of aqueous effluent

» Control characteristies

Tt is also important that the operation of centrifugal compressors in oxygen
service at pressures to 1050 psig, or even ligher, be danonstrated over extended
periods of time.

Another critical design item is the development of a sulfur repoval scheme to
produce & methanol synthesis gas containing only trace amounts of sulfur to
assure the longevity of the methanol synthesis catalyst. It appears that the
design included herein should accomplish this cbjective.

& methanol specification is desired that accurately describes the needs of a

- turbire. fuel, aspecially with respect to its water content. .It.appears-that. the
D.75 weight percent water included in the EPRY specification may be overly restric-
tive at least for those cases where the methanol is not shipped for long distences.
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Section 8

CONCLUSIONS AND RECCMMENDATIONS

The design prepared during this study appears to be 2 premising rcute te produce
methanel frow coal. The Texace coal gasification process is well suited to
gasifying Eastern bitumincus coal and generating a high-pressure gas with low
inerts for use¢ as methanol synthesis gas.

Most of the steps employed in the design including shift conversion, acid-gas
removal, and methanol synthesis represeint proven techncology whose -costs -are -well
known.. Thers are some technological uncertainties concerfiirig:the Texaco:process,
however, which have not yet been fully resolved. Thesé critical guestions rélate
£to refractory life and to the design. and-cost of Ahe waste heat: boiiers. 2lthoigh

the radiant section of the waste heat boiler at the 150-tpd Texaco:-pilot plant-in

cozplete waste heat boiler hes yet seen service at any-location; and-no-waste
heat boiler of any kind has been operated :in the United:States. Béfore the
overall scheme described in this report could be applied onh- a:commersial -scale,
it ig nacessary that satisfactory demonstration of all the- ciitical -elements of
the Texaco process be carried out. Programs already underway may provide this
deponstration at an sarly date.

Although the Texaco process appears to be an excellent candidate for gasifying
Eastern bituminous coal in the configuration dascribed berein, it is important to
keep in mind that it is less well suited to gasifying high-equilibrium moisture
content coals such as lignites and sowe subbituminous coals. High slurry concen=
trations cannot be achieved with these coals but are essential in ordér to achieve
good thermal efficiencies. Other g Lification systems may be preferred for
high~equilibriun meisture content coiils whose slurrying characteristics make it
impossible to reach high slurry concertrations.
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EEQUIRED METEANOL SELLING PRICES

int: chion

This section presents a caiculation of the reguired selling prices of
the methanol product. & required selling price is -that femired for a
minipun acceptable retuorn on comnen edquity. The requivéd pirices. are
calculzated vsing discounted cash flow metliddslogy. In-the bBase .case,

the wpethancl plant is assumed to be owned By & non=regnls

ted producer
and to be funded with 100% common ednity capital. AaA<-a sensitivity
case, the plant is assumed to be ownéd -and operated by d. regulated
utility prodoeer. Discounted cash flow rates of return to non~regulated
producers when the methanol is sold at the-mirket price of domperitive
fuels were also calculated. Changes in required prices with changes in

plant and coal costs and other parametsrs were also detérfined.
The "base case® calevnlations are based in part on the following:
& Plant Location:
& Southern Illinois Mine Mouth.

o Coal type and feed rates:

& 16,418 short tons pex day of Illinols Number 6 at
design capacity; 5,393,300 short tons pex year at
a 90% piant capacity factor.
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#» Coal purchase price and heating value:

¢ $24.25 per shoxt ton as received, mid-1080 dollars,
vhich is equivalent o $1.34 per nmillion Btu higher
heating value. The coal purchase price is assumed
to incresse at a rateé of 1.0% par year over the
inflation rate to account for the effect of resource
depletion.

» The highar hezting value of coal as recsived is
21.73 million Btu per short ton. or 10,637 Btu per
pound.

& The methancl preduction rate, expressed in several ways. is:
a 10,927 short tons par day, at design capacity.
e 78,450 barrels per day, at design capacity.
@ 2.29%5 miliien gellcns per day, at design capacity.

& 8.2125 billion Btu per hour (higher heating value),
at design capacity.

® 38,300 barrels per day distillate fuel oil higher
heating value equivalent, at desiyn capacity-

& The thermal eff:.c:.ency of methznol production (higher heating
valus basis) is 57.86 per eem:. not ineluding the heating
value of by-products.

