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CONCEPT-5 USER'S MANUAL

C. R. Hudson II

ABSTRACT

The CONCEPT computer code package was developed to pro-
vide conceptual capital cost estimates for nuclear-fueled and
fossil-fired power plants. Cost estimates can be made as a
function of plant type, size, location, and date of initial
operation. The output includes a detailed breakdown of the
estimate into direct and indirect costs similar to the ac-
counting system described in document NUS-531.

Cost models are currently provided in CONCEPT 5 for sin-
gle- and multiunit pressurized-water reactors, boiling-water
reactors, and coal-fired plants with and without flue gas de-
sulfurization equipment.

Keywords: capital costs, power costs, power plant eco-
nomics.

1. INTRODUCTION

Three computer programs, which are referred to as the CONCEPT package,
have been developed by the Engineering Technology Division of the Oak
Ridge National Laboratory (ORNL). This computer package is designed to
provide a rapid means of estimating future capital costs of different types
of plants under various sets of economic and technical ground rules. The
use of the CONCEPT code requires an understanding of trends in contributing
costs factors, such as labor rates, labor productivity, and materials and
equipment prices, as a function of location and time. For application in
project evaluation studies, these cost factors should be based on the
specific location and design and construction dates being considered. Cost
estimates produced by the CONCEPT code are not intended as substitutes for
detailed cost estimates for specific projects; however, the CONCEPT esti-
mates should be useful as a rough check of the detailed estimates or for
preliminary studies prior to completion of detailed estimates.

This report describes the fifth generation in the development of the

*
CONCEPT package, which consists of three separate computer programs as

*
Previous work is documented in Refs. 1 to 5.



illustrated in Fig. 1.1. At the preoperational level the CONTAC auxiliary
program, described in Appendix A, is used to read cost-model data (i.e.,
detailed cost breakdowns for reference plants) for the various types of
plants from punched cards and to generate the cost-model data file, COMO,
on a magnetic storage device. The CONLAM auxiliary program, described

in Appendix B, is used to read historical cost data for factory equipment,
labor, and site-related materials at various locations from punched cards
and to generate the data file, LAMA, on a second magnetic storage device.
The two auxiliary programs, CONTAC and CONLAM, are important parts of the

EQUIPMENT !
LABOR AND COST MODEL
MATERWALS OATA
COST DATA
PREOPERATIONAL LEVEL
C—
ConLAM CONTAC
AUXILIARY AUXILIARY
PROGRAM PROGRAM
1-_---—-L——-——--—_ e —— -----*-
OPERATIONAL LEVEL
ouTeuT
NEW COST
| esTimaTEs
!

Fig. 1.1. CONCEPT-5 package.



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

the data files. The main body of this'rcpor: is devoted to ths operational
level CONCEPT-5 program, which retrieves cost-model data and historical
cost data from the twg previous]y prepared data files and uses them to
generate cost estimates basad on the ground rules specified by the user

at program execution time. The major features in the evolution of the
CONCEPT code are summarized in Table 1l.l.

Table 1.1. Evolutiaon of the CONCEPT code

Version Major features

Phase 1 Experimental version, which included only a preliminary
cost model for a single-unit pressurized-water reactor (PWR)
plant

Phasge 2 Added cost models for the first unit of PWR, boiling-water

reactor (BWR), coal, and oil plants based on WASH-1230
(vols. I=1V)

Added his:orical craft labor and materials cost data for
the generation of cost indices and escalation rates

Phase ) Updated the first-unit cost models for PWR, BWR, coal,
and oil plants to account for more stringent environmen-
tal and safety regulations between 1971 and 1973

Added cost models for coal- and oil-fired plants with wet
limestone scrubber S0; removal systems

Added cost models for gas-fired plants
Added cost models for the second unit of two-unit plants

Phase & Added cost models for high~temperature gas-cooled reactor
(HTGR) plants

Modified all second-unit cost models

Modified code to simplify data input for optional calculations,
to accept time-dependent escalation rates, and to calculate
allowances for interest during construction and escalation
during construction based on cash flow curves modified for a
specified receipt-of-construction-permit date

Phase 5 Updated cost models for PWR, BWR, and coal plants with
and without flue gas desulfurization (FGD) and expanded cost
models to include coal-fired plants with cross-compound (as
well as tandem-compound) turbine generators

Added historical factory equipment cost data for the
generation of cost indices and escalation rates

Modified indirect costs to be calculated as a function of
unit size in the same manner as direct costs, rather than
calculated as a function of direct costs

Established an indirect cost account for owner's costs

Improved time-dependent escalation feature




The three programs are written for batch processing in FORTRAN IV
for the IBM 360 and 370 class of machines. Instructions for executing the
programs on an IBM machine, as well as sample job control language (JCL)
statements, are presented in Appendix E. Previous versions of the programs
have been implemented on other computers by various users. Less than
270K (bytes) of computer core are required for any one of the three pro=
grams. Computer time required for a single cost calculation is dependent
on the complexity of cthe case but averages only a few seconds.

The CONCEPT-5 package, including auxiliary programs and cose:-model
and historical cost data sets, will be available from the Argonne Code
Center, Argonne National Laboratory, 9700 South Cass Avenue, Argonne,
Illinois 60439,




2. GENERAL DESCRIPTION OF THE CONCEPT-5 CODE

The procedures used in the CONCEPT code are based on the assumption
that any central station power plant of the same type involves approxi-
mately the same major cost components, regardless of location or date of
initial operation. Therefore, if the trends of these major cost com=
ponents can be established as a function of time, location, and plant size,
a4 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
cost trend relationships. The generation and updating of these data sets
comprise 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 site-related materials. The cost models are
stored on a magnetic storage device (the COMO data file) by the auxiliary
program, CONTAC, which is described in Appendix A.

Data that reflect h. *“rical trends in equipment costs, labor rates,
and prices of site-related materials for 23 locations are stored on a
second magnetic storage device (the LAMA data file) by the auxiliary
program, CONLAM, which is described in Appendix B. CONCEPT uses the
historical equipment, labor, and materials cost data to calculate cost
indices for translating the cost-mudel data from the base (or reference)
time and location to the specified time and location.

The input to CONCEPT consists of the plant net electrical capacity,
plant type, plant location, date of purchase of nuclear steam supply
system (NSSS) or fossil-fired steam generator, date of receipt of con-
struction permit, date of initial commercial operation, and interest rate.
Specific constants, variables, and cost arrays, which are listed in
Chap. 7 of this report, can be altered by input option. In addition, the
escalation rates calculated by the code from data stored in the historical
cost data file (LAMA file) can be overridden by input option. Contingency
cases can be examined with a minimum of effort, and the cost-model data



can be altered temporarily at execution time to take into account known
costs or factors that affect the design of the plant.

As an example of the procedures described above, suppose a cost
estimate for the year 1977 is aveilable for a 1100-MWe PWR plant located
on a site near thdlctoun.' and a cost estimate for 1986 is desired for
a corresponding plant located on a similar site but near another cicy.

The new estimate is obtained by adjusting factory and site-related costs
for the Middletown plant by the ratios of the projected 1986 cost indices
for the new city to the 1977 cost indices for Middletown.

The te¢hnique of separating the plant cost into individual components,
applying appropriate cost indices, and summing the adjusted components is
the basic tool used in CONCEPT. A schematic illustration of this technique
is presented in Fig. 2.1. Three sets of cost indices as functions of

ORNL -0WG T3-4432

] RETRIEVE BASE PLANT
| COST MODEL DATA

I ]
' EQUIPMENT COST ‘{ LABOR COST ! MATERIAL COST
|
. r |
ADJUST BY APPROPRIATE | ADJUST BY APPROPRIATE ADJUST BY APPROPRIATE
| COST INDEX RATIO | COST MODEX RATIO | COST WDEX RATIO

| SUM TO ADJUSTED
TOTAL COST

Fig. 2.1. Method used to adjust base costs in CONCEPT,

time and location are required. These indices are used to adjust the costs
of equipment, labor, and site-related materials. The equipment cost
indices are calculated from Bureau of Labor Statistics data, and the labor

cost indices are calculated from basic parameters, which include wage

»*
Middletown represents the standard hypothetical site described in the
Commercial Electric Power Cost Studies.®~':



rates for the various crafts, labor productivity, and overtime considera=-

tions. The materials cost indices are calculated from unit costs for

site-related materials, which include structural steel, reinforcing steel,

concrete, and lumber. A detailed breakdown of the equipment, labor, and

materials categories is included in Appendix B. |
Figure 2.2 indicates the general flow of calculations in CONCEPT 5.

The computer code follows this procedure closely; however, the illustration

is not a detailed computer program flowchart. An important feature of

this arranpgement is that the second block of the diagram utilizes the

cost-model data stored in the COMO file for different types of pcwer

ORNL-DWG 7544338
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Fig. 2.2. General flow of calculations in CONCEPT 5.




plants, and the fourth block utilizes the historical equipment, labor,
and materials cost data stored in the LAMA file for different locations.
Therefore, when other types of plants or other cities are studied, only
the cost-model data set for the reference plant or the historical cost
data set for the new locaticn need be provided.

Block 1 refers to the input data stream. This input is read from
punched cards and, for each case, must include the net electrical capacity,
plant type, plant location (one of 23 cities), and design and construction
period. The code will make the following assumptions if they are not
overridden by input data: (1) costs are referenced to the date of
purchase of the steam supply system, (2) 40-hr workweek with no overtime,
and (3) constant 8% per year simple interest for calculating interest
during construction. Cases of interest may differ from these hypothetical
cases, and input options have been included to allow modifications to
plant cost-model data, to escalation data, and to calculated costs at
the time of program execution (blocks 3, 5, and 7).

In block 2, the cost-model data for the type of plant specified by
the input data are retrieved from the COMO data file. If a cost-model
data set for the type of plant specified is not found, a diagnostic
message will be printed, and the code will select the last plant type
on the COMO file as a default.

In block 3, the user has the option to read in, at program execution
time, values that replace most of the constants or factors in the cost=
model data set and in the MAIN program. The unadjusted reference costs
stored in the cost model data set may be modified at this point, if de-
sired. This option is also used to specify the time period from which
historical equipment, labor, and materials cost data are to be used in
calculating escalation rates for cost indices. A list of the variables
capable of adjustment is given in Chap. 7.

In block 4, the historical equipwent, labor, and materials cost data
for the specified city are retrieved from the LAMA data file, and escala-
tion rates are calculated for use in adjusting costs to the specified
location and for projecting costs to the specified dates. This calculation
of escalation rates utilizes the historical data previously generated by
the CONLAM auxiliary program, data from the reference plant cost model,



and data stored by the MAIN program. If the specified city is not found,
a diagnostic message will be printed, and the code will select the last
city on the LAMA file as a default.

In block 5, the user has the option to read in, at program execution
time, values that override the equipment, labor, and materials escalation
rates previously calculated in bleck 4. It is also possible to specify
time-dependent equipment, labor, and materials escalation rates at this
point. Data read in at this point continue in effect only for the current
case unless retrieved as described in Chap. 7.

In block 6, the three components of each account in the plant cost
model (equipment, labor, and materials at the three-, four~, or five=-digit
account level) are scaled to the specified plant size, escalated and
adjusted to the date of purchase of the NSSS (or fossil-fired steam
generator), adjusted to the specified city, and adjusted for craft-lavor
overtime and productivity. Component costs are scaled by using mathe-
matical models that define each two-digit account cost in the plant cost
model as a function of size. Component ccsts are escalated and adjusted
to the specified city by cost indices calculated from the data developed
in block 4 and specified in block 5. If overtime is specified, labor costs
are adjusted for premium pay and for changes in productivity; the labor
costs are also adjusted for changes in straight-time productivity, if
specified.

In block 7, the user has the option to read in, at program execution
time, values that override the adjusted equipment, labor, and materials
costs at the most detailed three-, four-, or five-digit account levels
which have been calculated in block 6 for the specified plant. These data
changes continue in effect only for the current case.

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

-

from blocks 6 and 7 are summed to the two-digit account level.

In bleck 9, allowances for contingencies are calculated for each
two-digit cost account as percentages of corresponding two-digit account
costs.

In block 10, an allowance for escalation during construction is
calculated. This step utilizes the cost indices generated in blocks 4
and 5 as well as the two-digit-level cash flow curves provided in each

plant cost model.
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In block 11, an allowance for interest during construction is
calculated. This step utilizes a total cumulative cash flow curve and
includes the effect of interest on escalation during comstruction.

In block 12, all costs are summed to give the total capital cost of
the specified plant.

In block 13, additional cumulative cash flow information is developed
for use in block 14,

In block 14, 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, a one page summary and a total cumulative cash
flow curve and table, or a multipage detailed listing at the three~,

four-, and five-digit subaccount levels and a total cumulative cash
flow curve and table.
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3. COST MODELS FOR REFERENCE PLANTS

Cost-model data sets are provided in CONCEPT 5 for single- and
multiunit PWR and BWR nuclear plants and coal-fired plants with and
without FGD equipment. Following the practice that the first unit
of a multi{unit plant bears the cost of shared facilities, a cost model
is provided for a single-unit station, while a separate cost model de-
scribes the first of a multiunit plant. A distinction has also been
made. for coal-fired plants with respect to size. Large coal-fired plants
(generally above 1000 MWe) may use cross-compound turbine generators,
whereas the smaller plants would operate with tandem=-compound turbine
generators. Models for either possibility are provided. First- and
second-unit models exist for all plant types, and, for the smaller
reference~-size coal plants, a third-unit model is provided to reflect
further facility sharing. As an illustrative example, the complete
data set for the first-unit PWR plant cost model is listed in Appendix
A. In the previous version of the CONCEPT code, a distinction among
cooling systems was made resulting in separate plant models for differ-
ent cooling systems. It has been shown by United Engineers and Con=~
structors Inc. (UESC) that the direct and indirect capital costs of
plants utilizing either once-through, natural-draft tower, or mechani-
cal-draft tower cooling differ by less than 4%.'' As this is well
within the variance that should be attributed to conceptual estimates,
such as made by this code, cost models depicting various cooling sys-
tems have not been included. The models herein describe plants with
mechanical-draft tower cooling but may be used for any conventional
cooling system. The cost-model data sets available in CONCEPT 5 are
defined in Table 3.1.

The present cost models were developed using data presented in a
series of investment cost studies for hypothetical plants by UE&C.®<!!
The hypothetical plants are assumed to be located at the !Middletown site,
which is described in considerable detail in the UESC studies. This sice
is favorable in all respects, including an adequate supply of cooling

water, low population density, satisfactory transportation facilities,



Table 3.1.
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Cost-model data sets available in CONCEPT-5

Cost-model name

Definition

PWRMET

PWRIMET

PWRIMET

BWRMET
BWRIMET
BWR2MET

COALMET

COALIMET

COALZMET

COAL3MET

COALSMET

COALLSMT

COAL2SMT

COAL3SMT

CBIGMET

CBIGIMET

CBIG2MET

CBIGSMET

CBIGLSMT

CBIG2SMT

Pressurized-vater reactor; single unit (stand-alone

plant)

Pressurized-water reactor; first unit of mulciunir

plants

Pressurized-water reactor; second unit

Boiling-water reactor; single unit (stand-alone plant)

Boiling-water reactor; first unit of multiunit planc

Boiling-water reactor; second unit

Coal-fired
compound
Coal-fired
compound
Coal-fired
compound
Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

Coal-fired
compound

without S0; removal system; using tandem-
turbine; single unit (stand-alone plant)

without SO; removal system; using tandem=
turbine; first unit of multiunit plant

without S0; removal system; using candem-
turbine; second unit

without SO; removal system; using tandem=-
turbine; third unit

with SO; removal system; using tandem-
turbine; single unit (stand-alone plant)

with SO; removal system; using tandem-
turbine; first unit of multiunit plant

with SO; removal system; using tandem=-
turbine; second unit

with SO: removal system; using tandem=-
turbine; third unit

without S0; removal system; using cross-
turbine; single unit (stand-alone plant)

without SO; removal system; using cross-
turbine; first unit of multiunit plant

without SO; removal system; using cross-
turbine; second unit

with SO; removal system; using cross=-
turbine; single unit (stand-alone plant)

with SO; removal system; using cross-
turbine; first unit of multiunit plant

with SO; removal system; using cross-
turbine; second unit
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and sufficient labor supply for a 40~hr workweek. The cost estimates
exclude costs for the main transformer, switchyard and transmission
facility, waste disposal, and initial fuel supply.

The actual costs stored in the cost-model data sets are subdivided
into equipment, labor, and site-related materials at the detailed sub-
account level (three-, four-, or five-digit level) and are identified
by account numbers to facilitate making modifications through the optional
input data stream.

In addition to detailed reference cost data, each cost model
contains scaling coefficients for each two-digit account to adjust the
costs from the reference size to the size of the specific case. This

is done through a classical exponential scaling relation of the form

new
Factor = a + b

H“.basc

These scaling coefficients, rounded to one sigaificant digit, are shown
in Table 3.2. It is estimated that the scaling equations are representa-
tive of capital cost trends for unit sizes in the range from 500 to

Table 3.2. Scaling coefficients for
unit-size adjustments

Account a b ¢ (nuclear) ¢ (coal)
20 1.0 0.0 0.0 0.0
21 0.0 1.0 0.5 0.5
22 0.0 1.0 0.6 0.8
23 0.0 1.0 0.8 0.8
24 0.0 1.0 0.4 0.3
25 0.0 1.0 0.3 0.3
26 0.0 1.0 0.8 0.6
91 0.0 3.0 0.4 0.7
92 0.0 1.0 0.2 0.7
93 0.0 1.0 0.4 0.6
94 0.0 1.0 0.4 0.4




14

1500 MWe and may be used outside this range at the risk of greater uncer-
tainty. As there are differences of opinion regarding appropriate values
for these scaling exponents, the user can readily make changes, either
permanently by modifying the cost-model data or temporarily through the
optional input data stream.

The calculation of allowances for interest and escalation during
construction requires a cash flow curve for each two-digit direct and
indirect cost account. A set of cash flow curves is provided with each
cost-model data set. Typical cash flow curves for nuclear-fueled and
fossil-fired plants are illustrated in Figs. 3.1 and 3.2. These cash
flow curves are assumed to be approximately the same for all similar
types of power plants. The curves are normalized so that the range for
both axes is from zero to one. The time zero corresponds to the date of
placing the order for the steam supply system. The times 0.25 and 0.12
correspond to the da%e of issuance of the construction permit and start
of actual construction for nuclear plants and fossil plants, respectively,
and the time 1.0 corresponds to the date of initial commercial operation.
These three dates — purchase of steam supply system, issuance of construc-
tion permit (or start of onsite construction), and commercial operation -
are part of the standard input data specified by the program user. The
CONCEPT-5 code remaps the cash flow curves over the specified time periods,
as discussed in Chap. 5.

The cost model for each type of plant includes relative distributions
of equipment, labor, and materials, which are used as weighting factors
in calculating weighted-average cost indices for adjusting reference
plant costs to other locations and for projecting future costs. Each
cost model also includes equipment, labor, and materials rates for the
reference-plant cost estimate; arrays defining the number of accounts;
and tables of account headings.

Specific data in the cost-model data sets can be altered temporarily
at program execution time through the optional input feature. This
important feature is discussed in greater detail later in Chap. 7 and
is i{llustrated in Chap. 8. Permanent modification of cost-model data
is accomplished through use of the CONTACT auxiliary program described
in Appendix A. '
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4. COST INDEX DATA

Historical cost data for equipment, labor, and site-related
materials for 20 U.S. cities, two Canadian cities, and the hypothetical
Middletown site are stored in the LAMA data file by the CONLAM auxiliary
program described in Appendix B. These locations are identified and
illustrated on the map in Fig. 4.1. The file contains cost data for
the past 15 years in six-month intervals.

The data used to generate factory equipment cost indices consist of
the wholesale price index for steel mill products, SIC Code 10-13; the
hourly earnings index in the electrical equipment and supplies industry,
SIC Code 36; and the hourly earnings index in the steam engine and

ORNL - OWG 72-4337%

{ ATLANTA 7 CLEVELAND 13 MINNEAPQLIS 19 SAN FRANCISCO
2 BALTIMORE 8 DaLLAS 14 NEW ORLEANS 20 SEATTLE

3 BIRMINGHAM 9 DENVER 1S NEW YORK 2 MONTREAL

4 BOSTON 10 DETROIT 16 PHILADELPWIA 22 TORONTO

S CHICAGO 11 KANSAS CITY 17 PITTSBURGH 23 MIDOLETOWN
& CINCINNATI 12 LOS ANGELES 18 ST. LOUIS

Fig. 4.1. Cities for which historical equipment, labor, and materials
cost data are stored in CONCEPT.
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turbine industry, SIC Code 3511. This data is obtained from U.S.
Department of Labor, Bureau of Labor Statistics publicationms.'!?=!“ yn-
like the labor and site-related materials data, the equipment data is
the same for all cities. This is done in recognition of the limited
number of possible equipment suppliers.

A white-collar wage index is also stored in the LAMA data file. It
is obtained from white-collar wage escalation data presented in the
Bureau of Labor Statistics publication "National Survey of Professional,
Administrative, Technical, and Clerical Pay."'S Like factory equipment
data, it is the same for all cities and is used to adjust all noncrafc
labor costs.

The craft labor cost data consist of hourly rates (including union-
negotiated fringe benefits, but not including employers' contributions
for social security and workmen's compensation insurance) for 16 classi-
fications of craft labor listed in Appendix B. The materials cost data
consist of market quotations for seven classifications of site-materials.
The craft labor and materials data for all locations except Middletown
are obtained from Zngineering Jews-Record.'® The Middletown location
represents a composite of Boston, New York, and Philadelphia data in
equal proportions.

The cost data in the LAMA file are retrieved by the CONCEPT program
and are used with data on the relative distribution of equipment, labor,
and materials included in the cost model for each plant type to calculate
indices for adjusting capital costs at the reference (Middletown) site to
costs at any of the other 22 cities and to calculate escalation rates.
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5. CONCEPT METHODOLOGY .

This section is devoted to the description of the analytical methods
used in the CONCEPT-5 code. The treatment is presented for the program
user who wishes to modify internal and calculated coefficients using the
special input options and who therefore must understand the implications
of each change.

5.1 Cash Flow Curve Modifications

The shape of the cash flow curves used in the CONCEPT program is
dependent upon the construction permit date. This is due to the assumption
that only after the construction permit is received does the majority of
work and, therefore, expenditures begin. The DELCF subroutine adjusts the
reference cash flow curves to reflect the construction schedule of the
specific case. To do so, the fraction of the total design and construction
period that is prior to the receipt of the construction permit is determined
to be

YRPER - YRSSS
P * YRCOP - YRSSS ° (1)

where YRPER is the date of the construction permit, YRSSS is the date of
the steam supply order, and YRCOP is the date of commercial operation.

A reference fraction, defined by the variable PO, is either 0.25 or
0.12 for nuclear-fueled or coal-fired plants, respectively. Should P be
different from PO, subroutine DELOF compresses or expands the cash flow
data such that, at the construction permit date of the specific case, the
fraction of total expenditures will be the same as the reference model.

Further, the cash flow curve for each two~digit~level cost account
is modeled by 50 data points with equal temporal variation. The program,
in adjusting for the specific design and construction schedule, maintains
the level of expenditures at the steam supply order date, the construction
permit date, and the commercial operation date the same. The other data

points are mapped linearly to achieve a modified curve as shown in Fig. 5.1.
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Fig. 5.1. Alteration of project's cash flow.

The procedure for mapping divides the reference array into twoc sections,
one containing data before the construction permit date and the other
after that date. Two straight lines with different slopes define the
transformation as shown in Fig. 5.2. The units on the ordinate (L) and
abscissa (I) are the subscript or index numbers of the reference cash
flow array and the cash flow array for the particular case, respectively.
There are 50 x P elements of the array pricr to and including the
construction permit. The reference model assumes 50 * PO elements prior
to and including the construction permit. (All of these values are rounded
to an integer format.) By taking the ratio of the number of elements in
the reference case to the number of elements in the specific case in each
of the two sections described above and requiring the P x 50 element in
the new array be equated to the PO x 50 element in the reference array,

a linear equation of the form
Lea+bI (2)

is generated. From this, the Ith element of the adjusted array is
defined by the Lth element of the reference array.
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Fig. 5.2. Transformation of cash flow data.

