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COST ESTIMATES FOR ALTERNATIVE BASE-LOAD
GENERATION SYSTEMS

lThe cceputer program CONCEPT has been used to rough check the applicant's
capital cost esti= ate for the proposed nuclear power station and to esti= ate
the costs for fossil-fired alternative generation systems.

This computer program was developed as part of the nuclear assessment
activities of the Depart =ent of Energy, and the work was performed in the
Engineering Technology Division at the Oak Ridge National Laboratory.
The code was designed primarily for use in exasining average trends in
costs, determining sensitivity to technical and economic factors, and
providing reasonable long-range projections of costs. Although cost
estimates produced by the CONCEPT code are not intended as substitutes
for detailed engineering cost esti=ates for specific projects, the code
has been organized to f acilitate =odifications to the cost models so
that costs can be tailored to a particular project. Use of the cceputer
provides a rapia means of esti=ating future capital costs of a project
with various assu.ned sets of economic and technical ground rules.

DESCRIPTION OF THE CONCEPT CODE

The procedures used in the CONCEPT code are based on the premise that
any central station power plant involves approxi=ately the same =ajor
cost components regardless of location or date of initial operation.
Therefore, if the trends of these major cost components can be established
as a function of plant type, size, location, and interest and escalation
rates, then a cost esti= ate for a reference case can be adjusted to fit
the case of interest. The application of this approach requires a detailed
cost model for each plant type at a reference t ndition and the deters 1-
nation of the cost trend relationships. The generation of these data has
comprised a large effort in the development of the CONCEPT code. Detailed
inves tment cost studies by an architect-engineering firm have provided
basic cost model data for light water reactor nuclear plants and for
coal-fired plants.2-7

Each cost sodel is based on a detailed cost estimate for a reference plant
~

at a designated location and a specified date. This estimate includes a
breakdown of each cost account into costs for factory equipment, site
labor, and site materials. A typical cost model consists of a large nu=ber
of individual cost accounts, each of which can be altered by input at the

3 is useduser's option. The DOE (formerly AEC) systas of cost accounts
in CONCE?T.
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To generate a cost estimate under specific conditions, the user specifies
the following input: plant type, location, net capacity, beginning date
for construction, beginning date for coc=ercial operation, and rate of
interest during construction. If the specified plant si:s is different
from the reference plant si:e, the cost for each account is adjusted by
scaling functions which define the cost as a function of plant size.
This initial step gives an estimate of the cost for a plant of the
specified type and size at the reference date and location.

The code has access to cost index data files for 20 =ajor cities in the

United States. These files contain data on wage rates for 16 construction
crafts and unit costs for 7 site-related caterials as reported by a trade
publication over the past 15 years.9 These files also contain U. S. average
cost index data for factory equip =ent as reported by the U. S. Department of
Labor.10,11 These data are used to determine historical trends in costs
of factory equipment, site labor, and site sacerials, providing a basis
for projecting future costs. These cost data can be overridden by user

input if data for the particular project are available.

This technique of separating the plant cost into individual components,
applying appropriate scaling functions and location-dependent cost adjustnents,
and escalating to different dates is the heart of the computeri:ed approach
used in CONCEPT. The procedure is illustrated sche =atically in Fig.1.

ESTIMATED CAPITAL COSTS

The assumptions used in the CONCEPT calculations for this project are listed
in Table 1. The total plant capital investnent cost es',1=ates are sc==arized
in Table 2. *
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1 READ IN DATA DEFINING CALCULATICNS
iP

o 8. SUM ALL DIRECT AND IN0lRECT COSTS

2. RETRIEVE REFERENCE PLANT COST
MCOEL FROM COMC OATA F11.E

y
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3. READ IN DATA CVERRICING BASE ' L " ' " "

PLANT COST MCCEL AND DEFINING
YEARS FOR ANALYSIS CP HISTORICAL
ECulPMENT, l.A80R AND MATERIALS
COST DAT/. (CPT CNAL WITH USER) o

10. CALCULATE ESCALATICN OURING
o CONSTRUCTION

4 RETRIEVE HISTORICAL ECulPMENT.
LABOR ANO VATERIALS COST DATA
FRCM LAMA DATA 81LE AND FIT O ATA o

11. CA LCULATE INTER EST CURING
CONSTRUCT!CNo

5. READ IN DATA CVERRIDING CALCULATIO
ESCALATICN RATES (CPT CN A L WITH
USER) o

.