;o

® A monetary i.nfla.tion.tate of B0 per ¢ent per year was used
in the analysis. rmte - applied tc all compoments
of cost, €.4., capitial, ceal, and operating costs.

® FRequired retumms on common equiby wexe sa't: at 20%/vear [or &
nen-ragulated producer.

® TClants were financed with 100% common equity by the non-
regulated producar.

& Plant desion and construction was assumed to commence ab the
- Beginning of - 1985,-and cemmercial- operation to staxt at the
beginning of 1990.
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For the regulated uwtility sensitivity case, the plant was financed with
3548 common ecquity, 134 preferved stock, mand 506 debr.. Required retuarn
on comon equity was set nt 16% pariyear, preferred stock dividends at

12.75% per yvear, and interest on .débr at 12.25%/year.

SUMMARY OF RESTILDS

The regquired selling price for a non-regulatad producer was found to ha:

Table A-1

Required Methano)l Selling Prices

Non~Regulated Producer

In Current
bollars at the In Mid-1980
Beq’ihni:_;q"-..ccif_..lseu Dollars,
Per Million Btu Higher Heating 5 18.57 5 7.51
Value
Per Million Btu Lower Heating 21.05 8.51
value
Per Barrel Distiliate Fuel Ci} 1a8.63 43.93
Equivaient Righer Heating
value
Pexr Gallon Methaneol Fuel 122.4¢ 45_5¢

The requiraed selling price in current dellars is defined as the price

which if inflated 10% per year together with coal and operating costs

will yield the producer a minimum-acceptable rate of return on common

squity of 20%/yr. This rate of return, is derived from the agsumption
that the minimum acceptable rate of-retwrn is 9.1% per year in the

dhsence of inflation.” AL 10% per year inflation, the minimm acceptable
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Table A=-2

Rates of Returm on Comnon Equity

Methanol Sold at Competitive Fuel Cost?

Competitive Fuel

Cost Escalation Rate Rate of Return
10% pear yea.r+ 22.3% per year
12.2% par yea.r5 31.2% pexX year

+58.17/M51lion Btu (mid-1980).
+10%fy_ear general inflation, no “real” cost increase.

5'10%fyear general inflation, 2% per year "real" increase.

Based on the above, it appears that methanel from ¢oal has zn excellent
chance of bacoming competitive in the liquid fuels market. However,

it is prudent to test the semsitivity of the required methanol price <o
factors that could potentially increase costs. These sensitii;s;ties are

repoyted in Table A-3.
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Table A-3

Effect of Factors That Could Incikease Reguired Msthauol Price

- Base Case

- *"Real”™ cost of coal increase
ar 3t/year

® - Plant fagilities cost 35%
more than in base case

& Thermal efficiency of methanol

production decreazes 10%

@ Construction period lengthens
by 2 yaars®

Required Price %+ Increase

$7.51 —

$8.41 12.0
$9.19 22.4
$8.26 10.0

$7.56, $8.49 0.7, 1.0

“The required price is sensitive te the fractions of expenditure for plant
in each vear of the extended construction period. The prices shown are

respeotively for:

by the same fraccional expenditures in the last
case, and {2) tha same fractionsl expenditufres in the

(1) no expenditures in the first two years followsd
five years as. in thé five year base
first five years as in the flve

year base case followeéd by no expunditures in the last two years. ThHe
firsr case might be the result of intarvencr objections when the project
is announced and the second thz result °f a delay by intervenors of

plant starteup.

Except for the plant cest overrum, none of the negative factars, taken

alone would cause the required price to exceed the $B.17 per million

Btu cost of competitive petroleum fuels by a wide enough margic to rule

methanol out of the clean licuid fuel market. However, even with- the

plant cost overrun, if the methanol is sold at the cost of competitive

fuels with the campetitive fuel cost increasing at 2%/year in ¥eal dollars,

the rate of return woold be in excess of the 20%/yr. required yeturn-
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As might be expected, the loan guarantes has a dramatic a«ffect, indicating

that any apprecisble level of loan quarantee up te 75% will prowide
significant price protection. The interest rate on the loan is 12.253
ber year. As alseo might be expected. the required prices would alse

decraase schstantially if the plant wers owned by 2 regulated utilicy.