5.2 Cost Index GCeneration and Alteration

The ability to adjust the reference cost data to various points in
time comes from an analysis of historical equipment, labor, and materials
unit costs and cost indices. The LAMA file contains 15 years of cost
data on which a regression analysis provides escalation rates for each
two-digit account. A separate escalation rate is developed for equipment,
labor, and materials within each two-digit account.

As there are several equipment items, labor types, and types of
materials in the LAMA file, the CONIV subroutine establishes a weighted
average unit cost for each point in time in the LAMA file for equipment,
labor, and materials. For each of the three categories, a weighted average
unit cost can be represented by

[3
max

k
max
%'Z Gy z ‘£ (3)

kel kel
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where tk is the weighting factor for item k of the mix and Ckn is the

historical cost data for item k at time n. The weighting factors are

stored in the cost models and represent the relative amount of item k

used in construction. The weighted average data can be expressed as a
function of time according to

t ’
Cn'co (1+£) . (“)

Taking the logarithm of both sides, the linear equation
InC = lIn Co*tla(l+e) (5)

results which is of the form Y = a + Xb. The values for Cn and the
corresponding t are known such that a linear regression can be performed
on the data to find In C° and In (1 + £). The average unit cost at the
cost-model reference date and the rate of escalation (1 + =) are obtained
by taking the exponent of ln Co and In (1 + ¢), respectively.

An additional feature of CONCEPT allows a combination of cities
to be used in establishing a composite site. The above regression pro-.
cedure is then performed for each city selected. The resulting escalation
and the average unit cost at the reference date are combinations of data
from each city weighted by proportions (summing to one) specified by the
user.

Once the rates of escalation are determined for the categories of
equipment, labor, and materials in the various two~digit accounts, the
design and construction period is divided into 50 elements, each
representing a particular point in time. Using Eq. (4), cost indices for
equipment, labor, and materials in each two-digit account are assigned to
the 50 elements. The cost indices are used by the code to adjust the
reference costs to the steam supply order date and to determine escalation
during construction, as described later.

Many times it is useful to modify the cost indices and/or rate of
escalation at various points during or before the design and construction
period. This is accomplished through the use of time-dependent escalation
input data. The INDUSE subroutine reads this data and manipulates the
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cost indices. As will be further explained in Chap. /, should the cost
index at a particular point in time (A) and the rate of escalation at a
particular point in time (B) both be zero for a portion of the time-
dependent escalation data input, then no changes will be made to that
portion of the cost index array.

Changes in the cost indices representing a given design and con=-
struction period can be made using input data corresponding to dates
prior to the steam supply order date. This is useful when the design
and construction period is well into the future and cost index input
data on hand is current. When time-dependent escalation data are input
with an effective date prior to the steam supply order date, the INDUSE
subroutine adjusts the input data to represent data at the steam supply
order date. For example, if A and B are both nonzero, the adjustment

is of the form

A = A x pYRSSS=YRIN

§s8 IN IN d (6)

where sss and IN represent the steam supply date and the input values,
respectively. An initial set of cost indices is presen” when the
program enters INDUSE, and, if A or B should be zero, the initial A and
values will be used. If the input for A is nonzerc and the input for

B is zero, then the equation is

& Sk BYRSSS-YRIN

sss ~ Amv * Bow ' (7

where OLD represents the initial A and B values. If the input for A
is zero and B is nonzero, the expression

YRSSS~-YRIN

- A x (BIN/B (3)

Asss OLD OLD)

discounts back in time at the old rate of escalation and escalates
forward in time at the new rate. Once all the input data are for dates
during the design and construction perind, a substitution process is

used to construct a modified array of cost indices.



24

The escalation rate (B8) will be the same for all 50 time periods
unless specifically changed with time-dependent escalation input data.
Likewise, a change in B holds until additional data, if any, are entered
to change it again.

As part of the output produced by the program, the adjusted cost
indices and escalation rates are listed. In view of the characteristics
of B as explained in the previous paragraph, only the data at the steam
supply order date are printed when there are no time-dependent escalation
input data or when the effective date of such data i{s on or before the
steam supply order date. If the effective date is after the steam supply
order date, then the entire array is printed.

5.3 Adjustments to the Reference Costs

At the heart of the CONCEPT method are the adjustments to the base
or reference costs to reflect a specific plant estimate. The goal is
to take a reference plant cost estimate at reference conditions, to
modify the estimate to reflect the specific characteristics of a par-
ticular case, and to express the estimate in dollars current to the
steam supply order date. The cost data for the particular plant type
selected from the COMO file are adjusted for s.ze, time, location, over-
time, productivity, and overhead burden, as shown in Eq. (9). These ad-
justments will be discussed in the order in which the COST subroutine
considers them.

reference cost
£1£,

Adjusted cost = f£2f,85f¢ . (9

The CONCEPT code uses 40 hr as a reference workweek. Should over-
time be utilized, two factors influence the costs. First is an overtime
e{ficiency relationship shown in Fig. 5.3. 7This represents the effects
of sustained overtime on the efficiency or productivity of craft labor
and can be expressed mathematically as

£, = 1 - n(HRS - 40) , (10) -
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Fig. 5.3. Effects of sustained overtime on productivity of site labor.

where f; is an overtime efficiency factor, n is the incremental efficiency
loss, and HRS is the number of hours in the workweek. The second cost
influence is that of the overtime wage premium, which is assumed to be
double time for craft labor and time and one-half for white collar workers.
These assumptions can be altered temporarily through the NAMELIST feature
or permanently by modificationu of the MAIN program if desired. The wage
premium can be expressed mathematically as a weighted average wage rate

factor or
£, = [40 + OTP(HRS - 40)]/HRS , (11)

where OTP is the overtime wage premium.

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

practice, varies significantly, not only country-wide, but within a single
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locale, depending on factors such as the getieral economy, project manage-
ment, labor relations, job conditions, availability of equipment, and
weather conditions. No attempt was made to include productivity factors
for the normal 40-hr workweek, either as a function of location or as

a function of time. However, an equation of the form
£3 = a + b(YRiSS - YBC) (12)

is included in the program, where YRSSS is the steam supply order date and
YBC is the year of the reference costs. Coefficients a and b have default
values of 1 and 0, respectively, in the program but can be modified by the
user through the NAMELIST feature.

In many instances a contractor will apply a percentage to the direct
labor costs to cover overhead burden such as insurance, taxes, and other
labor-related costs of a general nature. Although the current cost models
stored in the COMO file explicitly account for such overhead, provisions
are in the CONCEPT program to adjust the refereace labor costs by a factor
expressed as

£, = (1L + C0S)/(1 + coB) , (13)

where COS is the decimal amount of overhead burden in the specific case
and COB is the decimal amount of overhead burden in the reference model.
Because overhead burden is explicitly considered in the CONCEPT-5 cost
models, COS and COB have zero as their default values.

Adjusting the reference costs for time and location utilizes the
function subprogram CLAB. Essentially, CLAB returns the ratio of the
cost index for a specific location and time (as developed by the CONIV
subroutine discussed in Sect. 5.2) to the reference cost index stored in
the cost model (representing a reference time and location). To adjust
for a specific site at the steam supply order dat2, the reference costs
are multiplied by

2L0C,)s8S 1)

£ ®
Asaste, vsc .
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where ALOC NSsg Fepresents the cost index at the specific location and
’
at the steam supply order date and ABASE,YBC represents the cost index
at the reference location (Middletown) and at the reference date (1976.5).
The reference model must also be adjusted for size. This is done

through a classical exponential scaling relation of the form

("“"m >°
fe=a+b|— . (15)
Miey ase

Each two-digit account has its own scaling coefficients (a, b, and c¢)
stored in the cost models.
All ~f the factors discussed above are developed and applied to the

reference costs in the COST subroutine.

5.4 Escalation During Comstruction

Escalation during construction is calculated in the COST subroutine
utilizing the cost indices for the design and construction period generated
earlier. Taking the ratio of the cost index at a certain point in time
to the index at the steam supply order date produces the change in cost
over that interval. By use of the altered cash flow data discussed in

Sect. 5.1, an escalation factor can be generated as

50
At
factor = 2 a (CF, = CF _,) , (16)
: $sS
t=l
where A: represents the cost index at time ¢, Asss represents the cost

index at the steam supply order date, and CF: represents the normalized
cumulative cash expenditure up to and including time t.

The utility of this procedure can better be seen by observing that
this factor is multiplied by total costs that are expressed in dollars

current to the steam supply order date, or
S0

escalated costs = D z
te2

(CF, = CF__)) , (an
S8s



28

where D is the total unescalated cost in the year of the steam supply order
date.

As explained in Chap. 7, the CONCEPT code produces a cost estimate
with escalation during construction either broken out as a separate line
item or included implicitly in the direct and indirect costs. Either way,
the escalation is calculated in the manner described above.

5.5 Interest During Construction

As mentioned earlier, the design and construction period is divided
into 50 elements. Associated with each element is a point in time and

a8 cumulative expenditure to date. This cumulative expenditure is developed
in the MAIN program using the total costs from the SUM subroutine, the cash
flow data from the cost models, and, when escalation is present, the cost

indices from the COST subroutine. When escalation is present, the cumula=-

tive costs to date during the design and construction period are derived
from the equation

T

o A,
escalated cumulative costs to date = D 21 x (CFc - CFt_l) , (18)
sss

tay

which is very similar to Eq. (17) except that the summation goes to T
where T varies from 2 to 50. The cumulative cash flow in the first
element (T = 1) is zero corresponding to time zero. When escalation
is not considered, cumulative costs are derived from the more simple
equation,

T

unescalated cumulative costs to date = D }S (Cl-'t - CF ) (19)

t-1
te2

where D i{s the total unescalated cost.
When escalation is brokem out 4s a separate line item, interest due

solely to escalation is calculated separately from interest on direct and

indirect costs. To do so requires a cumulative cost of escalation to date
which i{s obtained by subtracting each element of Eq. (19) from the
corresponding element of Eq. (18).
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Regardless of whether the interest is being calculated on the escalated
costs [Eq. (18)], the unescalated costs [Eq. (19)], or the escalation
itself [Eq. (18) — Eq. (19)], subroutine DELIN uses whichever cumulative
cash flow array is provided to calculate the interest during construction.
In addition to the cumulative expenditure to date, the subroutine is given
the interest rate, the date associated with each expenditure element, and
an indication whether the interest is to be simple or compound.

Subroutine DELIN first ensures that if compound interest Las been
specified the interest rate is on an annual basis. This must be done
because the frequency of compounding for the 50-element cost array is
generally more than once per year. Interest during construction is then

calculated using either a simple or compound method as follows:

50
interest = }E [cash expended up to and including period 1
i=]
+ interest charges to date (if compounding) | (20)
x (interest rate) x (length of period i)

5.6 Multiunit Cost Summation

As multiunit plants may have different design and construction
schedules, the dates associated with each 50-element cash flow array
will differ, as will the time interval between elements. To obtain the
total plant cash flow, a means for summing cash flows having dissimilar
schedules must be provided. The ADYR subroutine does this by establishing
an all-inclusive time line starting with the earliest steam supply order
date and ending with the latest commercial operation date. Such a time
line is shown as the lower line in Fig. 5.4. The upper line reflects
the schedule of a specific unit. At each element (date) of the overall
time line, subroutine ADYR checks the unit line in an effort to have two
elements of the unit line straddle a single element of the overall line.
As shown in Fig. 5.4, elements 24 and 25 of the unit line straddle
element 17 of the overall time line. When this occurs, a linear inter-

polation of the unit cash expenditures for those two elements provides the
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cash expenditure at the time associated with the element on the overall
time line.

Any previous overall time line and cash flow (resulting from previous
units already calculated) must also be scanned in the same manner as the
unit line to fit it to the new overall line. Summing the costs of the
new unit and the previous total at each element (date) of the naw total
cash flow array provides the total plant cash flow.
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6. DESCRIPTION OF CONCEPT-5 MAIN PROGRAM
AND SUBPROGRAMS

A brief description of the functions of the CONCEPT-5 MALN program
and subprograms is presented here. The auxiliary programs, CONTAC and
CONLAM, are described in Appendices A and B, respectively.

All programs and subprograms that make up the CONCEPT-5 package
are written in FORTRAN IV for the IBM 360 and 370 class of computers.
The CONCEPT-5 program consists of a MAIN program and 15 subprograms and
requires about 240K of computer core for execution. Primary input data
are read from punched cards, suppert data are read from direct access
devices (COMO and LAMA), and the output report is listed by the system
printer. Listings of the CONCEPT-5 MAIN program and subprograms are
included in Appendix C, and several examples of output l'stings are
included in Appendix D. A first-call sequence of the subprograms is
illustrated in Fig. 6.1. This figure is intended only to indicate sub-
program interactions and should not be considered a program flowchart.
For simplicity, some of the calls to minor subprograms are not shown in
the following individual flowcharts. The MAIN program and all subprograms
are described in the following paragraphs.

6.1 MAIN Program

The MAIN program exercises control over all logical flows and decisions
concerning the input data, calculations, and output. The first step in
executing a case is concerned with data input; the MAIN program utilizes
three on-line direct access devices to manipulate, pass, and save input
data used throughout the calculations. The flowchart for MAIN is shown
in Fig. 6.2. The upper portion of the diagram is concerned with manipu=-
iating standard and nonstandard input data, and the lower portion indicates
the logic required for escalation optionms, multiple-unit plants, and
output control.



33

*sweadoidqns ¢-143IN0D JO 2duanbas T1e2-318114 *1°9 *914

-
-

sug

Ry |

YRS - SU 90 - WwO



e, - QWG Y - anyem
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6.2.2 COST

The subprogram COST alters the reference plant costs as described in
Sects. 5.3 and 5.4, controls logic associated with nonstandard input,
and keeps track of the cost accounting structure. This subprogram exer-
cises control over all cost index projections, escalation calculacions, and
cost summations. The flow diagram for COST is shown in Fig. 6.4.

6.2.3 MODLAM

The subprogram MODLAM is called by subprogram COST and retrieves the
cost-model data set for the specified plant type from the COMO file. It
initiates adjustments to the reference cash flow data to reflect the
specific design and constructiom schedule. It also checks for the
specified location in the LAMA file and determines the date of the latest
entry in that file. The flow diagram for MODLAM is shown in Fig. 6.5.

6.2.4 DELOF

The subprogram DELOF is called by subprogram MODLAM and maps the
specified plant type reference cash flow curves (shown previously in

Fig. 3.1) into those specified by the user's design and construction dates.

6.2.5 CONIV

The subprogram CONIV calculates the escalation coefficients. CONIV
is called by subprogram COST when regression analysis of historical
equipment, labor, and materials cost data is required. The regression
analysis can be specified to calculate weighted-average escalation rates
for a multilocaticnal environment. Up to 20 locations can be combined
with independent weighting factors for each location. The selection and
weighting of locations is accomplished by reading in data through the
NAMELIST option. Weighting coefficients for the individual equipment,
labor, and materials types are stored as part of each cost model. The
raw cost data are selected from the LAMA file for the time period, YFIRST
to YLAST, as specified by the user. The CONIV subprogram generates a
Separate escalation rate for equipment, labor, and material for each

two-digit-level cost account. The time-dependent escalation arrays are
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developed after returning to the calling subprogram COST. The flow diagram
for CONIV is shown in Fig. 6.6.

6.2.6 FITS

The subprogram FITS is called by subprogram CONIV and performs a linear
least-squares fit on the logarithmic data set generated by CONIV. The
A and B coefficients are returned for each two-digit account and specified

location.

6.2.7 INDUSE

The subprogram INDUSE is called by subprogram COST and is a data input
routine designed to read the coefficients and dates specified by the user
for changes to the time~dependent escalation arrays. This routine reads

data card input and stores it on an on-line direct access device for

subsequent cases. The flow diagram for INDUSE is shown in Fig. 6.7.

6.2.8 CLAB

The function subprogram CLAB is called by subprogram COST and is
used to calculate cost indices for adjusting base plant costs to the
specified site and time and for escalating costs to the year of com=-
mercial operation. The coefficients necessary to evaluate the cost

indices are either calculated in CONIV or are input via INDUSE.

6.2.9 SUM

The subprogram SUM is called by subprogram COST and sums all the
detailed direct and indirect costs, which have been calculated in COST,
to the two-digit level. These costs are in terms of the specified plant
type, size, location, and date. SUM also calculates direct labor manhours

and allowances for contingencies.

6.2.10 DELIN

The subprogram DELIN evaluates the cost of interest during

construction.
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6.2.71 OUTPUT

The subprogram OUTPUT always gives a one-page summary of the cost
estimate for the specified plant. Two-digit-account direct and indirect
costs are listed, along with contingency, escalation (when applicabla),
interest, and the total plant capital investment. The *wo-digit-account
direct costs are also broken down into equipment, labor, and materials
components.

If a full report is requested, the three-, four-, and five-digit
account costs are princed on subsequent pages, following a format similar to
that presented inm NUS-531.'7 These costs are also broken down into equip-
ment, labor, and materials components. The flow diagram for OUTPUT is
shown in Fig. 6.8. Examples of output listings are included in Appendix D.

6.2.12 HEADS

The subprogram HEADS is called by subprogram OUTPUT to generate
headings for the summary page of the output listing.

6.2.13 TAILS

The subprogram TAILS is called by subprogram OUTPUT to generate
headings for the detailed output listings.

6.2.14 PLOT

The subprogram PLOT uses the sSystem printer to plot the cumulative
expenditures from date of purchase of steam supply system to date of
commercial operation. The output consists of a one-page graphical
representation of cash flow during this period. The original PLOT
subprogram was obtained from the IBM Corporation'? and was modified
to meet the needs of CONCEPT.

6.2.15 ADYR

The subprogram ADYR sums the individual~-unit cumulative cash flow
curves for a multiple~-unit plant. The cash flow curves are adjusted to

the earliest date of purchase of steam supply system and to the latest

date of commercial operation.
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Fig. 6.8. Subprogram OUTPUT.




44

7. DATA INPUT

Preceding 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.

Coding forms are illustrated on example problems in Chap. 8.

7.1 Standard Input Data

The first card contains the standard input data for a case and the
optional output and nonstandard input flags. Any number of cases can be
processed in one run, subject to time and output limitations. The entries
on this card are the following:

Variable

Column name Description

1-4 MWE The net capacity of the desired unit in MWe, right
justified in the field. Format I4

6-13 . TYPE Type of power plant (see Table 3.1), left justified
in the field. Format A8

15-30 CITY The city where the plant is to be located (see
Fig. 4.1), left justified in the field. Characters
are stored in LOC(l) and LOC(2). Format 248

32-39 IDENT Any alphanumeric data. Characters are stored in
LOC(3). Format A8

4147 YRSSS Date steam supply system is purchased. Format F7.3

48-54 YRPER Date construction permit is issued. Format F7.3

55-61 YRCOP Date of initial commercial operation. Format F7.3

62-66 RIB Average anrual interest rate for interest during

construction (in percent). If not input, 8%/year
will be used. Format F5.3

68 ILAZ Flag for saving and retrieving optional NAMELIST input
data for use in subsequent cases (IFLAG>0):

0 = NAMELIST input data are neither saved nor
retrieved

1 — Save NAMELIST input data for use in subsequent
cases
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Column

Variable
name

Description

70

72

74

IFLAG

I0F

IESC

IBS

2 — Retrieve NAMELIST input data that have been
saved in a previous case

3 = Retrieve NAMELIST input data that have been
saved in a previous case and read additional
NAMELIST input data

Flag for reading optional NAMELIST input data:
0 = No NAMELIST input

1l — Permits changing YFIRST and YLAST prior to the
analysis of historical equipment, labor, and
materials cost data and permits overriding cer-
tain data stored in the cost models and in the
MAIN program prior to the detailed cost
calculations

2 — Permits overriding calculated direct and indirect
costs after adjustment for size, time, location,
and escalation to date of purchase of steam
supply system

J - Two NAMELIST calls. The first is identical to
IFLAG=1, and the second is identical to IFLAG=2

Flag for optional output:
0 = Two-digit~-level summary output only

1 = Two~-digit-level summary output with cumulative
cash flow plot and table

2 — Complete cost breakdown with cumulative cash
flow plot and table

lag for escalation during construction:

0 = All cost accounts are escalated from date of
reference case to date of purchase of steam
supply system, and escalation during construction
is shown as a separate lump-sum item

1 — All cost accounts include implicitly both
escalation from date of reference case to date
of purchase of steam supply system and
escalation during construction

All cost accounts are escalated from date of
reference case to date of purchase of steam
supply system, with no allowance for escalation
during construction

=
|

lag to specify time-dependent escalation data:

0 = No input data are expected
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Variable
Column name Description
1 — Input data are expected and will be saved for
subsequent cases
2 = Retrieve data used when IBS was 1
78 IAC Flag to specify type of interest:
0 — Simple interest
1 = Compound interest
80 ISTACK Flag to specify total number of units for 3

multiple~unit plant:
1 — Single-unit plant

>l = Total number of units for a multiple-unit plant.
The total number of units must be entered on the
standard input data card for the first unit only

blank = Entry for second, third, fourth units, etc.,
for a multiple-unit plant

Each subsequent unit for a multiple-unit plant must be provided with
a standard input data card similar to the card for the first unit, except
that column 80 must be blank. The standard input data for a second unit,
or subsequent units, can be identical to the data for the first unit, or it
can be different in size, conmstruction dates, interest rate, and even
location. Multiunit plants should be of the same type (e.g., COALLSMT,
COAL2SMT, COAL3ISMT) to prevent incorrect addition of costs for the total
flant.

7.2 Nonstandard Input Data

Specific data stored in the cost-model data sets and the MAIN program
and certain calculated costs can be changed at program execution time for
one case or for a series of cases by setting the flags, IFLAG and ILAZ, on
the standard input data card. These changes are effective for the current
Case only unless indicated by the ILAZ variable. The NAMELIST cards have
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the follcwing form:

Card Column Description

2 2-8 &CONOPT— This identifies the following as a NAMELIST named
CONOPT that contains optional data

2 10-80 Data changes start with this card in column 10; 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 variable
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

3 or 2-80 If required, columns 2-80 of additional cards can be used
more with each data item separated by commas
Lasr 2=5 &END must be the last card for each set of NAMELIST data

Lists and descriptions of the variables and arrays that can be changed
by the NAMELIST input option for the various values of JFLAG follow.
Examples of the use of this option and the save-and-retrieve option (ILAZ>0)
are presented in Chap. 8 on example problems. The following variables may
be changed when IFLAG=l and in the first NAMELIST call when IFLAG=3:

Variable name Description

AA(I,J) Scaling coefficients for adjusting the direct and indirect
costs as a function of size according to the relation

a+bh (MVI/MHC)C

for each two-digit account. The first dimension, I,
varies from 1 to 3 representing a, b, and ¢, respectively.
The second dimension, J, defines the two-digit account
such that J=1,11 for accounts 20 through 94

AMAN The direct labor manhours per kilowatt for the specific
case being run

APC(I) Initial productivity of labor at input location at the
reference year of the cost model [coefficient a in
Eq. (12)], for each two-digit direct and indirect cost
account such that I=1,11 for accounts 20-94
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Variable name

Description

BPC(I1)

CFCA(I,))

COB(I)
Cos(1)

CONTL(I)
CONTM(I)
CONTE(I)

(1,3)

DEOT(I)

FACS1(I,J)
FACS2(I,J)
FACS3(I1,J)

FILS(J)

HWI(J)

ISITE(J)

Change in productivity of site labor at input location per
unit of time [coefficient b in Eq. (12)], for each two-
digit direct and indirect cost account such that I=1,1l
for accounts 20-94

Cash flow data for each two-digit direct and indirect cost
account (I=2,12) in each of the 50 time periods be-
tween the steam supply date and commercial operation
date (J=1,50). The values when I=l are the fraction of
the design and construction period

Contractor's overhead burden factor for each two-digit
direct and indirect cost account in the base model (COB)
and the specific case (COS). 1I=1,11 for accounts 20~94.

