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CONCEPI' - COMPUTERIZED CONCEPTUAL COST ESTIMATES 
FOR STE.AM-ELECTRIC POWER PLANTS 
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ABSTRACT 

The CONCEPT computer code package was developed to pro­
vide conceptual capital cost estimates for nuclear and fossil­
fueled power plants. Cost estimates can be made as a function 
of plant type, size, location, and date of operation. Output 
includes a detailed breakdown of the estimate into direct and 
indirect costs according to the US.AEC accounting system de­
scribed in document NUS-531. 

Cost models are currently provided for single-unit PWR, 
BWR, and coal- and oil-fired plants. Work is in progress to 
provide cost models for single-unit H'ro-R and gas-fired plants 
and for two-unit plants. 

Keywords: capital costs, power costs, power plant 
economics. 

INTRODUCTION 

Electric utilities now have an unprecedented number of power plant 

types available to meet growing energy requirements, and the total cost 

for any type of power generation depends greatly on the capital cost of 

the power plant. This is especially true for nuclear plants being planned 

at the present time, since about 75% of the energy cost will be due to 

fixed charges on capital investment. The selection of a plant which will 

provide the most economic generation of electric energy, while complying 

with environmental requirements, will be influenced by many factors. 

Thus, accurate estimates of capital costs are essentia3.. in comparing the 

economic merits of different types of power plants. 

*Reactor Division, Oak Ridge National Laboratory. 

tApplied Science Department, Computing Technology Center. 
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Three computer programs, which are referred to as the CONCEPI' pacic­

age, have been developed at Oak Ridge National Laboratory (ORNL) and the 

Computing Technology Center (CTC). This computer package is designed to 

provide a rapid means of estimating future capital costs of different 

plants under various sets of economic and technical ground rules. For 

application in system expansion studies, these capital cost estimates 

should be based on the specific location and operating date being con­

sidered. This requires an understanding of trends in cost components, 

such as labor rates, labor productivity, and material and equipment 

prices as a function of location and time. However, cost estimates pro­

duced by CONCEPT are not intended as substitutes for detailed cost esti­

mates for specific projects. 

This report describes the second generation in the development of 

the CONCEPT package,* consisting of three separate canputer programs as 

illustrated in Fig. 1. The CONTAC auxiliary program, described in Appen­

dix A, is used to read cost model data for the various types of plants 

from punched cards and to generate data files on magnetic tape. The 

CONLAM auxiliary program, described in Appendix B, is used to read his­

torical data for materials and labor costs at various locations from 

punched cards and to generate data files on a second magnetic tape. The 

two auxiliary programs, CONTAC and CONL.AM, are important parts of the 

total CONCEPT package and must be used to generate, update, or modify 

the data files stored on magnetic tape. The main body of this report is 

devoted to the CONCEPT program, which retrieves cost model data and his­

torical cost data from the two previously generated magnetic tapes and 

generates cost estimates based on the ground rules specified by the user 

at program execution time, 

The programs are written in FORTRAN IV for the IIM 360 class of 

machines. Less than 15OK of computer core are required for any one of 

the three programs. Computer time required for a single cost calculation 

is dependent on the complexity of the case, but averages cnly a few 

seconds. 

*Previous work is documented in Refs. 1 to 3, 
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Fig. 1. CONCEPT II package. 
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The CONCEPT package, including auxiliary programs and cost model and 

historical cost data sets, will be made available from the Argonne Code 

Center, Argonne National Laboratory, 9700 South Cass Avenue, Argonne, 

Illinois 60439. Questions regarding the details of the CONCEPT package 

should be directed to either H. I. Bowers or R. C. DeLozier. 

GENERAL DESCRIPTION OF THE CONCEPT CODE 

The procedures used in CONCEPT are based on the assumption that any 

central station power plant of the same type involves approximately the 

same major 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 time, location, and plant type and size, 

a cost estimate for a reference case can be adjusted to fit any case of 

interest. 

The application of this approach requires a detailed cost model for 

each plant type at a reference condition and the determination of the 
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cost trend relationships. The generation of these data sets comprises a 

large effort in the continuing development of the code. 

The cost model for each type of plant is based on a detailed cost 

estimate for a reference plant at a designated time and location. Each 

estimate includes a detailed breakdown of each cost account into costs 

for equipment, labor, and materials. The cost models are stored on mag­

netic tape by the auxiliary program CONTAC, described in Appendix A. 

Data that reflect historical trends in economic factors (such as 

labor rates and prices of materials) for 23 locations are stored on a 

second magnetic tape by the auxiliary program CONiiAM, described in Appen­

dix B. CONCEPT uses the data stored in these historical cost data files 

to calculate cost indexes for translating the cost model data from the 

base (or reference) time and location to the selected time and location. 

Data defining escalation rates for equipment costs and productivity of 

craft labor are stored in a BLOCK DATA subprogram. 

The input to CONCEPr consists of the net plant electrical capacity, 
plant type, plant location, date of beginning of design and construction,* 

date of commercial operation, length of workweek, and interest rate. Any 

constant, variable, or cost array stored on the cost model tape or in the 

BLOCK DATA subprogram can be altered by input option. In addition, the 

escalation rates calculated by the code from data stored on the histori­

cal cost data tape can be overridden by input option. Thus contingency 

cases can be examined with a minimum of effort, and the cost model can be 

altered at execution time to take into account known costs or factors that 

affect the design of the plant, such as seismic problems or availability 

and type of heat sink. 

As an example of the procedures described above, suppose a cost es­

timate for the year 1971 is available for a 1000-MW(e) PWR plant located 

on a site near Middletown, t and a cost estimate for 1980 is desired for 

*Beginning of design and construction is defined as the date the 
order is placed for the nuclear steam supply system or the fossil-fueled 
steam generating equipment. 

-!Middletown represents the USAEC standard hypothetical site de­
scribed in the AEC Guide for Economic Evaluations of Nuclear Reactor 
Plant Designs. 4 
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a corresponding plant located on a similar site but near another city. 

The new estimate is obtained by adjusting factory and site-related costs 

for the Middletown plant by the ratios of the projected 1980 cost indexes 

for the new city to the 1971 cost indexes for Middletown. 

The technique of separating the plant cost into individual components, 

applying appropriate cost indexes, and summing the adjusted components is 

the basic tool used in CONCEPI'. A schematic illustration of this tech­

nique is presented in Fig. 2, Three sets of cost indexes as functions 

of time and location are required. These indexes are used to adjust the 

costs of equipment, labor, and materials. The equipment cost indexes are 

calculated from functional relations, and the labor cost indexes are cal­

culated from basic parameters, which include wage rates for the various 

EQUIPMENT COST 

ADJUST BY 
APPROPRIATE COST 

INDEX RATIO 

I BASE COST 

DIVIDE INTO EQUIPMENT, 
LABOR, ANO MATERIALS 

COMPONENTS 

I LABOR COST I 

ADJUST BY 
APPROPRIATE COST 

INDEX RATIO 

SUM TO 
ADJUSTED 

TOTAL COST 

ORNL- DWG 72-7298R 

MATERIAL COST 

ADJUST BY 
APPROPRIATE COST 

INDEX RATIO 

Fig. 2. Method used to adjust base costs in CONCEPT. 
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crafts, labor productivity, and overtine considerations. The materials 

cost indexes are calculated fron unit costs for site-related ,naterials, 

-;1hich include structural steel, reinforcing steel, concrete, and lumber. 

A detailed breakdown of the labor and materials categories is included in 

Appendix B. 

Figure 3 indicates the general flow of calculations in CONCEPT. The 

cor':.puter code follo-,rs this procedure closely; however, the illustration is 

not a detailed cor.1puter program flowchart. An important feature of this 

arrangement is that the second block of the diagram utilizes the cost model 

data stored on magnetic tape for different types of power plants, and all 

the other blocks are independent of plant type. Therefore, when other 

types of plants are studied, the computational sections of the CONCEPT 

program remain intact, and only the cost model for a reference plant need 

be provided for each type of plant. 

Block 1 refers to the input data stream. This input is read from 

punched cards and, for each case, must include the plant electrical ca­

pacity, reactor type (or fossil-fuel type), plant location (city), and 

design and construction period. The code will make the following assump­

tions if they are not overridden by input data: (1) costs are referenced 

to start of design and construction, (2) 4o-hr workweek with no overtime, 

and (3) constant 7%/yr simple interest for calculating interest during 

construction. Cases of interest will differ from these hypothetical 

cases, depending on what measures need to be taken to establish a firm 

foundation, insure against earthquakes, provide for a heat sink, etc. 

Therefore, an input option is included in CONCEPT to allow any constant 

or factor in the cost model to be changed at the time of program execu­

tion. This option can also be used to alter escalation data used for 

calculatinG cost indexes. Changes made at this step are not permanent 

changes to the data used in CONCEPT, but apply to the cases in the cur­

rent run, unless changed again. 

In block 2 the cost model data for the type of plant specified by 

the input data are retrieved from the cost model tape. If a cost model 

for the type of plant specified is not found on the tape, a diagnostic 

message will be printed and a PWR cost model selected. 
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9. CALCULATE CONTINGENCIES 
AND SPARE PARTS. 

10. SUM ALL DIRECT COSTS. 

11. CALCULATE INDIRECT 
COSTS, EXCEPT INTEREST 
DURING CONSTRUCTION. 

12. SUM ALL DIRECT AND 
INDIRECT COSTS. 

13. CALCULATE INTEREST 
DURING CONSTRUCTION. 

14. SUM ALL COSTS. 

15. PRINT REPORT OF COST 
ESTIMATE (DETAIL 
OPTIONAL WITH USER). 

Fig. 3. CONCEPT - general flow of calculations. 
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In block 3 each of the two-digit direct cost accoi.mts (e.g., account 
22) is scaled to the specified plant size. These costs are calculated by 
using mathematical models that define each two-digit account direct cost 
for the reference plant as a function of size. These scaled two-digit 
account direct costs (called base costs) form the basis for all detailed 
costs estimated in succeeding calculations. The final direct cost esti­
mates (block 8) are made by successively adjusting the base costs by use 
of cost indexes and multi pliers developed from the cost model. The op­
tional input feature permits the user to specify adjustments in addition 
to those developed by the code. In general, adjustments in cost model 
data should be made at the most detailed account level (three-, four-, 
or five-digit account) of block 7. The only exception is a change af­
fecting an entire two-digit account, which can be made by changing the 
cost model data at the two-digit account level. 

In block 4 the historical cost data are retrieved, and cost indexes 
are calculated for adjustment of costs to the specified location and for 
projection of costs to the specified dates. This step utilizes the his­
torical data stored on magnetic tape by the CONLAM auxiliary program and 
data stored in the BLOCK DATA subprogram. 

In block 5 each two-digit account direct cost estimate is first di­
vided into three components: equipment, labor, and materials. These 
three components of each two-digit account are then escalated to the 
starting date and adjusted for location and length of workweek. Costs 
of equipment and materials are treated by multiplying by the ratios of 
the projected cost indexes for the selected location and time to the cost 
indexes for the cost model location and time. Labor costs are treated 
in a similar manner and, in addition, are adjusted for differences in 
productivity and overtime charges. This step utilizes the cost indexes 
calculated in block 4. 

In block 6 the three components of each two-digit account are esca­
lated from date of start of design and construction to date of commercial 
operation, if this option was selected by the user. This operation re­
quires a cumulative cash flow curve for each two-digit account. As with 
other cost model data used in CONCEPT, these curves are stored on the 
cost model tape and are alterable during execution. 
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In block 7, the three-, four-, and five-digit account costs are cal­

culated from the three components of the two-digit account costs from 

blocks 5 and 6. This calculation uses cost model data that allocate a 

fraction of each two-digit account cost component (equipment, labor, and 

materials) to the appropriate ,three-digit account. Four- and five-digit 

accounts are similarly allocated as fractions of three- and four-digit 

account cost components respectively. It is at this level that the cost 

model can logically be modified to reflect design differences between the 

base plant and the plant of interest. For example, in a high seismic risk 

zone, several of the four- and five-digit accounts might be increased to 

include the extra cost of additional concrete and reinforcing steel. Any 

change to a higher-level account (except to a two-digit account) must be 

accompanied by consistent changes to the subaccounts of that account. 

In block 8 the adjusted three-, four-, and five-digit account costs 

from block 7 are summed to the two-digit account level. 

In block 9 contingencies and spare parts are calculated for each two­

digit account, using methods similar to those recommended in NUS-531. 4 

These items are calculated as percentages of corresponding two-digit ac­

count costs. 

In block 10 all direct costs are summed, including contingencies and 

spare parts. 

In block 11 all indirect costs, except interest during construction, 

are calculated in a manner similar to the reconnnendations in NUS-531. 4 

Cost allowances are included for construction facilities, equipment, and 

services; for engineering and construction management services; and for 

other miscellaneous items, such as taxes and insurance during construction, 

staff training, plant startup, owner's general and administrative services, 

and allowances for licensing activities and preliminary investigations and 

studies. However, USAEC Report NUS-531 was published in early 1969, and 

some of the cost allowances reconnnended therein are lower than actually 

experienced during recent years. Hence, these indirect cost allowances 

have been revised upward as shown later in this report. Indirect cost 

data can be altered at program execution time, if desired. 

In block J2 all direct and indirect costs are summed. 
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In block 13 interest during construct ion is calculated. This step 

utilizes the same cumulative cash flow curves as the escalation calculation 

discussed in block 6. The user may specify either simple or compound 

interest calculations. 

In block 14 all costs are summed to give the total capital cost of 

the specified plant. 

In block 15 the final cost report is printed. The amount of detail 

is optional with the user, allowing either a one-page summary at the two­

digit account level or a multipage detailed listing at the three-, four-, 

and five-digit levels including man-hour estimates and a total cumulative 

cash flow curve. 

COST MODELS FOR REFERENCE PLANTS 

CONCEPT providee cost models for single-unit PWR and BWR nuclear 

plants and coal- and oil-fired fossil plants. The detailed cost model 

data for the reference PWR plant are listed in Appendix A, and the output 

for example problem 1, discussed later in this report, reproduces this 

cost model. A choice of run-of-river cooling, natural draft cooling towers, 

or mechanical draft cooling towers is available for all plant types. Work 

is in progress to provide cost models for single-unit H'ID-t--: and gas-fired 

plants and for two-unit plants. 

The present cost models were developed fra:n investment cost studies 

and detailed cost estimates for hypothetical 1OO0-MW(e) plants which were 

prepared for the U.S. Atomic Energy Commission by United Engineers & Con­

structors, Inc. 5 The hypothetical plants are assumed to be located at the 

AEC Middletown site, which is described in considerable detail in the AEC 

guide for economic evaluation. 4 This site is favorable in all respects, 

including an adequate supply of cooling water, low population density, 

satisfactory transportation facilities, and sufficient labor supply for 

a 4o-hr workweek. Plants using run-of-river cooling systems are assumed 

to be provided with 57°F cooling water, and plants using cooling towers 

are designed for 7O°F wet bulb temperature. 

The two-digit account direct costs for the reference plants as a 

function of plant size are described by equations fitted to cost-size 
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scaling curves like those shown in Fig. 4 for PWR plants. These curves 

and equations are estimated to be representative of capital costs for 

unit sizes in the range from 500 to about 1500 MW(e) and should be used 

with care outside this range. The coefficients defining the equations 

vary as a function of plant type and can be altered through the optional 

input data stream. 

Each total two-digit direct cost account is divided into equipment, 

labor, and materials components using relationships calculated by the 

code from the detailed costs included in the cost model. These relation­

ships are assumed to be independent of plant size in the present version 

of the code. The more detailed three-, four-, and five-digit costs are 

calculated in a similar manner also using relationships developed from 

the cost model. 

The cost model for each type of plant includes distributions of labor 

and materials. These are used in calculating cost indexes for adjusting 

base costs to other locations and for projecting costs into the future. 
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The calculation of interest and escalation during construction re­

quires a cash flow curve for each two-digit account. A set of two-digit 

cash flow curves for each cost model is stored on the cost model tape. 

Typical curves for nuclear plants are illustrated in Fig. 5. These cash 

flow curves are assumed to be approximately the same for all similar type 

power plants and, like the other important parameters, can be changed 

with the optional input feature. The curves are normalized, so the range 

for both axes is from zero to one. The origin corresponds to the date 

of placing the order for the nuclear steam supply system (or fossil­

fueled steam generators). Approximately 0.3 on the abscissa corresponds 

to the date of issuance of construction permit and start of actual con­

struction, and 1.0 corresponds to date of commercial operation. 

Indirect costs (accounts 91, 92, and 93) are assumed to be functions 

of total physical plant direct cost, including allowances for spare parts 

and contingencies. Equations were fitted to the curves shown in Fj_g. 6, 

and the coefficients are stored with each cost model. 

The cost model for each type of plant also includes default values 

for several parameters, factors for calculating allowances for spare parts 

and contingencies, a table of interest rate as a function of time during 

the design and construction period, coefficients for calculating escala­

tion of labor and materials for the base cost model, an array defining 

the number of accounts, and tables of account headings. 
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All data in the cost models can be altered temporarily at program 

execution time through the optional input feature. This important fea­

ture is discussed in greater detail later in the section on data input 

and is illustrated in the ex.ample problem section. Permanent modifica­

tion of cost model data is accomplished through use of the CONTAC auxil­

iary program described in Appendix A. 

COST HIDEX DATA 

Historical cost data for labor and materials for 20 U.S. cities, two 

Canadian cities, and one special site are stored on magnetic tape by the 

CONLAM auxiliary program described in Appendix B. These locations are 

illustrated on the map in Fig. 1. These data consist of construction 

labor rates and materials costs that are reported monthly for 22 cities 

in Engineering News-Record6 and calculated cost data for the AEC hypo­

thetical Middletown site, making a total of 23 locations. It is also 

possible to enter cost data for other locations onto the tape as the data 

become available. 

The labor cost data consist of hourly rates (including fringe bene­

fits) for 16 classifications of craft labor. The materials cost data 

consist of market quotations for seven classifications of materials. The 

present tape includes approximately 12 years of historical cost data taken 

from Engineering News-Record beginning with 1960. The tape has space 

allocated for 30 time entries and several hundred locations. The data 

are normally tabulated at six-month intervals, but any time interval can 

be specified. 

The cost data are retrieved from the historical data tape by the 

CONCEPT program and are used, along with the distribution of crafts and 

materials which are included in the cost model for each type of plant and 

,productivity and overtime data, to calculate cost indexes for adjusting 

capital costs at the Middletown site to costs at any of the other 22 cities 

and to calculate escalation. 

The productivity of craft labor is difficult to define and, in prac­

tice, varies significantly not only country-wide but within a single lo­

cale, depending on factors such as the general economy, project management, 
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labor relations, job conditions, availability of equipment, and weather. 

Hence, no attempt was made to include productivity factors for the normal 

4o-hr workweek, either as a function of location or as a function of time. 

However, input data to adjust productivity can be provided by the user at 

problem execution time. 

Figure 8 shows an estimate of the effects of sustained overtime on 

the efficiency or productivity of craft labor. The lower curve is stored 

in the code in equation form and, along with overtime rates, is used to 

adjust labor cost indexes when overtime is specified. The data shown in 

Fig. 8 are based in part on information presented in Refs. 7 and 8. 

Data are included in the BLOCK DATA subprogram for escalating equip­

ment costs at historical rates, or, alternatively, the user may specify 

other escalation rates. There are no provisions for regional or city-to­

city adjustment of costs of manufactured equipment. This approach should 

be valid to a first approximation, since transport_ation costs usually are 

a small part of the total cost of the plant. 
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DETAILED COST ANALYSIS 

A more detailed treatment of the analytical method used in CONCEPT is 

presented below. The mathematical equations are presented for those who 

wish to understand the basic method and as an aid for using special op­

tions. Most of this discussion is concerned with the extrapolation of 

base costs (or reference costs) to other sizes, the adjustment of costs 

from a base year and base location to a new year and new location, the 

projection of cost index data, the escalation of costs during the design 

and construction period, and the calculation of interest during construc­

tion. 

The two-digit account direct costs for the base cost model are scaled 

by equations that describe the costs as a function of plant capacity. 

These equations are of the fonn 

(1) 

where C. is the total direct cost for each two-digit account i for a plant 
]. 

of X net electrical capacity and¾ is the base plant size. The coeffi-

cients a., ~-, and y. are detennined by fitting Eq. (1) to curves like 
]. ]. ]. 

those for the PWR plant shown in Fig. 4. These coefficients are different 

for each type of plant and are stored on the cost model tape. For simpli­

fication, the subscript i will be omitted in most of the subsequent equa­

tions. 

Each total two-digit account direct cost is subdivided into costs for 

equipment, labor, and materials for the base year and base location by 

equations of the fonn 

(2) 

where C. is the cost component for each two-digit account direct cost at 
J 

the base year and base location and F. is a factor calculated from cost 
J 

model data and is used for dividing the costs into the three components 

at the two-digit account level. 
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Each factor Fj is calculated as 

= Cjb 
F. 

J (3) 

where Cjb is the cost of equipment, labor, or materials for j = l, 2, 3, 

respectively, at the two-digit account level for the base cost model and 

~ is the total cost of the two-digit account for the base cost model. 

The base costs C jb and Cb are stored on the cost model tape. 

The cost ind.ex data discussed in the previous section of this report 

are used for adjusting the subdivided capital costs from the base time 

and base location to costs at other cities and for escalating costs to 

other years. The historical data, except labor productivity, are extrapo­

lated exponentially by the following equation: 

( 4) 

where I is a projected cost index for the year Y for each of the three 

cost components of each two-digit account, Yf is a reference year for his­

torical cost index data, and Cf and E are coefficients either retrieved 

from the cost model or the BLOCK DATA subprog::'.'am, supplied by the user, 

or determined by regression analysis of ~aw data retrieved from the his­

torical data tape. Normal calculation of Cf and Eis for one location, 

but these coefficients can be calculated for one, two, or up to five lo­

cations simultaneously. In this manner several cities can be combined 

via NAMELIST input to obtain average results for a region rather than for 

a particular location. A more detailed description of this procedure is 

presented in Appendix c. 
The equation for projecting labor productivity indexes has the fol­

lowing form: 

(5) 

where P is a productivity index in the year Y for the labor component of 

each two-digit account, Yb is the base year associated with the base cost 
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model, and p andµ are coefficients specified by the user at program exe­

cution time. Default values are p = 1 andµ= O, so labor productivity 

is constant with time and location unless otherwise specified by the user. 

The subdivided costs Cj calculated by Eq. (2) for the base year Yb 

and base location are adjusted to costs Cj for a new year Ys and new lo­

cation by using the cost and productivity indexes calculated by Eqs. (4) 

and (5). Equipment and materials costs (j = 1 and 3 respectively) are 

calculated by Eq. (6) and labor costs (j = 2) by Eq. (7): 

I* 
C~ = C. _j_ 

J J ' I. 
J 

It p B* 
C* = C2 - - -

2 I P* B ' 
2 

(6) 

(7) 

where Ij and Ij are cost indexes, P* and Pare labor productivity indexes, 

and B* and Bare factors that reflect the contractor's overhead burden on 

craft labor for the new year Ys and new location and base year Yb and base 

location respectively. 

Site man-hours H* for each two-digit account are calculated with the 

following equation: 

C* 2 
H* - --

R*B* 

where Ct is the labor cost component for each two-digit account from 

(8) 

Eq. (7), R* is the hourly wage rate for each two-digit account and is 

identical with the cost index If for labor in Eq. (7), and B* is the bur­

den factor in Eq. (7). 
If an overtime workweek is specified, the labor costs for each two­

digit account are adjusted by an overtime efficiency E and an average 

hourly wage rate ratio <I>, defined as 

E = 1 + [~(W - 4o)], (9) 
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and 

,.. = 4o + [T(W- 4o)J 
'I' w , (10) 

where Wis the total workweek in hours,~ is a constant determined by 

fitting Eq. (9) to the overtime efficiency curve illustrated previously 

in Fig. 8, and Tis the ratio of the hourly rate for overtime to the 

hourly rate for straight time. 

When overtime is specified, the labor cost component ct O and man­, 
hours H* for each two-digit account for the new year and location are 

0 

calculated by modifying the straight-time costs and man-hours, Eqs. (7) 

and (8), as follows: 

and 

ct o , 

1 H*-H*-o - E ' 

(7a) 

(Ba) 

The analysis described to this point in Eqs. (1) through (10) and 

(7a) and (Ba) gives the direct cost components at the two-digit account 

level for the input plant at the year of start of the design and construc­

tion period, Y. The next step is to calculate escalation during the 
s 

construction period. The direct cost components, equipment, labor, and 

materials, are each escalated separately at the two-digit account level. 

The calculations are accomplished by dividing the design and construction 

period into discrete time steps, evaluating the cash flow for each cost 

component in each time step, and summing the stepwise cash flows. Cumu­

lative cash flow curves such as those shown in Fig. 5 are utilized for 

defining cash expenditures as a function of time. 

The escalated costs C~ of both equipment and materials (j =. 1 and 
J 

3) are found by multiplying the costs Ct at the start of construction by 
_J 

the ratio of the average 

period to the cost j_ndex 

cost index It* during the design and construction 
J 

It at the start of the design and construction 
J 
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period, as follows: 

I~ 
c~ = Ct_]__ 

' J J I~ 
(ll) 

J 

where 

(12) 

and I.(y) is the cost index for year y and M(y) is an incremental cash 
J 

flow at time y, as illustrated in Fig. 9; Ye is the end of the construction 

period. The cash flow curve in Fig. 9 represents one of the two-digit ac­

count cash flow curves shown previously in Fig. 5, The value for Y! is, 

in general, equal to Y, but can be modified for special applications by 
s 

NAMELIST input or for unique accounts such as land and special materials. 

The escalated costs C~ (or C~0 when overt:ime is specified) of labor 
' 

are calculated in a similar manner, and, in addition, labor productivity 

P* at start of design and construction and the average productivity P** 

uJ 
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Fig. 9, Cumulative cash flow for a two-digit-level account (escala­
tion during construction). 
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must be considered, as follows: 

where 

c** 2 

I** 2 
= 

P* I** 
2 

= c*--
2 -- ' I! pH 

Ye I2 (y) 
M(y) ' 

P** L 
y=Y* P(y) 

s 

(13) 

(14) 

where P(y) is the productivity index for year y and the other terms are 

as defined for Eqs. (11) and (12). 

The general equations for calculating the 

digit account costs, which follow, are applied 

three-, four-, and five­

either to costs Ct at 
J 

start of construction Ys or to costs Cf at end of 

equations for end of construction are shown below; 

construction Y. The 
e 

those for start of 

construction costs are similar. 

(15) 

C-JrlE-4 = C-JrlE-3 Fj 4 ' J, J, ' 
(16) 

and 

C-JrlE-5 = C-JrlE-4 F. 5' J, J, J, 
(17) 

where C-lr*, C~*
3

, c~
4

, and C-Jr)E-
5 

are the cost components at the end of 
J J, J, J, 

design and construction for equipment, labor, and materials (j = 1, 2, 

and 3) at the two-, three-, four-, and five-digit account levels, respec­

tively, and F. 
3

, F. 4, and F. 
5 

are factors, calculated from base cost 
J, J, J, 

model data, which are used for defining the subdivided cost components 

at the three-, four-, and five-digit account levels respectively. 
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The factors F. 
3

, F. 4, and F. 5 
are defined as 

J, J, J, 

C 

Fj,3 = jbz~ 
' Cjb 

(18) 

C.b 4 
F. 4 = J z 

' J, 
Cjb,3 

(19) 

and 

C.b 5 
F. 5 = J z 

' J, 
C.b 4 

J ' 

(20) 

where Cjb' Cjb, 3
, Cjb, 4, Cjb, 5 are cost components for equipment, labor, 

and materials at the two-, three-, four-, and five-digit levels, respec­

tively, for the base cost model. 

The direct costs at the three-, four-, and five-digit account levels 

are now resurmned to the two-digit account level. Spare parts and contin­

gency allowances are then calculated as percentages of equipment and mate­

rials costs and labor costs for each two-digit account and summed over all 

two-digit direct cost accounts as follows: 

(21) 

and 

(22) 

where Ck and C jm are the total spare parts and contingency allowances, 

respectively, and Fjk and Fjm are the multiplication factors for each two­

digit account. 

Indirect costs, except interest during construction, are calculated 

by using the curves shown in Fig. 6. These curves are functions of total 
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direct costs and have the following general form: 

F(Z) = K+ (23) 

where Z is the appropriate direct cost and K, A, w, and T are coeffi­

cients evaluated by fitting Eq. (23) to the appropriate curve. 

Th~ total east IT of interest during construction is calculated in 

two p~rts, interest on two-digit account direct costs and interest on 

associated indirect costs, as shown in the following procedure. 
" 

Interest I. on each two-digit direct cost account i is calculated as 
]. 

a function of the cash flow of that account, using normalized cash flow 

curves such as those illustrated in Fig. 5. Consider the nonnalized cash 

flow curve shown in Fig. 10 for an account i. The cost&. of interest 
]. 

paid on an amount of money C.f.(y) in time t:,y is 
]. ]. 

(24) 

where Ci is the total cost of account i, fi(y) is a normalized cash flow 

at time y, and R(y) 'is the interest rate as a function of time. There­

fore the total interest paid on the total cost C. of an account will be 
]. 

ORNL-DWG 72-13377 

y 

TIME 

Fig. 10. Cumulative cash flow for a two-digit-level account i (in­
terest during construction). 
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the sum of Af. 's over the applicable ti.me period, Y - Y'¥.ci. The value 
l e S 

for Y*. is, in general, equal to Y; however, the time periods for the 
Sl S 

various two-digit direct cost accounts are not necessarily the same. 

Hence the design and construction period, Y - Y, can be modified with 
e s 

a lead time Tii for each account, which, in the cost model is set equal 

to zero for all accounts except land and special materials (accounts 20 

and 26). Land is assumed to be bought one year prior to the start of 

design and construction Y, and special materials, such as the helium 
s 

coolar1t for H'IGR plants, are assumed to be bought one year prior to 

corrnnercial operation Ye. The following development allows the general 

inclusion of lead times where a two-digit account cash flow can be modi­

fied through NAMELIST input at problem execution. The general definition 

of the time periods, Y - Y*i, for each two-digit account is e:icpressed 
e s 

by the following equation, where Ti is equal to Ye - Y:i: 

y - y + 
e s Tii Tii :?:: 0 

T. = (25) 
l 

IT iii Tii < 0 

The total cost of interest for each two-digit direct cost account 

is given by 

y 
p 

f . (y) R (y) ey . I. = C. l: (26) 
l l l 

y=Y*. 
Sl 

The interest can be compounded by simply adding the cost of interest, 

Ii(y - ey), for each ey into the surrnnation. This is an option via normal 

input data. 

(26a) 
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The total cost of interest during construction is 

N 
IT = L [Ii + Ci f DR J ' 

i=l 

where for simple interest 

DR = R(Y - y ) 
e s ' 

and for compound interest 

y -Y 
DR= (1 + R) e s - 1, 

(27) 

(28) 

(28a) 

where R is the average interest rate during the period Y - Y, N is the 
e s 

number of two-digit direct cost accounts, I. and C. are as defined pre-
J. J. 

viously, and f is a multiplier developed from the two-digit account cash 

flow curves of Fig. 5, defined as follows: 

y=Ys 
f = ----------- ' 

i=l 
(29) 

N 
" C. [f. (Y ) - f. (Y ) ] 
L., J.J.e J.S 

i=l 

where f.(y) is the cumulative cash flow at year y, cy is a differential 
J. 

time period, and f.(Y) and f.(Y) are cumulative cash flows at end and 
J. e i s 

start of construction respectively. 

Finally, all costs, including costs of land, physical plant direct 

costs, spare parts, contingencies, indirects, and interest during con­

struction., are totaled to give the total capital cost of the plant. 

DESCRIPI'ION OF CONCEPI' MAIN PROGRAM AND SUBPROGRAMS 

A description of the CONCEPT program is presented here, and the aux­

iliary programs, CONTAC and CON.LAM, are described in Appendix A and Ap­

pendix B respectively. 
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All programs and subprograms are written in FORTRAN IV at G or H 

level for the third-generation class of machines, including the IBM 360/65, 

360/75, and 360/91. The CONCEPT program consists of a main program and 

seven subprograms and requires about 150K of canputer core. Primary in­

put data are read from punched cards, support data are read from magnetic 

tapes, and the output report is listed by the system printer. FORTRAN 

listings of the CONCEPT main program and subprograms are included in Ap­

pendix D, and example output is illustrated in the section on example 

problems. Brief descriptions of the CONCEPT main program and all sub­

programs follow. 

MAIN Program 

The MAIN program exercises control over all logical flow and deci­

sions concerning the calculations, including standard input, optional in­

put, magnetic tape data retrieval, processing and collating of data, and 

output. The decisions for selecting alternative sites and types of power 

plants for cost analysis are also made in the MAIN program. For example, 

if the site requested is not found in the historical data file, the loca­

tion is assumed to be Middletown. Similarly, if the power plant type is 

not found in the cost model data file, a PWR with natural draft cooling 

towers is selected. The optional NAMELIST input features are illustrated 

in a subsequent section on example problems. The flow diagram for MAIN 

is presented in Fig. 11, in which the bold lines indicate the normal flow 

path that a typical, non-Middletown problem will follow. The lighter 

lines indicate special options or provisions associated with input flags. 

"Site" refers to the site (or city) specified by the user, and "base" 

refers to the location associated with the cost model. 

Subprograms 

The CONCEPT program was made as general as possible to facilitate 

the extension of the program to include other types of power plants. 

Hence, all the subprograms are applicable to generalized calculations. 

Estimates for other types of plants can be generated by adding new cost 

models to the cost model tape by use of the CONTAC auxiliary program, and 



CALL COST 

NO 

STORE 
ESCALATED 

COSTS 

CAl.L COST 

START 

CALL PLOT 

YES 

CALL CON II: 

R~:~A ~=:RF:L'~-----.. 
SITE 

NO 

NO 

Fig. 11. 

YES 

NO 

NO 

CALL CON II: 
READ HISTORICAL' 

DATA TAPE FOR 
BASE 

CONCEPT II MAIN program. 

ORNL- DWG 72-t:9675 

YES 

f\) 
co 



29 

other cities (or sites) can be studied by adding labor and materials cost 

data to the historical data tape by use of the CONLAM auxiliary prop:ram. 

CONII 

The CONII subprogram calculates the coefficients Cf and E used in 

Eq. (4) for projecting cost indexes for labor and materials. CONII is 

called by MAIN when either (1) a site other than Middletown is specified 

or (2) it is desired to use raw data for Middletown from the historical 

data tape rather than the base coefficients stored on the cost model tape. 

This subprogram, i.n conjunction with the subordinate subprogram 

FITS, serves as a general weighted least-squares fitting routine for all 

historical labor and materials cost data. CONII calculates the coeffi­

cients associated with the escalation of materials and labor for cities 

other than Middletown and for Middletown when specified by the user. The 

CONII routine is invoked by logical decisions made in the MAIN program. 

This subroutine has the capacity to evaluate average constants for eco­

nomic regions by weighting constants for several bases and/or sites as 

specified by the user. The weighting of locations is accanplished by set­

ting input flags and reading in data through the N.AMELIST option. Although 

the labor and materials cost _data stored on the historical tape cover a 

time range of 1960.0 through 1972.5, it is not necessary to use all the 

data in the calculational p~ocedure. The parameter YFIRST indicates the 

beginning of the data used. The NAMELIST input allows the program to 

read new values of YFIRST; if not input, the value (1969.0) read from the 

cost model tape will be used. Also, a maximum year restriction can be 

input, YLABT, which limits data to that applicable between YFIRST and 

YLAST. The CONII subprogram has space reserved to evaluate escalation 

coefficients for each of seven two-digit accounts and can combine up_to 

five bases and/or sites for regional calculations. The flow diagram for 

CONII is given in Fig. 12. 

FITS 

Subprogram FITS performs a linear least-squares fit on the logarith­

mic data set generated in calling subprogram CONII and returns informa­

tion used in the evaluation of the coefficients for Eq. (4). The fitting 



NO 

ENTER 
CONII 

30 

READ RECORD FROM 
HISTORICAL LABOR ANO 

0RNL-0WG 72- ,3378 

MATERIALS COST ~---
DATA TAPE 

YES 

CALL FITS: 
CALCULATE 

COEFFICIENTS 

NO 

CALCULATE 
AVERAGE 

COEFFICIENTS 

RETURN 

YES 

Fig. 12. Subprogram CONII. 



31 

and generation of this logarithmic data set are explained in greater de­

tail in Appendix C. The flow diagram for FITS is shown in Fig. 13. 

COST 

The subprogram COST supervises the calculation of direct and indi­

rect costs for the specified plant. The subprogram generates a factor 

cost model [Eqs. (2), (3), and (15)-(20)] and, along with the subordinate 

subprogram CLAB, projects the historical labor and materials cost data 

to appropriate years and calculates indexes for ad.justing base plant 

costs. The nomenclature for COST is listed in Appendix E. The flow dia­

gram for COST is shown in Fig. 14, and the sequence of calculations is 

described below. 

1. All variables are initialized. 

2. Each two-digit account direct cost for the base cost model case 

is scaled to the input plant electrical rating by Eq. (1). 

3, Each two-digit account is subdivided into equipment, labor, and 

materials components using Eq. (2). These cost components are propor­

tioned as in the base cost model, although the magnitude may have been 

changed by the size adjustment in step 2. 

4. The two-digit account direct cost components are adjusted for 

location and time by ratioing the cost indexes for the input plant to the 

ORNL-DWG 72-13379 
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cost indexes for the base plant as described in Eqs. (6) and (7). The 

cost indexes are determined by calling CLAB. In addition, the labor com­

ponent of each two-digit account cost is adjusted for differences in labor 

productivity and contractor's overhead burden as shown in Eq. (7). 

5. The site man-hours required for each two-digit direct cost ac­

count are calculated by Eq. (8). 
6. If specified by the input data, the two-digit account direct 

cost components are escalated to date of connnercial operation. The cash 

flow curves for the two-digit accounts are retrieved from the cost model 

tape, and the costs at start of design and construction are escalated 

over finite time steps to date of start of connnercial operation. The 

equipment and materials costs are escalated by using Eqs. (11) and (12), 

and labor costs are escalated by using Eqs. (13) and (14). 

7. Labor costs are adjusted by Eqs. (9), (10), and (7a) to account 

for an extended workweek, if specified by the input data. 

8. Further breakdowns of the three major cost components are made 

successively to the three-, four-, and five-digit account levels by 

Eqs. (15) to (20), again using the base cost model to proportion costs 

to the lower-level accounts. Differences in the design of the input 

plant from the base case can be simulated by reading in appropriate costs 

via the NAMELIST input option. 

9. The detailed direct costs are summed to the two-digit account 

level, and at this point the entire set of direct costs, other than al­

lowances for spare parts and contingencies, has been calculated. 

10. The site man-hours required for each two-digit direct cost ac­

count are revised to reflect adjustments at the three-, four-, and five­

digit account levels and length of workweek. 

11. Contingencies and spare parts allowances are calculated accord­

ing to Eqs. (21) and (22). 

12. All direct costs, including allowances for contingencies and 

spare parts, are summed. 

13. If a user requires a fixed cost in a particular direct cost 

account, it can be input at this point via NAMELIST option. This over­

rides any cost calculated in COST, and the input cost will be printed on 

the output sheet without modification. The desired cost must be input 
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at the lowest level (three-, four-, or five-digit account level). This 

step includes resUIJillling of detailed direct costs to the two-digit level, 

recalculation of contingencies and spare parts allowances, and resumming 

of all direct costs. 

14. All indirect cost accounts, except interest during construction, 

are calculated using Eq. (23). 

15. All costs are summed to this point. 

16. Interest during construction is calculated. 

17. All costs are summed to give the total capital cost of the in­

put plant. 

CLAB 

The function subprogram CLAB is called by subprogram COST and is 

used to calculate cost indexes for the adjustment of base costs to the 

input site and time and escalating costs to the year of commercial opera­

tion. The coefficients necessary to evaluate cost indexes by Eq. (4) are 

either retrieved from the BLOCK DATA subprogram or the cost model tape by 

MAIN or calculated in CONII. The flow diagram for CLAB is shown in 

Fig. 15, 

OUTPUT 

Subprogram OUTPUT always gives a one-page summary of the cost esti­

mate for the input plant. Two-digit account direct and indirect costs are 

listed along with the total plant capital investment. 

ORNL-DWG 72-13381 

ENTER CLAS 

CALCULATE ESCALATION AND 

LOCATION INDEX FOR APPRO­
PRIATE EQUIPMENT, LABOR, 
OR MATERIALS ACCOUNT 

RETURN 

Fig. 15. Function subprogram CLAB. 
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If a full report is requested, the two-digit account direct costs are 

further broken down to equipment, labor, and materials components on the 

next page, and three-, four-, and five-digit account costs are printed. on 

subsequent pages following the format presented in NUS-531. 4 These costs 

are also broken down into equipment, labor, and materials components. The 

flow diagram for OUTPUT is presented in Fig. 16. 

PLOT 

The subprogram PLOT uses the system printer to plot the cumulative 

expenditures during the design and construction period. The output con­

sists of a one-page graphical representation of cash flow during the 

ENTER 
OUTPUT 

ORNL- OWG 72-43382 

PRINT A ONE- PAGE SUMMARY REPORT IDENTIFYING THE 
INPUT CASE AND LISTING THE TWO - DIGIT-ACCOUNT 

COSTS, CONTINGENCY AND SPARE PARTS, AND INDIRECT 

COSTS 

NO 

PRINT A ONE-PAGE SUMMARY OF TWO- DIGIT-ACCOUNT 
COSTS BROKEN DOWN INTO EQUIPMENT, LABOR, AND 

MATERIALS 

PRINT A COMPLETE THREE-, FOUR-, AND FIVE- DIGIT­

ACCOUNT COST ESTIMATE FOR THE INPUT CASE 

RETURN 

Fig. 16. Subprogram OUTPUT. 
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construction period. The original PLOT subprogram was obtained from the 

IBM Corpora.tion9 and extensively modified to meet the needs of CONCEPT. 

The flow diagram for PLOT is given in Fig. 17. 

BLOCK DATA 

The BLOCK DATA subprogram is used to store parameters that are passed 

in COMMON statements to other subprograms. These parameters include the 

coefficients used for calculating equipment cost indexes and productivity 

of site labor, the table of cities used to indicate the location of the 

plant requested, and tables of labor and materials classifications for 

the cost models. The parameters for productivity of labor belong to a 

class that is impractical to determine as a function of location or time, 

either because no consistent theory seems applicable to projection or be­

cause of inadequate data. To maintain the general approach, the mathe­

matical variation of these quantities is included, and some users may 

wish to parameterize their influence in sensitivity studies. The user 

should always remember that when one of the BLOCK DATA coeffi~ients is 

changed through N.AMELIST input, all subsequent cases in the continuous 

set can be influenced. 'Th.erefore, it is good practice to reset variables 

ORNL-OWG 72-13383 

ENTER PLOT 

DETERMINE RANGE 
OF VALUES TO 

BE PLOTTED 

RETURN 

Fig. 17. Subprogram PLOT. 
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to desired values after any preceding case has used this feature (see 

example problem 4). No flow diagram is included for BLOCK DATA because 

this is not an executable subroutine and therefore has no logical flow. 

DATA INPUT 

Before the first data card of any case, any number of comment cards 

can be included by placing a "C" in column 1 of each card. The program 

will print these comments at the top of the first output page if space 

is available or on a separate page if more than a few lines of comments 

are read in. Included with these comments will be card images of all 

data cards for the case being run. 

A blank coding form for both standard and nonstandard data input is 

included in Appendix F. 

Standard Input 

Card 1 contains the standard input for one case and the optional 

output and nonstandard input flags. Any number of cases can be processed 

in one run subject to time limitations. The entries on card 1 are the 

following: 

Column 

1-4 

6--13 

15-30 

32-47 

Variable 
name 

MWE 

TYPE 

CITY 

IDENT 

YRST 

Description 

The nominal capacity of the desired plant, in MW(e), 
right justified in the field. Format I4. 

Type of power plant, left justified in the field. 
If omitted, PWRMET will be assumed. Format AB. 

The city where the plant is to be located, left 
justified in the field. If omitted, Middletown 
will be assumed. Characters are stored in LOC(l) 
and LOC(2). Format 2A8. 

Any alphanumeric data, left justified in the field. 
Characters are stored in LOC(3) and LOC(4). Format 
2A8. 

Scheduled start of design and construction period. 
Format F5 . 1. 



Column 

56--60 

71 

73. 

75 

Variable 
na."lle 

YREND 

RIB 

HW 

IFLAG 

IOF 

IWANT 
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Description 

Scheduled start of commercial operation. Format 
F5.1. 

Average annual interest rate for construction 
period, in percent. If not input, data read from 
cost model tape will be used. Format F4.2. 

Length of workweek, in hours. If omitted, 4o hr 
will be assumed. Fonnat F3.1. 

Optional input flag: If greater than O, nonstandard 
input (described later) will normally follow. 
0 - No NAMELIST input. 
1 - NAMELIST call before any calculations are made; 

used to change base cost model; changing final 
costs of specific accounts will have no effect 
here. 

2 - NAMELIST input that overrides calculated costs, 
i.e., for specifying a known value for a gj_ven 
account; changing base cost model will have no 
effect here. 

3 - To specify use of raw data from historical data 
tape for calculating escalation coefficients in 
Eq. (4), rather then using coefficients nonnally 
retrieved from the base cost model tape. This 
option is for Middletown only; other locations 
are done this way by default. 

4 - Allows changes through N.AMELIST option to esca­
lation coefficients in Eq. (4); overriies coeffi­
cients calculated by CONII or retrieved from 
cost model tape. Changes to base cost model 
parameters can also be made at this time. 

5 - Makes two N.AMELIST calls. First, to allow 
changes through NAMELIST opt ion to noTI112.lly 
obtained escalation coefficients as wben IFLAG=4; 
changes to base cost model parameters can be 
made in this first call. Second, overrides 
calculated. costs of accounts as when IFLAG=2. 

Optional output flag: 
0 - Two-digit summary output only. 
1 - Complete cost breakdown output. 

Optional escalation flag: 
0 - Start of design and construction. 
1 - Escalate all costs to start of commercial opera­

tion. 
2 - Start of design and construction costs with esca­

lated costs output under separate account. 



Column 

TT 

79 

Variable 
name 

::!:BS 

IAC 

39 

Description 

Optional location flag: 
0 - User selects site or ccmbinatiohs 

regional calculations. 
1 - User selects base or combinations 

regional calculations. 

of 

of 

2 - Both O and 1 options in the same run. 

Optional interest flag: 
0 - S:ilnple interest. 
1 - Compound interest. 

Nonstandard Input 

sites for 

bases for 

Most of the data stored on the base cost model tape can be changed 

for one case or a series of cases by setting flags on the standard input 

card. A constant changed by using the N.AMELIST option will retain its 

new value for all the following cases if it is a value unique to the 

BLOCK DATA subprogram unless it is reset to its original value by another 

NAMELIST card. The N.AMELIST cards (cards 2 - last) have the following 

form: 

Card Collunn 

2 2-8 

3 2-80 

Last 

Description 

&CONOPT - This identifies the following as a N.AMELIST 
named CONOPT that contains optional data. 

Data changes start with this card in column 2; data 
items are separated by commas. The form of the data 
may be (1) variable name= constant, where the variable 
name may be a subscripted array name or a single vari­
able name; (2) array name= set of constants (separated 
by commas). The array name is not subscripted. The 
number of constants must be less than or equal to the 
number of elements in the array. Successive occurrences 
of the same constant can be represented in the form 
k* constant. The last data entry is followed by a 
comma. If required, columns 2-80 of additional cards 
can be used with each data item separated by commas. 

&END must be last card for each case (see data forms). 

Lists and descriptions of the variables and arrays that can be changed 

by the N.AMELIST input option for various values of IFLAG follow. Examples 
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of the use of these options are presented in the following section on 

example problemG. 

When IFLAG=l, the followir..g variables may be changed: 

Variable name 

AA(I,J) 

AC2(I,J) 

AC3(I,J) 

AC4(I,J) 

AC5(I,J) 

ACC(I,J) 

AI(I,J) 

AFC(I) 

BFC(I) 

APC(I) 

BPC(I) 

CFCA(I,J) 

Description 

Coefficients for Eq. (1) for calculating the direct costs 
for the two-digit accounts (I=l,3 and J=l,10), where for 
the third account AA(l,3), AA(2,3) and AA(3,3) are O's, 
~, y3 , respectively, remembering that for accounts 20, 
21, 22, the third account is 22. 

Alphabetic and numeric identification of two-digit ac­
counts (I=l,8, J=l,12). 

Alphabetic and numeric identification of three-digit ac­
counts (I=l,8, J=l,60). 

Alphabetic and numeric identification of four~digit ac­
counts (I=l,8, J=l,150). 

Alphabetic and numeric identification of five-digit .ac­
counts (I=l,8, J=l,50). 

Auxiliary alphabetic and numeric identification of two­
digit accounts (I=l,8, J=l,12). 

Coefficients for Eq. (23) for calculating indirect costs 
(I=l,4 and J=l,10), where for the third account AI(l,3), 
AI(2,3), AI(3,3), and AI(4,3) are K 3 , A3 , %, and T 3 , 

respectively, remembering that for accounts 91, 92, 93, 
the third account is 93. 

Initial cost of equipment [coefficient Cf in Eq. (4)], 
(I=l,7), 

Escalation rate for equipment [coefficient E in Eq. (4) ], 
(I=l,7), 

Initial productivity of labor at input location at the 
base year for the cost model [coefficient pin Eq. (5)], 
(I=l,7), 

Change in productivity of site labor at input location 
per unit of time [coefficientµ in Eq. (5)], (I=l,7), 

Cash flow curves as shown previously in Fig. 5. I=l and 
J=l,50 contain the fraction of the construction period 
completed (0-1). I=2,8 and J=l,50 contain the c1unulative 
fraction of the cash flow expended through the I=l and 
Jth time periods. 



Variable name 

COB 

CONTL(I) 

CONTM(I) 

cos 

D2(I,J) 

D3(I,J) 

D4(I,J) 

D5(I,J) 

DEOT 

DY 

FACBl(I,J) 

FACSl(I,J) 

FACB2(I,J) 
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Description 

Base cost model factor for use in calculating contractor's 
overhead burden on labor. 

Labor contingency as percentage of labor cost for two­
digit cost accounts (I=l,11). 

Materials and equipment contingency as percentage of 
materials cost and equipment cost for two-digit cost 
accounts (I=l,11). 

Input site factor for use in calculating contractor's 
overhead burden on labor. 

Array containing the base cost model two-digit account 
direct costs divided into equipment, labor, and materials 
components (I=l,3) for two-digit accounts (J=l,10). 

Array containing the base cost model three-digit account 
cost components divided into equipment, labor, and mate­
rials components (I=l,3) at the three-digit account level 
(J =l,60). 

Array containing the base cost model four-digit account 
cost components divided into equipment, labor, and mate­
rials components (I=l,3) at the four-digit account level 
(J =1,150). 

Array containing the base cost model five-digit account 
cost components divided into equipment, labor, and mate­
rials components (I=l,3) at the five-digit account level 
(J =l, 50). 

Coefficient~ for Eq. (9) for calculating the overall 
efficiency of an overtime workweek. 

Fraction of year into which design and construction pe­
riod is divided for integration intervals. 

Mixing factors for craft labor at base location associ­
ated with a particular cost model for I accounts (I=l,7) 
and J labor categories (J=l,16). 

Mixing factors for craft labor at site location associ­
ated with a particular cost model for I accounts (I=l,7) 
and J labor categories (J=l,16). 

Mixing factors for material at base location associated 
with a particular cost model for I accounts (I=l,7) and 
J material categories (J=l,16). 



Variable name 

FACS2(I,J) 

FILB(J) 

FILS(J) 

IARl 

IAR2(I) 

IAR3(I) 

IAR4(I) 

IAR5(I) 

IBASE(J) 

ISITE(J) 

MIDDLE 

OTP 

OVERS 

42 

Description 

Mixing factor for material at site location associated 
with a particular cost model for I accounts (I=l,7) and 
J material categories (J=l,16). 

Mixing factors for combining base locations (J=l,5). 

Mixing factors for combining input sites (J=l,5). 

Number of two-digit account categories associated with 
a particular cost model. 

Number of two-digit account categories associated with 
direct and indirect costs, I=l and 2, respectively. 

Number of three-digit account categories at the Ith two­
digit account level associated with a particular cost 
model (I=l,15), 

Number of four-digit account categories at the Ith three­
digit account level associated with a particular cost 
model (I=l,60). 

Number of five-digit account categories at the Ith four­
digit account level associated with a particular cost 
model (I=l,160). 

Numeric codes associated with the table of cities for 
combining base locations (J=l,5), 

Array for site canbinations up to J=5, if nonzero the 
ISITE value indicates site (or city) number (see Fig. 7) 
used in conjunction with weighting factor, FILS. If 
sites 12 and 16 were combined by setting ISITE(1&2)=12&16, 
then FILS(1&2) = .4 and .6 for 4o and 6Cl'/o weighting of 
the sites respectively. 

Numeric code associated with Middletown in the table of 
cities in the BIDCK DATA subroutine (see number associ­
ated with Middletown in Fig. 7). 

Overtime premium paid site labor for time worked in ex­
cess of standard workweek [coefficient Tin Eq. (10)]. 

Overall efficiency <I> of a nonstandard workweek that over­
rides Eq. (10). 



Variable name 

RINT(I) 

SPP(I) 

TD1.LED(I) 

YBC 

YFIRST 

YLAST 

43 

Description 

Interest rate to be applied to cumulative capital ex­
penditures at each time period during design and con­
struction period (I=l,100). Array will be overridden 
if RIB, a constant interest rate for the total design and 
construction period, is read in with the standard input 
data. 

Spare parts allowance as percentage of materials cost 
and equipment cost for two-digit account costs (I=l,11). 

Lead time, in years, as defined for Eq. (25) (I=l,7). 

Year of start of design and construction period for the 
base co st model. 

First year of referenced data to be retrieved from the 
historical labor and material data tape. 

Last year of referenced data to be retrieved from the 
historical labor and material data tape. 

When IFLAG=3,4, or 5 (first call), the following variables can be 

changed in addition to all those listed for IFLAG=l: 

Variable name 

AMB(I) 

AMS(I) 

ALB(I) 

ALS(I) 

IMB(I) 

1M3(I) 

BLB(I) 

BLS(I) 

Description 

Cost of materials at year YFIRST at the base location 
(I=l,7). 

Cost of materials at year YFIRST at the input site lo­
cation (I=l,7). 

Cost of wages at year YFIRST at the base location (I=l,7). 

Cost of wages at year YFIRST at the input site location 
(I=l,7). 

Escalation rate of materials at the base location per 
unit of time (I=l,7). 

Escalation rate of materials at the input site location 
per unit of time (I=l,7). 

Escalation rate of wages at the base location per unit 
of time (I=l,7). 

Escalation rate of wages at the input site location per 
unit of time (I=l, 7).' 



44 

When IFLAG=2 or 5 (second call), only the following variables can 

be changed: 

Variable name 

C2(I,J) 

C3(I,J) 

C4(I,J) 

C5(I,J) 

Description 

Array containing the calculated case two-digit account 
direct costs divided into equipment, labor, and materials 
components (I=l,3) for two-digit accounts (J=l,10). 

Array containing the calculated case three-digit account 
cost components divided into equipment, labor, and mate­
rials components (I=l,3) at the three-digit account level 
(J=l,60). 

Array containing the calculated case four-digit account 
cost components divided into equipment, labor, and mate­
rials components (I=l,3) at the four-digit account level 
(J=l,150). 

Array containing the calculated case five-digit account 
cost canponents divided into equipment, labor, and mate­
rials components (I=l,3) at the five-digit account level 
(J=l,50). 

N.AMELIST changes in costs~ be made at the lowest level of any 

particular account. For example, :!hanges to accoill1t 20 in example problem 

6 are made at the three-digit level because no four-digit costs exist for 

this particular account. Example problem 6 illustrates the two NAMELIST 

input requirements of IFL.AG=5, 

EXAMPLE PROBLEMS 

This section illustrates the actual use of the CONCEPT program. Sev­

eral general cases are presented here that should serve to clarify pre­

vious discussions, especially concerning flag options and use of the 

NAMELIST input feature. Input data for all cases are shown in Fig. 18, 

and the output listings follow Fig. 18. 

Example problem 1, for an unaltered PWR power plant at Midd.J.etown, 

illustrates the simplest and most rapid calculation CONCEPT will perform -

the regeneration of a base cost model. For this case, which corresponds 

to the CONTAC data listing in Appendix A, the only specified flag is for 

detailed output. Note the use of comment cards preceding the problem. 



The comments require a "C" in column 1 and are listed on the first output 

page along with a card image listing of all data input for the example. 

Example problem 2 is an illustration of simply changing the site 

location from Middletown to Philadelphia. This case will serve as a 

comparison for example problems 3, 4, and 5 where other options are im­

plemented. 

Example problem 3 is an illustration of modifying the escalation 

analysis procedure. Normally, in calculating escalation rates, CONCEPr 

will evaluate historical data over the range from 1969 to the las.t date 

on the historical data tape. However, in this example the NAMELIST in­

put flagged by a "l" in column 71 causes the data to be evaluated over 

the years 196o to 1969 by changing YFIRST to 1960 and YLAST to 1969. 

Whenever YFIRS·r and YLAST are changed, the user must also set the flag 

IBS=2 because the escalation coefficients for both site and base are 

evaluated subject to the year restrictions specified by YFIRST and YLAST. 

Note the decrease in site escalation rates when compared with example 

problem 2. 

Example problem 4 is an illustration of escalation to end of pro­

ject (or date of commercial operation). This case is the same as example 

probler.i. 2 except for the flag "l" in column 75. To avoid errors, the 

preceding case's NAMELIST input is overridden with a redefinition of 

YFIRST and YLAST to their original values, 1969 and 1999. If example 

problem 4 had preceded example problem 3, no N.AMELIST input would have 

been required. However, the sequence was deliberately altered from 

normal setup to illustrate the :importance of this procedure. 

Example problem 5 is an illustration of escalation broken out into 

a separate account. Only a one-page summary is requested for this case 

because the costs are the same as for example problem 3. No N.AMELIST 

input is required because example problem 4 has restored all data to its 

original form. 

Example problem 6 is an illustration of multiple input changes (IFLAG=5 

in column 71). Only a few changes are input relative to those possible; 

however, this case should indicate the procedure used when making this 

type of run. The first N.AMELIST call makes changes to escalation coeffi­

cients and the base case cost model. The BFC array modifications e.re 



46 

changes in the equipment escalation rates; for example, the first entry 

BFC(l) = 1.06, sets the first account's factory escalatlon 1·ate t0 u·~. 
This is account 20 in this particular code of accounts. The other BFC 

entries are similar alterations to accounts 21, 22, etc. On the second 

line of this example are changes to labor and material escalation rates 

similar to the BFC changes. The third line is a set of modifications 

changing the labor rates for 1969 used in each account where rates were 

changed. The last entries on the CFCA array are changes to the cash flow 

curve for account 20, The second NAMELIST call is a list of input changes 

to be made to site costs after calculations have been made. This speci­

fication requires the output for account 201 to be $80,000 for labor and 

$500,000 for materials. This second set of changes could have been made 

by setting IFLAG=2, assuming that the first set of changes was not re­

quired. 
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Fig. 18. Data input for example problems. 
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First Cord 

DATA 

I 

Mu•t Be 
Lost Card 

HAMELIST INPUT 

1 2 
' 4 5 6 7 • 9 10 11 12 13 14 15 16 17 18 19 2J) 21 22 12:, 24 !5 26 

& C ON fl P T 

'ff I IR ST :I 19 6 10. ,l'v UI 1S11 = I 196 9., 

i 

I 

I 

~:0 

" L, 

~ 

,, 

> 

! 

" & E N Df, ~;fj ; . ,: Jc,,')', 

( LAST CARD~S NON-STANDARD IN FORTRAN NAMELIS-T INPUT l 

CONCEPT (PHASE II) 
., 28 29"' ., [32 .... ~,. 37 38 .. 40 41 ... ~, .. 4546 47 48 •• 50 ~1~ 5::3 S4 55156 57 58159 60161 ..... , ..... 1 .. 67 ..... 10 71 72 73 74 75 76 In ,.i,. 110 

,, 
, 

i 

I 

! 
! 

I I 

i 
I 
) 

I 

I 
I 

I I i I I 

·1:; Ji;r;~•ri~~-1~11!_1_ ~ ~:' hi • r~ >' f' ,: I· ,: ..; , ,: Fi •, ,~ ., , :, -_ 

Fig. 18 (continued) 
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UC:N·'9•9 
, ••• ,21 

DATA SHEET CONCEPT (PHASE II) 
REQUEST NO. NAME lOATE 

MWE l!il PLANT IJII CITY Uil EXTRA IDENTIFICATION 

(Ul ffll !All l2Ul (201 

I t I I I I 

IC ElxlAIMIPIL!EI IIIRl~a!LIEI~ '"' 1 1 1 1 1 1 1 ri 
IC S/AMEI !PIH/I 11A/O)E/L/PJHJI/AI /c/~s/E/ /A/s!Ii~E/x/A!M/P/L/EI /P/R/(ll!B/L/EIM 
Cl Biu/Tl /ElslclAilA!TIElol ITld IEl,..ol l0lrl IPli(ll/JIEICIT,. 
Ci ~NlL[\'[_J9JINIE[JPl~GlEI lf61ulT!PlulTI lslPIE!clllFIIIEID,. 
Cl 

C Nl(lllTIEI: y AIRI IRJAINIGIE Ilsl IRIEISIE l~I /T/H/ /N /A/M!EILII ISITI 11 
C B c/A/ulsltl j¢1F clAISIEI 13 ,~1 !PIRIE /VIE /NIT/ /EIRIR[i/R 
C 

110/0JO• PlwlR Plt-1 IILIAIOIE/LfF»IHIIIA CIAISIEI 14 

Fig. 18 (continued) 

• NOTE: ANY NON,..ZERO PUNCH IN COL. 11 OR 77 

REOU!RE.S ADDITIONAL NAMELIST 

INPUT ON REVERSE SIDE BE SUBMJTTED 

TO AVOID ERRORS FROM INPUT DATA 

UITI I j II I I I l II I l I Im I l Ill II 

I l9171tJOll 11917/815/I /710/ /14/0lO• t lJO 
-'="" 
\0 

-



F 1rs, Card 

DATA 

Must Be 

Lo,t Cord 

HAMELIST INPUT 

' 2 ' 4 
s • 7 • 9 10 11 Ii 13 ,. 15 16 11 ta ,. 20 21 :t2 2:3 24 "'26 

& C fl N fl P T 

't'f IIR SIT =I 96 9. ,'V L,A IS1 =I gg 9., 

I 

j 

~: 

' 

I 

\ 

' 

& E : I,' 
,~ 

ND ·0• 
!, ' ''.; ,,, ,., 

( LAST CARD JS NON-STANDARD IN FORTRAN NAMELIST INPUT) 

CONCEPT (PHASE II) 
~7 29 29"' ,, 32 "134 .. ,. '7:W, .... 41 4:i .,iu 45146 47 48 .. so "52 S3 5-4 

I 

i 

i 
l 

I ! 
I 

i I 

l 
,,~, * ;-; ti ' :\ J. ,, \< 

' \' 'L' I$ ,i ,I>\ /' ,y '\ 

Fig. 18 (continued) 

sslso ., ,., ... '"'"' .... .... [6' 67 .... ,0 71 ~ 73 

,, 

I 

j 

! 

