Swction 6

CAPITAL COST ESTIMATES AND ECONOMIC EVALUATION

BaSTS OF EVALUATION

The economic evaluation has been made using the standard EPRT procedure, whick
employs disceunted cash flow (DCF) apalysis. The use of & standard procedure
facilitates couparison of altermates cases whose costs xay be taken from different
sources.

2 consistent set of eriteria for estimaring capital requirenents and determining
cost of the product was suppiied by EPRI. These criteria are summarized in
Table 6-1 which follows.

Plant investment estimates contain a contingency which iz divided into two parts.
The first part is a project contingency whick is intended to cowver additional
equipment that would result from a more detailed design of a definitive project
At an actual site. The second is a process contingency which is applieé to
wproven technology in an effort to guantify the uncertalaty in the design,
performarce and cost of the commercial-scale equipment. Historically, as a new
technelogy develops from the conceptusl stage to commercial reality, a variety of
technical problems emerge which were not considered during the early stageés of
the development. Selution of these problems generally results in an ipcrease in
the cost of the technology due to the need for more expensive materials of con-
struction, more complaz equipment specifications, and sometimes the need for
addi.t:.onal processing equipment. A total plant process contingency is arrived at
by applying a separate contingency io individual process umits based on their
state of development and accummulating the results.
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CAPITAL INVESTMENT BESTS

Total Plant Tnvestient

Total Plant Investwent Definition = -

Process. Plant Investnent -

General Facilities Cost




Project Contingency

TOTAL CAPITAL REQUIREMENT
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Table &~1 (Continued)

These items are discussed below:

Frepaid Royalties 0.5 pereent of the Process Plant Invest—
ment (excinding centingencies).

Preproduction Costs The preproduction costs are intended to
cover operator training, eguipment checi-
out, major changes in-plant equipient,
coal and-otber materials during plant
sta:w_p.-.

The preproduction. costs. are.estimated as
followss

e 25 percent of full capacity coal

cost. £ér one-month, {This-charge
is to cover inefficient. operation
during the startup: period:)

& 2 percent of Total Flant Investment.
(Ih:.s ¢hatge i% to cover expectad
- and-modifications to equip-
ment that will be peeded to-bring
the plant wp to fixll capacity.)

Inventory Capital The value of inventories of coal and
other consumables is capitalized and
inciuded in the inventory capital aceount.
Inventory capital is the sum of the
following:
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Table 6-1 {Contimusd)

allowanee for Funds Duriog
construction (AFDC)
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OPERATING . COST -EASES

Fixed Operating Costs




Maintenance Costs

-
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Table 6-1. {Continued)

Overhead Charges:

Coal Cost

Rﬂw Water
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Table &-2

CONTINGENCY FACTORS ON CAPTTAL INVESTMENIS

Process Project
Dnit Section Percent Percent

Q1 Coal Preparation 0 is
12 2ir Separation 0 20
21 Coal Gasificstion 10 30
31 Gas Processing and Cooling

C0S Hydrolysis 0 20

shift Conversion o 20
3z Acid Gas Removal (Rectisol) 0 20
41 Methanol

Methanal Synthesis 0 20

Matharipl Refining o 20
51 Emissiens Control

¢laus sSulfur o 20

Tail Gas Treating 3 20
61 Stean and Power Generation

Boiler Plant o 25

Turbogenarators 0 25
71 Produet Storage ané Shipping 0 20
51 otilities o 25
91 Off~gites a 30
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TLANY INVESIMENT

The cost estimates presented herein are based upon mid-1979 pricing with ne
allowance made for escalation beyend that time. Field labor rates and prodice
tivities are repressntative of thuse to be expected in downstate Illinois. The
required xkilled labor is assumed to be available fras the labor pool Irom the
general area.

The site is assumed to be level and no piling will be required. Ar arbitrary
allowance bas been included for site prepavation.

The costs are broken down in 2 pmmber of functional ssctions in the presentation
which follows. The cost estimates for thése various sections wers déveloped-by
severa) different estimating techniques. Fer several secticis individual equip-
ment prices were obtained, either fram equipment vendors or frow- in-house.sources,
then total prices developed by factoring to selling. prices basedafpon: in-house
cost correlations. For certain other sections, costs wére derived: By capacity
fartoring from similar services contained in prior Fluor stiidies. Ia some cases,
the prices contained in these prior =fforts wera cbtained from licensors on a
total plant basis. A tabulation of the sources for pricing the warious sections
is presented below:

Unit Description

a1 Coal Preparation Total umit price cbtained by
factoring frow previous EPRI
studies involving the raceiving
and handling of coal intended as
feed to a Texaco wiit.