Contingency percentage for labor, materials, and equipment,
respectively, for each two-digit direct and indirec:
cost account. Ie=l,11 for accounts 20~94

Array containing lowest-digit-account direct and indirect
costs divided into equipment, labor, and materials
components (I=1,3) for a given account (J=1,380) in the
base plant cost model

Coefficient n in Eq. (10) for calculating the overall
efficiency of an overtime workweek for each two-digit

direct and indirect cost account. I=1,11 for accounts
2094

Weighting factors for labor, materials, and equipment,
respectively, for each two-digit direct and indirect
cost account. I=l1,11 for accounts 20~94. The second
dimension, J, correlates a weighting factor to a
specific labor, materials, or equipment index in the
CONLAM file

Weighting factors for combining up to 20 specified
locations in a composite site (J=1,20)

20
z FILS(J) must equal 1
J=l

The number of hours worked per week for each two-digit
direct and indirect cost account (J=l,11) for accounts
2094, or, alternatively, the number of hours worked per
week in all the accounts

Array for site combinations up to J=20. If nonzero, the
ISITE value indicates site (or city) number (see
Fig. 4.1) used in conjunction with weighting factor,
FILS. For example, sites 12 and 16 might be combined
by setting ISITE=12,16 and FILS=0.4,0.6 for 40 and 60%
weighting of the respective sites



Variable name . Description

OTP(I) Overtime premium paid to labor (multiplier of straight-time

rate) for time worked in excess of 40-hr workweek for
each two-digit direct and indirect cost account (I=1,11)
for accounts 20~94

OVERS(I) Overall efficiency of a nonstandard workweek for each
two-digit direct and indirect cost account (I=1,11) for
accounts 20-94. Use of this variable overrides the
calculations in Eq. (10)

RINT(J) Interest rate expressed as a decimal number for each of
the fifty time periods between the steam supply date
and commercial operation date (J=1,50)

YFIRST The first date to be considered in performing a linear
regression on the historical equipment, labor, and
materials file

YLAST The last date to be considered in performing a linear
regression on the historical equipment, labor, and
materials file

The following variables may be changed when IFLAG=1,2, or 3 (either
NAMELIST call)

Variable name Description

CONTL(I) Contingency percentage for labor, materials, and factory
CONTM(I) equipment, respectively, for each two-digit direct and
CONTE(I) indirect cost account (I=1,11) for accounts 20-94
D(I,J) Lowest-digit account direct and indirect costs divided

into equipment, labor, and materials (I=1,3) for a given
account (J=1,350). When IFLAG=l and in the first
NAMELIST call when IFLAG=3, the costs in the D array
represent the reference cost model. When IFLAG=2 or in
the second NAMELIST call when IFLAG=3, the costs in the
D array are the costs adjusted for size and location and
expressed in dollars current to the steam supply date

RINT(J) Interest rate expressed as a decimal number for each of
the 50 time periods between the steam supply date and
commercial operation date (J=1,50)
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7.3 Time-dependent Escalation Data

Time-dependent escalation input can be used to alter the escalation
rates and cost indices for equipment, labor, and materials. To do so
requires a set of six input cards which follows after the standard input
and NAMELIST cards (when used). Figure 7.1 shows the form of the six
cards. The first twc are for factory equipment direct and indirect cost
accounts, respectively. Labor and materials are treated in the same
fashion. The "A" field in each of the two~digit accounts represents
a cost index at a given point in time. The "B" field represents the
escalation rate in the (1 + ¢) form at a given point in time. If fields
are left blank on the data cards, the current escalation coefficients in
these fields will not be altered. The last field on the sixth card is for
a date written in decimal notation. This is the "effective" date for the
data being input. These data may be during or before the design and
construction period.

Additional sets of six cards may be used in a sequential fashion with
different dates in chronological order to change escalation parameters
with time. However, following the last set a card with -1. in the last
field must be input. This is true even if there is only one set of six
cards being input.

As described in Sect. 7.1, the time-dependent escalation data input
may be saved for subsequent cases,

Examples of this feature are given in Chap. 8.
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8. EXAMPLE PROBLEMS

This section illustrates the preparation of input data for the
CONCEPT-5 program. Eight examples are presented which are designed to
help clarify previous discussion concerning the various options, the use
of the NAMELIST input feature, and the input of time-dependent escalation
data. Input data for all examples are shown in Fig. 8.1, and complete
output listings for problems 3, 6, and 7 are included in Appendix D.

Example problems 1 and 2 are simple cases of single- and multiunit
plants. The IOF output variable is set to produce a two-digit-level
summary only.

Example problem 3 illustrates the use of the NAMELIST feature for a
single-unit plant. As determined by the value of IFLAG, the direct labor
manhours per kilowatt and the cost of the site land will be set to the
values in the NAMELIST prior to the detailed cost calculations. The
output option has been set to produce a two-digit-level summary and a
cash flow plot and table.

Example problem 4 is a three-unit coal plant using NAMELIST to modify
the starting date for the LAMA file linear regression analysis. For the
second and third units, ILAZ=2 to retrieve NAMELIST data used for the first
unit, ISTACK is Jeft blank signifying the multiunit case.

Example problem 5 is a single-unit illustration of the time-dependent
escalation data input option. Variable IBS is set to 1, which causes the
escalation data cards to be read and saved internally, should a subsequent
case need the same escalation input. The "effective" date for data input
is allowed to be earlier than the steam supply order date. The effect of
the time-dependent escalation data is to cause escalation of equipment and
materials to occur at a rate of 6% per vear and escalation of labor at 8%
per year starting in 1977.

Example problem 6 demonstrates the time-dependent escalation data
input feature for multiunit plants. By setting IBS=2 for the second unit,
the data input for the first unit is retrieved and applied to the second
unit., The escalation option variable, IESC, has been set such that the
escalation during congtruction is expressed implicitly within the direct
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and indirect costs. Only the labor component is to be adjusted through
the escalation data input. However, the number of cards in the input
Sequence must remain the same. Also, the time-dependent escalation input
cards must follow the standard input data card for the first unit (1.0.,
the standard input data card for the second unit will be the final card
in the input stream).

Example problem 7 makes use of both the NAMELIST and time-dependent
escalation input features. The NAMELIST option variables have been set
to call the NAMELIST input only after the costs have undergone size, time,
and location adjustment (IFLAG=2). As contingency factors represent the
NAMELIST input, this is perfectly acceptable. Again the effective date
for escalation input data is before the steam supply order date.

Example problem 8 combines the NAMELIST and time-dependent escalation
data input features in determining the capital cost of a three-unit
coal-fired plant. The IFLAG variable is set to 3 so that there will be
two NAMELIST calls; one before the detailed cost adjustments and one
after. Because the interest is not calculated until the reference costs
have been adjusted for size, time, and location, modifying RINT at the
second NAMELIST call is acceptable. The time-dependent escalation data
consist of two sets, one effective at 1978.5 and the second at 1982.5. This
causes the escalation rates to change in 1982.5. The -1. card occurs
only after all the sets are input. The NAMELIST and escalation data are
used in the second and third units through the retrieval features of the
ILAZ and IBS variables.
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Appendix A

CONTAC AUXILIARY PROGRAM
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CONTAC AUXILIARY PROGRAM

Auxiliary program CONTAC is used te maintain the reference plant
cost-model data file, COMO, by converting a card image cost-model data
set to a single unformatted binary record. Each record is 50,148 bytes
in length and contains all data relating to the cost model for a power
plant type at some base location and base time. The CONTAC program can
be used to create new records, update existing records, delete unwanted
records, and list records that are on the updated flle. Written in
FORTRAN IV, CONTAC has approximately the same machine requirements as the
CONCEPT program. CONTACT consists of only a main program, which exercises
control over the option list. The data are entered on punched cards and
are listed on the system printer.

Each set of data consists of about 800 cards, depending on the model.
These cost-model data sets are defined as legical unit 4 (FTO4FO01) in
the program and are read in sequentially. Each cost model has a control
card which specifies the numerical position of the recor! on the file and
a command instruction for the program. This control card is such that a
new recurd may be added by specifying the number of the record preceding
the one to be added and the letter A. A record may be changed, deleteq,
or listed by specifying the desired record number and C, D, or L,
i‘espectively, on the control card.

In addition to the control card for each model, there is an overall
control card read from logical unit 5 (FTQ5F001) that instructs the
program whether a completely new file is being built or whether an unfor-
matted binary file already exists which is to be modified. A value of
zero indicates the absence of an existing binary cost model file. A
nonzero value indicates the existence of such a file. A new unformatted
cost-model file is created on logical unit 9 (FTO9FO01) for each com-
puter run regardless of the operations performed during that run.

After all records have been read in and an unformatted binary file
created, an output table is listed showing the new cost-model file 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 a PWR
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plant. The CONTAC program uses a local subroutine to obtain the date of
the run in &8 format. CALL IDAY(DATE) is found at CONT1210 and
initializes the variable DATE to the current date. A modification to
reflect the specific local computer environment may have to be made to
assign DATE the date-of-run.



CONTAC program input card description

No. of cards Vartable
in each type Column name Description

CONTAC control card read from unit FTOSF001

1 1 ITAPE Input file control. Format Il
0 — No existing binary file
1 — Existing unformatted binary file

Each CONTAC cost model card deck read from unit FTO4F00]1 is assembled as follows:

1 1-2 IREC Cost model record number on binary file.
Format 12
3 DOREC Record control. Format Al

'A' Add (Use IREC number of plant preceding
one to be added)

'C' Change
'D' Delete Use IREC number of specific model
'L* List of interest
1 1-16 TYPEL(1) Plant type and date of origin (1=1,2). Format 2A8
17-23 BWE Plant capcity, MWe. Format F7.0
24-30 YBC Year of reference case costs. Format F7.2
31-34 PO Fraction of time expended up to date of contruc-
tion permit. Format F4.2
1 1-80 TITLE Comment card. Format 20A4
1 1-4 NAA Number of cards to read for AA array. Format 14
5-8 NIAR4 Number of cards to read for IAR4 array.
Format 14
9-12 NIARS Number of cards to read for IARS array. Format 14

13-16 NCCD Number of cards to read for D array. Format I4

€9



CONTAC program input card description (continued)

No. of cards Variable
in each type Column name Description
17-20 TAC2 Number of cards to read for AC2 array. Format I4
21-24 IAC3 Number of cards to read for AC) array. Format 14
25-28 TAC4 Number of cards to read for AC4 array. Format 14
29-32 1ACS Number of cards to read for AC5 array. Format 14
1 1-3 IARL Number of one-digit accounts. Format I3
1 1-3 TAR2(12) Number of two-digit accounts in each one-digit
4-6 account (I2=1,5). Format 513
-9
10-12
13-15
1 1-3 TAR3(13) Number of three-digit accounts in each two-digit
. account (I3=1,15). Format 1513
) 43-45
NIAR4 1-3 TIAR4(14) Number of four-digit accounts in each three-digit
. account (I4=1,20*NIAR4). Format 2013
58-60
73-80 TIA4D(I) Identification field. Format A8. (I=1, NIAR4)
NIARS 1-3 TARS(15) Number of five-digit accounts in each four-aigit

58-60

account (I5=1,20%NIARS).

Format 201)

%9



CONTAC program input card description (continued)

No. of cards Variable
in each type Column name Description
73-80 IASD(I) Identification field. Format A8. (I=1,NIARS)
1 1-8 Plant Type Used only for plant identification on this card
12-16 MHT Total craft labor in thousands of man-hours for
direct cost accounts for reference plant.
Format IS5
17-20 MHP (1) Craft labor in thousands of man-hours for each
" direct cost account (I=1,7). Format 714
41-44
1 1-7 COB(1) Contractior's overhead burden factor for craft
& labor in each two-digit account (I=1,11) for
. accounts 20-94. Format 11F7.3
71-27
1 1-7 AEB(1) Coefficient used for reference factory equipment
. rate in each two-digit account (I=1,11).
. Format 11F7.3
711-17
1 1-7 ALB(I) Coefficlent used for base craft wage rate in each
. two-digit account (I1=1,11). Format 11F7.3

711-177

<9



CONTAC program input card description (continued)

No. of cards Variable
in each type Column name Description
1 1-7 AMB(I) Coefficient used for reference site-related
. materials rate for each two-digit account
. (I=1,11). Format 11F7.3
711-717
11 1-15 AA(J, 1) Size-scaling coefficients for two-digit accounts
16-30 (J=1,3, and I=1,NAA). Format 3F15.0
31-45
65-66 NAC(I) Two-digit account number (I=1,11). Format 12
73-80 AAD(I) Identification field (I=1,11). Format A8
NCCD 1-15 D(J,1) Array containing costs at lowest-level accounts
16-30 (J=1,3 and I=1,NCCD). Format 3IF15.4
31-45
64-71 bb(1) Account number (I=1,NCCD). Format A8
713-80 IDN(I) Card identification field (I=1,NCCD). Format A8
50 1-6 CFCA(J,1) Array containing cash flow curves for each two-
7-12 digit cost account (J=1,12 and 1=1,50).
. Format 12F6.3
67-72
16 1-6 FACS1(J,1) Weighting factors for site labor (J=1,11 and

61-66

I=1,16). Format 11F6.2

99



CONTAC program input card description (continued)

No. of cards Varlable
in each type Column name Description
16 1-6 FACS2(J,1) Welghting factors for site material (J=1,11 and
I=1,16). Format 11F6.2
61-66
8 1-6 FACS3(J, 1) Weighting factors for factory equipment (J=1,11
- and 1=1,8). Format 11F6.2
61-66
IAC2 1-64 AC2(J,1) Alphabetic description of two-digit accounts
(J=1,8 and I=1,1AC2). Format BAS -
1AC3 1-64 AC3(J,1) Alphabetic description of three-digit accounts e,
(J=1,8 and 1=1,IAC}). Format BA8
IACH 1-64 AC4(J, 1) Alphabetic description of four-digit accounts
(J=1,8 and I=1,IAC4). Format BAS
IACS 1-64 ACS5(J,1) Alphabetic description of five-digit accounts

(J=1,8 and I=1,1ACS5). Format BAS8
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S8 89 CONFNTAC ® 9 0o CON?

Sees pnrASE Se s e CORT

PROGRAS 70 PRODOCE A SASTERP COST MCDEL DATA SET POR INPOT TO THE conT
COPCEPT PRASE 5 PROGRAN. comT
B8Y R. J. BARNARD SAY 1975 CONT
HODIPIZED BY : C. R. RODSON 0C TOBER 1977 CONT

OAK RIDGE NATIONAL LABORATORY conT

OAK RIDGE, TN. 37830 CoNT

| e - - - mmaw EESssEssssssssnsssnsssnsan (CONT
ICONT

WRITTEY WITH SYNROLIC INPOT/O0TPOT ADDRESSING TO PACILITATE 0USE |CONT
OF THE PROGRAM ON COAPUTERS IN GENERAL. | CONT
READ (5) CHANGED TO READ(INPT) |CONT

WRITE(6) CHAFNGED TO WRITE (IOOUT) {CONT

NOTE THAT THERE IS STILL ONE STATENENT TO READ (%) PER SE TO READ |CONT
A CONTPOL TARD WAICH IS NOT INCLUDED AS PART OF THE COST NODEL |CONT

B ——

DATA SETS ON THE CONCEPT SYSTEN HASTER TAPE. THEPEPOPE, THE CONT~| CONT
ROL CARC IS READ PRON WHATEVER SYSIN PILE IS NOMBERED AND THE COST|CONT
SODELS ARE PAROM A DIRECT ACCESS DEVICE SYSDA PRESENTLY ASSIGNED |coNT
TO PT04P001 POR OPDATING THEZ ENTIRE COST MODEL LIBRARY. “INPT" |CONT

NAY BE ALTERED POR READING SINGLE COST NSODELS IN CARD PORN PRON |CONT
SYSIN AS DESIRED. WHEN USING ALL COST NODELS PRON THE SASTER | CONT
CONCEPT SYSTEN TAPE, THZ CONTAC OLD SASTER IS NOT NEZEDED SO A CARD|CONT
GO.PTOBPO0Y DD LOMAY IS USED. |CONT
ICONT

| s mwn s SRS AEsSSASErSASESESE SR SRS ssEeRssnssanssenann | CONT
REAL®S IADY, IAD2, IADS, IDD (380) , IDN(380), DATE, CONT
1 AC2(8,12), AC3(8,60), ACG(8,180), ACS (8,320), RECTAB(S0) , CONT
1 TYIPRYV (D), PACEQP(2,8), PACLAB(2,16), PACIAT(2,16) , CONT
T AAD(1D), IAGD (DY), IASD(9), pom, oonz, onnl CONT
REAL®G r73(7), ®73(TY, PT60O(S), N"750(12), Pr213(H, comT
1 P222(M), ANB (12), ALB(12), AEBB(12)y, D(3,380), ConT
1 80LT2(1Dy, AO0LTI(12), PATY (22), CONT
' PAT2(2%), PETI(27), PATA(26), AA(3,12), CPCA(12,%0), COB(12) ,CONT
1 PACST1(12,16), PACS2(12,16), PACS3I(12,8), TITLE(20) CONT
INTEGER WNAC(12)/12%0/, MHP(12)/12°0/, IARY, IAR2(S), IAR3(15),CONT
1 IARG(6D)Y, IARS(180) conT
DATA ADC/*R'/, DELETE/'D'/, CRANGE/'C'/, ALIST/'L'/ CORT
DATA AZ, AL, AR, IADY,IAD2,IAD3/* AEB',* ALB',* ANMB', conTt
1rIARY 1°,'IAR2 1°,°IAR] L A7 4 COoNT
DATA P760/ COoNT
(18 1,0, 07,0, 6(1°,°2,720,')) v/ cosT
DATA 8760/ * 1(I*,* 2(I*,* 3(I',* @(I*,* S(I',* 6(I*,* 7(I°, CONT
T 7 8(X%* 9(2°,*10(2°,*19(2,%12(2*/ CoaT
DATA PaTY/ CONT
19 (128 ,* cCOm®,*ST. *,° %08, % % THT%,93,9%7,%) 1%, A0, CONT
T'ARD/* ," 138 *,*PERI®, 0D N*,%=1.0°,°,T10°,%6 60", ' NONB',"BR/ 1", con?
108e, 10,0200, °0) /%, ") ' CONT
DATA BOLT2/°, 1(°,°', 2(%,*y 3(",', 8(',*, S(*,*', 6(',", 7(*, CONT
1 " ."l.l 9('!'010"""‘('0'0 ‘2(. / CO'T
DATA PRT2 / CoNT

1Y(1RO*, *,SX,*, "20RA","AN=-H*,'OORS',* SIT','E LA','BOR/', '60X,"', CONT

1'78AC?, *COON’, *T/52°, %, 7(*,"'12,7%,°%),5',"HLAB','0R,1%,°2%,1", CONT
T1S1ACA® ,*'RD 0, "ORBE, *R/IR, "o, 137, '0(1H* ,* )N '/ conT
DATA PNT] / cosT

19 (180°,°*,5%,", 200 *,°ONTITY,'S ST*,'TE H°,°ATER',"IAL/','60X,", CONT

1Y78AC*, 'COON"', *T/,5%,°'X, 7°,' (22,',°'7D),*, 2864%, "ATER?, 'IAL *,  CONT
10 49 *,YCARD',* NOUN',CBER/','1He,0,*130 (", 1H_)*,'/) '/ CONT
DATA 8OLTI / *%x, 1°,°'%, 2°,°%, 3%,'%, a%,°x, S¢,0%, &°,'g, 7, CoNT
1 9%, 89,02, 9°,°2,10°,°2,11¢, ', 12¢/ cosr
DATA PETay cowT

19(180°, %, 5%, *, " 17RP?, "ACTO ,*RY BY,*QUIP*,* UENT','/60X", ', THAY, coNT
19CCO0°%, *W2/9°, ', 7°,° (22,°,*TX).*, 1102, 'QOUIP*, ", IT*,'EN,6°, conT

10

20

30

a0

50

£0

70

80

90
100
10
120
130
140
150
160
170
180
190
200
210
220
230
2640
250
260
270
280
290
3oc
310
320
330
3u0
iso0
360
170
380
390
400
810
u20
430
440
450
us0
a70
480
290
500
s$10
520
s30
sa0
$50
560
s70
580
$90
600
510
620
630
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1°%,11° ,*ACAR®, 'D NU', "HBER',*/1He*, %, 130", (H_*, 1 '/

DATA Pr213

19018 °,0,P100,0,.5,27,°%, 7','P8.3°%,°,710°,'S,A8", ") ¥

DATA P222 /

VO 3X", % T( %, "PS.1°,9,3%) ", ,2A8%,7,7%,°,'A8) '/

DATA P7Y/

1°(98 *,'TOTAY, 'L

DATA B3y

.'."x"'.‘(tz.'.l.!,.'., '/

TO9(T2¢,%2(T2%,°3(X2°,°8(X2,°5({12", 6 (12,7 (12

DATA PACLAB /

1*BOTILDING',* LABOR

1*HEAVY LA','BOR
1*BRICKLAY',"ERS
T'CARPENTR’, *RS

1*STROCT. *,'IRON

1'PLASTERE' ,'RS

1'ZLECT. W' ,°ORKERS
1*STEAN PI*,'TTERS

1'0PER. EN',°GRS.

1'SH. TRAC®,'. OP.
1°LG. TRAC',*'. OP.

1'CRANE OP*',"2ERS.

1*AIR CONP*,'. OPERS.
1*TROCK DR', 'IVERS
1'BOILER A, *AKERS
1*OTRER CR*,*APTS

DATA PACHAT /
1°CBANNELS',*
1'T BEANS *,°
1'% PLANGE', 'S
1*RE-BARS *,*

1'REDINIX *,*CONCRETE

1*PLYPORN *,°

1'LomBER .,

1'LAND b B

1*OFASSIGN',*2D
1*ONASSIGN','2D
1*ONASSIGN' ,'ED
T'ONASSIGN®,'ED
1'ONASSIGN','2D
V*UNASSIGN' ,'2D
1*ONASSIGN' ,*2D
1'ONASSIGN® ,'2D
DATA PACEQP /

180T ASSI',*GNABLE

1*STEEI 8I',°'LL PROD
1¢ELEC 2QP*','T & SOP
19STH ENG *,'% TURB

1'VEITE-CO', 'LLAR

1*OFNASSIGN®,'ED

1*ONASSIGN','2D

1*UNASSIGN','ED
INPT = §

IP? READING COST MODELS
OTHERWISE READ INPOT PRO® INPT = 4 POR INDIRECT DATA SOURCES.