,,_ 
H, ,'.,;, ,"' \\ ~.' fl' ' 

' ' 

74 7' 'JIiin 

I 
I 

! 
,:~, , 

~ 

['lit,, IO 

i 
I l 

! 
' 

i .. ·, 

\.J1 
0 



Fin1 Card 

DATA 

Must Be 
Last Card 

NAMELIST INPUT 
CONCEPT (PHASE II) 

1 2 •• •• 7 • 9 10 11 12 13 14 1! 16 17 18 • 2D 2122 12»• .... Z7 2B .... ., ., ~· .. .... 37 .. .. .., 41 C, .... .. ~ .,.. a ., 54 Is, so s,1...f., ... , -- -,aiiii 
& C fl NO p T 

,. ::,' . 
I ' , l•i 

f': >', :;;; :, 

~ ~ 
·~ 

,;" t'l ~3 ' 1. li ' ,. . ~ 
7 

.B FC (I )= I • I0IE ,e FC (Z )= I • 06 ,B FC (3 )= I • 0141 15, jfl F IC ( •) 1=1 .o 6 ,IBF C( S) =I:. ole .,IB FC (6)=1.06, 

IBL S,= 6'" I • 06 IBl3 i:: ~15 (2 )= I • 0 1E, BM S( 3) :I .o 45 ,B ~s (4 )':. I • 06 ,e ~s (15 )='I • 0 6, IBM ls ( 6) =I • 0 31, , 
IAIL S( 2) 1:.14 • 5 157 ,A LS (3 )= 6. I IS , IAL IS( 4) =S .6 ~ s ,A LS (S )= ~. 24 s, AL S( 6~ i:4 .s 196, 

F,,. 
'- FC LA( ,2, I) :lo .o ,IC FC A( 2, 2) -0 .o Is, CF C.A (2 ,3 )= o. 05 ,~ FIC A( 12 , 4) ::::0 .z ,c FC IA C z, 5) 1:0 .12 J 

CF CLA (2 ,6 )= lo. z, CF CA ~z ,1 )1= 0 .2 ,c FC IA ( z, 8) =0 • 2 ,c F[C j,t ( z' 9) =0 • 2 -,'- FC IA( 12, I l<l )= o. 2, 
,. 

CF CIA (2 I) I•, , I I:• CF CA (2 , I 2'· = . 4 ,c FC IA ( z, 13 )= • 41 ,c F[C iA ( z, 14 )= .14 ,c FIC IA C 12., I I~ )= .4, 
CIF CIA (2 :, I IE) -. I•, CF CIA (2 , I 7, -· 4, CF CIII (2 , I IS'' I• =. • , [CF [C;A (2 ., I lg) =· I•, le F iCIA C l2 ,,2 ~) - . I•, 
CF Ci,11 (12 i, z I) 1=. &, !CF !CIA (~ ,2 12 )= . 6 ,IC FC IA C i2, 23 )= • 6 "C FIC f,11 C ;2, 1214 )= . 6 ,c IFIC IA( lz, 25 ) - . 6, 

.::IF lcl,11 (~ ,2 IE) 16, Cf" C!II (2 ,12 7 = .6 ,c FIC ,,. { ~, Z'EI )= • IE ,IC FIC ~( 12 , 12 9 )= . 6 I,. !Fie IA( l2 , IJIC )'= .6, -. , '-
la IP lo IP 

,-

I• 
,_ 

ii 

IC3 (2 , I )= 11!0 . , :C 3 (13 , I )1= ISO IC • , 

I& E ND ' 
( LAST CARO JS MOM-STANDARD IN FORTRAN NAMEL1ST INPUT I 

Fig. 18 (continued) 
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UCN-91•t 
J 8-7ZI 

DATA SHEET 
REQUEST NO. 

IWE 

1u, 

NAME 

PLANT 

(All 

CONCEPT (PHASE II) 
lOATE 

CITY 11 EXTRA IDENTIFICATION 

(JAIi (2Ul 

'.,j 
\,:J 

START :,; 
YEAR ty 
(FS.1) ;, 

7;-'•~ 

• NOTE, 

YEAR 

END 
( F 5. 1) 

ANY NON-ZERO PUNCH IN COL 71 OR 77 

R:EQUIRES ADDITIONAL NAMEL.tST 
INPUT ON REVERSE SIDE BE SVSMIT TEO 

TO AVOID ERRORS FROM INPUT DATA 

~ I -~~"~ ~™ 
.~~~ 
~ "'" ,,,.,,. ~ ··-

.. 
:, .. 

~ ! 

FLAG OPTIQIIS• I • 

.. ,, 
:, .. } .. ·• a. -~,, ... 
:, . 
o· 

-· 

~ ~:1:~p~~ ··:::L'!M-+~=Fi- -t+ . , __ · i---~ ++ttt1 ti.111111: · · · · · · ---
c BUT ESCA :ATil1lN1 ·eiR1~K]EiN--¢!uTi I N,Tl -~tfPER 1A'TE Acfg.' T · 

<,-c•. I 111 pfn 

!sL 1111£7 
,-t--~ -r-----..----t-1-!---'-- . --

C , : . , ! -+-•--+--+-I ?l 
C N!IITE Nii!, NIAMELIJ!S'T! IfN:PUIT REQUIRED. .} " 1;;.:.1, Ill!? 
C Ii l i j ; i : - -- ~ ·--H-+_+ __ -+-_· t-_+-__ +_+-_~1-__ +-'--+i,:ft~~-.;r+:j,_-+--t-+t---e!:tl!l--· +I +++-i~i&.-i:~-HH---IN!!rf--+~E,!i---40~~~~1--+,+~lTI----H!i,I--~ 
1000-PwR PHILAIDiEiLiPIHII.A _ --.<:~?~ s ! ~~·,J19 1110;;,1[978s;;_g 10 s400:90J10:21ilot10, 1 

c j Li : T i r • .... _ _ J_ ~ 1 i ' t~ >4 , 1:1 1 :z 11 ,i 1, ·?'~ bl • • 
,. EX AMPLE p RJIJB L EiM' ;6: : i ' I ! ! f ; .:l < ! i [[ '"'.i t ;t ~;] bl; C 

_ i i , -- . -"-C- __ ~ 7- : ; , ;:c; ,] 1 1 1 X+i i} h "' 
THIS' RUN .. ;ILILIUiSITR!AT!E,s MULTfl>LE l'PTIJSIJrNrS~:: ! : K:: 1: ;1] . : Fi • 

->-r--t- ++ ..... 1 ~ ' - - - -- '-,,--- - - - - --t- . --t-·1·--+- ---;.-.. ... + .. 
w C HANG E s '. N I I i ' . . ; . i .: I i i I i I i ' I i I . : I ?; Z\: .·· ,,. ' '"' 

i'. EscAL·,T1~INI IRiA:TE1s1,: 1 \ 11 111 t I 111 :·w.J 1111 tit 
2. CASH "L¢~TcfuiR!v,E:s,,f+ ·.··.· 1 _ , 
3. SITE, ~j?JST1Sf.: ll:. i :ii['. I 1titl 11111111 I 

C 
q 
cl ..=L__ 

~ C, I 

C 

F 

C 

~ _I ! ! MNl~ITjEj:j IT~~ l~A
1

M E:L:I:s T' l 
j 

C 

IIIIOIO 
f'-+-l~-+-+--+--+--'~---+----+-17+--I +--+--,~-+- I i I I I I I I i I 

I 
. I . . 

I ! I I ! i 

1 I Im t++~~___j__(_ I •I I I I I I I I I I I I I I I 

lr--t--t-,1111--t"\t-tt '~ l-+++111 +-'--+-I i I ~I llf--+-+-111 k-+-++~ tti+T~+-
-f-++++-+-1--
H--1 + J t 

Fig. 18 (continued) 

I: 91714!~'l l l9!Bl2!0 

jf 
I.: 
'~ 
r· 

7151 [l4i0l0Ei15 0111.10·· 
ffJ 

\J 
1'1 

I I I I • ~JlIJ ~ l i l ~~ I i 11 ~;I I tl ! ·I lLLLlLLi. /:·--. 2t _t~ -:: . .-i 1 ;:.:.- /: 

Vl 
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C 
C 
C 
C 
C 
C 
C 
1000 

E~AMPLE PROBLEM l 

PWR flASE CASE, N IODLF TC-ioN USA, 
·100J MIIIEI, U SIMPLE IHERESJ, 
ltO KR. ~ORK 11EEK, START 1971 ANO ENO 1?18.5 
ESCALATED TO SJARJ Of CCNSTRUCTION. 

PNR Ml ODLET011r• USA 

DATE 01-10-73 CCt.lCfPT PKASE II 

191111 19785 711 '-011 0 I c, 0 C 

1000 MIIE PIIR PIIRE~ PLA .. T MIOOLETOIIN , USA 

ease RATE AND ESCALAIICN USED IN COST PROJECTIONS YFIRST • 196~.0 

ACC NO 20 ace 1110 21 ACC NO 22 ACC 1110 23 
A 8 A " A 8 A B 

BASE LABOR !>.8,. 1.10 6.lt't 1.10 6.BO 1.10 6.79 1.10 

ACC NO Zit 
A B 
7.29 1.10 

BASE MATERIAL 1000.00 1.00 15.39 1.05 15.39 1.05 15.39 l .05 1~.39 1.05 

CRAFT RASE MIXIIIIG FACIORS 

LABOR ACC NO 20 ACC 1110 21 ACC 1110 22 ACC NO 23 ACC NO 2't ACC NO 25 
8UILDll'IG LABOR o.c o.o o.o o.o o.o o.o 
HEAVY LABOR O.ltO 0.26 Ci. lit 0.10 O.ll 0.2a 
BRICKLAYERS o.c 0.02 o.o o.o o.o o.o 
CARPENTERS o.1oo 0.17 0.01 0.02 .:i.o o.11o 
STRUC T. IRON o.c 0.21 0.01 0.02 o.oa o.o 
PLASTERERS o.o o.o o.o o.o o.o o.o 
ELECT. IIORKERS o.o 0.02 0.06 0.01 0.69 0.27 
STEAM FITTERS o.o o.oa o.Js 0.59 o.o 0.28 
OPER. ENGRS. O. lC o.oa 0.11 0.01 ;.oa o.o 
SM. TRAC. OP. o.c o.o o.o o.o o.o o.o 
LG. TRAC. OP. o.c o.o o.o o.o c..o c.o 
CIIANE OPERS. o.o o.o o.o o.o o.o o.o 
AIR COMP. OPERS. o.o o.o o.o o.o o.o o.o 
TRUCK DRIVERS 0.1c 0.02 c;.02 0.01 0.02 0.03 
BOILER MAKERS o.c o.o 0.23 0.10 o.o o.o 
OTHER CRAFTS o.c o.13 o.c,1 0.02 o., o.o 

MATERIAL ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 2ft ACC 1110 25 
CHANNELS o.o o.oa O.OB o.oa 0.08 Cl.OB 
I BEAMS o.o 0.08 o.oe o.oe 0.06 0.()8 

W FLANGES o.c o.oe o.oe o.oa o.oa o.oa 
RE-BARS o.o o.1t1 o.1o1 o.1t1 o.1o1 o.u 
REOlMIX CONCRETE o.c 0.21 0.21 0.21 0.21 0.21 
PLYFORM o.o 0.01 G.lil 0.01 0.01 0.01 
LUMBER o.c 0.01 0.01 0.01 0.01 0.01 
LANO 1.00 o.o o.o o.o o.o o.c 
UNASSIGNED o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o G.O o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o 
1.iNASSIGNED o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o o.o c,.o 

ACC 1110 7.5 ACC NO 26 
A B A B 
6 • .30 l. l O 5.82 1.10 

15. 39 I .05 1,.39 1.cs 

ACC NO lb 
o.o 
o.so (II 

o.o w 
\; .o 
o.o 
o.o 
J.0 
o.so 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
1.00 

ACC NO 2b 
o.oa 
o.oa 
o.oe 
0.47 
c.21 
0.01 
o.:n 
u.u 
0.J 
o.o 
o.o 
o.o 
~ .c, 
0.J 
o.J 
o.o 



CUE Cl-10-H CONCEPT PHASE II 

SITE RATE ANO ESCALATION USED IN COST PROJECTIONS YFIIISJ • 1969.0 

ACC NO 20 ACC NO 21 ACC NO ZZ ACC NO 23 ACC NJ H ACC NO 25 ACC ~U 26 
A 8 A II A .e A 8 A 8 A 8 A 8 

SIJE UBOR 5.1:14 I. 10 6.44 1.10 6.BO 1.10 6. 79 1.10 7.29 1. lu 6. 30 1.10 5.82 1.10 
SITE MAfERIAL 1000.00 I. CC IS.39 1.05 15.39 1.05 -15.H 1.os U.H 1.05 15.39 I. 05 15.39 1.os 

CRAFT SITE MIXING FACJORS 

UBOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 ACC NU 26 
BU ILOING l AB.:IK O. C o.13 0.03 UoOl o.o ~-0 o.o 
IIEAYY LABOR 0.40 0.21, o. 1,, 0.1.J 0.13 0.28 o.so 
BRICKLAYERS o.c 0.02 o.o o.o o.o o.o o.o 
CA11PENTERS O.t,u c,.l7 0.03 o.oz o.o c.1·4 o.; 
STRUCT. IRON o.c 0.21 0.03 0.02 O.OB o.o o.o 
J'LASTEREkS o.o 0.Q o.o o.o C .() J.() o.c 
ELECT. WORKERS o.c 0.02 .:..01, 0.01 0ob'i 0.21 o.J 
STEAM F ITTEKS o.c o.oe 0.35 0.59 O.J o.za o.sc 
OPER. ENGRS. a. 1~ o.oe 0.11 0.01 0.08 o.o o.o 
SM. TRAC. OP. o.o o.o o.o .J.o u.o u.o u.o 
LG. TRAC. OP• o.c o.o 0.1, o.;. c.o o.o O.J 
CRANE OPER S. o.c 0.Q o.u o.o o.u o.o o.c 
AIR CGMP. OPERS. o.c o.o o.o c.o "·) t.i.( C, .J 
TRUCK OIIIYEAS 0.10 0.02 o.oz 0.01 o.oz 0.03 o.o 
BOILER MAKERS o.c o.o 0.23 0.l(J o.o o.o o.o 
OTHU CRAFTS o.o 0.13 0.03 0.02 O.J o.u o.:> 

MATERIAL ACC 1110 -zo ACC NO 21 ACC NO U ACC NO 23 ACC Nu 24 ACC 'JU 2!- ACC NU Zb 
Cl<ANNELS o.c o.oe 0.08 o.oe (.Ob J.J8 o.ue u, 
I BEAMS o.o o.oe o.oe o.oa ll.C8 o.ue o.oe ~ 

W FLANGES o.o o.oa 0.08 o.oe ~.08 c.ue J.OB 
RE-BARS o.o 0.47 0.47 0.47 G.47 0.47 o.H 
RE0IMIX CONCREJE o.o 0.21 0.27 0.21 0.?7 0.21 0.21 
Pl YFORM o.~ 0.01 u.01 0.01 0.01 0.01 J.01 
LUl'BER o.c 0.01 0.01 0.01 c.01 0.01 J.01 
LANO 1.oc c.o c.o G.J Cr.~ L • c, c.~ 
UNASSIGNED a.o o.o o.o o.o o.o o.o O.J 
UNASSIGNfO o.c o.o o.o o.o o.o o.J o., 
UNASS IGflllD o.o o.o o.o o.o o.o o.o J.J 
UNA~S IGN[D o.o o.o o.o O.J o.o o.o o.o 
UNASSIGNED o.c u.c o.c v.: c..c c..u O.J 
UNASSIGNFD o.o o.o o. 0 o.o u.O o.o o.o 
UNASSIGNED o.c o.o o.o C.J C •- ~-J ~-J 
UNASSIGNlD o.J O.J o.o J. 0 C,.J o.o 0 .o 



DUE 01-10-H 

1000 MNE PNR 

ACCOUNT 

CONCEPT PHASE II 
PLANT CAPITAL INVESTMENT SUMMARY 

!THOUSAND DOLLARS! 
PChlER PLA~T MIDDLETOWN • USA 

COST BA~JS: AT START OF CONSTRUCTION 
DESIGN+ CCNSTRUCTION PERIOD 1971.0-1978.5 

40-tfOUK NORK WEEK 
STRAIGHT INTEREST RATE= 7.0 

NUMBER A'-'o.YNLlllL.L.-_________________ _ 

.IUBECI COSI$ 

TOTAL 
__ (;Q$L __ 

20 LANO ANO LANO RIGHTS • • •. • • • •• • • • • • • • .S 1')00 • 

21 

22 

23 

24 

25 

91 

92 

93 

94 

.ettlllCAL!l.AN.I 

STRUCTURES ANO SITE FACILITIES 

REACTOR PLANT EQUIPMENT • 

TURBINE PLANT EQUIPMENT. 

ELECTRIC PLANT EQUIP~.ENT 

MISCELLANEOUS PLANT EQUIPMENT 

SUBTOTAL 

SPARE PARTS ALLOWANCE 

CONTINGENCY ALLOWANCE•• 

SUBTOTAL 

JNQJRECJ i;os1s 

CONSTRUCTION FACILITIES• EQUIPMENT• ANO SERVICES 

ENGINEERING ANO CONSTRUCTION MANAGEMENT SERVICES 

OTHER COSTS 

INTEREST DUKING CONSTRUCTION 

SUBTOTAL •• • • •. • • • • 

TOfAL PLANT CAPITAL INVESTMENT - I$ 283/KNI 

33538. 

56225. 

62347. 

HHO • 

• __ ..szz.a. 
., 170800 • 

ll~'o. 

• _-1J.Jll• 

• s 1B3265 • 

U642. 

2'o036. 

B607 • 

. __ uu1. 
• S 98955. 

S 2B3220. 

u, 
u, 



DATE 01-10-73 CC~CEPT PHASE II 
1000 M~E P~R PUwtR PLAhT MIDDLETOWN , USA 

BREAKDOWN OF PHYSICAL PLANT COSTS ITHOUSANOS Of OQLLARSI 

ffilill:Al...£~ 

21 

22 

23 

Zit 

25 

STRUCTURES ANO SITE FACILITIES 

REACTOR PLANT EQUIPMENT 

TURPINE PLANT EQUIPMtNT 

ELECTRIC PLANT lQUIF~ENT 

~ISCELLANEOUS PLANT EQUIPMENT • 

SUBTOTAL 

DATE 01-10-73 
1000 MWF PWR 

CCNCEPT PHASE JI 
PUWE~ PLA~T MIDDLETOWN 

ACCCUNT 
~Y!l.ll..E8 ___ A!;CJ:llltjl_lllLf _____ _ 

LANO AND LAND RIGrTS 

3H38. 

5t225. 

bl 341. 

14470. 

• _!tZl.11 .. 

170800 • 

, USA 

20 

201 
202 

LA~D AND PKJVILEGE ACQUISITIO~ 
RELOLATION Of BUILCINGS, UTILITIES, ETC. 

TOTAL FU~ ACCOUNT 20 

FACTiJRY _______ SITE __________ 
EQUIP>IE.~T LABOR MATERIAL __ i;o.sr ___ J!Atl=tiB ___ ,uiL----'•~T-

l't99. I 24741 21216. 10823. 

389e8. I 1108) 1003B. 7 199. 

38191. I 17611 L 59 20. 821b. 

6265. I b361 6181. 2024. 

_-1!ui1 .. __ 1 __ .2.!tJL __ zaa~ .. _____ 1,.1J. 

8b403. I 6226) 55441. 28 956. 

___________ __i;Q£l_-1.ltiQU£A~ULQE_llQLLA!i.il ____________ _ 
FACTORV SITF SITE 
fwlti~~f~I LA~UB J:!AI~Bl!Li l • l~L 

l O. l O. 
1 _____ Jl .. } _____ Q .. 
1 _____ Jl .. } _____ Jl .. 

LJ~(;. 
_i _____ i; .. 

L....l.llJlla 

10Jv. ______ a .. 
L_lllli.Jl.... 

u, 
0-



DATE Cl-10-73 
1000 HWE P WI! 

CC~CEPT PHASE II 
PUWER PLA~T HIDDL~TOWN , USA 

ACCCUNT 
!Wllllf.lL_ -AJ;!;a.u.t,iLUllf ___ _ -----------------------
21 

211 
• 1 
.2 
.) 

212 
• 1 
.2 
.) 

213 
.1 
.2 

214 
.1 
.2 
.3 

215 
.1 
.z 

216 
.1 
.z 

217 
.1 
.2 

216 
216A 
2168 
216C 
216D 
216E 
218F 

219 

STRUCTURES AND FACILITIES 

SITE IMPROV[MlNTS AND FACILITIES 
GENERAL YARD IHPRCVEMENTS •• 
~ATERFRONT IHPROVE~ENTS •• 
HIGHWAY ANU RAILWAY ACCESS 

SUB TOTAL. • • • • 
REACTOR BUILDING 
BASIC BUILDING STR~CTURES (IN 212.31 
BUILDING SERVICES • •• 
CONTAINMENT STRUCTURES 

SUB TOTAL. • • • • • 
TURBINE BUILDING 
BASIC BUILDING STR~CTURES 
BUILDING SERVICES • • •• 

SUBTOTAL •• • •• • 
INTAKE AND DISCHARGE STRUCTURES 
INTAKE SlRUCTURE ••••• • • 
DISCHARGE STRUCTURE (IN 232.21 
UNPRESSURIZED INTAKE AND DISCHARGE CONDUITS IIN 212.2). 

SUBTOTAL •• • •••• 
REACTOR AUXILIARIES BUILDING 
BASIC BUILDING STRUCTURES ••••• 
BUILDJNG SERVICES ••••••••• 

SUB TOT AL. • • • • • • • • • • 
RADIOACTIVE WASTE BUILDING (IN 2151 
BASIC BUILDING STRUCTURES. 
BUILDING SERVICES • • •• 

SUBTOTAL. • ••• 
FUEL STORAGE BUILCING 
BASIC BUILDING STRUCTURES 
BUILDING SERVICES • •. 

SUBTOTAL ••• • •• 
OTHER 
CONTROL ROOM 8UILCING ••• 
DIESEL GENERATOR euILOING. 
ADMINISTRATION BUILDING.• 
SERVICE BUILDING 
FAl'l ROUH BUILDING • 
AUXILIARY FEED PU~P ENCLOSURE. 

SU~ TUT AL• • • • • • 
STACKS •• • • •• • • •• • • 

SUBTOTAL FCR ACCOUNT. • • 
CONTINGENCY I 5.0SMTL-10.0SLA~ORI • 
SPARE PARTS I l.Qg). 
TOTAL FOR ACCOUNT 21 

______________ i;us1 __ 1ItlUUillllULOE_llDLLAJ!il ___________ _ 
FACTORY SITE SITE 
Eillll~~E~I LAalli l!AlillALS lUlaL 

o. 
o. 

_____ ,i_. 

s o. 

o. 
1J57. 

_____ ,i._ 

S 1057. 

o. ____ Ju, .. 
S 86. 

o. 
o. 

_____ c..,_ 
s o. 

c. 
____ J.2 .. 
S 39. 

o. 
_____ >)._ 

s c. 

o. 
____ 22 .. 
$ 22. 

45. 
lo. 

150. 
90. 

G. 
_____ _Q._ 

S 295. 
s o. 

S 1499. 
75. 
u... 

l_ll8.2a. 

744. 
o. 

---il~ .. 
S 1339. 

o. 
682. 

___ a.Q.2lla. 
$ 8772. 

2087. 
----11..llA 
S 2 694. 

1754. 
o. 

______ QA 
S L 754. 

2812. 

----ZZh 
$ 303&. 

o. 
------llA s o. 

649. 
-----1llA 
S 919. 

9Z,.. 
437. 
440. 
547. 
253. 

----Ur.... 
S 2701. 
$ o. 

392. 
o. 

___ t,ti .. 
S L037. 

o. 
353. 

_ _ll,~i .. 
s 4n2. 

1846. 
__ l(t.1.£ 

$ 2 007. 

844. 
o. _____ g._ 

S 84.4. 

999. 
----llllla. 
$ 1107. 

o. 
____ ,1._ 

s o. 

406. 
____ z.fL.. 
S 432. 

31,0. 
156. 
320. 
407. 

79. 
___ C,llA 
S 1384. 
s o. 

l L36. 
o. 

__ ..J.UllA 
S 2 376. 

o. 
2092. 

__ u1u .. 
S 138<,l. 

3933. 
----llHa. 
$ 4787. 

2598. 
o. _____ o. .. 

s 25, 8. 

3811. 
----lllA 
S "162. 

o. _____ o. .. 
s o. 

1255. 
____ 111 .. 
$ 1373. 

1329. 
605. 
910. 

1044. 
332. ____ uo. .. 

S 4380. 
o. 

---------------------------------' 21211,. S 10823. S 33538. 
2122. 541. 2738. 

--=-=-=- --1Dlla. ---lll.. 
l..2lll1A .LUU:L. l-lfllli .. 

u, 

" 

7 



CAH 01-10-73 
1000 MME PWR 

CC~CEPT PHASE II 
PUoER PLA~T MIDDLETOwN , USA 

ACCOUNT 
~U~BfE __ A,,QUJ!il_lllJ..f ____ _ 

22 REACTOR PLA~T EQUIPMENT 

221 REACTOR EUUIPMENT 
: l REACTOR VESSELS A~D ACCESSORIES 
• 2 REACTOR CUNTROL DE~ICES. 
• 3 MOOERATOR/RfFLECTGR SYSTEMS. 
• 4 REACTOR SHIELDING . . . . . 

SUB TOTAL. . . . . . . . 
222 MAIN HEAT T~ANSFER ANO TRANSPCRT SY5T~MS 
.l REACTOR CJRE COOLA~T SYSTEMS 
• l! PUMPS. . . . . 
• 12 PIPING SY,TEM. . . 
. ll STEAM GENERATORS 
• 14 PRESSURIZING SYSTE~ 

SUd TOTAL • 
• 2 REACTOR BLANKET CC[LA~T SYSTE~S 
• 21 PU~PS. . . . . . . . 
• 22 PIPING SYSHI' • . 
• 2J HEAT EXlHANGER EQulPMENT 
.24 PRESSURIZl~G SYSTE• . 

sue TOTAL. 
.3 INTER~ECIATE LOOP COCLANT SYSTE~S 
• 31 PU'IPS . .. . . . . . . . 
.32 PIPING SYSTEM • . . . . . 
• 33 HEAT EXCHA~GER EULIPMENT 
.34 PRESSURIZING SYSTE, . . 

SUB TOTAL. .. . . 
SUS TOTAL. . . . . 

223 SAFEGUA~DS CODLING SY,TE~S . , RESIDUAL HEAT REMCVAL SYSTEM 
• 2 EMEkGtNCY SHUlDO~N UR C~RE ISOLAllUN COOLING SYSTEM 
• 3 COIJLANT INJECTION ANC CGRE SPRAY/FL • OnING SYSTEMS 
.4 CL~TAINME~T HEAT 125URPTIO~ REJECTION SYSTEMS 

SUB TOT AL. . . . . . . . . 
224 RADIOACTIVE dSTE THATnNl A~D UISPUSAL 

• l LIQUID •ASfE PROCESSING EQUIPMENT ••••••• 
• 2 GASEOUS IIASTES ANO U~F GA§ PRl•C.ESSING tQUIP~,ENT 
.3 SOLID WASTES P~OCESSJNG EQUIP~E~T . . 

SU8 TOlAL. . . . . . . . 
225 NUCLEAR FUEL HANDLING ANO STORAGE SYST(MS 

• l FUEL HANDLIN~ TOOLS, EQlJIPMENT, AND >YSTEMS 
.2 REMOTE VIE•ING EQ~IP~ENT . . . . 
• 3 SE~VICE PLATFORMS . . . . . . . . . ... FUEL STORA~E, CLEA~l~G, ANU INSPECTION EQUIPMENT 

SUR l • TAL. . . . . . 
226 OTHE~ REACTUk PLA~T EQUIPM~NT 

.1 INERT GAS SYSTE~S . . 

.z SPECIAL HEATING SYSTEMS . . 

.3 CCJLA"T RECEIVING, STCRAGE, AND 
• 4 COUL~~T CHARGE, VCLUM< CCNTROL, 
.5 COOLANT PJRIFICATIDN ~ CHEMICAL 
.b FLUID LEAK DETECTIC~ SYSTEMS 
• 1 AUXILIARIES CUOLl~G SYSTEMS • 
• B HAINTtNANCc EQUIP~ENT • . . 
.9 MISCELLANEJLS SU~PE~SE JTEMS 

~ll~lnlAL. . . . 

______________ ,us1 __ iltluUSA~QS_Qf._Q~LLAh~l-------------
FACTORY SITE >ITE 
E~Ul~~f~l LA~U~ ~lf~IALS lQl!L 

9455. 626. 152. 10233. 
4223. 90 • 9. 4322 • 

o. o. o. v. 
---lZ.a _____ 10 • ______ o. _____ z.z. .. 
S 13690. $ 726. $ lbl. S 14577. 

i J6 l2. s 175. $ 154 • 3'1H • 
o. l 00G. 243 l. 3431 • 

l 3002. 117 2. 49() • 1"6~-.. 

--H!>l>.. _____ 12. _____ !,J • ___ i,z~. 
S 17770. s 2426. $ 3118. $ 23314. 

s (,. s o. f o • c • 
0 • G. u. o • 
G. G. o • a. 

____ JJ..a ------~& _____ a.a. ______ o • 
$ o. $ o. $ o. $ 

s u. $ o. $ o. o • 
VO o. c. 0. V, .. o. o • c. ex:, 

______ !i.e. ... ______ i,,La, _____ Q.._ ______ Q ... 
L __ ~ l _____ Q,. J, _____ Q. L----~• 
S 17770. $ 24?b. $ 3118. $ 233I~ • 

12 E. 284. lb4 • 57b. 
o. o. o • l. 

II 7. ti'tG • 903. I 8!>6. 
____ t,t,_,. ----2~!!. ____ ;¼Q!i,. ____ n.e.. 
s 311. $ 1480. $ 1431. $ 3222 • 

1:175. 739. na. 18~2-
410. 277. 12 8 • 815. 

----~l.a 
_____ 1, .. ______ , .. _____ z.:,.. 

' l34t. $ 1026. s 36S. s 2H2 • 

111. bl. 22. 254. 
c. lJ. o. o • 

111. 27. 2 • HO • 
___ ..JQZ.. ____ !tH. ____ Jl~ .. ___ UH • 
$ 58~. s 586. J 360. s 153 ~-

45. 33. 10. es • 
o. o. o. o • 

J. o. 
160. loB. 237. 6J5 • 
950. 99J. b25. i.bj~. 

[.,. o. o. o. 
26 I. 6?o. 361. 12,s. 

J. o. o • 
_____ _j;;;_L ____ 20~. ____ J!.2 .. ____ 2.li5.. 
s 14gh. l 77'l7 ~ • I ,I A. • li,'°l'i1 • 



CATE 01-10-73 
1000 MWF PWR 

CC~CEPT PHASE II 
POWER PLA~l MIDDLETD"N , USA 

ACCOUNT 
tllUIJ!EJL_ 

227 
• 1 
• 2 
• 3 
• 4 
.5 

228 
• 1 
• 2 
• 3 

·" 
229 

• 1 
• 2 
.3 

-------------~•sr __ ll~OUSA~QS_Llf:_QQLlABSl ____________ _ 
FACTORY SITE SITE 

_Ar.,ll11.til-lll.L~-----------------------­
INSTRUMENTATION A~C CCNTROL 

fllUl~~f~l LA~QB liAIEBlALS IUIAL 

REACTOR PROCESS l&C EQUIPMFNl • • ••• 
COMPUTER E~UIPMENT ••• • • ••••• 
RAOIATICN MONITORl~G SYSTEMS IIN 227.11 
ISOLATED INDICATING AND RECORDING GAGES IIN 227.11 
CONTROL AND INSTRUMENT PIPING. • ••• 

SUBTOTAL ••••••• • ••• 
FOSSIL FUEL BOILERS AND SUPtRHEATERS 
BOILERS AND/OR SUPERHEATERS. 
DRAFT SYSTEMS• ••• 
FUEL HANDLING SYSlEMS. 
ASH HANDLING SYSTE~S 

SUBTOTAL •••• 
IRRADIATION FACILITIES 
SPECIAL STRUCTURES 
MATERIALS HANDLING EQUIPMENT 
MATERIALS RECEIVING ANO STORAGE SYSTEMS 

SU~TOTAL ••••• • • • 

2200. 
1!>85. 

o. 
o. _____ Jl.. 

s 3785. 

o • 
o • 
o. 

------~· s o. 

o • 
o • _____ Jl.. 

$ o. 

SUBTOTAL FOR ACCOUNT •••• • • • • S 38988. 
CONTINGENCY I 5.0llMTL-10.0SUIBORI • 1949. 
SPARE PARTS I 1.ou. • • __Ji2., 
TOTAL FOR ACCOUNT 22 • • • • • Lill21. 

250. 30 • 2480. 
lJJ. o • 1685. 
255 • 153. 408. 

c. c • Vo 

----!t2ilL ___ z.:..D·L ___ __llQL 
s 1~55. s 443. s 5283. 

o. o. o. 
o. "· o. 
o • o. o. 

------llL -----'2.a. ------llL 
s o. $ o. s o. 

o. o. o. 
o. o. o. 

------llL 
_____ o. 

------"L 
s o. s o. s o. 

S 10038. S 7199. S 56225. 
l 004. 360. 3313. 

--=-~=- ___ zz.. ---~az.L 
l-Ull!IZL LJfill. LlulllllQL 

0, 
-0 



DATE lll-10-73 
1000 M~E P"R 

CC~CEPT PHASE II 
PO~ER PLA~T MIDDLETOWN , USA 

ACCOUNT 
b111lllf&.._ 

23 

231 
• 1 
• 2 
• 3 
• 4 
• 5 
• o 
• 1 
• 8 

232 
.1 
.2 
• 21 
• 22 
• 23 
.24 
.25 

• 3 
.4 

233 
• 1 
.2 
.3 
• 4 

234 
• 1 
• 2 
• 3 

235 
• 1 
.2 
.3 
• 4 
• 5 
• o 
.1 

23b 
• 1 
• 2 
.3 

·" 

--A,CJJ.Util_l11.Lf _____ ---------------
TURBINE PLANT EQUIPMENT 

TURBINE-GtNERATORS 
TURBINE-GENFRATuRS A~D ACCESSORIES 
FOUNDATIONS . . . . 
STANOBY EXCITERS 
LUdRICATING SYSTt~ 
GAS SYSTEMS . 
REHEATERS I IN 231. ll 
SHIELDING • . . . . . 
"EATHER-PRDOf HOUSING 

SUB TOTAL. . . . 
HEAT REMGVAL SYSTE~S 
•ATER INTAKE COMMCN FACILITIES 
CIRCULATING WATER SYSTEMS 
PUMPS • . . . . 
PIPIN-, • . . . 
DISCHARGE TUNNEL 
DISCHARGE CANAL A~D STRUCTURES 
DEICING PUMP PIT STRUCTURES. . 

SUB TU TAL. . . . 
COJLING TUWERS 
CTrlER SYSTEMS REJ,CTING 

SUB TOTAL. 
CONUENSI~G jYSTEMS 
CONDEr.SERS . 
CO~DENSATE SYSTEM . 
GAS KEMOVAL SY STE~ 
TURBINE BYPASS SYSTEM 

SU& TOT AL. . . 
FEED HtATING SYSTEM 
REGENERATIVE HEAT EXCHANGERS 
PU~PS • .. . . -~(PING ANJ lANKS . . . . . 

SUBTOTAL. . . . . 
QTHtR TURelNE PLA~l EQUIPMENT 
MAIN STEAM UR OTHER VAPOR PIPING 
TU~BINE AUXILIARIES 
AUXILIARIES CLOLl~G SYSTEM 
MAKFUP TREATMENT SYSTEMS 
CHEMICAL IREATMENT AND CONDENSATE PURIFICATIUN sr,T•MS 
Ct~lRAL LUBRICATICN SERVICF SYSTEM 
MISCELLANEU~S SUSP[NSE ITE"IS 

SU3T01AL. . . . . . 
INSTRUMENTATION A~u CUNTROL 
PR<JCESS I & C EiJUIP"IENT . . 
CUMPUTFR E~UIPMENT (IN 227 .2 I 
IS'lLATtC l~DICATING AND RECURDING GAGES I IN 236.l I 
CONTROL AND INSTRU~ENT PIPING 

SUR TOTAL. . . . . . . . . 
SuBTUTAL FCR ACCOUNT •••••••• 
CONTINGENCY I 5.0IMTL-10.0ILA~ORI 
SPARE PARTS I I.Oil. 
TJTAL FOR ACCOUNT 23 

. . . . 

------------~Oil __ ll~UUiAt!ULJ:JE-1lULLA&il _____________ 
fACTOl<Y 
EwUlf!mjl 

29950. 
o. 
o. 

)Y. 
o. 
u. 
o. 

_____ u ... 
$ 29989. 

312. 

s 93b. 
c. 

u. 
----'• s 93b. 

C • 
______ .Q. 

s 1248. 

290J. 
480. 

o. 
____ .Q ... 

I 338(. 

1500. 
1118. 

------"L 
$ 2618. 

o. 
51. 

119. 
u • 
o. 
u. 

______ Q ... 
I l 70. 

78:,. 
o. 
c. 

_____ jJL 

I 785. 

$ 3819 l. 
1g1c. 

__JJL2L 
Li!l.!r.l!Za 

SITE 
LA6J:JB 

2000. 
bH. 

o. 
116. 
45. 
o. 
(,. 

______ Q • 

$ 2777. 

155. 

$ 80. 
567. 
452. 
940. 

____ Ji. 
$ 2122. 

8. 
______ Q& 
$ 2 27 7. 

77'>. 
1820. 

18 3. ______ c. 
I 2778. 

13~. 
ll 8. 

___ 3..l!t!l.& 
s 3398. 

2570. 
410. 
35:,. 
L'>O. 
lj. 
o. 

____ !,!ii.. 
s 4040. 

150. 
u • 
c. 

____ !iil!l.& 
$ b50. 

I 1'>92(,. 
1592. 

------
LlI!i.1.2& 

SITE 
fill!Et!ULS 

zoo • 
310 • 

o • 
lJ L. 

H • 
o • 
o • 

______ Q& 

s b78. 

33. 

$ 6. 
389. 
2£6 • 
520. 

____ !,.l. 
s 1186. 

o. 
______ .Q,._ 

$ 1221. 

2'>. 
818. 

97. 
_____ _QL 

s 9C.C,. 

40 • 
I b. 

__ -1.2I!h 
$ 2031. 

156 5. 
1%. 
345. 

I 000. 
2v. 
o. 

_____ 20. 
$ 3l7b. 

I 5. 
c. ,,. 

___ l.l:i.& 
$ 1,0. 

8236. 
4ll. 

___ fiZL 
.L_JlH!l.& 

lCUL 

32150. 
9Zb • 

o. 
256 • 
ll2 • 

C • 
o • 

______ Q .. 
J 33445 • 

500. 

1022 • 
95b • 
678. 

1460. 
____ uc. • 
t 4 24 6 • 

o • 
------"· $ 4 746. 

3 7C C • 
3 ll 8 • 

280. 
______ .Q. ... 

f 7098. 

lb70. 
1262 • 

___ 2ll2 • 
$ 8047. 

4135 • 
b'>7. 
814. 

1250. 
30 • 

o • 
____ 2il.O& 
$ 738b. 

950 • 
o. 
o. 

___ !>I2. 
f 1625 • 

S 62 34 7. 
H13. 

----!t~!t. 
LfiHZh 

0,. 
0 



DATE <.1-10-73 
IOOi) MliE PliR 

CC~CEPT PHASE II 
PU•ER PLA~T MIDDLETOWN 

ACCOU"'T 
lilil1l!ffL_ ~WJtiLilILf. _____ _ 

Z4 ELECTRIC PLANT E~LIPMENT 

241 SWITCHGEAk 
.1 GENERATOR CIRCUITS 
.2 STATION SERVICE . . 

SUBTOTAL. . 
242 STATION StRVICE EQUIPMFNT 

, USA 

• 1 STATION SERVICE A~D STARTUP TRANSFORMERS 
.2 LOW VOLTAGE UNIT SUBSTATIONS AND LIGHTING TRANSFOR~FRS. 
.3 BATTERY SVSTEl-:S . . . . . 
·" CIESEL ENGINE GENERATORS 
.5 <.AS TURBl~E GENERATORS 
.6 MOTOR GENERATOR SETS 

SUB TOT AL. . . . . 
2'it3 SWITCHBOARDS 

• 1 MAIN CC~TkOL BOARC FOR ELECTRIC SYSTEMS 
.2 AUXILIARY POWER A~O SIGNAL BOARDS. . . 

SUB TOTAL• . . . . . . . .. 
H4 PROTECTIVE EQUIPMENT 

• 1 GENERAL STATION GRCUNDING SYSTEM . . . . . 
.2 FIRE PROTECTION SYSTEM . . . . . . .. . . .. 

SUBTOTAL. . . . . .... .. . . 
245 ELECTRICAL STRUCTLHES AND WIRING CONTAINERS 
.1 CONCRETE CABLE TUNNELS, TRENCHES, 
.2 CABLE TRAYS AND SLPPORTS 
• 3 CONDUIT • • . . . 
• 4 OTHER SJRUCTURES . . . . 

SUBTOTAL. . . . . 
246 PO~ER AND CONTROL WIRING 

.1 GENERATOR CIRCUITS . . . . . . . . . . . . . . 
• z STATION SERVICE POWER WIRING . . . . . . . .. . . 
.3 CONTROL WIRING . . . . . . . . . . . . . . . 
• 4 INSTRUMENT WIRING •• . . . . . . . . . 
.5 CONTAINMENT PENETRATIONS . . ... . 

SUBTOTAL. . . . . . . . . . . 
SUB TOTAL FOR ACCOUNT. . . . . 
CONTINGENCY I s.oiMTL-10.0ILABOR) . 
SPARE PARTS I l ,Oil. . . . . . . 
TUTAL FOR ACCOUNT 24 . . . . . 

FACTORY 
t.Wlel!t.tH 

15. 
___ J.lllli, .. 
s 1015. 

540. 
o1c .• 

28. 
150. 

HZO. 
---Ill .. 
s 3618. 

4~0. 
_____ ,2a, 

s lo59. 

o. 
____ {!._ 

s o. 

o. 
63. 
o. 

_____ {! .. 

s 63. 

495. 
165. 

D. 
c. 

_ _J2l)._ 

s ll lO. 

$ 621>5, 
313, 

&13 • 
L-il!tl .. 
--------

,osr __ iltlOl!SANO~E-OCLLABSl ____________ _ 
strE SITE 
LABUB !!AlEBlALS lUl!L 

11. 1. 27. 
____ lflll .. ____ 211 .. ___ lz.lll... 
s 191. $ 59. $ 1265. 

64. 6 • 1>10. 
IZO. 3. B3. 
14. 2. ~4. 

218. 48. lvl6. 
325. H2. Z087. 

-----l~ .. _____ 1 .. ____ 86 .. 
s 15b. s zoz. $ 4576. 

15. 10 • 535. 
______ 2 .. ______ 1 .. 

-----1:i... 
s 80. $ 11. $ 550. 

145, 95. Z'tO • 
____ _l,Q .. _____ z .. ___ _iz .. 
$ 155. s 102. s 257. 

65. 40. 105. 0-
275. 27. 3~5-
830, 210. 11:c. 

_____ 1aa ____ ea. ... 
-----l.~ .. 

s 1188. s 343. $ 1594. 

166. 6. 6b7, 
lb95. 6&1. 25Zl • 
1000, 450. 1450, 

bJO. 175. 1H. ____ no .. ___ l!j._ ---lllia 
$ 38ll. $ 1301, s 6ZZ8. 

------------------------------------------S 6181. S 2024. S HOO. 
618, 101. 1033. 

- - - ___ z.a. ----4la 
L-6.nl!la L_z.u:z .. 1_122a2a 
-------- -------- --------



CUE ul-10-73 
IOOG MwE P WR 

CC~CEPT PHASE II 
PU~ER PLA~T MIDDLETO~N , USA 

ACCOUNT .b.11.l!af..B __ A,,Olltil-1.1.lil ___________________________ _ 

25 

251 
• 1 
.2 

252 
• 1 
• 2 
.3 

253 
• 1 
.2 

2~4 
• I 
• 2 
.3 
• 4 
• 5 
.6 

~ISCELLANEOUS PLA~T EQUIPMENT 

TRANSPORTATION ANC LIFTING ECUIP~ENT 
CRANES, HJl>TS, A~D MONURAILS 
RAILWAY ANO kUADWAY EQUIPMENT . . . 

SUB TOTAL. . . . . . . . . . 
AIR, WATER, A~D STEAM SERVICE SYSTEMS 
Al~ SYSTEMS . . 
WAfER SYSTEMS • . 
AUXILIARY HEATING 

SUATUTAL. 
CO~MUNICATIONS EQLIPMFNT 
LOCAL COMMUNICATIC~S SYSTEMS 
SIGNAL SY!>TFMS . . . . 

SUB TOTAL. . . . . . 
FURNISHINGS AND FIXTU~ES 
SAFETY EQUIPMENT .. . . . 
SHOP, LABORATURY, AND TEST tUUIPMcNT. . 
OFFICE EQUIPMENT AND FURNISHINGS 
CHANGE RCOM FQUIP~ENT . . . 
ENVIRUNMENTAL MONITORING EQUIPMENT 
DINING FACILITIES 

SUB TUT AL. . . . . . . . . . 
SUlTUTAL FUR ACCOUNT ••••••• 
CONTINGENCY I 5.0IMTL-10.0lLA~UKI • 
SPARE PAR1S ( 1.0ll. 
TOThL FOR ACCOUNT l5 

-------------~USl __ il~UlJil~OS..JlE._QULLABil ____________ _ 
FACTORY SITE SITE 
f:lllJieM~I LAl>lJB l!Alf:JilALS TUUL 

495. 
______ ll& 

' 495. 

62. 
242. 

___ ....!,:QiJ.. 

' 704. 

25. 
_____ 0.& 
5 25. 

10. 
44. 
%. 

8. 
o. 

___ --122 .. 
s 237. 

S 1461. 
73. 

_ _J,!i .. 
1_.J.!i!,~£ 

153. 
______ Q .. 
s 153. 

1'>4. 
1C73. 

____ l,llQ& 
s 182 7. 

50. 
_____ 2!i .. 
$ 75. 

o. 
s. ~-
1. 

_____ 2!i& 
s 31. 

S 2 08b • 
209. 

1_22~5... 

50. 
_____ C..a. 
s 5 0. 

41. 
5~ ,.J • ______ o .. 

' 597. 

10. 
___ l.!i& 
s 25. 

o. 
I. 
c. 
o • 
o. 

___ _:_Q._ 

t I. 

S 673. 
34. ____ z ... 

L_llJ .. 

698 • 
------0& 

' 698. 

257 • 
1871. 

___ .I.QJ1<& 
s 3128. 

B5 • 

-----~Q .. 
! 125. 

10 • 
50 • 
50. 
9. 
o • 

____ .1.!ill .. 
! 269 • 

4220. 
31 '>. _____ z..1. .. 

L_!t!i:i.1& 

O­
N 



DATE 01-10-73 CC~CEPT PHASE II 
1000 MWE PWR POWER PLAhT MIDDLETOWN , USA 
ACCOUNT ~- ....A"-'-D.Ulil..i.I~II~L~E._ _________ _ _ _..tflSlilll!QJIL 

91 CONSTRUCTION FACILlTIES, EQUIPMENT, AND SERVICES 

911 
912 
913 

TEMPORAR~ FACILITIES 
CONSTRUCTION EQUIPMENT 
CONSTRUCTION SERVICES•. 

TOTAL FOR JCCOUNT 91 

DATE Ol-10-73 CCNCEPT PHASE 11 
1000 MWE PWR POWER PLA~T MIDDLETOWN 
ACCOUNT 

, USA 

NUMBER ACCOUNT T.J.lLL ____________________ _ 

92 ENGINEERING AND CCNSTRUCTION MANAGEMENT SERVICES 

S 4C92. 
S t.820. 
I 2728. 
LJ.lfi!tZ.. 

_J.Dilil.1.llllll.L 

S 12016. 921 
922 

ENGINEERING SERVICES ••••••••• 
CONSTRUCTION MANAtEMENj SERVICES •• 

TOTAL FOR ACCOUNT 92 
• • • LiZ!llA.e. 

DATE 01-10-73 CCPICEPT PHASE 11 
1000 MWE PWR POWER PLANT MIDDLETOWN 
IICCDUNT 
NUMBf 8 ....ACCQUNI-1llLL 

93 CTHER COSTS 

931 
932 
933 

TAXES AND INSURANCE •••••••• 
STAFF TRAINING ANO PLANT STARTUP 
OWNERS G&A • • • • • • • • 

TOTAL FOR ACCOUNT 93 

CATE 01-10-73 CCNCEPT PHASE II 
1000 NWE PWR POWER PLANT NIDOLETOWN 
ACCOUNT 

, USA 

• USA 

• • • • • • ~b 

.tuililUllllL 

S ~91. 
$ 499. 
I 2611. 
LJfallL. 

NUMBER -~~~~-------------------- Cos UH QQQ L 

94 INTEREST DURING CONSTRUCTlON 

941 
942 

P~SICAL PLANT ANO ASSOCIATED INDIRECT COSTS 
LAND AND LAND RIGHTS ••• 

TOTAL FOR ACCOUNT 94 

S 52075. 
I 596. 
I 5Z6Ue 

0-
t.> 
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EXAMPLE PROBLEM 2 
PWR BASE CASE AT PHILACELPHIA 
1000 MWIEI, 71 SIMPLE INTEREST, 

C 
C 
C 
C 
C 
C 
C 

40 HR. NORK WEEK, START 1971 AND END 
ESCALATED TO START OF CONSTRUCTION. 

1978.5 

1000 PIIIR PHILADELPHIA USA 

CONII CALLED - DATA FIT DONE ON PENNSYLVANIA 

DATE 01-10-73 CCNCEPT PHASE II 
1000 MWE PWR POWER PLANT PHILADELPHIA 

19710 19785 

PHI LAOELPHIA 

, USA 

70 400 0 1 0 0 0 

BASE RATE AND ESCALATION USEC IN COST PROJECTIONS YFIRST = 1969.0 

ACC NO 20 ACC NU 21 ACC NO 22 ACC NO 23 
A B A B A 8 A B 

BASE LABOR 5.84 1.10 6.44 1.10 6.80 1.10 6.79 1.10 

ACC ND 24 
A 8 
T.29 1.10 

BASE MATERIAL 1000.00 1.oc 15.39 L.05 l~.39 1.05 15.39 1.05 15.39 1.05 

CRAFT BASE MIXING FACTORS 

LABOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 

BU ILO ING l ABOR 0.c 0.0 0.0 o.o 0.0 o.o 

HEAVY LABOR 0.'• C 0.26 0.1'• 0.10 0.13 o.zs 

BRICKLAYERS 0.0 0.02 o.o o.o 0.0 o.o 

CARPENTERS 0.40 0.11 0.03 0.02 0.0 0.14 

STRUCT. IRON 0.0 0.21 0.03 0.02 0.0s 0.0 

PLASTERERS o.o o.o 0.0 0.0 0.0 0.0 

ELECT. WORKERS 0.0 0.02 0.06 0.01 0.69 0.21 

STEA" FITTERS o.c o.oe o.35 0.59 o.o o.28 

OPER. ENGRS. o. 10 o.08 0.11 0.01 0.08 o.o 

SM. TRAC. OP. o.c o.o o.o o.o o.o o.o 

LG. TRAC. OP. o.o o.o o.o o.o 0.0 o.o 

CRANE OPER S. o.o o.o 0.0 0.0 0.0 o.o 

AIR CG"P• OPERS. 0.0 o.o 0.0 o.o 0.0 0.0 

TRUCK DRIVERS 0.10 0.02 0.02 0.01 0.02 0.03 

BOllER "AKERS o.o 0.0 0.23 0.10 o.o o.o 

OTHER CRAFTS o.o 0.13 0.03 0.02 o.o o.o 

"ATER I AL ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 2'• ACC NO 25 

CHANNELS o.o o.08 o.oe o.oe o.08 o.oB 

I BEAMS o.o o.oe o.08 o.oe o.os o.08 

W FLANGES o.o o.oa o.oe o.oe 0.08 0.08 

RE-BARS o.o 0.47 0.47 0.47 0.47 o.u 

REDIMIX CONCRETE o.o 0.21 0.21 0.21 0.21 0.21 

PLYFOR" o.o 0.01 0.01 0.01 0.01 0.01 

LU"BER o.o 0.01 0.01 0.01 0.01 0.01 

LANO 1.00 o.o o.o o.o o.o o.o 

UNASSIGNED o.c o.o o.o o.o o.o o.o 

UNASSIGNED o.o o.o o.o o.o o.o o.o 

UNASSIGNED o.o o.o o.o o.o o.o o.o 

UNASSIGNED o.o o.o o.o o.o o.o o.o 

UNASSIGNED o.o o.o o.o o.o 0.0 o.o 

UNASSIGNED o.o o.o 0.0 0.0 0.0 0.0 

UNASSIGNED o.o o.o 0.0 0.0 o.o o.o 

UNASSIGNED o.o o.o o.o o.o o.o o.o 

ACC NO 25 ACC NO 26 
A 8 A 8 
6.30 1.10 5.82 1.10 

15.39 1.0~ 15.39 1.05 

ACC NO 26 
0.0 
o.50 
o.o 8; 
o.o 
0.0 
0.0 
0.0 
0.50 
o.o 
o.o 
o.o 
0.0 
0.0 
o.o 
o.o 
1.00 

ACC NO 26 
o.08 
o.oe 
o.oe 
0.47 
0.27 
0.01 
J.01 
o.o 
o.o 
o·.J 
o.o 
o.o 
o.o 
0.0 
o.o 
o.o 



CATE 01-10-73 CONCEPT PHASE II 

SITE RATE AND ESCALATION USED IN COST PROJECTIONS YFIRST = 1969.0 

ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 2l ACC NJ 24 ACC NO 25 ACC Iii• 26 
A 8 A B A 8 A 8 A 8 A 8 A B 

SIT£ LABOR 4.97 1.16 6.37 1.13 6.18 1.15 6.28 1.15 5.84 l. 16 5.54 1. 16 5.27 1.15 
SITE MATERIAL 9911.98 1.00 12.63 1. 10 12. 63 1. 10 12.63 1.10 12.63 1.10 12.63 l.lu 12.63 1. 10 

CRAFT SITE MIXING FACTORS 

LABOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC ND 25 ACC NO 26 
BUILDING LABOR o.o o.u 0.03 o. 02 o.o o.o o.o 
HEAVY LABOR 0.40 0.26 0.14 0.10 0.13 0.28 o.so 
BRICKLAYERS o.c 0.02 o.o o.o o.o o.o o.o 
CA-RPEl'HERS 0.4J 0.11 0.03 0.02 o.o 0.14 o.J 
STRUCT. IRON o.c 0.21 O.C3 0.02 c.oa o.o o.o 
PLASTERERS -0. 0 o.o o.o o.o o.o o.o o.o 
ELECT. loORKERS o.o o. 02 0.06 0.01 O.b9 0.27 o.o 
STEAM FITTERS o.c C.08 C.35 0.59 o.o 0.2a a.so 
DPER. ENGRS. 0.1c o.os o.u 0.01 o.oa o.o o.o 
SM. TRAC. OP. o.c o.o o.o o.~ c..o o.o o.o 
LG. TRAC. OP. o.o o.o o. 0 o.o o.o o.o o.o 
CRANE • PERS. o.o o.o o.o o.o o.o o.o c,.o 
AIR COMP. • PERS. o.c o.o o.o o.o o.o o.o o.J 
TRUCK DRIVERS 0.10 0.02 0.02 0.01 0.02 0.03 o.o 
BOILER MAKER:i o.c o.o 0.23 0.10 o.o o.o o.o 
OTHER CRAFTS o.o 0.13 0.03 0.02 o.o o.o 0 .o 

MATERIAL ACC i'<O ·20 ACC NO 21 ACC NO 22 ACC i'<O 23 ACC NO 24 ACC r;Q 25 ACC NO 2b 
CHANNELS o.o o.oe o.us o.oa o.oa 0.08 o.os 
I BEAMS o.c 0.00 0.08 0.08 0.03 0.00 0.08 0-

0-
W FLANGES o.o 0.08 0.00 0.08 o.oa 0.08 0.00 
RE-BARS o.o 0.47 0.47 0.47 0.47 0.47 0.47 
REOIMIX CONCRETE o.~ c.21 0.27 0.27 0.27 C.27 C.27 
PL YFORM o.c 0.01 0.01 0.01 0.01 0.01 0.01 
LU~BEM o.o 0.01 0.01 0.01 0.01 o.c 1 0.01 
LAND l.OG o.o o.o o.o o.o o.o o.o 
UNASS IGNEO o.c o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c. o.o 0.(i u.u .:i.o o.o O.J 
UNASSIGNED o.c o.o o.o o.o o.o o.o ,j .J 
UNASSIGNED o.c o.o o.c G.~ ().(, c.o G.J 
UNASSIGl'<ED o.c o.o o.o o.o o.o o.o o.o 
UN ASS I GNEll o.c o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNtD o.o o.o o.o o.c o.o o.o o.o 



DATE 01-10-73 

1000 MWE PWR 

ACCOUNT 

CONCEPT PHASE II 
PLANT CAPITAL INVESTMENT SUMMARY 

(THOUSAND DOLLARS) 
POWER PLA~T PHILADELPHIA , USA 

COST BASIS: AT START OF CONSTRUCTION 
DESIGN+ CONSTRUCTION PERIOD 1971.0-1978.5 

40--HOUR WORK WEEK 
STRAIGHT INTEREST RATE= 7.0 

.IWalltlL_-AttDJJtil_Jl....,..__ _______________ _ 

Qllit.L.C.11..Sli 

TOTAL 
__ rJ]il_ __ _ 

20 LAND AND LAND RIGHTS ••••••••••••••••• s 1000. 

21 

22 

23 

24 

25 

91 

92 

93 

94 

l!.tl~fl.Alil 

STRUCTURES AND SITE FACILITIES 

REACTOR PLANT EQUI Pl'ENT • • • • ·• 

TURBINE PLANT EQUIPMENT 

ELECTRIC PLANT EQUJFKENT 

MISCELLANEOUS PLANT EQUIPMENT •• 

SUBTOTAL 

SPARE PARTS ALLOWANCE••• 

CONTINGENCY ALLOWANCE •• 

SUBTOTAL 

lNDJRfCT casn 

CONSTRUCTION FACILITIES, EQUIPMENT, AND SERVICES 

ENGINEERING AND CONSTRUCTION MANAGEMENT SERVICES 

OTHER COSTS • • 

INTEREST DURING CONSTRUCTION 

SUBTOTAL • 

TOTAL PLANT CAPITAL INVESTMENT - CS 280/KWI 

33548. 

55480. 

61819. 

13>94 • 

• -ill!i• 

.s 168555 • 

1126 • 

. _uz.u. 
• s 180908. 

13538. 

23853. 

8541 • 

• _llQli • 

. , 97986. 

S 279894. 

0-...... 



DATE Ol-lO-H CCNCEPT PHASE 11 
l000 HWE PWR PUWER PLAU PHILADELPHU , USA 

BREAKDOWN Of PHYSICAL PLANT COSTS lfHOUSANDS OF DOLLARSI 

PHYSICAL PLAl!I[ 

21 

22 

23 

2't 

25 

STRUCTURES AND SITE FAClLITIES 

REACTOR PLANT EQUIPMENT. 

TURBINE Pl.ANf EQUIPMENT. 

ELECTRIC P'LANT EQUIP~ENT 

MISCELLANEOUS PLANT EQUIPMENT 

SUBTOTAL 

DATE 01-10-73 
1000 MWE PWR 

CC~CEPT PHASE II 
PJWER PLA~l PHILADELPHIA 

33S48. 

55480. 

61819. 

13594. 

--~ll!i& 

168555. 

, USA 

FACTORY 
SI r E _______ 

EQU I PHEIIIT LABOR HAHRIAL 
__ c.w;1 ___ .JSAti=tlJ! __ _cosL ___ UJSL 

1499. I 24.7'tl 22273. 9775. 

38988. I ll081 9990. 6502. 

38191. I 17611 16189. 7439. 

6265. ( 636) 5501. 1828. 

_ _l.!tila __ l_Z!t.1i__ZJ)~Q&.. ____ Qll..8.. 

86403. I 62261 56000. 26152. 

__________ _cos.L_UHDUSAtill~-1llll.LM.s..l ____________ _ 

FACTORY SIT [ SITE 
ACCOUNT 
.IIIW!BU 

~lllltlL1~..._ ______________ _ 
fW!.P!!El!ll UIIOR .MIE&ULS IDUL 

20 

201 
202 

LAND AND LAND RIG~TS 

LAND AND PRIVILEGE ACQUISITION 
RELOCATION OF BUILDINGS, UTILITIES, ETC. 

TUTAL FOR ACCOUNT 20 

s. o. 
L ___ ll£ 
1 ___ 1l£ 

s o. $ l.000. 1 ooo. 
l _____ g._ L ____ g._ 

------0& l _____ Q .. L-1.l!Qll .. L_lllllQ .. 

0-
CD 



CATE 01-10-73 
1000 MIIE PIIR 

CC~CEPT PHASE II 
PO•ER PLA~T PtllLAOELPHIA , USA 

ACCOUNT 
&l!llfL_ 

21 

211 
.1 
• 2 
.3 

212 
.1 
.2 
.3 

213 
.1 
• 2 

21" 
.1 
.2 
o3 

215 
ol 
.2 

211> 
• 1 
• 2 

217 
• 1 
• 2 

218 
218A 
2188 
218C 
2180 
218E 
218F 

219 

..At"1Wil-Il...,a,__ ______________ _ 

STRUCTURES ANO FACILITIES 

SITE IMPROVEMENTS ANO FACILITIES 
GENERAL YARD IMPRCVEMENTS • 
WATERFRONT IMPROVEMENTS•• • • 
HIGHWAY AND RAILWAY ACCESS 

SUBTOTAL. • • • • 
REACTOR BUILDING 
BASIC BUILDING STRUCTURES IIN 212.31 
BUILDING SERVICES ••• • 
CONTAINMENT STRUCTURES 

SUB TOTAL. • •• 
TURBINE BUILDING 
BASIC BUILDING STRUCTURES • 
BUILDING SERVICES ••• • •• 

SUBTOTAL •••• • •• 
INTAKE AND DISCHARGE STRUCTURES 
INTAKE STRUCTURE ••••••• 
DISCHARGE STRUCTURE I IN 232.21 • • • • • • • 
UNPRESSURIZED INTAKE AND DISCHARGE CONDUITS IIN 232.21. 