The balance of this section presents plant costs as estimated by Fluox,
ar estimate of operating costs, and methodology used in caléulating
recuired selling prices and other finmancial information presented

above .

Estimated Cost of Plant

The plant facilities investment expressed in mnid-1979 dollars is presented

in Table A~5 and a~¢ by plant zaction. The figures in Table A~5 are
based on a U.S. CGulf Coast location. Factors are applied to these
figures to estimate the ¢ost of che facilitles at an Illinois locavion,
as presented in Table A~6. As noted, costs in Table A=-6 were increased

by 13 peicent to converi them to mid-198035, to enable calculation of

required prices exprassed in mid-19805. Proces:y and project contingencies

have been added. Frocess cort.-rancies are added -nly w¢ those sections
«f the plant not conslidered to ke copmercially proven ac this time.
Process and project contingency rates used in this egtimate are shown

in Table A=7.

The estimate of pilant cost is a "factored” estimste. In this type of
estimate, vendor quotations are obhtained for the major equipment items,
and sales taxes and costs of transportation to the site are added.

Then factors are applied to cover all costs necessary to construct the
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Tible RA<8-

Variable COECEN -
Water S
Ash-pisposal. '
PotAl

YAt 100V annual ¢Apacity fHEtoY.

General and adbinistrarive expernse BOVEE ety cherpla.m:msam

additional SOrporidtes expuibe uaseseimated At O of (plant. facllicies

investment.
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»  Rawwater - 50¢iper-th

The amount ofucalauonm

arrive av the escalated it et % o ENSLT
caledlation, expenditires ave Absimed to be nade in che niadie:

year.
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Investmant tax cradits ire-ealéulat

poxtish of escalared plant facild
expensable: portion of plant- Faciligi

which. amswits to 1.4075 pey cent of plant $asilities. investment.

EER uffset's f2 e iak g Erm _e::pens:mg the ‘sales: ta:: pnrt:.on

of plant Ffasilities fnvestmstit ami organa.zatxon and, sta:tup expieiise.,

The net outlay for plant is thdn the: HBE: out—oﬁ-pdcket CAEY . FvasEHernt

in the plant.
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weirleitng capléal. quantity: 48156

royalties are assumed paid:at: )

& This Being the gase
the rave of retus

(1+091) {1e20Y = _;_'[__._:.6:'-_1_;_-::{ 3

to presefve o rate oL retiiEn
dollars. .

of that year. As noted on. rhe fabl ile,. e methan ozwouldno‘bbesoldat s

the Year-by-year prices, hut atmarkatprices Boweverrtheyear—by-year :
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prices chown on the contimuation: of Table-A-1l. as.shown, the required.

value). Whis iz the price st lis/begin
which i fndesed to the TOV Do, Yokt

8 20:0%/yeaz DCF £abe OF veruDy

dollars, this price is eguiviiént

It iz not necesta

price, for 4% is Justified dn-
tabile SWgMb 42 Ehe 2os i
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is calvnlated assuming the net outlay for the plant is funded:-by debt

indicated on Table A-13, whin <o od the plant is-financed with-
50% debr, 354 comman equity and ISV préferyédd svocks In-EHIS Ease o

expenditure is expensed during -the-dusim-consteubtion Berisd, sinice

in most cases, Such e ses are ca;n .

of calcnlating future revenue requireHentsl.

are caloulated at 10% of escala t:edp

sales tax. They are then normAlized

of capizal, and thé outstanding anniz

cspital.

Ai1l revenue reguirements for ;hezm
in Table A~J3, Since, dm.theory, &

at irs actual costs, includin

—
return on cotoon -equity  for-any year: i
anoint of common equity outstanding at

the required return on .copson equity (16:i0v/year). 1

preferred stock, debt and common eddity ave each: on’s

- projéct 1ife: -

basis through book depreciation ovér the: 30 .yeéas _
Preferred stock dividends are &t the.rabe of 12(7SV/year snd Interest
on debt is 12.25%/year. Sum-of<thésyesr”s digits spreciation s

used for tax purposes Over a - tak l:.feoilByaazs P A o

saivage value. JXuocome taxes were rediced through nogpmalizarion: of

investment tax credits ovexr the project life.
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market.

is now - {mid=1980) about SBY

Flow to - Colon  Squity -onyva

on Table A+ES, would-a1s0:pEevi
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