INPT = &
I00T = §

CALL IDAY (DATE)

N

NT 5 8 8 % % a0 o % % a0 s as

NS " % 8 8 & % % & a8 ™ s

NS " & s s s =

PROM CARDS BEAIND DECK OR STEPLIB,

OSE LOCAL ROOTINZ OR READ DATE 1IN ONW NBIT CARD
READ(5,500) ITAPZ,DATE

ITAPE=0 -~ §O EXISTING INPOT PILE
1 = EIISTING INPOT PILZ

READ (5,500) ITAPER
IF (ITAPE.NE.0) REWIND 8

CONT
conT
CONT
CONT
CON?T
CONT
CONT
CONT
CON?
coNT
con?
cos?
CONT
coNT
con?
CONT
CONT
CONT
conT
CONT
ConT
CONT
CONT
COoNT
CONT
CONT
CONT
coNT
CONT
CONT
CONT
CONT
CONT
CONT
CONT
CONT

600
650
660
§70
680
690
700
710
720
730
780
750
760
770
780
790
800
810
820
830
8u0
850
860
870
880
890
9500
910
920
930
940
950
960
970
980
990

CONT1000
CONT1010
CONT1020
CONT1030
CONTI0u40
CONT1050
CONT1060
CONT1070
CONTY080
CONTI09C
coNT1100
CONTI110
CONT1120
CONT1130
CONTYIY40
CONT1150
CONTY1160
CONT1170
CONT1180
CoNTI190
coNT1200
CONT1210
CONT1220
coNT1230
CONT12080
co¥TI250
CONT1260
coNT1270
CONTI280
CONT1290
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REVIND 9
NOREC = 0
IPLAG = O
8 READ(INPT,SO1Y,EN¥D=108) IREC, DOREC
IF (ITAPE.2Q.0) GO TO 18
10 IP (IPLAG.2Q.1) GO TO 12

READ(8,END=110)
1 TYPEY, 1IDD, TITLE, YBC, BWE, AA, TIARY, TIAR2, IAR],
1 IARG, IARS, CrCA, FACS Y, PACS 2, PACS], AZB,
1 ABB, ALB, D, AC2, AC3, ACH, ACS, PO, cos,
1 8HT, NHP, NAA, NIAPG, NIARS, NCCD, NAC, IAC2,
1 IAC], IACs, IACS
NOREC = NOFEC + 1
IPLAG = 1
12 IP (IREIC. NE.NOREC) GO TO 16
IF (DOREC.2Q.ALIST) GO TO 638
IF (DOREC.EQ.ADD) GO TO 67
b & 4 (DOBREC.NE.CHANGE.AND.DOREC . NE,.DELETE) GO TO 14
NOREC = NOREC -~ 1
IPLAG = 0
IP (DOREC.P2Q.7HANGE) GO TO 18
GO TO 8
14 RECTAB(NOREC) = TYPE1(1)
IPLAG = 0
WRITE(9)
1 TYPEY, 1IDD, TITLE, YBC, BWE, AA, IARY, IAR2, IAR],
1 IARG, IARS, CPCA, PACSY, PACS2, PACS], AESB,
1 ANB, ALB, D, AC2, AC3, ACH, ACS, PO, cos,
1 8HT, SHP, NAA, NIARG, NIARS, NCCD, NAC, IAC2,
1 TAC), IACS, IACS
GO T™ 10
17 IFLAG=0
18 COnTINDEZ
IARY = O

DO21I= 1, 180
IP (T.LE.S) IAR2(I) = 0
IP (I.LE.1S) IARI(I) =0
IP (I.LE.60) IARG(I) = 0
2 IARS(I) = 0O
DO & I = 1,5
DO & J=1,12
8 CPCA(I,D) = 0.0
READ(INPT,S502) TYPE1,BVE,YBC,PO,TITLE
WRITE(ICUT,S08) TYPE1,DATE,TITLE
¥RITE (I00T,506) TYPE1,BWE,YBC, IREC, DOREC
NAA = NONBER OF CARDS IN THE AA AREAY
STARG = NUNMBER OF CARDS IN THE IARG ARRAY
NIARS = NOMBER OF CARDS IN THE IARS ARRAY
SCCD ® NUMBER OPF CARDS IN THE D ARBAY
IAC2 = BUNBER OF CARDS IN AC2 ARRAY
IACY = NUNBER OF CARDS IN AC3 ARRAY
IACG = NUNBER OF CARDS IN ACG ARRAY
IACS = NONBER OF CARDS IN ACS ARBAY
READ(ISRPT,S12) NAA,NIARG,NIARS, ¥CCD, IAC2, IAC3, IACY,INCS
READ (X ¥PT,518) IAR1
READ (INPT,S18) (IAR2(I), I=1,5)
NOR = TAR2(M)
BONY = NAA ¢+ 1
READ(I NPT, S518)
L=2
DO 20 I = 1,¥IARS
Ke L 1
L= K+ 19
READ (INPT,520)
20 CONTINDE
L =20

(IARI(I), I=1,1S5)

(IARG(J),J=K,L), IAaD(D

CONT1300
CONT1310
CONT1320
COoNTY330
CONTY 340
CONT1350
CONT1360
CONT1370
comT1380
CONT1390
CONT1400
CONT1410
CONT1420
CONTIN30
coNTYaao
COoNTIUSO
CONTV460
CONTI470
CONTY480
CONT1490
CONT1500
CONT1S510
CONT1520
coNTIS30
COoNTISa0
CONTISSO
CONT1560
CONT1570
cosT1580
CONT1590
CONT1600
CONTY610
CONT1620
CONT1630
CONTI640
CONT1650
CONT1660
CONT1670
CONT1680
CONT1690
CoNTI700
CONT1710
cCoNT1720
CONT1730
CONT1780
CONT17S0
CONT1760
CONT1770
coNT1780
cosT1790
CONTY800
CONT1810
CONT1820
COoNT1830
comTIga0
CONT18S0
CONT1860
conT1870
conNT1880
CoNT1890
CONT1900
CONT1910
COoNT1920
coNT1930
CONTY940
CONT1950
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30

32
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2T = 1,8IARS
= L + 9

READ (INPT,520) (IARS(J) ,J=K,L), IASD(I)
CONTINDEZ

READ(INPT, S08) HAT, (MHP (I) ,I=1,NON)
READ(INPT,51C) (COB(I),I=1,NAA)

READ (INFT,510) (ARB(I),I=1,NAN)

READ (INPT,510) (ALB(I) ,I=1,NAN)

BPAD(INPT,S10) (ANB(I),I=1,NAN)

DO 26 I = 1,NAA

READ(INPT,S20) (AA(J,X),J=1,3), NAC(I),AAD(I)
CONTINDR

VRITEZ(TI007,526) NAA,NIARG,NIARS, NCCD,IAC2,IAC3,IACH,IACS
WPITE(I00T,S532) BWE

DO 30 I = 1,MAA

WRITE(ICOUT,S36) (AA(J,I),J=1,3), NAC(I),AAD(I)
CONTINOZ2

P73(5) = RT3 (NON)

WRITE(IONT,S36)

VRITEZ(1007,538)
WRITE(ICUT,F73) (NAC(I) , I=1,NOM)
WRITE (ICUT,S5u0) ART, (MAP(I),I=1, NON)
WRITE(IO0DT,S542)

WRITEZ(1007T,538)

P760(3) = 760 (NAN)

WRITE(ICUT,F760) (NAC(I),I=1,NAN)

WRITE (ICOUT,Suu) (ARB(I),I=1,NAA) AL
WRITE(IOOT,Sus) (ALB(I) ,I=1,NAA) AL
WRITE(IOODT,S44) (ANB(T) ,I=1,NAA) AN
WRITE(IOOT,S43)

WRITE(IOUT,S538)

WRITE (I0UT,¥?760) (NAC(I),I=1,NAA)
WRITE(IODT,585) (COB(I),I=1,NAA)
WRITZ(I00T,S04) TYPE1, DATE, TITLE
WRITE®(IOUT,S46) IAR1, IAD?

WRITE(IOOT,S48) (IAR2(I), I=1,5), IAD2

WRITE (ICDT,550) (IARI(I), I=1,15), IAD3
WRIT2(I00T,552)

L=20
DO 321
Kes L o
L= K ¢+ 19

WRITE(I00T,S554) (IARSB(J), J=K,L), IAGD(I)
CONTINDE

WRITZ(l00OT,S556)

L=20

DO 34 I = 1, NIARS

K= L 1
L =K ¢ 19

WRITE(IOOT,S54) (IARS(J), J=K,L), IASD(I)
CONTINDE

N22 = 0

N32 = 0

¥a2 = 0

WRITE(IOOT,S58) IAR1

YRITE (ICUT,S68)

DO 40 I1 = 1,IARY
WRITE2(IODT,S60) IAR2(I)
WRITEZ(IODT,S568)

N2 = IAR2(IV)

IP (N2.2¢.0) GO TO 80

N2Y = N22 ¢ 1

22 = N21 & X2 = 1

DO 38 I2 = N21,¥22
WRITE(ICOT,S62) IARI(I2)

1, NIARS

CONT1960
CONTI1970
CONTY980
CONT1990
coNT2000
CONT2010
CONT2020
cOoNT2030
CONT2040
COoNT2050
CONT2060
CONT2070
CONT2080
ConNT2090
CONT2100
CONT2110
CONT2120
CONT2130
CONT2140
CONT2150
CORT2160
CONT2170
CONT2180
CONT2190
conNT2200
CcoNT2210
coNT2220
coNT2230
CONT2240
COoNT2250
CONT2260
CONT2270
cownT2280
copT2290
CONT2300
CONT2310
CONT2320
COoNT2330
CONT2380
CONT2350
CONT2360
CONT2370
CONT2380
CONT2390
CONT20800
CONT2810
CONT2820
CONT2U30
CONT2840
CONT2450
CONT2460
CONT2470
CONT2u80
CONT2890
CONT2500
CONT2510
CONT2520
CONT2530
CONT2580
CONT2550
CONTZ560
CONT2570
CONT2580
CONT2590
CONT2600
CONT2610



36
38
a0

LU

se

$2

$2

Sa

72

WRITEZ (ICOT,S568)
N3 = IAR3(I2)
IP (N3.2Q.0) GO TO 218
N31 = N32 ¢ 1
¥32 = %31 & N3 -1
DO 36 I3 = N31,832
WRITE(IOOT,S64) IARG(ID)
VRITE(IODT,S68)
N4 = TA®PU(ID)
IP (Na.2Q.0) GO TO 136
N1 = Nu2 & 1
NG2 = NGUT1 + N& - 1
VRITE(IOOUT,S566) (IARS(IN) , Iu=N41,¥42)
WRITZ(I0O0DT,S68)
WRITEZ(ICOT,S70)
CONTINOE
CONTINDE
conTINOE
WRITE2(I00T,572)
N 5
DO 46 I = 1,8CCD
READ (INPT,578) (D (J,I),Jd=1,3),IDD(I),IDN(D)
IF (N.L2.50) GO 7O 4s
WRITE(I00T,S08) TYPEY, DATE, TITL®
WRITE(ICOT,S576)
s
VRITE(IOO0T,578) (D (J,I),J=1,3) ,I0D(T),IDN(])
N= N+
CONTINDR
WRITE (I00T,S08) TYPE1, DATE, TITL?
WRITE(T00T,580) PO
PRTI(6) = "T760(NAN)
VPITE(IOOUT,PNTY) (NAC(I) ,I=1,NAA)
F213(4) = NOLTI(NAA)
DO 48 I = 1,50
READ (INPT,582) (CPCA(J,I), J=1,NUNY), DNN2
SRITE(IOOT,P213) (CPCA (J,I), J=1,NORM1), DON2
CONTINDE
WRITE(ICOT,S08) TYPEY, DATEZ, TITLE
PHT2(13) = ROLT2 (NAA)
VRITE (IODT,PAT2) (NAC(I) ,2=1, NAA)
P222(2) = MOLT2(NAA)
DO SO I = 1,16
READ(INPT, S88) (PACS1(J,I),J=1,NAA),DON2

WRITE (I00T,P222) (PACS1(J,I),J=1,8AA), (PACLAB(J,I) ,J=1,2),0083

CONTINOE
PATI(13) = NOULTI(NAA)
VRITE(IOOT,PNTI) (RAC(I),I=1,NAA)
DO S2 I = 1,16
BEAD (INPT,S584) (PACS2(J,I),J=1,NAR),DON2

WRITE (IO0T,P222) (PACS2(J,I),J=1,HAA),(PACHAT(I,I), J=1,2),0083

CONTINDE

PATG(12) = NOLT3(NAA)

WRITE(ICOT,PHNTU) (NAC(I),I=1,NAR)

DO S3 I=1,8

READ (INPT,S584) (PACS3I(J,I),J=1,NAA), D083

VRITE(IOOUT,P222) (PACS3 (J,I),J=1,NAA),(PACEQP(J,T),J=1,2),00483

CONTINDE

WRITZ(ICDT,S5C8) TYP®1, DATE, TITLE

WRITE (I00T,586)

PO S8 I = 1,IAC2

READ(INPT,S88) (AC2(J,I),.Jd=1,8), pUNY, DON2
WRIT®(I0OT,S590) (AC2(J,I),J=1,3), DON1, DOUN2
CONTINDR

= S

DO S8 I = 1,IAC)

CONT2620
CONT26130
CONT2640
CONT2650
CONT2660
CONT2670
CONT2680
CONT2690
CONT2700
CONT2710
CONT2720
coNT2730
CONT2740
CONT2750
CONT2760
cCoONT2770
CONT2780
CONT2790
CONTZ800
coN=2810
C0%T2820
C7NT28130
CONT2840
CONT2850
CONT2860
CONT2870
CONT2880
CONT2890
CONT2900
CONT2910
CONT2920
CONT2930
CONT2940
CONT2950
CONT2960
coNT2970
CONT2980
CONT2990
CONT3000
CONT3I010
coNT3020
CONT3030
CONT30@0
CONT20S0
CONTI060
CONT3070
CONT3080
CONTI090
coxTio
CONT3110
coNT320
CONT3130
CONT3 140
CONT3150
CONT3160
coNT3i0
CONT3180
CONT3190
CONT3200
CONTI210
cOoNT3220
CONT3230
CONT3240
coNT3250
COoNT3260
CoNTiI270



56

58

60

62

64

72

P

IF (¥.L2.50) GO TO S6
WRITE(ICOT , SO0u) TYPEY,
URITE(ICOUT,592)
=
READ(INPT,S5E88)
VRITE(IOTT,S590) (AC3I(J,I) ,J=1,8), DOYMY,
A= ¥+

CONTINUR

N =5

DO 62 I = 1,IACH

I? (N.L2.50) GO TO 60
WRITE(I0UT,S08) TYPEY,
WRITEZ (ICUT,S94)

L I |

READ(INPT,S588) (ACU(J,I),J=1,8), DOUNY, DOUN2
WRITE(I00T,S90) (AC4(J,I),Jd=1,8), DONY, DUN2
= N+

CONTINDE

= 5

DO 66 I = 1,IACS

I? (N.L2.50) GO TO 68

DATE, TITLE

(AC3(J,I),J=1,8), DO®Y, DON2
pom=2

DATE, TITLE

VRITE(IOUT,S504) TYPEY, DATZ, TITLE

WRITE(ICOT,596)

L

READ (INPT,588) (AC5(J,I),J=1,8), DOMY, DOM2

WRITE(IO0T,%90) (AC5(J,I),J=1,8), DO, DOM2

N= § e+

CONTINDE

CONTINDE

IP (IPLAG.2Q.1) RECTAD (NOREC) = TYPEI(1)

WRITE(9)
TYee', 1IDD, TITLE, VYBC, BWE, AA, IARY, IAR2, IAR],
IARG, IARS, CPCA, PACS Y, PACS2, PACS3, AZB,
ANB, ALB, D, AC2, AC3, ACH, ACS, PO, cos,
887, 8HP, NAA, NIARG, NIARS, NCCD, NAC, IAC2,
IAC3, IACa, IACS

IP (DOREC. 2C.ADD.AND. IPLAG.EQ.1) GO TO 17
NOREC = NOFEC + 1

IP (IPLAG.2Q.0) RECTAB (EOREC) = TYPEY(Y)
GO TO @
CONTINDE
VRITZ(IOUT,S508)
VRITE (I00T,506)
WRITE (I00T,526)
NTUR = IAR2(Y)
NONY = NAA ¢ 1
WRITE(ICUT,532)8WE
DO 72 I= 1,NAA
WRITE (1007,5135)
CONTINDE
P73(S5) = 873(wWOM)

WRITE(I00T,536)
WRITEZ (ICOT,538)
WRITE(IOODT,P73) (RAC(I) ,I=1,N0M
WRITEZ(IOOT,S40) URT, (AAP(T) ,I=1,N0N)
WRITE(IOUT,S42)

VRITZ(ICUT,S38)
P760 (3) = %760 (NAA)
WRITE (I0O0T,P760) (NAC(I) ,I=1,¥AA)
WRITZ(IOO0T,Sa4) (AZB (I) ,I=1,NAA) AR
VRITE(IOOT, S54d) (ALB(X) ,I=1,NAN) ,AL
VRITEZ(ICOT,SUG) (ANB(I) ,I=1,NAN), AN
WRITE (I00T,533)
WRITZ2(1007,538)
WRITE(IOOT,P760)
WRITE(IOUT,S545)

TYPE1, DATE, TITLE
TYPE1,BWE,YBC, IREC, DOREC
NAA,NIARG,NIARS, NCCD,IAC2,IAC3,IACH,IACS

(AA(J,X),J0=1,3), NMAC(D),I

(NAC (I) ,I=1,NA0)
(COB (I),I=1,NAN)

CONT3280
CONT3290
CONT3300
coNTi30
CONT3320
CONT3330
CONT3340
CONT3350
CONTI360
CONT3370
CONT3380
CONT3290
CONT3400
CONT3a10
CONT3420
CONT3430
CONT3480
CONT3850
CONT3u60
CONT3470
CONT3480
CONT34690
CONT3500
coNT3IS10
CONT3S520
CONT3530
CONT3540
CONT3S50
CONTIS60
CONT3S70
COXT3580
CONT3590
CONT3600
CONT3610
CONT3620
CONT3630
CONT3640
CONTI650
CONTI660
CONT3670
CONT3680
CONT3690
CONT3700
CONT3T710
CONT3720
CONT3730
CONT2740
COoNTI7TSO
coNT3760
CONT3I?70
CONT3780
CONT3790
CONT3800
coNT3iE0
CONT3820
CONT3830
CONT3840
coNT3850
CONTI860
CONT3870
CONT3880
CONT3890
CONTI900
CONT3910
CONT2920
CONT3930



74

78
80
a2

83
fa

VRITE(ICOT,S08) TYPE1,DATE,TITLE CONTI%0
WRITE(IC0UT,S56G6) IARY,IADY CONTI9S0
WRITE (I007,548) (IAR2(I), I=1,5),IAD2 CONTI9%0
WVRITE(I00T,S50) (IARI(I), I=1,15),IAD3 CONTI970
WRITEZ(I00T,S552) CONTI980
L=0 CONTI990
DO 78 I = 1,NIARG cCoNTI000
Kes L ¢1 COoNTu010
L=gK + 19 CONTu029
WRITE(IOOT,S55) (IAR4 (J),J=K,L), I CONT4O030
coNYINO2 CONT4040
VRITE(ICUT,5%6) COoNTe0S0
L= CONTRO060
DO 76 I = 1,NIARS CONTWO070
K= L &1 CONTW08R0
L=K + 19 coNTu092
WRITE(I00T,555) (IARS(J) ,J=K, L), CONTU100
CONTINDE CONT4110
922 = 0 CONTW120
¥32 = 0 CONTG130
Na2 = O CONTu 40
VRITEZ(I00T,SS8) IARY CONTHE1S0
YRITE®(I00T,568) CONTU 160
DO 82 I1 = 1,IAM CoNTE170
WRITE (ICOT,S60) IAR2(IM) CONTU180
WRITE (T00T,568) coNTa 190
N2 = IAR2(IV) CONTu200
IP (¥2.2Q.7) GO TO 82 CONT4210
N21 = §22 ¢ 1 CONTH220
N22 = %21 & N2 - 1% CONTE230
DO 80 I2 = ¥21,¥22 CONTG 240
WRITE(IOOT,S62) IARI(ID) CONT@250
SRITEZ(IOODT,S68) CONTU260
¥3 = IAR3I(ID) CONTu270
IP (N3.2C.0) GO TO A0 CONTE 280
N31 = N32 ¢ 1 CONTu290
N32 = %21 + X3 - 1 CONTE300
DO 78 I3 = w31, N32 COoNTa310
VRITE(ICOT,S64) TARA(IY) cCOoNTE320
WRITEZ (I00T,S568) COoNTE330
N8 = TAPRE (I3) CONTE3GO
IP (N8.2Q.0) GO TO 78 CONTa3S0
§G1 = N&2 + 1 CONTG360
NG2 = %81 &+ M2 - 1 cCOoNTe370
URITE(ICUT,566) (IARS(IQ), Ia=NG1,NGD) coNTalso
WRITE (I00T,568) CONTu 390
WVRITE(I00T,S570) CONTGu00
CONTINDE CoNTEG10
CONTIND?Z CONT4R20
CONTINDE CONTGG30
URITE (I007,572) cCOoNTUGLD
N=51 CONTWaS0
DO 8¢ I = 1,NCCD CONTUHWED
IP (N.1B.50) GO TO 83 CONTH4T0
WRITE (I00T,S508) TYPEZY,DATE, TITLE COoNTuUBD
WVRITE (I00T,576) CONTUG9Q
Ne1 CONTaS00
WRITEZ(ICOT,5398) (D(J,I),J=1,3),IDD(I),I COoNTaS10
L I | CONTUS20
CoNTINOER CONTES30
WRITE(I00T,S08) TYPE1, DATE, TITLE CONTGS4 O
VRITEZ(I00T,S80) PO CONTES50
PETI(6) = NT60 (NAA) CONTUS60
WRITE(ICOT,PRATT) (NAC(I),I=1,¥NAA) CONTYS70
P213(8) = ROLTI(NAA) CuNTuS80
DO 86 I = 1,50 CONTUS90



75

WRITE(IOOT,P213) (CPCA(J,I),J=1,N081)
86 CONTINOZ
WRITE(I007,508) TYPE1, DATE, TITLE
PAT2(13) = ROLT2 (®AA)
VRITE(IOONT,PHT2) (RAC(I),I=1,NAA)
F222(2) = BOLT2(NAA)
DO 88 I = 1,16
VRITE(IOO0T,P222) (PACS1(J,I),Jd=1,FAA),(PACLAR(I,I) ,J=1,2)
88 CONTINORZ
PETI(13) = BULT3 (NAA)
WRITE (ICUT,PNTI) (NAC(I),I=1,NAA)
DO 90 I = 1,16
VRITE(I00T,P222) (PACS2(J,I),Jd=1,NAR),(PACHAT(J,I) ,J=1,2)
90 CONTINUZ
PRTG (12) = SOLTI(NAA)
WPITE (ICUT,PNTU) (NAC(I),I=1,NAA)
DO 91 1=1,8
WRITE(IOOT,P222) (PACS3(J,I),J=1,NAA) ,(PACEQP(J,I),J=1,2)
91 CONTINOE
WRITEZ(ICUT,S04) TYPE1, DATE, TITLZ
WPITE (ICOT,586)
DO 92 I = 1,IAC2
WPITE(1007,600) (AC2(J,I),J=1,8), I
92 CONTINUDZ
N= 51
DO 96 I = 1,IAC3
IP (N.LE2.50) GO 70 98¢
VRITE(I00T,SO4) TYPEY, DATE, TITLE
WRPITE(ICUT,S592)
¥Ne
94 WRITE(IODT,602) (AC3(J,I), J=1,8), I
F= N +
96 CONTINDE
= 51
DG 100 I = 1,IACH
IP (N.LZ.S0) GO TO 98
WRITE(100T,S508) TYPEY, DATE, TITL®
WRITE (ICOT,S94)
LI |
98 WRITE(I00T,604) (AC4(J,I),J=1,8), I
F= N+
100 CONTINDE
N=51
00 102 I=1,IACS
I? (N.L2.50) GO TO 101
WRITZ(100T,508) TYPEY1, DATE, TITLE
WRITEZ (ICO0T,596)
N=1
107 WRITZ(100T,606) (ACS(J,I), J=1,8), I
N= N ¢+
102 CONTINUE
RECTAB (NOREC) = TYPEZI(V)

IPLAG=0

WRITE2(9)
1 TYPZY, 1IDD, TITLE, VYSC, BWE, AA, IARY, TIAR2, IAR3,
1 IARG, IARS, Crca, PACS Y, PACS2, PACS3, AES,
1 ANB, ALB, D, AC2, AC3, ACH, ACS, P, cos,
1 BRT, ERP, LLL NIARS, NIARS, NCCD, NAC, IAC2,
1 IAC3, IACE, IACS

GO TO 8
103 IP (ITAFE.2Q.0) GO TO 110
IP (IPLAG.2Q.1) GO TO 108
106 READ(8,END=110)
1 TYP2Y, 1IDD, TITLE, YBC, BWE, AA, IARY, IaAR2, ZIAR],
1 IARS, IARS, CrPCa, PACSY, *Cs2, PACS3, AEB,
1 ANB, ALB, D, AC2, AC3, ACE, ACS, PO, coe,