SUBTOTAL. •. • • • • • • • • • • • • • • • • 
REACTOR AUXILIARIES BUILDING 
BASIC BUILDING STRLCTURES. •. 
BUILDING SERVICES ••••• •. • • • • • • • • • • • 

SUBTOTAL •••••••••• 
RADIOACTIVE WASTE BUILDING IIN 2151 
BASIC BUILDING STRUCTURFS • 
BUILDING SERVICES •••• 

SUBTOTAL. • •• • 
FUEL STORAGE BUILDING 
BASIC BUILDING STRUCTURES •• 
BUILDING SERVICES.• • 

SUBTOTAL •••••• 
OTHER 
CONTROL ROOM BUILCING • •. 
DIESEL GENERATOR BUILDING ••• 
AONINISTRATION BUILDING •• 
SERVICE BUILDING ••••• 
FAN ROOM BU,ILDING • • • • ••• 
AUXILIARY FEED PUMP ENCLOSURE. 

SUBTOTAL. • •••••••••• 
STACKS 

SUBTUTAL FCR ACCOUNT. 
CONTINGENCY I S.OIMTL-10.0SI.ABORI • • 
SPARE PARTS I I.OIi• 
TOTAL FOR ACCOUNT 21 •• • •• 

FACTORY 
~lel!Ull 

o. 
o. __ JI& 

s o. 

Ci. 
1057. 

_ _n.. 
s 1057. 

o. 
---~ s 86. 

o. 
o. ____ .a.. 

s o. 

o. 
__ li,. 
s 39. 

o. 
.D... 

s o. 

o. 
_u .. 
s 22. 

45. 
10. 

150. 
90. 
o. ___ a .. 

s 295. 
s o. 

-s l'o99. 
75. 
ll.. 

L-U.IIL 

___ tD!i.l __ llUDUUllll2L.llf~ll!!i.l ___________ 
SITE SITE 
LAllll& l!AllUALS IDUL 

781. 354. 1135. 
o. o. o. 

___ QZ:i .. __ 5.u .. _ _ugz.. 
s 1406. s 937. s 2342. 

o. o. o. 
716. 319. 2092. 

--~i .. _JlQ!i.., __ uzu .. 
s 9210. s 3624. S 13B90. 

2191. 11>67. 3858. 
---611 .. __ li!i. .. ____ 8fli .. 
s 2828. s 1813. s 4727. 

1842. 762. 2604. 
o. o. o. 

___ Q .. ____ Q .. _____ Q,. 

s 1842. s 71>2. s 21>D'o. 

2952. 902. 3855. 
___ ZJ.:i .. ----21ta 

____ llla 0-

s 3187. s !Olli. s 'o226. ,0 

o. o. o. ___ a .. 
----11.& 

___ Q .. 

s o. s o. s o. 

1191. 31>7. 1258. 
---Ila ___ u .. ___ ..ilia 

s 965. s 390. s 1377. 

970. 325. U'oO. 
t,59. 1"3. 612. 
462. 289. 901. 
57'o. 31>8. 1032. 
261>. 71. 337. 

__ 105 .. ___ u .. _...cJ:it.. 
s 2836. s 1250. s 081. 
s o. s o. o. 

s 22273. s 9775. ------ S - 335"8. 

2227. 489. 2791. 
- - - ___ u .. 113. 

Lil)Ql., Llllila l..Jld:il& ------ --------



DATE Cl-10-73 
1000 MWE PkR 

ACCOUNT 

CCNCEPT PHASE II 
POWER PLA~T PHILADELPHIA , USA 

.tl.UMER...._ ..AC.CD.IWl-IIILL __ _ --------------------
22 REACTOR PLANT EQUIFl'l~NT 

221 REACTOR EQUIPMENT 

___________ ..l:.QSL-ll~DU.s.AJ»Qi_Df_QQLL6&~l---------
FACTOKY SITE SITE 

fQI.Ul!..llUll U~O& ~f&LALS l.016L 

• 1 REACTOR VESSELS' AND ACCESSORlES 9'-55. 623. 137. 102n • 

.2 REACTOR CLINTROL DEVICES • •• • 4223. 9Ci. 8. 4321 • 

• 3 MOOERATOR/REFLECTCR SYSTEMS • • O. O. O. O • 

.4 REACTOR SHI ELD.ING • •••• • • _ _j,Z., -----lL. _____ Q., ____ _LlA, 

sue TOTAL. • •• • • •. • S 13690. S 723. S 145. S 145~8. 

222 MAIN HEAT TH.ANSFER ANO TRANSPORT SYSTEMS 

=~l :~:~~u~ ~O~E. C~O~A~T. s~~:e~s ' 3612. s 174. $ 139. 3925 • 

• 12 PIPING SYSTfM • • • • 0, 995. 2196. 3191. 

• 13 STEAM GENEUTORS • • 13002. 1166. 443. l'-611 • 

.14 PRESSURIZll;G SYSTfM • _li!i.l>a. ___ _.12., __ JL, __ _u,z.i. 

SUBTOTAL, • • • • S 17770. $ 2414. $ 2816. S 230Cl. 

.2 REACTOR BLANKET CCCLANT SYSTEMS 

• 21 PU'4PS • _- • •• • • • • l O. S O. $ o. o • 

.22 PIPING SYSTEM •• • • • O. O. O. O. 

• 23 HEAT EXCHANGER EQUIPMENT o. C. o. c • 

• 24 PRE~SURIZING SYSTE~ • • • ____ !!a_ ______ Q., ---~ll.. ----~ 

SUBlOTAL. , • • • • •• • • • • • • • • S G. $ O. $ O. $ c. 

.3 INTER'4ECIATE LOOP COOLANT SYSTEMS 

• 31 PUl'IP S • • • • • • • • • • $ 0. S :, • $ C. 

.32 PIPING SYSTEl'I ••••• • O. O. O. O. '-I 

• 33 HEAT EXCHANGER EQUIPMENT o. C.. o. c. 0 

• 34 PRESSURIZING SYSTE~ •• ~ ___ Q., __ _Jl., ____ Q., -----~ 

SUBTOTAL •• • • • • 1--~ j_ ___ i;,., ,I ____ Q.,, l _____ Q.. 

SUBTOTAL. • •• • S 17770. $ 241'-• S 2816. S 230D1. 

223 SAFEGUARDS COOLING SYSTEMS 

• 1 RESIDUAL HEAJ REMCVAL SYSTEM 128. 283. 1,.8. 55,;. 

• 2 EMERGENCY SHUTDOWN OR CORE ISOLATION COOLING SYSTfM O. "• u. c • 

.3 COOLANT INJECTION AND CORE SPRAY/FLOODING SYSTEMS •• • 117. 8'-4• 81b. 1777 • 

.4 CONTAINMENT HEAT AeSORPTION REJECTION SYSTEMS ___ t,_c,,. ____ J:'tf>a. ____ JZ'.:l.. ---liL. 

SUB TUT AL •• • •••••••• • ••• • S 311. S 1473. $ 1292. S 3076 • 

224 RADIOACTIVE RASTE TREATMENT AND DISPOSAL 

.1 LIOU.ID -ASTE PROCESSING EQUIPMENT • ••••• • 875. 735. 215, 1825 • 

• 2 GASEOUS WASTES AND UFF GAS PROCfSSING EQUIPMENT 410. 276, 116. en • 

• 3 SOLID WASTES PROCESSING EQUIPMENT • • • • • ____ .l,.l.,, ----lZa ------'• ____ I!ia. 
SUBTOTAL ••••• • • • • • • • • • S 13't6. S 1023. $ 332. S 2701 • 

225 NUCLEAR FUEL HANDLING AND STORAGE SYSTEMS 

• 1 FUEL HA~OLING TOOLS, EQUIPMENT, AND SYSTEMS 171. bl. 20. 252 • 

• 2 REMOTE ~IEwlNG EQUIPMENT • • • • • • • • • c. (,. o. "• 

,3 SERVICE PLATFORMS •• • • • • • ; • • • • • 111. 21. l.. 140, 

• 4 FUEL STORAGE, ·cLEAhlNG, ANO INSPECTION EQUIPMENT ___ ..JJll.& ____ !ti§.. __ J(;;l., ---~h 

SUBTOTAL. • • • • • • . S 589. $ 583. S 325. $ l'-97 • 

226 OTHER REACTOR PLA~l EQUIPMENT 
• l INERT GAS SY5fEMS ••••• • • 45. 33. 9. 81 • 

• 2 SPECIAL HtATING SYSTEMS • • • • O. O. O. C • 

.3 COOLANT RECEIVING, STORAGE, AND O. O. O. O. 

• 4 COOLAr.T CHARGh VOLUME CCIHROL, 180. 187. 214. 581 • 

• 5 COOLANT PURIFICATION G CHEMICAL 990. 985. 5~'t. 2540 • 

• b FLUID LEAK DETECT ICN SYSTE/'IS O. O. O. G • 

• 7 AUXILIARIES COOLI~~ SYSTEMS • 281. 623. 326, l23C • 

• e MAINTENANCE E~Ulf'~ENT •• • • • O. O. 0. C • 

• 9 MISCELLANEOUS SUSPENSE IT[MS ____ Ci., ____ ,112{>., ____ zz.. ____ !ilZa. 
,..IJPTOT4L.. • • • • • • s. 14q6.. i ?7?4.. , 1 'Qi"I. t. -;410 • 



CATE 01-10-73 
1000 MIIE PIIR 

CC~CEPT PHASE II 
POWER PLAhT PHILADELPHIA , USA 

ACCOUNT 
fflU!RJL_ 

227 
• 1 
• 2 
• 3 
• 4 
• 5 

228 
• 1 
• 2 
• 3 
• 4 

229 
• 1 
• 2 
• 3 

ACCDUNJ ~1~'----=-------------­
INSTRUMENTATION ANC CONTROL 
REACTOR PROCESS l&C EQUIPMENT ••••••• 
COMPUTER EQUIPMENT •• • •• • • • •. 
RADIATION MONITORING SYSTEMS IIN 227.11 
ISOLATED INDICATING AND RECORDING GAGES IIN 227.11 
CONTROL ANO INSTRUMENT PIPING ••• • • 

SUB TOT Al• • • • • • • • • • • • 
FOSSIL FUEL BOILERS ANO SUPERHEATERS 
BOILERS AND/OR SUPERHFATERS •••••• 
DRAFT SYSTEMS •••• • 

FUEL HANDLING SYSTEMS • • • 
ASH HANDLING SYSTEMS 

SUB TOTAL. • • • 
IRRADIATION FACILITIES 
SPECIAL STRUCTURES • • 
MATER I AL S HANDLING EIIUI PIIENT 
MATERIALS RECEIVING AND STOftAGE SYSTEMS 

SUBTOTAL ••••• • •• 

FACTOltY 
f.Qlllf/.lfNI 

2200. 
1585. 

o. 
o. ___ IL,. 

S 3785. 

o • 
o • 
o. ___ IL,. 

$ o. 

o. 
o. ___ IL,. 

$ o. 

_t,Ds.L-1I~QUAl!illL.llf.-11UL.Lil~l------------
SITE SITE 
UllDB 11Alf.l!.16LS IP16L 

249. 
100. 
254. 

o. 
___ illlo. 
S 1050. 

o. 
o. 
o. ____ g .. 

s o. 

o. 
o • ______ Q .. 

s o. 

z1. 
o • 

138 • 
o. 

__ z.35. .. 
S 400. 

o. 
o. 
o • ____ g .. 

s o. 

o • 
o. ____ Q .. 

s o. 

~476 • 
1685. 
392. 

o • 
____ fallh 
S 5235. 

o. 
o. 
o. _____ IL,. 

s o. 

o. 
o. ______ Q .. 

s o. 

SUBTOTAL FOR ACCOUNT ••••••• • • • • • • • S 38988. S 9'i190. S 65)2. $ 55480. 

CONTINGENCY I 5.0IIITL-10.0:SLABORI •• • • •• • 1949. 999. 325. 3273. 

SPARE PARTS I l .OU• • • • • • • • • • }9De __:_:;_~- __ j:i..e. _-llla 

TOT AL FOR ACCOUNT 22 • • • • • • • • • • • l~lla LlJl9ll9a .L.-'111.lla J_llZQll._ 

" 



DATE Ol-lli-73 
1000 MIOE PIIR 

CCNCEPT PHASE II 
POWER PLA~T PHILADELPHIA , USA 

ACCOUl'IT 
bJ,j!!llJ._ 

23 

231 
.1 
.2 
• 3 
.4 
• 5 
• b 
• 7 
• 8 

232 
.1 
• 2 
• 21 
• 22 
• 23 
• 24 
• 25 

.3 
• 4 

233 
.1 
• 2 
• 3 
.4 

234 
.1 
.2 
• 3 

235 
.1 
• 2 
• 3 
• 4 
.5 
.b 
• 7 

23b 
.1 
• 2 
• 3 
.4 

..A".D.Wil-Illl---------------­
TURBINE PLANT EQUIFMENT 

TURBINE-GENERATORS 
TURBINE-GENERATORS AND ACCESSORIES 
fOUNDAT IONS • • • • • 
STANDBY EXCITERS 
LUBRICATING SYSTE~ 
GAS SYSTEMS.• •• 
REHEATfRS I IN 231.11 
SHIELDING• •• • • • • 
NEATHER-PRUUf HOUSING• 

SUBTOTAL• ••• 
HEAT REMOVAL SYSTEMS 
NATER INTAKE COMMCN FACILITIES 
CIRCULATING WATER SYSTEMS 
PUMPS •• • •••••••••• 
PIPING. • • • • ••• • • • • • 
DISCHARGE TUNNEL •• • • • • • 
DISCHARGE CANAL A~D STRUCTURES 
DEICING PUMP PIT STRUCTURES. • 

SUBTOTAL ••••••••• 
COilLING TUWERS • •• • •• • • 
OTHER SYSTEMS REJtCTING HEAT TU THE AT~OSPHERE • 

SUBTOTAL• •• 
CONDENSIN~ SYSTEMS 
CONDENSERS •• • • 
CONDENSATE SYSTEM• 
GAS REMOVAL SYSTE~ 
TURBINE BYPASS SYSTlM • 

SUS TOTAL ••• 
FEED HEATING S·YSTEM 
REGENERATIVE HEAT EXCHANGERS 
PUMPS • • • • • • • • • • ~ • 
PIPING AND TANKS ••••• • • 

SUBTOTAL •••••••• 
CTHER TURBINE PLA~T EQUIPMENT 
MAIN STEAM OR OTHER VAPOR PIPING 
TU~BINE AUXILIARIES •• • •• • • 
AUXILIARIES COOLl~G SYSTEM 
MAKEUP TREATMENT S~STEMS ••• • 
CHEMICAL TREATMENT AND CONDENSATE P~RIFICATIUN sv;TEMS 
CENTRAL LUBRICATICN SERVICE SYSTEM 
MISCELLANEOUS SUSPENSE ITEMS 

SUBTOTAL. • • ••••• 
INSTRUMENTATION A~D CONTROL 
PROCESS I & C EQUIPMENT.• •• 
COMPUTER EQUIPMENT IIN 227.21 • 
I SilLATfD I ND.IC AT ING AND. RECORD I NG GAGES I IN 23&. II 
CONTROl AND lillSTRU~·ENT- PIPING • 

SUB TO fAL • • • • • • • • • 

----------------SUBTOTAL FCR A_CCOUNT. • • • •• • • 
CONTINGENCY I 5.0IHTL-10.~llASORI 
SPARE PARTS I 1.011. 
TOTAL FOR ACCOUNT 23 

-1:.0il __ ilttlllJil/illi_Df.JlllLLAB!il ___________ 
FACTORY SITE SITE 
f.Qllil?!!Ellll uaua. !!Alfl!..ULS lllUL 

29950. 20)4. 181. 32165. 
o. b2b. 280. 906 • 
o. o. o. o. 

39. 118. 91. 24 B • 
o. 4b. bl. lOb • 
c. o. c. o • 
o. o. c • o. 

_____ Q._ ______ g._ _____ g._ ____ g._ 

S 29989. s 2824. ' bll. I 33426. 

H2. 158. 30 • 499. 

$ 93b. s 81. $ 5. 1023 • 
o. 577. 351. 928 • ~- 460. 204. 664 • 
o. 95b. 470. 1426 • 

_____ k .... _____ Jl!ta ___ tz. ____ ur.. 
I 93b. ' 2158. $ 1C73. s "1&7. 

u. "· c. o. 
-----~ .. ______ g._ _____ !l.a. ______ g. 

s 1248. s 2llb. $ 1103. $ 46bb. ...... 

29CO._ 188. 23. "' 3711 • 
480. 1851. 7B., 3070 • 

o. 18~. 88. 274; 

--~-""' _____ 12. ___ _{/._ _____ Q._ 

s 3380. $ 2825. s 849. s 705',. 

1500. 132. 3b. 16&8. 
1118. 130. 14 • 12~3. ______ g._ ___ u21._ --111l!t .. __ -.!till._ 

s 26 l B. s 345b. I 183't. $ 7908. 

c. 2613. 1413. 40H • 
51. 417. 177. M5 • 

119. 35&. 312. 787 • 
c. 254. 903. 1157. 
o. 10. 18 • 28. 
o. o. o. c • 

____ g .. --ila. ---.!t!ia. ____ 2111.. 

$ 170. $ 4108. $ 2868. s 7147. 

785. 153. 14. 951 • 
o. o. o. o • ~- o. o. o. __ o ... __ !illa.. ---l.!iBa. ____ flkz._ 

s 71J5. s bbl. $ 172. $ lbl8. 

----------------
$ 38191. S 16189. S 7439. S 61819. 

1910. 1619. 372. 3900. 
~JIZa. -=-=-~- ---Ih __ _ill>... 

l~JIZ-. LUliWla LJJaaS... Ll,tll!ia 



DATE 01-10-73 
1000 MWE PWR 

CCNCEPT PHASE II 
PO~ER PLANT PHILADELPHIA , USA 

ACCOU~T 
.tW.l!llfJL_ 

-Ai;i;mit,ll_lllLf. ________________ _ 

___________ _tQ~frrllttCUiAW~OLLA!il ________ _ 
FACTORY 
f..lllll£llf.lllI LAaaB .llAlf.&lALi lQUL 

24 ELECTRIC PLANT EQUIPMENT 

2H SWITCHGEAR 
.1 GENERATOR CIRCUITS • • • • • • • • • • • • • • • • • • 15° 10. lo 21> • 
• 2 STATION SERVICE ••••• • • • • • • • • • • • • • • -lJ:lllll.. ___ .U.Oa ___ 5.Z.a ___ 1.Zll& 

SUBTOTAL. • • • • • • • • • • • • S 1015. S 170. S 53. S 1238. 
242 STATION SERVICE EQUIPMENT 

• 1 STATION SERVICE AIID STARTUP TRANSFORMERS • • • • 540. 57. 5. 1,02. 
.2 LOW VOLTAGE UNIT SUBSTAflONS AND LIGHTING TRANSFORMERS. 610. 107. 3. 719 • 
.3 BATTERY SYS TEHS ••••• • ••• • • • • • • • • 28. 12. 2. 42. 
• 4 DIESEL ENGINE GENERATORS • • ••••• • • • 7!:>0. 194. 43. 987 • 
• 5 GAS TURBINE GENERATORS • • • • • • • • • • • • • • • • 11,20. 289. 128. 2037 • 
• 6 MOTOR GENERATOR SETS ••••• • • • • • • • • • • ___ lJla ___ ..lla ____ la ____ _A!t,a 

SUBTOTAL ••• • • • • • • • • • • • • ••• • • S 3618. $ 673. $ 182. S 4473 • 
243 SWI TCHBOAROS 

• l HAIN CONTROL 80ARC FOR ELECTRIC SYSTEMS • • • • • • • • 450. 67. 9. 526 • 
• 2 AUXILIARY POWER AND SIGNAL IIOAROS • • • • • • • ---~ ---la ___ !.. ____ _lia 

SUB TOTAL. • ••• • • • • • • • • • • • • • • • S 459. S 71. S lG. S 540 • 
244 PROTECTIVE EQUIPMENT 

• 1 GENERAL STATION GROUNDING SYSTEM • • • • • • • • • • • O. 129. 86. 215 • 
• 2 FIRE PROTECTION SYSTEM •••• • • • • • • • • • • • • Pe -----2a ---~& -----12& 

SUB TOTAL. • • • • • • • •••• • • • • • • • • S O. S 138. S 92. S 230 • 
245 ELECTRICAL STRUCTURES AND WIRING CONTAINERS 

• l CONCRETE CABLE TUI\IIELS, TRENCHES, AND ENVELOPES • • O. 58. 36. 94 • 
0 2 CABLE TRAYS AND SUPPORTS ••••••• • • • •• • • • 63. 245. 24. 332. ~ 
.3 CONDUIT ••••••••••••••• • • • • • • • • • O. 739. 244. 982 • 
• 4 OTHER STRUCTURES ••••• • • • • • • • • • • • • • • __ ju ___ lfl& ____ 5.& ____ ..z.L. 

SUBTOTAL. • •• • ••••••••• • • • • • • S 63. $ 1057. S 310. S 1430. 
246 POltER AND CONTROL WIRING 

.1 GENERATOR CIRCUITS •••••• • • • • • • • • • • • • 495. 148. 5. 1,48 • 
• 2 STATION SERVICE PCi~ER WIRING •••• • • • • •• • • • 11>5. 1508. 597. 2270 • 
• 3 CONTROL lllRING •••••••• • • • • • • • • • • • • O. 890. 406. 1291>. 
• 4 INSTRUMENT WIRING ••••• • • • • • • • • • • • • • • O. 534. 158. 692 • 
• 5 CONTAINMENT PENETRATIONS • • • • • • • • • • • • • • • -~ --llla ___ Ua ____ Z:z:ia 

SUBTOTAL ••••• • •••• • • • • • • • • • • S 1110. S 3391. S 1180. S 5"82. 

SUBTOTAL FOR ACCOUNT ••••• • • • • • • • • S b265. S 5501. S 1828. S-13594. 
CONTINGENCY I 5.CIMTL-10.0ILABORI • • • • • • • 313. 550. 91. 955 • 
SPA'RE PARTS I l .Oil• • • • • • • • • • • • • • 63e - - - I le __ ___al.a. 
TOT AL FDR ACCOUNT 24 • • • • • • • • • • • L....116il.e. ~L. ~ill.a l-~ ---- ------ ------- ------



DATE 01-10-73 
1000 MWE PWR 

CC~CEPT PHASE IT 
POWER PLA~T PHILADELPHIA , USil 

ACCOUNT 
&UIBI;.&_ 

25 

251 
.1 
.2 

252 
• 1 
• 2 
• 3 

253 
• 1 
• 2 

251t 
• 1 
• 2 
• 3 _,. 
• 5 
ob 

ACCDUNI 11~1.1.E __________________ _ 

MISCELLANEOUS PLA~I EQUIPMENT 

TRANSPORTilTION ANC LIFTING EQUIPMENT 
CRANES, HOISTS, A~D MONORAILS 
RAILWAY ANO ROADWAY EQUIPMENT ••• • • 

sue TOT Al. • • • • • • • • • • 
AIR, WAIE~, AND STEAM SERVICE SYSTEMS 
AIR SYSTEMs·· • • • • • • • • 
WATER SYSTEMS. • • • • •• 
AUXILIARY HEATING STEAH - • • • 

SUBTOTAL. •·• •••• 
COMMUNICATIONS EQLIPHENT 
LOCAL COIIIMUNICATHNS SYSTEMS 
SIGNAL ~YSJEHS ••••• 

SUB TOTAL. • • • • •• • 
FURNISHINGS AND FIXTURES 
SAFETY EQUIPMENT • • •• • • 

.. . 

SHOP, LABORATORY, AND TEST EQUIPMENT •• 
OFFICE EQUIPMENT AND FURNISHINGS 
CHANGE ROOOI" EQUI P,ENT • • • • • • • 
ENVIRONMENTAL MONITORING EUUIPHENT 
DINING FACILITIES •••••• 

SUB TOTAL•· • • • • • • • • • 

________ __i:,osL_ll~~i_Of._DDLLA&S.l _________ _ 
FACTORY SITE SITE 
f..QUlfHENI uaos .l!AlfB.iALS I DIAL 

lt95. 

---"-­
$ 495. 

112 • 
21t2. 

-~a... 
$ 704. 

25 • ____ Q... 

S 25. 

10 • 
lt4 • 
50 • 
8. 
o • 

__ _l,l!i .. 

S 237. 

150. 
_____ Q .. 
s 150. 

151 • 
1053. 

----!iai .. 
s 1792. 

49. 
_____ .z:i .. 
s 74. 

o. 
5. 
o. 
1. 
o. 

___ z!i .. 
s 30. 

\5. 1>90. 
_____ Q .. ______ Q .. 
$ lt5. $ 1,90. 

37. ?50. 
502. 1797. 

______ Q .. ----iH .. 
s 539 •. s 3035. 

9. 83. 
---l!ta _____ :u ... 
s 23. s 121. 

0. l O. 
1. so. 
o. 50. 
o. 9. 
o. ·o. 

____ g .. ____ liQ .. 
s 1. s 2118. 

-------------------------------------------- -------------
SUBTOTAL FOR ACCOUNT.••. 
CONTINGENCY I 5.0IMTL-10.0ILABORI • 
SPARE PARTS I l.011. 
TOTAL FOR ACCOUNT 25 

OUE 01-10-73 CC~CEPT PHASE 11 
1000 HWE PWR POWER PLANT PHILADELPHIA , USA 
ACCOUNT 
NJ.IOI;.&_ ACCOUNT I.J.IU 

91 

911 
912 
913 

CCNSTRUCTION FACILITlfS, EQUIPMENT, ANO SERVICES 

TEMPORARY FACILITIES 
CONSTRUCTION [QUIFMENT 
CONSTRUCTION SERVICES. 

TOTAL FOR ACCOUNT 91 

S 14111. 
73. 
u.. 

l-li~ 

_ _tQil1llfUlQL 

$ 401>1 • 
$ 1>7118. 
.L-ll.lila 
.LJ.l!ilL 

$ 2046. S 1108. S itllS. 
205. 30. 308. 

--=-=-=- ____ ji._ ____ ..z.L. 
J_..Z..z!il.. J ___ f!ii.. l--!t!ti!ta 

~ 



DATE 01-10-7:3 COCEPT PHASE 11 
1000 MWE PWR POWER PLA~T PHILADELPHIA , USA 

ACCOUNT 
Jill.llDE.IL- -'''1llll:ll-IllL.._________________ __t.DSllll.QQll.L 

92 ENGINEERING AND CCNSTRUCTIDN MANAGEMENT SERVICES 

921 
922 

ENGINEERING SERVICES ••••••• 
CONSTRUCTION MANAEEMENT SERVICES. 

TOTAL FOR ACCOUNT 92 

DATE 01-10-73 CC~CEPT PHASE II 
1000 MWE PWR POWER PLANT PHILADELPHIA 
ACCOUNT 

, USA 

l.lUIJIU.... -At.CJl11ti1-llIL,.._ ______________ _ 

93 OTHER COSTS 

931 
932 
9.33 

TAXES AND INSURANCE •••••• • ••• 
STAFF TRAINING AND PLANT STARTUP 
OWNERS G&A • • • • • • • • 

TOTAL FOR ACCOUNT 93 

DATE 01-10-73 CC~CEPT PHASE 11 
1000 MWE PWR POWER PLANT PHILADELPHIA , USA 
ACCOUNT NUMBER _J,'1lll!il..lll . ..., __________________ _ 

~4 INTEREST DURING CC~STRUCTION 

9,.1 
9~2 

PHYSICAL PLANT AND ASSOCIATED INDIRECT COSTS 
LANO AND LAND RIGHTS ••• 

TOTAL FOR ACCOUNT 9,. 

S l1927. 
.LU!lZZ.. 
Lll.aila 

r.cilillQQQ.L 

S 5",.9. 
S 49~. 
L-Z121 .. 
s 85tL, 

- COST UlQ.QQJ._ 

S 51458. 
1-_Jli._ 
1-ilQli,. 

vi 
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EXAMPLE PROBLEM 3 
PWR BASE CASE AT PHILACELPHIA 
1000 MWIEI, 71 SIMPLE l~TEREST, 

C 
C 
C 
C 
C 
C 
C 
C 

40 HR. WORK WEEK, START 1971 AND END 1978.5 
ESCALATED TO START OF CCNSTRUCTION. 
CHANGE YEAR RANGE FOR HISTORICAL COST ANALYSIS TO 1960-1969, NAMELIST INPUT 

1000 PWR PHILADELPHIA 
&CONOPT 
YFIRST=l9bO.,YLAST=l9b9., 
&ENO 

USA 

CONJ[ CALLEO - DATA FIT DONE UN USA 

CONII CALLED - DATA FIT DONE ON PENNSYLVANIA 

19710 19785 

MIDDLETOWN 

PHILADELPHIA 

70 400 1 1 0 Z 0 

~ 



DATE 01-10-H CONCEPT PHASE II 
1000 Milf PWR POWER PLANT PHILADELPHIA , USA 

BASE RATE AND ESCALATION USED IN COST PROJECTIONS YFIRST = 19&0.0 

ACC NO 20 ACC NO 21 ACC "O 22 ACC NO 23 ACC NO H ACC Nu 25 ACC ~U lb 
A B ~ B A B A B ,\ e A e A ~ 

BASE LABOR 2.48 l. lC 2. 74 1.10 2.88 1.10 2.88 1.10 3.09 l. 10 2.67 1. lu 5.18 1 • l'J 
eASE MATERIAL 999.98 1.00 9.110 1.05 9.9C 1.05 9.90 1.05 9.90 1.05 9.90 1.05 9.110 1.0~ 

CRAFT BASE MIXING FACTORS 

LABOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 ACC NU lb 
BUILDING LABOR o.o o.o o.o o.o o.o o.o o.o 
nAVY LABOR 0.40 0.Zb O.l't 0.10 o.13 0.28 0.50 
BRICKLAYERS o.o 0.02 c.o o.o u.o o.o c.o 
CARPENTERS 0.40 0.11 0.03 0.02 o.o 0.14 o.o 
STRUCT. rnON o.c 0.21 v.c: c.oz 0.08 o.o o.o 
PLASTERERS o.o o.o c.o o.o o.o o.o o.o 
ELECT. •ORKERS o.o o. 02 C.C.b 0.01 u.69 0.21 o.J 
STEAM FITTERS o.o 0.08 c.. 35 0.59 o.o 0.28 0.50 
OP£R. FN<.RS. 0.1c a.cs c.11 0.01 c.cs o.o C .c, 
SM. TRAC. OP. o.o o.o o.c o.o o.o o.o o.o 
LG. TRAC. OP. o.o o.o o.o v.O o.o o.o U.J 
CRANE • PERS. o.c O.J o. 0 o.o o.o o.o o.o 
AIR COMP. OPERS. o.o o.o o.c o.o o.o o.o o.o 
TRUCK DRIVERS 0.10 a.oz c.02 0.01 v.G2 0.03 J.O 
BOILER MAKERS .:i.c o.o C.23 0.10 o.o o.o u.O 
OTHEK CRAFTS o.c 0.13 0.03 o.cz c.c J.O 1.00 

MATERIAL ACC NO 20 ACC NO 21 ACC M, 22 ACC NO 23 ACC NO 24 ACC ND 25 ACC NO 2~ 
CHANNELS o.o 0.08 0.08 o.oa o.os 0.08 o.os ...... 
I BEAMS O.G C.08 0.06 O.Od 0.08 a.as J.08 CD 

W FLANGES o.o o.os u.ce 0.08 o.os o.os Q.OB 
RE-BARS 0.J Q.47 G • ., 7 0.47 G.47 J.47 C .4 7 
REDlMIX CONCRETE o.c 0.27 G.27 0.21 0.21 0.27 O.l7 
PLYFOK!'4 o.o a. 01 c.01 0.01 O.O l 0.01 o.Jl 
LUMBER o.u 0.01 0.01 0.01 0.01 0.01 0.01 
LANO 1.i;o o.o o.o o.o o.o o.o o.c, 
UNASS IGN[[, o.o 0.0 c.c 0.0 tJ.O a.a o.a 
UNASSl~~ED o.c o.o o.o o.o o.o o.o O.J 
UNASSIGNED o.o 0.J c,." o.o o.c o.J c.~ 
UNASSIGNFD o.o o.o u.o o.c o.o o.o o.o 
LNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.c o.c o.o o.o a.~ o.o 
UNASSIGNED o.o c.o o.c o.o o.o o.o o.o 
LNASS IGNED o.c a.a c.c o.c o.c o.c o.o 



DATE 01-1~-73 CONCEPT PHASE II 

SITE RATE AND ESCALATION USED IN COST PROJECTIONS YFIRST = 1960.0 

ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NJ 24 ACC NO 25 ACC ~U 2b 
A B A B A B A B A B A B A B 

SITE LABOR 3.26 1.05 4.08 1.05 4. 12 1.04 4.19 1.04 4. 16 1,04 3. 1b I.G4 3.45 1.05 
SITE MATERIAL 999.98 1.00 12.35 1.00 12.35 1.00 12.35 1.00 12.3~ 1.00 12.35 l .00 12.35 1.00 

CRAFT SITE MIXING FACTORS 

LABOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 ACC NO 26 
BUILDING LABOR o.o 0.13 0.03 0.02 o.o o.o o.o 
HEAVY LABOR 0.40 0.26 0.14 0,lll 0.13 0.28 o.so 
BRICKLAYERS o.c 0.02 o.o o.o o.o o.o o.o 
CARPENTERS 0.40 0.17 u.03 0.02 ~-0 0.14 o.o 
ST RUC T. I RON o.c 0.21 0.03 O.Ol 0.08 o.o o.o 
PLASTERERS o.o o.o o.o o.o o.o o.o o.o 
ELECT. WORKERS o.c 0.02 • .Ob 0.01 0.69 0.21 o.o 
STEAM FITTERS o.o 0.08 0.35 0.59 o.o 0.28 0.50 
OPER. ENGRS. o. 10 0.08 0.11 0.01 0.08 O.G o.o 
SM. TRAC. OP. o.o o.o o.o o.o o.o o.o o.o 
LG. TIUC. OP. o.o o.o o.o o.o o.o o.o o.o 
CRANE • PERS. o.o o.o o.o o.o o.o o.o o.o 
AIR COMP. OPERS. o.c o.o o.o o.o o.o o.o o.o 
TRUCK DRIVERS o. 10 0.02 0.02 0.01 0.02 0.03 o.o 
BOILER MAKERS o.o c.o 0.23 0.10 o.o o.o o.o 
OTHER CRAFTS o.c O.l3 C.03 0.02 o.r.. c.o o.o 

MATERIAL ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 ACC NO 26 
CHANNELS o.o o.oa o.oa 0.08 0.08 0.08 o.oa 

~ I BEAMS o.c o.oa o.oe o.oa 0.08 o.oe 0.08 
W FLANGES o.o 0.08 0.08 0.08 o.os o.oe 0.08 
RE-BARS o.o o.,u 0.47 0.47 0.47 0.47 0.47 

REOIMIX CONCRETE o.c 0.21 0.21 0.27 0.27 0.27 0.21 
PLYFORM o.o 0.01 0.01 0.01 0.01 0.01 0.01 
LUMBER o.o 0.01 0.01 0.01 0.01 0.01 0.01 
LANO 1.00 o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASS IGNEO o.o o.o o.o o.o o.o o.o o.o 
UNASS IGNEO o.o o.o o.o o.o o.o o.o o.a 



DATE 01-10-73 

1000 MWE PWR 

ACCOUNT 

CONCEPT PHASE 11 
PLANT CAPlfAL INVESTMENT SUMMARY 

!THOUSAND DOLLARS! 
PONER PLA~T PHILADELPHIA , USA 

COST BASIS: AT START CF CONSTRUCTION 
DESIGN+ CCNSTRUCTION PERIOD 1911,0-1918,5 

,.0-HOUR ~ORK W<EK 
STRAIGHT INTEREST RATE= 7.J 

.l!IIU!llfL__~ll.UtlLl.lllf._ ________ _ 

PIBfCI CQ.\ll 

NAMELIST INPUT 

TOTAL 
__ C.i:!il __ _ 

20 LAND AND LAND RIGHTS •••••• , , ••• , •• • • ,S IOJU. 

f.l:ll.ilULJ!LA!l..l 

21 STRUCTURES AND SITE FACILITIES 

22 REA~,~R PLANT EQUIPMENT. 

23 TURBl~E PLANT €QUIP~ENT 

24 ELECTRIC PLANT EQUIP~ENT 

25 MISCELLANEOUS PLANT EQUIPMENT 

91 

92 

93 

94 

SUBTOTAL 

SPARE ~ARTS ALLJWANCE 

CONTINGENCY ALLOWANCE 

SUBTOTAL 

.lti.Jll&U.l-'llll.S 

CONSTRUCTIO~ FACILITIES, EQJIPMENT, AND ~ERVICES 

EMGINEERING AND CJNSTRUCTION MANAGEMENT SERVICES 

OTHER COSTS 

INTE~EST DURING CONSIRUCTICN 

SUBTCTAL • 

TOTAL PLANT CAPITAL INVESTMENT - IS 257/KWI 

27941. 

5L40J. 

57205. 

12250. 

___ J22z. 

.s 153391. 

1062. 

__ _222.2 • 

. s 16'9402 • 

12818, 

22581. 

8J89. 

__ !t.I,lll.Z, 

.s 91290. 

$ 256692. 

In 43 

~ 



DATE 01-10-73 CCNCEPT PHASE II 
1000 MWE PIIR POWER PLANT PHILADELPHIA , USA 

BREAKDOWN OF PHYSICAL PLANT COSTS !THOUSANDS OF DOLLARSI 

.e.W'.S.LULfU/:11 

21 

22 

23 

24 

25 

STRUCTUKES AND SITE FACILITIES 

REACTOR PLANT EQUIP~ENT 

TURBINE PLANT EQUIPMENT• 

ELECTRIC PLANT EQUIP~ENT 

MISCELLANEOUS PLANT EQUIPMENT 

SUBTOTAL 

DATE 01-10-73 
1000 MIIE PIIR 

CCNCEPT PHASE II 
PUWER PLA~T PHILADELPHIA 

ACCOUNT 
/:llU!llf&_ -A~'1liUU-I1.....,~--------

zo LAND ANO LANO RIG~TS 

27941. 

52403. 

57205. 

12250. 

_ll2Z .. 

153391. 

, USA 

201 
202 

LAND AND PRIVILEGE ACQUISITION 
RELOCATION OF BUILCINGS, UTILITIES, ETC. 

TOTAL FOR ACCOUNT 20 • • •• • 

FACTORY _____ SITE ________ 

EQUIPMENT LABOR MATERIAL 
__ '-'l!ir __ -11A/:l=ttB ___ ,osL ___ ,o~ 

l't99. I 24701 18296. 6146. 

38988. I llOBI 7997. 5418. 

38191. I 1760 I 12815. blH. 

6265. I 6361 4462. 1523. 

__ liil .. __ 1_,ilL--llZ-2 .... ___ i~l. 

86403. I 62211 45195. 21792. 

________ _t.osr_..1Ilillil£A/:112LIIEJl.OLLAR~l-------~-----
FACTORY SITE SIIE 
fWlfl!EIU UIIOB l!AIEBULS IOUL 

$ o. 
L __ lla. 
.l ___ Q.a 

$ o. 
J. ___ ,Q., 

,l _____ Q.... 

$ lOOO. 
.l_ __ Q .. 

L-10.~Q .. 

1000. 
______ Q .. 

t__lQ~Q .. 

co 



DATE 01-10-73 
1000 MWE PWR 

CCNCFPT PHASE 11 
POWER PLA~T PHILADELPHIA 

ACCOUNT 
1Wl16fll __ _ AJ;'-Wllil_I.~..._ ________ _ 

21 

211 
.1 
.2 
.3 

212 
• I 
.2 
.3 

213 
• l 
.2 

STKUCTURES ANO FACILITIES 

SITE IMPROVEMENT$ ANO FACILITIES 
GFNERAL YARD IMPROVEMENTS •• 
WATERFRONT iMPROVF,ENTS ••• 
HIGHWAY AND RAILWAY ACCESS 

SUBTOTAL ••••• 
REACTOR BUILDING 
BASIC BUILDING STRUCTURES IIN 212.31 
BUILDING SERVICES •• • 
CONlAINMENT STRuC TUR~S 

SuBTOTAL ••••• 
TURBINE BuILDING 
BASIC BUILDING STMLCTU~ES 
BU,LDING SERVICES •••• 

SUBTOTAL ••••• 
INTAKE ANO DISCnARGE STRUCTURES 
INTAKE STRUCTURE ••••••• 

, USA 

214 
.1 
.2 
.3 

DISCHARGE STRUCTURE IIN 232.21 
UNPRESSURIZED INTA~E AND DISCHARGE CONDUITS 

215 
.1 
.2 

216 
.1 
.2 

217 
• I 
.2 

SUB TOTAL ••••••• 
REACTOR AUXILIARIES BUILDING 
BASIC BUILDING STRUCTURfS ••• 
BUILDING SERVICES •••••• 

suaToTAL ••••••• 
RADIOACTIVE • ASTE EUILDING II~ 2151 
BASIC BUILDING STRUCTURES 
BUILDl~G SERVICES •••• 

SUB TOT AL. • • • • 
FUEL STORAGE BUILCING 
BASIC BUILDING STRUCTURES 
BUILDING SERVICE, 

SUB TOTAL. • ••• 
21B OTHER 
21AA CO!'ITROL RuuM illllLCING •• 
218B D!ESEL GENERATOR BUILDING • 
2.sc AOMINISTRAIION BUILDING. 
2180 SERVICE 8U!lClkG 
218E FAN ROOM BJILC(NG • 
218F AUXILIARY FEED Pu~P E~CLOSURE • 

219 ST~CKS 
SU8TGTAL • • 

SUBfDTAL FOR ACCOU~T. 
CuNTlNGENc, I 5.0IMTl-lO.oiLABOR) • 
SPARE PARTS I l.Git. 
TOTAL FO~ •CCOUNT 21 

[IN 232.21. 

-------

_ _____ __tllSI__il~UUs.Mill.LJJL..ilOLLABlil __________ _ 
FACTORY SITE SITE 
f-'l.1.1.le~Uil U6QR 15Alfl!.!ALS !Ol~L 

o. 042. 295. 937. 
G. c. o. o. 

___ ,h __ 2llL __ s112 .. ____ !13.2 .. 
s G. s 1155. $ 760. s 1~35. 

C • .. c. o. 
1057. ~88. 2b6. 19ll. ___ li£ ~....s,!i.11 .. _ _z12!t .. ___ 2u1 .. 

$ 1057. $ 7565. $ 3020. S 11642. 

c. 1~00. 1369. 31~9. ____ ft. .. __ --2..?l .. ___ 121 .. ____ ru .. 
$ 86. ' 2323. s 1511. s 3920. 

a. 1513. 635. 214B. 
o. o. o. o. 

.:.. ___ i::..,_ ___ i::_ ... ____ .... ______ !;._ 
s o. $ l 513. $ 635. $ 2148. 

J. 2425. 752. 3177. 
--l~ __ .l!zl .. ___ Ii.I. .. ___ JlJ .. 
$ 39. s 2618. s 833. $ 3491. 

o. o. .,_ o. ____ Jl .. __ Q .. 
----'2& ______ 12 .. 

$ o. s o. s o. $ o. 
c. 732. 3C,6. 1038. ___ .u.,. ____ t,Q._ ___ za .. ___ -1.iz .. 

s 22. s 793. s 325. $ 1140. 

45. 797. 271. 1113. 
10. 377. II 9. 506. 

15v. 379. 2H. 71C,. 
90. 472. 306. 86 8. 
o. 218. 59. 278. ____ .IL,. __ _at, .. ___ !,2 .. ____ ,1J.1, 

$ 295. $ 2329. $ 1~42. $ 3606. 
s a. $ G. s a. o. 

--------------------------------s 1499. s 13296. s 8H6. $ 27941. 
75. l 830. 407. 2312. 

--.U.. - - - ___ 111 .. __ __2i.,. 
1 _ __u.11.2... 1-ki.lZh L_i!.CU2 .. LJJll2Jla ----- ------- ------ --------

CX) 
~ 



DATE 01-10-73 
1000 HWE PWR 

CC~CEPT PHASE II 
PO•ER PLANT PHILADELPHIA , USA 

ACCOUNT 
filltlJlU__ _A.C.C.WWLllli.L 

22 

221 
.l 
.2 
.3 
.4 

222 
.1 
.u 
• 12 
,13 
.14 

.2 

.21 

.22 

.23 

.24 

.3 

.31 

.32 

.H 
.34 

223 
.1 
.2 
.3 
.4 

224 
.1 
.2 
.3 

22,; 
.1 
.2 
.3 
.4 

22t. 
.1 
.2 
.3 
.4 -~ 
.6 
.1 
.8 
.9 

REACTOR PLANT EQUIPMENT 

REACTOR EQUIPMENT 
REACTOR VESSELS AND ACCESSORIES 
REACTOR CONTROL OE~ICES • • 
MODERATOR/REFLECTOR SYSTEMS• •• 
REACTOR SHIELDING ••••• • • 

SUBTOTAL• • • •• • • • 
MAIN HEAT TRANSFER AND TRANSPORT SYSTEMS 
REACTOR CORE COOLANT SYSTEMS 
PUMPS ••••••• 
PIPING SYSTEM ••• 
STEAH GENERATORS 
PRESSURIZING SYSTE~ • 

SUB TOTAL •• 
REACTOR BLANKET CCCLANT SYSTEMS 
PUMPS. • •• • •••• 
PIPING SYSTEM• •••• 
HEAT EXCHANGER EU~IPHENT 
PRESSURIZING SYSTE~ • ~ • 

SUBTOTAL •••• • 
INTERMECIATE LOOP COOLANT SYSTEMS 
PUMPS ••••••• • •• 
PIPING SYSTEM •• • •• • 
HEAT EXCHANGER EQllPMENT 
PRESSURIZING SYSTEM. • • 

·suBTOTAL ••••• 
SUBTOTAL •• • • • 

SAFEGUARDS COOLING SYSTEMS 
RFSIOUAL HEAT REHO~AL SYSTEM 
EMERGENCY SHUTDOWN UR CORE ISOLATION COOLING SYSTEM 
COOLANT INJECTION ANO CURE SPRAY/FLOODING SYSTEMS 
CONTAINMENT HEAT ABSORPIION REJECTION SYSTEMS. 

SUBTOTAL. • •• •. • • • • ••••• • 
RADIOACTIVE WASTE TREATMENT ANO DISPOSAL 
LIQUID WASTE PROCESSING EQUIPMENT.• ••••• 
GASEOUS WASTES ANC OFF GAS PROCESSING EQUIPMENT 
SOLID WASTES PROCESSING EQUIPMENT •••••• 

SUBTOTAL. •. • •. • • •••••• 
NUCLEAR FUEL HANDLING ANO STORAGE SYSTEMS 
FUEL HANDLING TOOLS, EQUIPMENT, ANO SYSTEMS•. 
REMOTE ~IE•ING EQLIPMlNT • ••• •. • • • 
SERVICE PLATFORMS •• • ••• • • • ••• • 
FUEL STORAGE, CLEA~ING, ANO INSPECTION EQUIPMENT 

SUBTOTAL.• •• • •• • 
OTHER REACIOR PLA~T EQUIPMENT 
INERT GAS SYSTfHS • • • • • •• • 
SPECIAL HEATING SYSTEMS •• • • • 
COOLANT RECEIVING, STORAGE, ANO ~AKEUP SYSTEMS 
CUllLANI CIIAl<GE, VOLUHF CONTROL, RELIEF, ETC, 
CUlllANT PURIFICAT[CN & CHEMICAL TkEATMtNT SYSTEMS. 
FLUID LEAK OETECTION SYSTEMS 
AUXILIARl~5 COOLI~( SYSTEMS• • 
HAINTENANCf EQUIPMENT• • •• 
H15CELLANlUUS SUSPE~Sf ITEMS 

SUHTOlAL •• •. • • • 

_____________ C.U£l __ il~QU.5.AM!~Jlf.Jl.ULLAB~l-------------
FACTDRY SITE SITE 
Ullllftlfl!II LAll.lJB tlA.IfBULS lQll!L. 

9455. 499. ll4. 100b 8. 
4223. 12. 1. 4302. 

u. o. o. o. 
___ 12 .. ______ IL,_ ______ o .. _____ ,Q. .. 
S 13690. $ 578. $ lZl. s 143go. 

s 3612. $ 139. s ll6. 38b 7. 
o. 797. 1830. 2626. 

13002. 934. )6g. 14305. 
__ _u.:11, .. _____ t,J .. ____ iz .. ___ J.ZH .. 
$ 17770. $ 1933. $ 1347. S 22050. 

$ o. $ a. $ o. o. 
o. o. o. o. 
o. o. o. o. 

____ Q_._ ______ c. ... ______ Ua. _____ Q .. 

$ CJ. $ o. $ o. s o. 

$ a. $ o. $ o. o. 
o. o. o. o. 
o. o. o. o. 

___ _L. _____ o .. _____ o. .. ______ {l .. 

J ___ _j)._ 1 _____ Q .. J ____ o .. L----""-
$ 17770. $ 1933. $ 234 7. $ 22050. 

128. 226. 12..1. 478. 
o. o. o. o. 

117. 676. 680. 1472. 
____ t.l, .. ____ zn .. ___ ,u .. ____ t.u .. 
s 311. $ 1179. s 1077. s 2';6 7. 

875. 589. 179. 1643. 
410. 221. g6. 727. 

____ c,1 .. ____ 10 .. ____ ;: .. _____ zz .. 
s 1346. s 819. s 277. s 2442. 

111. 49. 17. 236. 
o. o. o. o. 

lll. 22. 2. 134. 
__ ..l{lJ .. ____ J.21 .. ___ Z5l.. ____ 2u .. 
$ 589. s 467. s 271. $ 1327. 

4~. 26. 8. 79. 
o. o. o. o. 
o. o. J. c. 

180. 150. 17d. 508. 
990. 789. 470. 2249. 

o. o. o. o. 
281. 499. 211. 10~1-

u. a. o. o. 
------"'- ____ 111 .. ___ u .... ____ Zill .. 

$ 1496. $ 2ld0. $ 992. $ 4668. 

ex, 
w 



CATE 01-10-73 
1000 PIWE PWR 

CC~CEPT PHASE II 
POWER PLA~T PHILADELPHIA , USA 

ACCOUNT 
lW!!l!.ElL_ 

227 
• 1 
• 2 
• 3 
.4 
.5 

228 
• l 
• 2 
• 3 
.4 

229 
.1 
.2 
.3 

_&;!;lli!liLiil.l.f_ 
INSTRUMENTATICN ANC CCNTROL 
REACTOR PROCESS IEC EQUIPMENT ••••• 
COMPUTER EQUIPME~T •••••••••• 
RADIATION MONITORING SYSTEPIS IIN 227.11 
IS• LATEC INDICATING AND RECORDING GAGES IIN 227.11 
CONTROL AND INSTRU~ENT PIPING ••• • 

SUBTOTAL ••••••••••• 
FOSSIL FUEL BOILERS AND SUPERHEATERS 
BOILERS AND/OR SUPERHEATERS 
DRAFT SYSTEMS •••• 
FUEL HA~DLING SYSTEMS • 
ASrl HANDLING SYSTEMS 

SUB TOTAL. • •• 
IRRADIATION FACILITIES 
SPECIAL STRUCTURES 
MATERIALS ~ANDLING EQUIPMENT 
MATERIALS RECEIVl~G AND STORAGE SYSTEMS 

SUBTOTAL •••••••• 

______ -lJ.lil--1T.dldl~llE.J!~LLABS! __________ _ 
FACTORY 
f.QIJ.l.e.l!WI 

2200. 
1585. 

() . ~-_____ Jl.. 

$ 3785. 

G. 
.i. 
o. 

_____ Q ... 

$ o. 

o. 
c. 

____ Q.._ 

$ o. 

SITE SITE 
LAIIJJI!. l!Aif.B.ULS Illl&.L 

199. 23. 2422. 
so. o. 166~. 

ZD. 115. 318. 
o. o. o. 

____ 1211 ... __ 1.2tt .. ___ 25.!t.... 
$ 840. $ 333. $ 4959. 

C • "· 0. 
a. o. o. 
o. Q. c. 

----W.&. 
___ Jl ... ______ a .. 

' $ o. s o. 

o. o. o. 
o. a. o. 

____ ;i ... ____ Q ... ______ a ... 
$ v. $ o. $ o. 

------------ ------------------------- --------------------SUBTOTAL FOR ACCOUNT •• 
CONTINGENCY I 5.0IMTL-10.0ILABORI 
SPARE PARTS I 1.011. 
TOTAL FOR ACCOUNT 22 

s 1ag5e. 
1949. 
~ 

~UZI ... 

$ 7<;97_ 
800. 

- - -
L-Al2C>a 
--------

s ~418. S 52403. 
271. 3020. 

__ H.._ ___ il!t.... 
L_2l!tJ .. L2!Hlttl ... 
-------- --------

f 



DATE 01-10-73 
1000 'IWE PWR 

C(NCEPT PHASE II 
POwER PLANT PHILADELPHIA , USA 

ACCOUNT 
.bllU!BfB __ 

23 

2:,1 
• I 
.2 
• 3 
.4 
.5 
.b 
.1 
• 8 

232 
• l 
.2 
• 21 
.22 
.23 
• 24 
• 25 

• 3 
• 4 

233 
.l 
• 2 
.3 
.4 

234 
• l 
.2 
.3 

235 
.1 
.2 
• 3 

·" • 5 
.I, 

.1 

23b 
• l 
• z 
• l 
.4 

-~lllJ.lil_llI.Lf. _______ , ___ _ 

TURBINE PLANT EOUIPMfNT 

TURBINE-GENERATORS 
TURBINE-GENERATORS AND ACCESSORIES 
FOUNDATIONS •••• 
STANDBY FXCITERS 
LUBRICATING SYSTE~ 
GAS SYSTEMS • 
REHEAIERS [IN 231.11 
SHIELDING ••••• • • 
WEATHEl<-PROOF HOUSING 

SUB TOTAL. • • 
HEAT REMOVAL SYSTE~S 
WATER INTAKE COMMC~ FACILITIES 
CIRCULATING WATER SYSTEMS 
PUMPS ••• • • , • • • • • • • 
PIPING, •, • • •• • , • , • • 
DI SCH AR GE TUNNEL • • ••• • , , • • ••• 
DISCHARGE CANAL A~D STRUCTURES 
DEICING PUMP PIT SIRUCfURES •• 

SUBTOTAL. • •• 
COOLING TUWFRS •••• 
GTHER SYSTEMS REJECTING HEAT TD THE ATMOSPHERE. 

SUB TOTAL. • • 
CONOENSING SYSTEMS 
CONDENSERS ••••• 
CONDENSATE SYSTEM.•• 
GAS REMOVAL SYSTE~ 
TURBINE BYPASS SYSTEM. 

S.JB TOTAL. • • 
FEED ~EATING SYSTEM 
REGENERATIVF HEAT EXCHANGERS 
PUM~S. • ••• • •••• • • 
PIPING IND TANKS •••••• 

SUBTOTAL ••• • ••• 
OTHER TURBINf PLA~T EQUIPMENT 
MAIN STfAM OR OTHER VAPOR PIPING 
TU~BINE AUXILIARIES• ••• • •• 
AUXILIARIES COOLl~G SYSTEM 
MAKEUP TR[ATMENT SYSTEMS •• • •• 
CHEMICAL TREATMENT AND CONDENSATE PURIFICATION SYSTEMS 
CENTRAL LUBRICATICN SERVICE SYSTEM 
MISCELLANEOUS SUSPENSE ITEMS 

suaTOTAL ••••••• 
INSTRUMENTATION AND CONTROL 
PROCESS I & C EQUIPMENT• •• 
COMPUTFR E~UIPMENT (IN 227.21 • 
ISOLATED INOICATING AND RECORDING GAGES IIN 236.ll 
CONTROL AND INSTRL~ENT PIPING •• 

SUBTOTAL •••• • •••• 

_______________ ,as1 __ llti•USA!jQ,S_QE_.llQLLABSl _____________ 
FACTORY SIH SITE 
El,Ullelm:II LAll•li l!AH.BULS lUUL 

299!.i0. lblO, 151. 31711. 
o. 491,. 233. 729. 
o. c,. o. o. 

39. 93. 1b. 208. 
a. 3b. 50. 81. 
o. o. o. o. 
o. c. c. o. 

______ jl,. ______ g,. ____ Q. ______ g,. 

S 29989. s 2235. s 5(0. S 32135. 

312. 125. 25. 462. 

s <;36, $ 64. s 5. I 00 5. 
o. 456. 2'1J. 749. 
o. 364. 110. 534. 
c.. 151. 39 I. 1148. 

______ g .. _____ 1,1 .. ____ l!i. ____ 102. .. 

s 936. s 1 708. s 69<,. s 3538. 
o. c. o. o. 

______ ii.,. ______ Ir.,. -----"-.& ------'• s 1248. s 1833. s 919. s 4000. 

2900. 624, 19. 3543. 
480. 14&5. bib. 25bl. 

o. 147. 13. 220. 
____ '2£ ______ jl._ ___ g._ ______ g._ 

s 3380. s 2231,. s 7J7. s &324. 

1500. 105. 30. lbl5. 
1118. IG3. ll. 1233. 

______ .LI.a ___ Z.!iZ.8. __ -1.!ldl> .. ___ !,lll!l. 
s 2618. s 2735. s l 529. s &882. 

'-• 20&9. 1178. 324 7. 
51. HO. 1~8. 529. 

119. 2d2. ZbQ. bbO. 

o. 201. 7Sl. 954. 
o. 8. l 5. 23. 
t. ... o • (i. 

______ Q,. ____ Jf>Z.. _____ :111. ____ 1,gg,. 
s l7G. s 3252. s 231,J. s 5812. 

785. 111. 11. 911. 
o. o. o. o. 
o. o. o. o. _____ a ... ___ !,u.!. __ uz.. ____ !il/1. 

s 185. s 523. s h3. t 1451. 

SUBTOTAL ~OR ACC.OUNT. • • • • • • • • S 38191. S 12815. l blY9. S ~1205. 
CUNTINC.ENCY I 5.0IMTL-10,0tLA!lORI • 1911. l2Hl. 310. 35JI. 
SPARE PARTS I l .01 I. ___JU._ __ ;:_::_::_ _ __ 1,2.a ____ !,!,!,., 
TOTAL FOR ACCOUNT 23 l_!,ll!,82.., LHllS!Z. l_...11.!ilJ.. l_l,,lHSl. 

~ 



DATE 01-10-73 
lCOO MIIE PIIR 

CC~CEPT PHASE II 
POoER PLANT PHILADELPHIA , USA 

ACCCUNT 
!IWSaflL- .-M;~WlliLII~----------------

2.r, ELECTRIC PLANT EQylPMENT 

241 SW I TC11GE AR 
• 1 GENERATOR CIRCUITS . . . 
.2 STATION SERVICE . 

SUS TOTAL. . .. . . 
2"2 STATION SERVICE EQUIPMENT 

.1 STATION SERVICE A~O STAkTUP TRANSFORMERS 
• 2 LOW VOLTAGE UNIT SUBSTATIONS ANO LIGHTING TRANSCORMERS. 
• 3 BATTERY SYSTEMS• . . . 
• 4 DIESEL EhGINE GENERATORS 
• 5 GAS TURBINE GENERATORS 
.6 MOTOR GEhcRATOR SETS 

SUBTOTAL. . . . . . 
20 S~ITCHBOAROS 

• 1 MAIN CGhTROL BOARC FOR ELECTRIC SYSTEMS . 
.2 AUXILIARY POWFR ANC SIGNAL BOARDS 

SUS TOTAL. .. . ... . . . . 
2"4 PRJIECTIVE EQUIPMEhT 

• l GENERAL STATIGN GRCUNOING SYSTEM 
• 2 FIRE PROTECTION SYSTEM .. . . . 

SUB TOI AL. .. . . 
245 ELECTRICAL STRUCTURES ANO •IRING CONTAINEKS 

• 1 CONCRETE CABLE TUhhELS, TRENCHES, 
• 2 CABLE TRAYS AND SUPPORTS 
• 3 CO'IOUJT •• . . . . . . . 
• 4 CTHER STRUCTURES . . . . 

SUB TOTAL. .. . . 
2"6 PO~ER A~D CONTROL ,IRING 

.1 GE~ERATOP CIRCUITS 
• 2 STATION SERVICE PCWER WIRING 
• 3 CONTROL WIRING . . . . . 
·" INSTRU"ENf WIRING.• . . . 
.5 CDNfAINHENT PENETRATIONS 

SUBTOTAL• . . . . . . 

_______ .J:.llliLJt.l!U~SAl!illLi.f...120LLAJ!:il ________ _ 
HCTOqy SITE SITE 
fW!Ufl!flil LAIUI!!. Ulfi:!UL:i WliL 

l~. 0 • 1. 24 • 
_--1.l,il"-.a ___ u~ .. ____ !,!,., ___ ,Ul!t.. 

s 1015. s 138. s 44. s 1197. 

54( • 4b. 5. 591. 
610. 87. 2. 699. 

28 • 10. 2. 40 • 
750. 15 7 • 36. 943. 

lb2C. 235 • 107. 1%1. 
___ li.., _____ lla ____ 1 .. ___ __az... 
s 3618. s 54b. s 152. s 4316 • 

45( • 54. 8. 512 • 
__ .-!la_ -----i& 

____ 1 .. __ ___1.1 .. 

s 459. s 56. s ~- s 525. 

~- 105. 71. 176. 
____ a., ____ z .. ____ !j_._ ___ -1.2... 

s Vo s ll2. s 77. s 189. 

v • 47. 30. 77. co 
63. 199 • 20. 2S2. 0-

o. 599. 203. d02 • 
___ a., __ _ll._ ___ !i. .. ___ -111. .. 

s 63. s 858. s 258. s 1179. 

495. 120. 5. blq. 
lb 5. 12.u, • 497. 1886. 

o. 722 • 339. I Obi • 
o. 433. 132. 565 • 

--S!i.-'la ___ ..z.5.la __ -11 .. ___ Jlia 
s lllC. s 2751. $ 984. s 48't5 • 

' b2b5. S 4462. $ 152). ,-122%. 
313. 446. 1b. 836. 

fl~. ----- ---l!i .. _ ___ra. .. 
J-'>l>U .. J __ !,2lJila LJH!ia 1-l:UH .. 