12. SUM ALL COSTS
iP

S. A0JUST 3. 4. ANO 5-OtGIT LEVEL REF-
9ER ENCE PLANT COSM TC SPECIFIED
PLANT SIZE. LCCATICN DATE. CVER. o

TIME. AND PRCCUCTIVITY
13. DEVELOP CASH FLCW 'NFORMAT:CN

o

7. READ IN D ATA CVERRICING CALCULATED
COSTS (CPT|CNAL WITH USER) o

14 PRINT REPCRT CF COST EST MATE
(CE* AIL CPTICN AL WITH USER)

Fig.1. USE CF THE CONCS77 P9CGRAM FC A ESTlMATING CAPITAL COS*S.
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Table 1. Assunpciens used in CONCEPT calculations for

the Pebble Springs Nuclear Pcver Project

(Revised Septe=ber 21, 1979)

Plant type Two-unit FWR

Alternate plant types Four-unit coal

Unit size 1240 MWe, net, each unit (nuclear)
630 MWe, net, each unit (ccal)

Plant location

Actual Arlington, Oregon .

CONCE?T calculations Seattle, Washington

Site labor require =ents 7.9 nh/kWe (nuclear)
7.6 =h/kWe (ccal with scrubbers)
6.1 ch/kWe (coal without scruboers)

Escalation during construe:1on

Purchased equipment 8"/ year

Site labor 8"/ year

Site =aterials 8 / year

Interest during constructica 10.8 / year, cenpound

Start of coast:,uction date:

Unit 1 Unit 2 Unit 3 Unit 4
Nuclear Jul 1981 Jul 1983

Coal Mar 1983 Nov 1984 Mar 1986 Nov 1986

Start of cc=rercial operation date:

Unit 1 Unit 2 Unit 3 Unit 4

Nuclear Nov 1988 Nov 1990

Coal Mar 1988 Nov 1988 Mar 1990 Nov 1990

to -$nn.1. o ! _. Oi
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Table 2. Total plant capital invest =ent su== aries for
a two-unit (2480 We) press trized water reactor nuclear power plant

and for four-unit (2520 We) coal-fired plants as alternatives
to the Pebble Springs Power Project

(Revised Septe=ber 21, 1979)

Coal Coal
with without

FWR Scrubbers Scrubbers

Direct Costs (=1111ons of dollars)*
Lend and land rights 2 2 2

Structures and i=provemen:s 230 146 152

Reac:or/ boiler plan: equipcent 325 492 340

Turbine plant equip =ent 285 252 250

Electric plan: equipcene 92 108 90

. Miscellaneous plant equipment 28 28 28

Main heat rejection systa= 48 46 46

Subtotal (direct costs) 1010 1074 908

Indirect Costs (=illions of dollars)* ,

Construction services 128 118 90

Ec=e of fice engineering and services 134 36 30

Field office engineering and services 57 36 30

Cwner's costs 84 108 108

Subcotal (indirect cos:s) 403 298 258

Direct and indirec: costs 1413 1372 1166

Ccntingency allowance 142 136 116

Total Costs (=illions of dollars)

Total direc: and indirect cos:s* 1555 1508 1282

Allowance for escala:1on 934 1188 1012

Allowance for in:eres: 1546 963 818

Plan: capital cos: a: co==ercial
operation

Millions of dollars 4033 3659 3112

Oc11ars per kilcwa:: 1627 1452 1235
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