CONTa600
CONTE610C
CONTU620
CONT4630
CONT4640
CONTUE50
CONTu660
CONTE670
CONTu680
CONTa690
CONTE700
CONTE?710
CONTE720
CONT4730
CONT4T4O
COoNTU750
CONTU760
CONTG770
CONTa780
CONTET790
CONTE800
CONTES810
CONTUB20
CONTUB830
CONT4840
CONTUBSO
CONTUB60
CONTE870
CONT4B880
CONTEB890
CCNT4900
CONT4910
CONTES520
CONTE930
CONTa%u0
CONTE950
CONTU960
COoNTU970
conTe980
CONTE990
CONTS000
CONTS010
CONTS020
CONTS030
CONTSO040
CONTS5050
CONTS060
CONTS070
COoNTS080
CONTS5090
CONTS100
CONTS110
CONTS120
CONTS130
CONTS140
CONTS150
CONTS160
CONTS170
CONTS 180
CONTS190
CONTS200
CONTS210
CONTS220
CONTS230
CONTS240
CoNT5250
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1 NHT, 1"e, NAA, NTIARG, NIAPS, NCco, NAC, IAnC2,

1 IAC2, IACH, IACS
SORRC = NOREC + 1

108 RECTAB(NOREC) = TYPRI(1)
WRITE(9)

TYPEY, 1IDD, TITLE, Y¥BC, 8WE, AA, IAR1, IAP2, IAR3,

IARG, IARS, CrCa, PACSY, PACS2, FACS3, AZB,

1

1

1 A8, AL®, D, AC2, A3, ACS, ACS, PO, cos,

1 T, NRP, NAA, NIARG, NIARS, NCCD, AC, Iacz,
1

IAC], IACH, IACS
GO TO 106
110 END PILZ 9
PENIND 9
I =\
WRITE (ICOT,608)
112 READ(9,END=114)

1 TYPEY, 1IDD, TITLE, UYBC, GEWE, AA, IARY, TAR2, TIAR3,
1 IARG, IARS, CrCa, PACSY, ®ACS2, PACS], AES,

1 ANS, ALB, o, AC2, AC2, ACu, ACS, PO, cos,
1 ANT, 18P, NAA, NIARG, NIARS, NCCD, SAC, cz,
1 IAC3, IACH, IACS
'PI?!(IOU?.G'O)I.T!P!1(1).??'!1(Z)c(TITL!(J).J-1.20|

I=wTloen

GO To 112

118 sTOP

C OSE THE NEXT PORMAT IP DATE IS READ IN PROM ONIT S
CS00 PORAAT(I1,3X,A0)

S00 PORBAT(IV)

S07 PORMAT (I2,A1)

S02 PORMAT (2A8,77.0,P7.2,P6.2/20A0)

S04 PORMAT(®1*,30%,A8,2X,A8,10X,'DAT® ‘L AB/%0 % ,20A4)

506 POoRMAT('0 CO S * T0p¢eL DESCRIPTION "'/
1'OPOWER PLANT TYPZ = *,28,5K,' DATE MODIPIED = ',AB,5%,

1* BASE MODEL WY = *,P6.0,5X,' YPAR BASZ NODEL ~0STS = *.P9.2/

T*ORECORD NO. = *,I2,* PUNCTION = *,A1)
508 PORAAT(11X,15,719)

S10 PORRAT(11P7.3)

S12 PORNAT (8I4)

S18 POREMAT (1511)

S20 PORMAT (2013,12X,A8)

528 PORAAT(3P15.0,765,12,773,A8)

S26 PORMAT (*OINDICES POR ARRAYS: Ar IARG IARS ¥CTD

1AC2 IAC) IACe IACS*/* *,721,8(1I8)
S32 PORMAT {*OTABLE AA CONTAINS CONSTANTS POR THE EQUATION'/
'0',10X,'Y = A & B ® (X / BASE) eeCty
'OWAICH DESCRIBES THE COST (IN THOOSANDS OF DOLLARS) '/
' LESS CONTINGENCY OF EZACH 2-DIGTIT ACCOONT AS A PONCTION'/
' OF PCVWER LEVEL BASE SIZZ = *,P7.2/

e B

o.l.‘.(o_o,,
534 PORMAT(* ',3P15.4,15%,12,5%,A8)
S35 PORMAT(® *,3P15.68,15%,12, 152, 12)

536 PORMAT ('O THOUSANDS OP WAN/HOURS IN EACH 2-0IGIT DIRECT COST *

1*ACCOONT* /)
$38 roRANT(* ', T80, 'ACCOUNT /%" ,100(*_"))
S840 PORMAT('0°,I5,712,716,773, ' SARHONRS' /)

'0',11!,'!',1!!.'!',1‘!.'C',19!.'!CCOUI?'.8!.'CI!D NONBER'/

CONTS260
CONTS270
CONTS280
COoNTS290
CoNT5300
COoNTS310
CONTS320
CONTS330
CONTS340
CONTS350
CONTS260
CONTSI70
CONTS380
CONTS390
COoNTSW00
CONTS410
CONTS620
CONTS430
CONTSu4a0
CONTSAS50
CONTSU60
CONTSUT0
CONTS480
CONTSA%0
CONTSS00
CONTSS510
CONTSS20
CONTSS30
CONTSSW0
CONTSSS50
CONTSS60
CONTSS70
CONTSS80
CowTSS99
CONTS600
CONTS610
CONTS620
CONTS630
CONTS640
CONTS6E50
CONTS660
ICONTS670
CONTS680
CONTS690
CONTS700
CONTS710
CONTS720
CONTS730
coNTS740
CONTS7S0
CONTS760
CONTST770
CONTS780
CONTS5790
CONTSB00
CONTS810

542 PORSAT('0 COEPFICIENTS USED POR CALCILATING BASE RATEZ AND ESCALATCONTSB20

1108

S83 PORSAT {/*OCONTRACTOR''S OVZRNEAD BORDEN (PRACTION INPLIZIT IN ¢

1*D~ARRAY LABOR ACCOONTS)"')
564 PORAAT('0',11P9.3,7103,A4)
5SS PORBAT('0°*,1179. )

586 PORBAT (*OTARY DESCRIBES TH® NUNBEZR OF 1 DIGIT ACCOUNTS', 15X,

1 *CARD WOBBER'/ "¢ ,73(*_*)/'0',13,59%,A8,)

S48 PORNAT('OTAR2 DESCRIBES THEZ NOSBER OF 2 DIGIT ACCOONTS*, 15X,

1 'CARD NOUMSER'/ e, TI(_") /00" ,513,472,08))

cosTsalo
coNTSBu0
CONTS8S0
CONTS860
coNTsaro
CONTS880
CONTS890
CONTS900
CONTS910



$50 PORSAT('OIAR3 DESCRIBE2S THE NUNBER OF 3 DIGIT ACCOONTS', 15K, CONTS920
1 *CARD RUNBER'/*+°*,73(*_')/'0%,1513,17X,08, CONTS930
S$S2 PORMAT(*OIARS DESCRIBES THEZ NUMNBER OF & DIGIT ACCOONTS', 15X, CONTS 940
1 'CARD NOUMBER'/ '¢*,73('_")) CONTS950
SS4 PORNAT(® *,2013,2%,A8) CONTS960
555 PORMAT(® *,2013,7%,I2) CCNTS970
556 PORAAT (*OIARS DESCRIBES THE NUNBER OF S DIGIT ACCOONTS', 15X, CONTS980
1 'CARD NOUMBER®'/ *¢*,73(*_")) CONTS990

$58 PORNAT(*0*,30X,'ACCOONT f!DIC!S'/’O',120('_')/' IIARYT | TIAR2 | CONT6000
TIARI | IARG | IARS', 79X,/ ,120(*_*)/" ',TI3/7%+%,7(' ")) CONT6010

S60 PORMAT(10X,I3/%e*,6X,10("_')) CONTS020
562 PORMAT (19X ,I3/%+*,15X,10('_")) COoONTS030
S6u PORMAT (28X,I3/%¢*,28%,10('_")) CONT6040
566 PORMAT(27X,8012) CONT6050
568 PORBAT (%) *,5%,"1°*,0%,°1°*,8X,°)°,8X,°%1°,85%,*1") CONT6060
S70 PORMAT (*+',33X,87('_")) CONTS070
572 PORNAT(*+*,120(*_")) CONTE080
S78 PORAAT(IP15.4,T64,AB,1X,A8) CONT6090

576 PORAAT('OD-ARRAY SPLITS BASE COST INTO LOWEST LEVEL COST COMPONENTCONT6100
1S (THOUSAFDS OF DOLLARS) *'/'0*, T9,'¥ PACTORY',T24,*f SITE*,TE8O, CONTE110

1*¢ SITE',T7S,°CARD*/1X,T11,°COST*,T25, '"LABOR',T39, *HATERIAL", CONT6120
1763, ACCOUNT® ,T70, ' NUABER' /¢ ,86('_") /N CONT6130
578 PORAAT(' *,3P15.4,T64,2A8) CONT6140

580 PORMAT('0*,T30,'CUNULATIVE CONSTANT DOLLAR CASH PLOW'/* *,T20, CONT6150
1*PRACTICN OF TOTAL CONSTROCTION PERIOD EXPENDED OP TO RECIPIT OF CCONT6160

1ONSTRUCTION PERRIT = °*,PS.2/*0PRACTION OP *,T60, *ACCOONT*) CONTS170C
S82 PORNAT(12P6.3,A0) CONT6180
S84 PORMAT(11(PE€.2) ,6X,A8) CONT6190
586 PORNAT('CAC2 DESCRIBES THE 2-DIGIT ACCOUNT NOMBERS AND ALPRAABETIC CONT6200
TACCOUNT INPLINATION'/'OACC NO ALPHABETIC INPORMATION',39X, CONT6210
1°CARD NONBER'/‘+',80(*_")/) CONT6220
588 PORMAT(10AS) CONT6230
S90 PORNAT(' ',10A8) CONT6240
592 PORNAT('OAC) DESCRIBES THE 3-DIGIT ACCOOUNT NURBERS AND ALPHABETIC CONT6250
1ACCOUNT INPORMATICN'/°OACC NO ALPHABETIC INPORMATION',J9X, CONT6260
T'CARD NOMBER®/'4',B80('_" N CoNT6270
S94 PORMAT(*OACH DESCRIBES THEZ 4-DIGIT ACCOUNT NUMBERS ARD ALPHABETIC CONT6280
1ACCOONT INPORNATION®/'OACC NO ALPHABETIC INPORNATION', 39X, CONT6290C
1*CARD JUNBER'/*¢*,80(*'_*)/) CONT6300
596 PORMAT (*OACS DESCRIBES THE S5-DIGIT ACCOUNT NUMBERS AND ALPHABETIC CONTS310
TACCOONT INPORMATION'/'OACC NO ALPHABETIC INPORSATION',39X, CONT6320
1*CARD NOUMBER®/*+*,80('_")/ CONT6330
598 PORMAT(* *,3P15.6,15%X,A8,5%,'D *,1X,13) CONT6340
600 PORMAT(* °*,8A8,6X,'AC2',2X,13) CONT6350
602 PORMAT (* *,8A8,6X,'AC3',2X,13) CONT6360
604 PORWAT(* *,8A8,6X,'ACH',2X,I3) CONT6370
606 PORMAT(® *,8A8,6X,'ACS5',2X,13) CONTE380
608 PORNAT('1NZW HASTER LISTY) CONT6390
670 PORMAT('ORECORD NO ',I2,' IS PLANT TYPE ' ,218,2X,20A8) CONT6400

END CONTS810
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PVRNET 05-02-78 1139.1976. 500.250.0
PWPHET MODEL POR CONTACT S / CONCEPT S

" 3 8 369 11 52 161 306
2 IARY 1
7 s IAR2 1
2 7 9 6 6 & 2 8 3 s S IAR3 1
¢ 8 3 % 22 2 3v 2 3 1 %% 35 % 8% 133 8 IARG 1
5 & 3 2 2 3 2 % 3 5 % 8 2 6 8 1 2 3 8 1 IARG 2
S 4 4 o 6 64 a IARSG 3
79 13 3 2 % 28 32 4 2 %212 12 22 4% 2 IARS 1
2 2 2 % 1.2 % 16 8 1% 6 &6 7S 8 % 2 3 IARS 2
1 46 v 6 2 * 2 3 & 6 0 7 3 0 3 0 3 2 1 8 IARS k]
2 %5 17 %9 ¢ 0 0 % & 6 2 1700 8% %0 0 IARS 4
3 2 3 2 3 3 3 22 20000 200 1 2 0 IARS S
0O 0 & 2 3 8 2 2 2 1 2 11 % 1 2 2 2 1 & IARS 6
3 £ 3 0 0 0 0 0 0 0 0 0 0 0 O 0 0 9 0 O IARS 7
0O 0 0 0 0 0 0 0 0 0 0 O 2 IARS 8
PWRNET 10819 0 «7162146182716850 308 372
0 0 0 0 0 0 0 0 0 0 0 cos

179.6 179.6 179.6 179.6 179.6 179.6 179.6 179.6 178.8 174¢.8 1764.8 AZE
11.809 11.809 12,960 12.773 12.272 12.863 12.314¢ 12.68 13.2a 13.26 13.28 ALB

1000. 20.58 20.58 20.58 20.58 20.58 20.58 20.58 20.%8 20.%58 20.58 ANB
1.00000 0.0 0.0 20 AA 1

0.0 1.00000 0.50000 21 AA 2

0.0 1.00000 0.60000 22 AA 3

2.0 1.00000 0.80000 23 AA L

0.0 1.00000 0.80000 2e AA S

0.0 1.00000 0.30000 25 AA 6

0.0 1.00000 0.80000 26 AA 7

0.0 1.0 0.a28 91 AA 8
0.0 1.0 0.208 92 AA 9
0.0 1.0 0.006 93 AA 10
0.0 1.0 0.a 9u AA 1
0. 0. 2000. 201, b 1

0. 0. 0. 202. D 2

0. 155. 211, 211 D 3

0. 170. 509. 211,12 D .

0. Sa. $9. 211,14 D S

169. 94, 67. 211.15 0 6

0. 178. ag7. 211,16 D 7

0. 258. 210. 211.17 D 8

0. 63. 104, 211.19 D 9

0. 10. 13. 21,4 D 10

0. S. 12. 211,482 0 1

0. 77s. 817. 211,43 D 12

0. 1a, 22. 211,45 D 13

0. a, . 211,486 D 14

0. 2730. 2084, 211.Mm D 15

0. 12%0. 1029. 212.13 D 16

1300. 1730S. 12308. 212,18 D 17
1a52. 648, 151, 212.22 D 18

0. 72. 7a, 212.24 D 19

50. 29. 7. 212.25 D 20

0. 1169. 721. 213.13 0 21

0. 2824, 5582. 213.18 D 22

122. 216. 51. s 213. 21 D 23
251. 183. 27. 213.22 o ia

7a, 146, 20. 213.23 D 25

0. 258. 126. 213.2¢ D 26

50. 23. 2. 213.2% » 27

0. 338, 197. 21S8.13 D 28

0. 3eos. 2301, 218.14 D 29



‘1.
688,
"'
156.
20sa,
LT
as.
283.
18a,
23,
957.
1458,
a3,
’6'
S2.
4asSa,
‘1 ‘2.
1170.
1192.
101.
24,
1635,
ey,
339.
17.

148,
23.
1672,
29.
177.
20.
57.

102.
".
2213,

102.

231,
2...
Q.
.
0.
3.
1.

215,21
215.22
215.23
215,24
216.13
216.1¢
216. 21
216.22
216,24
216.25
217.13
217.14
217.21
217.22
217.24
2181
218A.2
2188.1
2188.2
218D. 1
2180.2
2182.1
218e.2
218r.1
218r.2
218G.2
218H.1
218R.2
21821
2183.2
218K.1
218K.2
218m.1
218n.2
218P.1
2188.1
2187.1
2187.2
218v.1
220A.1
2208.

221.11
221.12
221.13
221.1a
221.21
222.11
222.12
222.13
222.14
222.15
223.11
223.12
223.15%
223.16
229.17
223.18
223. 01
223.13
223.35
223.36
223.17
223.138
223.41
223.482
223.43
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799.
€63,

750.

3.2'

2S.
20.
a6a,

223.45
223.46
223.87
223.48
223.55
223.56
223.57
223.58
223.59
226,11
226,12
226.13
224,14
228.1%
228,16
224,17
224,18
224 21
226. 01
226,32
228. 11
22%.12
225.13
225.132
225.81
225.82
22%.43
225.468
226.11
226.01
226.33
226.35
226.36
226.37
226.138
226.41
226.42
226.68
226.M
226.72
226.86
226.87
226.88
226.95
226.9%
226.97
226.98
227. 11
227.14
227.15
227.16
32717
227.18
227.2

227.1
227.32
227.33
227.3s
227.35
227.36
227.37
227.81
227.42
227.43
227.5

228.11
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96

97

98

99
100
101
102
103
108
108
106
107
108
109
110
111
112
113
11a
115
116
117
118
119
120
21
122
123
124
125
126
127
128
129
130
11
132
132
134
138
138
137
138
139
140
181
142
143
144
145
148
w7
148
149
150
151
152
153

155
156
157
158
159
160
161



296,

210.
376.
.2.
18.
1053.
3s.
18.
aQ.
2.

0.

228.12
228.13
228.2

228.01
228,32
228.133
231,11
231.12
231. 1
231,43
231,85
231,06
231.47
231.48
231,49
231.51
231.52
231.63
231,65
231.66
231.67
231,68
233.12
233.21
233.23
233.25
233.26
233.27
233.28
233.29
233. 1
233,81
233.5

2346.1

234,21
238,25
234,26
238,27
234,28
236,35
234,36
234,17
234,38
234,81
234,43
238,45
234,86
236,87
230,48
235. 1
235.1¢
235.21
23s.
235.32
235.33
235.135
235.136
235.137
235.38
235.8

235.5

235.61
235.63
235.65
235.66
235.67
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162
163
164
165
166
167
168
169
170
171
172
173
17
175
176
177
178
179
180
181
182
183
18a
188
186
187
188
189
190
191
192
193
194
19%
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197
198
199
200
201
202
203
204
208
206
207
208
209
210
211
212
213
218
2158
216
217
218
219
220
221
222
223
224
225
226
227



18,

L1 N

282,
726.
0.

136.

3s.
99.
399.
98.
‘J'l
209.
S6.
62.

.3,I
256.
70.
83.
154,
z".
197.
1.
s.l
san,
22.
.‘.
35.

60.
z..‘
273.
102.

2s.
129.
221,
816,
1.5.

2766.
3eal,
189.
211,
763.
3308.
2984,
300.
1°°.
220.
39.

293,
s..
89s6.
1688.
16.

’3.

a7,

154,
2..
73

2.

236.11
236.2

236.3

237. 11
237.12
237.13
237.1
237.32
261,11
261,12
261,13
261,21
261,22
262,11
262,12
262.13
262.21
202,22
262,23
262.31
202,32
282,38
263,11
2643. 14
203,21
263,22
266,11
266,12
204,.2

268.3

286,48

264,95

265.11
208.12
2uS.2

265.13

246,11
206,21
206.22
206,313

2u6.8

2u6.5

251.11
2%1.12
251.16
251.17
e82. 11
252,12
252.21
252.22
2%52. 24
252.31
2%2.132
252.33
252. 34
252.3S
252.136
252.38
252.139
252.43
252.49
253.11
2%93. 18
253.21
253.22
256,11
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228
229
230
2n
232
233
234
23S
238
237
238
239
2640
261
262
243
2604
265
246
247
248
249
250
251
252
253
5a
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
27
278
276
21
278
279
280
281
282
283
284
288
286
287
288
289
290
291
292
293



2.
9.
°.

1.
’.
10.
s.

i
..
.s.
251.
'.
591.
SJI
238.
6..
s.

68.
1118,
1623.

570.
112‘.
1309.
206S.
1538.
3075.
2590.

660.
8021,
°l
307s.
0.

°.

o.
8588.
546S.
6246,
781,
o.

0.

0.

o.

0.

0.

0.

°-

0.

0.

0.

o.

0.

0.

°Q

0.

0.

°.

o'

o.

°.

0.

0.

0.

0.

o.

0.

0.

0.

1.

0.

0.

1.

1.

1.

0.

0.

5.
167.

8.
276.

16.
296.
17.

a,

8.
229.
162.
118.

1250.
150.
150.
750-

3300.

1500.
600.
200.

10000.

1700.
400.

2750.

2750.

0.
0.
0.
0.
8000.
0.
0.
0.
0.
0.
e.
0.
0.
0.
0.
e.
0.
0.
200.
650.

2000.

150.
0.
0.
0.
0.
0.
0.
0.
0.
0.

254.22
256,23
254.31
258,481
254,51
254,52
254.53
2564 .54
254,55
254,61
261.11
261.12
261.21
261.22
261,31
261.32
261,01
262.11
262.12
262.13
262.15
911,11
911,12
911,13
911. 21
911.22
911.23
911.24
911.26
912. 1
912,13
912.1a
912.3
912.8
913.1
913.2
913.3
913.8
914,11
921.1
921.2
921.3
921.8
921.6
922.1
922.2
922.3
922.8
923.1
923.2
923.3
923.4
931.1
931.2
31,3
931.4
932.¢
932.2
932.3
932.8
932.5
932.61
932.62
933.1
9313.2
933.3
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29s
295
296
297
298

3200
30
302
303
306
308
306
307
308
309
310
mn
312
313
31
315
316
317
318
319
320
321
322
323
32a
325
326
327
328
329
330
n
332
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334
338
336
337
338
339
a0
Ju
362
363
Juu
3as
kTS
387
3us
349
350
351
352
353
35a
355
356
357
358
359



150.
1312.
329,
900.
19¢.

€009.

18000.
6000,
2000.

12000.

°o°

0.020
C.ou0
0.060
0.080
0. w0
0.120
0.0
€. 160
0. 180
0. 220
0.220
0.2u0
0.260
0. 280
0.300
0.320
0.380
0.360
0.1380
0.400
c.820
0.8a0
0.860
0.e80
0.500
e.520
e. Sue
C.%0
c.580
0.600
0.620
0. 640
C.660
0.680
€. 700
0.720
.o
0.760
0.780
0.800
0.820
0.8130
C.860
0. 880
0.900
0.920
0.9a0
0.960
1.000
0.0

96180
10052

0.0

1.000
1.000
1.000
1.000
1.0200
1.000
1.000
1.000
1.000
1.000
1.000
1.00¢
1.000
1.000
1.000
1.000
1.000
1.000
1. 000
1.000
1.000
1.000
1.000
1. 000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.0%
1.040
1.700
1.)00
1 000
‘2000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.0

96180
10082

116800116800
106162106162

0.0

0.0

® 8 4 ¢ % o 4 »

Sooooo0oooo

CoOovooooooo
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o
o
wn

0.01a
0.023
0.03e
0.0u6
0.058
0.069
0.080
0.092
0.103
2.115%
0.12%
0. 158
0.196
0.250
0.301
0.327
0.352
0.383
0.62a
0.866
0.51
0.55%
0.639
0.726
0.8M
0.868
0.91%
0.956
0.960
0.96%
0.969
0.972
2.9
0.99%
0.998
1.000
1.000
1.000
1.000
0.0
7032
135
263a
4612
0.0
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o000 o

Coocoocoocooooo

oo
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wa

0.049
0.077
0.1
0.148
0.173
€.202
0.233
0026.
002,“
0.322
0.1330
0.423
00521
0.602
0.620
0.627
0.633
0.6a5
0.665
0.695
0.720
0.757
0.803
o. a..
0.862
0.870
0.885
0.900
0.919
0.936
0.950
0.966
0.982
0.99s
1.000
1.000
1.000
1.000

0.0
49592

83s¢

. N
QOO0 voDoO0O

. 008
001.
0.023
0.03s
0.0u6
0.058
0.069
0.080
0.092
0.1013
0.115
0.12§
0.15%
0.196
0.250
0.301
0. 327
0.352
0.38)
0.424
0.966
0.511
0.555
0.639
0.726
0.811
0.868
0.915
0. 956
0.960
0.965
0.969
0.972
2.9
0.995%
0.998
1.000
1.000
1.000
1.000
0.0
96180
10052

COOIO00O0O0LOOO
.