-------- -------- --------



DATE 01-10-73 
1000 MWE PWR 

CCNCEPT PHASE II 
PO~ER PLA~T PHILADELPHIA , USA 

ACCOUNT liW!!AfB ___ AJ:.tlllltil-llll.,..__ _____________________ _ 

Z5 

Z51 
• 1 
• z 

252 
• 1 
• 2 
• 3 

253 
• l 
• 2 

254 
.1 
• 2 
.3 
• 4 
.5 
.6 

MISCELLANEOUS PLA~l EQUIPMENT 

TRANSPORTATION ANC LIFTING EQUIPMENT 
CRANES, HUISTS, AND MONORAILS• • • • • 
RAILWAY AND ROADWAY EQUIPMENT • •• • • 

SUBTOTAL •••• • •• • ••• 
AIR, WATER, AND STEAM SERVICE SYSTEMS 
AIR SYSTEMS •••• • •• 
WATER SYSTEMS ••••• • • 
AUXILIARY HEATING STEAM.• •• 

SUBTUTAL. • •• • ••• 
COMMUNICATIONS EQLIPMENT 
LOCAL COMMUNICATICNS SYSTEMS 
SIGNAL SYSTEMS •••••• 

SUBTOTAL •••••• • 
FURNISHINGS AND FIXTURES 
SAFETY EQUIPMENT ••••• • 
SHOP, LABORATORY, A~O TEST EQUIPMENT • 
OFFICE EQUIPMENT A~D FURNISHINGS 
CHANGE ROOM EQUIP~ENT ••• • •• • • 
ENVIRONMENTAL MONITORING EQUIPMENT 
DINING FACILITIES • • • • • 

SUBTOTAL •• • • • • • • • • 

SUB TOTAL FOR ACCOUNT •••• 
CONTl~GENCV ( 5.0iMTL-10.0ILABORl • 
SPARE PARTS I 1.011. 
TOTAL FOR ACCOUNT 25 

DATE 01-10-73 
1000 MWE PWR 
ACCOUNT 

CC~CEPT PHASE II 
POWER PLA~T PHILADELPHIA , USA 

b.lJ.l!.all 

91 

911 
912 
913 

-AC~til-lllLL ------------
CUNSTRUCTIUN FACILITIES, E~UIPME~T, ANO SERVICES 

TEMPORARY FACILITIES 
CONSTRUCTION EQUIPMENT 
CONSTRUCTION SfRVICES. • 

TOTAL FOR ACCOUNT 91 

_________ tiJ.U. __ ll~DUSAlllDi_Of_llJlLLABSl ____________ _ 
FACTORY SITE SITE 
E~UleMl~I LAliD& !!A!EBl!LS IOUL 

495. 
___ .ll.,. 

$ 495. 

62. 
242. 

__ ___!tllll.& 
S 704. 

25. 
_____ .Qa. 

$ 25. 

IC. 
44. 
50. 
8. 
o. 

_--1z.2 .. 
$ 237. 

S 1461. 
73. 

__ 1.2 .. 
L--1~!12 .. 

__ UIS.!Ul!lll.llL 

S 3845. 
$ 64C8. 
L_Z.Si;J,. 
!_lZl!U .. 

119. 
____ Q._ 

S 119. 

120. 
836. 

____ ill .. 

S 1423, 

39. 
_____ 12 .. 
S 58. 

C • 
4. 
o. 
1. 
o. 

_____ 12 .. 
S 24. 

38. _____ a .. 
S 38. 

31. 
418. _____ a .. 

S 449. 

8. 
___ 1.1 .. 
$ 19. 

;:,. 
1. 
o. 
o. 
o. _____ o .. 

S l. 

652. ______ o .. 
$ 652. 

213, 
1496. 

____ llfl.l .. 
S 2576. 

11. ____ ;a .. 
S 102. 

10. 
49. 
5C. 
9. 
o. 

____ H!ta. 
S 262. 

----------------------------------$ 16?5. S 507. S 3592. 
162. 25. 261. 

--=-=-=- ____ !i.. ----'" .. 
i_lllla. L_!ill.. t __ Jlllla. 

CX) 

'-.I 



DATE 01-10-73 CCNCEPT PHASE II 
1000 MWE P•R POWER PLA~T PHILADELPHIA , USA 
ACCOUNT 
b.LU!a£JL_ __ A(;rJlWll_l......,..._ _______ _ 

92 

921 
922 

ENGINEERING ANO CCNSTRUCTIUN MANAGEMENT SERVICES 

EN~INEERING SFRVICES • •• • ••• 
CONSTRUCTION MANAGEMENT SERVICES •• 

TOTAL FOR ACCOUNT 92 

CATE 01-10-73 cnCEPT PHASE 11 
1000 MNE PWR PO• ER PLA~T PHILADELPHIA , USA 
ACCOUNT 

--'OS.lillll.ll.ll..L 

S 11291. 
s 11291. 
.L.Zll.111.a 

.wu!li.lL.. -~LI.LU~-------- ------- __ Cfillillll.llQ.l_ 

93 

931 
932 
933 

OTHER COSTS 

TAXES ANO INSURANCE ••• • • • • • 
STAFF TRAINING ANC PLANT STARTUP 
OWNERS G&A • • • • • ••• 

TOTAL FOR ACCOUNT 93 

CATE 01-10-73 CChCEPT PHASE 11 
1000 MWE PNR PO• ER PLAhT PHILADELPHIA , USA 
ACCOUNT 
lUlf!liJL_ -AC.'°1/t;Ll....,~-------------------

Slo 

'i'tl 
91o2 

INTEREST DURING CCNSTRUCTION 

PHYSICAL PLANT ANO ASSOCIATE• INDIRECT COSTS 
LANO AND LANO RIG~TS • • • 

TOTAL FOR ACCOUNT 91o 

S 51bl. 
S 'tb9. 
l~!i~ 
l_.llllll.9.. 

~llHillll.ll.llL 

S 47206. 
$ 596, 
.L.il8.Jl..2.e. 

CD 
CD 
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EXAMPLE PROBLEM 4 
SA~E PHILADELPHIA CASE AS EXAMPLE 
BUT ESCALATED T• EhO OF PROJECT. 
ONLY tNE PAGE OUTPUT SFECIFIED. 

PROBLEM 2 
C 
C 
C 
C 
C 
C 
C 
C 

NOTE: YEAR RANGE IS RESET WITH NAMELIST INPUT 
SECAUSE OF CASE 3 TO PREVENT ERRORS. 

lOOil PRR PH I LAD EL PH IA 
&CGNOPT 
YFIRST=l9~9.,YLAST=l999., 
&END 

CASE 4 

CONII CALLEO - DATA FIT DONE Oh PENNSYLVANIA 

19710 19785 

PHILADELPHIA 

70 400 1 0 l O O 

-0 
0 



CATE 01-10-73 C(~CEPT PHASE II 
1000 MWE PWR POWER PlAH PHILADELPHIA CASE 4 

BASE RATE ANO ESCALATION USEC IN COST PROJECTIONS YFJRST : 1%9.0 

ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NU 24 ACC NO 25 ACC NO 26 
A B A 8 A B A B A B A B A 8 

BASE LABOR 5.84 1.10 6.44 1.10 6. 80 1.10 6.79 1.10 7.29 1.10 6. 30 1.10 5.82 1.10 
eASE MATER·IAL 1000.00 1.oc 15.39 1.05 15.39 l.05 15.39 1.05 15.39 1.05 15.39 1.05 15.H 1.05 

CRAFT BASE MIXING FACTORS 

LABOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NU 25 ACC NCJ 26 
BUILDING LABOR o.o o.o o.o O.J o.o o.o o.o 
HEAVY LABOR 0.4() 0.26 0.14 o.io o.13 0.28 0.50 
BRICKLAYERS o.c 0.02 o.c o.o c.o o.o C .G 

CARPENTERS 0.40 0.11 0.03 0.02 o.o 0.14 O.) 
STRUCT. IRON o.c 0.21 0.03 0.02 0.08 o.o 0.:) 

PLASTERERS o.c a.a o. 0 o.o o.o o.o o.o 
ELECT. WORKERS o.o 0.02 O.Ob 0.01 0.69 0.27 o.o 
STEAM FITTERS o.c a.cs 0.35 u.59 C .~ C.28 0.50 

•PER. ENGRS. 0.10 o.os 0.11 0.07 a.cs o.o O.:l 
SM. TRAC. OP. o.o o.o o.o o.o c.c o.o o.o 
LG. TRAC. OP. o.c o.o o. 0 o.o o.o o.o o.o 

CRANE OPERS. o.c o.o o.o o.o o.o o.o o.o 
AIR CCHP. OPERS. o.o o.o o.o o.o O.u O.v o.o 
TRUCK DR I VfRS O.IC 0.02 0.02 0.01 0.02 o. 03 o.o 
BOILER MAKERS o.c o.o C.23 0.10 O.G u.0 0.0 
OThER CRAFTS o.o 0.13 0.03 0.02 o.o o.o 1.00 

MATERIAL ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 ACC lliO 2b ,0 

CHANNELS o.o 0.08 0.08 0.08 o.os 0.08 o.os 
I BEAMS o.o o.os 0.08 0.08 o.oa 0.08 a.ca 
W FLANGES o.c 0.08 o.oa v.oa o.oa o.oa o.oa 
RE-BARS o.o 0.47 0.47 0.47 0.47 0.47 0.47 
REOIMIX CONCRETE o.o 0.27 0.21 0.27 D.27 0.21 0.27 
PLYFORM o.o 0.01 0.01 0.01 0.01 O. Cl 0.01 
LUMBER o.o 0.01 0.01 0.01 0.01 0.01 0.01 
LAhD 1.00 o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNfO o.o o.c c.a o.o G.O o.:) O.J 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.J 
UNASS IGI\ED o.o o.o o.o o.o o.o o.o O.J 
UNASSIGNED o.o o.o o. 0 o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGt,EO o.o o.o o.o v.o o.~ o.o o.o 
UNASSIGN£0 o.o o.o o.o o.o o.o o.o o.o 



CATE 01-10-73 CONCEPT PHASE II 

SITE RATE AND ESCALATION USED IN COST PROJECTIONS YFIRST: 19&~.c 

ACC NO 20 ACC NO 21 ACC NO 22 ACC NU 23 ACC NJ 24 ACC NO 25 ACC Nu 26 
A 8 A B A B A B A B A R A B 

SI TE LABOR 4.97 l.lt 6.37 1.13 "· 18 I. 15 6.28 1.15 5.84 I. lo 5.54 1.16 5.27 1.15 
SITE MATER !AL 999.98 1.oc 12.63 1.10 12.63 1.10 12.&3 1.10 12 .c.3 1-10 12.tJ I. IC 12.03 I.IC 

(RAH SITE MIXING FACTORS 

LABOR ~cc No 20 ACC NO 21 ACC ND 22 ACC Nu 23 ACC NU 24 ACC NJ 25 ACC :..; 26 
au ILO I ,jG LABOR o.c o. 13 C.03 J.G2 o.o o.o V .J 
HEAVY LAROR 0.40 0.26 C.14 0.10 0.13 o.ze 0.50 
BRICKLAYERS o.c o. ()2 c.o c.o o.o o.o C .:; 
CARPENTERS 0.40 0.17 0.03 0.02 o.o 0.14 O.J 
STRUCT. IRON o.o 0.21 0.03 0.02 0.08 o.o :).:) 

PLASTENERS o.~ o.o o.o J.O o.o o.o O.J 
ELECT. wORKERS o.o 0.02 0.06 0.01 0.69 0.27 J.O 
STEAM FITTERS J. (; a.ca C.35 0.59 C .C. C.28 C.5G 
OPER. ENGRS. 0.10 J.08 0.11 0.01 o.oe o.o c • .:; 
SM. TRAC. OP. o.c 1).0 o.o o.o L oC :) • l: .J.) 

LG. TRAC. OP. o.o o.o c.o o.o o.o o.o o.o 
CRANE OP~RS. o.o o.o o.o o.o o.o o.o o.o 
AIR CCMP. OPERS. o.c o.o o.c o.o a.a o.o 0.J 
TRUCK DRIVERS 0.1c 0.02 C.G2 0.01 0.02 0.03 U.J 
BCILER MAKERS o.c O.G ,.23 0.10 c.c c.i: c.: 
OTHER CRAFTS o.o v. 13 0.()3 O.Ol o.o o.o V•.J 

~ATER IAL ACC NO -20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 ACC >;J 26 
CHANNELS o.c 0.08 o.oa 0.06 0.08 o.oe O.Jf 

-0 
I BEAMS o.c o.oa o.oa O.Od o.c,e o.os 0.08 N 
• FLANGES o.c o.oe c.ce u.e,s ~.oe O.Od 0.08 
RE-BARS o.o 0.47 G.47 0.41 0.47 C.47 o.<>T 
~EDIMIX CONCRETE o.c 0.21 0.21 0.21 G.27 0.27 c.21 
Pl YFORI'! o.c O.Cl 0.01 G.01 O.ul 0.01 0.01 
LUMBER o.c 0.01 0.01 0.01 0.01 0.01 O.Cl 
LA~D 1.cc o.u o. 0 (i. 0 (. .c ~.,) "J .[, 

UNASSIG~ED o.c o.o o.o o.o o.o o.o o.:: 
UNASSIGNED o.o o.o o.o c.o L.J ;: • ,J , oJ 

UNASSIG~ED o.o o.o O.J o.o o.o o.o U.J 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.c 
UNASS IGNEO o.c J.O o.o o.o o.o o.o J.J 
U~ASSIG~ED o.o o.o o.o o.o o.u o.o J.:; 
U~ASS IG.,ED o.c c.c G.O o.o c.o ~ .c, (.;.J 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.J 



DATE 01-10-H 

1000 M• E PIIR 

CONCEPT PHASE II 
PLANT CAPITAL INVESTMENT SUMMARY 

(THOUSAND OOLLARSI 
PO• ER PLANT PHILADELPHIA • CASE 4 NAMELIST INPUT 

COST BASIS: ESCALATION DURING CONSTRUCTION 
DESIGN+ CONSTRUCTION PERIOD 1971.0-1978.5 

40-HOUR WORK •EEK 
STRAIGHT INTEREST RATE: 7.0 

ACCOUNT fillf!a.El!.__At.lJJUl!ILlllll _______________________ _ 
TOTAL __ C.IJ:;I ___ _ 

IUl!il.Lt.JJ!il.S 

20 LANO AND LAND RIGHTS •• • •• • • • •• • • • ••• • I 1000. 

Wl.U.C.AL-1!LAl:H 

21 STRUCTURES ANU SITE FACILITIES 

22 REACTOR PLANT EQUIPMENT. 

23 TURBINE PLANT EQUIPMENT • 

24 ELECTRIC PLANT lQUIP~ENT 

25 MISCELLANEOUS PLAN! EQUIPMENT 

91 

92 

93 

94 

SUBTUTAL 

SPARE PARIS ALLOWANCE 

CONTINGENCY ALLOWANCE •• 

~UBTOTAL 

.UW.Ll!.ft.Lf;;ll!i.l!i 

CONSTRUCTION FACILIIIES, EQUIPMENT, AND SERVICtS 

ENGINEERING AND CONSTRUCTION MANAGEMENT SERVICES 

UTHER COSTS 

INTf~EST DURING CONSIRUCTION 

SUBTOTAL • 

TOTAL PLANT CAPITAL INVESTMENT - IS 39to/KWI 

53643. 

73577. 

89l73. 

20445. 

___ 1,Z2.!l• 

.s 243232. 

1446. 

__ llll~i_Z • 

• S 2bl77J • 

l7l79. 

30282. 

10829. 

__ I.Zill• 

• S 131203. 

I 393'173. 

'° w 



C 
C 
C 
C 
C 

EXAMPLE PROBLEM 5 
SA"E AS CASE 4 
BUT ESCALATIC~ BROKEN 
OUT INTO SEPARATE ACC. 

C NOTE: NO NAMELIST INPUT REQUIRED. 
C 
1000 PWR PHI LAllE LPH IA CASE 5 

CONII CALLED - DATA FIT DONE ON PENNSYLVANIA 

CATE 01-10-73 CC~CEPT PHASE 11 
lCOO MWE PwR PLoER PLA~T PHILADELPHIA 

19710 19785 

PhlLADELPhlA 

CASE 5 

70 40J O O 2 0 0 

BASE RATE ANO ESCALATION USED IN COST PROJECTIONS YF1qsr = 1969.0 

ACC Nu 20 ACC NO 21 ACC NO 22 ACC NL 2J ACC NJ 24 
A B A 8 A B • B A B 

aASE LAi!O~ 5.84 I. 10 6.44 1.10 6.80 I .IJ "· 79 l. lJ 7.29 L.10 
BASE MATERIAL 1000.00 I.CC 15.39 1.05 15.39 1.0, l'>.39 1.05 15.39 1.05 

CRAFT BASE MIXING FACTORS 

LABOR ACC NO 2C ACC NO 21 ACC 1',0 22 ACC "C 2J ACC NL 24 ACC NO 25 
BUILDING LABOR o.c o.o c.o o.a o.o o.o 
HEAVY LABOR 0.40 O.lb C.14 C. IJ G.13 C.28 
BRICKLAYERS o.c 0.02 o.o o.o G.O o.o 
CARPENTERS 0.4C 0.11 a. 03 c.vz o.c. J.1-. 
STRUC T. IRON o.c 0.21 0.03 0.02 o.os o.o 
PLASTERERS o.o o.o o.o o.o a.a o.o 
ELECT. • ORKFRS o.c 0.02 0.06 0.01 0.69 0.27 
STEAM FITTERS o.c 0.08 0.35 0.59 o.o 0.28 
OPER. ENGRS. 0. lC c.os c.11 J.~7 C.JS c.~ 
SM. TRAC. DP. o.o o.o o. 0 o.o o.v o.o 
LG. TRAC. C?. o.c o.o c.o O.J o.o o.c 
CRANE OPt:R S. u.o o.o c. 0 -.J.O o.o o.o 
AIR CCMF. •PERS. o.o o.o o.o C. C c.o c.o 
TRUCK DRIVERS O. lC 0.02 O.G2 C.Cl J.02 0.03 
BCILER lfAKERS o.c o.o O.23 O. lv o.u o.o 
OTH~R C~AF TS o.c 0.13 0.03 0.02 0.J c.~ 

MATERIAL ACC NO 2C ACC NO 21 ACC NO 22 ACC "u l3 ACC NO 24 AC: NO 25 
CHANNELS u.C 0.06 0.08 u.os 0.08 C,.08 
I BEAMS o.c c.c,s 0.08 J.Oci o.oo c.os 
Ii flAN.:;ES v.c o.ca o.oa o.os 0.06 o.oe 
RE-BARS o.c 0.47 0.-.1 0.41 0.47 0.47 
RECIMIX Cu~CRETE o.~ 0.27 0.21 C.27 C.27 G.27 
PLYFORN u.o 0.01 0.01 0.01 0.01 c.01 
LUMBE~ o.c 0.01 0.01 O.Cl C.ill C..Cl 
LA"O 1.00 o.o o.o o.c o.o o.o 
UNASS IG'"'~ o.c o.o o.o o.o o.o c.o 
UNASSIGNEQ o.\l o.o c.o o.v o.o o.o 
UNASSIG~H, o.c o.o o.o .i.o o.o o.o 
UNASSIGP,,fD o.c o.c o.o o.c 0 -~ o .... 
UNASSIGNcO o.c o •. o o.o o. 0 a.a o.o 
UNASSICl',EiJ o.o o. 0 o.o u.v o.o O.J 
UNASS ICi',El:' o.c o.o o.o J.o 0.0 o.o 
UNASSIGNED o.o o.o o.o 0.(J o.o o.o 

ACC NO 25 ACC ~O lb 
A B A 8 
b • J\J 1.10 5. 82 I. lG 

15.39 l.U5 15.39 l .05 

ACC f<u Lb 
o.~ 
0.50 -0 
o .a .I>,. 

O.J 
o.o 
o.o 
O.J 
.i.so 
v.o 
o.o 
u.:J 
o.o 
J.O 
.:. .;; 
o.o 
I.JC 

ACC NO 2b 
O.Ob 
o.c 8 
u.os 
0 _,., 
0.27 
0.01 
V .Cl 
o.o 
o.o 
o.o 
o.o 
u.O 
o.o 
0.J 
o.o 
o.o 



CATE Ol-10-73 CONCEPT PHASE II 

SITE RATE ANO ESCALATION USED IN COST PROJECTIONS YFIRST = l969.0 

ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NJ 24 ACC '10 25 ACC NO 26 
A B A e A B A B A e A B A B 

SI TE LABOR 4.97 l.16 6.37 1.13 6. 18 l. 15 6.28 l.15 5.84 1.11, 5. 54 I .16 5.27 1.15 

SITE HATER IAL 999.98 t.oc 12.63 l. 10 12.63 l.lC lZ.63 t.10 lZ.63 l. lil lZ.63 1.1c, 12.63 l. lO 

CRAFT SITE MIXING FACTORS 

LABOR ACC NO 20 ACC '10 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NO 25 ACC NO 26 
BUILDING LABOR o.o o.u 0.03 a.oz O.ll o.o o.o 
HEAVY LABOR 0.40 0.26 0.14 0.10 0.13 o.zs a.so 
BRICKLAYERS o.c 0.02 c.o o.o o.o o.o o.o 
CARPE'HERS 0.4C o.n 0.03 a.oz o.o O.l4 o.o 
STRUCT. IRON o.o O.Zl C.03 o.oz o.os o.o t .J 

PLASTERERS o.o o.o o.o o.o o.o o.o o.o 
ELECT• IIORKERS o.c 0.02 0.06 0.01 0.69 0.21 o.o 
STEAM FITTERS o.o o.os 0.35 0.59 o.o 0.28 o.~o 
OPE.l.. El'\GRS. 0.10 0.08 0.11 0.01 o.oa o.o o.o 
SM. TRAC. OP. o.c o.o c.o o.o V .(J 0.0 o.o 
LG. TRAC. OP. o.o o.o o.o o.o o.o o.o o.o 
CRANE OPER S. o.o o.o o.o o.o o.o o.o c.o 
AIR CCMP. CPERS. o.o o.o o.o o.o o.o o.o o.o 
TRUCK DRIVERS o. IC 0.02 0.02 0.01 0.02 0.03 o.o 
BOILER MAKERS o.o o.o 0.23 0.10 o.o o.o o.o 
OTHER CRAFTS o.c o.u o.,n o.oz o.o o.o o.o 

MATERIAL ACC NO 2\J ACC NO 21 ACC P.0 22 ACC NO 21 ACC NO 24 ACC NO 25 ACC NO 26 

CHANNELS o.c o. uB 0.()8 o.oa o.oa o.oa o.os 
~ 

1. BEAMS o.c o.oa o.oa o.oa o.oa c.ca o.oa 

"' FLANGES o.o o.oa a.GB 0.08 0.08 0.08 0.08 
RE-BARS o.o Q.47 0.47 0.47 0.47 0.47 0.47 
REDIMIX CONCRETE o.~ 0.21 0.27 c,.21 0.27 0.27 0.21 
PLYFORM o.c O.Ol O.Ol 0.01 0.01 0.01 0.01 
LUHBE~ o.c 0.01 c;. 01 0.01 c, .c I O.,H O.Jl 

LAP,D 1.00 o.o o.o o.o o.o o.o a.o 
UNASSIG"IED o.o o.o o.o o.o o.o o.o o • .i 
UNASSIGNED o.o a.o o.o o.o a.o o.o o.o 
UNASSIGNED o.o o.o a.a o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o C .O 11.0 G.:i 

UNASSIGNED o.o o.o o.o o.o o.o o.o o.J 
UNASSIGNED o.o o.o o.o o.o J.J o.o \,,. 3 

UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o - o.o o.o a.o 



DATE 01-10-73 

1000 HWE PWR 

ACCOUNT 

CONCEPT PHASE II 
PLANT CAPITAL INVESTMENT SUMMARY 

ITHOUSANO DOLLARS) 
PO.ER PLA~T PHILADELPHIA , CASE 5 

COST BASIS: AT START OF CONSTRUCTIUN 
DESIGN+ CONSTRUCTION PERIOD 1971.0-1978.5 

40-HOUR WORK WEEK 
STRAIGHT INTEREST RATE= 7.0 

.filllllifL_A"lllltiL.Ilill.. ___ _ 

JlUE.t. T --.C.ll.iU 

TOTAL __ r.c.u_ __ _ 

20 LAND AND LANO RIGHTS •• • • ••• • • •••• • • • .S 1000. 

21 

22 

23 

24 

25 

91 

92 

93 

94 

etllll.r.AL.fUl!II 

STRUCTURES A~O SITE FACILITIES 

REACTOR PLANT EQUIPMENT. 

TURBINE PLANT EQUIPMENT 

ELECTRIC PLANT EQUIF~ENT 

MISCELLANEOUS PLANT-EQUIPMENT•. 

SUBTOTAL 

SPARE PARTS ALLOWANCE. 

CONTINGENCY ALLOWANCE•• 

SUBTCTAL 

.lll.lWlllLt..C.ill 

CONSfRUCTIO~ FACILITIES, FQUIPMENT, ANO SERVICES 

ENGINEE~ING AND CONSTRUCTION MANAGEMfNT SERVICES 

OTHER COSTS 

INTEREST CUKING CONSTRUCTION 

SUBTOTAL • 

START OF CONSTRUCTICN COST 

ESCALATION OURJNG CCNSTRUCTJON 5.41:/YR I 

TOTAL Pl.ANT CAPITAL INVESTMENT - U 39't/KWI 

335't8. 

55480. 

61819. 

13594 • 

___ !,U2. 

• S 168555. 

1126. 

__ lJ.Z,ll. 

• • S 180908 • 

., 

13538. 

23853. 

8541. 

__ lll2li 0 

97986. 

S 27989't. 

S_lliQ..8.'1° 

S 393973. 

-0 
0-



C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

EXAMPLE PROBLEM 6 

THIS RUN ILLUSTRATES 
CHANGES IN 
I. ESCALATION RATES, 
z. CASH FLOk CURVES, 
J. SITE COSTS. 

MLLTIPLE OPTIONS: 

NOTE: T•O NAMELIST INPuTS REQUIRED FCR FLAG 
OF 5 I~ COLUMN 7L 

1100 PWRNFT MIODLEIOWN USA 19145 l 9820 15 400 5 l O O l 
&CONOPT 
BFClll=l.06,BFCl21=1.06,BFCl31=L.045,BFCl41=L.Oo,BFCl5l=l.06,BFCl61=L.Ob, 
BLS=6•l.0683,SMSl2l=L.Ob,BMSl3l=l.045,BMSl41=L.06,BMSl51=1.0b,BMSlbl=l.03, 
ALSl21=4.557,ALSl31=6.19,ALSl4l=5.635,ALSl51=4.245,ALSl6l=4.596, 
CFCA12,ll=O.O,CFCA12,2l=0.05,CFCA12,3l=C.C5,CFCA12,4l=0.2,CFCA12,51=0.2, 
CFCAIZ,61=0.Z,CFCA12,Tl=0.2,CFCA12,Bl=0.2,CFCA12,9l=0.2,CFCAIZ,LOl=0.2, 
CFCA12,111=.4,CFCA12,121=.4,CFCA12,L31=.4,CFCA12,14l=.4,CFCA12,151=.4, 
CFCA12,lbl=.4,CFCA12,L71=.4,CFCAIZ,18l=.4,CFCA12,191=.4,CFCA12,201=.4, 
CFCA12,211=.6,CFCAl2,221=.6,CFCA12,23l=.b,CFCAl2,24l=.6,CFCA12,251=.6, 
CFCA12,2bl=.6,CFCA12,271=.6,CFCA12,Z8l=.b,CFCA12,29l=.6,CFCAIZ,30l=.6, 
&END 
&CCNOPT 
C312,ll=BO.,CJIJ,ll=500., 
&END 

-0 

" 



-----, 

DATE 01-10-73 CC~CEPT PHASE II 
1100 MWE PIIRNET p-•ER PLAI\T Ml DOLETOWN , USA 

BASE RATE ANO ESCALAIION USEC IN COST PROJEClluNS YFIRST = 1969.C 

ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NJ 24 ACC NO 25 ACC NO 26 

A B A B A B A B A B A 6 A B 

BASE LABOR 5.84 1.10 b.44 I. lu 6.80 1.10 6.79 l. 10 7.29 1.10 b.30 1.10 5.82 I. Iv 

BASE MATERIAL 1000.00 1. oc 15.39 1.05 15.39 1.05 t5.39 I. 05 15.39 1.05 15.39 1. 05 15.39 I. OS 

CRAFT BASE MIXING FACTORS 

LABOk ACC NO i.C ACC NO 21 ACC NO 22 ACC NO 23 ACC NU 24 AC: NO 25 ACC Nu 26 
BU lLD I NG L ABllR o.o o.o o.u o.o J.: J.O u.C 

HEAVY LABOR 0.4C 0.26 0.14 0.10 0.13 0.28 0.50 
BRICKLAYERS o.c a.oz a.a o.o o.o o.o o.o 
CARPENTERS (J.40 0.11 0.03 0.02 a.a 0.14 o.o 
STRUCT. IRON o.c 0.21 0.03 0.02 o.oe c,.o a.a 
PLASTERERS o.c c.J 0.0 a.a c.o o.c 0.J 

ELECT. IIORKERS 0 .c a.oz 0.06 0.01 0.69 0.27 o.o 
STEAM FITTERS a.a a.cs o.35 o.59 o.o 0.28 J.~c 
OPER. ENGRS. O. lC a.as O.ll 0.07 a.as ;).IJ u.O 
SM. TRAC. OP. o.c o.o a.a o.o a.a c.o a.a 
LG. TRAC. OP; o.c o.c c.o C.G c.o c.o o.o 
CRANE OPERS. o.o o.o o.o o.o o.o a.o o.o 
AIR COMP. OPERS. o.c o.o o.o o.o o.c o.,: U.) 

TRUCK DRIVERS O.IC 0.02 0.02 o. 01 u.02 0.03 o.J 
BO[LER MAKERS o.c a.a G.23 0.10 o.o G.a o.o 
OTHER CRAFTS o.: 0.13 0.03 0.02 O.J o.o a.J 

MATERIAL ACC NO 2C .ICC NO 21 ACC r.o 22 ACC NU 21 ACC NO 24 AC~ NO 25 ACC Nu 26 
CHANNELS v.c o.os G.08 o.os o.os J.08 (; .os -0 

1 BEAMS o.c o.os o.oa 0.08 o.os o.ca 0.08 
(l) 

11 FLANGES o.c 0.08 o.oa o.oa Q.GB G.08 o.ua 
RE-BARS o.c 0.47 0.47 0.47 o.47 0.41 o.47 
REDIMIX CONCRETE o.o 0.21 0.27 0.21 0.27 0.21 0.27 
Pl YFORM o.o 0.01 .i.01 0.01 0.01 0.01 0.01 
LUMBER o.c 0.01 0.01 0.01 0.01 0.01 0.01 
LANO .• cc o.o o.o o.c G.O o.o o.o 
UNASSIGNED o .. o o.o o.o o.o o.c o.o 0.J 

UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o .... o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.~ c.~ c.o o.o 0.0 c.::i ,., ,, 

"" 
UNA~SIGNED o.~ o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o o.o a.J C.J 

UNASSIGNED o.o o.o o.o o.a a.a o.:i o.o 



DATE 01-10-73 CONCEPT PHASE II 

SITE RATE AND ESCALATION USED IN COST PROJECTIONS YFIRST = 1%9.C 

ACC ND 20 ACC NO 21 ACC t,;O 22 ACC NO 23 ACC NJ 24 ACC ~O 25 ACC NU lb 
A B A B A B A B A B A ~ A 8 

SITE LABOR 5.84 I.CJ 4.56 1.01 6.19 l .v 7 5.63 1.01 4.24 I. 07 4.60 1.01 5.82 1.10 
SITE MATERIAL 1000.00 1.00 15.39 1.06 15.3'1 I. 04 15.39 1.06 l!>.39 1.06 15.39 I. 03 15. 3 9 I.OS 

CRAFT SITE MIXING FACTORS 

LABOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NU 24 ACC NO 25 ACC NO 26 
BUILDING LABOR o.o o.o o.o o.o o.o ~.o u. CJ 

HEAVY LABOR 0.40 0.26 0.14 0.10 0.13 0.28 o.so 
BR I CK LAYERS o.c 0.02 o.o o.o o.o o.o o.o 
CARPENTERS 0.4J 0.17 G.03 0.02 o.o 0.14 o.o 
STRUCT. IRON o.c 0.21 0.03 0.02 0.08 o.o o.o 
PLASTERERS o.o c.o o.o o.o o.o G.u G.J 
El ECT. WORKERS o.o 0.02 0.06 0.07 0.6'l 0.21 u.o 
STEAM FITTERS o.o o. 08 0.35 0.59 o.o 0.28 C..50 
OPER. ENGRS. 0.1c o.oe O.ll 0.07 ().08 o.u o.o 
SM. TRAC. OP. o.c o.o o.o o.o o.o o.o o.o 
LG. TRAC. OP. o.o o.o o.c c.o 0.0 o.o 0.J 
CRA1'4E OPERS. o.c o.o o.o o.o o.o o.c ().0 
AIR CCMP. OPERS. o.o o.o o.o o.o C .C o . .:i L • J 
TRUCK DRIVERS o. 10 0.02 0.02 0.01 0.02 0.03 0.1 
BO ILER MAKERS o.c o.o 0.23 0.10 o.o o.o o.o 
OTHER CRAFTS o.o 0.13 0.03 a.oz o.u o.u 0.J 

MATERIAL ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NO 24 ACC NU 25 ACC NU 26 
CHANNELS o.c c.oe o.oe o.oa 0.08 o.oa 0.08 

'° I BEAMS o.c o.oe o.oe o.os o.oa o.oe v.os '° W FLANGES o.o o.oe o.oa o.oe 0.08 C,.(18 o.oe 
RE-BARS o.o 0.47 0.47 Q.47 0.47 0.47 0 .4 7 
REDIMIX CONCRETE o.o 0.27 c.21 0.27 o.z1 o.z, v.21 
PLYFORM o.o 0.01 0.01 0.01 0.01 0.01 0.01 
LUMBER o.o 0.01 0.01 0.01 C .u l 0.01 0 .o I 
LAhO 1.oc o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.c v.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o o.o o.o o.o 
UhASSIGNED o.o o.o o.o o.o o.v o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o o.o c.u c.o 0.0 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.c o.o o.o u.o o.o o.o o.o 



CA TE 01-10-73 

llOJ MWE PWRNET 

CONCEPT PHASE II 
PLANT CAPITAL INVESTMENT SUMMARY 

(THOUSAND DOLlARSI 
POWER PLANT MIDDLETOWN , USA 

COST BASIS: AT START Cf CONSTRUCTION 
DESIGN+ CONSTRUCTIOh PERIOD 1974.5-1982.v 

40-HOUR WORK WEEK 
COMPOUND INTEREST RATE= 7., 

ACCCUNT 
~-A~llilliLllILL 

lll.l!.E.C.~Uil.S 

NAMELIST Jr.PUT 

TOfAL 
-~O.S.L __ _ 

20 LAND AND LAND RIGHTS • • • • • • • • • • • • • • • • •' 580 • 

.e.t!~1UL£Ulil 

21 STRUCTURES AND SITE FACILITIES 

22 REACTOR PLANT EQUIP~ENT. 

23 TURBINE PLANT EQUIPMENT. 

24 ELECTRIC PLANT EQUIP~ENT 

25 MISCELLANECUS PLANT EQUIPMENT 

91 

92 

93 

91t 

SUBTOTAL 

SPARE PARTS ALLOWANCE. 

CONTINGENCY ALLOWANCE 

SUBTOTAL 

lli.QlilU_~ 

CONSTRUCTION FACILITIES, EQUIPMENT, ANO SERVICES 

ENGINEERING ANO CONSTRUCTION MANAGEMENT SERVICES 

OTHER COSTS 

INTEREST DURING CONSTRUCTION 

SUBTOTAL • 

TOTAL PLANT CAPITAL INVESTMENT - ($ 327/KWI 

34293. 

100,1. 

89420. 

15831. 

---H11• 

.s 214066. 

1566. 

__ 1J212 • 

. s 229207. 

15695. 

2H61. 

9Bsj6 • 

--U.121!.• 

• , 130051. 
z:=~=.=:=== 

S 359838. 

0 
0 



CATE 01-10-73 CChCEPf PHASE II 
1100 MWE PWRNET POWER PLAhT MIDDLETOWN , USA 

BREAKDOWN OF PHYSICAL PLANT cusrs (THOUSANDS OF OOLLARSI 

J!J:l:l'..S.1.JJL.l!U.till 

21 

22 

23 

24 

25 

STRUCTURES AND SITE FACILITIES 

REACTOR PLANT EQUIP~ENT 

TURBINE PLANT EQUIP~ENT 

ELECTRIC PLANT EQUIP~ENT 

MISCELLANEOUS PLANT E~UIPMENT 

SUBTOTAL 

DATE 01-10-73 
1100 MWE PWRNE T 

CCNCEPT PHASE II 
POWER PLAhT MIDDLETGWN 

ACCOUNT 
fill!lllf.&__ _ACClllUIII-11.l.Lf _________ _ 

LANO ANO LANO RIGHlS 

34293. 

7005 l. 

89420. 

15831. 

• --!t.!t.1J.& 

2140bb. 

, USA 

20 

201 
202 

LANO ANO PRIVILEGE ACQUISITIGN 
RELOCATION OF BUILDINGS, UTILITIES, ETC. 

TOTAL FOR •ccoUNT 20 

FACTORY ______ SITE ________ 

EQUIPP'IENT LABOR MATERIAL 
__ C,Q~l ___ -1!1Atf=liJL __ Cllil ____ i;u~r_ 

1973. I 25391 18318. 14002. 

49272. l 1200 I 11766. 9(,13. 

,7401. I 23311 2079]. 11226. 

8281. l <,98) 4b9). 2859. 

__ J.ll.22a __ 1 __ ~_1au&-____ l!ti-

ll87d2. I 70241 57439. 37844. 

___________ _i;,Qil __ lltlOU.s.Alil!~_JJf_llQLLAliU ____________ _ 

FACTORY SITE SITE 
fillil.fl!ftll LillJB. t!Alf.B.lAL~ IOU.L 

s o. 
L--11& 
S,___ll.& 

s 80. 
L ___ Q& 
L._ __ 8,ll,. 

S 500. 
L---lla 
L-~DD& 

580. ______ £!& 

L--~UOa 

0 



CATE 01-10-73 
1100 MNE PNRNET 

ACCOUNT 

CCNCEPT PHASE II 
POWER PLA~T HIODlETOWN , USA 

.Mil!ll!f..R __ _.Al;'OU!il_lllll -----·-------------------
21 STRUCTURES AND FACILITIFS 

211 SITE IMPRUVEMENTS •NO FACILITIES 
• 1 GENERAL YARD IMPRCVEMENTS. 
• 2 WATERFRONT IMPROVE~ENTS • • 
.3 HIGHWAY ANO RAILWlY ACCESS 

SUB ror AL. • • . -
21~ REACTOR BUILnlNG 

• l BASIC BUILDING STRUC,Uk,S 
• 2 BUILDING SERVICES ••• 
.3 CONTAINMENT STRUCTLRES 

SUB TOT Al. ... 
213 TURBINE BUILDING 

.1 BASIC BUIL~ING STRUCTURES 

.2 BUILDING SERV[CES •• • • 
SUB TOTAL• . . . . 

214 INfAKE ANO DISCHARGE STRUCIURFS 
.1 INIAKE STRUCTURE . . . . . . . 
• 2 DISCHARGE STKUCTUkE IIN 232.21 
• 3 UNPRESSURIZED INTA~t ANO DISCHARGE CONVUITS IIN 232.21. 

SUBIOTAL ••••••• . . 
215 REACIDR AUXILIARIES BUILCING 

• l BASIC AUILOING ST~UCTURfS ••••• • 
.2 BUILDING SERVICES • • • . . . . .. 

SUBTOTAL. . . . . . . ... 
216 RAOIOACIIVE WASTE eulLOING (IN 2151 

• l BASIC BUILDING ST~UCTURES 
• 2 BUILDING SERVICES •••• 

SUHOTAL. . . . . 
217 FUEL STORAGE BUILCING 

• l BASIC BUILDING STRUCTURES 
• 2 BUILDING SERVICES • • • 

SUB TOT AL ••• . . 
218 OTHER 
218A CONTROL ROOM BUILCING • • 
2188 DIESEL GENERATOR BUILDING 
218C AOHINISTRATIUN BUILDING • 
2180 SCRVICE BUILDING 
218E FAN ROOM BUILDl~G • 
218F AUXILIARY FEED PU~P 

SUBTOTAL. • 
219 STACKS . . . . . . 

-----SUBTOTAL FOR ACCOUNT •• 
CONTl~GENCY I 5.DIMTL-lL.OILABORI 
SPARE PARTS I 1.01:1. 
TOTAL FOR ACCOUNT 21 

---------------'~-llliOUSAW!~f..llllLLAB~l-------------
FACTORY SITE SITE 
f.l.llU.fl!lf.till UllilB !!Alf.BU.LS TOIAL 

o • b72. 52b. 2396. 
o. o. o • o. 

_____ .o_. --iilL ___ lllZ. .. __ JlB. .. 
s o. s 1164. s 1358. s 2 522. 

o. J. o • o. 
1392. bl6. 474. 1090. 

____ !<J. _ __L~'.h __ Hl,h __ 12.z.n ... 
s 1392. s 7921. s 5384. S 13305. 

o. 1885. l477. 8124. 
_ ___lll.. __ ll& .. __ Z.lCt.. ___ U:i.5. .. 
$ 113. s 24--33. s 21>93. ' 512b. 

o. 790. 644. 28b8. 
o. o. u • o. _____ o .. ___ Qa ____ o .. ______ Q. 

s o. s 790. s t,t,4. $ lt,34. 

o. 2 539. 13'>1. 7760. 
___ a.._ __ z.~z.. __ H:i. ____ :z.n .. 

0 s 51. s ·2 7t,J. s l 48b. s 8557. 

"' o. o. o • o. 
____ Q.. ___ .... ____ ii .. ______ Q .. 

s o. $ o. s o. s o. 

o. 767. 5r,,5. 2&23. 
__ _1,2... __ ...flla ___ :1.5. .. ____ z.!"z!l .. 
s 29. s 1'30. s 580. $ 2877. 

59. 83t,. 433. 2753. 
13. 395. 212. 1240. 

197. :'>97. 429. 2048. 
118. 494,. 546. 2317. 

c. 228. l~6. bb9. ______ u .. 
--~L __ ..Jll .. ____ lH .. 

s 388. s H39. s 1857. s 93&9. 
s o. s c,. s o • o. 

----------------------------------s 1973. S 111318. S 14002. S 34293. 
99. 1832. no. 2b3l. 

__ Z,ll..,. - - - __ 1u1 .. ___ lflQ... 

L_2.il5!Z... ~ll5! .. ~!tliil .. LHlll!h 
-------- ------ -------



CATE Ol-l0-73 
llOO MWE PWRNET 

CC~CEPT PHASE II 
PO•ER PLANT MIDDLETO•N , USA 

ACCOUNT 
blillafJL __ ACCO!Jliil_IlllL-----------------------------

22 REACTOR PLANT EQUIPMENT 

221 REACTOR EQUIPMENT 
• 1 REACTOR VESSELS AND ACCESSORIES 
• 2 REACTOR CONTROL DEVICES •• 
• 3 MODERATOR/REFLECTOR SYSTEMS •• 
• 4 REACTOR SHIELDING •• • • • • • 

SUB TUT AL. . . . . . . . 
222 HAIN HEAT TRANSFER AND TRANSPCRT SYSTEMS 
.l REACTOR CORE COOLANT SYSTE~S 
• ll PUMPS. • • .. . . . . . . 
• l2 PIPING SYSHM • . -
.13 STEAM GENERATORS .. 
.14 PRESSURIZING SYSTE~ • 

SUB TOT Al • • • 
.2 REACTOR BLANKET CCGLANT SYSTEMS 
.21 PUMPS • • • • • . . .. 
• 22 PIPING SYSTEM • . . . . 
• 23 HEAT EXCHANGER EQUIPMENT 
.24 PRESSURIZING SYSTEM• • • 

SUBTOTAL• 
.3 INTERMECIATE LOOP COOLANT SYSTEMS 
.31 PUMPS •• • •• • - .. . . . . . . 
• 32 PIPING SYSTEM • . . . ... 
• 33 HEAT EXCHANGER EQUIPMENT . . ... 
.34 PRESSURIZING SYSTE~ • • - . . ... 

·SUB TOTAL. • • • • . -
SUBTOTAL ••• • • 

223 SAFEGUARDS COOLING SYSTEMS 
• 1 RESIDUAL HEAT REMOVAL SYSTEM . . . . ..... 
• 2 EMERGENCY SHUTDOWN OR CORE ISOLATION COOLING SYSTEM 
• 3 COOLANT INJECTION AND CURE SPRAY/FLOODING SYSTEMS 
.4 CONTAINMENT HEAT ABSORPTION REJECTION SYSTEMS . 

SUBTOTAL ••• • • • • • . . .. . . - . 
224 RADIOACTIVE WASTE TREATMENT AND OISPOSAL 

• 1 LIQUIO WASTE PROCESSING EQUIPMENT ••••• 
• 2 GASEOUS WASTES AND OFF GAS PROCESSING EQUIPMENT • . 
.3 SOLID WASTES PROCESSING EQUIPMENT ••• . . . 

SUBTOTAL. . . . . .. . . . . . . . .. 
225 NUCLEAR FUEL HANDLING AND STORAGE SYSTEMS 

• 1 FUEL HANDLING TOOLS, EQUIPMENT, AND SYSTEMS 
• z REMOTE VIEWING EQUIPMENT . . . . . . . . . 
• 3 SERVICE PLATFORMS • •••• . . . . . . . . 
·" FUEL STORAGE, CLEA~ING, AND INSPECTION EQUIPMENT 

SUB TOT Al. • • • • • • • • • • • • • 
226 OTHER REACTOR PLAhT EQUIPMENT 

• 1 INERT GAS SYSTEMS • • • • •••• • . - .. 
• 2 SPECIAL HEATING SYSTEMS• • • • • • • . . . ... 
• 3 COOLANT RECEIVING, STORAGE, AND MAKEUP SYSTEMS ... 
• 4 COOLANT CHARGE, VOLUME CCNTROL, RELIEF, ere. - . 
• 5 COOLANT PURIFICATION & CHEMICAL TREATMENT SYSTEMS• . 
• 6 FLUID LEAK DETECTICN SYSTEMS - .. .. . . . . 
• 1 AUXILIARIES COOllhG SYSTEMS ••• • • • .. . . . 
• 8 MAINTENANCE EQUIPMENT • • • • • • • • • . - . 
• 9 MISCELLANED~S SUSPENSE ITEMS ....... . . -

SUR TOTAL ••••••• 

FACTORY 
Ul!Jlltlf!III 

ll949. 
5337. 

o. 
___ 15& 
S l7301. 

s 4565. 
o. 

lb432. 
___ ,lifi.l& 
S 22458. 

s o. 
o. 
G. 

_____ li& 
s o. 

s o. 
o. 
o. ____ Q., 

1 ___ "-,, 
S 22458. 

162. 
o. 

148. ___ u .. 
s 393. 

1106. 
518. ____ Ila. 

s 1101. 

216. 
a. 

140. 
_ ___JJIJla. 
s 744. 

5 7. 
o. 
o. 

227. 
1251. 

o. 
355. 

o. __ --12& 
s IA'll. 

___ ,o.sr __ lltlllU~,S_Qf_QQLLAB.Sl ____________ _ 
SITE SITE 
LA6!JR !!AIEBUL.S IOUL 

734. BJ. 25H6 • 
u~. ll. IG9C8. 

o. o • o. 
____ ..lZ.& ______ a .. _____ :i!t& 
s 851. s 202. S 36708. 

s 205. s 193. 4%3. 
1112. 3044. 42l6 • 
1374. 6l3. 18419. 

_____ 2lL ___ :a& ___ .111,lll& 
s 2844. $ 3904. S 58410. 

s o. s o. o. 
o. o. o. 

o • o. 
-----ll& 

_____ ll& 
------ll& 

s G. s o. s o. 

$ s o. G. 
o. o. o. 0 
c. u • o. t.> 

____ O,a, _____ ll& ______ Q., 

1----~& 1_ ___ :i. L ____ Ll& 
s 2844. s 3'104. S 56410. 

333. 205. 1400 • 
o. o • o. 

994. 1131. 4545 • 
____ !tllllL __ !t!Hl.L __ ..lli!ta. 
s 1735. s 17'12. s 7839. 

866. 298. 4540 • 
325. lbO. 2006 • 

___ ..l!t& ____ 3,a, ____ .lUa. 
s 1205. s 461. ' 6734. 

72. 28. 630 • 
v. o. a • 

32. 3. H9 • 
___ !ill!ta ____ !tZl& ___ z.211,h 
s 687. s 451. s 3764. 

39. 13. 21& • 
o. o. o • 
o. o. o • 

220. 297. 1489 • 
lh:l. 783. 6388 • 

o. o • o. 
73ft. 452. 3082 • 

o. o • o. 
__ ..lli55& ___ lllh __ __un .. 

' 'tJOA. i 16~0. t. 1 "\4QA~ 



CATE Ol-10-73 
1100 MWE PWRNET 

CC~CEPT PHASE II 
POWER PLA~T MIDDLETOWN , USA 

ACCOUNT 
tilW!MJ!_ 

227 
.1 
• 2 
• 3 
.4 
.5 

228 
.1 
.2 
• 3 
.4 

229 
.1 
.2 
.3 

~lllWLlllLf 
INSTRUMENTATION A~O CONTROL 
REACTOR PROCESS It( EQUIPMENT • • • •• 
COMPUTER EQUIPMENT • • •• • ••••• 
RADIATION MONITORING SYSTEMS IIN 227.11 
ISOLATED INDICATING AND RECORDING GAGES IIN 227.11 
CONTROL AND INSTR~MENT PIPING. •. • • 

SUBTOTAL. • • • • • • ••••• 
FOSSIL FUEL BOILERS AND SUPERHEATERS 
BOILERS ANO/OR SUPERHEATERS 
DRAFT SYSTEMS ••••• 
FUEL HANDLING SYSTEMS. 
ASH HANDLING SYSTE~S 

SUBTOTAL •••• • 
IRRADIATION FACILITIES 
SPEC I AL STRUCTURES • • • 
MATERIALS HANDLING EQUIPMFNT 
MATERIALS RECEIVl~G AND STORAGE SYSTEMS 

SUBTOTAL •• • • • • • • 

-----------------SUBTOTAL FOR ACCOUNT •• 
CONTINGENCY I 5.0iMTL-lO.OiLABORI • • 
SPARE PARTS I l.Otl. 
TOTAL FOR ACCOUNT 22 

_________ ,o~I--1l~•~AliDLilf..QIJLLABSl ___________ _ 
FACTORY Silt SITE 
fQlllfl!flil UIHJB .l!AlllULS l• I!L 

278G. 
2003. 

o. 
o. ____ 12£ 

S 478j. 

o. 
o. 
o. 

____ ll., 

s c. 

o. 
o. 

______ lla 

s o. 

293. 
117. 
299. 

o. 
___ !i2Ja 
S 1237. 

o. 
o. ~-_____ Qa 

s o. 

c. 
o. 

_____ lla 
s o. 

38. 
o. 

192. 
o. 

__ lllla 
S 55~-

o. 
(I. 

o. ____ 12£ 

s o. 

c;. 
o. 

_____ .IJ.. 

s o. 

6222-
4241. 

9111. 
o. 

---llO."-a 
S 13149. 

o. 
o. 
o. ______ Q .. 

s o. 

o. 
o. ______ u. 

s o. 

---------------------------------------------------$ 49272. S 11766. S 9011. S 70051. 
2464. ll77. ~51. 4091. 

~!Ua. ---=-=-::- _--3.a.._ _ _ll;L. 
L!iUZ.lla j_lz~Za L....2!i!i~a LIHZ!la 

~ 



DATE 01-10-73 
1100 MloE PWRNET 

CC~CEPT PHASE II 
POWER PLANT MIDDLETOWN , USA 

ACCOUNT JW~~fJL __ M;,lllllil-I!ll.f ___________________ _ 

23 

231 
.1 
.2 
.3 
.4 
.5 
.b 
.7 
.8 

232 
.1 
.2 
.21 
.22 
.23 -
.24 
.25 

.3 

.4 

233 
.1 
.2 
.3 
.4 

234 
.1 
.2 
.3 

235 
.1 
.2 
.3 
.4 
.5 
ob 
.7 

23b 
.1 
.2 
.3 
.4 

TURBINE PLANT EQUIPMENT 

TURBINE-GENERATORS 
TUROINE-GEN[RATORS ANO ACCESSORIES 
FOUNDATIONS ••• • • 
STANDBY EXCITERS 
LUBRICATING SYSTE~ 
GAS SYSTEMS • • • 
REHEATERS IIN 231.11 
SHIELDING• •••••• 
WEATHER-PROOF HOUSING. 

SUBTOTAL. •. • 
HfAT REMOVAL SYSTEMS 
WATER INTAKE COMM(~ FACILITIES 
CIRCULATING WATER SYSTEMS 
PUMPS ••• •. • • • • • • • 
PIPING ••••••••••••• 
DISCHARGE TUNNEL •••••• 
DISCHARGE PIPE AND STRUCTURES. 
DEICING PUMP PIT STRUCTURES. 

SUBTOTAL •••• 
COOLING TOWERS • • • • 
OTHER SYSTEMS REJECTING HEAT TU THE ATMOSPHERE. 

SUBTOTAL •••• 
CONDENSING SYSTEMS 
CONDENSERS ••••• 
CONDENSATE SYSTEM. 
GAS REMOVAL SYSTEM 
TURBINE BYPASS SYSTEM. 

SUBTOTAL. • • • 
FEED HEATING SYSTE, 
REGENERATIVE HEAT EXCHANGERS 
PUMPS. •. • • • • • • • • • 
PIPING AND TANKS •• • •• • • • ••• • • • • • •• • 

SUBTOTAL ••••••••• 
OTHER TURBINE PLA~T EQUIPMENT 
MAIN STEAM OR OTHER VAPOR PIPING 
TURBINE AUXILIARIES.• • •. • • 
AUXILIARIES COOLING SYSTEM 
MAKEUP TREATMENT SYSTEMS • • ••• 
CHEMICAL TREATMENT ANO CONDENSATE PURIFICATION SYSTEMS 
CENTRAL LUBRICATICN SERVICE SYSTEM 
MISCELLANEOUS SUSPENSE ITEMS 

SUBTOTAL, ••••••••••• 
INSTRUMENTATION ANO CONTROL 
PROCESS I & C EQUIPMENT• • • 
COMPUTER EQUIPMENT IIN 227,21 • • • •. 
ISOLATED INDICATING AND RECORDING GAGES IIN 23b,ll 
CONTROL ANO INSTRUMENT PIPING• 

SUBTOTAL, • • • • • • • • 

SUBTOIAL FCR ACCOUNT.• • 
CONTINGENCY I 5.0IMTL-10.0ILABORI • 
SPARE PARIS I l,Ofl, • • • • • 
TOTAL FOR ACCOUNT 23 

_ ____________ ,us1 __ 11~UU!iArtllLllf..ll•LLIIBSl ____________ _ 

FACTOi!Y SITE SITE 
fjjlllfllfl!ll LAIIII!!. !!AIEB.UL!i IOUL 

,.0280. 
o. 
o. 

52. 
o. 
o. 
o. 

______ Q .. 

l ,_0333. 

118, 

$ 1379. 
o. 
o. 
o. 

____ ll. .. 

$ 1379. 
5,.13. ____ .o..., 

S b910. 

,.101. 
b46. 

o. 
__ __Ii..._ 

S 5353. 

2017. 
150,.. 

-----~ 
l 3521. 

o. 
b9. 

160. 
(j. 

o. 
o. ____ Q .. 

S 229. 

1056. 
o. 
o. ___ c. ... 

S 1056. 

S 57401, 
2870. 
~ 

1-AllH~ .. 

216,.. 
666. 

o. 
125. ,.9. 

D. 
o. ______ IJ .. 

S 3004. 

55. 

S 65. 
1022. 

"" 82. 
_____ Q .. 

S 1170. 
4591. 

____ Q .. 

S 581b. 

1055. 
1969. 

198. 
____ li, .. 

S 3222. 

l'>l. 
138. 

__ -ll!:lla. 
S 3b76. 

2780. 
444. 
379. 
210. 
ll. 
o. __ m .. 

S 4371. 

lb 2, 
a. 
o. 

--~H .. 
S 703. 

2H. 
425. 

o. 
138. 
92. 
o. 
o. 

____ Q .. 

S 929. 

14. 

8. 
1049. ~-

99. 
____ ,i .. 

S I 156 • 
42b. 

____ Q .. 

l 1596. 

48. 
1121. 

133. 
____ Q .. 

S 1302. 

55. 
22. 

-~lull.a. 
S 2 784. 

2145. 
2b9. 
t,73. 

1371. 
27. 
o. 

---~~ .. 
S 4354. 

21. 
o. 
o. 

__ liQ .. 
S 21,0. 

$ 20793. S 1122b. 
2079, 5bl, 

l_.uuz .. 
--UL.a. 
Lll!:IQQ._ 

8543b. 
218 3. 

o. 
633. 
28 l. 

o. 
o. ______ 12 .. 

S 88533. 

374. 

1452. 
2071. 

o. 
181. 

_____ Q .. 

S 740 7. 
208~2. ______ 12 .. 

S 28644. 

111>2 0. 
7472. 

b&2. 
______ li, .. 

S 19754. 

'>421>. 
3328. 

__ llll2ia 
S 1991>3. 

9852. 
l5b2, 
2023. 

· 3283. 
1b. 
o. __ _uu. 

S 17907. 

2477. 
o. 
o. 

___ liflla 
S 4039. 

--------s 89420. 
5511. 

_--lla(u 
Li~I. 

~ 



DATE 01-10-73 
1100 MWE PWRNET 

CC~CEPT PHASE II 
PU~ER PLA~T MIDDLETOWN , USA 

ACCOUNT 
.tilUl:IIIE.&_ 

24 

2"1 
.1 
• 2 

242 
.1 
• 2 
• 3 
.4 
• 5 
• b 

243 
• 1 
• 2 

244 
.1 
• 2 

245 
.l 
.2 
.3 
.4 

246 
.1 
.2 
• 3 
• 4 
• 5 

_AC,C.lllJttL Il.Iil_ 

ELECTRIC PLANT EQLIPHENT 

SWITCHGEAR 
GENERATOR CIRCUITS 
STATION SERVICE •• 

SUBTOTAL ••• • • • • 
STATION SERVICE E~UIPHENT 
STATION SERVICE ANO STARTUP TRANSFORMERS 
LOW VOLTAGE UNIT SUBSTATIONS ANO LIGHTING TRANSFORMERS. 
BATTERY SYSTEMS ••••• 
DIESEL ENGINE GENERATORS 
GAS TURBINE GENERATORS 
MOTOR GENERATOR SETS 

SUB TOTAL •••••• 
SWITCHBOARDS 
MAIN CC~TROL BOARC FOR ELECTRIC SYSTE~S • • 
AUXILIARY POWER A~O SIGNAL BOARDS. 

SUBTOTAL ••••• 
PROTECTIVE EQUlPMENT 
GENERAL STATION GROUNDING SYSTEM 
FIRE PROTECTION SYSTEM •••••• 

SUBTOTAL. • •• • ••••• 
ELECTRICAL STRUCTLRES AND WIRING CONTAINERS 
CONCRETE CA3LE TUN~ELS, TRENCHES, AND ENVELOPES • 
CABLE TRAYS ANO SUPPORTS 
CONDUIT • • ••• 
OTHER STRUCTURES 

SUB TOTAL. • • • • 
POWER AND CONTROL WIRING 
GENERATOR CIRCUITS 
STATION SE~VICE POWER WIRING 
CONTROL WIRING ••••• 
INSTRUMENT WIRING •••• 
CONTAINMENT PENETRATIONS 

SUBTOTAL ••••• 

SUBTOTAL FCR ACCOUNT •• 
CONTINGENCY l 5.0IMTL-10.0ILABORI 
SPARE PARTS l 1.01). 
TOTAL FOR ~CCOUNT 24 

7 
___________ ..ClJSL_ll~lJU~.tilUS..!lf_Ulll.LAB£1 __________ 
FACTORY SITE SITE 
fQUU!l!ftill LAl!lll!. .tlA.Ifl!.ll!LS TIJUL 

20. B. 1 • 58. 
_ug.2 .. ____ 1:u .. ___ z11 .. --~~--$ 1329. s 139. $ 79. s 3093. 

762. 53. e. 1646 • 
802. 89. 4 • I HO. 

37. lC. 3. DO. 
986. 162. 64 • 2424. 

2129. 241. 19) • 51Zl. 
____ !U .. _____ 11 .. _____ 1 .. __ --Z,12.,,_ 

$ 4808. s 56b. s 271. S 11289. 

591. 56. 13 • 1321. 
__ 1z .. _____ ft& ______ l& -~t .. 
s 603. $ 59. $ 15. s 1355. 

o. lOB. 127. 470 • __ c. .. _____ r .. ____ .2 .. ___ it .. 
s o. s 115. s 137. s 5D. 

o. 48. ~4. 2!) ... 0 B3. 241. 63. 774. 0-a. 616. 3C.2. 1956. ____ c... ___ ll .. ______ a .. 
-----ila. s 83. s 919. s 486. s 1976. 

651. 123. 8. 15!>4. 
217. 1321. l 006. 5c,s9. 

o. 742. 6H. 2690. 
o. 445. 23'+. 13~0 • 

__ ...5.u .. ____ Zl,;i._ ____ zu .. ___ uu .. 
s 1459. $ 2892. s 1872. S 12441,. 

--------------$ 8281. S 4690. S 2859. S 15831. 
414. <t69. H3. 102 6. 

-...,.,~a~J~- -=-=-~- ---~.2.. ----Uh 
.L.-llI.11... L-2l2!ia L-lQU.. Lli.2Qll.,. 