11 Air Sepacation Prices from study work done on
Research Project 411-4, adjusted
for use of steam turbine com-
pressor drives in lieu of gas
turbines.

21 Coal Gasification Costs derived from previous EFRI
studies in esal gasification as
adjusterd for operating pressures.
Costs for superheating-type
waste heat boilers developed
£from preliminary information
furnishked by equipment suppliers
on 4 previous EPEI project.
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Unit

32

51

L7

61

6l

71

9]

bescription
Gas Processing and Cooling

Acid Gas Removal

Methancl

Claos Sulfur

Tail Gas Treating
Boiler Plant

Turbogenerator
Product Storage and Shipping
Urilities

Off-sites

Capital Cogt Presentation
Tables -4 and 6~5 present the plant investment for the facility, broken down by

Estimating Basis

Prices for all maior equipment
ohtained primarily from in-house
sources and -from egquipment
suppliers in a few dnstances.

selling price for the Rectisol
unit obtained fiom lLinde AG

through Lotepro, their U.5.
affiliare. Fliuor esrtipated the

cost of the refrigsration unit
from a previous study.

Prices for all-major equipment
obtained primarily frem ivelhouse
soirces and from-eqiipment
suppiiers in-a. few instasices.

Price for this wnit factorsd
from previcus Fluor studies.

Price for this umit factored
from previsus Fluor studies.

Price-based upon telaphons
quotation from- egquipment supplier,

Price for turbogenerators was
developed by Fluor with assistance
frof: vendors.

Prices for tankage developed
£ram previoves Flior studies and
from in-house cost correlations.

Prices for the various utility
systems factored from piior
Fluor work.

Costs were developed from previcus
Fluor projects.

section. -Also iancluded are the various cost categories of direct £ield material
(DFHM), direct field labor (DFL), and sales tax. The sum of DFM and DFL constitutes
direct f£ield costs (DFC). At EPRI's request, ali subcontracts have been divided
into DFM and DFL accounts on the basis of 75:25 materials to labor. The column
identified as angineering and support costs represents the sum of indirect field
costs, contractor's home office costs, and contractor's fee.
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Table 6-8.presents a ¢aléuld

The First-yéar product cost
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Total p]_ant Invq:

Preproduction Costs
Inventory Capita

Inftial-Catalyst 4

AlYowance ifor Funds
Lana

Fotal Capital
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Table 6~8

ARNUEL OPERATING COSTS 2ND PRODUCT PRICES

Coal Cost, 5/10° gtu (V) 1.00
FIXED OPERATING COSTS, S1000/Y¥R
Operating Laber 6,789
Haintenance Labor 12,845
Maintspance Materials 19,267

Adminstrative and Support Labor 5,890
Geperal and Administrative Expense 280
Total Fixed O&M First Year

VBRZA'BLE O?ER&‘.I‘.‘IHG COSTS EXCLUDING FEEDSTOCK
S10007/3R

Water 1,766
Catalysts and Chemicals 5,634
Ash Disposal 2,188
Total Varidble (excluding feadstock) 9,588
FEEDSTOCK COST (FEIRST~YEAR}), $1000/YR 120,263
30-YEAR LEVELYZED D&, COSTS, $1000/YR
30-Year Levelirzed Fimed O& 166,693
30-Ysar Levelized Variable 084 18,083
{exciuding feedstock)
30-Yesr Levelized By-Product Credit . 0
A0~Yaar Levelized Feedstock 232,348
i
f 30-YEAR LEVELIZED FIXED CHARGES (CAPITAL), $I000/YR 260,782
]
] 30-YEAR LEVELIZED PRODUCT COST, TOTAL 617,906
: (PERIOD 1985-2018), 510007/¥R
f 30-YEAR LEVELIZED PRODGCT COST, $/106 Beh (mmv) 8.88
’ FIRST-YEAR (1985) PRODUCT COST WITH 4.71
: € PERCENT/YEAR PRICE INFLATION RATE,
{ £710% Btu (HAV) ‘
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