33951116800
25925106162

0.0

0.0

°.°

0.003
0.00%
0.007
0.010
0.012
0.014
0.029
0.087
0.079
0.096
0.126
0.1%9
0.195%
0.233
0.27s
0.315
0.358
0.801
0.443
0.486
0.527
0.567
0.606
2.643
0.677
0.709
0.739
0.767
0.792
0.81a
0.83%
0.853
0.869
0.88u
0.897
0.908
0.9:9
0.929
0.939
0.948
0.956
0.965
0.973
0.980
0.987
0.99a
0.99%
0.999
1.000

0.9

Q.o

0.00¢
0.008
0.011
0.01%a
0.038
0.068
0.103
0.141
0.183
0.226
0.271
0.316
0.361
0.40%
0.6849
0.490
0.530
0.568
0.602
0.6137
0.667
0.69%
0.721
0.%us
0.765%
0.78s
0.301
0.817
0.831
0.883
0.85%8%
0.866
0.876
0.885%
0.89%
0.904
0.913
0.9221
0.930
0.9139
0.948
0.956
0.964
2.972
0.980
0.986
0.992
0.996
1.200

0.0
)

933.
’,..
93..
’,..
934,
91,
982,
943,
944,
9us,
3.0
0.0
2.001
0.002
2.008
2.008%
2.007
0.008
0.009
2.011
0.013
0.01?
0.021
2.027
0.033
0.0ua
0.063
0.086
0.113
0.145
9.17%
0.2013
0.23
3.2813
0.13%0
9.611
0.850
0.u479
0.520
0.565%
0.732
0.786
0.817
0.843
0.861
0.876
0.890
0.901
0.908
9.912
0.947
3.95a
0.9%9
0.966
0.970
0.977
0.984
2.991
0.996
1.000
0.0
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3
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0.0 cCrca
0.004CFCA
0.008crca
0.0%4CPCA
0.021CFCA
2.030CFCA
0.081CFCA
0.054acrca
0.070CrCA
0.087CrPCA
0.106CPCA
0.127Crca
0.149CFCA
0.173CrFCaA
0.198CPCA
0.225CrCaA
0.252Crca
0.281CrPCA
0.310CrCa
0.339CFCA
0.369CrCA
0.399Crca
0.829CPCA
0.459C¥ECA
0.489CrCA
0.519C7Ch
0.549Crca
3.578CFCA
0.607CPCA
0.635Crca
0.662CPCA
0.69 CPCa
0. 7150 .PCA
0.74ucrca
0.770CFCA
0.796CFCA
0.821CFCA
0.845CrPCA
0.869CPFCA
0.992CFrCA
0.913CPCA
0.934CrPCA
0.9%52CrCA
D.969CFCA
0.984CPCA
0.996CrPYCa
0.997CrcA
0.998CPFCA
0.9399CFCA
1.000Ccrca

PACSY

PACSY

PACS?

FACSY

PACSY

FACSY



15128
17509
41407

1551
40187
26654

0.0

“-O00000

« s b s,

0000000

500
250
250

20
21
22
213
24
25
26
91
92
93
98
201.
202.
- & o o
212.
213,
218.
216.
277,
218,
220.
3121.
222.
223,
228,
22%.
226.
227.
22%.
231,
233,
23a,
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LAND AND LAND RIGHTS
STROCTURES + INMPROVENENTS
REACTOR PLANT EQUIPHENT
TURSBINE PLANT EQUIPNENT
ELECTRIC PLANT ZQUIPHMENT
BISCELLANECUS PLANT 2QUIPT
MAIN COND HEAT REJECT SYS
CONSTROCTION SERVICES

RONE OPPICE ENGRG.ESERVICE
PIELD OPFICZ ENGRGESERVICE
CWNER'S COSTS

LAND AND PRIVILEGE ACQUISITION

1.0 1.0 1.0

RELOCATION OP BOUILDINGS, OTILITIES, ZTC.

YARDWORK

REACTCR CONTAINNENT BLDG
TORBINE RCON ¢ HEATER BAY
PRIN ADOX BLDG ¢ TUNNELS
WASTEZ PROCESS BUILDING
PORL STORAGE BLDG

OTRER STROCTOURES

NUCLEZAR STEAM SOPPLY SyYsT:En
REACTCR EQUIPNENT

®AIN HEAT IPER XYPORT SYS.
SAPEGUARDS SYSTEN

RADWASTE PROCESSING

PUSL BANDLING ¢ STORAGE
OTHER REACTOR PLANT EQUIP
RI INSTROUNENTATION+CONTROL
REACTOR PLANT ®ISC ITESS
TURBINE GENERATOR
COYDENSING SYSTEES

PEED REATING SYSTEN

PACS?
PACSY
PACST
FACSY
PACSY
FACS?
PACSY
FACSY
PACSY
PACST
PACS2
FACS2
FACS2
PACS2
FACS2
PACS2
PACS2
FACS2
PACS2
PACS2
FACS2
PACS2
PACS2
PACS2
PACS2
PACS2
FACS3
PACS3
PACS3
PACS3
PACS3
PACS3
PACS3
PACS3
AC2

AC2

AC2

AC2
AC2
AC2

AC2
AC2
AC2
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
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2138.
236.
232,
2.’ -
2'2!
2.’.
28,
208,
2.“
251,
2%2.
293,
2958,
261,
262,
911,
912.
9113.
914,
’2’.
922.
’2,‘
931,
932,
,3’0
9134,
9a1.,
'.2.
’.,'
Saa,
9us,
211.1
211,80
211.7
2121
212.2
2130
2132
215.1
215.2
216.1
216.2
217.1
217.2
218A.
2188,
2180.
218E.
2,"‘
218G,
218N,
2182,
218k,
218m,
2189,
218s.
2187,
218V,
220A.
2208.
2211
221.2
222.1
223.1
223.3
223 .8

OTHRER TORBINE PLANT EQUIP.
INSTEUNENTATION ¢ CONTROL
TORBINE PLANT NISC ITENS
SWITCHGEAR

STATION SERVICE EQUIPHNENT
SWITCHBOARDS

PRCTECTIVE EQUIPAENT
ELECT.STROC +WIRING CONTNP
POWER & CONTROL WIRING
TRANSPORTATION & LIPT EQPT
AIR, VATEReSTEAN SERVICE SY
COMBONICATIONS 2QUIPHENT
PORN ISRINGS ¢ PIXTORES
STROCTORES

NECHANICAL EQUIPHMENT
TEBPOEARY CCNSTROUCTION PAC
CONSTROCTION TOOLS £ 2QOIP
PAYROLL INSORANCE & TAXES
PERFITS,INS. & LOCAL TAXES
BCYZ CPPICE SERVICES

HOME OPPICE Q/A

HCRE OPPICE CONSTRCTN MGAT
PIEZLD OPPICE ZXPENSES
FIELD JOB SUPZRYISION
PIELD QA/QC

PLANT STARTOP & TEST
ENGINZEZRING £ QA

TAXIES £ IWSURANCE

SPARE PARTS

STAP? TRAINING

OWNER'S GEA

GEYERAL YARDWORK

RAILBCADS

STROCTORE ASSOCIATED YDWK
BOILDING EZTROCTORE
BOTLDING SERVICES
BUILDING STROCTURE
BOILDING SERVICES

BUILDING STROCTORE
BUILCING SERVICES

BUILLCING STROUCTURE
BUILDING SERVICES

BLDG STROCTORE

BUILCING SERVICES

CCNTRCL RA/D-G BOILDING
ADEINISTRATION+SERVICE BLG
PIRE PONP HOOSE,INC P¥DTNS
ERERGEINCY PYED PONP BLDG
BANWAY TONWELS (RCA TOUWLS)
EL2C. TOUNNELS

NON-2SSEY. SWGR BLDG.

H¥ STEAN + PV PIPE ENC.
PIPE TUNKZLS

HYDRCGEN RECONBINER STRUCT
CONTAIN 2Q HATCH ASLE SHLD
HOLD ING POND

OLTINATE HEAT SINK STROCT
COSTR RN ZAG AIR INTK STR®
SOCLEZAR STEAR SUPPLY(NSSS)
NSSS OPTIONS

REACTOR VESSEL ¢ ACCESSORY
REACTCR CCNTROL DEVICES
REACTOR CORE COOLANT SYS.
RESIDOAL HEAT RENOVAL 'SYS
SAPETY INJECTION SYSTEN
CONTAINNENT SPRAY SYSTEN

AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC]
AC3
AC3
AC3
AC3
AC3
AC3
AC3
AC3]
AC
AC3
AC3
AC)
AC3
AC3
AC3
AC3
AC3
AC3
ACa
ACH
ACu
ACH
ACH
ACH
ACH
ACH
ACH
ACa
ACS
ACH
ACSH
ACH
ACH
ACa
ACE
ACH
ACS
ACSE
ACH
ACH
ACH
ACH
ACS
ACH
ACa
ACa
ACH
ACSE
ACS
ACH
ACH
ACa
ACq



221.5
2241
2268.2
22..3
225.1
22%.3
22%.8
226.1
226.3
226.8
226.6
226.7
226.%
226.9
2271
227.2
227.3
227.4
227.5%
228.1
220.2
228.3
2311
231.2
23,4
2215
231.6
2331
233.2
233.3
233.4
23%.%
234,14
238.2
238,23
234,10
23%.1
235.2
23%.3
235.0
235.9%
235.6
236.1
236.2
236.3
237.1
237.3
2811
281,2
202 .1
282.2
202.3
283.1
283.2
264,
246,2
284,13
Jun.a
204.%
205,1
208,2
205.3
206.1
246.2
2606.2
266 .0

CONBUSTIBLE GAS CONTROL SY
LIQUID WASTE SysTenm

RAD GAS WASTE PROCESSING
SOLID WASTE SYSTEN

PUEL RANDIG TOCLS + EQUIP
SERVICE PLATPORANS

POEL STOR,CLNG,+INSPEC B=Q.
INERT GAS SYS

REACTCR MAKEUP WATER SYS
COOLANT TREATHENTECPECYCLE
PLOID LEAK DETECTION SYS
ADOX COOL SYS

SAINTENANCE EQUIPHENT
SANPLING B2QOIP

BENCHBOARD, PANELS ¢ RACKS
PROCESS COMPUTER
NONITORING SYSTENS

PLANT CONT:OL SYSTERS

EX PLANT I¢C TUBINGSFPITTNG
HISC SUSPENSE ITREES
STANDARD NSSS VALVE PKG
REACTOR PLANT INSOLATION
TURBINE GENERATOR ¢ACCSSRY
PQUNDATIONS

LOBRICATING OIL SYSTEN
GAS SsysTEmsS

SSTR SEPRTR/REHTR DRAINSYS
CCNDENSER EQUIPRENT
CONDENSATE STYSTER

GAS RENOVAL SYSTEN

TORBINE BYPASS SYSTE®
CONDENSAT? POLISRHING
PEZEDWATER HEATERS
PEEDWAIER SYSTEN
EXTRACTION STEAN SYSTEN
PUR VENT ¢ DRAIN STYSTEM
MAIN VAPOR PIPING SYSTEW
TORBINE AOXILIARIES

T3 CLOSED CLG WATER SYS
DENIN.WATER MAKE-UP SYSTERM
CHERICAL TREATHMENT SYSTEN
NEOTRALIZATION SYSTER
PROCESS I+C BEQUIPHENT
PROCEISS COmpUTER

TUR® PLT I+C TORING

AISC SOSPENSE ITENS
TORBINE PLANT INSULATION
GEN P2QPT SVITCHGEAR
STATION SERVICE SWITCHGEAR
STATICN SERVESTARTOP XPHR
ONIT SUBSTATIONS

AUXIILIARY POWER SOORCES
CCNTRCL PANELS

ATUX. FCWER & SIGNAL BOARDS
GENRL STATION GROUND SYS
PIRE DETECTION+SOPRRESSION
LIGETNING PROTECTION
CATHORIC FROTECTION

HEAT TRACING ¢ PREEZE PROT
UNDERGROOND DOCT RONS
CABLE TRAY

CONDODIT

GENEFATOR CIRCUITS WIRING
STATION SERVICE PWR WIRING
CONTROL CABLE

INSTRONENT WIRE

ACH
ACH
ACH
ACH
ACH
ACs
ACH
ACH
ACH
ACHE
ACE
ACH
ACH
ACHE
ACH
ACH
ACs
ACH
ACH
ACH
ACH
ACH
ACH
ACH
ACH
ACH
ACS
ACH
ACE
ACH
ACH
ACH
ACa
ACH
ACH
ACE
ACH
ACH
ACH
ACH
ACE
ACH
ACG
ACH
ACu
ACH
ACa
AcCa
ACH
ACHE
ACa
ACH
ACa
ACH
ACH
ACH
ACH
ACH
ACSE
ACH
ACH
ACSE
ACa
ACH
ACH
ACE

36
37
38
39
40
'S
42
43
44
us
us
a7
L 1]
49
50
51
52
53
54
55

57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
81
8s
86
87
88
99
90
9
92
93

95
96
97
98
g9
i0o0
1914



2u6.5
2%1.1
2%2.1
292.2
2%23.)
2%2.0
29%3.9
2%13.2
2%4.1
254.2
256.1
2%6 .4
2%4.5
2¢%4.5
261.1
261.2
261.3
261,¢
262"
911.1
911.2
912.1
912.3
912.t
913.1
913.2
913.3
913.4
91a.1
21,9
921.2
92113
921.8
921.6
922.1
922.2
922.3
922.a
923.1
9213.2
923.1
9213.8
931.1
931.2
9131.)
931.8
932.1
932.2
932.3
932.8
932.5
932.6
933.1
933.2
933.3
933.a
9341
93s8,2
933.3
938,80
211.11
W12
211.1a
21%.1%
211.16
211,17

CONTAINMENT PENETRATIONS
CRANES €& ROISTS

AIR SyYsTENS

WATER SYSTEaS

ATXILIARY STEAN SYSTEN
PLANT PUEL OIL SYSTEN
LOCAL CCNMOUNICATIONS SYS
SIGNAL SYSTENS

SAPETY EQUIPNENT

CHEMICAL LAB + INITR SHOP
OPPICE EQUIP+PURNISHINGS
CHANGE ROOM EQOIPNENT
ENVIRONNENT MONIT 2QOIP
DINING PACILITIES

SAKEUP WTR INT ¢ OISCH STR
CIRC @ATER PUMP HOUSE
SAKEOP WTR PRETREATNNT BLS
CRLORINATION 30ILDING
AEAT REJECTICN SYSTEW®
TENFCEARY BUILDINGS
TENPORARY PACTILITIES

HAJOR EQUIPMENT

PORCHASE OPF SNALL TOOLS
EXPENDABLZ SUPPLIES

SOCIAL SECUR. TAX .0SS X L
STATESPED.ONENPLOY.03S X L
JORKNENS COMP.INS .060 X L
P.L.+F.D, INS. .00 x L
SBUTILDERS ALL RISK INS
SALARIES

EXPENSES - 15% OF SALARISS
DIRECT PAYROLL COST 25%
OVERHEAD LOADING 55¢
FEE POR H/O SERVICES 0%
SALARTIES

DIRECT PAYROLL COS?T 25%

OVEPHEAD LOADING 35%¢
EXPENS?ES
SALARIES
DIRECT PAYROLL COST 25%
COVERRZAD LOADING 38%

EXIPENSES - 1SV OP SALARIZS
OFPICE PURNITURE & BQOIP.
TELEPHON® § COMMONICATIONS
OPPICE SOUPPLIRS

PIRST AID € MEDICAL EXP.
SALARIZS

SALARIES
DIRECT PAYROLL COST 25%
OVERHEAD LOADING 15%

RELOCATION EBXPENSE-ALLWNCE
PEE POR CONSTR SRVCS 10%
SALARIES

DIRECT PAYROLL COST 25¢

OVYERHEAD LOADING 15¢
EXPENSES 5%
SALARIES

DIRECT PAYROLL COS?T 25%
OVERHEAD LOADING s5%

EXPENSES - 1S% OF SALARI®S
GENERAL COUT + PILL

ROADS, WALKS ¢ PARKING ARE
PENCING ¢ GATES

SANITARY SEWER PACILITY
YARD CRAINAGE STORM SEWERS
SOADWAY ¢ YARD LIGHTING

\

ACH
ACH
ACH
ACa
ACH
ACu
ACu
ACa
ACa
ACu
ACa
ACH
ACH
ACH
ACH
ACE
ACH
ACH
ACH
ACSH
ACs
ACa
ACH
ACH
ACd
ACH
ACHe
iCu
ACH
ACa
ACe
ACH
ACH
ACu
ACH
ACH
ACu
ACa
ACe
ACH
ACS
ACs
ACs
ACH
ACH
ACH
ACa
ACu
ACH
ACS
ACH
ACa
ACH
ACH
ACH
ACo
ACH
ACS
ACE
ACu
ACS
ACS
ACS
ACS
ACS
ACS

102
103
104
105
106
107
108
109
110
11
112
113
118
11§
116
117
118
119
120
121
122
123
124
12%
126
127
128
129
130
kR
132
133
13a
138
136
137
138
139
140
141
1462
143
180
1us
146
187
148
189
150
151
152
153
154
155
156
157
158
159
160
161

AN E W -



SETTLIING BAS
CUT ¢ PILL
GRADING
TRACK (S2ALLAST, TI™
SWITCHES+EUNPERS
RIP RAP (28 IN, THICK)
cUT ¢ PIL

UBSTROCTURE CONCRETE
SUPEPSTRUOCTURE
HEATING,VENT ¢ AIR COND
LIGHTING+SERVICE POWER
ELZVATOR
SUBSTRUCTUREZ CONCRETE
SUPERSTROCTURE
PLONBING ¢ DRAINS
BEATING, VENT, ¢ AIR COND.
PIRE PROTECTION
TING*SERVICE POWER
ATOR
STROCTURE CONCRET®
!=°‘°UC‘"P!
¢ DRAINS

G, VENT, ¢ AIR COND
FROTECTION

G & SERVICE PONWER
CONCRETE
ROCTOR?

¢ DRAINS

VENT ¢ AIR COND
€ SERVICE PCWER
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222.11
222.12
222.13
222.18
222.%%
223.1
223.12
223.15%
223.16
223.17
223.18
223. 1"
223.12
223.3¢
223.36
223.37
223.39
223.41
223.82
223.83
223.85
223,46
223.487
223 .88
223.%%
223.56
223.%7
223.98
223.59
226.1
2268.12
2268.13
22a.18
228,1%
226,16
228,17
226.18
226,21
228,11
2264.32
22%.11
225.12
22%.13
22%.32
22%.61
22%.02
22%5.03
225.a8
226.11
226.31
226.33
226.35
226.36
226.37
226.18
226.461
226,482
226 .58
226 .M
226.72
226.86
226.87
226.7%9
226.9%
226.96
226.97

PLOIC CIRCULATION DR. SYS.
REACT.COQLANT PIPING SYS.
STEAR GENEPATOR EBQUIPHENT
PRESSORIZING SYSTEN

PRI COOL PIPEZ WHIP RESTRNT
ROTATING MACHINERY

HEAT TRANSPER EQUIPHENT
PIPING

RHR VALVES

PIPING - AISC. ITEasS
INSTRUNENTATION + CONTEROL
ROTATING MACHINERY

TANKS AND PRESSURE VESSEZLS
PIPING

VALVES

PIPING - AISC.ITZENS
INSTRONENTATION + CONTROL
KOTATING BACHINERY

AZAT TRANPER EQUIPNENT
TANKS AND PPESSURZ VESSZLS
PIPING

VALVES & PITTINGS

PIPING - NISC. ITEES
INSTRUNENTATION ¢ CONTROL
PIPING

vaLvES

PIPING -~ HISC ITENS
INSTRUNENTATION ¢ CONTROL
POUNDATIONS / SKIDS
ZQUIPHENT DRAIN TRAIN
AISC PASTE TRAIN
DETEZRGENT WASTE TRAIN
CHERICAL WASTE TRALN

ST® GEN BLOWDOWN

REGEN CHEM WASTE TRAIN
MISC RADWASTE EZQOIP
INSTRONENTATION ¢ CONTROL
RAD GAS WASTE PROCESS SYS
SOLID VWASTE PROCESSING SYS
VOLUOEE REDOCTION

CRANES ¢ BHOISTS

POSL HANCLING TOOLS
TRANSPER SYSTENS

POEL STOR Pn.u . SERY PLATPR
NE¥ PUEL STONAGE RACKS
SPENT FOEL STORAGE RACKS
SPENT POCL POCL CLG*PORIP
INSTROUSENTATION « CONTROL
A2/%2 GAS SUPPLY STYS
ROTATING HACHINERY

TANKS AND PRESSURE VESSELS
PIPING

VALVES

PIPING-8ISC ITERS
INSTRONENTATION ¢ CONTROL
CHEN ¢ YOLONE CONTROL
SORON RECYCLE SYSTEM
INSTRUSENTATIONSCONTROL
NOC SERY WTR STYS

PRI CMPNT COOLING WTR
DECONTARINATION BQUIPHENT
LAUNCRY EQUIPMENT

HOT CHANGE ARZA

PIPING

SAMPLE SYSTEN VALVES
PIPING-NISC ITENS

ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
AC3
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS

73
78
7%
76
7
78
79
80
81
82
823
au
8%
86
87
88
89
90
91
92
93
Ju
95
96
97
98
99
100
101
102
103
104
108
106
107
108
109
110
1M
12
113
114
1158
116
17
118
119
120
1”21
122
123
124
125
126
127
122
129
130
131
132
133
134
135
136
137
138



226 .99
227.1
227.18
227.18
227.16
227.17
227.18
227. 01
237.32
227.33
227.%
227.3%
227.36
227,37
227.81
227.62
227.43
228.11
228.12
228,13
228.01
228.32
228.13
231.Mm
231,12
231.
231,43
231,408
221,46
231,47
231,08
231,09
231.%
231.52
231.63
231.6%
231.66
231.67
231.68
233.12
2331
233.23
233.25
233.26
233.27
233.28
233.29
223,
213,01
238,21
234,25
238,26
230,27
236 .29
238,35
238,36
238.37
238,38
236, .41
238 .33
234,45
236,406
238,47
234 ,u8
238.11
23%5.1

INSTRONENTATIONeCONTROL
¥SS CCNTRCL BOARD

REMNOTEZ SHUTDOWN PANEZLS
AVAC PANELS

RADVWASTE PANELS + RACKS
LOCAL PANELS ¢ CABINETS
INSTROMENT RACKS
RADIOLOGICAL MON4DATA HNG
NEUTRON AONITORING SYSTEA
POST ACCIDENT NONITOR
REACTCR DIAC 10STIC SYSTEN
CONTAINRENT THOSPHERE HON
CONTAINNENT LEAK RONITOR
PAILED POEL DETECTION
REACTOR POWER CONTROL
REACTCR PROTECTION SYSTZE2R
ENGR SAPETY PEATORE ACTOAT
PINAL ALIGNMENTSCHECKING
PIZLD PAINTING
QUALIPICATION OP WELDERS
PIPE INSULATION

EQUIPHENT INSULATION

NSSS INSOLATICN

TORBINE PACTORY COST
OTHER TURBINE COSTS

T-G FEDESTAL

TANKS ¢ PRESSORE VESSELS
PIPING

VALVES

PIPING-NISC. ITENS
INSTRONENTATION ¢ CONTROL
SEIDE / POUNDATIONS
HYDROGEN STORAGE SYSTEM
CARBON DIOXIDE STORAGE SYS
TANKS ¢ PRESS. VESSELS
PIPING

VALVES

PIPING-NISC., ITENS
INSTROAENTATION + CONTROL
HEZAT TRANSPER EQUIPMENT
ROTATING MACHINERY

TANKS & PPESSOURE VESSELS
PIPING

vALYES

PIPING-AISC. ITERNS
INSTRONENTATION ¢ CONTROL
POUNDATIONS

CONDENSER GAS RENOVAL SYS.
TORBINE BYPASS SYS. ZCPT.
ROTATING MACHINERY

PIPING

VALVES

PIPING-RISC. ITEAS
INSTRUSNENTATION ¢ CONTROL
PIPING

VALYES
PIPING-NISCELLANEOUS
INSTRONENTATION ¢ CONTROL
ROTATING MACHINERY

TANKS ¢ PRESSOURE VESSIELS
PIPING

VALYVES

PIPING-AISC. ITEaS
INSTRUONENTATION ¢ CONTROL
EATN STEAM SYSTER

HAIN VAPOR PIPZ WHIP RES,

91

ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS

ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS

139
140
141
142
143
144
145
146
w7
148
1%
150
151
152
153
154
155
156
157
158
159
160
161
162
1612
168
165
166
167
168
169
170
mm
172
173
178
178
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
198
195
196
197
198
199
200
201
202
203
208



235,21
23%.31
235.32
235.133
235.3%
235,136
23%.17
235.39
235.61
2135.63
235,65
225,66
23%.67
236.11
2.1
237.12
237,12
237. 1
237.32
241,11
281,12
261,13
261,21
261,22
282.11
202,12
202,113
282,21
262,22
262,23
262,31
262,32
262,30
283,11
263.1a
263,21
283,22
264,11
284,12
285.11
205,12
206,11
266,21
206,22
2%1.11
251,12
251.18
2%1.17
2%2.11
2%2.12
252.21
252.22
252.28
2%2.31
2%2.32
2%2.33
252.38
2%2.3%
2%2.36
2%2.18
2%2.39
2%2.43
252.49
28I
4%3.1%
283. 21

92

AN STM/REHSAT VENTS + DRNS
ROTATING NACHINERY

HEAT TRANSPER EQUIPMENT
TANKS ¢ PRESSURP VESSEZLS
PIPING

VALVES

PIPING-NISC. ITEmS
INSTRUSENTATION « CONTROL
ROTATING MACHINERY

TANKE AND PRESSORE TESSELS
PIPING

VALVES

PIPING - NISC ITENS
BENCHBOARD, PANELS + PACKS
L34 4 4

PIZLD PAINTING
QUALIPICATION OP WELDERS
PIPEZ INSULATION

ZQUIPMENT INSULATION

GEZ¥ LOAD BREAK SWITCH

GEN NEOTRAL GROONDING EQPT
GE®N CUFRENT4POTENTIAL X PNR
"EDIUM VOLTAGE METAL CLAD
STATION MOTOR CONTROL CNTR
ONIT AUXILIARY TRANSPORMER
RESERVE AUXILIARY XPHR
POUNDATIONS POP XPHRS

LOAD CENTER SWITCHGEAR
LOAD CENTEP TRANSPORNERS
NISCELLANEQOUS xPERS
BATTERY SYSTENS

ZHERGENCY DIBSEL GEN SYS
INVERTERS

GENeADOX POWER SYS CTRL PNL
GEN PROTECTIVE RELAY PAKEL
POWES DISTRIBUTION ®ANEL
BATTERY CNTRLE DC DIST PNL
EQUIFMENT GROUNDING SYSTSN
YARD ¢ STROCTORE GROUNDING
NON-CLASS 12 DOCT BANKS
CLASSE 12 COCT BANKS

MAIN GENZFATOR B3OS DOUCT
AIGH VOLTAGEZ PUSeCABLE
LO¥ VOLTAGZ BUSeCABLE
TTRBINE BUILDING CRANE
BEACTOR CONTNHT BLDG CPANP
HISC.CRANES, HOISTS+NONCRLS
DIESEL BOILDING CRANES
COMPRESSED AIR SYSTEN
CONTAIN BLDG INST AIR SYS
SERVICEZ JATER SYSTP®

YARD PIRE PROTECTION
TOTABLE WATER SYSTEN
AUXILIARY BOILER SYSTENM
AOX BOILER PEEDVATER SYS
AOX FOEL OIL SYSTEM

ADOX DEAR ¢ MAKEZUP SYSTEN
AUX CHEN PEED STYSTEN

AOX. STEAS+CONDENSATE RETRYN
AOX BOILER BLOWDOWN

AOX STEAN SYS CONPLETE Is+C
TANKS AND PRESSURE VESSELS
PCONCATIONS/SKIDS
GEN.PURPOSE TELEPHONE SYS
PA & INTERCON SYS.