CATE 01-10-73 
1100 MWE PWRNET 

CCNCEPT PHASE II 
PO~fR PLANT MIDDLETOWN 

ACCOUNT 
filltmf.JL_ _6.ktll.UllLUlJ.L __ _ 

25 

251 
.1 
.2 

252 
• 1 
• 2 
• 3 

253 
• I 
• z 

254 
• I 

MISCELLANEOUS PLA~T FWIPMENT 

TRANSPORTATION ANC LIFTIN~ EQUIPMENT 
CRANES, HOISTS, A~D MONORAILS 
RAILWAY ANO ROADWAY EQUIPMENT 

SUBTOTAL. • •• • • • 
AIR, WATER, AND STEAM SERVICE SYSTEMS 
AIR SYSTEMS ••• 
WATER SYSTEMS ••••••• 
AUXILIARY HEATING STEA~.• • 

SUB TOTAL •• • • • • • 
COMMUNICATIONS EQLIPMFNT 
LOCAL COMMUNICATIChS SYSTEMS 
SIGNAL SYSTEMS ••••• 

SUBTOTAL •••• • ••• 

FURNISHINGS ANO FIXTURES 
SAFETY EQUIPMENT •••• • • • 

, USA 

• z 
.3 
• 4 
.5 
.6 

SHOP, LABORATORY, ANO TEST EQUIPMENT •• 
OFFICE EQUIPMENT A~O FURNISHINGS 
CHANGE ROOM EQUlPMENT · •• • • • • • 

ENVIRONMENTAL MONITORING EQUIPMENT 
DINING FACILITIES ••• • • • • 

SUB TOT AL. • •• • • • • • • • • 

SUBTOTAL FCR ACCOUNT, • • • • 

CONTINGENCY I 5,0IMTL-10,0nABORI • 
SPARE PARTS I 1,011, 
TOTAL FOR ACCOUNT 25 

CATE 01-10-73 CCNCEPT PHASE II 
1100 MWE PIIRNET PO•ER PLANT MIDDLETOWN 
ACCOUNT 
NUMBER AGG0Ybl~ 

, USA 

91 CONSTRUCTION FACILITIES, EQUIPMENT, AND SERVICES 

911 
912 
913 

TEMPORARY FACILITIES 
CONSTRUCTION EQUIPMENT 
CONSTRUCTION SERVICES •• 

TOTAL FOR ACCOUNT 91 

_________ tOSL_ilijQUSAtlI!:i_liE-'lOLLABSl __________ _ 
FAC TUKY SITE SI TE 
~.!lflil UIIQE .!IAIERU.LS IOUL 

628. __ Ju 

$ 628. 

79. 
307. 

--2'1Ji .. 
$ 894. 

32. 
___ ll .. 

s 32 • 

$ 

13. 
56. 
63. 
10. 
o. 
~ 
301. 

137. 

----"& I 137. 

138. 
963. 

___ ili .. 
$ 164W. 

45. __ _zz. .. 
S 67. 

o. 
4. 
o. 
1. 
o. _____ z.z. .. 

s z9. 

55. ____ o .. 
S 55. 

45. 
614. ___ a .. 

S 660. 

ll. 
__ _11 .. 

S 28. 

o. 
1. 
o. 
a. 
o. 

____ ll... 

s 1. 

16H. 
_____ Q. 

S 1642. 

525. 
3770. ___ z.au ... 

S 6387. 

175. 
____ 111 .. 
$ 253. 

25. 
123. 
121. 
22. 
o. 

____ lflZ. .. 
S 660. 

$ 1855. S 1873. S 744. S 4471. 
93. 187. 37. 317. 

__ _.1 .. i<£• -=-=-:c.. ___ L. __ ___z,tu, 
L-nfltu. 1_z.~11.a J __ n11.. L...t.au .. 

casru10001,_ 

$ 4708. 
S 1641. 
I 3117. 
I Ufli5. 

0 
'-I 



DATE Ol-10-73 CCNCEPT PHASE 11 
1100 MWE PWRNET POoER PLAhT MIDDLETOWN 
ACCCUNT 
~JU!W;JL __ Akcow;i_rllLf _________ _ 

, USA 

92 

921 
922 

ENGINEERING ANO CONSTRUCTION MANAGEMENT ~ERVICES 

ENGINEERING SERVICES •••• • • 
CONSTRUCTION MANAGEMENT SERVICES. 

TUTAL FOR ACCOUNT 92 

OATE Ol-lG-73 CCNCEPT PHASE 11 
1100 MWE PWRNET PO~ER PLANT MIDDLETOWN 
ACCOUNT 
filH!.ll.f.B_ ---AC.CillUILiilLL--

93 

931 
932 
933 

OTHER COSTS 

TAXES AND INSURANCE •••••••• 
STAFF TRAINING ANC PLANT STARTUP 
OiiNERS GtA •••• 

TOTAL FOR ACCOUNT 93 

CATE 01-10-73 CC~CEPT PHASE ll 

, USA 

1100 MWE PWRNET PO•ER PLA~T MIDDLETOWN , USA 
ACCOUNT lilHl.ll.f,B_ ---AC.~_lllLf __________________________ _ 

94 

941 
942 

INTEREST DURING CC~STRUCTION 

PHYSICAL PLANT AND ASSOCIATED INCIRECT COSTS 
LANO AIIID LANO RIG~TS 

TOTAL FOR ACCOUNT 94 

_Ct!Sll.UC.Qll L 

S 13831. 
J_llall..,_ 
LZ.IAil .. 

__ CJlilill.lHllLL 

S b313. 
S 574. 
.L_l_ll1Ui... 
L-211~ 

cosru100,l.L 

S 7b532. 
S 266, 
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Appendix A 

CONTAC AUXILIARY PROGRAM 

Auxiliary program CONTAC is used to maintain the base cost model tape. 

This tape contains all data relating to the cost model for a power plant 

at some base location and base time. The program creates records, updates 

existing records, deletes unwanted records, and lists records that are 

on the tape. Written in FORTRAN IV, CONTAC has approximately the same 

machine requirements as the CONCEPT program. CONTAC consists of only a 

main program which exercises control over the option list. 

entered on punched cards and listed on the system printer. 

The data are 

Each set of 

data, a group of about 750 cards, creates one record on the tape consist­

ing of the parameters listed in the input card description. 

The cards are stacked in the order given, and the first two cards are 

used for tape and program logical flow control. The parameter ITAPE con­

trols the cost model tape, and a value of '0' indicates the absence of an 

old cost model tape. A new cost model tape is created for each canputer 

run even if an old cost model tape is listed with no updating. 

On the second card, ITYPE is the alphabetic identification of the 

plant type, IREC is the numerical position of the record on the new cost 

model tape, and OOREC is the control of the record disposition where .ADD 

is used to add a new record, DELETE is used to delete an old record, 

CHANGE is used to change an existing record, and ~IST is used to list an 

existing record. An .ADD or CH.AIDE automatically produces an output list­

ing of the record. Only the underlined letters are used by the program, 

but the entire word may be punched on the card for clarification. Records 

may be stacked on input starting with card 2, but must be kept in ascending 

IREC sequence. 

After all records have been disposed of and listed according to input 

card instructions, an additional output table is given showing the new 

cost model tape record sequence with the appropriate plant type. 

A description of the input cards is tabulated below, followed by a 

FORTRAN listing of the program and a listing of the cost model for PWR 

plants. 



Card 

1 

2 

3 

4 

5 

6 

7 

Column 

1 

1-8 

9-13 

14 

1-80 

1-10 

11-20 

21-30 

1-10 

11-20 

21-30 

31-4o 

41-50 

51-60 

1-10 

61-70 

1-10 

41-50 

114 

Input Card Description 

Variable 
name 

ITAPE 

ITYPE 

IREC 

DOREC 

TITLE 

YBC 

YFIRST 

RIB 

OTP 

HW 

OVERS 

DEOT 

cos 

COB 

TIMLED(I) 

FILB(J) 

Description 

Input tape coritrol. Format Il. 
O - No input tape. 
1 - Existing input tape. 

Plant type. Format A8. 

Record number on output tape. Format 15. 

Record control. Format Al. 
'A' add record. 
'C' change record. 
'D' delete record. 
'L' list record. 

Comment card. Format 20A4. 

Year for stari; of construction for a base 
case. Format Flo.o. 

Initial year for retrieval of historical 
labor and materials cost data. Format 
Flo.o. 

Annual interest rate in percent. Format 
Flo.o. 

Overtime premium as function of base pay. 
Format Flo.o. 

Number of hours in workweek at site. 
Format Flo.o. 

Overtime efficiency. Format Flo.o. 

Efficiency loss. Format FlO.O. 

Input site burden factor. Format Flo.o. 

Base case burden factor. Format Flo.o. 

Lead time array defined in Eq. (25) 
(I=l,7). Format 7F10.o. 

Factor for combining bases (J=l,5). 
Format 5Flo.o. 



Card 

8 

9 

10 

11 

12 

13 

14 

15-22 

23 

24 

25 

Column 

1-10 

41-50 

1-10 

. 
51-60 

1-10 . 
41-50 

1-10 

51-60 

1-10 

41-50 

1-10 

51-60 

1-10 

41-50 

1-10 

51-60 

1-10 
11-20 

1-10 

. 
61-70 

1-10 

61-70 

Variable 
name 

FILS(J) 

CON'IM(I) 

CONIM(I) 

CONTL(I) 

CONTL(I) 

SPP(I) 

SPP(I) 

RINT(J) 

RINT(I) 

AMB(I) 

AMS(I) 
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Description 

Factor for combining sites (J=l,5), 
Format 5Flo.o. 

Contingency as percent of material cost 
of account (I=l,11). Format 6Flo.o . 

(continued). Format 5Flo.o. 

Contingency as percent of labor cost of 
account (I=l,11). Fonnat 6Flo.o. 

(continued). Format 5FlO.O. 

Spare parts allowance as percent of 
account (I=l,11). Format 6F10.o 

(continued). Format 5Flo.o. 

Annual interest rate in each time period 
of construction (J=l,50). Format 6Flo.o. 

(continued). Fonnat 2FlO.O. 

Coefficient used for calculating base 
material rate (I=l,7), Fonnat 7FlO.O . 

Coefficient used for calculating site 
material rate (I=l,7). Format 7FlO.O. 



Card 

26 

27 

28 

29 

30 

31 

32 

33 

34-45 

46-105 

106-255 

Column 

1-10 

61-70 

1-10 

61-70 

1-10 

61-70 

1-10 

61-70 

1-10 

61-rro 

1-10 

61-70 

1-5 

21-25 

1-5 . 
21-25 

1-15 
16-30 
31-45 

1-15 
16-30 
31-45 

1-15 
16-30 
31-45 

Variable 
name 

ALB(I) 

ALS(I) 

:EMB(I) 

™8(I) 

BLB(I) 

BLS(I) 

IBASE(J) 

ISITE(J) 

D2(I2) 

D3(I3) 

D4(I4) 

ll6 

Descrlption 

Coefficient used for calculating base 
wage rate ( I:=l, 7) . Format 7Fl0. C. 

Coefficient used for calculating site 
wage rate (I=l,7). Format 7F10.o. 

Coefficient used for calculating base 
material escalation (I=l,7), Format 
7F10.o. 

Coefficient used for calculating site 
material escalation (I=l,7), Format 
7FlO.O. 

Coefficient used for calculating base 
wage escalation (I=l,7), Format 7FlO.O. 

Coefficient used for calculating site 
wage escalation (I=l,7), Format 7FlO.O. 

Array to indicate regions to be used for 
base labor rates (J=l,5), Format 5I5. 

Array to i_ndicate regions to be used for 
site labor rates (J=l,5). Format 515 . 

Array containing direct costs for two­
digit accounts (equipment, labor, mate­
rial for one account) (I2=1,36). Format 
3Fl5,0, 

Array containing direct costs for three­
digit accounts (I3=1,180). Format 3F15.o. 

Array containing direct costs for four­
digit accounts (I4=1,450). Format 3Fl5.o. 



Card 

256-305 

306-315 

316 

317-326 

327 

328 

329 

330-332 

333-340 

341-390 

391-406 

Column 

1-15 
16-30 
31-45 

1-15 
16-30 
31-45 
46-60 

1-10 

1-15 
16-30 
31-45 

1-3 

1-3 
4-6 
7-9 
10-12 
13-15 

1-3 

43-45 

1-3 

58-60 

1-3 

58-60 

1-8 
9-16 

57-64 

1-7 
8-14 
43-49 

Variable 
name 

D5(l5) 

Al(J) 

BWE 

AA(J) 

IARl 

IAR2(12) 

IAR3(l3) 

IAR4(14) 

IAR5(15) 

CFCA(J) 

FACBl(K) 
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Description 

Array containing direct costs for five­
digit accounts (15=1,150). Format 3F15.o. 

Constants for equation describing indirect 
cost curves (J=l,40). Format 4F15.o. 

Power level for base. Format Flo.o. 

Constants for equation describing direct 
costs, less contingency and spare parts 
for two-digit accounts (J=l,90). Format 
3F15 .o. 

Number of one-digit accounts. Format 13. 

Number of two-digit accounts (12=1,5). 
Format 513. 

Number of three-digit accounts (13=1,15). 
Format 1513. 

Number of four-digit accounts (14=1,60). 
Format 2013. 

Number of five-digit accounts (15=1,240). 
Format 2013 .1 

Array containing cash flow curves for 
each direct account (J=l,400). Format 
8F8.5. 

Mixing factors for base labor (K=l,112). 
Format 7F7. 5 . 



Card 

407-422 

423-438 

439-454 

455-466 

467-526 

527-676 

677-726 

727-738 

Column 

1-7 

43-49 

1-7 

1-7 

1~3-49 

1-64 

1-64 

1-64 

1-64 

1-64 

Variable 
name 

FACSl(K) 

FACSl(K) 

FACS2(K) 

AC2(12) 

AC3(13) 

AC4(14) 

AC5(15) 

ACC(l) 
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Description 

Mixing factors for site labor (K=l,112). 
Format 7F7. 5 • 

Mixing factors for base material (K=l,112). 
Fonnat 7F7. 5. 

Mixing factors for site material (K=l,112). 
Fonnat 7F7. 5. 

Alphabetic description of two-digit ac­
counts (12=1,96). Fonnat 8A8. 

Alphabetic description of three-digit 
accounts (13=1,480). Fonnat 8A8. 

Alphabetic description of four-digit ac­
counts (14=1,1200). Format 8A8. 

Alphabetic description of five-digit ac­
counts (l5=1,4o0). Format 8A8. 

Alphabetic description of two-digit ac­
counts for first page of output (l=l,96). 
Fonnat 8A8. 
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I I ASORJFlCT JOFl ( 6503, 25 ~ 111 l, RAIUJARD, CLASS=A, REG lllI~=96K 

/*MAIN LINFS=(20,C) 
/*SJ:Tt.lP ODNAME=F T09F001, I IIJ IT =TAPfq, ID= ( 005052, R IIIJ!;, SAVE, NL) 

l*SfTLIP DONA-ME=SYSUTl, UNI T=TAPE9, ID= I 011054,IJIIR PIG,SAVE ,~IL l 
I/GCO FXFC PGM=JERGENER 
/ISYSPNJNT OD SYSOUT=A 
II* THE CONTAC PROGRA~ IS NOW l!SED IN 2 STEPS TO ELI~I~ATF EXCESSIVE 

II* CARO t-lANOLING OF COST !•iflOEL OATA. J11R 11 c;co 11 >lEADS COST MODEL DATA 

II* SETS AS INDIVIDUAL FILES ON THE MASTER CONCEPT SYSTEM TAPE ANO 
II* ',IRITFS Ji\I O~IE FILE ON <;YSDA DISC. STl::P 7. "~ICT 11 IS THE PREV!fllJS 

II* STANDARO 11 CONTAC 11 PKO(;KAM ~IHICH HAS Rl:EN Rl:VISEIJ 1-JITH SYMl30LIC 1/0 

II* FILF ADDl-(FSSHIG WHICH PERMITS FlJI_L SCALF COST MODEL llPOATING FRllr1 
II* THF MASTFR CONCEPT SYSTEM TAPE INSTEA0 OF FKOi~ THE cnsT MODEL DATA 

II* CARDS AS RFFORE. ALL OTHER FFI\TllRFS ARE UNCHANGED, 
II* FILF 06 = MFL06 = ~WR 
//* FILE 07 = MFL07 = RWRMET 
II* FJLF OA = MFLOH RWKNFT 

II* 
II* 
II* 
II* FILE 12 MFL17 
II* FILF 13 = MFL13 
II* FILF 14 = MFL14 
I I * F I L F. 1 i; = r,, F Ll 5 
II* FILF 16 = MFL16 
II* FILE 17 = "1FL17 
II* FILE lH = MFLlR 
II* FILE 19 = MFL19 
II* FILE 20 = ~FL?.O 
II* THE MASTER FILE READING STARTS 

I I* ON SYSllT2 • 

= 
= 
= 
• 
= 

COAL 
CflALMFT 
CC>ALMFT 
llll 
I.J I LMEl 
DILNET 
PWR 
PlrlRi~ET 
PWRMET 

1,✓ ITH FILE 6 HI RIJ!LO A Slt\lGLE FILE 

I/SYSlJTl 00 IJN!T=TAPE9,L/\REL=(06,NL),OISP=ISHR,PASS),nsN=MFL06, 

// OCA=(RECFM=F~,LRECL=AO,ALKSIZF.=3200) 
II DO UN!T=TAPE9,LAAEL=(07,NLJ,O!SP=(SHK,PASS),IJSN=~FL07, 

I I flCA= I Rl=CFM=FH,LRECL=80,ALKS I 2E=3200 l ,VOL=REF=*. SYSIITl 
II OD UNIT=TAPE9,LAREL=(08,NLJ,OISP=(SHK,PASSJ,OSN=~FLOR, 

/ / flCA= ( RECFM=FA, LRECL= RO, HLK SI Z E=320(1) • VOL=REF =*. SY Sl!T l 
I I DD l J N I T = TA PE 9 , LA RE L = ( 0 9 , ~! L l , f) I SP = ( SH K , f' A S S ) , fl SN= MF LO 9 , 

// DCH=(RECFM=Ffl,LP.ECL=RO,f'.LKS!ZF.=3200),VflL=KEF=*•SYSllll 
II Dll lJNIT=TAPE9,LAREL=llO,NL),OISP=(SHk.,>ASSJ,OSN=MFL10, 

I I flCf\= ( RECFM=FR, 1.RF.CL,,~0,ALKS I Zl:=3200) 1VOL=HFF=,;t. SYSIITl 
II OD UNIT=TAPE9,I.Af11':L=(ll 1 NL),l)ISP=(SHK,PASSJ,IJSl,l=MFL11, 

// flCA=(RFCFM=FR,LRECL=RO,r,LKSIZE=3200),VOL=RFF=*,SVSllTJ 
// OD UNIT=TAPl:9,LAREL=ll7,111LJ,nISP=(SHK,PASSJ,llSi\l=MFL12, 

II flCB=(RECFM=FR,LRECL=RO,ALKSIZE=3200J,VOL=REF=*•SYSUTl 
I I DD l JIii IT= TAPE 9, LAP, EL= ( 13, NL l , [)ISP= ( SHR IP ASS) , [)SN= MF L 13, 

/ I t'JCH= ( RECFM=FA, LRFCL=RO,BLKS I l.E=:1200 l ,VOL=Rt:F=*. SVSIIT 1 
I I flt) I.JIii I T = T II PF. 4 1 LA A EL= ( 14, ~IL ) 1 ll ISP= ( SHR, PASS) , 11 SN= Mt= L 14, 

I I IJCP,= I RF.CFM=f'fl, LRECL=HO, t-lLKS I ZF.=:12on) ,Vlll.•REF=*. SYSliTl 

I I f) ll II N I T = TA Pt" 9 , L /l f1 F. L = I 1 5 , 11 L ) 1 n I SP = ( SH R , I" A S S ) , I I SN= M lo L l 5 , 
// nCR= ( RFCFM=FH, LRECL=RO,ALKS I ZF=3ZOO) ,VOL,..KFF=*• SY<;llT l 
// DD UNIT=TAPF.9,LAREL=(l6,NLJ,OISP=(SHR,PIISS),DSN=MFL16, 

/ / f1CA= ( RECFM=Ff·;, LRFCL=RO, RLKS I 2 E =3200), VOL=R EF =*. SY SIJT l 
II on l!NIT=TAPE9,LAAEL=( 17,NL) ,DISP=(SHR,PAS'>) ,flSN=tJIFL 17, 

// DCB=( RECFt,,=FR ,LRECL=RO ,RLKS I Zf:=3200 l ,VOl_=REF=*. SYSUTl 

II OU UNIT=TAPE9,LAREL=(lH,NL),flISP=(SHK,PASSJ,DSN=MFL18, 

I I OCR= ( REC FM= FR, LRECL=RO, ALKS I Z f =3200 l, vnL=il.Ef' =*. SY SllT l 

// 00 IJ~IJT=lAPE9,LAAEL=(l9,i\lLJ,DISP=(SHR,PASSJ,flSf\I=I'IFL1~, 

I I flCA= ( RECFM=Ffl, LRECL=80, ALKS I Zt: =3200 l, VflL=Rl:F =*. SY SIJT l 
// f)f) lJNIT=TAPE9,LA>IEL=(20,MLJ,nISP=(SHR,PASS),flSN=MFL20, 

// ()CB= ( RECFM=FB, LRECL=RO, ALKS I ZE=3200 l, VOL=REF=*o SYSUTl 
/ISYSI.JT2 I)[) lJf\!IT=SYSOA,DISP=(NE~1,PASS),DSN=f.f.CFL, 

// DCA=(RF.CF~=FR,LRECL=RO,BLKSIZF.=3200l,SPACE=(3200,(100,20l,RLSEJ 

IISYSII\I on OllMMY 
I I* Fi\lll llF FI LF r.ARll 1 /* 1 ShlllJLO RE PLACED HER.I: 
//~ICT f-XFC FrJRH,(t_1.;,r;III,It1=('>,L fl 
//FIIRT.SVSIN Dr>,, 
C 1-'kflGRI\M Tll •~KJTF MIISTf:'f( CIIST TAPF FOR CIIIIICFl-'T 1-'HIISI-' I Jf1 

C RAkRAR/1 SRITE 05/??/7? 

CTACOOlO 
CTACOO?O 
C TAC0030 
CTAC0040 
f.TAC0050 
CT ll.C0060 
CHCC070 
CT.11COOBO 
CTACOO~O 
CT.tlCOlOC\ 
CBCOllO 
CTAC0120 
C TACO 130 
Cl AC0140 
CPC0150 
CT.tlCOloO 
CTACOl.70 
C TACOlAO 
CTAC0190 
CTAC0200 
CHCl)210 
CTAC0220 
r.r11r.o;,30 
CTAC0240 
C Tt.C02',0 
CTAC0260 
CTIIC0270 
CTACOZRO 
CTAC0290 
CTAC0300 
CT/IC0310 
CTAC0320 
CTAC0330 
CTAC0340 
CT/lC0350 
CTIIC:0360 
CTAC0370 
CHC03RO 
CTAC03~n 
CTAC:0400 
CTIIC041C\ 
CT'-IC0420 
CTAC0430 
CTl\C:0440 
CT /\C0 1+50 
CTAC:0460 
C TACOt..70 
CT IICOl,llO 
CTIIC0490 
CTM,0'>00 
CTIIC0510 
CTAC0520 
CHIC0',30 
CTAC0540 
CT,l[.17550 
CTAC0:,60 
CT6C05711 

CTAC05P.O 
CTAC0590 
CTAC0600 
CTAC0610 
CTAC0620 
CTAC0630 
CHC0640 
CTAC0650 
Cl~\C06o() 
CTA(.llh711 
CT,\COA1IO 
CTIICOhYO 
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C l====================================================================ICTAC0700 

C I ICTAC0710 

C I C ll NT AC PR rn; IU\ M PH AS F I I I CT AC O 7 2 (I 

C I RFl/]SFl1 or-c. 1972 'iY R. J. J.l/lRNIIRll ~!ITH SY'H\rlLIC ]NPUT/llUTPllT ICTAC0730 

C I AflllRFSS!N(; Tll F/lCILIT,HF IJ<;F. rJr SYSHMS l)lJTSil)F ere. ICT/\C0740 

C I RF A I l ( 5 l CH AN(; Fl) Tl J K f' II I) ( IN PT l I C TACO 7 5 0 

C I ~IRIH(6) CH/\Nf;t=I) Tll Wi,ITI:' (llll!T) ICT/ICOU,O 

CI NIJTF TH/IT Hli=RE IS STILL ()Nf STAHMFi'IT TIJ RE/ID (5) Pf'R SE HJ KE/1I1 IClf,C0"/70 

CI /I CnNTR!JL CARI) 1-/HICl·I JS NIIT !I\ICLIJllFil /IS 1-'/11-\T IIF THI': CIIST MllflF.L ICl/l<:07HO 

CI ll/\T/\ Sf'TS ll~.1 THE CllNCH'T SYSTFM 1°1/\SHK T/\l'F.. THF,Rf:FIIRf, THf' f,llilll-lr.l/\Cll.190 

CI Klil. C/\Rll J<.; I~I-/lll l'l!IIM I11I/ITl·I/IR SYSIIII I-II.I- JS ~III1,I1\l;fH'I) /\I\IIJ THI· CIJSTIC'IAl',OfHl() 

CI IHilJf;I.S AIU rR[lM A IIIK(:Cr /ICCISS I1I'1/IC)f SYSll/1 l'l',)'SFI\ITLY /\SSll,1~1-.IJ lr:ll\t.ill\)I1 

CI TII FTOt,fO()J l'IJR IIPl1AT!i1IG THF l'~IT!Kf' COST 11,f]l)FI" Lli-1I{/\RY. 11 1MPI" ICT/lr;(ll,:!O 

CI MAY "F 111.HRFf'I FOK Kf'/\IJII\IG SI;',J(,Lf: CI.JST M111JF.L'i 11\f CIIHIJ FOKM t-'KllM ICT/ICOHJll 

CI SYS[l\I AS ni=sJRrO. !,IIEN IJ<;Jl\j(, -~LL CIJST MflOl:LS l':(I)I,, fHF. 1"1ASTF.K ICT/.lr;Ol<l,[) 

CI Clll\lCFPT SYSTFl•t TAP!:', Tl!E UFHAC llLD MASTER JS l•IIJT MF.FIH'fl Sll A CARlllCTA.COfi5() 

CI 1,0 0 FTOHFOOl IHl OIIMIW I<; lI5fl). ICT/\COi-<60 

C I IC Tf.lCO>l70 

C l====================================================================ICTACOHRO 

REAL* R CTIICOR90 
* AC2(H,12l , AC3(A,60) , AC4(R,l~O) , AC5(R,50) CTAC0900 

~• ACC(A,12) , llill-11 , DUM2 , l1UM3 CTI\C0910 

* OAH , RECT/\R(50) , TYPE , TVPEl CTAC0920 

RFAL * 4 CTAC0930 

* AMA(7) IIMS(7) ALR(7) /ll.S(7) CTAt:0940 

* AMR(7l , RMS(7l , FILF\(7) , FlLS(7l CTAC0950 
* 02(3,12) , rnD,60) , ()4(3,150) , IJ5(3,50) CTAC0960 

* 111(4,10) , /1/1(3,lOl , CFC/1(8,50) , F/ICF\1(7,16) CT/IC0970 

* FACR2(7,16l , FACS1(7,16) , FIICS2(7,l6) , COI\ITL(lll CT/\C09HO 
~• C fl 1\1 TM ( l 1 ) , SP P ( 11 l , R I MT ( 5 0 l , T p,, I_ ED ( 7 ) CT/\ CO 9 9 0 

* FlLf-1(5) , FILS(5) , TITLF(20) CTI\ClOOO 
INTF(,FR CT/.IClOlO 

* 1/\Rl , l/1R?(5l , J/\R3(15l , IAR4(nf\l CTAC1020 

* J/IR5(ln<ll , IFIASI'('\) , IS!Tf'(5) CTAC1030 

DATA Al)fl/ 1 /\ 1 /, DFLf'TF/ 1 0 1 /, CHAl\l(,I'/ 1 C 1 /, /\I.IST/ 1 L 1 / CTACl()LfO 

INl'T • ~ CT/.ICIO~O 

lill1T "1, C'IAC10f,n 

CALL I IJ A Y ( I) A Tf' ) C I A Ll (I'/ O 
l{F/lll (5,SJ !HIPP CT/.IClOHO 

5 FnRMAT(ll) CTACl090 

IF ( ITAPF.NF.n) RF~IND H CT/\CllOO 

lFNIND 9 CTIIClllO 

~lnRFC = n CTACll2fl 

IFL/\G = n CT/\Cll30 

10 RF/Ill (II\IPT,?O,Ef\I0=1000) TYPE, !REC, DOR.EC, TITI_F CT/IC1140 

70 FORMAT(AR,?X,15,/11/?0/.14) CTAC1150 

IF (ITAPF.HJ.n) r;n Tl) 50 CTACl.160 

40 IF (IFL/11,.FO.ll GO Tn 45 CTIIC1170 
RFArl (A,F11ID=49) TYPFJ, YRC, YFIKST, TIMLFD, Rif,, RJ1\IT, nTP, CTACll,-lO 

t~ HW, flVFHS, f1Ff1T, C()S, CllR, crn,In1, CIIMTL, SPP, MlR, AfvS, III_R, CTl'.Cll90 

* ALS, F\MI-<, RrlfS, FILA, f-'LS, IR/ISE, IS!-11", nz, 113, I·i4, IJ5, 111, H\,JF, CTAC1200 

* 111\, IAHl, IAK2, J-AR3, ll\R4, !AK'>, CFCA, FIICRl, F/\CR?, 1'.'ICSl, CTAC12lll 

,, F/\CS2, 1-ILR, FILS, t,C?, IIC-3, /.IC4, /\C5, ACC CTAC:1220 

~111 R F C = i'.111 K F C + 1 • C T 1.1 C 1 ;> 3 ll 

I FL /Ir; = J C Tl.IC 1 ? 4 O 

4'i IF (!Kf'C.i'.lf=.i'.lll!U'C) Grl Tl! 4R CTAC1250 

4H 

II' (llflRFC.Hl.flL[ST) r;n Tl) 400 Cl,\Cl?hO 

IF (OflRFC.FIl.fll)I)) Ul Ttl ,n CTAC1?70 

111 fl I{ F C = '" I ll<f- ( - l 
IFI_Ar, = O 
II' (IJl)l{I-C.f·U.1:II1\1'11;1-) I.Ii Iii 'i() 

r;n TII l () 
KFCTI\R(l\llll<f'CJ = TYPFl 
IF t. /\(; = 0 

1,JR I T f' ( 9 ) TY PF I , Y P. C , Y F I I< <; 1 , T I 1°1 I_ F 11, R I R , 1-1. I I\! T , 0 T P , 
* HI.J, nvFRS, flFflT, ens, CflH, cn;,Jlt,1, r.tlNTL, SPP, AMH, AMS, IILR, 
* ALS, f\MR, r>,~IS, RLP, HL<;, IRASF, !Silt=, Q;>, 03, o,,, 1!5, Al, H\·JF, 

,, /\/\, !ARI, IAK2, J/IR3, ll\R4, IAR5, r::t=CA, FI\CRl, F/\Ck2, t=~CSl, 

* F/.ICS2, FILR, FILS, IIC2, AC3; IIC4, /\C'i, ACC. 
1,r) Tll 40 

CT1\Cl;>Hn 
CI /IC J ?YO 
C: I /IC I'• rio 
CI/\Cl'.• Jt1 
Cl /IC13!1l 
CT/IC 1:no 
CTI\Cl3l,O 
cTAcnso 
CT AC13n0 
CTAC1370 
CTAC13RO 
CTIIC13<JO 
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49 JTIIPF = 0 CTAC1400 

IFLII(; = n CTAC1410 

50 Wk!TF. (lill!T,51) lYl-'F, ll/lTE, lilt.!- CTACl'i20 

'il FllRi!AT('l 1 ,311X,IIR,lnX, 1 1lllTI· •,~P/ 1 0 1 ,;>0/14) CTAC1430 

6() l'nlHolAT(3fl0,0/6F'l0.0/7FlO,O/;>('>Fl0,0/),(br'lfl.(l/'>fJll,O)) CTAC1440 

RFAD (IIIIPT,60) YRC, Yt-J'<ST, Hli~, llTI-', HI~, IIVEHS, llEOT, ClACl4oj0 

* ens, crrn, Tlfv•LED, FILA, FILS, C!li\lTM, CONTL, SPP CTACl460 

WIUTF ( lll11T 1 1>5) FIL~, FII.S CTI\Cl.470 

n~ Fflt<MAT( 1 /'lLIICATl!IM t=AC:Tl)l{S FCII< ·,ASE'• 5Fl5.15/ CTAC14140 

* '0U1C:ATH111 FACTrlRS F(IH S11'1-: 1 , 51-l'>.'>l CTI\Cl490 

WR I T F. ( I U II T , 7 0 ) YRC: , Y F I HST , T I 1~ LI; I), Id ~ C 1 AC 15 0 0 

70 FDl<MAT( 1 0YfAR FrlR START riF Cll~!S1RUCTION - P.ASF. CA5E 1 /10X CTACl':,10 

* •YAC = 1 ,Fl0,5/ CTAC1520 

* •OSTt>IH flF YEAR RIINGI-: FilR f\ASt- AND F.SCALATll1N 1 /10X CTAC1530 

* •YFJRST = 1 ,Fl0.5/ CTAC1540 

* • OLEAI) TIME FROM PIJRCH/1.SE llf-' LA,\Jll HI START OF rlESIGi\l At\ill C!INSTl{lJCCTAC 1550 

*TIil~!•/ lOX, 1 TJMLF.0 = ',7FI0.5/ CTAC1560 

* •OAVERA(;E ANMlJAL J1\1Tt=...:EST RAH JI~ PERCF~tT 1 /lOX,'-<IR = 1 ,Fl0.5) CTAC1570 

WRITE (lrJIIT,71) IHP, HW, OVl:''<.S. llEOT, CllS, COR CTACl'iAO 

71 FllRMAT( 1 011Vf'RTIMF. PRf:-M!lll•t AS FIJMCTJOM OF P.t,SE PAY 1 / lOX CTAC1590 

* •OTP= •, Fl0.5/ CTAClMlO 

* '/f,JllMBF.R 11F HOURS Jl\1 WORK '.✓ \:'f'K AT SITE 1 /10X, 1 Hl•I= 1 ,Fl0,5/ CTAC1610 

* 1 /01/f'RTIME F.fFICil::I\ICY 1 /lOX, 1 0\/l:'RS = •,FlO,'i/ CTAC1620 

* 1 0FFFICIF~CY LOSS'/10X 1 DEOT = ', Fl0.5/ CTAC1630 

* 1 0INPIJT SITE LOAD 1 FACTCIR 1 /10X, •cos = ',Fl0.5/ CTAC1640 

* 1 0I~IPlJT AASF LOAl.1 FACTUR 1 /lOX, 1 COA" 1 ,Fl0.5/ 1 1 ) CTAC1650 

WRITF ( l(J11T,'il) TYPE, D/\TF., TITLE CTACl.f:>60 

WRIH: (IrlliT,72) CllNHI, CONTL, Sl-'1-' CTl,C1670 

72 Ff1RMIIT( 1 0CIINTM = C!)l\'TJi\l(;f:Nt:Y Vi :t. Of MATERIAL CllST OF ACCOUI\IT'/ CTAC16RO 

* 1 C:111\'TL = CllNTINGE'~ICY /,S lt IJF LARIIR CUST flF ACCl.1IJNT 1 / CIAC1690 

,:c I SPP = <;PARF PARTS ALI.OWA~iCI-' AS !I: UF ACCOUNT'/ •ox FOR ACC.', CTIIC1700 

* 6X 1 1 1 1 1 6X, 1 '1' 1 6X 1
1 3 1 ,6X, 1 4 1 ,6X, 1 ':i 1 ,6X, 1 6 1 ,6X, 1 7 1 ,/ 1 + 1 ,H7( 1 _ 1 )/ CTAC1710 

* 1 Clll\lTM 1 ,(,X,l.lF'f,i!/ 1 r;11NTL 1 ,hX,llF7.2/ 1 SPP 1 1 !'1X,l]F7.7/'0') CTAC1720 

RFAti (l1\11-'T,73) (RINT(l) 1 1•1,'>0l CTAC1730 

73 FORMAT(6Fln.n, CTAC1740 

~I.RITE (In1 1T,74) (f{IJH(l), l=l,50) CTAC:1750 

74 FORMAT( 1 0ANNIJAL !NTEkEST RAH 11\t l:ACH T!MF. PERJ(II) (IJY YEAR) OF CU~1CTAC1760 

*STlslJCT1'1~1 Pl:Rlllfl'/ 1 + 1 ,100( 1 _ 1 )/ 1 1 ,(/ 1 ',lOFl0.5)) CTAC1770 

WRITE' (IUIIT,51) TYPE, DATE, TITLE CTAC1780 

RFAO ( ll\'PT,75) MIR, I\MS, ALA, ALS, FIMB, BMS, BLA, BLS CTAC1790 

75 Fl1RMAT(7Fl0.0J CTAC1800 

WRITF (IOl!T,76) CTAC1810 

76 FORMAT( 1 0 COEFFICIENTS l1SE11 l'OR CALCULATING RASE RATE ANO ESCALATCTAC1820 

*llll\l'/ 1 +',80('_ 1 )/35X,'ACCUIJf\ll 1 /' ',5X,'l',9X, 1 2 1 ,9X,'3',9X, 1 4 1 , CTAC1A30 

* 9X,'5',9X,'6 1 ,9X, 1 7 1 / 1 +',80( 1 _ 1 l/ 1 1 ) CTAC1A40 

,•JRIH (IrlllT,77) Al•iR CTAC1850 

77 F• R~1AT( '0 1 ,7FI0.2,5X, 'AMB 1 ) CTAC1860 

\,IRITE (Irl11T,7R) /\MS CTAC1R70 

7A FORl"',AT('0',7rl0.2,5X,'I\MS 1 ) CTAC1880 

WRITE (IDUT,79) ALFI CTAClA90 

79 1-'IJR;•~IIT( 1 0 1 ,7t'l0,2,5X, 1 ALA') CTAC:1900 

1 ✓ RIH ( 1(1\JT,HO) ALS CTAC1910 

HO F-llRMAT( '(11 ,7F-l0,2,5X, 1 ALS 1 ) CTACl':l?.0 

WRITE (!rlllT,A!l AMA CTAC1930 

Al 1-'0RMAT('0 1 ,7rl0.;>,5X, 1 RMfl 1 ) CTAC1940 

1,.1 R I T F ( Irli IT , A ?I R .,1 S CT I\ C 19 5 0 

H2 FOl{MAT( 1 0 1 ,7Fl0,?,5X,lf'-MS 1 ) CTACl':160 

\.!HITE ( l1HIT,A3) Fili~ CTAC1970 

83 FORMAT('0 1 ,7Fl0,2,5X, 1 F\l.fl'l CTAC19RO 

WRITF (lfiiJT,H4) IILS CTAC1990 

A4 F11RMAT( 1 <' 1 ,7H0,2,5X, 1 HLS 1 ) CTAC2000 

Rl:Al1 (HIPT,90) !RASE, !SITE CTAC2010 

90 FORMAT(5J5) CTAC?.020 

l~RITF (Im1·r,95) !RASE, ISITf CTAC2030 

95 FORMAT( 'OFI.AGS lJSED Tn ll\llJJCATE LOCATillN RF.An FROr~ LI\RIJR TAPE'/ CTAC2040 

* 1 !BASE=', 515/ 1 ISIH = 1 ,515) CTAC2050 

WRITE (HIIJT,511 TYPF, [l/lTE, TITLE CTAC2(l60 

99 WRITE (IDIIT,100) CTAC2070 
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100 FllKMAT( 1 (•T/\RLf ll? Sl-'i_lTS fl/\Sf-' COST INHI ?-[1J(;JT COST UJfv'IP[l~1ENTS CTAC?OHO 
*(THCIIISANDS r1F- DOLLA.KS)'/'0',5X, 1$ FACHlRY 1 ,?X,' $ SITr. 1 ,':iX,' CTIIC2ll'IO 
>H SITF •,;>OX,'CAKll 1 /7X,'CflST 1 ,9X, 1 LIIRllR 1 ,7X, 1 1'1ATl:KIII.L 1 , C'lllC2lOO 
* 9X,'ACC(llll'H 1 ,5X •~JIIMi'll::K 1 / 1+ 1 ,H6( 1 _ 1 )/ 1 1 ) f,fl\C:?]10 

on 107 I = l,P Cll\r;?J?(l 
RFA[) (JNl-'T,105) (D2(.1,1),,1=1,3), lllJl•11, l)IIM? CTM:n·rn 

105 FOKMAT(3Fl5.0,19X,;>Afl) CTAC?l 1t0 
nn lOR .J = l,3 cr11c21°,o 
IF (112(.J,I).FC.O.O) O;>(J,ll = l.Of-'-8 CTAC2lh0 

108 CO~ITINIIF CTI\C?l70 
1PIKITF (IfJtJT,106) (O?(J,I),,1=1,3), IJIJMl, [)1!'~2 CTAC:21R(1 

106 FORMAT(' 1 ,3Fl5.?,1.0X,2Afl) CTAC2190 
107 C:OI\JTJNIJF CTACZ?OO 

N = 51 CTAC2210 
on 112 I= !,ho CTAC2220 
READ (!NPT,105) (IB(J,I),J=l,3), llllMl, OIJM? CTAC2230 
DO 109 J = 1,3 CTAC:2240 
IF (1131.J,I).EO.O.O) 1)3(.J,l) = 1.01:-8 CTAC2250 

109 COI\ITINtJF CTAC;>;>h() 
IF (N.LF..50) Gil Tn 111 CTAC?rtO 
\~RITE (!()IIT,51) TYPI:, DI\Tf-', TITLE CTAC??HO 
1,JRJTF (InllT,110) C:TAC??'JO 

110 FORMAT( 1 (1T/\H1.F 113 Sl-'I.ITS l~AS\'.: r.nsT INTO :~-ll)GIT GUST CIJ~il-'IJNtl\lTS CTAr.?:rno 
*ITHl.lllSAMIJ.<; r1F IJllLLAKS) 1 / 1 0 1 ,5X, 1 $ HCT!IKY ,,;X, 1 i SIH ,,-,X,' CT/\f.?'.HO 
i:c$ SITE 1 ,;>0X, 1 CIIRD 1 /7X, 1COST 1 ,'1X, 1 LIH\r!R 1 ,7X,'MIITE1nl\L 1 , Cll\C73?0 
* 9X, 1/ICClllJ~IT 1 ,5X 1NIIM8ER 1 / 1 + 1 ,A6( 1_ 1 )/ 1 1 ) CTAC2330 

N = 1 CTAC2340 
111 WRITE (lnllT,106) (113(.J,1),.J=l,3), OIJMl, DIJM2 CTl\f.?:~50 

N = N + l CTAC2360 
112 cnNTINUF CTI\C:2370 

N = 51 Cl'IIC2380 
nn 122 J = 1,150 Cl'AC2390 
RFIIO (JI\IPT,105) (D4(.J;)),,l=l.,3), 011/-11, DIJM2 CTAC2400 
nn 119 J = l,3 CT/\C?410 
IF (114(.J,l).FO.O.O) D4LJ,I) = l.OF-R CTAC2420 

119 cmlT!NIJF CTAC.2430 
IF (1\1.LF.5[)) Gll TO 121 CTAC24 1+0 
l~RITF (IlllJT,51) TYPF, DI\TF, TITLE CTIIC2 1+50 
t,JRJTI:' (Irl!IT,120) CTAC?460 

120 FflRMI\T( 1 (1TI\RLE 1)4 SPLITS RI\SE COST 11\ITll 4-ll!GIT C()ST Cll1WDl\1F-I\JTS CTAC?4.f0 
*(THrtlJSAflll)S fJF OllLLI\RS) 1 / 10 1 ,5X, 1 $ FACTOKY 1 ,':iX, 1 $ SIT!:- 1 ,5X,' CTAC2l,fl0 
*$ SITF ',?OX,'CARIJ 1 /7X,'C:UST ',9X,' Lllfllll{ ',7X,•~·,t,.TEKIAL', CT/\C2490 
,~ 9X, 11\CC()IJNT 1 ,5X 1 1\IUMRl°R'/ 1+ 1 ,86( 1 _ 1 )/ 1 1 ) CTI\CZ'iOO 

N = 1 CTl\f.2510 
121 l~RITF' (IOIIT,106) (114(.J,1),J=l,3), lllJMl, [)t1M2 CU-.f.2520 

N = N + l CTAC:2530 
122 CflNT!I\IIIF CTI\C2540 

M = 51 CTAC?550 
llfl !.32 I = 1,50 Cl/\C;>'i6(1 
KFAD (INPT,10';) (ll'>IJ,1),J=l,3), IHIMl, IJIJM;> CI/\C257CJ 
IF (N.LF.';O) Gfl Tr) 13!. CfAC?.580 
l,IRITF. ( IntlT,'>l) TYPF, llATF, T!TI_F r:l/1C?590 
WRITF: (!IJIIT,130) CTAC2h00 

130 FflRMAT( •<~TIIRLF 115, Sl>L ITS RI\SI:- COST li\lTll 5-111GIT CUST CUMPllNENTS UI\C?hlO 
*(THOIIS/11\lflS LIF f.l(ILLAR-S) 1 / 1 0 1 ,5X,'~ FACTORY 1 ,"iX,' $ Sill: 1 ,5X, 1 ClAC;>h20 
,:C$ SITF 1 ,;inx,•cARfJ 1 /7X,'C0ST 1 ,9X,' LAROR ',7X, 1»1l.TERIIIL', CTI\C2630 
* 9X, 1 ACf.ll1Jt'IT',5X 1NIIH!-\f'R 1 / 1 + 1 ,86( 1 _ 1 )/ 1 1 ) CTAf.2640 

"' = l CT /IC 2 h 5 O 
131 1,/IC<JTF (lflllT,106) (D5(.J,1),.J=t,3), fllJMl, DtJM;> CT/IC?f>hO 

N = 1\1 + l CTAC767(J 
132 cn~ITJl\ltlF CTAC?hP.O 
135 \·JRITF (lflllT,51) TYPF, lll\H, TITLF CT/\C?h<;0 

t,1 RI H '( I Ill J T , l 4 O ) CT AC n O 0 
140 FflKMAT( •OT/\RLE Al cn~TAJNS cn~STANTS FOK THE FQUATiflN 1/ 1 0 1 ,lOX,'Y CTAC?710 

••=A+ H / (C + X) *'>l)'/ 10 •IHICH OFSCRrnEs THf: ll~DIRE-CT COST CIIRVF:'SCTAC2720 
,, Ifll Ml!S-531 1 / 1 PAGES '.1-37, 3-38, l\l\ltl C- 1~ AS i•\(ll)JFIFD fW 1.lRI\IL'/ CTAC2730 
* 1 0 1 ,10X,'11',14X,'R',14X,'C',l',X,'1! 1 ,15X,'ACClllli\lT 1 ,6X, 1CAKD r-Jtlr·IHERCTACZ-f40 
*'l'+',95( 1 _ 1 )/' ') CTAC2750 

llrJ 14? I= 1,10 CTllC?7hO 
Rf=Afl (JMl-'T,lli-4) (l\l(.1,Il,.J=l,4), DIPH • I.HI:•!? CTAC?770 



144 

141 
14? 

143 

1 r;o 

151 

152 
153 

160 

161 

170 

171 

urn 

lAl 

190 

191 

192 
193 

194 

195 

196 

123 

FOR~AT(4Fl5.0,4X,2AHJ 
wrnTF (llll!T,141) (AJ(.J,1),,1=1,4), l)tJ~:1, l)IIM? 
FOR~AT( 1 1 ,4Fl5.5,llX,AM,6X,AHl 
CONT INllF' 
RFAII (l~lf'T,143) Rl,11-' 
FORMAT(FlO.Ol 
1,)1-( I H ( InilT' 150 I k~IF 
FOKMAT( 1 0TIIALE AA C(ll,1TA!NS Clli'ISfll.i\lTS FOK THI: f(,lllAT!flN 1

/ 

* 1 0 1 ,1ox,•v =I\+ Fl* (XI HI\Sl:-l >:<(•C 1
/ 

* 1 0WHIC:H flFSCRlFIFS THf:' 11lRFCT CtlST ( IN THlllJS4NllS ftF flllLLARS) 
1 

/ 

* 1 LFSS C(INTl~1Gt0 NCY !\ND SPAHF PIIHTS flt-' F.ACH 2-flJt;IT ACCOll1~l'/ 
* 1 /IS A FllNCTION OF pm.1t=R 1.F.VE-l FIASF SIZF = 1

, t-7 • 2/ 
* 1 0 1 ,11x, 1 11 1 ,14X, 1 '1 1 ,l4X, 1 C 1 ,15X, 1 11CCl"lllNT 1 ,HX, 1 CAHll Nll,"1AER

1
/ 

* 1 + 1 ,A4( 1 _ 1 1/' 1 1 
no 153 I = 1,10 
RFAD (INf'T,l'jlJ (IIA(J,IJ,J=l,31, DlJ1~l, fJl/"'12 
FnRMAT(3Fl5.0,19X,2ARl 
WRITE (InlJT,1521 (AALJ,IJ,.J=l • 3l, DU~\l, D1Ji'i2 
FORMAT( 1 ',3Fl5.5,15X,AR,5X,A81 
CONT!Nllf: 
Rf:AD (li\lPT,160) It,Rl, OllM? 
FOR~AT(l3,69X,ARI 
WRITE (lfJIJT,511 TYPE, DATE, TITLF 
\•JRITE (IOtlT,161) IARl, IHJM2 
FClfl.MI\T( 1 0ll\kl DESCRllil:S THE 1\JIJMRER OF l DIGIT ACCIHINTS

1
, 15X, 

* 1 CARD Nlt1,\FIER'/ 1 + 1 ,73( '-' l/ 1 0 1 ,13,59X,A8/ 1 0' l 
RFAfl (INPT,170) (IAR?(II, I=l,51, l)UM2 
FORMAT(513,57X,ARI 
WRITE (l()tJT,171) (IAR2(1l, 1=1,51, 11UM2 
FORl"AT( 1 01AR2 l.lF.SCRIRES THF. NllMflr.R DF ? DIGIT ACCUll~ITS', 15X, 

• 1 C/\Rfl Nllt'1f\ER 1 / 1 + 1 ,73( 1 _ 1 )/ 1 0 1 ,'513,47X,AH/ 1 0'l 
RF/\0 (INPT,lAOI (IAR3(1l, l=l,J<;), DlJM2 
FORMAT(l513,27X,A81 
WR I TE ( Ifll JT ,1 A 11 ( I AR-• ( l l , I= l, l 5 I , DlJM 2 
FflRMAT( 1 0IAH'.'l DESCHIAFS THE "IIJl~f\l:R ilF 3 ll!t;IT /\CCOIINTS 1

, 15X, 
* 1 CARl1 NlHRF.H 1 / 1 + 1 ,73( 1 _ 1 )/ 1 0 1 ,15l:~,17X,bR/'0 1 l 

!~RITE ( lflllT,lYOI 
FnRMAT( 1 0IAR4 IJf:SCRIBcS THE 1\JU1~1BEk OF 4 il1C,IT Af.ClHJNJ'S', lSX, 

* •CARD NllMRFk 1 / 1 + 1 ,731 1
_

1 11 
L = 0 
t>n 193 I = J.3 
K = L + 1 
L = K + 19 
RFAfl (INPT,191) (IAR4(Jl,J=K,Ll, OUM2 
FOR~AT(?OJ3,12X,AR) 
WRITE (JnUT,19?1 (1AR41Jl, .l=K,Ll, DllM2 
FORMAT(' 1 ,?Ol3,2X,A81 
CflNTINllF' 
WR I TE ( Jn UT , 1 94 I 
FORl'\AT( 1 01/\R<; DESf.RIAES THE i~llMP.ER nF 5 f>IGIT ACCIJlJNTS', 15X, 

* 1 CAkf) NUHflFR'/ 1 + 1 • 73( 1 1 )1 
L = 0 
DO 195 I = l,R 
K = I. + l 
L = K + 19 
RF'Af) (!Nf'T,191) (1/\R5(Jl,.J=K,Ll, OllM2 
'•!RITF' (IOlJT,1921 (IAR.5(.JI, .J=K,Ll, !"lllM? 

CONT I MIJF 
N22 = 0 
N32 = 0 
1\142 = 0 
~'RITE ( JrlllT,511 TYPF, llATF, TITLE 
WRITE '(!OllT,1%) !AIU 
FORMAT( 1 0 1 ,30X, 1 Af.COllNT lf'1l)!CF.S 1 / 1 + 1 ,120( 1 1

)/
1 IIARl I JAR?. 

*IAR3 I IAH4 I !AR5 1 ,79X,'l 1 / 1 + 1 ,12P( 1 1 1/ 1 1 ,13/
1

+
1
,7(

1 1
11 

WRITF. (i[ltlT,2011 - -

DO 206 11 = 1, I AR l 
1-IRITE (IIJIIT,197) IA'<2(lll 

CT/\C27HO 
CT /l.C?790 
CTACZHOO 
CTAC?AlO 
CTAC?fl20 
CTAC?fl30 
CTAC2~140 
CTIIC2HSO 
CT l1C2H60 
CT/IC2H70 
C HC2HAO 
CTI\C:?A90 
Cl IIC2900 
C'fA0910 
CTAC2920 
CTAC?930 
CTAC2940 
CTAC2950 
CTAC2960 
CTAC2970 
CTJIC29RO 
CTAC2990 
CTAr.3000 
CT/10010 
CTAC3020 
CTAC3030 
CTAC3040 
r.TAC3050 
CHG30AO 
CTAC3070 
CTAC3080 
CTAC3090 
CTAC3100 
CHC3110 
CTAG3120 
CTAC31.30 
CTAr:31~0 
CTAC3150 
CTAC3160 
CTI\G3170 
CTAC3180 
CTAC3190 
CT/JC3200 
CTAC3210 
CTAC3220 
CHC3230 
CTAC3?40 
CHC3250 
er AC326rl 
CHC3770 
CT/\C37.RO 
CTf.1C3290 
CTAC331l0 
CTAC:3310 
CTAC3320 
CTAC3330 
CTAC33l,O 
CTAC3350 
CTAC3360 
C:TAC:3370 
CTAC33HO 
C:TAC3390 
CTAC3400 
CTAC3410 
CTAC3420 
CTAC3430 
CTAC3440 
CTAC3450 



124 

197 HlRMAT(lOX,I3/ 1 + 1 ,hX,10( 1 _ 1 )) CTAC3460 
~JRITF (!llllT,201) CTAC3470 
NZ= IAR?(II) CTAC3 1+fl0 
IF (N?.Fn.o) GO T() 206 CTAC3490 
1\1?1 = N;;>2 + l CTI\C3500 
N22 = 1\1?1 + N2 - l CT/IC'l'SlO 
110 20':> I?= 1\121,11177 CTI\C3'i?O 
l✓ lnH ( ltlllT 1 lqH) 11\W~I l?l CTAC'l',31) 

]9H rflRMATllYX,I3/ 1 +',1':iX,l0( 1_ 1 )) LTAf.J'iltO 
Wl!lff (111111,701) t:lM,1'1 1)11 
1\1 j ,,, I /\ 10 I I ;, ) t: 1 Ar, 1', r, Ii 
IF irn.r:u.01 r;n rr, ?O'i Cll\C•'• /0 
1\131 = N3! + 1 Cl IIC:3'1RO 
1\132 = N3l + 1\13 -I CTAC3~>9Cl 
Lln 204 13 = 1\131,N~? CTAC360Cl 
WRITE (l!JIIT,199) Jl\k4(13) CT/1(3610 

199 FORMAT(2HX,I3/ 1 + 1 ,24X,10( 1 _ 1 )) CTAC36:?Cl 
1,1RIH (IntJT,?01) CTAC3630 
1\14 = IAR4(13) CTI\C3640 
IF (~J4.FO.O) Gn TO ;:>04 CTAC36'>0 
N41 = N4;:> + 1 CTAC36h0 
N42 = N41 + N4 - CTI\C3670 
WRITF. (!DllT,200) (IAR5(Jl,),14=N41,N47l CTI\C3hRO 

200 FORMI\T(37X,40l2) CTI\C36YO 
WRJTF. (JfJIIT,201) CTAC3700 

201 FORMATl 1 +1 ',5X, 1 I 1 ,RX, 1 I 1 ,RX,' 11 ,RX,' I 1 ,R5X, 1 I') CTAC3710 
WRITE ( ![JIJT,20?) CTAr.3720 

202 FORMAT( 1 + 1 ,33X,R7( 1 _ 1 )) CTAC373() 
204 CONTl~IIJI' CT/\C3740 
20'> CONTINUE CTAC3750 
206 CONTINUF CTAC3760 

WR!Tf' (IOIIT,207) CT/IC3770 
207 Ff!RMAT('+',120( 1 _ 1 )) CTAC37RO 

N = 51 CTIIC3790 
WRJTF I ll!IIT,':>l) TYPE, [)/\TE, TITLF Cl IIC3HOO 
~JRITF- I 1111JT,210) TYJJF Cl/lC'lfHO 

7.10 FOf~Mllf('0 1 ,36X, 1 1971 1 / 1 1 ,30X, 1 C:/ISH Fl.lJ',,j 1 ,MJ/ 1 01-1-lACll!lN CIF- ',1,X,C:fACiR2() 
~: •11ccn1Jf1il 1 / 1 Cfll\lSTRIJCTl01'1 1 ,4X, 1 1 1 ,YX, 1 2 1 ,9X,'3 1 ,YX,''•',9X, 1 5 1 ,9X, CTAC383{) 
* 1 6 1 ,9X, 1 7 1 ,9X, 1 CARn 1 / 1 PFfUOn o-1.0 1 ,1o;x, 1 1\lm\~FR 1 / 1 + 1 ,9~(•_ 1 )/ CTAC3HL,() 
* I I) CTAC:JH'>O 

on 214 I= 1,50 CTI\C3860 
2 11 RF AO ( IN I-' T , 7l ?) ( CFC A ( J , I ) , ,I= l , 8 l , D II M 2 CT II C 3 H 7 0 
212 FOR~AT(RFH.'>,P,X,118) CTAC3RRO 

\✓ RITE (l(l1JT,i'13) (CFCA(.J,I), ,J=l,8) 1 fJlJM2 CTAC3R90 
213 Ff!RMIIT( 1 1 ,F10.'>,2X,7FI0~5,4X,118) CTAC3900 
214 CflNTINIJF CTAC3910 

1-.IRITF (l(lllT,51) TYPF, UAH', TITLE CTAC3920 
\~RITF ( !fJIIT,?20) CTAC3930 

220 FORMAT( 1 0 1 ,':iX,'i~IXING 1-'/ICTt.lRS FOR HASE ll\RllR 1 /30X,'t'.CCfH.IIIIT 1 / CfAC3940 
* 5X, 1 1 1 ,lOX,'2 1 ,lOX, 1 3',10X,'4',10X,'':i',10X, 1 6',10X,'7 1 ,6X, CTI\C3950 
~' 'LAFIIJR ',lOX, 1 CAIHl ~JIJMFH:R 1 / 1 + 1 ,104( 1 1 )/ 1 1 ) CTAC39n0 

on 223 I = 1,16 CTAC3970 
Rf:AI) (!fllPT,221) (FIIC'\l(J,l),,J=l,7), fJUMl, OIIM?, UIJ1B CH,C39fl0 

221 FORMAT(7(F7.'il,4X,,2AR,3X,I'.R) CT/\C3990 
v/RITE (IDIIT,???l (FACP,1(.1,I), .J=l,7), DlJMl, Ill!•"?, DlJM3 CTIIC'dlfJO 

222 F• RMAT(lX,7(F7.5,4X),2/IR 1 2X,ARl CTAC4010 
223 CflfllTHIIIF CTAC 1,020 

"'IRITE (Jf11IT,23fJ) CTIIC4030 
230 FflRMAT( 1 r1 1 ,'iX, 1 IHXl~I!; f'IICHIKS FfJR S!Tf' Ll\t~flR 1 /30X, 1 ACCOIJI\Jl 1 / CTAC4040 

~' 5X,'l',1'1X, 1 2',111X, 1 3',10X,''•',10X, 1 'i 1
1 10X, 1 A',lCIX, 1 7 1 ,AX, CTIIC'+050 

'' 1 LARrlR 1 ,lOX, 1 (;/11<11 l\lll1"11',EK 1 / 1 + 1
1 !04( 1 _ 1 )/ 1 1 ) Cf/lC. 1+060 

nn ?31 I = 1,lh CT/1(.40/0 
Rf'/\[) (·HIPT,??l) (FIICSl(J,I),,1=11·(), lllJMl, 1111 1•12, lll1M3 CTI\Cl,Of,() 

~HnTE (ln!IT,n?l (FI\CS!(J,I), J=l,"fl, IIIW,l, IJIJ 1,12, l)IJM3 CTAC4090 
231 COf\JT!fllllF. CTACL,JCJO 

WRIH (llllJT,5l) TYPF, flt.Tl, TITLF. CT.LIC4ll0 
WR!Tt-= ( JllllT,240) CTAC4120 



240 

7.42 
241 

250 

251 

2h0 

261 

262 
263 

270 

271 

772 

2RO 

281 

282 

290 

291 

12.'i 

FOR1-IAT( 1 0 1 ,'>X,'MIXl~IG FACTORS FOR AASE !-'ATERIAL 1 /30X, 1 ACCOlll\!T 1 / 

* sx, 1 1 1 ,1nx, 1 2 1 ,1ox, 1 3 1 ,lOX, 1 4 1 ,lOX, 1 5 1 ,lOX, 1 6 1 ,10X, 1 7 1 ,6X, 
* 1 MATERJl1L 1 ,lOX, 1 C/IRl1 i\lll"1'1ER 1 / 1 +',1041 1 _ 1 1/ 1 1 1 

on 241 I = 1,16 
READ (JNPT,2211 (FAC~21J,ll,J=l,7l, UUMl, UUM2, OUM3 

1-JRITI= (I~IIIT,?.4;>) (FAC-12(J,ll, J=l,71, DUMl, ourvi2. DUM3 

FORMAT(lX,7(FB.3,3XJ,2AR,2X,A8i 
CONT II\IIJF 
l~RJTE (IOUT,2501 
FflRMAT( 1 f1',5X, 1 MIXING FACTORS FOR SITE MATERIAL 1 /30X, 1 ACCOUNT'/ 

* S X, • l 1 , l OX, 1 2 ' , l OX, ' 3 • , lox, 1 4 • , lox, ' 5 1 , lox, '6 • , l OX, 1 7 1 , 6 X, 

* 1 MATERIAL',10X, 1 CARD NIIMRER'/ 1 + 1 ,1041 1_ 1 )/ 1 1 1 

on 251 1 = 1,16 
Rl:'IID (HiPT,2211 (FACS2LJ,ll,J=l,71, DUMl, DtlM?, UUl",3 

WRITE (lOIIT,2421 (FACS2Ll,11, J=l,71, UUMl, l.)IJM?, OUM3 

CIWT I ~IIJf' 
WR I T f: ( Jrll ! T , '5 l I TY PF , ll ,HE , T I TL E 

Win TE ( !r11IT,2601 

CTAC4130 
CTAC4140 
CTAC4150 
CTAC4160 
CTAC4170 
CTAC4180 
CTAC4190 
CTAC4200 
CTAC4210 
CTAC4220 
CTAC4230 
CTAC4240 
CTAC4250 
CTAC4260 
CTAC427C 
CTAC4280 
CTIIC4290 
CTAC4~00 

FORMAT(•nTABLE AC2 DESCRIRES THE 2-UIGIT 
*RFTIC !NFIIRMIITinN PRJrH ON OlJTPlJT 1 / 1 0ACC 

ACCOU<\IT NUMBERS AND I\LPHAC TAC4310 
NO ALPHABETIC INFORMATJOCTAC4320 

*~t',39X, 1 CARfl NIIMAF.R 1 / 1 + 1 ,Btl( 1 _ 1 l/ 1 1 ) 

Oil 263 I = 1,12 
RF/10 (INPT,761) (AC2(.1,ll,J=l,HI, DIIMl • OLJM2 
t'[JRMI\T( lO~H) 
WRITE (IntlT,2621 (AC?.IJ,11,J=l,1:11, IJUMl, DIJM2 
FflRMAT( 1 1 ,10/18) 
CONT 1 f\11Jf 
N = 51 
00 272 I = 1,60 
I F ( N • L F. 5 0 l GO TO 771 
~l!UH ( JDIJT,'511 TYPE, DATE, TITLE 
WRITE ( IOllT,2701 

CTAC4330 
CTAC4340 
CTAC4350 
CTAC4~~0 
CTAC4370 
CTAC4380 
CTAC4390 
CTAC4400 
CTAC4410 
CTAC4420 
CTAC4430 
CTAC4440 

FORMAT( 1 0TABLE AC3 DESCRIBES THE 3-DIGIT 
*AF:TIC INFORM~TION PRINT l]M OIJTPUT 1 / 1 0ACC 

*N' ,39X, 1 C/\Rf) NlJMAF:R 1 / 1 + 1 ,80( '-' )/' 1 ) 

ACCOllNT NlJMRERS AMO ALPHACTAC4450 
NO ALPHARETIC INFORMATIOCTAC4460 

"' = 1 RFAD (INl'T,?nll (AC31.l,Il,,J==l,AI, l)llMl, Olli'-12 
WRJH' ( 1n11T,2h?I 11\C{(.l, 11,J=l,Al, OllMl, r>UM2 
1\1 :: 1\1 + 1 
C:fll'Hll\!IIF 
"! == ':i l 
on ?.A? 1 = 1,15n 
IF (N.LE,501 GO Tn 281 

l✓ RJTI-' (IOIIT,511 TYPE, !lATE, TITLE 
I,JRITF ( !nllT,2fl0) 

CTAC4470 
CTtiC4480 
CTAC44':10 
CTAC4500 
CTAC4510 
CTAC4520 
CTAC4530 
CTAC4540 
CTIIC45'>0 
CTAC4560 
CTAC4570 

FORMATl 1 0TI\RLF AC4 llFSC1<lRFS THE 4-DIGIT 
*BF.TIC lNFnRr-,1\Tir'IN PRINT (tl\I (lllTi>llT 1 / 1 0ACC 

ACCOUNT NllMAERS ANI) ALPHAC T AC4580 
Nil ALPHABETIC INFORMATIOCTAC4590 

*"'',39X, 1 CARD l\llJMRFR 1 / 1 + 1 ,80( 1 _•)/' 1 1 

1\1 = 1 
RFAD (II\IPT,2nll (AC4LJ,I),,I==1,BJ, OllMl, DUM2 
WRITE (IOLIT,262) (AC4(J,ll,J=l,81, IHJMl, DllM2 

1\1 = N + 1 
CONTINUE 
1\.1 = 51 
on 292 1 = 1,50 
IF (N.LE,50) GO Tfl 291 
~IRITE (JnllT,511 TYPE, DAH, TITLE 
I,IRITE ( JOIIT,2901 

CT/IC4f>OO 
CTAC4610 
Cl'AC4620 
CTAC4630 
CTAC4640 
CTAC4650 
CTAC4660 
CTAC4670 
CTAC4680 
CTAC4690 
CTAC4700 

FORMAT(•OTARLE AC5 f)f:Sr:RIBES THE 5-DIGIT 
*f<FTIC H.IFflRfv1IITION PRll\1T 11111 OlJTPlJT 1 / 1 0ACC 

ACCOUNT NU~BERS ANO ALPHACTAC4710 
NO ALPHARETJC INFORMATIUCTAC4720 

*l\",39X, 1 CARfl Ml.lMP.ER 1 / 1 + 1 ,801 1 _ 1 1/ 1 1 1 
1\1 = 1 
READ IHll'T,?.611 (I\C5(.1,Il,.J=l,81, DUMl, DIIM2 
1,/RITI'-' (lflllT,7621 (AC5(.J,l),,J==l,AI, Dl.1"'11, OllM2 
~I = N + } 
COl\1T I NI IF 
1\1 = 51 
\~~ITF ( JrlilT,'>1) TYPF, llllTE, TITLF 
l)[l 30 2 I = l , .1 2 
IF IN,LE.501 GO Tfl 301 
I,JRITF ( Jl111T,3001 

CTAC4730 
CTAC4740 
CTAC4750 
CTAC4760 
CTAC4770 
CTAC4780 
Cl'AC4790 
CTAC4800 
CTAC4810 
CTAC4820 
CTAC4R30 



300 

30 l 

302 

400 
401 

412 

'• 13 
414 

415 
416 

417 

418 
419 

420 

4?1 
422 
423 
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HlkMAT( 1 nT/\Rl.l' AC( ()FSCRl1,t;<; THF 2-fll<;IT 

~•HFTIC INFflRM/ITJrlN 1-'R!NT tlN IIIITl-'lJT 1 / 1 0~CC: 

*N',39X, 1 C/IRD l\llJMRFR 1 / 1 + 1 ,i10( 1 _ 1 l/ 1 1 ) 

N = 1 

flt:t:l111NT Nl/Mf\Fl{S AND flLPHI\Cl AU+l\ 110 
NO 111.f'HflP.F ric !NFll1{~1ATlllCTAC 1,r:•,o 

CT /\Cl• flf, () 

CT /\C4W/O 

RFAD (INPT,?hll (ACCl.1,1),.l=l,Al, DlJMl, DtJM? 

WRITF (lfll)T,?6?) (ACC(.J,ll,,J=l,Al, llll,•lil, DllP'i2 

N = ~I + 1 
CflNT I l~lJF 
IF (IFLAr,.F(.).l) 
NflRFC = ~lnRFC + 
IF (IFU,f;.FO.O) 
l,.JRJTF (9) TYPF, 

RECT/\R(NnRFCl = TYPE 

l 
RFCTI\R (tJllREC l TYPE 
YRC, Yf!RST, Tl~U'IJ, R l I~ , R I ~1 T , ll T P , 

,, Hl,1, flVFRS, DFl.lT, ens, Cflf~, cnr,1TM, CflNTL, SPP, 11,,1f1, ,\MS, /\LB, 

,, /\LS, RMf1, IIMS, RLR, RLS, IAASF, IS!Tt=, ll::>, IJ':\, 114, Dr;, AI, f'l!-IF, 

* /IA, !ARI, l/lR2, 1/\R.3, I/IR4 1 1/IR'i, CFCA, F~CRl, FACR?, FACSl, 

* F/\C'i?, FIL/I, FJLc;, AC?, M::•, flC:4, AC',, ACC 

r,n rn 10 
!~RITE (lflltT,401) TYPFl, !RFC, ll/\Tt': 

FORMAT( 1 1 1 ,10X,A,'l,' RECDRrl ~111. ',13,lOX, 1 rJ/\TF 1 ,AA) 

1,.JRITE (IflllT,70) YRC, YFIRST, TJMLE11, Rlf-l 

~/RITE (JnllT,71) nTP, HW, fl\/ER.S, rJEIH, ens, CCJR 

1.i RITE ( 11111 T, 51 l TYPE , D /I TF , T l TL E 

WR !TE ( rnttT, 7 2 l cnNTM, CClf\lTL, SPP 

WRITE (Jn11T,74l (RINT(Il, 1=1,50) 

WRITE (IOIJT,'51) TYPEl, IJATE, TITLE 
1,IRITE ( IflllT,76) 
WRITE (IOl!T,77) /\MR 
1.,.JRJTE ( Il111T,7fl) AMS 
WRITE (!ClllT,79) ALA 
i,JRIH (IflllT,AO) ALS 
WRITE ( lflllT,Rl) RMf~ 

~JRITE (lfl11T,R2) f-l'IS 
WRITE ( lfll)T,R3) Rl.8 
~IRITE ( !flllT,84) RLS 

'l'IRITF (lflllT,95) JR./\SE, !SITE 
WR!TF (lflliT,'51) TYPFl, IHTE, TITLE 

WRITE (lfllJT,100) 
nn 1, 14 I = 1 , l ? 
WR IT E ( I m IT , '+ l'I l ( 11? ( ,, , I l , .l = l ;3 l , 

F n RM AT < , n , , 3 F 1 i:; • ;, , :-n x , 1 n? , , ,, x , 1 ?l 

CONTINIIF 
/\I = 'H 
on 417 1 = l,60 
IF (N.LE.50) Gn Tn 415 
WRITE (IntJT,51) TYPE!, IJATi=, TITLE 

\,.JRJTE (lflllT,110) 
I~ = l 
WRITE (Jnt1T,416l (r)3(.J,Il,.l=l,3), 

F nR MAT< • o • , 3 F 1 r;. 2, 3 3 x, • n 3 • , 4 x, 1 2 l 
f\l = f,I + ] 
CONT I NlJF 
~, = 51 
on 420 1 = 1,150 
IF (f\l.LF.50) Gn TO 41R 
~!RITE (Ifl!IT,51) TYPEl, DATE, TITLE 
1,RITE ( JOIIT,120) 

N = 1 
1,fRITE (lflllT,416) (114(J,Il,.1=1,3l, 

F llRMA TI 1 0 1 , 3 F 15. 2, 3 3 X, 1 I )4 1 , 4 X, I? l 

N = N + 1 
CONTINI IF 
WRITE (Jnt1T,Sl) TYPFl, D/ITE, TITLE 

lrl R I T F ( 1 n I JT , l 'l O ) 
I lfl 4 2? 1 = l , 5 n 
lrlRITF ( l(IIIT,'+?J) (115(,1, I ),.J=l,3), 

FOR.MAT( •n 1 ,3f'l5,?,'l3X, 1 D5 1 ,4X,I?) 

cnNTl~.illf' 
l4RITF ( J()IJT,Sl l TYPFl, DATF, TITI.E 
l-lRITF (JntiT,140) 
l)(l '• 2 6 I = l , 1 0 
~IRITF (!flllT,425) (Al(.1,1),.J=l,4), I 

CTAC4Rll0 
CT/\Cl,A'IO 
CTAC4900 
CTAC4ql0 
CT/\C4'-l20 
CTAC'+<J30 
CT ACl,940 
CTAC 1+'150 
CTAC4'160 
CTIIC','-170 
CTAC'+9An 
CT AC:4•J"l(1 
CT/\C500fl 
CTAC'iOlO 
CTAC5020 
CTAC'>030 
CTAC5040 
CTAC50':i0 
CTAC':i060 
CTACS0"70 
CTAC50AO 
CT AC5090 
CTAC5100 
CTAC5110 
CT/\C5120 
CTAC5130 
CTAC5140 
CTIIC5l':i0 
CTAC5160 
CTAC5170 
CTAC51RO 
CTAC5190 
CT.Af.5200 
CTAC<i?JO 
CT/\C5220 
CTAC5230 
crAcr;;,40 
C:TAC:5?50 
CTAC5260 
CTAC5270 
CTAC52HO 
CTAC5?.90 
CTAC:5300 
CTAC5310 
CTAC5320 
C:TAC5330 
CT/\CS3li0 
CTAC5350 
CTAC5360 
CTAC5370 
CTAC53RO 
CTAC'5390 
CTAC:5400 
CT/\C5410 
CTIIC5420 
CTI\C5 1+30 
CTAC54',0 
CT IIC54'50 
CTAC':>4h0 
CTAC5',70 
CTAC5',HO 
CTAC5490 
CTA<:'>'iOO 
CT /\C'.•'51 O 
Cl AC5',2(1 
CT IIC5'i3(1 
CHC5540 



! 

I' 

425 FnR~IT( 1 1 ,4Fl5.5,25X, 1 111 1 ,4X,l?l 
426 CllNT I ~II.If' 

~IRITF crnIIT,150) "\ff 
IHI 428 I= l, l 0 
l,JRITF (JnllT,47.7) (Ar\(,1,1),.l=l,3), 

427 FORt>1AT( 1 1 ,3Fl5.5,?.HX, 1 /\,\ 1 ,4X,l?l 
42R Clll\:T JMIIF 
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WRITF (IOIIT,51) TYPFl, lll\TI--, TITI.E 
WRITF ( trHIT,161) Jf\Rl 
WIUH (JlilrT,4?9) (lt,J,q(Jl, f.-J,'i) 

429 FORl'-IAT( •n!AR2 Dl'SCRlflES THI:' ~IIIi11HE·R flF ii DIGl1 IICCIIlJ~Il'S 1 ,tiSX 
* 1 (/IRO I\IIJMRf'R 1 /t+ 1 ,73( 1 _ 1 )/ 1 0 1 ,513,47X,IIAR?. 1 1 / 1 0 1 ) 

t•IRITF (JOIIT,430) (II\R3(11, l=l,l'i) 
430 l"OR~IAT( 1 01AR3 DESCRIE'ES THI: NIJM'ltR IJF 3 tl!GIT ACCIHli'ITS 1 ,15X, 

* 1 CARfJ Nli~H\FR 1 / 1 + 1
1 73( 1 _ 1 )/ 1 0 1 ,1513,17X,'IAR3 1 1 /

1 0 1 ) 

WRITE ( IDIIT,1901 
L = 0 
on 432 1 = 1,3 
K = L + l 
L = K + 19 
~JRITE (IllllT,431) (IIIR4(Jl,J=K,L), 

431 FORMAT(' 1 ,?013,?X, 1 ll\K4 1 ,l41 
432 CONT!f\llJF 

WRITE ( !OllT,lg4) 
L = 0 
on 434 1 = 1,FI 
K = L + 1 
L = K + 19 
l•IRITE ( lntlT,4331 ( IAR':>(.IJ,.l=K,Ll 

433 FORMAT(' 1 ,2013,2X, 1 1AR5 1 ,l4) 
434 CO~ITJf\lllF 

1\122 = 0 
1\13? = 0 
N42 = 0 
~'IUTF (lr'IIIT,•H) TYl->Fl, ll/lTI-', Tll'l.1-
•lfl!TE (lrJIIT,196) l1'kl 
WKITE (InllT,2011 
nn 437 11 = l,!ARl 
WRITE (lllllT,197) JAR2llll 
~!RITE (lfHJT,201) 
~1;:> = IAR2llll 
IF (1112.FIJ.O) GO Tll 437 
1\121 = r~7. 2 + l 
1\122 = N7.1 + 1\12 - 1 
on 436 12 = N21,N22 
WRITE (Jn1JT,19HJ IAR3(121 
WRITE (IOtlT,201) 
r-13 = IAR3(121 
IF (f\13.ED.O) Gn Tn 436 
~.' 31 = N 32 + 1 
N32 = N31 + N3 - l 
on 435 13 = N31. N32 
I,JRITF (JllllT,lg9) IAR4113) 
1,.rRITF IIUllT,201) 
N4 = IAR4( !'-II 
IF (N4.FD.n) GO rn 435 
N41 = 1\142 + 1 
f\142 = N41 + N4 - 1 
WRITE (6 1 2001 IIAR5(14l, !4=~I41,f~42) 
WRIT!: (IOIJT,2CJ1) 
WRITt= I InllT,2021 

435 cnNT I NIJE 
436 CONT!Ml'IF. 
437 cnNTJNIIE 

WRITE (IOtlT,207) 
N = 51 
l.JRITF- (JnuT,51) TYPFl, DATE, TITU: 
WRITF I !IWT,210) tvPEl 
nn 440 1 = 1,50 

438 1-IRITF (Jl)1IT,4391 (CFCll(J,I),.J=l,RI, 

CTAC5550 
CTAC5'i60 
CTt\C':><;70 
CT/IC55AO 
CTAC5590 
CTAC560Q 
r:T1'C5610 
CTIIC5620 
CHC5nllt) 
CT AC'i6 1, 0 
CHC'\650 
Cfl\C5660 
CTIIC5670 
CT AC56AO 
CTAC56YO 
CTAC5700 
CTAC5710 
CHC5720 
CTAC5730 
CTIIC5740 
CTAC5750 
CTAC5760 
CTAC5770 
CTAC57fl0 
CTAC5790 
CTAC5800 
CT/IC'iAlO 
CTAC5820 
CTIIC5fl30 
CTAC5840 
CTAC5R50 
CTAC5R60 
C: TAC5R71) 
CTAC!'iHHO 
CTAC5H90 
CTAf.5900 
Cl6C5910 
CTAC5920 
CTIIC593t) 
CTAC5940 
C:TAC5950 
CTAC:5960 
CHC5970 
CTAC59AO 
CTAC5990 
CTAC6000 
CTAC601() 
CTAC6020 
CTAC6030 
CTAC6040 
CTAC60':,0 
CHC6060 
CTAC6070 
CTAC60fl0 
CTAC6090 
CTAC6100 
CTAC6110 
CTAC6l2n 
CTtiC6130 
CTAC6140 
CH.C6150 
C TAC6 ln0 
CTAC6170 
CTAC6180 
CTAC6190 
CT/.IC6200 
CTIIC6210 
CTAC6220 
CTAC6:230 
Cr AU,240 
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4 3 9 1- n RM II T ( , • , F 1. n • ., , 2 x , 1 F 1. 0 • " , ,. x , , r. F c 11 , , I ., , 

4,,0 Cnl\lT I NIJF: 
1,/RITF (TUIIT,">ll TYPH, IJATI:, TITU: 
1.•IRITF ( l(lllT,27.0) 

D!l 44'> I = 1,16 
WRITF (llillT,444) (FACP.l!J,Il, J=l,7), 

4 '• ,, F n R M" T ( 1 x , 1 ( r- 1 • i:; , 4 x , , 1 A x , , F "c rs 1 • , 1 :, , 

445 CiJI\ITII\IIIF 
1-IR I TF ( I I !11 l , ;,-:\ 0) 
I Hl 4 'i O I = l ,1 6 
WRITF (111111,449) (FI\CSlLl,I),J=l,7), 

449 FllRMAT(tX,7(f-7.5,4X),1PX, 1 FflC:S1 1 ,13) 
4'i0 CrlNT I NIJf" 

WRITF (JIIIIT,'itl TYfJE'l, flAH, TITLE 
1,JRJTF (trlllT,?40) 

Dn 4'5'i I = 1,16 
WRITF (JflllT,454) (FflCHZLl,I),J=l,7), 

454 FnRMI\T(lX,7(F7.?,4X),18X, 1 FflCR2 1 ,I3) 

4'i'5 cm-IT I ~IIIF 
1,IRJTF ( JIIIIT,?50) 
nn ,,.60 I = l, l 6 
HR IT E ( I I II IT , 1, 5 9 ) ( F I\ CS 2 ( J , I ) , ,J = l , 7 ) , 

459 FDl<MAT(lX,7(F7.2,4X),lRX, 1 FACSZ 1 ,13) 

460 Clll'fl I Nllf: 
~JRIH (IflllT,'il) TYPl:l, IJAH, TITLE 
\,IR JTF ( J()IIT, ?.6()) 

nr, 46 5 I = 1 , 1 2 
1.,1 R IT E ( I Ill IT , 4 6 3 ) ( AC 2 ( ,J ,I ) , J = 1 , 8 l , 

4h3 FORM/IT(' 1 ,RAR,6X, 1 AC?',?.X,I3) 

465 cnNTJNl)F 
(\I = 51 
Dfl 470 I= 1,60 
IF (N.LF.">0) Gn Tn 468 

WRITF. (IOllT,'jl) TYl-'fl, 111\TI:', TITLE 

WRITE (l[I\IT,;>70) 
1,1 = l 

468 WR!TF (lllllT,469) (l\1,3(J,I), J=l,8), 

469 fnRMI\T( 1 1 ,HA1<,6X, 1 1\C3',?X,13) 

1\1 = N + 1 
470 CllNTUIIIF' 

N = 51 
Dll 480 I = 1,150 
IF (f',1.LF.50) 1;n TO 478 

'.4RITF. (IIJllT,'Hl TYPFJ, lll\H·, TITI.F. 

\•IRITF (IIJIIT,?.AO) 
1\.1 = l 

478 WRITE (IIHJT,479) (IIC4(.l,J),J=l,Hl, 

479 FnRMAT( 1 ',HI\.H 1 hX, 1 ACL, 1 ,2X,13) 

1\1 = N + l 

4HO CflNTJNIJF 
~!RITE (l1111T,51) TYPFl, DATF., TITLE 

l~ R I T F ( Jill IT , ;> 9 0 ) 

nn 490 I = l,'JO 
HRITE (![JIJT,4R5) I/\C5(J,Il, J=l,R), 

485 FllRM/\T( 1 ·, ,RI\R,AX, 1 /\CS',ZX,13) 

490 Cfll\lTINIJF 
\✓ R I T F ( I IJI IT , 5 1 ) TY PF l , 1 J fl H , T I TL F. 
~IR I T F ( I 11 I IT , 3 0 0 ) 

nn 'iOO 1 = l, l? 
l~RITF (Ill11T,t+95) (/ICC(.J,I),.1=1,Rl, 

495 Fnt{f'1/IT( 1 ',RAR,6X, 1 1\CC 1 ,7X,l'l) 

'i00 Cfll\lTIMIIF 
GrJ rn 10 

1non IF (ITI\P!'.f'fl.()) 1;11 TII 100? 

IF ( IF-LAG.FD.l l (;rt Tfl 1n10 
1001 RF/Ill (8,F-Nll=lfltl2) TYPf'l, YRC, VF!RST, TJt,,Lf.lJ, HII~, RihlT, l)TP, 

•~ Hl,J, flVFRS, n1:1q, CIIS, CflH, CIJ,\IHI, CflJ\ITL, SPP, 1,,•,if\, /\MS, ALI•, 

•~ L\ LS , AM K , Ar,, S , BL A , AL S , I f1 /'.\ SI:: , J S I T F- , 11? , ( I 'l , Ii l, , 115 , /\ 1 , f\\,ff , 

* All, IARl, J/'.R?, IIIR~, I/\R4, 11\I{~, CFC/I, fACfll, 1-/\Cf17, F-1\CSl, 

* F/\CS?., FILI\, Fll.5, /\C?., AC3, /\C 1+, AC5, /\CC 

NflRF.C = J\IORFC + l 

CTIICA?'>O 
CTACA?.60 
CTAC6270 
CT/\Ch2RO 
CTACA290 
CTAC630(1 
CT /'d".£,., l 0 
CT /\r:1,;;;>I) 
Cl/lC1i'.• IO 
CTIICh3'•0 
CT/ICbViO 
CTI\Ch360 
CTAC:6370 
CTAC63!10 
CTAC6390 
CTA(.h400 
CT.I\C6'+10 
CTAC64?0 
CT/\C.6430 
CT/\CA441' 
CTI\C64"i0 
CT/\C6460 
ClAC6470 
CTllC64HO 
CT ACh 1,90 
Cll\C6500 
CHC6510 
CT /\.U,•,20 

C TAC6530 
CTAC6540 
CT/IC6550 
CTACh5hO 
CTAC657Cl 
CTAC65f10 
CT/1.Co'j'-JO 
CT AU,600 
Cl·\C6610 
CTAC66;;>r. 
CT/IChA30 
CT AC66l,() 
CTAC6650 
CTAr.6660 
CTI\CnF,tO 
CTAC66HO 
CTI\C/-,f,•.J() 
CT/\Cn700 
CTACh"flO 
CT/ICA720 
CTAC:6730 
CTAC6740 
CTI\C6750 
CTAC6760 
CT/IC6770 
CTAC6780 
CTAC6790 
CT/\Ch800 
CTt,Cf,RlO 
Cfl\ChH7<i 
Clf1,61dll 
r; T j\r;f,fll,() 

CTI\Cf,H'>fl 

CT/\ChH60 
Cf/\C6r<70 
CTACnRHO 
CTIIC6fl':i/J 
CTAC6YOO 
CltlC69lO 
CTACA92<1 
c T /ICF,'n'l 
CT IIU,9 111.J 

CHCA'JS() 
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101() ~FCTAAPlfl1l.f() = TYl-'tl 
;~1UTf 19) lYP!:l, Y8C, Yt'li~ST, llMLfD, IUI', k.J~•T, DTP, 

* HI-:, (l\/E1! S, !Jf-11 T, ens, Cl JI-\, ( ll'o/TM, Clll\' TL, $1,lP t AMF\, A MS t /Ill\ t 
* tLS, F\1-lk, µ,.,5, .Rlf,, ~'LS, JP,,\c;,:, ISITF., D?., 1)3, 1)4, D5, Al, BWE, 
* I'd,, If~Rl, If112, l!IR3, l"R4, 11'.R~, CFCA, FACtq, FACA?., FACSl, 
* F~CS?, FIL~, FILS, AC?, AC3, Af.4, AC5, ACC 

(;fl Tfl 1001 
100? F~lr. Fl LF. 9 

•JI{ I H I I Ill IT tl. 0 f13 ) 
l O I) 'l l'-11k ;., t T ( 1 l ;\IF i,./ f·1 AST f: ,~ L I ST 1 ) 

1)1) l (1(1', I = l, l\l[]l{f:f. 
\,.lk.!'IF (lll\JT,1004) I, l{!:CHi-l(J) 

1004 HlRl'lil\T( 1 0HF.C:11Rll ,,,n 1 ,1?, 1 IS 1-'LA·,IT TYPF. 1 ,AA) 

l on"> cnr: Tt 1-.11 JF 
STnP 
I'-~' I) 

//Gfl. FTOf,FOOl 1,1; SY Sf)IIT=/1, 00\= I RF(Fi·,,=t=A, LRECL= 133,ALKS I ZE=l064 l 
I /G(l 0 1-'TORFOOl ill) OIJMMY 
I I(; 1, • F r O ~ F O O l DU iJ 1,1 I T = TAP F 9 , LA 1-\ F. L = ( 1 , 8 L P ) , 0 I SP : ( NEW , K E E P l 
I /Gn. t=T04f'001 [)O IJSl\i:f:f,C:FL, 11 I SP= I OLD ,OF.LEH) 
111;n.FTrl!il''JOl 1)11 * 

f\LAt-lK C:MHl f.'RnfJIICf'S NFW 1•1/1SH:k FRIJM MASTE:K CARO SOURCE 

CTAC:6%0 
CTAC6970 
CTAC6qP,Q 
CTAC6990 
CTAC7000 
CTAC7010 
CTAC7020 
CTAC7030 
CTAC7040 
CTAC7050 
CTAC7060 
CTAC7070 
CTAC70AO 
r.TAC7090 
CTAC7100 
CTAC7110 
CTAC7120 
CTAC7130 
CTAC7140 
CTAC7150 
CTAC7160 
CTAC7170 



FINAL IJEC FSTl~ATF ISl~~L[ UNIT! 

LOCATION FACTnRs F'.1P Rh<F 

LOCAT 1nN FAfr• ~s cell' SITF 

1. · cJO'l 

1. 0000~ 

YEAR FOP START rF (0N<;TPUCTIC~ - •~s• ChSF 
VA( = 1971.00000 

START OF Y[AP, RANG• fllR 'lAV h~n rSC.\LhTIO~· 
vc1qsr • 1%9.00110 
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rrirr. 01-31-73. 

O.(' 

o.o 

LEAD Tl .. f FOIJ~ PlJRC~A'IF C•F LA,10 1" STA~T r·f 0F51Gl,I Mff '111ST 11 1Jf,TtnN 
T r ML fr, = 1 • r 1J C ; r .-j • ,, r • ·.J o. r1 ,) • C. 

AVEP.AU hNNlJ" JNTrRfST RATF ,N P•PCFNT 
11 I~ = 0.:, 

OVFRT!~F PRF'IIU'~ .\S FIJNfT tn~ IJF BASF PAY 
OTP • ?.oon,10 

NU~BER nF .. 'JURS IN ',10,\K WHK AT 5 I TF 
MW= 40.COOOO 

OVFPTl'lf FFFICIFNCY 
C'VFRS = 0.0 

FfFICIFNfY LHS 
OE"!T = 

INPUT SIH t•JAO 
cos = 

INPUT AASf LOAD 
coq . 

o. DIOOO 

FhCT'.10 
"• l ~,r:,,10 

FAf". TOR 
o.1co,:,: 

nwR 

FINAL IJ~C FSTl~ATF ISl'IIGLE UNITI !WIT .. NfAR ZFRn ••n WAST•! 

CO~TM; CONTINr.FNCV AS~~· ~ATFP(Ab cnsT CF ACCOUNT 
CONTL • CONTINGCNCY AS~ oc LAPnR (05T rF ACCOU~T 
SPP; SP~Rf •APT5 4LIOWANCF •5 o/ ~F ,rcnu~, 

o. '.'.' 

1.r -1.irnor 

LEIB....Al:~------1-----'------'------i------~------t,_ _____ z __________________________ _ 
cou~ o.o s.oo s.oo s.oo s.oo 5.oo 5.oo o.o o.n ri.o r.n 

CONTL 0.() 10.no 10.00 10.00 10.00 10.00 10.00 ().0 o.r .-.~ 

SPP :.o 1.00 I.OJ 1.00 1.00 1.ro 1.,10 o.o :,.o 0.J J.O 

0.0 

MiMJALllllIEEfSI_BAT[_J~[~,b-Il~E-EfB102_lQ1_ifAfl-~-CD~Sigu(IlO~-f[elQ2 ___________________________ 

o. C70CO o.·J7•J1': ".'. ,,7r-~.~ ···.C7.JN' ,,._ ,11,:- :",1 C·. ,.:7,..,),-, (1. ·:•1) :"" r • :,7. C ." /''1.'".•7"J", ,,_ ·'::1": j. 

O. C7000 0.01000 ·1.07C11 0.01000 o •. onoo 0.)7000 0.0 7 ')"'1 (1 0.07000 n.01non o. 01onn 

O. C7000 0.070CO 0.07CCO 0.01000 0.01000 0.0MOO 0.01100 o.01onJ o.onoo n. 11000 

I). 07C)( •1.(70(1;) 1,..,.07<.":f r. 1711CG r-.11r~o o •. J1000 G. 07J'.JG 0.01~00 c.01nJ 0. 0700 ,) 

o. ornoo n.01000 ,1. 07CCC 0.01000 (). 07000 0.(170"" r
0

c7:c-· • r1 ·1,·_1 ... ~.11-::-~..., r'l.r''!7r,lJ':· 
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_ _!JE!:tlc..lfUS.JJSf..:l_~!:.,E.-~ALruLA!.l~~r-!:JltL!~D-f.slAL~llL~------------------­
AU'1UMT ___ 1 ______ z_ _______ 1 _______ ...!, ________ s ________ ~--------I-------------

1000.00 15.3g p:;.1c; 15.:\<! 15.3° 15.19 15. l'? AMP 

100,1.no 15.'.H 1 ~. 19 15.39 15.)'l 15.,q 1s.3q aMS 

lj. ,~4 6.44 f,. p 0 6.79 7,lQ b.3• 5. ~7. Al P 

5.04 ~.44 (.,. ~i) 6.7g 1.10 ,,. 3t ~.q, Al~ 

1 .oc J.05 l .~5 1.05 1,05 1.0, 1. ~5 RM• 

1. •,r 1 _,. 5 1.,i; 1.05 J.05 1. os 1.J5 ~~s 

1, l C l. 10 1.1:: l. IC 1 .-to I. IO 1.10 Rt a 

1. 1 r 1.1: 1, l' 1,1( l, 1: 1.1· 1.10 ~l ~ 

FLAGS u~r-n I() ,~,,1rArr lllCHJn•1 o [AD F R/1~ lAPfJ~ TAPr 

le A~ f- l C J 
IS I TF 1 C J ~ 0 

f'AH 01-31-73 

•l~Al u•r FSTl~ftTF 15l~GLF UNIT! (WIT~ NEA~ ZF~1 OAn WASTFJ 

fABI F ,"' SP!. ITS RA~E CfJST l~Tn ?-flli.lT (1ST CO~PONH'TS IT~IIUSAl'<l'S nF onua•~ I 

$ •ACT!'O.Y J SIT" I SITF •,A~' ----~cs.r ___________ LA~CE-------~AllBllL ________ A!.C.CUli!---~U~lra _____________ _ 

... ( • ,~,r lf".' r. r,r 2"· 1'2 1 
I 49'1.00 ~t21 i;.ca 10023.or, 21 r2 2 

<-f'gin.oJ IC•O'l•.oo 7lgR,0(1 ~? f)l 3 

?Rl'll.00 15'1 I 'l. 00 8231-.CO 23 "2 4 

G265,0.l net,n 2024,0C 24 ,z 5 

1461 .oo ?OB6 • .;c i-n.oo 75 1'2 b 

,.. • C ~ ~. .. r.oo z;. 1'12 7 
13H7.00 o.cc o.oo ''1 1'2 R 

23991.,~ 0. , ... ,.,.,(' qz !'? n 

R~91.,JO o.oo o.on q3 l'2 IC 
o.oo o.co O.'l(I r2 II 
,,. • ~o O,JO o.oo ll2 12 
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P\IR narr ,"1-,1-1~ 

FJNiL UFC rSTl~•H (Sl'lGIF u,·1n (WITH NFAP lf-Rf} 1-:1'1'' i,,,A~Tt,:.) 

TABLF i3 SPLITS RASE C05T ,~1~ 3-"IGIT cnsT rn~PrNFrTS 

$ H(J,lOY f SIT< < SITF r• 0 ~ 

___ __r.05.1 _____________ 1..Af~e------~AifBl~--------ACC~U~I-----~U~~Ea ______________ _ 

o.oo 
o.o~ 

1057.JO 
86.00 
o.oo 

39.QO 
C'.Ol 

2?. 00 
?<J5.00 

o.oo 
1169n.oo 
1777C.OO 

311.00 
1346.~( 
589. 00 

149b.OO 
3785. 00 

n.co 
c.c,, 

2gqp;q.oo 
l74R.OO 
33 ~o. oo 
?.618,00 

1 7( .oo 
785.00 

1015.~~ 
3618,00 

4 59.0~ 
0. 0c) 

63.00 
111;). ~,.. 

495.CO 
7C4.'l0 

25.00 
2 37. 00 

4(85,Cr 
68C8.00 
2723.0') 

11996.00 
11996.0J 
5481.J,) 

4<18.0~ 
7.612.00 

0.0!"'! 
o.oc 
0.0J 
o.OJ 
o. )"' 
o.oo 

o.or 
0.0() 

1339.C:('1 
8772.~0 
2694,00 
1754,00 
3036.CO 

t"I.OC 
<Ji9.00 

7701.CO 
o.co 

7 76. 00 
2426.(C· 
1480, cc 
1~2R.c0 
sa~.oo 

21;1.rc 
1055.00 

o.co 
(•.·. 

2111.ro 
~?76.CO 
277~.110 
•;9R,CO 
4,;4r. .,:;,) 

650,00 
191. "' 
756,00 

80,00 
155.00 

11a~.co 
3R 11.,•~ 

153.CO 
1en.M 

75.JO 
3 I. CO 
o. 1J0 
0.00 

:i. 01-
0. oo 
o.na 
n.co 

o.oo 
o.co 
o.co 
o.co 
C • .11 
o.co 

PWP 

1000.00 
o.or 

1~37.0C 
4012.00 
2001.00 

A44.00 
1101.00 

412.00 
13M.~r 

o.oo 
161 ,00 

31H,OO 
l',lj .oo 

~6,€'. !"(' 
360.00 

DI A.00 
443.00 

0,00 

,.1n.oo 
1n1.or 

940. 00 
2C.'~J.OO 
317h.00 

190.00 
sq.10 

202.00 
11.00 

l 02 ,00 
34? .• oo 

13"7.rc 
~c.oo 

597.0C 
25.00 

1.00 
o.oc 
o.oo 
C. ':'C• 
o.oo 
o.oo 
o.oo 
o.ao 
C .O( 
O.OG 

o.oo 
0,00 
o.oo 
o.oo 

FINAL UFC FSTIMATE (Sl~GlF U~ITI 

201 
20? 
?11 
212 
2ll 
214 
715 
216 
717 
?18 
719 
221 
722 
?23 
274 
225 
2?~ 
227 
??~ 
?7<) 
231 
217. 
ll3 
?l4 
?35 
?3b 
?41 
?47 
243 
2't't 
24> 
?46 
251 
252 
253 
?54 

911 
9P 
913 
'>21 
qz, 
Bl 
q:_;w;, 
<J33 

I 
? 
3 
4 
5 

' 7 
8 
9 

I'­
ll 
12 
l ~ 
14 
I~ 
16 
17 
IP 
10 
20 
21 
22 
23 
7'+ 
25 
?6 
27 
?A 
zq 
30 
JI 
32 
33 
34 
35 
'6 
31 
?p 
]<J 

40 
41 
42 
4? 
44 
45 
4l.) 

47 
48 
49 
~o 

$ <ACTflRY • 51TF ~ SITF C4•~ ____ r.us.r __________ L4~J£ _______ ~AI£ElAL ________ ![C~U~I-----~~~fi[f ______________ _ 

J.0-, 
o.oo 
o.oo 
, .• oo 
c.oo 

a. or, 
0.00 
o.oo 
0,00 

O,CO 
o.cc 
J,CJ 
o.c1 
,;.··,,-. 

~-00 
~.on 
a.co 
0.00 

•, • I 

o.oo 
o.oo 
o.on 
c.oo 
(. .L·f' 
o.no 
.: .. -, .... 
o.oc 
r:i.on 

('] 51 
r1 52 
f)] 53 
r3 54 
1'3 55 
"3 ~f, 

fl3 ~7 
r3 ~13 
"l 59 
fl? f,fl 
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PWO 

TARLF n4 !PIITS RAS• [DST ,~,~ 4-ntGIT ros, COMPnNFl·T~ ITH~USA~DS ~F OOlLA~SI 

J r•r.Tr~Y • S!Tf- • ~!Tf :Ao) ____ CJJ51 _____________ LAROS _______ !Alf.e.J.AL ________ ACCOU~l----~a~afa ______________ _ 

0,'1' ';'., .... 

o .. o, 
,.), ,, . 

1057,,11 
o.oo 
C,:l? 

8t"i.0(, ..... (,•'\ 

o.oo 
o.oo 
o,,JJ 

3q,oa 
C.. ,)· 

c.oo 
O.f"li"' 

22.0J 
45.00 
10,JO 

150, JO 
9(. r. •, 

r.oo 
o.~~ 

945(,.00 
4zn.oo 

12.oi 
1777 .0'" 

J.00 
0.00 

12~.JO 
~. 10 

t 17. -"1'1 

61,()0 
a,~. oo 
410,,0 

i1.rio 
171,' ·,, 

O,(")O 
111, QO 
?07,00 

45,00 
o.oo 

I ~0.'10 
QCJ0.00 

J,00 
2e1.or 

0 ·'•'~ 

744,CCl 
('. (!" 

5'15,(11'1 

&82,00 
~oq~.,o 
:os1.co 
b07.00 

1754. ;c. 
o.ao 
o.co 

2612.00 
274, co 

( .. . ~ .. , 
o.co 

04'1 •. : '.' 
70,CO 

924,00 
437.0J 
440.CJ 
54 7 ,•' l 
253, c.o 
100.•D 
o2b, .JO 

<10.0 
'"••''", 

10.no 
2426,•··., 

(1,C, 
0. ~J 

284 • .)0 
C • ~r, 

Jt4r4.""" 
l4~,M 
7'9,CO 
n1.c,, 

12.c~ 
1,1.r:".' 
o.oo 

11.:0 
49 8, co 

3>,00 
o.c,1 

188,CO 
990.f'.:!') 

c,.oo 
626,01 

:t.l::'.·"'I 
'100.00 

1'11,00 
o.oo 

t45,00 

351,00 
31,s~.oo 
1P4t ,00 

161.~0 
fl44.(t'; 

c.~c 
r .•:--r 

<;q<;,OC 
I OR ,00 

o.oo 
0,00 

4r,t,,')(; 

u.oo 
?.60.0C 
158,00 
?.?('1.00 
4C7,:0 

79,00 
6( .0r 

152,00 
q,oo 
o.oo 
ll,0(1 

'Htfl.~C 
o.oc 
0,01' 

lf>4,00 
0,()1) 

("Jt1 .~-" 

J~4 ,00 
?1f1..IV· 
12~.oo 

7,on 
27,00 
c.oc 
2,00 

?"16.1)0 
lu,00 
o.oo 
( .,Jr: 

?37,00 
625,"C 

o.oo 
Jol,00 

0,00 
R5,00 

?11, 1 r4 
211, 2 1"4 
211. ~ r,4 
211, I 1'4 
21~.,, "" 
712, J "" 
113.1 "" 
71 ~. 7 r,4 
214,l 1'4 
214,7 114 
714,3 r4 
215. 1 1'4 
715.7 r,4 
216,l n4 
}II,.? !'4 
217,1 114 
217,2 n4 

218' 04 
2l~R 1'4 
?BC n4 
2 lRl1 n4 
21~• r, 
218F 1'4 
221,l r,4 
n1., "" 
2?1,3 1"4 
121,4 1'4 
,22. 1 r4 
222,2 1'4 
'?2,3 114 
221, 1 r,4 
,_,.,. 7 n4 

211., f\4 
221, 4 "" 
2Zlt, I "4 
224.2 r,4 
224, ~ "'4 
22~. 1 n4 
725.2 114 
225.-~ r1t 
225,4 flit 
22~.1 1'4 
221,., '14 
276, 1 "4 
226, 4 r,4 
22U.5 !"4 
226,6 "4 
??(:,. 1 f"!l1 

226,o, n4 
n,,.,, ~" 

1 
2 
• 
4 
5 
b 
7 
R 
q 

10 
11 
12 
1' 
14 
15 
16 
17 
18 
19 
70 
21 
12 
23 ,,, 
75 
26 
27 
2P 
2'1 
JO 
31 ,~ 
33 
34 
35 
lb 
•T 
3~ 
~q 
41J 
41 
42 ,,, 
44 
45 
46 
47 ,.~ 
4'1 
50 
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>WR !'AT F Ol-31-71 

<tNH UH FST!~ATF I 5 !"lGLE UIJ! TI CWIT~ NFA~ ZFRJ OM\ wAST"I 

TABlf n4 SPLITS 86 SC:= (llSf 11\iTf\ 4-n1r.!T rosr (f'J'IIIPON~NT~ C Tt-ff>lJSSN~S 7• "nLLARq 

' FA(TnRY J SIT' ' 5 ITF CA, 1 
_____ .J:~I-------------~a.JlE--------~AI[El!L ________ fCCDU~I-----~u~~ra _______________ 

noo.on 750.00 •o. ~o ??7.1 "4 '>l 
1585.00 100.00 o.oo 227.~ r,4 ~2 

o.oo 255.CO 1 s,. no 277.'. 1'4 ~· 
t"I,, ....... •) • •.~ ,I C ,("r 121. '• [)4 ~'• 
0,00 450. co 760.0C ?n.~ !'4 r,5 
~.or, o.oo r ,r,.r-, 770. I "4 ~~ 

(l.0~ o.:n o.oo lZR,l n4 57 

o.oo 0.00 o.oc ns., [)4 ~8 

r:.or. r .i;n o.oo 221\,4 r4 si 
o.c.o o.oo o.oo 22CJ,1 !'4 I 0 

~ .or• .,.·:·•) r .or z2q.;, 1'4 61 
o.oo a.en (1.00 72q.~ f.\4 62 

2qq 50. DO 2000.co 700.00 731. I f'4 6J 

o.oo bib.CO 310.00 231.2 r4 64 

o.on o.co o.no 211 • ., !'4 65 
3CJ. 1r, 116.rn 1r, 1.vc nl.4 f'4 1,1, 

0.00 45.00 67.0C 231.<; "4 67 
o.oo o.c0 o.oo 731,6 !'4 b~ 

o.oo o.oo 0.00 731. 7 !'4 1,q 

c.oo o.oo o.oo 211.g f•l-t 70 
312. •)( 155 .r~ 13.00 nz.1 f'4 71 
'136.00 1121.0-) llR~.oo Z-~2., n4 7?. 

., • ur, r't .c.., C .,,C 21?.1 r4 73 
o.oo O.G' r.oo 232,4 r4 74 

?qoo. oo 7B.OO ::!,.,,o 2'3.1 n4 7!:i 
4 RO. 00 1820.CO RH.JO 233.2 r4 76 

o.oo 183.00 97.00 7~3.? "4 77 
C,.C(' o.r· C .r: r- ?33.4 n4 7fl 

1500.00 130.oc 40.00 234.l r4 7q 

111~.00 HS.CO le.QC 23'••? n4 8(, 

o.oo 3140.GO 1q75.oo ?34.J r4 RI 
o.oo 2570. 00 1565.00 235.J r4 ~2 

s1 .r r 41C. C,'°l 1%.00 235.2 n4 83 
119.00 350.00 345.00 235.~ r4 84 

0. ,.,,. 25".J~ If.or .re 235. 4 f'4 RS 

o.oo 10.co ~o.oo 235.5 ~4 Ro 
o.oo o.oo o.oo ?~5.~ r4 87 
c,.oo 450.CO 50.00 235. 7 r4 88 

785.00 150.00 15,00 236.1 r,4 Rq 

~.oo ~.0: c.r.r 23b.2 n4 nr 
O.JO O.C(l o.oo 2'3D • ., n4 91 
o.oo 500.CO 11s.nc 73~.4 "4 C)2 

15.00 11. OJ I .oo 241.1 "" 93 
1000,00 !BO.CO SA.00 ?41 .2 ('4 94 

~4C, -1C 64 .c,.. 6.00 242. I n4 95 
610.00 120.00 3.oc 742., f'4 C)fi 

2R.O'l 1• .o,~ 2.0~ 24 2. 3 ~4 97 
750.00 21R.Ci 4R.OO ?47.4 n4 CJ~ 

H zr .0c 32 5 • QC 147..00 242.'i !'4 qc, 

10.00 IS.CJ l .oo 242.6 ~4 100 



13.5 

PWR llAH Cl-31-n 

• l.,AL JEC FSTll<AH ISINUE Ul'II Tl IWITH l'IH~ HRJ Oil WASTE I 

fABLf "" SPI. ITS AA 5• crsr I NT,; 4-nJGIT COST COMP• Nf.,TS I nmuSANllS :JF nl'llLARS I 

s F~C TORY s SIT• • ~ITE C:AR!') 

-----'Oil ____ L6QQB !"AT[l\J.41... _____ --!C.tQl~I-----!IU~!l.f!!. _____________ 

450.00 75.CO 10.00 243.1 n4 1n1 
9.00 s .o,J 1 .00 243.2 C'4 102 
o.oo 145.CJ 95.00 744.l 1'4 103 
0.,:( 1n .C"" 7.':G 744.2 04 104 
o.oo 65.CO 4C'.OO 745.1 r,4 105 

63.00 275.CO 27. cO 745.7. [)4 106 
o.oo 63J.OO 210.00 245.3 r4 107 
o.oo I~ .r.o 6000 245.4 1'4 108 

4'15.CI 166.G•l f.00 2~6. I "" 109 
16,.0~ 1695.00 Ml.OO 246.7 flit 110 

ci."l~· 1vor• .,:'I"! 45C.OC 246.3 114 111 
o.oo ~oo.oo 175.00 246.4 f'4 112 

4 50. 00 ,50.00 1.5.00 ?46.~ !'4 113 
495. 00 153.00 50.00 251.1 l"4 114 

o.OG a.co o.oo 751.2 1)4 115 
62.00 154.C0 41.00 252.t ... ,. 116 

74?. no I0P.C0 556.00 757.2 r4 117 
4C(" .('Ir" 6C'C.(f'.I o.ob 252.3 r4 119 

25.0(1 so.r.o 10.o~ 253.1 n4 I 19 
(·. (' ';' 2,.,~ 15.~r 251.l "" 1,?1 

10.10 o.co o.oo 254.1 "" 121 
44.00 s.co l .00 254.2 r4 122 
50.Q(, o.cJ O,OC 2~4.3 r4 123 

A,00 1, en o.oo 254,4 ll4 174 
(.,C,'.. r,cn r-.e1: 254.~ ['4 12~ 

125,00 2,.00 0,00 25406 r,4 126 
o.oo o.co o.r.~ "" 121 
o.or (),00 C\,01) ri, 12~ 
O.Clr o.co 0,0(\ "" P9 
~ .r""' (',,:, .... 0.00 ('\4 130 
o.Jn o.~o o.oo f)lt 131 
( ,(·. (' .,,: c.or 04 1"12 
J,0.1 C,00 o.oo "" 133 
o.n O,C') o.oo r4 l]lt 

o.o,J O.J,) o.oc n4 13, 
0,J0 a.co o.oo !'4 11& 
o.!':·· ('.,!''] o.,~r. 1'4 137 
o.oa o.r.o o.oo 114 138 
a.on t).ca r..:.or "" 139 
0.0·1 0.00 o.oo "" 140 
o.on o.co o.oo 114 141 
':). fl,) o.•r"' o.oo 04 142 
o.oo o.r,o o.oo r,4 143 
r .• r .. ~.r,:"' c,.or.: 04 144 
C.JO o.oo o.oo r4 145 
o.oo o,co o.oo r,4 146 
C.O;J o.oo o.oc ,,,. 147 
o.on o.oo 0,00 n4 148 
/') .,':'('" V ,':f"I r,cr 04 149 
o.oo o.oo o.oo 114 150 
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PWR DATr r\-31-73 

•!NAL UFC ESTl~ATF ISINGLF UNITI !WITH NFAR ZFP~ ~An W~STFI 

TABLE 0~ SPLITS ~AS• [OST ,~,• 5-~IGIT rnsr cn~PnNF~TS I TH'IIJSA'l'lS DF l)Ol l AR<) 

I <ACTO'IY I SIT< • SITF CA>'l 
----'~l---------L4aOR-----~4If!UAL--------4(CCU~l----~U~3£3 ______________ _ 

lt l?.01) 
O.;) 

13002.00 
1.156.''0 

o.o 
o.o 
n.o 
'l.•: 
o.o ,.,, 
o.o 
o.o 

CJ3b.OO 
o.o 

o.u 
o.c 
o.o 
o.o 
c.c­
o.o 
""•O 
o.o 
o.o 
o.o 
O·.O 
I.!: 
o.o 
o.o 
o.o 
o.o 
C'.': 
o.o 
(;. ,, 
o.o 
o.o 
o.o 
o.o 
t.'.: 
O.IJ 
o.o 
o.o 
0.1) 
,.o 
o.o 

o.o 
o.o 
O.J 
().0 

175.CO 
1000.C'J 
117? :oo 

7q. ~0 
c.o 
o.c 
o.c 

o.c 
O."', 
o.c 
o.o 

so.co 
567.00 
452.C/J 
940. co 
8' .co 
o.c 
o.c 
(•.: 
o.c 
O.' 
o. C-
0 .C 
o.c 
o.~ 
O."! 
o.c 
o.c 
o.o 
o.c 
0.) 
o.~ 
(.1 

o.c 
0.(1 
0 .r, 
o.c 
C • J 
o.c 
o.c 
o.c 
o.c ('.I_,, 
o.c c., 
o.c 
'l.C 
o.o 
o.c 

154.~0 
2431.00 
4qo.oo 

4~ .oo 
o.o 
o.o 
o.o 
o.o 
O.IJ 
n.o 
o.o 
o.o 
6 .oo 

389.00 
22&.or 
520 • 00 

47.CC 
o.o 
o.o 
o.o 
o.o 
o.n 
o.o 
o.o 
o.o 
o.o 
0.0 
o.o 
r.o 
o.o 
o.o 
o.o 
o.o 
('. ,: 
o.o. 
o.o 
o.o 
o.n 
(.J 
c.o 
C .r, 
o.o 
o.o 
c.o 
().I) 

r.r, 
o .• o 
o.o 
o.o 
O.IJ 

222.11 r5 
222.12 IJ5 
22?.I~ rs 
2??.14 1'5 
222.21 rs 
222.22 n5 
272.'3 05 
222.24 rs 
22.?.11 05 
722.32 ns 
nz.33 M 
??2.34 n5 
232.21 n5 
?32.22 ns 
?32.23 n5 
?32.24 !15 
232. 25 1'5 

r5 
05 
~5 
05 
r,5 
rJ5 
rs 
M 
rs 
o~ 
rs 
rs 
rs 
05 
'15 
M 
os 
M 
n5 
M 
r~ 
1'5 
rs 
1'5 
r,s 
ns 
"5 
rs 
05 
ns 
1'5 
05 
rs 

I 
2 

4 
5 
& 
1 
8 
q 

I':, 
II 
12 
13 
14 
15 
l~ 
17 
19 
19 
2() 
71 
22 
B 
24 
25 
2b 
27 
28 
2'l 
JO 
~1 
32 
:?~ 
J4 
3S 
36 
31 
•e 
39 
40 
41 
42 
4~ 
44 
45 
4(, 

47 
48 
49 
50 
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p·.~ P. f'AH Cll-31-7"1 

Fl~AL Uf( fSffYAfE l~l~GLF U~lll !WITH NFAR 7F~~ PAD WASTFl 

Y • A • ~ / IC • 11 or 

WH(tl rF$C•l~f~ THF. l~f'IRHT COST (IJOVfS IN NU$-~Jl 

PAGFS 3-31, 3-)•, A\j~ C-4 AS Y('lnrrre:n nv l'IRNI 

_________ i _____________ a ______________ , ____________ ,..!l ______________ a,tWJ~I------t•!D-~J!Df! 

'"·• C49? ". D.?bG•>J r • t: 1.21·0· "'1 Al I 

o.c••MO 24.l 7COJ o.o 1,21000 92 Al ? 

0.0110, H.13 ~t;O 0,11 1.21()00 'l3 Al 1 

(). 0 n.o o.o o.o A I 4 

0.0 t1.0 o.o n.o AT 5 

.:, • o· 8.".') 0.0 Al t 

o.o 0.0 o.o o.o Al 7 

o.o o.o o.o ~ . , Al e 
?.O o.o o.o o.o Al q 

o.o IJ.O 0,0 o.o Al 10 

TARLF A.ii CciNTA I "JS f,C~STM'ITS •nR THF FQUA Tl C"I 

y . A • A • IX I PASE I .. c 

WHICH DfSfRIA~S T~F D!RFCT fllST II~ THOUSAll!lS OF NJlLAPSl 

LESS UJ"IT I NC.[~(,Y AWl SPARE PhRTS llF FACH 2-0IGIT ACCnlJNT 

AS \ FIJNCT IO"J o• POoER LfV~L MSF SIZF . l 000. 00 

________ i _____________ 3 _________ , _____________ a:to~ ________ ;1~0-~u~aEa_ 

1000.CJJOO o.o o.o 20 AA I 

14 229. coooo 19309.0nCC? 1.00321 71 AA ? 

14562.c,ioo" 41662.C((•"<.'. ~.92265 12 AA' 3 

,J. 0 62347.0,JCCO O.ROOOO 2' u 4 

o.o 14470.00CCO o.t-0000 24 u 5 

o.o 4VJ.OOOCil 0.30000 25' A~ I, 

r).C r.o o.o 26 AA 7 

"'I.-~ ·.:." "•'"' u 8 

o.c c.o c.o AA q 

o.c o.o r:.r, 0 11 

nATf 01-31-73 

<INAL UE( F5Tl~ATF ISIN&LF UNIT) IWiTH NFAR ZFRJ RAO ~ASTE) 

I AR I 

7 4 -.i r IAR7 

!AILLJE:itE.l!lfS__lljf_t,J~.E.LJlf_iD!t.l.I_!.C.r:•!JtuL ____________ C.A.B.LL~J~!l.EIL_ 

99t,64032.J20000 

lilLDf.Stlil!i.ES-lt!L~~~!l.fS_cr_LUllili_.a.c,tc1.tt1IS---------------'Al!.ll-~U~aEs __ 
0 0 1 3 ? l 2 2 2 6 r 4 3 4 3 4 'I 5 4 3 I All.4 1 

8 4 4 3 7 4 7 6 2 Z 4 5 l 3 7 t, 0 C (I O I ~R 4 2 

0 0 n O 0 0 0 0 0 0 D O O O C O O O 0 0 (A04 3 

UBL!l£.s.tSl!l.fS-Ibf-~U!!JllB-U£-2_!)~_!ttCJJtilS _____________ tasc_~u~aEa __ 
0 ·J a 0 0 : (l (l 0 0 0 0 0 C r ~ ~- ( I' 0 IAR5 I 
C 0 .) 0 (I J J 4 4 4 0 0 0 0 0 0 0 0 0 0 U~5 2 

0 0 J 0 0 C 1 0 0 0 0 ') 0 0 0 0 0 C 0 0 IAR5 3 

0 0 a 0 0 0 0 C 0 0 0 5 0 C 0 0 0 0 0 ,0 IAR5 4 

~ C t; ' C ( C 0 J 0 0 0 0 0 0 0 0 IAP5 5 

0 a 0 n 0 0 0 0 0 0 a 0 0 (I 0 0 0 0 0 0 UR5 6 

0 0 0 ( " ·1 0 C C C () 0 C J IAP5 7 

0 0 0 0 0 0 0 0 0 0 ') J 0 0 0 0 0 0 0 0 IAR5 e 



138 

PWR DATE 0l-H-73 

FINAL UEC ESTl"ATE !SINGLE UNITI (WITH NfAR ZERO RAO WASTEI 

-------------i.»Dl!.1111..lWllLf;;i_ ___________ _ 
11.&aLL..J.A&Z-L-1&&.l....L-li!IL_l __ ,.IJI.I~-------------- ------------1 1..z __ j I I I I 

---1-~I I I I 
i_ __ l---1 I I 
I l ____ 'L-J. I 
I L---P-1 I i_ __ ll,__f I I 
I L-L-1 I 

I I l---~·"--------------------------------------------------------------1 I L--L-1 I I I l __ o...Q.. -----------------------------------1 
I I Z I I 

I I 1- ---------------------------------------------1 I I 3 I I 
I I l_..Jl..Jl ---------------------------------1 
I I Z I I I I o o __ -------------------------------------------1 

1..--~ I 
I l__Q..o_____ --------------------------------------1 I Z 1 I 
I L..Jl...0 ------------------------------------------1 L-L-1 I 
I L-11..11..t...Q_o_o ---------------------------------1 1--D-1 I 

..__.,_~• I I 
!__i__l I 

I I ------------------------------------1 L--L-1 I 

I 1 ------------------------------------1 l_J_l I 

I L..-D....0 ---------------------------------------1 i_ __ l__L I 

I L_Q...Q...Q____ -------------------------------------1 i_ __ i__l I 

I l__D-Q...Q_Q___ ---------------------------------1 l___L-1 I 
I l__.Q...Q...Jl...Q_p_p_g_o_o____ ----------------------------------1 
l.___5-..l I 

I ----------------------------------1 1-..-L-1 I 

I Li.Q...Q ------------------------------1 ,L ___ 3__l I 

I L..-D....0 ------------•----------------------1 L-..6-...l I I 
I l.___11......l I 

I I L A A A A ~-A- --------------------------------------------1 I I 4 I I I I l __ Q,.!i...Jl...0___ -------------------------------------1 
I I 4 I I 
I I L P A A A ----------------------------------------1 I 1 __ ,1__1 I I I l __ g_g_o____ ----------------------------------1 I i_ __ L_l I 

I l__!.,.._:t-Q_Q...Jl...0-a_a ------------------------------------t I I !__Q_Q_Q_Q___ ----------------------------------1 L • ..6-...l I I 
I L--~l I 
I ·1 1-._o.._.p._____________ ------------1 
I i_ __ L_l I 

I I l __ Q...Q...Q...0..P- -------------------------------1 I L-~l I 
I I -------------------------------------1 I l___LJ. I I I L ---------------------------------1 I L__J_l I 
1 1 1_....,o....,_o_,o.._,o._ _____ ~., -----·------ --------------------------------1 I ,L __ J__! I 

I I Li.Q...Q...Q_ ------------------------------------1 l_ _ _!.,.._l I I 
I 1-~1 I 
I I l_..Q...Q___ -------------------------------------1 
I I 3 I I 

: L_~±- ----------- ·-------------------------t 
I I i__ -------------------------------1 
I L-6--1 I 
I I L A P A A A ---------------1 i_ __ o__J_ I 

.._ __ 4,.__._1 I I 
L_ __ ,1__l I 
I L __ a____i 
I L_ __ a.__i 

I L--D---1 
I Z I I 
I L~--1 
I L--'L-1 
J.___,1__l I 
I L---'L-1 I l __ o_l 
I l__D_l 
L--l---1 I 
I l.___11..-l .._ __ ._ ___ .._ ___ ~! A I 

------------------------------------------
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P\✓ P GAF 01-31-73 

< !"Al IJFC FSTJ~HE IS I "lGL F ll'IITl !WITH lloFAP l_fR!l ~An WAST 0 l 

1971 
CASH FLOW PWP 

FR ACT JON l'f AfCl1lJ"I T 
CO~STPUCT I CJN I 2 3 ~ ~ b 1 CAR 1 

?EHlOD-.ll::l~C-------------------------------------------------------------------------~uiaEB __ 
u.n o,o n.o 0,Cl o,n n.o "'l.r, r .r• CFU I 

o. oMno 1. co,100 o. 1) 0,00IC\O 0,n 0,,1 \),/) 0,/) er. r,A J 

0, C'•OOC\ 1,00000 o.c 0,003~~ 0,IJ n.n o.o 0,0 c•rA ' r-:.c6ri,~l' 1. r:c ,:1~ •'., o.' '.,nr1.ir I), ' (). 11 C,O CFCA 1 

n.n~ooo 1. oooJn 0,0 0.01200 o.o 0.n o.o n,r cr.r, a 

0.10000 1. coooo n.c J,Cll,ij4 ,,_n ,_,, '). ~ r • ., C•CA 11 

0, lZOOC l,OOJJO 0.0 0.0201>3 o.o ,,. n o.o a. 0 c•c~ 13 

O. l41"00 1. 00000 o,n 0,02451> o.o ll.O 0,0 o.o CFCA 15 

O,lbCQ( I ,GCG). n • 0.0281>3 ~.o ~.o o.o o.o CFCA 11 

o.1~000 1.coooo o.c 0.03284 o.o J,O o.o 0,0 CF CA I~ 

o.2~or,r l ,001j(• o. r:ic~55 o.r3~H• C'-.00<'77 C ,r~ I ,)4 : .C07l 5 ,,_,. ctcA 71 

a. 22000 \.000~0 Q,CC195 0.04490 0,?0273 0.00371 0,02535 o. 0 c•ca 73 

0,24000 1.coooo o. 0(375 0,05750 o.~n57~ 0.00713 1,048H r. ·, CFCA 25 

0.26000 1.000:io O.OC595 0,06090 0.00833 ·1.01131 o. 01735 o.o CFr,A 27 

0,29000 I, 00000 o.crR55 o. no10 0,01197 0,01075 0,11115 o.o CFCA 29 

J.10i,(1 ( 1. coon.:, r..czzcr: 0,0A41P. (,)1661 : .• ·7714 0.14410 0,0 CFO 31 

o. 32000 1.00000 0.(5200 0.10748 0.02249 0.04752 0.17290 O.D CFCA ~? 