PIRE DETECTION SYSTEN

ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS

ACS -

205
206
207
208
209
210
21
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
2310
221
232
233
234
235
236
237
238
239
2640
241
202
2683
284
245
2a6
247
2us8
249
250
251
252
253
25a
258
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270



2%53.22
254.11
254,22
2%4.23
2%54.31
2%a6 .41
254,51
254.52
254.53
254,58
2%4.55%
254.61
261.11
261,12
261. 21
261,22
261. 1
261.32
261,41
262.11
262.12
262.13
262.1%
29%.%%
911,12
911.13
911,21
911.22
911.23
911.20
911.26
912.11
$12.1)
932.61
932.62

SECURITY SYSTEM

PO®TABLE PIRE EXTINGUISHRS
INSTROMEXT SHCP APPARATOS
SPEC LAD PORNITORESPIXTORE
OPPICE PURNITURE
LOCKERS+BENCHES

OPF SITE RADIOLOGICAL HONT
BETEOROLOGICAL MONIT.EQUIP
VATEF QUALITY MONITORING
THEREAL EFPLOENT HONITOR
SPISPIC HMCNITORING
CAPRIERIA EQUIPHENT

INTAKE STRUCTORE
DISCHARGE STROCTORE
BOILCING STROCTURE
BOILCING SERVICE

BUILDING STROUCTURE
BOILDING SERVICES
BOUOILCING STROCTOURE

WATER INTAKE EQUIPKENT
CIRCULATING WATER SYSTEN
COOL ING TOWERS

MAIN CT.MAKEUP+BLOWDN SYS.
PIZLC OPPICE, SHOPS, WHSE.
JANITCR SERVICES

GUARDS - SECORITY
ROADS,PARKING,LAYDOWN ARZA
TENPORARY ELECTPICAL SoOCE
TENPORARY HECHR. € PIPING
TENFCRARY HEAT

GENERAL CLEANODP

POPCHASE MAJOR EQUIPHENT
EQUIPMENT MAINTENANCE

POEL ¢ LOUBRICANTS

ACHE CPPICE

PIZLD
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ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS
ACS

271
272
273
27s
275
276
27
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
309
301
302
303
304
305
306
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Appendix B

CONLAM AUXILIARY PROGRAM
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CONLAM AUXILIARY PROGRAM

Auxiliary program CONLAM is used to generate the data file, LAMA,
containing information on historical factory equipment, craft and white
collar labor, and site-related materials costs for the 23 cities shown
previously in Fig. 4.1. 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. Six-month intervals have been used;
however, other time intervals are acceptable. The LAMA file currently
contains 15 years of historical data.

Factory equipment data are obtained from the U.S. Department of
" 'bor, Bureau of Labor Statistics, and are the same for all locations,
reflecting the limited market. The items used are given on the following
page. Craft labor and site materials data for the 22 actual cities are
obtained from Ingineering lews-Record. The hypothetical Middletown site
is a composite of Boston, New York, and Philadelphia weighted equally.
The craft labor and materials items are listed on the following page.

Data can be read for a maximum of 30 time periods, as specified by
the user, for each of the 22 actual locations. The hypothetical Middle-
town site is generated internmally by the CONLAM program. At the user's
‘ption, data can be read either from cards alone when initially generat-
ing a file (variable IRMOLD=l) or from an existing file in card images
with update cards when updating or modifying an existing file (IRMOLD=0).
In either case, one new file is produced in card images and another file
is written in unformatted binary records. It is the unformatted binary
record file (LAMA) that is used by the CONCEPT program. Options also
exist for punching card decks of the data stored on the file and for
producing the following listings: (1) card image output and (2) tabular
output for equipment, labor, and materials for each site in the file.

The program is designed to eliminate automatically the oldest time period
as each new period is introduced, or it will add a new period if there
are less than 30 total periods.

The program uses two wage duplications, as follows, by option of the

user: (1) boilermaker wages are duplicated from steamfitter wages, and
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(2) other crafts’ wages are duplicated from bricklayer wages. This is
done since EZngtineering lews-Record'® does not include boilermaker wages
or a combination of other crafts' wages. An option flag for both labor
categories permits using data punched into standard input cards.

The remainder of this Appendix consists of a description of the
input data requiremeats and a FORTRAN listing of the CONLAM program.
(When updating an ecisting file, Card 2 is not used; hence, the update
card deck order must correspond to the city order of the old card image
file.)



Card

CONLAM input card description

Variable
Column name Description
1-5 NOPER Number of actual data points stored on file, less
than or equal to MAXREC. Format 15
6-10 MAXREC Maximum number of time periods on flile for each
location, not to exceed 30. Format 15
11-15 NCITY Number of locatfons on file, presently 23,
Format 15.
16-20 IRMOLD flag for type of fnput. Format 15
0 — Update existing master files
I — Establish new master ffles from card input
21-25 [PUNCH Flag for card output. Format 15
0 — Omits card output
1 — Produces card deck
26-30 NOLIST Flag for listing card images. Format 15
0 — Produces list
1 — Omits list
31-35 NOREF Flag for table output. Format 15
0 — Produces table
1 — Omits table
36-40 IBLMKR Flag for bollermakers' wages. Format 15
0 — Uses steamfitters' wages
1 — Boilermakers' wages must be supplied in B(15)
41-45 TOCRFT Flag for other crafts' wages. Format 15
0 — Uses bricklayers' wages
1 — Other crafts' wages must be supplied, in
B(16)
3-4 IC City number (see Fig. 4.1). Format 12
7-8 1S Site number (not used by CONCEPT). Format 12
11-12 IR Region number (not used by CONCEPT). Format 12

66



CONLAM fuput card description (continued)

Variable
Card Column name Description
17-48 LOC Location (alphabetic) (see Fig. 4.1). Format BA4
3 1-10 A(l) Date (e.g., 1978.5). Format F10.2

11-20 A(2) Wholesale price index for steel mill products,
Code 10-13 Steel Mill Products, "Monthly Labor
Review," Bureau of Labor Statistics. Format
F10.2

21-30 A(Y) Hourly earnings index in the electrical equipment

and supplies industry. Data from “"Employment
and Esrnings," Bureau of Labor Statistics, SIC
Code 3¢ Electrical Equipment and Suppiies. Thia
number has been normalized so that the index for
1967 s 100. This was done by multiplying the
BLS data by 100/2.70. Format F10.2

31-40 A(4) Hourly earnings index in the steam engine and tur-
bine industry. Data from "Employment and Earn-
ings," BLS, SIC Code 3511 Steam Engines and
Turbines. This has also been normalized by
multiplying the BLS number by 100/3.50 so that
the index for 1967 is 100. Format F10.2

41-50 A(5) White collar wage index. Data from "National
Survey of Professional, Administrative, Techni-
cal, and Clerical Pay," BLS. This data has been
converted from a percent annual increase to an
index based on '967=100. Format F10.2

The following cards use a format of 8F10.2

4 1-10 B(1) Hourly rate for building labor

11-20 B(2) Hourly rate for heavy construction labor

00T



CONLAM input card description (continued)

Variable
Card Column name
21-30 B(3)
31-40 B(4)
£1-50 B(5)
51-60 B(6)
61-70 B(7)
71-80 B(8)
5 1-10 B(9)
11-20 B(10)
21-30 B(11)
31-40 B('2)
41-50 B(13)
51-60 B(14)
61-70 B(15)
71-80 B(16)
6 1-10 c(1)
11-20 €(2)
21-30 C(3)
31-40 €(4)
41-50 C(5)

Description

Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for
Hourly rate for

Hourly rate for
wages used

Hourly rate for
wages used

bricklayers

carpenters

structural ironworkers

plasterers

electrical workers

steamfitters

operating engineers

small tractor operators

scraper operators

crane operators

alr compressor operators

truck drivers (<4 yd')

botlermakers. Steamfitters'

all other crafts. Bricklayers'

Material costs for channels, $/100 1b

Material costs
Material costs
Material costs

Material costs
$/yd’

for
for
for

for

I-beams, $/100 1b
W-flanges, $/100 1b
re-bars, $/100 1b

3000-psi Redimix concrete,

T0T



CONLAM {nput card description (continued)

Variable
Card Column name Description
51-60 c(6) Material costs for 3/4-in. B-B plyform, $/1000 ft?
61-70 c(7) Material costs for 2 x 4 fir or pine lumber,
$/1000 bd ft
71-80 c(8) Land coefficient, Input 1000.00
7 1-80 C(9-16) Unassigned

20T
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CLAn

e N R T S S T N I I I S S NSNS SERTUTTISSSEIS -c L. ﬂ
| CLAR

CONLADS PROG RATDR ICLAR

PHASE 5§ {CLAN

ICLAR

(CONSTROCTION NODEL EQUIPNENT,LABOR,AND BATERIAL COSTS) 1CLAR
AUTHOR: R. J. BARNARD | CLAN
JOLY 1972 = REVISED SLPT. 1975 ICLAN
SODIPIEC BY : C. P. HODSON JCTOBER 1977 ICLAN
OAK RIDGE NATIONAL LABORATORY 1CLAY

NS NS NS SN ESEsSESSESsNESEsrasssssassssssssCLAM
1CLA®

COST DATA ARE TAKEN PROM THE MAGAZINE "ENGINEERING NEWS RECORD" 1CLAN
(ENR) EVERY JOLY AND JANOUARY POP SELECTED LABOR AND BATERIALS. |(CLANM
EQUIPHENT DATA ARE OBTAINED FROM U.S. DEPT. OF LABOR, BOREAD OF | CLAN

|

!

|

|

|

|

I

|

|

! ICLAN
-

|

|

|

|

| LABOR STATISTICS. A HYPOTHETICAL CITY CALLED "MIDDLETOWN®™ HAS 1CLAN
!

|

|

=

BEEZN GENEFATED PRCM AN EQUAL WEIGHTED MIX OF BOSTON, NEJ YORK, AND|CLAN
PHILADELPHIA DATA TO APPROXINATE A TYPICAL NORTHEASTERN ZITY. ICLAN
CLAN

sssssemssnw aw -----.------.----nu--.-----.------.-..lc},.a
CLAN

NS S N NSNS ST S SCINSSSSsEsNsszsasssascssxsssaaz=CLAN
! ICLAN
| ¢ * 9 3.8. SINCE THE COST DATA IS POSITIONALLY DEPENDENT POR 1 CLAR
| COPRECT PROCESSING AND SINCE THERZ IS NO IDENTIPICATION PUNCHED IN|CLAN
| THE DATA CARDS, AN OLD CARD IMAGZ FILE (MOLD) AND A NEW CARD INAGEICLAN
| PILE (NEV) ARE AAINTAINED IN THE CORRECT CARD SEQUENCE WHMICH WILL |CLAN
| PERNIT REPUNCHING A MASTER CARD PILE IN THE EVENT THE ORIGINAL 1CLAR
! CARD PILE IS CONPROMISED., ©® ® ¢ | CLAN
| |CLAR
S NN S S NS NN SN IS ENsISEANSsEsssssamcsssnsxaxws=sC LA N
CLAR

DINENSION LOC(8), D(30,8), ?(20,16), P(30,16) CLAR
DIMENSION DX(30,8) ,EX(30,16),PX(30,16) ,NIDDLE(8) CLARN
DATA I,9,K/0,0,0/ CLAR
DATA MIDDLE/*OSA °*,°* Py ® ", $LUNIDDY,'LETIY 'R *, CLAN

g L CLAn
CLAR

LA A 2 u-.-.“---..-.“-n-...--.---------.-l---n.--..t----..-----.-.--alﬂ
! ICLAN
| rILe NANZES ICLAN
! 1CLAN
| MASCON = CONLAN ONPORMATTED MASTER COST PILE | CLAR
! INP = SYSTEN INPOT PILE ICLAR
| IOPT = SYSTER O0OTPOT PILE ICLAN
| IPON = SYSTEN PONCH PILE ICLAN
| NEW = UPDATED PORBATTED EQUIP LABOR & MATLS MASTER |CLAN
| 80LD = QLD PORMATTED EQUIP LABOR & TLS RASTER ICLAR
| ICLAN
ases --.-.-.-..-.----.--.----1--.-----...-----.-----.-..-----u.'—--uocL“n
CLAR

SASCON = 9 CLAN

INP = ¢ CLAN
IOPT = 6§ CLAR
IPON = 7 CLAN

NEW = 8 CLAN
HOLD = & CLAn
CLAYN

SEss ammsEnw “.....--.“I-.......-...-.---.“....-“.....-.u.“.--.--..cna s
| iCLAR

| PROGRARN ocPTIONS E TRPOT YTARIADBLZEZS (CLAR

10

20

30

40

S0

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
Ja0
350
360
370
3sc
390
400
410
429
430
4uod
us0
4k0
470
ug0
490
500
510
520
S$30
540
€50
560
570
580
$90
600
610
620
630
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NOPER PORMAT IS IN COL. 1-5 |CLAN 640

fCLAN 650

NOPER = NUMBER OP TINE-PERIODS POR WHICH DATA IS AT HAND ICLAE 660
INCLODING THE UPDATE TINE-PEPIOD. ICLAN 670
I CLAN 680

m——www N NSRS IEIASETIssICEssassssssszsassx=CLAN 690
| ICLAN 700
FEWIND NOEW CLAn 710
CLA® 720

SN S aE S == === Exnazssssssssssssazsssssszs=CLAN 730
| [CLAN 740
| SAXREC PORMAT IS IN COL. 6-10 1CLAR 750
| HAXREC = ARSITRARY NUNBER OP TINE-PZRIODS IN THE CIST DATA ARRAY. (CLAN 760
| | CLAN 770
—— smsss Ess=sssssssszssssssssscsz=CLAN 780
CLAN 790

REVIND BOLD CLAn 800
CLA® 810

AV DTN W == Exzzaxssssssssssssszssssss=CLAN 820
| ICLAN 830
! SCITY PORMAT IS IN COL. 11-1S ICLAN 820
| ICLAE 850
| NCITY = NUNBER OP CITIES IN THEZ CITY SET WHICH IS CORRENILY LINITED| CLAN 860
| TO THOSE CITIES NAMED IN THE ENR DATA PLUS THE COMPNTED VALOES POR|ICLAM 870

- - -

| MIDDLETCUN, USA, HAKING A TOTAL OP 23 SETS. ICLAN 880
! ICLAN 890
= maw - =. AEsrssszsssssssssssssssszsssssssszsss=CLAN 900
CLAR 910

REVIND HASCOW CLAN 920
CLAnN 930

| - mws ELE T T sE=s szssrzvssssssssses | CLAN 940
! (CLAR 950
! IRNOLD PORMAT IS IN COL 16-20 1 CLAN 960
| {CLAN 970
| IRMOLD DETERNINES WHETHPR AN OLD PORMATTED MASTES PILE IS gsed {CLAN 980
| POR INPOT OR A NASTER CARD PILE DECK IS USED. ALL NASTER PILES OR (CLAR 990
| THE PILE NEEDED TO WRITE NASCON PILE MOST BE CEEATED PRON A MAST- | CLAN1000
|
|
|
!
k]

ER CARD CECK PILE. ICLANT010
IRNOLD = 0 OPDATE EXISTING MASTER PILES ICLAN1020
IREOLD = 1 ESTABLISH NEW MASTER PIL_S 1CLAN1030
|CLANI0uO

e Tes sew SERZsEEsSTessEssssssssssssasesssaxsCLANTIOS0
C.AR1060

l!lD(IlP,SOO)lOP!l.ll!l!C.NCIT!,I!BOLD.IFUICI.UOLIST.!O!BP. CLAN1070

1 IBLNKR,IOCRPT CLA®1080
CLANY090

"unsas == EEsssssssssssssssssssssxsss===CLAN1100

| ICLANT110
| IPONCE PORNAT IS IN COL. 21-25 ICLANT120
! |CLANTI30
| OPTION TO PUNCH AN ALTERED CARD DECK OP COST VALUES WHEN AN oLD | CLANT14O
! DATA SET IS OSBC POR INPOT AND A YEW DATA SET IS TO BB GENERATED |CLAN11S0
{ WITH COBRECTIONS POR A NBW VERSION OR REVISION OP THE HODEL. |ICLANT160
! ICLABYI1T70
| TIPUNCH = 0 SKIPS THE PONCHING OPF NEW CARDS . |CLANYT 180
| IPOUNCH = 1 PRODUCES A NEW DECK OP CITY COST DATA CARDS AS ALTERED 1CLAN1190
| BY THE PROGRAN LOGIC. |CLANT200
| {CLAN1210
.. sSssssss - SEREmws " an === CLANYI22D
CLA®1230

CLANT280

TS e e - Essssssssscsssxsssnssssssx=CLANT12S0
| ICLAN1260
| NOLIST PORNAT IS IN COL. 26-30 1CLABI270
| NOLIST = 0 PRODUCES NORSAL CARD LIST POR ZACH CITY ICLANY280
| NOLIST = 1 NO CITY CARD LIST IS PPODUCED. 1 CLANYI290
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! ICLAR1300
_« T il T A T (B el e ik o TR
! NOREP? PORBAT IS IN COL. 31-135 ICLAN1320
! NOPEP = 0 PRODUC®S NORNAL COST REPERENCZ TABLES POR ZACH CITY | CLANT330
| NOREP = 1 REFEZRENCE TABLES AREZ ONITTED. ICLAB1340
| ICLAN13S50
sSssssessss == IS SESSTTINSISTTT RS =n=w =CLAMI360
CLAB1370

VRITE(IOPT, S02) NOPER,AXREC,NCITY,IRMOLD, IPONCH, NOLIST, NOREP, CLAN1380

Y IBLAKE, IOCRPT CLAN1390

DO 3 I=1,MAXREC CLANY400

DO 3 J=1,16 CLAmeIC

IF (J.LT.9) OX(I,) = 0.0 CLANG20
EX(1,J) = 0.0 CLAM1430
PX(I,J) = 0.0 CLAMG4O

1 CONTINDE CLAN1450
I? (IRPCLD.GT.0) GO TO 20 CLAMIE60
WRITE (I0PT,S508) CLAmIG70
CLAM1480

S N N N R s S S N SN S s ssEsEaseTssEssssssessssnssexxsCLAN 1490
| ICLAN1500
| THE POLLOWING ROUTINES OUPDATE AN OLD MASTER TAPE WITH AN INPOT PILEICLANTISIO
| CARD DECK OF REC®NT COST DATA POR ZQUIP.,LABOR, & MATERTAL. ICLARYIS20
| ICLANYS30
EE T TR DT e RS ssSsSSsEINsSssssssIesEsssseczsssssss=sCLANTISU0
CLAN1S50

DO 18 XK = 1,NCITY CLAN1560
Rl S R B s P e Tt T T sssz=== =s=xs==CLAN1ST70
| CLAN1S80

POR OPDATING APTER NOPER PEACHES WNAXREC, THE D, E, AND P ARRAYS ICLAN1S90
ARE KEPT THE SAME SIZEZ BY DROPPING THE EARLIEST COST PERIOD POR A |CLAB1600

|
!
|
| MAXIMTE COP THIRTY (30) PBRIODS. THIS IS DONZ IN THE "DO LOO®® CLA®IE10
| STARTING WITH CARD #CLAMI870 THROU CARD #CLAN1960, A ROUTINE CLAM1620
| VHICH POSTTIONS THE SECOND AND POLLOWING PERIODS OP OLD DATA IN {CLAB1630
| THE FIRST ANC POLLOWING ARRZY LOCATIONS AND ZEROBS THE NAXIRPC ICLANT640
| LOCATICN POR STORAGE OP THE M.V PERIOD DATA TO BE ADDED. ICLARYESO
! {CLANI660
R R S NS ssss s Essasssssssssssasssszzs=sss=CLAN1670
CLANY680
CLAN1690
-----.--------u-.----:-------.--n--------c.n--.--.a-.---n--.a---s----CLl31700
| ICLABTITIO
| ®EAD IN ONE CITY DATA SET PRON OLD SASTER PILE | CLABYIT720
! ICLANYTIO
..------------------.---.-a'----.-a-------------sn-.-aa.-:.-‘n-a-..-CLAﬂ17l0
CLABITSO
READ(NCLD,S10) IC, IS, IR, LOC CLARY760
WRITE(NEW,S510) IC, IS, IR, LOC CLANTT70
WRITE(ICPT,512) IC, IS, IR, LOC CLANT780
DO 2 I = 1,MAXREC CLARI790
READ (MOLD,S08) (D (I,J) ,J=1,8) CLAMIBOO
READ(MOLD, SC®) (2(I,J) ,J=1,16) CLaAm1810
READ (HOLD, S08) (P(I,J) ,J=1,16) CLAR1820
?(I,8)=1000. CLAN1830
I? (I.GT.NOPER) P(I,8) = 0.0 CLARIB4O
2 CONTINDE CLAMI850
IP (NOPER.LT.30) GO 70 8 CLAB1860
D0 6 I = 2,MAXREC CLARY870
DO & J = 1,1 CLAR1B80
IP (J.L1T.9) D(I=-1,J) = D(I,0) CLA NS890
E(I-1,3) = B(I,0) CLANI900
F(I=1,3) = P(I,0 CLAE1910
I? (I.EQ.MAXREC.AND.J.LT.9) O(Z,J) = 0.0 CLAN1920
IF (I.2C.NAXREC) 2(I,J) = 0.0 CLAN1930
I? (I.2C.8AXREC) P(I,J) = 0.0 CLANYI9uD