0.34000 J,OOOJO Q. QO'J".",;i r.13418 ).1)29?5 •.1 .,1 7238 '),2')25: r..-"'I CFC~ 35 

0.11,000 1.00000 O. 13b00 0.16548 0.03689 J. 101°2 o. 23290 0,0 CFCA 37 

0.38000 1.00,)CV o. 19000 0.20078 0.04541 0.1%14 0.26410 o.o CFCA 39 

c. 4oo·Jr 1. ( ()')(:,:- 0.73440 0.23853 0,0582~ O. lhh/.9 0,29427 a.a CFC~ 41 

0,42000 1. onoon 0.25%0 0,277RO 0.07744 0 .1 AQ04 o. 32?40 o.o CFCA 43 

1:.44('.•0 l .0"C(' ::, '1.?A)i:'0 Y,3?rC,C r-.1rrr:1r: :,.21)"'1 ?. 350(' c. . CFC.A 45 

0,46000 I, 0000'1 o.32640 0,39f40 0.12784 0.?7260 0,42280 o.c C:CA 47 

0,4RQOO I, 00000 o. 38560 0,49360 0.lb0ll o.~584'' '),5212·: ri .... CFr.h 4~ 

o.soooo 1, OOJJO 0 • 44 320 o.~1199 0.19~28 0.43970 o.1>0120 o. a CFC~ 51 

o. 52G00 1. cooon o·.4848! O,blMO 0.71157 0,4Rb~O o.&?cn2 0,(' CFC~ ~3 

C. 54'.c~C J. "'r )J ,, o. s2,1.:1 ,; • 1>2q99 1. 27CC( '1,52Jill 0,621>81 a.a c•c• 55 

0.56000 1,cooao 0. 5l~b0 0.681>92 o,·,29&44 0.%120 0,b132J o.o C•CA 57 

o.soroc 1.00QJf) o. f.144( ~.75R,18 n,31c,qt ',.6~'/PO ~.6448~ r.o r•o ~() 

0,60000 ,1., 0000 O o. 6600,) 0,81000 a. TJqq9 f),650<)0 0,61>~('0 o,r C<r.>. (,1 

0.b'000 I, 00000 0, 70ll00 0,8400(\ O,P3507 o.onoo o.1,~5no 0.0 CFCA ~3 

C,<,4("C. l,CO)),J ~.1•000 O,R6000 O,ij5200 o. 75000 o. 72000 o.o CFCA 65 

a. t hooo I, 00000 0,BCO-JO 0,81600 0.8l260 O,NHOI 0, 7'>7CO o,o CFCA t,1 

'l, ~Rnc·,r 1. !)(":,.ii_;.1, ,e31>M '),08bb1 C,8681>7 "· 83: i)~ ,,A:334 c. . CFC.~ ~l 

o. 70000 I, OOOJJ 0, HfnO O,B'l4RC o,BH04 r).8520(1 o. 8431>() o.o CFC4 71 

0,7'()00 1, 00000 0, ~GORO 0,'10000 0,88/SI, ,.~Tr•)(, ~.8624) ". ~ C<CA 73 

o. 7'.000 1,0000(1 O,GIOOO 0,'10320 0,<10000 1.8~000 0, A11.lOO 0,0 CFC\ 75 

0,71,000 1,000\lO o,ql<J77 0,'10500 o. <101>56 O,R9V, o,eqsn o.o CFr~ 77 

"· 1F1r"'lo I, (IOC(, \.' '.''. ()?"(.'.~ 1,9100( ,1. 'llCCl ·,.910,0 0,'10000 r,o CFC& 7q 

a. ROOOr I. OOOJO 0,95001 0,<15001 'l, '14533 0,9441,f, 0,91934 1,noono r.•c~ et 

o. 87000 1. oooon 1· .• .c,54(.il <,,q5134 ~-. q-;,qqq 1,.95·:•:"',r J.q\~-'."l~ 1. :rri~ '.'\ CFCA q3 

o. 84000 1.noooo o. "1~680 0,<15800 O.".>blq~ o,q519q 0.9~000 1. 0000, ere~ ~5 

0,86('00 1. cr,ooo o. 0 1-407 0.91,~0(' 0,%640 0.96640 0,'lbbOO 1,000°, CFCA 87 

0, 88MC 1,00000 n.~6520 0,9bf02 O,'lb'l60 0,9A760 0,982Jtl l, lOOOJ C•CA ~9 

o.9ooor 1.00000 o.~1400 0,97400 0,'17~2C 1.00000 o. 'l'l44, l, ooio, CFCA 91 

r,9lCOC' l,'10)00 ~ .c;e20; 1.<J820f ry.qec-er 1.r:,0JOV !J.999b ... l,JOOOl CFCA 93 

0.94000 1.cno10 0,9qooo 0,<19COO o,q9000 0,99<199 1.00000 l,OOOOJ r.= CA q~ 

0,%000 1.cco,10 o,qq5zo 0.<1<1520 ~.9952( l .~OJ•)C 1., ... c,c:·I", I, 1r1:.) CFr.A 97 

J.9~000 1. 00000 0, Oq880 0,99RRO O.<l<IRHO 1.00000 l,OJOOO l,OOOOJ tFCA 9'1 



UJ ... 
C( 
0 

a , 
0, 

.., 
er: 
C ... 
L' 
er 
u 

X 

:a: 

QC 
UJ 

i1 
~ 
ZJ 

I 
~ 
XI 
<!I 
-:A 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
l 
I .,,. 

• ,rj 
c,i 
.J 

I 
I 

I 
I 
I .... 
I 
I 
I 

I 
I 
I 
I 
I 
I 

4 
I 
I 

I 
I 
I 
I 
I 
I 

lt'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

""1 

I 
I 
I 
I 
I 
I 
I 
I .... 
I 
I 
I 
I 
I 
I 
I 

I 
I 

"l 
I 
I 

I 
I 
I 
I 
I 
I 
I ... 
I 

~ \"\; l"f"I ... + ./'I 
q O O O ::-

Q-1'.'\J""'..:t'J'\..C, 
~ ~ ..... "-' _. ~ 

; I • -I"....,,.,....., 
-:r: ":("']"',-rs :f' 
~ u ~ ~...., 
Cl Cl Cl "i Cl 
.Ir .L .L ... j 

---.i~-lt_,._,,_.-.j_. ... 
1'.'r:CC:1'.'.!'rr-r:,r:r:·,r,r 

;;':t~;;~~~~~~;; 
u..].i...;..1..L.L.L.LU...L 

0 r• 

0 0 

g . ~; ir.oqoc ll'IO . . . . . . 
00 oc oc 

0 
0 
0 
CD 
NC 

~

i ~ 
oc ~o . . . . . 

cc c., C O ::_1 

0 
0 
0 
Q'.) 

C• C . . 
c:: 

C 
C 
0 
N 
co 
C c:, 

c-, , C 
c, C 
0 0 
~ ,.., 
-ct: CC . . . . 
0 CC CC, 

C 
C, 

0 
Q'.) 

cc . . 
00 

CC· 
C r, 
("') e) 
"',._ 
W-, C 
• • co 

C" C'i 
C'J 0 
cc 
I{',,_,.: ,.,., ... . . 
c, C.· 

C: C 

0 
c, 
C 
N 
co . . . . 

oc:::cc. 

O C 

0 C· 
C ~! C 
0 C, C 
... c 
o ... . . . . 

CJ CC C· C: 

. . 
c., C. cc 

G C. C. C 
cc~c 
C, I/' C. r 

c., C. C d 
c r .. r c: q 

..c, t' I"- -
11 r) r> c r1 

a, C.- r,. 1"'"! 
NC f'.; C ccccccocc·-l . . . . . . . 

{. C r C C c· C- C C. C. (_ C (' c., r ::-~· 

C 
0 
c, 
("'; 

- ,j ('. 

C 
0 
C 

r .. r 1•, :::; . . . . 
C. C C, C 

'-' 
0 
c-, 
C 

c,c--cc . . . . 
cc..cr:c.c 

Z· tL ~HO.;:! 

V. 
Q. 
C .._ 
L. 
< 

... 

I L/V 
. :x 
I J.J 

,rj 
:El 
:)I 
ZI 

I 
Cl 
3'1 
<!I 
J 

l 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 

D::'I 
n 
,rj 

j 
I 
I 
I 
I 
I 
I 

""1 
I 

I 
I 
I 
I 
I 
I 
I 

4 
I 
I 

I 
I 
I 
I 
I 
I 

U"i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ 
I 

I 
I 
I 
I 
I 
I 
I 
I .... 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

M 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 

.-4 

C 
C 
C 
ff', 

00 
c., C' 
O C O',.. 
II' C . . 
c, C 

C C': 
~CC 
c, C 
11'1 .... 

0 0 
• • 0 0 

. . 
co 

0 
0 
0 

"' ooc . . 
00 

0 
0 
0 
'N 
00 . . 
o c·, 

C·O 
or 
00 
,-, C· "· o ... . . 
OC· 

0 (', 
occ 
0 C. 
Nr"I 

C C. . . ("(, -i ("': C"'· ~­. . . . 0 "' 
C' C• C CCC.(:,OC 

c-,c,cc 
cc 
r-, If', 

C. 0 C 
,- C.. C 

",. r 
I' C C ,£JN 

NO l'\,C,C.OC. . . . . . . . . 
ccc~,r c.jcc.c-. 

I I 

g d 
g ~ ~ 

(., 

C 

C. -d' C: ••1 < C "J c _, C' 
• • 41 • • J • • 

cc.cc.c.cc,;lcc.c 

i 
'fl Sn NI OHNld•I 

Cl 
C C. 

! r"') C 

I " r< 
OC C .. :C:•C . . ~ . . 
CC'. C.I C CC 

C, 
0 
~, ,., 

rrc~rc . . . . 
ccc:c,;oc 

i 

I 
I 



""IXII\G c.1.cTni::~ c: 1..t e1-1sf v~T~PJ.\l 

c.c 
.: . ~-
o. ,J 
).0 
J.O 
c.o 

1. 000 
0.1 
,,. J 

o.n 
., • l 
o.o 
o.o 
J.O 
o.n 

O.C79 
.-:.r.7q 
IJ.079 
0,471 
0.211 
:,.oaf 
'. .• Cl5 
o.o 
:l.O 
J.O 
a.o 
c .r 
O.G 
0.r. 
o.c 
o.o 

o. C Jg 
tJ. (7CJ 
0.01g 
0.411 
O.Z71 
O.CCl-
n. •' I 5 
o.c 
o.c 
,1. J 
o.c 

o.c 

J.O 
o.o 

0.079, 
~.J79 
0.079 
C.471 
J.271 
n.oct. 
~. 015 
o.o 
,.n 
o.o 
o.o 

o.n 
.).( 

1.0 
o.o 

141 

11ATF '. l-31-H 

J.r1r: 
,;.--:-70 
0.07Q 
C.4 71 
1.?71 
o.oot­
, • C 15 
o.c 
,.r 
o.o 
o.o 
o.o 
o.o 
•.c 
O.CI 
o.o 

.).·"." 19 
'•'79 
:,,.c-1n 
~.47\ 
0,271 
0,006 
""· 015 
o.c , . .-
J. f"'i 

o.o 
o.o 
o.n 

0 ,.f'7(.~ 

C • )7C. 
0,079 
').~71 
o. 711 
O.<lr~ 
o • .JI 5 
o.r 
(' . 
o.o 
0.0 
o.o 
:,,J 

o.o 
O.{ 

'IIAN~Fl ~ 
IBFA•S 
~ FLANGFS 
Of-RAPS 
•E)1~1~ co~cqeTr 
Pt VF]~" 
LU~HR 
L A•;n 
UN~S<;JG~EO 
u111asqr.~fr 
UNASSl(;VE~ 
UNASqGNFn 
llNAS<; fr,~fC 
U'I"> IG~fr 
IIN~SSIGVtr­
UVASSIG~EO 

FAC~? 01 
rA:~z·oz 
rAre2 OJ 
FACB2 r4 
FACq2 05 
FAC~? Ob 
FACR2 07 
F•CR? 08 
FACt12 ~9 
FAr.P,7 I~ 
FACfl2 II 
FAC82 12 
FACRZ 13 
FAr.R2 14 
FACR2 15 
FACfl7 lb 

~IXING FACTnRS •OR SIT• MITfPIAL 
ArcriuNT 

-'----------l----------~---------~----------b----------I------~Al~~l!L __________ !J80JIU~~fq 

o.o 
o.o 
o.o 

O. r) 

o.n 
1.000 
o.c 
1).0 
C.' 
"· 0 0.1 
o.o 
0.1 

o. 079 
J.079 
0.079 

,471 
0,271 
(.; .C'Jr.~(i 
n.015 
u.o 
o.o 
o.o 
(:.(, 

0.0 
'J,O 
o.o 
o.o 
:.c 

r:-. c1q 
O,C79 
O.C7~ 
0,471 
0,271 
c- .rr:6 
0.015 
0,0 
o.c 
o.o 
, ..... ~ 
o.c 
(; •" 
0.0 
o.c 
o.v 

.,.:nq 
J,079 
~.OH 
0.471 
o. 271 
,. er" 
0.015 
0,0 
o.o 
n.o 
u.o 
o.o 

o.o 
o.o 
o.o 

I: .~7C) 
0,07~ 
o.01q 
0.471 
0.211 
~.ret, 
0,015 
~-~ 
J.O 
o.r 
r .• o 
o.o 
0 .( 
o.c 
o.o 
o.o 

"·1)7'l 
0.079 
0,01'1 
0.471 
0.,11 
'). :'\r ,., 

a.ens 

J,,J 
o.o 
0.:) 
o.n 
~ ' 

O.t) 

o.o 
o.o 

"i.ri19 
0,079 
o. 07'l 
0.471 
0.?71 
'" • '.~,. t. 
0.015 
r..,, 
o.o 
11.0 
o.n 
o.o 
'). ~, 
o.o 
o.o 
o • .) 

r.>1•11J~FL S 
I HF•~ S 
• FL~I\IGES 
RF-RA~S 
IF'll~IX cn~c,ETf 
PLVF1P'4 
I IJ~P•P 
LAN!' 
tJI\JASS IGl\lfr> 
JNASSIG~Fn 
UNA5S I GNFD 
UNA SS I G'-Erl 
UNH, IG.,.frt 
tJNASSIG~EO 
JtsAS, Ir.Nm 
Ul\1-\SqGNF'l 

HCS2 Cl 
<A~S2 02 
FACSZ r] 

rar.sz 04 
FA:s, 0~ 
FACS2 06 
FACS? ~7 
rar.sz .Js 
r•csz o9 
FACS? 10 
FAr~, 11 
FAC:S? 12 
FArs2 13 
FaCS2 14 
r,:sz 15 
F-ACS? 16 



142 

l'lhTE Cl-31-73 

FINAL UEC ESTl~ATf ISl~GLE U~ITI (WITH NfAR ZFRO ~AO WASTFI 

ARLE AC2 l"FSCRl~ES THF 2-nlGJT ACCOIJNT NUMqfRS ANn ALP'<ARETIC INF• ~~ATlnN PRJm 1N OUTPUT 
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Fl~AL u<r ESTl~ATF 151~GLf UNIT) 

TABLE \C3 nFSCRIOFS THE 3-n1r,JT A(CQUNT NlJ"~fRS 611,0 AIPHAflFTlf INF~~'IATJ('"J PPJNT JJ,j OUTPUT 
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•fACTaR CnR• COOlANT' SYST'MS 
RFACTa• RLA~KET cnnLANT svsrr•s 
J~T•~~cn1••E Lnnp CCCLANT SYSTf~S 
r.'FSIJLJ.•.1 H!='A.f ~F~cvt.L SYSTFM •• • • 

F~FR~F~CV ~HUTOGW~ rR rr~~ l~OLATJCN corLING svsrr~ 
(OCLA~T l~J~Cfl~N A~, rnR~ SPRhY/Fl~ODI~G SYSTFM~ 
(ONTAl~ME~• HFAT •ASCRPT!n~ AFJF(TION SY5TF~S 
LICUI~ w•SH PRrCFSSl~G •Oll!PMrnT • • 
GASFlUS W~,5TF.5 MW [°F GAS PPO(£SSTNG FOIJIP~FNT 
,rL I') WASH5 PRO(rSSJ"IG FOIJIP'4'-!T • 
FUEL ~ANnL I~~ H 10L s. FQIII PM""'' A .. n WSTfMS • 
~FMOH VIF•l~G FOUIP~c, l • • • • • 
~-FRVICF PL\lrnRMS • • • • • • • 
FUH STOR.\Gt, CLr:ANJ•r;, ANO Ji',SPFCTICN [OUIP"'•NT 
l~'FRT GAS 5yq•.,5 • • • • • • • 

5PfCIAL HFHl~G SYSTF'4S • • • •• 
COOL~NT PFCFJVJ~r,, sTr~AGF, ANn MAKFUP SYSTFMS 
rco1_A"T (1-!Ak:;F, VOLUM• CONTROL, RFLIFF, ST(. 
ro• LlNT PURIFJ(ATlnN ~ CH•Ml(AL TOFATMF"IT SYST•~s 
c1.uT•l LFAK ~crErr10~ svsTcMS 
nuxlLl~~,~s cnOLING SYSTFMS •• 
•~IijTF~ANCE ~OUIPf,l<~T •••• 
~!SCELLANC'1US 5USPF~5E !TC~§ 

211 
711 
211 
?12 
?.12 
21? 
n3 
213 
2\4 
214 
214 
215 
21~ 
?l& 
7.lb 
?17 
217 

271 
221 
271 
221 
22' 
22? 
222 
223 

2B 
??'1 

22 l 
224 
274 
224 
225 
22~ 
2?5 
725 
22b 
22C. 
226 
22b 
221, 
22~ 
226 
721, 
n1, 

,r4 
hC4 
Ar4 
AC4 
•C4 
\r4 
•u 
•r4 
4(4 

AC4 
H4 
Af4 
A(4 
M4 
tC4 
6(4 
M'.4 
4(4 
Ar4 
AC4 
AC4 
•f4 
SC4 
U4 
Af4 
Ar4 
M4 
hC4 
,r.4 
M4 
AC4 
•r4 
A(4 
H4 
fl.r,. 
,r4 
S(4 

AC4 
AC4 
•r.4 
AC4 
U4 
-r4 
h(4 
AC4 
Ar4 
•C4 
AC4 
tr 4 
Ar4 

? 

3 
4 
~ 
~ 
7 
a 
9 

D 
ll 
12 
13 
14 
15 
16 
17 
18 
)'I 

20 
21 
l7 
21 
24 
l5 
2~ 
27 
?8 
2" 
3(' 

31 
32 
3~ 
34 
35 
3& 
37 
~R 

39 
4J 
41 
4? 
43 
44 
45 
46 
47 
4~ 
49 
51) 



• I 
• z 
.3 

·" .5 
• 1 
• 2 
.3 
.4 
.1 
.2 
.l 
.1 
• 2 
.3 
.4 
.5 
.b 
.7 
.9 
.1 
.2 
.3 
.4 
• l 
.2 
.3 
.4 
.1 
.2 
.! 
.1 
.2 
,3 

·" .5 
,b 
.7 
.1 . , 
.3 
• 4 
• 1 
• 2 
.1 
• 2 
.3 
.4 -~ 
.b 
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PWR ClATF <'I-H-73 

FllliAl UFC F5Tl~ATF ISINGlf UNITI (WITH Nl~P lfPn "AD WASTFI 

!>'FACJOq: Fill'~t~S'S :,;,r f·JIUH'!Vf'lrllT ••••• 

rn.•P..JT!=O F")i:Jl Pi'tE~r • • • • •••••• 

~MII\Yl'1111 "IO•IITC•I''" SY~T•,ts II'< 227,11 
ISQl4TF.!J INr!ICATHIG &Nn PF(<J<tC'I~(; G'IGfS I !Iii 227.11 

CONT~OL ANC INSTRUM•~T ~!PING 
an1LERS A~0/0~ SUPF~HFATF•S 
DRAFT SYSTEMS • 
FUFL HhNDllNG SYSTF•S • • • 
hSH HANDLING SYST•MS 
SPECIAL STRU:TUOES 
MATF~IALS HANDLING •QU(PM•~T 
MATF~IALS RECFIVING •Nn srn~AGF SVSTE~S 
TUR~INF-G•NERATD~S A~n A(CFSSaRlfS 
FCU~r!ATIONS • 
STAN~HY FXCITFOS 
LU6~1CSTING SYSTF~ 
GAS SYSTEMS 
MEHFATFRS (IN 231,ll 
SHIFLIJING • • 
WEATHER-P<tnOF HnUSl~G 
WATE~ INThKF COW~ON F\(ILITIES 
CIRCULATING ~ATFO SYSTE~S 
COOL(Nr. T!lWFRS 
• THE• SYSfEMS RFJE(TING HFAT T~ THF AT~OSPHF••• 
CCNnENS•RS •• • • 
CONf>F'ISAH SYSHM • • 
GAS RFMOVAl SYST(M 
TUR~INE BYPASS SYSTF• 
RFGFN•qATIVE HFAT F~CHANGFRS 
PUMPS • • , 
PIPl~G A'ln TA~KS , , 
MAIN STFAM JR nTHH V4PC1R PIPING 
lUR~INE AUXILIAPIFS , •• 
AU~ILlh•l~S COClLING SYST•~ 
14AKE1JP TR•AT'4FNT SVSF'4S , , 
CHF~ICAL TREATMFNT AN~ cn~DENSAT< PURIFICATION SYST••~ 
CFNTRAL LUPRICATION SFRVICf SYSTF~ 
Ml SC':LLANErJlJS SIJSPFNS• ITr~s 
PROCESS I & C EQUIP~CNT • , • 
tnMPUTFR EQUI PMfNT I I', 227.? I • 
ISOLAT[D INDICATING •ND RFCrJRDING GAGES IIN 23~.II 
CONTROL AND INSTRUMf~T PIPl'IG •• 
GFNFRAT<JR Cl~CUITS •• • •••• 
STATION SERVICE • • • • • 
STATION SE'tVICE AND STARTUP TRANSFOR~FRS 
LOW vnLTAGF UNIT su•STAT!nNS AIIID LIGHTING HANSFOR~fRS • 
PATTERY SYSTeMS • • • • 
DlfS<L FNGINf GfNFRATnRS 
GAS TU~~INF G•NtRATOPS 
'40TC~ GENFRATn• S~TS 

21, 
n1 
?21 
22.q 
n-i 
22~ 
n3 
;:!2') 
U·l 
,n 
231 
'31 
2Jl 
731 
?.II 
231 
711 
2.31 
ZH 
232 
?3? 
23' 
213 
2~~ 

233 
2H 
234 
734 
,34 
2H 
21~ 
2"\S 
2~5 

23~ 
235 
235 
231, 

ZJo 
236 
?16 
241 
241 
242 
24? 
24? 
242 
?4? 
24l 

-to. "H .,,. -~ 
A("4, 'le\ 
IC:f.t C'• 
Ar4 'i5 
,r4 5~ 
h(4 57 
U4 5~ 
A(4 59 
•r4 1,· 

Ar4 bl 
U4 ~7 
•C4 bl 
H4 64 
t.~4 65 
A(4 bb 
AC4 1,7 
AC4 bR 
Ar4 1,9 
Ar 4 7;1 
U4 71 
IIC4 H 
H4 73 
AC4 74 
Ar4 75 
Ar.4 71, 
Ar4 n 
Ar.4 B 
AC4 7q 
,r4 so 
Ar4 RI 

'AU 82 
Ar4 r, 
'[4 R4 
IIC4 ~5 
/\(4 86 
AC4 87 
AC4 ~, 

AC'.'• 99 
/l(4 qi"'; 

Ar4 'll 
,c4 'I? 
ftC4 91 
AC4 94 
AC4 '15 
AC4 % 
A(I. q7 
H4 9R 
11,(4 QO 

A.,:4 } ~ _l 
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p·,.;P nATE ('l-31-7': 

Fl~AL u•r es11••rr ,~1~Glf UNIT( (Willi "JF>A zr~'.l RA!' W\STFI 

TARL~ \[4 o,,c-,~ES TH[ 4-')IGIT Af(ll\JNT Nll~•~os AfYO AIPHARHI( 11.F1evu1n:11 PO('ll ,~ ilUTP\IT 

ACUJ_..ALf~AfEUC_l~fQ~~!lli~------------------------------t!!~-~U~!f~ 

.1 ~· 1r.: 
('l'HOCL ArJ,APn •c• C(CfTQIC SVSH~S 241 A('• IOI 

.2 AIJXlll~RY l"t:),tr-Q ·~() ~ t G'!fl t Of1ARl'S 24 3 AC< I '.l' 

.I r.~r-ff,{1U STAT!f1N GPOL•\!"'l~G SVSTFI' ?44 ~(4 ll'l 

.2 r IP r- Pk'.1Tfff(r"N Sl'STr• . . 244 Af 4 104 

.1 COI\CKETr CAHlF TUNqc1 S, r•r~rnFs, A'lD l=NVr'l ;;:,i: S 24 > A(4 105 

.z ( A A,I ~ T?AYS A~n SUPPCRTS 245 AC 4 I Ob 

.3 coMnutr . . . . ?45 H4 101 

.4 [IT Hf~ ; TRIJCTU°' FS . 245 AC4 10!½ 

.I GENCq,A.TQR Cl~rtJITS 24~ A[4 109 

., qAT!J'l S•PVIU P• wr:-:i:z: WIRI~<; . . 24~ Af4 11 > ., C(1Nl0"L WIRl'IG 246 Af 4 111 

·'• INSHU'ffNT WIPING 24~ A(4 IP 

.5 CONT A 1 "•~•,n PCNfT>Al 10~:S 246 AC4 113 

.1 CR fif·JFS, Hr. I ST S, AN fl ~n~OP ~ll S 251 ~C4 114 

.7 HILi/AV ANO ROAr'WAY c JUI PMfNT 251 A(4 115 

.I Al~ SV<;Tl"'.~5 . . . . 7.57. •r• 116 

.2 w,.rr~ SVSH~S . . . . . 25;, AC4 11 7 

.3 ~UX!L! dSV H•ATl~•G SlF•~ . 25? Ar.4 IIR 

.1 L'l(dl C•J~~U~ICATIC'~S Sl'STEl'S 25' •C4 lB 

.z SI G~AL SYS yr~ S . 253 ~(4 12) 

.1 5,HTV <QUIP~CNT . . . . 254 ,c4 121 

.? SHOP, LAP,')R4lf:RY, ·~~ TFST ~QUIP~•l<T. 254 A(4 12~ 

•. l ,1, F ,crc !=Q'Jl 0 !14fNT A~f1 FUP~ ISYI ... GS 2,4 •c• 123 

.4 CHAN~F. QOOt., FOUi PM[~ T . . . . . ?54 AC4 124 

.5 •NVl~O~~FNTAL '-'(;l\lJTf:l<H!G rQUIPMFNT 254 AC4 125 

.6 ~!NI% FACILITlfS Z54 AC4 126 

• • . • • • • • • • • • • • .. • • • • • • • • • • • • • AC4 127 

• • • • • • • • • • • • • • • • • • • • • . . • • • • • ~C4 12~ 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • AC4 ll'l . • • • • • • • • • . • • • • • • • • • • • • • • • .. • ~r.4 130 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • A(4 DI 

• • • • • • • • • • • • • • • • • • • • • • • . • • • • ~C4 1 l?. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • M4 133 

• • • • • • • • • • • • • • • • • • • • • • • • • • • Ar4 114 

• • • • • • • • • • • . • • • • • • • • • • • • • • • ~r4 115 

• • • . • • • • • • • • . • • • • • • • • • • • • • • • AC4 1% 

• • • • • • • • • • • • • • • • • • • • ,. • • • • • • • AC 4 137 . • • • • • • • • • • • • • . • • • • • • • • • • • • • H4 13A 

• • • . • • • • • • • • • • • • • • • • • • • • • • • • AC4 11'1 

• • * • • * • • • * • " • • • • • • • • • • • • • . . * ~(4 140 

• • • • • • * • • • • • • • • • • • • • • • • • • • . • H.4 141 

• • • • • • • • • • • • * • • • • • • • • • • • • • • • AC4 142 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • A(4 l 4~ 

• • • • • • • • • . • • • • • • • • • • • • • • • • * . AC4 144 

• • • . • • • • • • " • • • • • • • • • • • • • • • • • A(4 I 4~ 

• • • • • * • • • • • • • • • • • • • • • • • • • • • • AC4 l '+6 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • ~C4 147 

• • • * • • • • • • • • • • • • • • • • • • • • • • • • •C4 14~ 

• • • • • • • • • • • • • • • • • • • • • • • • • • * • A(4 14q 

• • • • .. • • • • • • • • • • • • • • • • • • • • • • • ~(4 150 
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PWR nHF n-31-73 

FINAL LIEC ESTIMATf ISl~Glf UNIT l (WITH NFAP lF•n P4~ WAST') 

ABLE ACS o•sc~JRFS TH~ s-ntGIT ACfnUNT !11\JM~FRS AN!' ALPHAij<T IC II\IF1~~ATIIJN P< I !\IT )~ cUTPUT 

CLt,IU_Al.f~Aafr..u;_l~f•B~!Il,.!L __ _ _____ tA~~-!iU~~Ea 

.ll PUMPS . . . . 2'-?.l ,\( 5 

.12 PIPING 5YSH~ . . . 722.1 11 ,:5 2 

.13 STEA'4 GFNrRATORS 222.1 ,~r i:; 3 

.14 PRFSSUO 1711\iG SYSTFM 222.1 H~ 4 

.21 PUMPS . . zn Af5 5 

.~? PJPl'IG SYSTF:M 2;,.2 Af. 5 6 

.23 HFAT fXCHAI\IGER FQUI Pl'"NT 222 Ar5 1 

.24 PRESSURIZING SYSTEM . 222 Af 5 ~ 

.31 PUMPS . . 2n Af5 u 

.32 PIPING SYS HM . . . 22? tr5 I~ .~, HEH EXC.flANGH fQUJF~F'<T :>?~ ars II 

.34 PPFSSUR!Zf'lr, SYSTFM 222 ~r ~ I~ 

.21 PUMPS . . . . n? M5 I'.' 
• 22 PIPING • . . . l12 tC5 14 
.23 O!SC~ARGE T'JNNFL 232 1i.r,5 15 
.?4 O!SCHAP,F CANAL ANO S TRUC TU? ~S 232 AC5 16 
.25 DFJCING PUMP PIT S TRUCTURFS 23l AC.~ 17 

• • • • * • • • .. .. • • • • • • • * • • • • • • • • • • ACS t• 
• • • * • • • • • • • • • • • • • • • • • • .. • • • • * H5 19 

* • • * • • • • • .. • • • • • • • • .. • • * .. .. * • * • Af5 ?0 

• • • .. • • • • • • • .. • • .. .. • • • • • • • .. • • .. * AC5 21 

• • .. • • • • • • • • • * • * • * • • • • • • * • • • • AC5 22 

• • • • • • .. • • • • • • • • • • • • • • • • * • • • • H5 23 

* • • * • • • .. • • • • • • • • • • • • • • • • * • • • MS ?4 

• • * • • • • • .. • • • • .. .. • • • • • • • • • .. • • • Af.5 ,~ 
• • • • • • • • • • • • • • * • * • • • • • • • * • • • ~(5 26 

• • • .. * • • • • • • • • • • • • .. • • • • • • • • • • ns ?1 

• • • • • • .. • • • • • • • • • • • • • • • • • • • • • ncs 2A 

• * • • • • • • • • • • • • • • • • • • • • • • * • . • •rs 2'I 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • Ar• 30 

• • • • • • • • • • • • • * • • • • • • • • • • * • • • Af 5 31 

• • • • • • • • • " • • • • • • • • • • • • • • • • • • ·ACS 3' 

• • * • • • • • • * • • • • • • • • • • • • • • • • • • AC 5 3l 

• • • • • • • • • • • • • • • • • • • • • • • • • • . • AC~ 34 

• • • • • • .. • • • • • • • • • • • • • • • • • . • • • AC5 35 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • •r~ 3~ 

* • • • • • • • • • • • • • • • • • • .. • • • • • • • • Af 5 • 7 

• • * • * * * • • • • • • • • • • * • • • • • • • .. • • 4(5 3A 

• • • • • • • • • * * • • • • • • • • • • • • * • • • • Ars 3g 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • •rs 4!' 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • A(5 41 

• • • • • • • • • .. • • • • • • • • • • • • • • • . • • ,rs 4? 

• • • • • • • • • * • • • • • • • • • .. • * * • • • * • A(';S 43 

• • • * • • • • • • • • • • • • • • • • • • • • • • • • AC~ 44 

• • • .. • • • • • • • • • * • • • • • • • • • • • • • • r.r. ~ 4S 

• • • • • • • • • • • • • • • • . • • • • • • • • • • • Af5 46 

• • • • • • • • • • • • • • • • • • • • • • • • • * • • AO 47 

• • • • • • • • • • • • • • • • • . • • • * • • • • • . AC5 49 

* * • • • • • • • • • • • • • • • • * • • • • • • • • . ACS 4l 

• • • • • • • • • • • • • • • * • • • • • • • • • • • • ACS 5J 

OATF ~1-31-73 

FINAL UEC ESTl~ATr ISINGLF UNITI (WITH NFAR ZFRO RA~ WASTCI 

ABLE ACC· DESCµ IRES THE ?-DIGIT ACCmJNT NUMRFRS ANO •LPHAeFT IC INFORMATIOr. •RINT )~ JuT•ur 

~ LAN') ANO LANfl RIGHTS . . . •re 
1 STRUCTURFS A~~ SITE FACT LIT IFS ~er 
2 REACTOR PLAI\IT EOUIP~FNT . . MC 
3 TURRI NF PL ANT EQII I P,-,F"IT . . A( C 
4 HFCTRTC PLANT EQUIPnNT Arc 5 
5 MJ SCELLANEC'IJS PLANT EQUIPMrNT AfC ,, 
I, SPECIAL MHERIALS . . . ACC 1 
I CONSTRUCTION FACILITIES, FOUi PMFNT 1 ANIJ SERVI CFS ACC 8 
2 ENGJ~EERJNG AND CJNSTRUCTION MA~AGE~FNT SERVI US •cc q 
3 OTHFR COSTS . . . . . ACf 1: 
4 INTERFST DURJ NG UJ~ST~U(T ION ACC II 

* •• • • • • • • • • * • • • • • •• • • • • • • • • • ACC 12 



Appendix B 

CONLAM AUX:U.IARY PROORAM 

Auxiliary program CONLAM is used to generate a historical data tape 

containing information on labor and material costs for the 23 cities 

shown previously in Fig. 7. Data for other locations can also be entered 

through this program as they become available However, normal applica­

tion of CONLAM will be limited to updating cost data for the existing 23 

cities at regular time intervals. It is suggested that six-month inter­

vals be used when updating existing data or creating new data sets. How­

ever, other time intervals are acceptable. 

Data can be read for a maximum of 30 time periods, as specified by 

the user, for each of the 23 locations and are written in hexidecimal on 

a nine-track tape for use by subprogram CONII in the CONCEPI' program . .M;, 

the user's option, data can be read either (1) from cards alone when in­

itially generating a tape or (2) fran an existing tape and from cards when 

updating or modifying an existing tape. In either case, a new tape is 

produced. Options also exist for punching card decks of the data stored 

on tape and producing two types of listings: (1) card image output and 

(2) tabular output. 

The following pages of Appendix B include (1) a description of the 

input data requirements, (2) blank keypunch forms for coding input data, 

(3) a FORTRAN listing of the program, containing examples of the two types 

of card input, followed by example input data for updating an existing 

tape, and (4) an example of tabular output. Note that card 2 is not used 

when updating an existing tape. 

Card Column 

1 1-5 

6-10 

11-15 

Input Card Description 

Variable 
name 

NOPER 

MAXREC 

NCITY 

Description 

Number of actual data points stored on tape, 
less than or equal to MAXREC. 

Maximum number of time periods on tape for 
each location; not to exceed 30. 

Number of locations on tape, presently 23. 



Card 

2 

3 

4 

Column 

16-20 

21-25 

26-30 

31-35 

1-2 

3-4 

5-8 

9-40 

41-43 

44-56 

57-79 

1-10 

11-80 

1-5 

11-15 

21-25 

31-35 

41-45 

Variable 
name 

IRMOLD 

IPUNCH 

NOLIST 

NOREF 

IR 

IS 

IC 

LOC 

SPl 

SP2 

SP3 

A(l) 

A(2-8) 

B(l) 

B(3) 

B(5) 

B(7) 

B(9) 

148 

Description 

Flag for type of input. 
=O old tape and card input. 
==l card input only. 

Flag for card output. 
==0 omits card output. 
==l produces card deck. 

Flag for listing card images. 
=O produces list. 
==l omits list. 

Flag for table output. 
=O produces table. 
==l omits table. 

Region number (not used by CONCEPT). Format 
I2. 

Site number (not used by CONCEPT). Format 
I2. 

City number. Format I2. 

Location (alphabetic). Fonnat 8A4. 

Unassigned. Fonnat Fl3.6. 

Unassigned. Format F13.6. 

Unassigned. Format Fl3.6. 

Date. Format Fl0,2, 

Unassigned. Format 7Fl0.2, 

Hourly rate for building labor. Fonnat 
F5,2, 

Hourly rate for heavy construction labor. 
Format F5.2. 

Hourly rate for bricklayers. Fo:nnat F5,2, 

Hourly rate for carpenters. Format F5,2, 

Hourly rate for structural iron workers. 
Format F5 . 2. 



Card 

5 

6 

Column 

51-55 

61-65 

71-75 

1-5 

11-15 

21-25 

31-35 

41-45 

51-55 

61-65 

71-75 

1-10 

11-20 

21-30 

31-40 

41-50 

51-60 

61-70 

Variable 
name 

B(ll) 

B(13) 

B(15) 

B(l 7) 

B(19) 

B(21) 

B(23) 

B(25) 

B(27) 

B(29) 

B(30) 

C(l) 

C(2) 

c(3) 

c(4) 

C( 5) 

C(6) 

C(7) 

Description 

Hourly rate for plasterers. Format F5.2. 

Hourly rate for electrical workers. Fonnat 

F5.2. 

Hourly rate for steamfitters. Format F5.2. 

Hourly rate for operating engineers. Format 

F5.2. 

Hourly rate for small tractor operators. 
Form.at F5. 2. 

Hourly rate for large tractor operators. 
Format F5 .2. 

Hourly rate for crane operators. Format 
F5.2. 

Hourly rate for air compressor operators. 
Format F5.2. 

Hourly rate for truck drivers. Format F5.2. 

Hourly rate for boilermakers. Format F5.2. 

Hourly rate for all other crafts. Format 
F5.2. 

Material costs for channels, $/10,000 lb. 
Format Flo. 2. 

Material costs for I-beams, $/10,000 lb. 
Format Fl0,2. 

Material costs for W-flanges, $/10,000 lb. 
Format Fl0.2. 

Material costs for re-bars, $/10,000 lb. 
Format Fl0.2. 

Material costs for redimix concrete, $/yd3 • 

Format Fl0.2. 

Material costs for plyform, $/1000 ft 2 • 

Form.at Fl0.2. 

Material costs for lumber, $/1000 bd ft. 
Format Fl0.2. 
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Variable 
Card Column name Description 

71-80 c(8) Cost for land, $. Format Fl0,2. 

7 1-80 c(9-16) Unassigned. Format 8Fl0.2. 
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//ASflRJl:sCL JIJB (6503,253111) ,l:lARNARD,MSGLEVEL=l,CLASS=C,KEGION=96K 

/*FORMAT PR,DDNAME=FT06FOOl,COPIES=02 
l•SETllP LJDNAME=FT08FOOl,lJNIT=TAPE9,Ill=(Ol3603,RING,SAVE,NL) 
/*SE TlJP llDNAfv,E=FT 04F 00 l, UNIT= TAP E4, ID= ( 003166, NOR I NG, SAVE, NL) 
I * SE TU P DD NA l'I E = F TO 9 f O O l , UN I T = TA P E 9 , I D = ( SC R TC H , R I NG , SAVE , NL ) 
//STEPl EXEC FORTGCLG 
I IF UR T. SYS I"' Dl' ,;, 
CCLAM 
C 
C =========================================================;--==~=;====-
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C D N L A M 

(CONSTRlJCTIDN MODEL 
AlJTHr1R: R. J. BARNARD 
ENGINEERING ANALYSIS SECTION 
APPLIEll SCIENCE DEPARTMENT 
CIJMPlJTING TECHNULOGY CENTER 
OAK RllJGE GASEOUS DIFFUSION 
POST OFFICE BUX P 
OAK RIDGE, TENN. 37830 
Jl!LY 1972 

PK OGRAM 
PHASE I I 

LABOR & MATERIAL COSTS) 

PLANT 

CONTINUE 

C ===========================================-===-===-------------------

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

COST DATA ARE TAKEN FROM THE MAGAZINE 11 ENGJNEERING NEWS RECORU 11 

(ENR) EVERY JULY AND JANUARY FUR SELECTED LAl:lOR AND MATERIALS 
lJSl:'ll WITH ANY MODEL PROGRAM FOR THE "ENR 11 LISTED CITIES. 
A STATISTICAL CITY CALLED "MIDDLETOWN" HAS l:lEEN GENERATED FKOM 
THESE COSTS FUR PERIODS 1960.0 THRU 1972.0. SINCE 1972.0 COSTS 
FOR ~IDDLETOWN ARE INCREMENTED BY THE PROGRAM, SEMI-ANNUALLY, AT 

+ 5.0 ~ FUR LAl:lUR RATES AND+ 2.5 ~ FOR ~ATEKIALS. 

===-==---==========================-============-===---==------====-== 

=---=-----~===============-=======--==--========-==-------------=-----

- - - DON'T FORGET TO ALTER THE DIMENSIONS OF D,E. AND F ARRAYS 

IF MAXREC IS GREATER THAN 30. * * * 

C ===-====-============================================-===--=----===-== 

C 

C 

Ll!l-11:IIISJUl,1 LUC(8)• 0(30.B), E(30,16l, F(30,16) 
OATA 1,J,K,L.M.N/0,0,0,0,0,0/ 

C ===-=----============================================-====-=========== 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

F I L t IIIAMES 

NASCON = CONLAM UNFORMATTED ~ASTEK CUST FILE 
]NP= SYSTEM INPUT FILE 
li1PT = SYSTEM OUTPUT FILE 
JPUN = SYSTEM PUNCH FILE 
NEW = UPDATED FORi"IATTErl LAt:IOR AND MATEK!ALS MASTEK 
MOLD= DLD FORMATTED LAhOK AND MATEKIALS MASTEK 

---------========-==---=--=========-==---======-=-========-=========== 

0010 
0020 
0030 
0040 
00':iO 
0060 
0070 
lHHh\ 

U04U 
(JlOO 
0110 
0120 
0131) 
0140 
[J 1 ':i () 
0160 
0170 
0180 
0190 
0200 
0210 
02 20 
0230 
0240 
02':>0 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
035.0 
0360 
0370 
()3 80 
0390 
0400 
0410 
0420 
0430 
U44ll 
04':i() 
0460 
04 7 (J 

0480 
04YU 
USOU 
0510 
0520 
0530 
0540 
0550 
0560 
0570 
0580 



C 

C 

MASCUN = 9 
!NP= 5 
!OPT = f, 

IPlJN = 7 
NEW= A 
MULD = 4 
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C ========================================================~============= 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

P M O G R A M U P T I O N S & I N P U T V A M I A B L E S 
NUPER FORMAT 15 IN CUL. 1-5 

NOPER = NUMBER OF TIME-PERIODS FUR WHICH DATA IS AT HAND 
INCLlJDING THE UPDATE TIME-PERIOD. 

====================================================================== 
REWIND NEW 

C ====================================================================== 
C 
C 
C 
C 
C 
C 

C 

MAXREC FORMAT 15 IN COL. h-10 
MAXREC = ARBITRARY NUMBER OF TIME-PERIODS IN THE COST DATA. 

==============-==-===========-============================------=-----
RE~IINO MOLD 

C -==--========-===============-============================-=----====== 
NCITY FORMAT 15 IN CUL. 11-15 

NCITY = NUMBER OF CITIES IN THE CITY SET WHICH 
TO THOSE CITIES NAMED IN THE ENR DATA PLUS THE 
M!IJDLETmlN, USA, MAKING A TUTAL DF 23 SETS. 

I 
I 
I 

is CURMENTLY LIMITED! 
COMPUTED VALUES FOMI 

I 
I 

C 
C 
C 
C 
C 
C 
C 
C 
C 

-------------------------------------------=--------=~====------------
MEWINIJ MASCON 

C 
C l====================================================================I 
C I I 
C I IRMOLD FORMAT 15 IN CDL 16-20 I 
C I I 
C I IRMULD DETERMINES WHETHER AN OLD FUMMATTEI> MASTEM FILE IS USED I 
C I FOR INPUT OR A MASTEM CARO FILE DECK IS USED. ALL MASTER FILES UM I 
C I THE FILE NEEDED TO WRITE MASCON FILE MUST BE CREATED FROM A MAST- I 
C I FR CARD UECK FILE. I 
C I I 
C --------====-----------=-=----======-==========-=-==================== 
C 

READIINP,530)NOPER,MAXREC,NCITY,IMMOLD,IPUNCH,NOLIST,NOREF, 
~' IRLMKR, IOCRFT 

530 FCJRMATl9!5) 
C 
C -------------------------------======================================= 
C 

0590 
0600 
0610 
0620 
0630 
0640 
0650 
U660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
07HO 
0790 
0800 
0810 
0820 
0830 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
0910 
0920 
0930 
0940 
0950 
0960 
0970 
09H(J 
0990 
1000 
1010 
1020 
1030 
1040 
10~0 
1060 
107 0 
1080 
1090 
1100 
1110 
1120 
1130 
11 l,Q 

1150 
1160 



C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
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IPUNCH FORMAT 15 IN COL. 21-25 

OPTION TO PUNCH AN ALTERED CARD DECK OF COST VALUES WHEN AN ULD 
DATA Si:T IS USED FOR INPUT AND A NEW DATA SET IS TO BE GENERATED 
WITH CORRECTIONS FOR A NEW VERSION OR REVISION OF THE MODEL. 

!PUNCH= 0 SKIPS THE PUNCHING OF NEW CARDS • 
!PUNCH= 1 PRODUCES A NEW DECK OF CITY COST DATA CARDS AS ALTERED 
HY THE PROGRAM LOGIC. 

C =====================================================================-
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

==============================================----========------------
I 
I 
I 
I 
I 
I_ 
I. 
I 
I 
I 

NOLI ST 
NDLIST 

NDREF 
NURF.F 

NOLIST FORMAT 15 IN COL, 26-30 
0 PRUDllCES NORMAL CARD LIST FOR EACH CITY 
1 NO CITY CARD LIST IS PRODUCED. 

NUREF FORMAT 15 IN COL. 31-35 
0 PRODUCES NORMAL COST REFERF.NCF TABLES FOR EACH CITY 
1 REFERENCE TAALES ARE OMITTED. 

=~==================~================================================= 
1-IRI TE I I OPT, 515) NUPEK, MAXREC ,NC I TY, IRMOLO, I PUNCH,NOL I ST ,1~f!Rl:F, 

* IALMKR, l(JCRFT 
515 FURMATl 1 1 1 ,T20,'0 PT IONS SELECT Ell 1 ,/ 

* 1 0 1 ,T20, 1 0ATA NOW AVAILAHLE FllR (NOPER) PERJflOS = 1 ,15,/ 
*'0 1 ,T20, 'MAXIMUM PERIODS POSSIBLE (fv1AXRECl = 1 ,15,/ 
* 1 0 1 ,T?O,'MAXIMUM CITY GROUPS (NCITY) = 1 ,15,/ 
*'0 1 ,T20,'IRMllLD = 0 USES TAPF. 11Lll MASTER;= l CARD DECK MASHR = 1 , 

*15,/ 
~"O'tl20, 1 1PUNCH = 0 NO CARDS PUNCHED; =l CAklJ DECK PUNCHED = 1 ,15,/ 
*'0 1 ,T20,'NOLIST O STANDARD LIST OF DATA BY CITY =1 ,15,/ 
*'0 1 ,T20,'NURFf = 0 STANDARD COST TABLES HY CITY= 1 ,15,/ 
*'0 1 ,T20, 1 IKLMKR=O BOILERMAKER= STEAMFITTER MAGES=' ,15,/ 
~"0',T20, 1 1IJCRFT = 0 OTHERCRAFTS = f<RICKLAYER WAGES= 1 ,15,/Tl, 1 1 1 ) 

C =----======================-===============-===--===================== 
C 
C 
C 
r, 
C 

IJPTIIJNS TO INPUT WITH A CAl~D DEC:1< IIH WITH AN OLD MASTEK IS 
COIHROLLED 1-JITH "IRMDLD", IF IRMlJLI> > 0, CARLI INPUT IS THE DPTIUN 

t:\llT THE DEFAULT UPTIUN IS TO INPUT FRUM AN OLD MASTER TAPE, 

C =-===-==========-==========-==================-----=================== 
C 

IF(IRMULD ,GT, 0) GO TO 404 
~IR I TE ( I ll PT , 5 l O ) 

510 FCJRMAT('l',T20, 1 LISTED CITY NAMES FRIJM "MOLD" TAPE AND CAKIJS FRUM 
*THE UPDATE DECK 1 ,/) 

C 
C ====================================================================== 
C 
C 
C 
C 

THE FOLLOWING ROUTINES UPDATE AN OLD MASTER TAPE WITH AN 
CARO DECK rJF RECENT COST DATA PUNCHED FROM UCl~-9Y06 ANO 

I 
INPUT FILEI 
UCN-9906A, I 

I 

1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
13.40 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
144() 
1450 
146() 
14 7(J 

1480 
1490 
1500 
1510 
1520 
15:<0 
1540 
1550 
15 6(, 
15-rQ 
1 ~}/:H1 

1'5YO 
1 h 00 
1610 
l 1, 2 0 
1630 
1640 
1650 
1660 
1670 
1680 
16':ll) 
l 7 00 
171() 
1720 
l 730 
1740 
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C ==========================================================e=========== 
C 

DO 15 K = l,NCITY 
C 
C ===============================================-----=--=====----=-----
C 
C READ IN QNE CITY DATA SET FROM OLD MASTER FILE 
C 
C ===================================================================--= 
C 

506 

500 

10 
C 
C 
C 
C 
C 

READ(MOLD,506)1R,IS,IC,LOC,SP1,SP2,SP3 
WRITEINEW,506)1R,IS,IC,LOC,SP1,SP2,SP3 
WRITEIIOPT,102)1R,IS,IC,LOC,SP1,SP2,SP3 
FORMAT1212,14,8A4,3Fl3.6) 
DO 10 I = 1,MAXREC 

FDRMAT(8Fl0.2) 
READIMOLD,500) ID( I ,Jl ,J=l,8) 
READIMOLIJ,500) IE( I,Jl,J=l,16) 
READ(MOLD,500)(F(l,Jl,J=l,16) 
F(l,8)=1000. 
IF(! .GT. NOPER) F(I,8) = 0.0 
CllNTINUE 

C =================================================-==========-======-=-
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
C950 
C900 

N O T C F. N Cl T I C I: NUT ICE 

> > > N Ll T C E N ll T I C E 

> > > > > > > N O T I C E N O T 

N lJ T 

C E 

C E 

N O T 

I 
N U T I C E 

I 
C E < < I 

I 
<<<<<<< I 

I 
> > > > > > > > > > > > N O T I C E < < < < < < < < < < < I 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 

THE UPDATE AFTER NOPER REACHES MAXREC THE D, E, AND F ARRAYS 
SHOULD BE KEPT THE SAME SIZE HY OROPPING THE EARLIEST COST PERIOD 
UNLESS THERE ARE LESS THAN 30 PERIODS. THIS CAN BE DONE HY. THE 
FOLLOWING ROUTINE EACH TIME THE UPDATE IS PROCESSED RY TAPE FILE 
MASTERS. IF A CARD MASTER IS lJSEO, A MANUAL REMOVAL WILL l:\E 
RETTER THAN THE OTHERWISE NECESSARY REPUNCHING AN ALTERED DECK OF 
UPDATED CARDS EACH TIME THE FILE IS UPDATED. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CONTINUE 
DO 900 I = 2,MAXREC 
DO 950 J = 1,16 
IF(J .LT. 9) D(l-1,J) = 0(1,J) 
E(l-1,J) = E(l,J) 
F(l-1,J) = EFl,J) 
IF(! .E'P. MAXRE'C .AND. J .LT. 9) DII,J) = 0.0 
IF(! .ECJ. MAXREC) E(l,J) = 0.0 
IF(! .EO. MAXREC) F(l,J) = O.O 
CONTINUE 
CONTINUE 

l 1•,o 
1760 
1770 
1780 
1-/y 0 
1800 
1810 
1820 
1830 
1840 
1850 
1860 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
1960 
1970 
1980 
1990 
2000 
2010 
2020 
2030 
2040 
2050 
2U60 
2070 
2080 
2 ()Y () 
2100 
2110 
2120 
213U 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
1. 2 2 0 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
232() 
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C ============================================================-========= 

C 
C ====================================================================== 
C 
C BEGIN THE UPDATE FOR A CITY IF IT IS NOT MIODLETOWN 
C 
C ====================================================================== 
C 

IF(K .EQ. 23) GO TO 20 
C 
C ====================================================================== 
C 
C 
C 
C 

SAMPLE UPDATE DECK INPUT FORMAT 
(FIRST CITY IN UPDATE DECK) 

C 1972.5 
C4.60 
Ch.57 
C 12.70 
C 

4.60 
6.10 

12.64 

8.16 
6. 10 

12.66 

7.82 
6 .10 

10.65 

7.12 
5.35 

16.00 

7.65 
4.80 

299. 

9.24 
B.75 

148. 

8 
8 

C ====================================================================== 
C 
C 
C 
C 

(A BLANK CARD IS USED WHERE ONLY ZEROES ARE TO BE PUNCHED SINCE 
MATERIAL COSTS ARE NOT YET BEING STORED IN F(l,Jl,J=9,16)) 

C ====================================================================== 
C -----=======----=====-====-====--====--====-===---====--===--========= 
C 
C 
C 

(SECOND CITY IN UPOA TE DECK) 

C 1972.5 
C5.42 
C6.82 
C 12.35 
C 
C 

5.42 
6.87 

12.30 

9.07 
6.87 

12.00 

8.20 
7.52 

12.00 

B.57 
6.72 

21.50 

8.25 
6.55 

282. 

8.83 
8. 60 

177. 
9 

C ====================================================================== 
C 

C 

READ ( I NP, 500) ( 0 ( NOP ER, J) , J = l, H) 

WR I TE ( !OPT, 50 l ) ( D ( NOP ER, J) , J = l, 8 ) 
READ(INP,500) (E(NOPER,Jl,J=l,161 
WRITE( IOPT,501) (E(NOPER,J) ,J=l,8) 
WR IT E ( I OPT, 50 l ) ( E ( NOP ER, J l , J =9, 16 I 
READ ( I NP, 500 l ( F ( NOP ER, J ) , J = l, 16) 
IF(IOCRFT .LT. ll E(NOPER,16) = E(NOPER,3) 
IF(IBLMKR .LT. 1) E(NDPER,15) = E(NOPER,8) 
F( NOPER,R) = 1000. 
WR !TE ( !OPT, 50 l l ( F (NOP ER, J) , J = l, 8) 
l~R IT E ( I OPT, 50 l ) ( F ( NOP ER, J), J =9, 16) 
IF(K .LT. 23) GO TO 13 

C ==---=====-===-======================================================= 
C 
C 
C 
C 
C 
C 

BEGIN UPDATE FOR MIDDLETOWN USING PREVIOUS PERIOD DATA AND COST 
PROJECTION FACTORS. 

-----=======----=====-================================================ 

2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 
2620 
2630 
2640 
265() 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 



C 

20 U(NOPER,ll = D(NOPER-1,ll + .5 
WRITE( IOPT,50l)D(NOPER,ll 
DO 25 MT =l,16 
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E(NOPER,MT) = E(NOPER-1,MT) * 1.05 
F(NOPER,MT) = F(NOPER-1,MT) * 1.025 
F(NOPER,8) = 1000. 

25 CONTINUE 
WR I TE ( IOPT, 501) ( E ( NOPE R, J l , J = l, 8 l 
WR I TE ( !OPT, 50 l ) ( E ( NOP ER, J) , J =9, 16 l 
WRITE ( IOPT, 501) ( F (NOP ER, J l , J= l , 8 ) 
WRITE(IOPT,50l)(F(NOPER,Jl,J=9,16) 

C ====================================================================== 
C 
C 
C 

COMPLETED CITY UPDATE NOW STORED ON NEW FORMATTED MASTER FILE. 

C ----======================================--=============--=-=--=-==== 
C 

13 DO 17 I = l,MAXREC 
WRITE(NEW,500)(D( 1,J),J=l, 8) 
WRITE(NEW,500)(E(l,Jl,J=l,16) 
WRITEINEW,500)(Fll,J),J=l,16) 

17 CONTINUE 
15 CONTINUE 

C I I 
C l====================================================================I 
C 
C ====================================================================== 
C 
C 
C 

THE FOLLOWING STATEMENTS REAU AN ORIGINAL CAKD INPUT DECK PUNCHED 
FROM UCN-9906 AND UCN-9906A, AND THEN UPDATES THAT ASSEMKLElJ DECK 
WITH A NEW PERIOD OF COST DATA WITHOUT BEING IN THE CITY-PEklOD C 

C 
C 
C 
C 

SEQUENCE. NOTE THAT THERE ARE NO CITY IDENTIFICATION CARDS IN THE 
UPDATE CARD DECK, ONLY THE D, E, AND F ARRAY' MEMBERS ARE !{EAU IN 

FOR THE NEW PERIOD. 

C 
C 
C 
C 23 
C 

PUNCHED CARD MASTER DECK INPUT SAMPLE FORMAT 

IRF.GION STATE 
1 1 USA 
(FIRST PERIOD 

AND CITY CARD) 
MIODLETOWN 

DATA SET ~EGINS WITH PERIOD CARD) 
C 1960.0 
C 
C2.07 
C3.9R 
C 
C 
C 

(LABOR CARDS 
2.01 

# 1 & 2) 
2. 71 2.55 

(MATERIALS CARDS# 1 & 2) 
6.26 6.26 6.26 

3 .19 

5. ll 5 12.27 

2.71 
2.31 

111.00 87.50 

2 

C (NEXT PERIOD CARD IN SAME SEQUENCE OF YEA!{, LABOR 
CONTINUE 

AND MATERIALS) 
C 1960.5 
C2.17 
C4.17 
C 6.41 
C 
C 
C • 
C 

2.17 2.84 

5.99 

3.35 

12.57 

2.84 
2.42 

175.22 

3.35 3 

8Y.66 

2910 
2'12U 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3 l 3C, 
3140 
3150 
3160 
3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
325(1 
3260 
3270 
3280 
32'10 
3300 
331 CJ 
33<'0 
:n:-io 
3340 
3350 
3360 
3370 
3380 
33'10 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
34-rD 
34!:!0 
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C 1972.0 
C6.50 6.50 8.51 8.00 10.00 
C2.49 
C 11.24 11.24 11.24 10.50 22.03 
C 

404 

702 
C 
C 

GO TO llO 
DO 4 K = 1,NCITY 
READ(!NP,702llR,IS,IC,IDUM,LOC,SPl,SP2,SP3 
FORMAT(2Xl2,2X12,214,8A4,3Fl0.3l 

8.51 10.00 9 
7.25 

307.08 157.12 

C =====================================================================-
C 
C 
C 

READ I~ • NE CITY DATA SET FROM A MASTER CARD DECK INPUT FILE 

C ============================================•==•====================== 
C 

WRITE(NEW,506)1R,IS,IC,LOC,SP1,SP2,SP3 
102 FORMAT(' 1 ,315,2X8A4,2X3Fl3.6) 

WRITE(IOPT,102)1R,IS,IC,LOC,SP1,SP2,SP3 
DO 6 I = 1,NOPER 
READ(INP,500l(D(l,Jl,J=l,8l 
READ( INP,5001 (El I ,J),J=l,16) 
IF(IBLMKR .LT. l) E(NOPER;l5l E(NOPER,8l 
!F(IOCRFT .LT. l) E(NOPER,16) = EINOPER,3) 
RE AD ( I NP , 5 00 l ( F I I , J l , J = l , 16 l 
F(J,Rl=lOOO. 

6 CONTINUE 
IF (MAXREC .EQ. NOPER) GU TO 14 
NZ= NOPER + l 
DO 180 I = NZ,MAXREC 
00 180 J = 1,16 
IF IJ .LE. 8) D(I,JI = O.O 
EII,Jl = O.O 
F(I,Jl = O.O 

180 CONTINUE 
14 DO 18 I = l,MAXREC 

WR!TE(NEW,500) (fl( I,Jl,J=l, 8) 
WRITE(NEW,500llEll,Jl,J=l,16l 
WRITE(NEW,500l{F( 1,Jl,J=l,16) 

18 CONTINUE 
4 CONTINUE 

C 
C ====================================================================== 
C 
C WRITE NEW FORMATTED MASTER FILE HERE TO ORIGINATE A TAPE MASTER 
C 
C ===--================================================================= 
C 
C 
C ==--=================================================~================ 
C 
C BOTH UPDATE METHODS, FROM TAPE OR FROM CARD, CONVERGE AT THIS 
C POINT AND FOLLOW THE SAME PATH OF WRITING AN UNFORMATTED MASTER 
C USED IN THE MODELING PROGRAM WITHOUT CONTINUALLY ENDANGERING THE 
C TAPES USED FOR UPDATING THE COST DATA, SINCE THE COST DATA CARDS 
C NOR THE TAPE RECORDS ARE IDENTIFIED UNIQUELY, 8UT ARE IN UNIQUE 
C POSITIONS IN THE DATA SET ANO IN EACH CITY RECORD IN EACH PERIOD. 

3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 
3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3ti20 
383() 
3840 
3850 
3860 
3870 
3880 
38YO 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
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C 

C =================:=============================================z====== 
C 

110 

111 
C 

ENDFILE NEW 
REWIND NEW 

FORMAT(BFl0.2) 
WRITE (IOPT,111) 
FORMAT( 1 1MASTER RECORDS') 

C ====================================================================== 
C 
C 
C 
C 
C 
C 

C 

READ NEW FORMATTED MASTER FILE AND WRITE NEW UNFORMATTED MASTER 
FILE 

====================================================================== 
DO 125 K = 1, NCITY 
READ (NEW,506,END=l50l JR, IS, IC, LDC, SPl, SP2, SP3 
IF(IPUNCH .GT. 0) WRITE(IPUN,702)1R,IS,IC,IDUM,LOC,SP1,SP2,SP3 

WR I TE ( !OPT, 202 l 
202 FORMAT(Tl, 1 1 1 ,'SINCE CARDS ARE NOT IDENTIFIED AND MAY GET OUT OF 0 

lRDER *****SAVE TH IS LIST *****'till,' ',131( 1 _ 1 1,/l 
WRITE (IOPT,32) IR, IS, IC, LDC 

32 FORMAT( 1 0 1 ,212,14,8A4) 
DO 120 I = 1,MAXREC 

501 FORMAT(' 1 ,BFl0.2) 
READ (NEW,l) (D(I,J),J=l,8) 
READ (NEW,ll IE( I,Jl,J=l,Bl 
REAO(NEWyl) (E(I,J),J=9,l6l 
READ (NEW,ll (F(l,J),J=l,Bl 
READ(NEW,ll (FfI,Jl,J=9,16l 

C ======== ============================================================= 
C 
C 
C 
C 
C 
C 

C 

DO YOU WANT A NEW DECK PUNCHED WITH A CHANGED DATA SET???? IF SO 
MAKE CHANGES BEFORE BUT PUNCH THE CARDS HERE. 

===========================,=========================================== 

130 

120 
125 

150 

IF (I .GT. NOPER) GO TO 1:,0 
IF(IPUNCH .GT. Ol WRITE(IPUN,500l(D(I,Jl,J=l,8) 
IF(IPUNCH .GT. Ol WRITE(IPUN,500l(E(I,Jl,J=l,8l 
IF(IPUNCH .GT. Ol WRITE(IPUN,500)(E(I,Jl,J=9,16) 
IF(IPUNCH .GT. Ol WRITE(IPUN,500l(F(I,Jl,J=l,8l 
IF(IPUNCH .GT. 0) WRITE(IPUN,500l(F(I,Jl,J=9,16l 
IF(NOLIST .GT.Ol GO TO 120 
WRITE(IOPT,501) (D(I,Jl,J:ol,8) 
WRITE(IOPT,501) IE(I,Jl,J=l,8) 
WRITE(IOPT,501) (E(I,Jl,J=9,16l 
WRITE(IOPT,501) (F(I,Jl,J=l,8) 
WRITE(IOPT,501) (F(l,Jl,J=9,16l 
CONTINUE 
WRITE (MASCON) IR, IS, IC, LDC, SPl, SP2, SP3, D, E, F 
REWIND NEW 
END FILE MASCON 

REWIND MASCON 

C ====================================================================== 

4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 
4280 
4290 
4300 
4310 
4320 
4330 
4340 
43:>0 
436() 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 
4490 
4500 
4510 
4520 
4530 
4540 
4550 
4560 
4570 
4580 
4590 
4600 
4610 
4620 
4630 
4640 



C 
C 
C 
C 
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READ NEW UNFORMATTED MASTER FILE TO PRODUCE COST REFERENCE TABLES 
FUR EACH CITY. 

C ============================================•••••===================== 
C 

550 

551 

552 
200 

554 

555 
556 

250 
300 

I* 

IF(NQREF .GT. 01 GO TO 300 
DO 300 K=l,NCITY 
READ(MASCUNIIR,IS,IC,LOC,SP1,SP2,SP3,D,E,F 
DO 200 l=l,NUPER 
!Fil.GT. 11 GO TO 551 
WRITE16,5501IR,IS,IC,LOC 
FOR MAT I Tl, 1 1 REG ION- 1 , 12, Tl 5, 1 ST A TE- 1 , 12, T24, 1 CI TY- 1 , 14, T 34, 1 CUDE 

l 1 ,T60,BA4,/Tl, 1 1 ,T60, 1 C RAFT LABOR RATE S 1 ,/Tl, 1 + 1 , 

2T60,321 1 _ 1 1,/Tl,' BLDG HEAVY BRICK CARPEN- STRUCT. PLAST-
3ELECT. STEAM OPERATING TRACTOR OPRTERS CRANE AIR CMP TRUCK 
4BOILER OTHER YEAR 1 ,/Tl,' LABOR LABOR LAYER TER IRON WKR 
5ERER WORKER FITTER ENGINEER SMALL LARGE OPERATOR OPRATOR 
6DRIVER MAKER CRAFTS 1 ,/Tl, 1 + 1 ,T2,1311 1_ 1 1) 

YR = DI I , 1 I - 1900. 
WRITE16,55211EII,Jl,J=l,161,YR 
FORMATITl, 1 ',T2,16(F5.2,3Xl,F4.ll 
CONTINUE 
DO 250 l=l,NOPER 
!Fil.GT. 1) GO TO 555 
WRITE(6,5541 IR,IS,IC,LOC 
FORMATITl, 1 1 REGION- 1 ,12,Tl5, 1 STATE- 1 ,l2,T24, 1 ClTY- 1 ,l4,T34, 1 CODE 

*',T60,8A4,/Tl, 1 1 ,T60, 1 M ATER I AL CU ST S 1 ,/Tl, 1 + 1 , 

*T60,271'_' 
11,/Tl, 1 CHANNEL BEAMS I-BEAMS 
2RCING BARS READY-MIX CONCRETE PLYFORM 
*/Tl,'+',T2,1311 1 _ 1 1 I 

WRITE16,55611Fll,Jl,J=l,Bl,O(I,l) 

WIDE-FLANGE BEAMS 
LLUMt!ER LAND 

REINFU 
YEAR', 

FORMATITl, 1 1 ,T7,F6.2,T23,F6.2,T40,F6.2,T58,F6.2,T78,F6.2,T92,F6.2 
1,Tl04,F6.2,Tl12,F6.1,Tl20,F6.ll 

CflNTJNUF. 
CONTINUE 
RETURN 
ENIJ 

//GO.FT06F001 DD SYSOUT=A,DCB=(RECFM=FB,LRECL=l33,t!LKSIZE=l0641 
//GO.FT04F001 DO UNIT=TAPE9,LABEL=f ,NLl,DISP=IOLD,KEEPI, 
// DCB=IRECFM=FH,LRECL=80,BLKSIZE=8001 
//GO.FTORFOOl DD UNIT=TAPE9,LABEL=l ,NL I ,DISP=NEW, 
// DCB=IRECFM=FB,LRECL=80,BLKSIZE=8001 
//GO.FT09F001 DD UNIT=TAPE9,LABEL=ll,NLl,DISP=NEW 
//GO.FT05F001 DO* 

7-6 30 23 0 1 0 0 
1972.5 

4.60 4.60 8.16 7.82 1.12 
6.57 6.10 6.10 6.10 5.35 

12.70 12.64 12.66 10.65 16.00 

1972.5 
5.42 5.42 9.07 8.20 8.57 
6.A2 6.87 6.87 7.52 6.72 

7.65 9.24 8.75 
4.80 8.75 8.16 

299. 148. 

8.25 8.83 8.60 
6.55 8.60 9.07 

4650 
4660 
4670 
4680 
4690 
4700 
4710 
4720 
4730 
4740 
4750 
4760 
4770 
4780 
4790 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 
4880 
4890 
4900 
4910 
4920 
4930 
4940 
4950 
4960 
4970 
4980 
4990 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
5080 
5090 
5100 
5110 
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12.35 12.30 12.00 12.00 21.50 282. 177. 

1972. 5 
4. 38 4.43 7.23 6.47 7.84 6.35 7.24 7.61 
6.83 6.83 6.83 6.83 6.42 4.53 7.61 7.23 

12.48 12.41 12.61 a.so 18.00 229. 156. 

1972.5 
6.35 6.oo 9.54 8.81 9.21 a.oo 9.90 10.00 
8.98 8.76 8.76 9.88 7.55 5.66 10.00 9.54 

10.90 10.10 10.60 11.50 22.50 330. 175. 

1972. 5 
7.12 7.12 9.43 8.65 10.59 9. 73 9.60 9.99 

10.17 9.02 9.02 10.11 8.12 5.72 9.99 9.43 
11.50 11.45 10.90 8. l 5 16.75 335. 177. 

1972.5 
1.12 7.40 9.65 9.45 9.53 8.42 9.48 9.92 
9.40 9.25 9.25 9.24 9.39 5.94 9.92 9.65 

12.88 12.83 12.28 9.60 20.10 309. 180. 

1972.5 
6.A8 9.00 10.46 10.41 10.43 10.41 10.31 10.46 
9.46 9.31 9.31 9.93 9.46 5.85 10.46 10.46 

13.05 13.00 12.45. 8.10 19.45 324. 187. 

1972.5 
4.98 4.98 8.06 7.19 1.01 7.52 7.38 B.12 
6.71 7.11 7.11 7.11 6.71 3.00 8.12 8.06 

12.35 13.05 12.20 8.25 17.50 319. 168. 

1972.5 
4.68 4.68 9.25 7.51 7.68 7.29 7.44 8.40 
6.05 5.35 6.05 6.20 5.70 5.15 8.40 9.25 

12.Al 12.76 12.26 9.30 19.15 367. 167. 

1972.5 
8.05 B.05 10.59 10.19 11.09 10.15 10.65 10.64 
9.81 9.81 9.81 10.35 8.91 7.78 10.64 10.59 

12.24 13.17 12.62 10.23 18.72 302. 176. 

1972.5 
8.26 6.19 8.63 7.97 9.30 8.45 8.13 9.26 
8.82 9.55 9.55 9.55 9.05 8.64 9.26 8.63 

13.01 12.96 12.41 10.50 19.50 330. 180. 

1972.5 
7.45 7.45 8.80 8.89 10.29 9.83 9.70 11.54 
9.55 9.65 9.65 9.65 8.78 9.41 11.54 8.80 

11.80 12.70 13.15 9.65 15.75 291. 169. 

1972.5 
6.95 1.00 8.68 8.28 8.55 8.37 9.34 9.10 
8.25 6.43 7.98 8.20 1.20 6.70 9.10 8.68 

12.97 12.92 12.37 9.50 16.27 305. 185. 
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1972.5 
4.40 4.86 7.39 1.01 7.37 6.65 7.74 8.73 
7.22 7.22 7.22 7.22 5 .96 5.40 8.73 7.39 

10.56 10.50 10.00 7.40 18.20 228. 148. 

1972.5 
8.81 8.81 11.74 11.09 12.25 9.06 11.00 10.47 

11.42 11. 18 11. 18 12.39 ll.42 6.91 10.47 11.74 
12.98 13.25 12.70 10.25 23.00 331. 176. 

1972.5 
6.55 6.55 9.96 10. 17 9.33 7.82 10.07 10.57 

10. 38 9.42 9.42 10.67 8.66 6.19 10.57 9.96 
12.75 12.10 12.35 10.05 21.67 345. 188. 

1972.5 
5.43 7.13 10.01 9.50 9.42 8.28 8.67 9.54 
8.87 7.69 7.69 9.59 5.78 5.98 9.54 10.01 

12.82 12.77 12.22 a.so 21.45 350. 190. 

1972.5 
7.35 7. 35 8.69 8.29 8.91 8.18 9.43 10. 80 
7.76 8.27 8.27 8.27 7.72 1.12 10.80 8.69 

12.58 12.53 11.98 7.85 11.10 255. 166. 

1972.5 
7.35 7.35 10.81 9.73 10.32 8.47 10.81 10.4Y 
9.47 10. 34 10.34 10.66 9.07 7.29 10.49 1o.81 

12.50 13.40 13.85 8.50 19.50 365. 175. 

1972.5 
6.10 6.10 R.35 7.51 8.24 7.58 8.25 9.33 
7.59 8.08 8.08 8.48 7.78 7.68 9.33 8.35 

13.30 13.15 14.20 10.00 18.90 280. 130. 

1972.5 
4.94 4.94 6.18 5.93 6.05 6.20 6.71 6 • 2.9 
6.05 5.69 5.69 6.05 5.37 5.00 6.29 6.18 

9.50 9.50 9.50 8.90 16.00 245. 140. 

1972.5 
5.67 5. 38 7.50 7.26 8.38 8.03 8.67 9.01 
8.23 7.58 7.58 8.23 7.58 5.82 9.01 7.50 

9.60 10.35 9.75 9.70 18.30 410. 175. 

,.,,. 
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Appendix C 

DE'T.AILED MATHEMATICAL TREA'IMENT OF PROJECTION TECHNIQUE 

Historical cost data are projected by fitting data for a location 
(or city) using the following method. Equation (4) can be rewritten as 
follows: 

(C-1) 

For simplification, Eq. (C-1) becomes 

y. =A+BX., 
J J 

(C-2) 

where j indicates discrete data points associated with time variation at 
some location. If A and B can be evaluated, then Cf and 1 + E are defined 
by the following: 

and 

1 + E 

A 
e 

B = e 

(C-3) 

(C-4) 

The above fitting problem is compounded by weighting factors for 
multiple locations, labor types, and material types. Since the material 
and labor weighting factors are similar, one expression will suffice to 
illustrate the procedure: 

(C-5) 

where Ckj is related to various types k cf labor or material at time j, 
and fk is the weighting factor for that component. The evaluation of Ai 
and Bi for some location i is accomplished by solving the following equa­
tions: 
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(C-6) 
jsl j=l 

and 

(C-7) 

When locations (or cities) are combined for regional calculations, 

the following equations give weighted-average values for A and B: 

(C-8) 

and 

(C-9) 

where ft is the weighting factor for location£. 
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Appendix E 

NOMENCLATURE FOR SUBPROGRAM COST 

The subprogram COST is the most important routine in the CONCEPT 

code for the user who wishes to make internal modifications. Therefore, 

most of the important variable names and arrays used in COST are defined 

here. Other variables and arrays have been defined previously in the 

section on data input. 

Variable name 

C(J) 

C2(I,J) 

C2C(I,J) 

C2SP(I,J) 

C2T(I,J) 

C3(I,K) 

C4(I,L) 

C5(I,M) 

MHS(K) 

MMHS 

OTPP 

Description 

Initial estimate of Jth two-digit-account direct cost 
(J=l,10). 

Subtotal of Ith components of Jth two-digit-account di­
rect cost less contingency and spare parts allowance 
(I=l,4 represents equipment, labor, material, and total 
respectively; J=l,12). 

Contingency allowance for corresponding two-digit-account 
component in C2 array. 

Spare parts allowance for corresponding two-digit-account 
component in C2 array. 

Total cost including contingency and spare parts allow­
ance for corresponding two-digit-account component in 
C2 array. 

The Ith component of the Kth three-digit-account cost 
(I=l,4 as in C2 array; K=l,60). Array IAR3(J) has stored 
the number of three-digit accounts in two-digit account J. 

The Ith component of the Lth four-digit-account cost (I=l,4 
as in array C2; L=l,150). Array IAR4(K) has stored the 
number of four-digit accounts in three-digit account K. 

The Ith component of the Mth five-digit-account cost (I=l,4 
as in array C2; M=l,50). Array IAR5(L) has stored the 
number of five-digit accounts in four-digit account L. 

Total labor man-hours required for each two-digit account 
for input case (K~l,7), 

Total labor man-hours required for the input plant. 

Average hourly wage rate ratio of overtime week to 40-hr 
week [ <I> in Eq. ( 10) J . 



Variable name 

OVER 

PROD 

PRODl 

RIBA 

SCONT 

SFMC 

SSLC 

SSMC 

SSPP 

STDC 

STDCS 

TDA 

TIC 

TPCI 

201 

Description 

Ratio of total workweek efficiency to 4O-hr week effi­
ciency [E in Eq. (9)]. 

Productivity of labor for 4o-hr week at discrete time 
intervals during design and construction period [P(y) 
in Eq. (14)]. 

Productivity of labor for 4o-hr week at start of design 
and construction [P* in Eqs. (7) and (13)]. 

Average annual interest rate for the design and construc­
tion period [R in Eq. (28)]. 

Total contingency allowance for the input plant. 

Total equipment cost for the input plant. 

Total labor cost for the input plant. 

Total material cost for the input plant. 

Total spare parts allowance for the input plant. 

Total direct cost estimate for the input plant. 

Direct cost of the input plant, excluding contingency 
and spare parts. 

Total capital cost of the input plant, excluding land. 

Total indirect cost of the input plant. 

Total capital cost of the input plant. 
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Appendix F 

DATA INPUT SHEET FOR CONCEPT 
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0 0ATf 04-17-73 CCNCEPT PHASE II 
1100 MWE P hRNET POWER PLANT MIDDLETOWN , USA 

BASE RATE ANO ESCALATION USED IN COST PROJECTIONS YFIRST • 1969.0 . ' 
ACC NO 20 ACC NO Zl ACC NO ZZ A:t NO 23 ACC N:J H ACC "'13 25 AC: ~D 26 

A B A B A 8 A 8 A B A 8 A 8 

BASE LABOR 5.84 1 • 10 6.4lt 1.10 6.80 1.10 6.79 1.10 1.29 1.10 6.30 1.10 5.82 1.10 

8ASE MATERIAL 1000.00 1.00 15.39 1.05 15.39 1.05 15.39 1.05 15.,39 1.::,5 15.39 1.05 15.3:, 1.os 

CRAFT BASE MIXING FACTORS 

LAPOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO Zl ACC NO Zit ACC NO 25 ACC NO 26 
BUILD I NG LABOR o.o o.o o.o o.o o.o o.o o.o 
HF.AVY LAUOR o.1eo 0.26 o. lit 0.10 :> .13 o.ze o.s:, 
tiRJCKLAYERS o.o 0.02 o.o o.o o.o o.o o.o 
CARPENTERS o.1eo 0.11 0.03 0.02 o.o 0-14 o.o 
s rnuc T. IRON o.o 0.21 0.03 0.02 :>.oa 0.i) :>.:, 
PLASl'El-tERS o.o o.o o.o o.o o.o o.:, o.:, 
F.LFCT. WORKERS o.o 0.02 0.06 o.:n Clob9 0.21 o.:, 
SHAM F ITHRS o.o o.oe 0.35 O.S9 o.o 0.29 o.so 
Ol•ER. Er-.GR S. 0.10 o.oa 0.11 0.01 o.oe o.o o.o 
S~1. TRAC. OP. o.o o.o o.o . o.o o.o o.:i 0. :> 
LG. lRAC. OP. o.o o.o o.o o.o o.o o.o o.o 
CRANE OPf:RS • o.c o.o o.o 0.::, ::, . ,, :,.::, O.J 
AIR emu•. OPERS. o.o o.o o.o o.o o.o o.o o.o 
TRUCK DRIVERS 0.10 0.02 o.oz 0.01 0.02 0.03 0 .:, ). BOILER MAKERS o.o fo.o 0.23 0.10 o.o o.o o.o 
OTHER Ckl\F TS o.o 0.13 0.03 o.oz -o.o o.o o.o 

MA lER IAL Att·No 20 ACC NO 21 Att NO 22 AtC NO 23 ACC NO 24 ACC NO 25 ACC NO 2~ 

CHANNf:LS o.o o.oe 0.08 0.08 o.oe o.oe o.oe 
I BEAMS o.o o.oa o.os o.:>e 0. )8 :>.os o.oe 
W FLANGES o.o o.oe o.oe 0.08 o.oe o.oe o.os 
RE-BA!-tS _ o.o 0.47 0.47 o.1t1 0.47 o.u 0.47 
REOl~IX CONCRETE o.o 0.21 0.21 0.21 0.21 0.21 0.21 
Pl YFOkM o.o 0.01 0.01 0.01 0.01 0.01 0.01 
LUMBEll o.o 0.01 0.01 0.01 o.:a ,.01 0.01 
LANO 1.00 o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.u O.J :, • 0 

UNASSIGNED o.o o.o o.o o.o o.o o.o o., 
UNASSIGNED o.o o.o o.o o.o o.o o.o 0.3 
UNASS IGNEO o.o o.o o.o o.o o.o o.o O.J 
UNI\SSIGNEO o.c o.o o.o o.o o.o o.o o.:, 
UNASSIGNED o.o o.o o.o o.o o.o O.:J o.J 
UNASSIGNED o.o o.o o.o o.o o.o o.o 0 .:, 

UNASSIGNED o.o o.o o.o o.o o.o o.o 0.:, 

., 



· DATE 8~-17-73 CONCEPT PHASE II 

SITE RATE AND ESCALATION USED IN COST PROJECTIONS YFIRST • 1969.0 
ACC ND 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NJ Z• '· ACC ND 25 ,:: ~o 2& 

A B A B A B A B A 8 A 8 A B SITE LAdOR S.84 1.c1 4.56 1.07 6.19 1.01 5.63 1.01 4.24 1.01 4.60 1.01 5.82 1.10 SITE MATERIAL 1000.)3 1.00 15.39 1.06 15.39 1.01t 15.39 1.06 15.31 1,.06 15.39 l .03 15.3:J l .05 
CRAFT SITE MIXING FACTORS 

LABOR ACC NO 20 ACC NO 21 ACC NO 22 ACC NO 23 ACC NJ 2't ACC NO 25 ACC "'I• Z!J BUILDING LABOR o.o o.o o.o o.o o.o ::,.o o.o HFAVY LABOR O.ltO 0.26 0.14 0.10 ,.11 ::,.ze 0.50 ORICKLAYERS o.o o.oz o.o o.o o.o o.o o.o CARPENTFRS 0.40 0.17 0.03 0.02 o.o o.u 0.'J S TRUC T. IRON o.o 0.21 0.01 0.l)Z o.oe o.o 0.'J PLASTERERS o.o o.o o.o o.o o.o o.o 0. J 
El ECT • kJRKERS o.o 0.02 0.06 0.01 J.61 'J.27 o.o 
S TEA!l4 FI Tl ERS o.o o.oa 0.35 0.59 o.o 0.28 o.50 lJPER. ENvRS. o. 10 o.os ,o. 11 0.01 o.oa o.o o.o SM. TRAC. OP. o.o o.o o.o o.o o.o o.o o.J 
LG. TRAC. OP. o.o o.o o.o o.o o.o o.o o.:> CRANE C1PfRSo o.o o.o c.o o.o o., ).:> o.o 
AIR CGMP. OPERS. o.o o.o o.o o. 0 o.o o.o o.o 

3 TRUCK DRIVERS o. 10 0.02 o.oz 0.01 o.oz 'J.03 o.:, 
BOILEH MAKERS o.o o.o 0.23 0.10 o.o o.:, o.:, 
OTllER CRAFTS o.o lo.13 0.03 0.02 o.o o.o o.o 
MATERIAL ACC NO 20 ACC NO 21 A:t NO 22 ACC NO 23 ACC ~o 24 AC:: ND 25 ACC NO 2~ CHA'IINEL S o.o O.Otl o.eia o.oa o.oe O.JB o.oe 
I f3EAHS o.o o.oa o.oe o.oa :>.a o.Je o.oe 
W fl.ANGES o.o O.Otl c,.oa 0.08 o.oa o.oa 0.08 
R i:-EI,\" S o.o 0."1 0.47 0.47 0.47 0.47 :,.47 
RE:DIMIX ,CONCRE.TE o.o 0.21 0.21 0.21 0.21 0.21 0.21 PL YFURM o.o 0.01 0.01 0.01 0.01 0.01 0.01 
LUMB EH o.o 0.01 0.01 0.01 o.:n :, .01 0. 'Jl LA"4D 1.00 o.o o.o o.o 0.1.) o.o o.:> UNASSIGNED o.o 0. ll o.o O.:J o.o J.J o.o 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.o UNASSIGNED o.o o.o o.o o.o o.o o.o o.o UNASSIGNED o.o o.o c.o o.o o.o o.o o.:, 
UNASSIGNED o.o o.o o.o o.o o.o o.o o.:, 
UNASSIGNl:O o.o o.o o.o o.:> o.o :, • J 0 .:, UNASSIGNED o.o o.o o.o o.o o.o o.o o.o 
UNASSIGNED o.o o.o o.o o.o o.o o., o.:, 

I 



·DATE 04-17-73 CONCEPT PHASE II 
PLANT CAPITAL INVESTMENT SUMMARY 

ITHOUSAND DOLLARS) 
1100 MWE PWRNET PO~ER PLANT MIDDLETOWN , USA !'4AMELIST INPUT COST BASIS: AT START OF CONSTRUCTION 

DESIGN+ CONSTRUCTION PERIOD 1974.5-1982.0 
40-HOUR WORK WEEK 

COMPOUND INTEREST RATE• 1.5 

ACCOUNT TOTAL 
-~llH----

~UMQEB AttO~IlILf ________ _ ---·-----

20 

21 

22 

23 

24 

25 

91 

9Z 

9.3 

94 

.D.lBEtL.tD.SU 

LANO ANO LAND RIGHTS . . . . . . . . . . . . . . •••• 

etil'.Sl"LfLAtlll 

STRUCTURES ANO SITE FACILITIES . . . . . . . . . . . . 
• • • • • • . . . • • • • • • RFACTOR PLANT EQUIPMENT• 

TURBINE PLANT EQUIPMENT. . . . . . . . . . . . . . . . 
ELECTRIC PLANT EQUIPMENT • .f. • . . . . . . . . . . . 

580. -······ 
31t293. 

nos 1. 

891t20. 

15831. 

MISCELLANEOUS PLANT EQUIPMENT • • • • • • • • • • • • • ___ iill• 

SUBTOTAL • • • • • • • • • • • • • • • • • • • • .s 214l66. 

SPARE PARTS ALLOWANCE • • • • • • • • • • • • • • • • • 1566. 

CONTINGENCY ALLOWANCE• . . . • • • • • • • • ••• • • __ 11212 • 

SUIHOTAL • • • • • • • • • • • • • • • • • • • • •• 229207. 

J.WllBfCLCD.ll.S 

CONSTRUCTION FACILITIES, EQUIPMENT, AND SERVICES 

ENGINEERING ANO CONSTRUCTION MANAGEMENT SERVICES 

OTHER COSTS . . . . . . . . . • • • • • • • • • • 

• • • 

• • • 

• • • 

••===== 

15695. 

21661. 

9896 • 

INTEREST DURING CONSTRUCTION ....... • • • • • • --lill!s' • 

• s 13l051 • SUBTOTAL • • • • • • • • • • • • • • • • • • • • 
~=::::: 

TOTAL PLANT CAPITAL INVESTMENT - IS 327/KWI S 359838. 
••=••·· 

·, 

.. M-- ,--••.-• 

t./ 

·•)!· 



·~ATE 0~-17-13 CCNCEPT PHASE II 
1100 HWE P"RNET P• -ER PLANT KIDDLETOWN , USA 

BREAKDOWN OF PHYSICAL PLANT COSTS CTHOUSANDS OF DOLLARSI 

ftUilt.ALfUtU 

21 

Z2 

23 

• • • • STRUCTURES A:-.tD SITE FACILITIES 

REACTOR PLANT EQUIPMENT• • • • • • • • 
TURBl~E PLANT EQUIPMENT .. , ... • • • 

34293. 

70051. 

89420. 

24 ELECTRIC PLANT EQUIPMENT • • • • • • • 15831. 

25 Ml SCEl.LANEOLIS PLANT EQUIPMENT • • • • • -~!tlla 

SUBTOTAL •••••••• • • • • • 211t066. 

I 

-

FACTORY ______ s 1 re-------~'-
EQUIPMENT LABO~ MATERIAL 
__ (JlSl----~A~:lia ___ ,011 ___ ,aiL 

1973. I 25391 1831 B • llt002. 

49212. I 12001 1176&. ~011. 

57't01. C 23311 l07H. 11226. 

8281. ( 6981 't69). Z 859. 

. --W1e.-L-llfil--Ull .. _____ zu • 
118782. I 7024 J 5743i. 37844. 

...... ; 

~ 



·DATE 84-17-73 
1100 MWE PWRNET 

ACCOUNT 

CCNCEPT PHASE II 
PO~ER PLANT MIDDLETOWN 

~U.i111E8- Jtt~.utiL.IllLL----------· 
20 LANO ANO LAND RIGHTS 

t USA 

201 LAND ANO PRIVILEGE ACQUISITION • • • • • • • • • • • • 
202 RELOCATio·N OF DUILCIP..GSe UTILITIES, ETC. • • • • • • • 

TOTAL FOR ACCOUNT 20 • • • • • • • • • • • 

f 

-

______________ tJSI--11ilU~AtmS-Df_QDLLU~l-------------
FACTORY SITE -~ SITE 
fQU1ettE~I LA~Da l!AIE&lQLS IOIQl 

$ o. $ 8 :>. $ 500. 580. i ___ Q .. i ____ g .. .i_ ____ g., ______ Q • 
l----0a 1 ____ tu1. .L_soa. , ___ .:tao .. -

-·----------- -------- ------- --------

i 
-, 



•OAfE G~17-73 
1100 MWE PWRNET 

ACCOUNT 

CCNCEPT PHASE 11 
PO~ER PLANT MIDDLETOWN , USA 

-----~-------~Dil--lldQUSm1-.DE_QDLLU1l ___________ _ 
FACTORY SITE ·, SITE ~Ut.mfB_ -ACCDUtil_llllf _______ _ -------- fgUJ.e~E~l LA303 . .t!AlEBlAL~ IDIAL 

21 STRUCTURES ANO FACILITIES 

211 SITE IMPROVEMENTS ANO FACILITIES 
.1 GENERAL . Y-A~D lMPROVEMENTS . . . • • . • • • . • • • . • o. 672. 52 !a. 1198. .2 WATERFRONT IMPROVEMENTS . . . . . . • . • • • • • . • • o. i>. o. o. .J Hli;HWAY AND RAILWAY ACCESS . • . . • • • • • • • • • • 

_____ Q .. ___ HZa. -~flJZ~-~- ___ lJ,ia SUll TOT Al. . . . . . • • • . • • • . • • • • . • s o. I 1164. I 1359. s 2sa • 212 REACTOR BUILDING 
.1 BASIC BUILDING STRUCTURES (IN 212.lt . • • . • • ... • o. o. o. o. • 2 BUILDING SERVICES . • • • • • • • • • • • • • • • • • • uu. 616. 47',. 2481 • .3 CONTAIN~E\IT STRUCTURES • . • • • • • • • • . • • • • • 

______ ,g .. ___ IJ~!i .. __ t2l.Qa. __ 1,llh SIJ) TOT AL. . • . . . • • • . . • • • • • • ... • s 1392. I 7921. I 5384. s l4b9ti. 213 TUR8 INF. BUILD! NG 
.1 BASIC BUILDING STRI.JCTURES • • . • . . • •· .. • • • • • • o. l 885, 2417, 436Z • .2 6UlLDING SERVICES • • • • • • • • • • • • • • • • • • • --Ula. --~U .. - ...... lL:ta. ____ czz .. 

SUHllT hl • • • ... .. • • • • • • • • • • • • • • • 113, • 2433, • 2tiH, s ~;,l'I. 2 lit 11'4TAKE AND DISCHA~GE STRUCTURES 
• 1 INTAKE: STthJCTURE . . . . . • . • • • • • • • • • • • • o. 790. 644. 1434 • • 2 DISCHARGE STRUCTURE C IN 232.2t . . . • • • • • • . • • o. o. o. o • .3 UN~RESSU~IZ[O INTAKE ANO 01,CHARGE CONDUITS CIN 232.ZI. ____ a. .. ____ Q., _____ g .. ______ Q ... 

SUL\ TOT AL. • • • • • • • • • • • • • . . • • • • s o. s 790. • &44. I 1434. :15 REACTOR AU>. Ill AR IE S BUILDING 
.1 BASIC BUIL'.>ING STRUCTURES . . • • • . • • • • • • • • • o. Z539. 1341. 3FH1C' • .2 BUILDING SEMVICES . . . . . . . . • . • • . . . . . . . ------Sla. ___ zoz. .. ____ u.2 .. ____ :1.2.2. .. Slid TOTAL. . . . . • • . • • . . • • • • • • • • I 51. s Z741. I 1486. . ' 4j:!78. llb RADIOACTIVE WASTE BUILDING CIN 2151 
.1 BASIC RU ILD IM, STRUCTURES • • . • • • • • • • • • • • • :J. o. o. ". .2 - BUILDING 5F~VlCES . . . . • • . . . • • • . • . . • . • 

___ g .. ____ Q .. ____ 12 .. ______ il .. 
SUD TOl AL. • . . . . . • . . . . • . . . • • . • s o. I o. I o. ' o. 217 FUEL STORAGE RUtlCtNG 

• 1 Bi\S[C BUILDl!\IG STRUCTURES . . . . . . . . . • . • .. • . o. 767. 5r.5 • 1311 • .z BUILDING SEIWICES . • . • • • • . • • • . • . • • • • • 
_____ z2 .. ____ fll., _:_ ___ ih ____ Hla. SUtl lOT Al. . . . . • . • • . • . • . . • • . . • s 29. I 810. s 580. s 1439 • 218 OTHER 

218A CU:-Hkl1L RC10M DUI LC ING . . . • . • • • • . • • • • • • • 59. 834. 4R3. 1377 • 210H DIESEL GENF l{ATllR BUILDING • • • • • • • • . • . . • • • 13. 395. 21!. 620 • ?.18C ~O~INISTRATION BUILDING . • • • • • • • • • • • • • • • 197. 397. 42~. 1024 • 2180 SEfW I CE BUILDING . . • . . • • • . • . . • • • • • • • 118. 494. 51-!t. ll5q • 218E FA"1 ROOM lhJ I LIJI NG . . . • • • • • . • • .. • • . • • . • o. 228. 10&. '~ 4 • 218F AUXILIARY FEED PUMP ENCLOSURE • • . . . • • . • • . . . ----0... __ 2Q .. ____ u .. ____ llla. SUB TOTAL• . . • • • • • . . . • • . • • • • • • ' 388. ' Z't39. ' 185 7. ' 4t:>B5. 219 STACKS . . • . • . . . . . • • • • • • • • • • • • • • s o. s :, . s a. ., . ------------- --------------------------------------------~------------SUBTOTAL fOR ACCOUNT. . . . . . . • • • • • • . s 1973. s 18318. s 140::>2. ' 34293. CONTINGENCY I 5.0IMTL-10.0~LABORI • • . • . • . q9. 1832. 700. 2t.3 l • SPARE PARTS I 1.ou. • . • . • . . • • • • • • -lO... ----- ___ u.~ .. ____ ,lfl!la TOTAL FOR ACCOUNT 21 . . . • • • • • • . . 1_zo2z .. 1_2.ou2 .. J_UdiZa. L.H:rnh -------- -------- ------- --------

7 



oNER PCAKI MIUOLEIOWN • USA 

ACCOUNT 
~~HllffL_ -ACCmnil-IlILE---·------------------
22 

221 
• l 
.2 
.3 
.'t 

222 
.1 
.u 
.12 
• l 3 
• l 't 

.2 

.21 

.22 

.23 

.24 

.3 
.31 
.32 
.33 
.3't 

223 
.1 
.z 
.3 
.4 

7.Z't 
.1 
.2 
.3 

225 
• l 
.z 
.3 
.4 

226 
.1 
.2 
.3 
o't 
.5 
.6 
.1 
.a 
.9 

-

REACTOR PLANT EQUIPMENT 

REACTOR EQUIPMENT 
REACTOR VESSELS ANO ACCESSORIES • • • • • • 
HEACTOR C~NTROL DEVICES • • • • • • • • • • 
MODERATUR/~EFLECTCR SYSTEMS• • • • • • • ·• 

REA:TOR SHIELDING•. • • • • • • • • • • • 
SU~TOT~L •••• •. • • • • • • 

MAIN liEAT TRANSFER ANO TRANSPORT SYSTEMS 
REACTOR CO~E COOLANT SYSTEMS 

. . 

. . . . . . . . . . . . 
• • • • • • . . . . . . . . . . . . 

PU~PS • • • • • • • • • • • • • • • • • • • • • • • • • 
PIPING SYSTEM• • • • • • • • • • • • • • • • • • ~ • • 
STEAM GENE~ATORS • • • • • • • • • • • • • • • • • • • 
PRESSURlll~G SYSTEM••• • • • • • • • • • • • • • • • 

SU3TOTAL. • • •• • • • • • • ••• • • w • • • 
RFACTOR BLO~KET COCLAN~ SYSTEMS 
PU~1PS • • • • • • • • • • • • • • • • • • • 
PIPING SYSTtM. • • • • • • • • • • • • • • 
HFAT EXCHA~GER EQUIPMFNT • • • • • • • • • 
PkESSURIZING SYSTEM • ••• •. • • • • • • 

SUJTOTAL •• • • • • ( •• • • • • • • 
INTERMEDIATE LOOP COOLANT SYSTEMS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
PU~PS • • • • • • • • • • • • • • • • • • • • • • • • • 
PIPING SYSTEM ••• •. • • • • • • • • • • • • • • • • 
HEAT EXCHANGER EOUIPMENT • • • • • • • • • • • • • • • 
PRESSURIZING SYSTE~ • •• • • • • • • • • • • • • • • • 

suaTUTAL •••••••••••••••••••• 
SU~TOlAL. • • • • • • • • • • • • • • • • • • • SAFEGUAKOS COOLING SYSTEMS 

RF.SIOUAL rlEAT REMOVAL SYSTEM • • • • • • • • • • • • • 
EMF.KGENCY SHUTDOWN UR CORE ISOLATION COOLl~G SYSTEM• • 
COJLANT !NJfCTIUN ANO CORE SPRAY/FLOODING SYSTEMS• • • 
CCNTAIN'1ENT HEAT ABSORPTION REJECTION SYSTEMS • • • • • 

SU~TUT~L. • • • • • • • • • • • • • • • • • • • RADIOACTIVE NASTE TREATMENT AND OISPJSAL 
ll~UID WASTE PROCESSING EQUIPMENT•• • • • • • • • • • 
GASEOUS wA5tES ANO OFF GAS PROCESSING EQUIPMENT••• • 
SOLIO WASTES PkOCESSING EQUIPMENT• • • • • • • • • • • 

SUBTOTAL • • • • • • • • • • • • • • • • • • • • NUCLEAR FUEL HANDLING /IND STORAGE SYSTEMS 
fUEL HANDLING TOOLS, EQUIPMENT, ANO SYSTEMS • • • • • • 
RF~UTE VIEWIN~ EQUIPMENT • • • • • • • • • • • • • • • 
SE~VICE PLATFORMS •. • ••• • • • • • • • • • • • • • 
FUEL STORAJ[, CLEANING, ANO INSPECTIO~ EQUIPMENT • • • 

SU3TOTAL •• • ••• • • •• • • • •• • • • • • 
OTHER REACT •{ PLA~T EQUIPMENT 
INERT GAS SYSTEMS •••• • • • •. • • • • • • • • • • 
SPECIIIL HEATING, SYSTEMS • • • • • • • • • • • • • ., • • 
COOLANT ~ECEIVING, STOkAGE, ANO MAKEUP SYSTEMS • • • • 
COOLANT CHARGF, VOLUME CCNTROL, RELIEF, ETC. • • • • • 
CUULANT PJRIFICI\TlCN & CHEMICAL TREAT~ENT SYSTEMS• • • 
FLUID LEAK DETECTION SYSTEMS • • • • • • • • • • • • • 
AUKILIARIFS CC~Ll~G SYSTFMS • • • • • • • • • • • • • • 
HAl~TENANCE E~UIPMENT • • • • • • • • • • • • • • • • • 
M(SCELLI\NCJUS SUSPENSF ITEMS • • • • • • • • • • • • • 

SUdTOlAL. • • • • • • • • • • . . . . . . . . . 

__________ ,QiI-..1.I~QU~l!llQi-OE-I2CLLABil ___________ _ 
FACTO~Y sire ·, SITE 
EQUle~E~I uaca . MIEBlALS IUIAL 

11949. 
5337. 

o. 
-----l2a 
S 17301. 

S 4565. 
o. 

16432. 
--Utila. 
S 22458. 

s o. 
o. 
o. ____ Q., 

s o. 

s o. 
o. 
o. __ a .. 

1----il.. 
S 22't58. 

162. 
o. 

148. 
---!Ila 
I 393 • 

llOt.. 
518. ___ iz .. 

$ 1101. 

216. 
o. 

140. 
___ Jlllla. 
S 744. 

57 • 
o. 
o. 

227. 
l.!51. 

o. 
355. 

o. 
------~& I lRQ I. 

734. 
105. 

Cl• ___ 1z .. 
$ 851. 

S 205. 
1112. 
l 17't. 

_____ 23a 
S 28 • 4. 

• a. 
J. 
o. ____ o .. 

$ o. 

' J. o. 
o. _____ o .. 

1 _____ Q .. 
S 2844. 

333. 
o. 

994. 
---!t.O!la. 
t L 735. 

Bbf,. 
325 .. 

-----lia. 
I 1205. 

72. 
o. 

32. 
--~H .. 
S 687. 

39. 
o. 
o. 

220. 
l l !',O. 

::,. 
73't. 

o. 
---l~ia. 

BO. 
11. 
o. _____ o .. 

S 2:,z. 

s 1n. 
30't4. 

613. 
----Ha 
S 390ft. 

• o. 
o. 
o. _____ a .. 

s o. 

s o. 
o. 
o. _____ Q .. 

L. ____ o .. 
S 39J4. 

2J5. 
o .. 

l 131. 
----!t~ti... 
S 1792. 

zga. 
160. ____ 3 .. 

S 461. 

28. 
o. 
3. 

___ !tz.la 

S 4'>1• 

13. 
o. 
o. 

297. 
7:33. 

o. 
lt52. 

o. 
--llHu. 

12873. 
5454. 

o. _____ 2la 
S 183'>4. 

4q~3. 
4216. 

l1J4l9. 
___ ltl~Z .. 
5 29;>J5. 

o. 
o. 
o. ______ Q .. 

s o. 

o. 
o. 
o. ______ u .. 

i_ ____ o._ 
5 292J5. 

700. 
a. 

2212. 
____ 2Ha. 
I l'HCJ. 

2270. 
10:n. 

____ ,_i!ta. 
S 33'17. 

315. 
o. 

174. ___ un .. 
S l R!l?. 

lJfl. 
o. 
o. 

7<t5. 
3194. 

o. 
15ft 1. 

o. 
---UH. 

8 



·DATE o't.-11-n 
1100 HWE PWRNE T 

CCNCEPT PHASE II 
PQWER PLANT MIDDLETOWN , USA 

ACCOUNT 
~UtillfB_ 

227 
.1 
.2 
.3 _,. 
.5 

-ACCOutil-IlILE 
INSTRUMENTATION A~D CONTROL ----------
REACTOR PR• CESS l&C EQUIPMENT• • • • • • • • • • • • • 
COMPUTFR EQUIPMENT • • • • • • • • • • • • • • • • • • 
RAOIATICN ~UNITORING SYSTEMS CIN 227.11 • • • • • • • • 
ISOLATED l~DICATl~G AND RECORDING GAGES IIN 227.11 • • 
CONTROL AND l~STRUMENT PIPING• • • • • • • • • • • • • 

SU~TUTAL. • • • •. • • • • • • • • • • • • • • 
228 FOSSIL FUEL BLILERS AND SUPERHEATERS 
.l BOILERS AN~/OR SUPERHEATERS • • • • • • • • • • • • • • 

.2 DRAFT SYSIEMS. • • • • • • • • • • • • • • • • • • • • 

.3 FUEL HANDLING SYSTEMS • • • • • • • • • • • • • • • • • 
• 4 ASH HANDLING SYSTEMS • • • • • • • • • • • • • • • • • 

SU~TOTAL. • • • •• • • • • • • • • • • • • • • 
229 IRRAOIATIJ~ FACILITIES 

• l SPECIAL ST~UCIURES •• • • •. •. • •• • • • • • • • 
• 2 MATERIALS ~ANOLING EQUIPMENT • • • • • : • • • • • • • 
• 3 MATERIALS ~EC~IVING ANO-STORAGE SYSTE~S • • • • ~ • • • 

SUBTOTAL • • • • •. • • . . . . . . . . . . . . 
----------------------------------

-

S~3TOTAL FOR ACCOUNT ••• • • • • • • • • • • • 
CJ~TINGENCY I 5.0iMTL-lO.OiLABORI • • • • • • • 
SPARE PAKJS I l.o,4. • • • • • • • • • • • • • 

TOTAL FOR ACCOUNT 22 • • • •. • • • • • • 

__________ ,QiI--1.L~lUSAtm~E-'lOLLAlU ____________ _ 
FACTORY SITE -~ SITE 
~gu1e~f~I LAaC3 !!Al.f&l6LS [QllL 

2780. 293. 38. 3111 • 
2:103. 117 • o. 1120. 

o. 29~. BZ. 4:JO. 
o. o. o. o. _____ g .. ___ 1zz .. __ Uh 

----02,J.. s <U83. $ 1237. s 555. .. b575. 

o. o. o. o. 
o. ::> • o. o. 
o. o. o. o. ______ g., _______ :i .. ____ g .. ______ Q .. 

s o. I o. s o. I o. 

o. o. o. o. 
o. o. o. o. _____ g._ _____ a .. _____ Q.a ______ u .. 

$ o. s :, . s o. s C .. 
S 4:J272. S ll 7!»b • s 9013. S 7M5 l. 

2464. 1177. 451. 4091. 
_ ___!a.2l& ------ ---!iil& 

____ 2.flla. 
1-lZZZJla l-lZ~!tZ.a. LJ~1!a.a. l-HH!ta -------- -------- ------ --------

9 



ll 00 MWE PWRNE T PJWER PLANT M[OOLETOWN , USA 

___________ J;QSl __ iI~OUSA!:tOSJJf_QDLL68il ____________ _ 
ACCOUNT FACTORY SITE -~ SITE 
~U.tmfL _AtCUUtil..IllLE------------------------ EQUl~HE~l LABO! liif.BlALS lUIAL 
Z3 TUROINE PLANT EQUIPMENT 

Z 31 TURBINE-GENFRATORS 
.l TURJINE-GE~ERATORS AND ACCESSORIES • . . • . • • . . • o\0280. Z 16ft. Z7't. 'tZ7l8. 
• 2 FDUNDI\TI0'.4S . . . . . . • . . . . . . • . . . . . • • • o. 666 • <tZ5. l 091.-
.3 STANDBY EX: I TERS o. o. o. - . ---~-- o. . • • . • . . • • . • • • • • • . • • .4 LURKICATl~l.i SYSTE1'1 . . . . . . . • • • • • • • • . • • 5Z. lZ~. 138. 31b. 
.5 GAS SYSTEV.S . . . . . . . . . . • . . • • . . • • • • . o. 't9. 92. l'tl. .6 REHEATEKS C IN ZJl.l) . • . • . . • . • . . • . -• . • . o. o. o. o. • 1 SHIELDING . . . . . . . • • . • • . • • • . • • • • . . o. ,. o. o • .a WEI\ TttER-PRQUF HOUSING • • . . • • • • • • . • • • • • • ____ g& _____ Q .. ____ Q& __ .., ___ Oa 

SUB TOT AL• . . • • • • . • • . . • • • • • • • • S 't0333. ' 30!>4. s 929. ' 442(, 1. 
ZJZ HEAT KEMUVAL SYSTEMS 

.1 WATER INTAKE COMMC~ FACILITIES • . . . •· . • • • . • . 118. 55. 1 ~- 11n. .z CIRCULATIN\i WATER SYSTEMS 
, 

• 21 Pll"IPS . . . . . . • . • • • • • • • • • • • • • • • • • $ 13 79. $ 65. • 8 • 1452. • 22 PIPING. • • • • • • . . . • • • • • • • • • • • • • • • • o. 1022. 1 0te9. 2011 • • 23 DISCHARGE TUNNH • . • . • • . • . • • • • • • . • • • o. o. o • o. .Z't DISCHARGE PIPE ANO STRUCTURES . • . . • . . . . • • • • o. 82. ~9. l !I l • • 25 OEICING PU~P PIT STRUCTURES• . • . . • • • • . . • • • ____ g .. _____ Q .. ____ Q& ______ o .. 
SUU fOTAL. • •••• I • . . . . • . . • . • • . • $ 1379. $ 1110. I 115!». ' 3704. • 3 COOLING TJwERS . . . . . . • • • • • . • . . • . • . • 5to l 3. 't5H. 'tl!». 104H • 

·" OfHER SYSTEMS REJECTING HEAT TO THE ATMOSPHERE. . . . • 
___ Q.. ______ :2 .. _____ :i .. ------~-SUB TOTAL• . . . • . . . • . . . . . . • • • . . .I 6910. $ 5816. s 1596. s 1432?. It 2"33 COi~OENS ING SYS TEHS 

• 1 CUNOENSE RS . . . • • • . • • • • • . • • • • • • • • • 4707. 1055 • ltB • ~810. • 2 crn,:oENSA TE SYSTEM • • • • . • • • • • • • • • • • • • • b46. 19()~. 1121. 3 7:,b • 
• 3 - GAS REMOVAL SYSTEM • . • . • • . • . • • • • • • • • • o. 198. 133 • .H l • • 4 fURO INE BYPASS SYSTEM . • . . . • . . • . . . . • . • • ---.0& 

______ a .. _____ a .. ______ Q .. 
SUB TOTAL• . . . . . • . . • . • • . . • • . • • $ 5353. ' 3222. s 1302. ' ~877 • 234 FEED HEA Tl :IIG SYSTE114 

.1 RE1..I' NERA Tl VE HEAT EXCHANGFRS . . • . . • . • • • • • . 2017. 141. 55. 2213 • • z PUMPS . . . . . . . . . . . . . . . . • • . . . . • • . 1504. 138. 22 • l 6 !> 4 • .3 PIPING AND TA,-.KS . . . . . . . . • . . . . . . . . . . _____ n .. 
---lllZa. --Z.H!l.a ---H~!la. SUD TOTAL. . . . . . . . . • • . • . • . . • • . $ 3521. • 3676. s 27!14 • • 99'l?.· 235 OTHER TURri I NF PL At\ T EOUIP'1ENT 

• L Ml\ IN STEM OR OTHER VAPOP PIPING • . • • . . . . • . • o. 2 73J. 2H5. 4'>'?6. • 2 TUl{UINE AUXILIARIES . . . . • • • . . • • . • . • . . • 69. 444. lb~ • 7Hl • .3 AUXILIMIES cnnL 11\G SYS J Pl • • . . . • • • • . • . . . l c.o. 379. 471. l 012 • • 4 MAKEUP TKl:A TMENT SYSTEMS • • • • . • . . • • . • • • • o. 270. 1371 • 1 oft 1 • .5 C.HEM I CAL T ~ Ell T"ME NT ANO CONDENSATE PURIFICATION SYSTEMS o. 11. 27. 38. .6 CE:NTRAL LUBtUCATION SERVICE SYSTEM • • • • • . • . • • o. o. o. o • .7 MISCELLANEJUS SUSPENSE ITEMS . . . . . • . • • . . • • -~-~ .. __ !sBla. ____ Clla ____ !i5h 
SUB TOTAL• . . . . . . • . . . • . . . • • . • . $ 229. s 4371. $ 4354. ' 8953. 236 INSfRUHENfl\TICiN ANO CONTPOL 

• 1 PROCESS I & C EJUlPMENT . . . . . . . • . . . . • . . . 1056. 162. 21. 1239 • • 2 co.~PUTER E.lUIPMENT CIN 221.21 . . . . . • . . . • • . . o. :>. o. o • • 3 ISOLATED l~DICATING AND RECORDING GAGES IIN 236.lJ I • • o. o. o • o. .4 CONTRUL AND INSTRUMENT PIPING . • . . • • • . . . • • . .a .. ____ :iHa ___ HQa ____ lt!la 
SUHOTAL • . . . . . • . . • . . • • • . . . • • $ 1056. s 703. $ 2!»0. ' ?019 • 

--------------- - -----------------------------------------------------------------SUBTOTAL FCR ACCOUNT. . • . . • • • . • . . . . s si..01. ' 20793. $ ll2Z6. s !394?0. CllNTl"4GENCY ' S.OIMTL-10.0tLABOR) . . . • . • . 2870. 2079. 56l. 5511 • St'o\lH PARTS I l .o :t I • . . • . . . . • . . . . . --.!?li .. ------- __ U!a. ____ et!lC.a. 
TOTAL FrlR ACCOUNT Z3 • . . • . . • • . • . .t_f.t.Jfa.:i .. 1-z.zw .. .LU~~~ .. Li~'1.lla 



I 
. OArE O"t-l 7-73 CCNCEPT PHASE II 

POWER PLANT MIDDLETOWN 11 OD HwE P WRNE T , USA 

ACCOUNT 
_____________ ,as1_J.lttD¥iAW2iJl.E_QDLLilil ___________ _ 
FACTORY SITE · SITE bUlillfL_ -A,~ouw:_t!ILE-------------------- ~u!e~E~I uall.l !lil~&!ALS lOlAL 

24 

241 
.1 
.2 

242 
.1 
.2 
.3 
.4 
.5 
.6 

243 
.1 
.2 

244 
.1 
.2 

245 
• l 
.z 
.3 . ,. 

246 
.1 
.2 
.3 
• 4 
.5 

-

ELECTRIC PLANT EQUIPMENT 

SWITCHGEAR 
GENERATOi CIRCUITS •• • •• • • • •• • • • • • • • • STATION SCRVICE • •• • • • • • • • • • • • • • • • • • 

SUBTOTAL •• • • • • • • • • • • •·• • • • • • • STATION SE~VICE EQUIPMENT 
STATION SE~VICE AND STARTUP TRANSFORMERS • • • • • • • LOW VOLTAG( UNIT SUBSTATIONS AND LIGHTING TRANSFOlMERS • 
BATTERY SYSTE~S ••••• • • • • • • • •. • • • • • • 0 I ESE L ENG I NE GE NI' RAT IJ RS • • • • • • • • • • • • • • • GAS TURBINE GENERATORS •• • • • • • • • • • • • • • • MOTUR GENERATOR SETS • • • • • •• • • • • • • • • • • 

SU3TOTAL ••• • • • • • • • • • SWITCHBOARDS 
MAIN CONTRJL BOARP. FOR ELECTRIC SYSTEMS 
AUXILIARY PllWER AND SIGNAL BOARDS • • • 

SUB TOT Al• • • • . • • • • • • • • PROTECTIVE EQUIPMENT 
GENERAL STATION GROUNDING sysTEH ••• 
FIRE PROTE:TION SYSTEM •••• • •. • 

. . 
' 

• • . . 
• • 

. . . . 

. . . . . . 

. . . . . . 
• • • • • • . . . . . . 
. . . . . . . . . . . . 

SU8TOTAL •••• • • • • • • • • • • • • • • • • ELECTRICAL ~TRUCTU~ES AND WIRING CONTAINERS 
CONCRETE CABLE TUN~ELS, TRFNCHES, AND ENVELOPES • • • • 
CABLE TRAYS AND SUPPORTS • • • • • • • • • • • • • •. • CONOUIT •••••••••••••• • • • •• • • • • • OTHER STRUCTURES • • • • • • • • • • • • •. • • • • • SU~TOTAL •• • • • • • • • • • ~ • • • • • • • • POWER ANO CONTROL WIRING 
GE~ERATOR CIRCUITS • • • • • • • •• • • • • • • • • • STATION Sf.~VICE POWER WIRING • • • • • • • • • • • • • CONTROL WIRING ••• • • • • •. • • • • • • • • • • • INSTRUMENT WJRJNG. • • • • • • • • • • • • • ~ • • • • CONTAINHE~T PENETRATIONS • • • • • • • • • • • •. • • SU~TUTAL • •• • • • . . .. . . . . . . . . . . 

20. 
__ u.02 .. 
s 1329. 

762. 
802. 

37. 
986. 

2129. 
-~Z .. 
s 4808. 

591. __ 1z ... 
s 603. 

o. 
--l2a. s o. 

o. 
63. 
o. __ g ... 

s 83. 

651. 
217. 

o. 
o. 

--!221.a. 
I 1459. 

e. l • 29. ____ 1J1 .. ___ zi ... ___ Ull.a 
s 139. • 79. s l 54 7. 

53. a. 82 3. 
89. 4. 895. 
10. 3. '>O. 

lfi2 • 64. l 21 2. 
241. 190. 25',l. _____ 11 .. _____ 1 .. ____ l.il !ta. 

s 566. s 271. s 56"5. 

56. 13. 6!,l. ______ i .. ____ 1 .. _____ lia 
s 5~. s 15. s 677. 

108. 121. 235. ___ z .. _____ 2 .. _____ u .. 
s 115. • 137. s 252. 

48. 54. 102. 
241. b3. . ,3B7. 
616. 362. 978. _____ 13 .. ____ fl .. _____ u .. 

s 9B. s 486. ' 1498. 

123. a. 782. 
1321. 100!,. .?5',4. 

742. 603. l 34 5. 
445. 23ft. oSO. 

----Z~Q .. ____ zo ... ;... ___ lil l.a. 

' 2 892. s l 872 • ' t,222 •. ----------------------------------------------------------------------------------------------SUBTOTAL FOR ACCOUNT. • • • • • • • • • • • • • S 8281 • S 461J. S 285~. I 158~1. CU~TINbENCY I 5.DiMTL-lO • OILABORJ • • • • • • • 414 • 46~. 1~3. 10,6. SPARE PARTS I l.Olt. • • • • • • • • • • • • • -Bl.a. --=-=-~- __ a2a. ----llla. TOTAL FOR ACCOUNT 24 • • • • • • • • • • • l-.8.Ilaa 1 __ 2l2ia L-ll2lla i_l~2~B .. 

I I 



' 'DATE 04-17-73 
1100 HWE PWRNET 

ACCOUNT 

CC~CEPT PHASE II 
PJ,ER PLANT MIDDLETOWN 

liUWlf&_ -ACCOUfil_IllLf_ 

25 

251 
.1 
.2 

MISCELLANEOUS PLA~T EQUIPMENT 

TRANSPORTAJION AND LIFTING EQUIPMENT 
CRANES, HOISTS, ANO MONORAILS • • • RAILWAY AN) ROADWAY EQUIPMEl'-4T • . . 

SUBTOTAL• • . . • • • . . • 

• 
• 
• 252 

.1 

.2 

.3 

AIR, wATER, AND STEAM SERVICE SYSTEMS 

253 
.1 
.2 

254 
.1 
.z 
.3 
.It 
.5 
.6 

AIR SYSH"1S . . . • . • • • • • • • • WATER SYSJEMS . . . . . . . . . . • . 
AUXILIARY HEATl~G STEAM . • • • • • . 

SU-\TOTAL. • • • • • • . • • • 
COMMUN IC A JI ONS EQUIPMENT 
LOCAL C0"1MUNICATICNS SYSTEMS • • • . 
SIGNAL SYS HMS • . . . . . • . . • • 

SU3 TOTAL. . . . . . • . • • . 
FURN I SH I NjS A'-0 FIXTURES 
SAFE TY EOi.JIPMENT . . . . • . • . • . 
SHUP, LAuJUTGRY, ANO TEST EQUIPMENT. 
OFFICE EQUlt>MENT ANO FURNISHINGS . • 
CHANGE ROU"I EQUIPMENT . . 

EQOiPMENT. 
. 

ENVIRONMENJAL MUNI TORI NG . 
DINING FAC. I LIT IE S . . . . • . . . . . 

SUtHOTAL • . . . . . . . . . . 

, USA 

-----------'11ll--1.l~~IUAtmi..llf..DCLL68~l-------------FACTORY SITE ~ SITE 

------------ EQUle~E~I LADD3 &If.Bl&LS lOI~L 

• • • • • • • • • 628. 137. 55. !321 • 
• • . . • . • • • ____ g& ____ a .. ____ Q., ______ .i .. . • • • • • • • • s 628. ' 131. s 55. s 821. 

• • • • • • • • • 79. 13!1. 45 • 2~ 2 • 
• . • . . -• . . . 307. 963. 614. 1885 • 
• • • • • • • • • _:i:.lla. __ :iHa. ----Cla ___ lOH.t& 
• . • • • • • • • s 89't. s 1640. s 660. s 3194 • 

• • • • • • • • • 32. 45. 11. 9 !l • 
• • • • . • • • . ____ a .. ___ zz .. ___ u .. _____ J'ia. . • • . • • . • . $ 32. s 67. s 28. s 127 • 

• • • . . • . . . 13. o. o. 13 • . . . .. . . . • • 56. 4. l • 61 • . • • . . • • • • 63. o. o • 53. . . . . . . • • . 10. l • o. I I • . . . . • . . • • o. J. o. J • 
• • • . . • . • . ---1~2 ... ____ zz .. ____ Cla ____ lal& . • • . • • • . . s 301. s 28. $ 1. $ 330 • 

----------------------------------------------------------------------------------------------

-
SUBTOTAL FOR ACCOUNT. • • • • • • • • • • • • • 
CO~TJNGENCY ( 5.0l~TL-10.0ILABORI • • • • • •• 
SPA~E PARTS ( l.Oi). • • • •• • • • • • • • • 
TOTAL FOR ACCOUNT 25 • • • • • • • • • • • 

S 18!>5. 
93. 

-l!la. 
1-12titi ... 

$ 1873. 
187. 

l_ZQCIOa. 

S 7H. 
31. 

---Ia 
.i_ __ 1.u ... 

, $ 4~71. 
317. _____ ,(l .. 

L_!tfllh 

)~ 
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'DATE 04-17-73 CC~CEPT PHASE 11 
1100 MWE PWRNET POwER PLANT MIDDLETOWN 
ACCOUNT 
~Uf.1llf8 __ A,tOJmLillL, ________ _ 

• USA 

91 

911 
912 
913 

CONSTRUCTION FACILITIES, EQUIPMENT• AND SERVICES 

-

TEMPORARY FACILITIES • • • • • 
CONSTRUCTION EQUIP~ENT ••• • 
CONSTRU~Tl~N SERVICES ••••• 

TOTAL FOR ACCOUNT 91 

I 

• • • • • • . . . . . . . . . . . . . . . . . 
. . . . . . 
• • • • • • 
• • • • • • 
• • • • • • 

-'05.lillQQU_ 

$ 4708. 
S 784 7. 
.l __ lll2.a 
L.Uc»!i~.a 

-~ 

'· 

/3 
,... 



·DATE 04-17-73 CC~CEPT PHASE II 
1100 MWE PWRNET POWER PLANT MIDDLETOWN 
ACCOUNT 

, USA 
l:ill~il8- ..JC.toUtil-lllLf._ ______ _ _ _________ ,aSiillamtt. 

92 

921 
922 

-

ENGINEERl~G ANO CONSTRUCTION MANAGEMENT SERVICES 

ENGINEERING SERVICES • • • • • • • • • • • • • • • • • 
CONSTRUCTIO~ MA~AGEMENT SERVICES.•• • • • • • • • • • 

TJTAl FOR ACCOUNT 92 • • • • • • • • • • • 

( 

S 13831. 
1-lJ!Jlla. 
LZIC&Clla. 

-
)l( 

-·, 



· DUE 04-17-73 
1100 MWE P WRNE T 

CONCEPT PHASE II 
POwER PLANT MIDDLETOWN , USA 

ACCOUNT 
tllUMllf&_ 

93 

'Bl 
932 
933 

-

• --ACtD~l-lllLf ______ __:_ _____________ _ 

OTHER COSTS 

TAXES AND INSURANCE •••• • • • • • • • • • • • • • • 
ST4FF TRAINING AND PLANT STARTUP • • • • • • • • • • • 
OWNERS G£A •. • •. • • • • • • • • • • • • • • • • • 0

TOTAL FOR ACCOUNT 93 •. • • • • • • • • • 

f 

__ t.CS.Ull. QD ;u_ 

I 6313. 
S 57~. 
l__lCCBa. 
1-2.a ill& 

-..., 

•. 

)~-



-OATE 04-17-13 CCNCEPT PHASE II 
llOO HWE PWRNET POWER PLANT MIDDLETOWN 
ACCOUNT 

, USA 

~U~lif8_ --4,caUNT IllLf _______ _ 
·-------- --t.0~111120.Ql_ 

94 

941 
C#42 

INTEREST DURING CCNSTRUCTION 

PHYSICAL PLANT AND ASSOCIATED INDIRECT COSTS • •. • • 
LANO AND LANO RIGHTS • • ••• • • •• •. • • •. • • 

TOfAL FOR ACCOUNT 94 • • • • • • • •. • • 

( 

S 76532. 
1---ZCICta. 
1-1~.z.~aa. 

.. 

It 
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