4 CONTINTE CLA®1950
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6 CONTINOE CLAN1960
CLAN1970
bt e b L DL Dl L B e — zszsz=zss=sCLAN1980
! ICLANT990
i RO TTEE oTIER FeTICE 50TICE ¥ 0T TIC ECLAN2000
| ICLAN2010
| BEGIN THE OPDATE POR A CITY IP IT IS NOT NIDDLETOWN {CLAR2020
| ICLAN2030
SaEzsnssss AR asENssIsSssEssssasazzsssss=sss=CLAN2000
CLAR20S0
8 IP (K.2C.23) GO TO 10 CLAN2060
CLAN2070
TESTaEE Ess s = SEESaEassssassscassssazzssxssss=xsCLAN2080
| ICLAN2090
| SANPLE OFDATE DECK INPUT PORMAT ICLAN2100
I (PIRST CITY IN UPDATE DECK) ICLAN2110
CLAM2120

1975.5 195.50 170.74 162.57 168.70 0.0 0.0 0.0
5.95 5.95 9.4a6 9.12 9.19 9.02 11. 27 9.9a
8.97 8.52 8.87 8.87 6.95 S.85 9.9 9.46
19.2% 18.55 19.25 17.00 23.25 a9, 144, 1000.00

0. 0. 0. 0. 0. 0. 0. 0.0
Lt DT - -----m.----—--.---.--.-.-----u-..-CL]32130
! 1CLAN2190
| (A BLANK CARD IS USED WHERE ONLY ZEROES ARZ TO B8P PONCHED SINCE | CLAN2200
| MATERIAL COSTS AREZ NOT YT BEING STORED I& P(I,0 ,J=9,16)) | CLAN2210
| ICLAN2220
TRES 2Em TS ISR FRETARISES azsssscazzsss=CLAN2230
SsEEsSTISsSsaw snsew -.--.---..-----.-.--—---."-u.u.----QQCLAazzlo
CLAN2250
| (SECOND CITY IN OPDATE DECK) ICLAN2260
ICLAN2270

1975.5 195.50 170.7s 162.57 168.70 0.0 0.0 0.0
7.18 7.1 10.57 10. 28 11.16 9.20 10.50 11.13
9.63 9.63 9.63 10.18 8.22 7.99 11,13 10.57
19.85% 19.7% 19.1% 17.50 30.10 325. 165. 1000.00

0. 0. 0. 0. 0. 0. 0. 0.0
| ICLAN2330
WEES M. AwTmzaw n-.-.-.-.----u-onn--t------..--nnnnncLluzjlo
CLAN2350
BEAD(INP,508) (D(NOPER,J) ,J=1,8) CLAN2360
WRIT®(ICPT,S22; (U(NOPER,J),J=1,8) CLAE2370
BREAD (INP,508) (E(NOPER,J) ,J=1, 16) CLAN2380
IPF (IOCRPT.LT.1) E(NOPZR,16) = E(NOPER, D)) CLAN239%90
IF (IBLAKR.LT.1) EB(NOPZR,15) = 2 (NOPER,8) CLAN2a00
WRITE(IOPT, 522) (2 (NUPER,J),J=1,8) CLAN2G10
VRITE(ICPT,522) (E(¥OPER,J),J=9, 16) CLAM2420
READ (INP,508) (P(NOPER,J),J=1, 16) CLAM2a30
P( WNOPER,8) = 1000. CLAN2440
WRITE(ICPT,S22) (P (NOPBR,J) ,J=1,8) CLA#2450
VRITEZ(IOPT,S22) (P (NOPER,J) ,J=9,16) CLAR2460
I? (K. NE.G_AND.K.NE. 1S.AND.K.NB.16) GO 70 14 CLAN2470
DO 9 J=1,16 CLA 82180
IF (J.LT.9) DX (NOPER,J) = DX (NOPER,J) + D(NOPER,J) /3. CLAM2490
EX(NOPER,J) = EX(NOPEBR,J) + B (NOPER,J) /3. CLANZSO0
P (SOPIR,J) = PI(NOPER,J) + P (NOPZR,J)/3. CLAN2510
9 cosTINOR CLAB2520
GO TO 1@ CLAN2530
CLA®2S5a0
CLAN2S50
SsEE eSS ssesssoen - assw SESssEsSsssEscassassssszamssas=CLAN2S560
| ICLAK2570
| SEGIN UPDAT® POR NIDDLETOWN USING PREVIOOS PERIOD DATA AND cosT ICLAN2580
| PROJECTION PACTORS. ICLAB2590
| | CLAN2600

L L EESassssassssssazsseasssesss=xaClAN2610
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CLAN2620

10 CONTINOEZ CLAN2630
DO 12 J=1,16 CLAN264O

I? (J.LT.9) D(NOPER,J) = DX(NOPER,J) CLAN2650
E(ROPER,J) = EX(NOPER,J) CLAN2660
P{NOPEEF,J) = PX(NOPER,J) CLAN2670

12 CORNTINOZ CLAN2680
WRITE(IOPT,S522) (D (NOPER,J),J=1,8) CLA®2690
WRITZ(IOPT,S22) (E(NOPER,J) ,J=1,8) CLAN2700
WPITE(IOPT,S22) (E(NOPER,J),J=9,16) CLAN2710
WRITE (IOPT,S522) (P (NOPER,J),J=1,8) CLAN2720
WRITE(IOPT,S22) (F (NOPER,J) ,J=9,16) CcLAB2730
CLAN27a0

s NS SN IS S SsSasasIssssszssassssssssss=sssCLAN2750
! ICLAN2760
| CCHPLETED CITY OPDATEZ NOV STORED ON NEW PORBATTED HASTER PILE. | CLAN2770
| I1CLAN2780
N A EE S S SIS NATSISESSIESSITZassssasscsasszscsszass==CLAN2790
CLAN2800

14 DO 16 I = 1,AAXREC CLAnN2810
WRITE(NEV,508) (D(I,J) ,J=1, 8) CLAN2820
WRITE(NEW,508) (E(X,J),J=1,16) CLAN2830
WRITE (NEW,S08) (P(X,J),J=1,16) CLAM2840

16 CONTINDE CLAN2850
18 CONTINOR CLAN2860
GO T 22 CLAN2870
NS SRS SNSRI AN EIERSSSESIESINsssscssssssssssxsssssxCLAN2880
! 1CLAN2890
| START AZRE FOR READING ENTIRE CARD PILE | CLAN2900
| | CLAN2910
R eI NSRS SN IS NS SIS NSIISISsEssssIssssssasssasssssssa=CLAN2920
20 ¥C = NCITY - 1 CLAN2930
DO 30 EK=1,NC CLAM29R0
READ (INP,510) IC, IS, IR, LCC CLA 2950
CLAN2960

| 1CLAN2970
NS S NSNS IS NS rISEssTaSsssscazsssassssssssass==C LA N2980
! |CLAN2990
| READ IN ONE CITY DATA SET PRON A BMASTER CARD DECK INPUT PILE | CLAN3000
| ICLAN3010
N RN AN SN NS OSSESSECIasssssssssrsaszsssssasszs=z=CLAN3020
CLAN3030

WRITE(NEW,S510) IC, IS, IF, LOC CLAN30uO
WPITE(IOPT,S12) IC, IS, IR, LCC CLAN30S50

DO 22 I = 1,NOPER CLAN3060
READ (INF,508) (D(X,J),3=1,8) CLAN3070
READ (INP,508) (E(I,J) ,Jd=1,16) CLAN3080

IP (IBLMKR.LT.T) 2(I,15) = E(I,8) CLAE3090

IP (TIOCRPT.LT.T) EZ(I,16) = E(I,3) CLAN3100
READ(INE,S508) (P(X,J),Jd=1,16) CLAN3110
?(1,8)=1000, CLAN3120

22 CONTINDE CLAN3130
I® (MAXREC.EQ.NOPER) GO TO 26 CLAN3180

NZ = NOPER + 1 CLAN31S50

DO 24 I = NZ,NAXREC CLAN3160

DO 28 J = 1,16 CLAB3170

I? (J.LE.B8) D(I,J) = 0.0 CLAN3180
2(I,J) = 0.0 CLAN3190
Y(r,J) = 0.0 CLAN3200

286 CONTINUE CLAN3210
26 DO 28 I = 1,MAXREC CLAN3220
WRITE (NEW,508) (D (X,Jd) ,J=1, 8) CLAR3230
WPITE(NEW,SC8) (2(X,J) ,J=1,16) CLAN3240
WRITEZ(NEW,508) (P(1,d) ,J=1,16) CLAB3250

28 CONTINDE CLAN3260

| DATA GENEZRATICON FOR %IDDLETOSN |CLAN3270
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IP (K.NB2.G.AND.K.NE. 1S.AND.K.¥2.16) GO TO0 20 CLAN3280

DO 29 I=1,MAXREC CLARn3299

DO 29 J=1,16 CLAN3309

I? (J.1T.9) OX(I,J) = CX(I,J) + D(I.J)/3. CLAN3310
EX(T,J) = 2X(I,J) ¢ B(I1,J)/3. CLAN3320
FX(I,J) = PX(I,J) ¢ P(I,J)/3. CLAR3330

29 CONTINDE CLAN33a0
30 CONTINOE CLAN33S0
| SIDDLETCWN GENEZRATION ICLAR3360
IC = 23 CLAN3370

IS =1 CLAN3380

IR = 1 CLAN3390
WRITE(NEW,S510) IC, IS, IR, MIDDLE CLAN3400
WRITE(ICPT,512) IC, IS, IR, MIDDLE CLAN3410

DO 31 I=1,MAXREC CLAN3u20
WRITE (NEW,508) (DX(I,J),Jd=1,8) CLAn3a3l0
WEITE(NEW,S08) (22(I,J),J=1,16) CLAM3G40

VO ITE(NEW,S08) (PX(X,J),.J=1,16) CLABlaS0

31 CoNTINDEZ CLANIGE0
CLAN34TD

EmEEEESaes ---u---..-.u---------.--.--.-.---..-------CLAﬂjneo
| 1 CLAN3490
| 9RITE NEW PORMATTED SASTER PILE HEREZ TO OPIGINATE A TAPE mNASTER ICLAR3S00
| {CLAn3S10
P T L T T T sssuw EAEIEEEssSsssssasszsssssssssssssssCLA m3520
CLAN3S30

CLAN3SaO

LR BT T T suss SaEssssssssssasscsssssssss=CLAMISS)
ICLAN3S560

|

| BOTH OPDATE NETHODS, PROM TAPE OF FRON CARD, CONYERGE AT THIS ICLAB3ST0
| POINT ANT POLLOW THZ SANZ PATH OF WRITING AN ONPORNATTED MASTER 1CLAN3S80
| USED IN THE MODELING PROGRAM WITHOUT CONTINUALLY ENDANGERING THE |CLAN3S90
| TAPES 0USED POR UPDATING THE COST DATA, SINCE THE COST DATA CARDS (CLAM3600
| NOB THE TAPE RECORDS AREZ IDENTIPIED ONIQUELY, B80T ARE IN UNIQUE ICLAN3610
| POSITIONS IN THE DATA SET AND IN BACH CITY BECORD IV EACH PERIOD. |CLAN3620
|

-

|CLAR3630
EEEmER SRS " ..l-..-n-------.-u--..------I.-----.--CL‘QJQBO
CLAM3650
32 ®¥D PILZ wEZW CLARI660
REVIND wEW CLAN3ETO
VRITEZ(IOPT,S16) CLAn3680
CLAB3690
EEew sww Enm aw -n SESEsTssssssssssssssssasssszss=CLAN3IT700
! ICLAN3T7Y0
| BEAD NEW PORNATTED NASTER PILE AND WRITE NEW ONPOPNATTED MASTER I CLAR3T720
| PILE ICLAN2730
| ICLAN3740
SEmE R e STNNINAS AT ARSI N TS S AE SmEassrscssssxsssxsasssa=CLANITSO
CLAR3760
DO I8 K = 1, NCITY CLAN3T770
READ(NEVW,S510,2ND=40) IC, IS, IR, LOC CLAn3780
I? (IPUNCH.GT.O) WRITE(IPUN,S510) IC, IS, IR, LOC CLANI?90
WRITE (ICPT,518) CLAM2B00
WRITE (I0PT,520) IC, IS, IR, LOC CLAn3B10
DO 36 I = 1,8AYREC CLAn3820
BEAD(NRW,508) (D(I,J),J=1,8) CLAB3830
BEAD(NEW,500) (2(I,J),J=1,8) CLAN3B4O
READ (N2V,508) (2(I,J),J=9,16) CLAB38S0
READ (NE2W,508) (P(X,J) ,J=1,8) CLAN3860
READ(NEW,S08) (P (I,J),J=9,16) CLAR3870
cLAn3880
ERIE menn --.”----t--.------.-uu---..-m---------C LAN3IB9D
| 1CLAN3900
| DO YOU WANT A NEV DECK PUNCHED VITH A CAHANGED DATA SET???? IP SO fCLAR3I9O
| %AKE CHANGES BEPOREZ 30T PONCH THE CARDS dzee, ICLAR23920
|

ICLAN3930
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C ssss s s s S A TSI SO NS I AN RSIIISS === === CLAMN3S40
c CLAN3950
IF (I.GT.NOPER) GO TC 3a& CLAR3960

I? (IPONCH.GT.O0) WRITE (IPUN,508) (D(T,J),Jd=1,8) CLAB3970

I? (IPONCB.GT.0) WRITE(IPON,S08) (2(I,J),J=1,8) CLAN3980

IP (IFIUNCH.GT.0) WRITE(IPUN,S508) (2(I,J),J=9,16) CLA R3990

IF (IPONCH.GT.0) WRITE(IPON,S08) (P(I,J),J=1,8 CLANBQOC

I®* (IPUNCR.GT.0) WRITE (IPON,S508) (P(I,J) ,J=9,16) CLABGO010

34 I? (NOLIST.GT.0) GO TO 36 CLANGO20
WRITE(ICPT,522) (D(I,3),J3=1,8) CLAM4O30
WRITEZ(ICPT,S22) (E(I,J),J=1,8) CLAMAOLO

WRITEZ (IOPT,522) (2(I,J),J=9,16) CLANUOSO
WRITE(I0PT,S22) (P(I,d),J=1,8) CLANGO060
WPITE(ICPT,S522) (P(I,J),3=9,16) CLANG070

36 CONTINOR CLANE080
WRITE(NASCON) IC, IS, IR, LOC, D, B, P CLAMuOQ90

39 CoNTINUE CLANG100

40 REVIND NEW CLANGYTC
END PILZ® HASCON CLANG120
REVIND EASCCN CLANB130

¢ CLANBUO
B R R N s S S NSNS S SIS RSN S ES NI N S s s ass e s nnnasxnCLANGT1 S50
€1 ICLANGT60
C 1| PEAD NEW ONPORMATTED MASTER FILE TO PRODUCE COST REYERENCE TABLES |CLASG170
C 1 POR EACH CITY AND ALSO PROVE THAT DATA IS ON THE DATA SET. ICLAM 180
c 1 1 CLANG190
C samssssssrzsss a= Lt SESasssassEssssssszsssacsssssssss=xCLANG200
c CLABG210
IP (NOREP.GT.Q) GO TO S2 CLANU220

DO 50 K=1,NCITY . CLAme230
READ(MASCON) IC, IS, IR, LOC, D, B, P CLANG240
URITZ(I0PT,S514) IC, IS, IR, LOS CLANG250

DO S8 I=1,NCPER CLABU260

S8 WRITE(IOPT,S32) (D(I,J},J=1,95) CLABG270
VPITZ (TOPT,%24) IC, IS, IR, LOC CLANE280

DO a4 I=1,NOPER CLAR4290

YR = D(I,T) - 1900. CLANG300

88 WRITE(ICPT, 526) (B(X,J),J=1,16), IR CLANG310
WRITE(ICPT,528) IC, IS, IR, LOC CLANG320

DO 48 I=1,NOPER CLANG330

48 WRITEZ(IOPT,S30) (P(I,J),J=1,8),0(I,1) CLANG3GO

SO CONTINDE CLANG3S0

$2 sTOP CLAMG360
500 PORMAT (9195) CLANS370
S02 PORMAT(*1*,T20,'0 P T IO NS SELECTED Y,/ CLABNG380
190, T20,*DATA NOW AVAILABLE POR (NOPER) PERIODS = ', IS,/ CLANU390
190¢,720, *HAXINON PERIODS POSSIBLE (NAXREC) = *,IS,/ CLAM4GO0
140°,7T20,"RAXINON CITY GROUPS (NCITY) = *,1S,/ CLAM4GY0

190 ,T20,'IRNOLD = O USES TAPE OLD MASTER;= 1 CARD DECK NASTER =', CLANUG20
115,7 CLANGG30
140',T2C,*IPONCH = 0 NO CARDS PONCHED; =1 CARD DECK PUNCHED =',IS,/CLANUBG4O
190,720, 'NOLIST = 0 STANDARD LIST OP DATA BY CITY =',1S5,/ CLARUAGSO
1°0°*,720, 'NOREP = 0 STANDARD COST TABLES BY CITY = ',IS,/ CLAMG460
190,720, IBLNKR=0 BOILERMAKER = STEANPITTER WAGES=',IS,/ CLANuGT0

140,720, TOCRP?T = 0 OTHERCRAPTS = BRICKLAYER WAGES = * IS5,/T1,'1*)CLANGGRO
S04 PORNAT('1*,T20,°LISTED CITY NANESS PROM "HOLD™ TAP? AND CARDS PPOM CLANGGIO

1TH® OPDATE CECK',/) CLANG500
S08 PORMAT(SFI0.2) CLANAS10
$10 PORMAT (3(2X,I2),8%,8A4) CLANUS20
S12 PORNAT(* *,315,7X,810) CLA®M8530
€16 PORMAT(*1 CITY-',12,715,'STATE-",12,724, ' B2GION-*, 14, CLANGSGO

1760,8h4/° *,7%0,'PAC TORY P2QOIPHNENT D AT A',10X,CLANGSSO
1119672100 /%+*, 750,83 (*_*)/* *,T16,'WAOLESALE PRICE INDEX-',T47, CLANUSED
1! *HOTRLY EABNINGS INDEX~-',T77,'HOURLY BARNINGS INDEX-',T107, CLARMUSTD
1 YSALARY INDEX=t/* ¢ ,TS,¢ DATE ',T16,'STEZL HILL PRODOCTS',T8?, CLANISEO
' YEL®C.2Q0IP & SOUPPLIZS',"77,'STH.ENG. & TURBINES',T107,'PROPESSIOCLANGS90
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TWAL & CLERICAL'/%e%,75,6("_*),T15,21(*_*),T06,26("_*),776,21("_"),CLANGE00
1 T106,25(°_")) CLANG610
516 PORMAT (* 18AST®? PECORDS') LANGE20
S18 POPSAT(T1,'1','SINCE CARDS ARE NOT IDENTIFIZD AND MAY GET OUT OF OCLAMG630
'RDER ®®e@e < i Y P THIS LIS T eseser /TI,0 ¢, 131('_*),/) CLARG6EO

$20 PORMAT(*0',2I2,14,8A4) CLARUESO
$22 PORAAT(' ',8F10.2) CLANGE60
$28 PORSAT (T1,'1 CITY-*,12,715, 'STATE-", 12,7206, 'AEGION=-",14, CLABGET0

1 T60,8A8,/71,* *,7S0,'CRAPT LABRBOR B ATES',/T1,"+" ,CLARUGSEO
1750, 32¢(*_") ,/71,"' BLDG BEAYVY BRICK CARPEN~ STPOUCT. PLAST- CLANGGE9O
1ELECT. STEAM CPEZRATING TPACTOR OPRTERS CRANT AIR CuP TROCK BCLANGT00
TOILER CTHER VYEAR',/T1,' LABOR LABOR LAYER TER IRON WKR CLAMGT710
TERER WORKER PITTER EFGINEER SHALL LARGE JPERATOR OPRATOR CLAMGT20

TORIVER NAKER  CRAPTS ',/T1,%e¢, %2, 131("_")) CLABGTI0
526 PORMAT(TY,' *,T2,16(?5.2,31),P6e.1) CLANGT40
$28 PORMAT(TY,*Y  CITY-*,I2,71S,'STATE-',I2,724,'REGION-', I4, CLAR4TSO

1 T60,8A68,/T1,* *,750,"'S AT EZER IAL COST S',/71,%:", CLA#4760

170,27 (*_* CLA®MTT0

10,771, CHANNEL 8EANS I-8EANS WIDE-PLANGE BEANS REINPOCLANGTEO

1RCING BARS REZADY-NIX CONCRETE PLYPORN LONBER  LAND YEAR',CLANGT90

1/71,%0,72,131('_*)) CLANGB00
$30 POREAT (T1,' *,T7,96.2,723,P6.2,780,95.2,758,96.2,778,P6.2,792,26.2CLA 4810
1,7106,P96.2,7112,P6,1,7120,96. 1) CLABAS20
$32 PORSAT(H ,7T4,P7.2,728,P6.2,754,P6.2,794,P6.2,7114,P6.2) CLANGEIO

END CLANUBGD
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Appendix C

CONCEPT-35 PROGRAM LISTING
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|=zssxass sz --u-.-.-----.---—.-.cs--.-.um-m---u| MAIN
| | SAIN
| »COBCRPT- | SAIN
| COMPOTERIZED CONCEPTUAL COST ESTINMATE ISAIN
! POR STEAN/ELECTRIC POWER PLANTS | MAIN
! | BAIN
| PAASE § | SAIN
| | MAIN
|sesnsssssan EEEZIZSIEITISIensensssxsssxsex |JATN
| |8AZN
| BY: R. C. DELOZIER | CONPUTING APPLICATIONS | BAIN
| R. J. BARNARD | DEPARTNENT | BAIN
| | CONPUTER SCIENCES DIVISION |MAIN
| | k=25 SIT® |BAIN
| | UNION CARBIDE CORP. | MAIN
| | OAK RIDGE, TENN. 37830 | BAIN
| | BAIN
| MODIPIED BY : C. R. RUDSON | ENGINEERING ANALYSIS SECTION | SAIN
! CAT? : OCTOB®R 1977 | ENGINEERING TECHNOLOGY DIVISION (MAIN
| | OAK RIDGE NATIONAL LABORATORY (EAIN
! | OAK RIDGE, TN. 37830 | HAIN
| | SAIN
| THE CONCEPT COMPUTER CODE PACKAGE PROVICES CONCEPTUAL { SAIN
! CAPITAL COST ESTINATE POR NUCLEAR AND POSSIL-PUELED POWER IMAIN
! PLANTS. COST ESTIMATES ARE MADE AS A PUNCTION OP PLANT TYPE, | MAIN
| SIZE, LOCATION, AND DATE OP CONSTRUCTION AND OPERATION. | SAIN
| OOTPUT INCLOUDES A DETAILED BREAKDOWN OPF THE ESTINATE INTO | BAIN
| DIRECT AND INDIRECT COSTS ACCORDING T0 THE U.S.A.E.C. | SAIN
| ACCOUNTING SYSTEM DESCRIBED IN DOCUMENT KOUS-531. |SATR
| COST MODELS CURRENTLY AVAILABLE ARE: I|BAI N
| INITIAL- AND ADDITIONAL-ONIT NODELS POR MIXED MULTI-OUNI® POWER | BAIN
! PLANTS NOCLEAR PLANTS INCLUDE PRESSURIZED AND BOILING WATER | MAIN
| REACTORS. POSSIL PLANTS INCLUDE COAL=-PIRED ONITS | NAIN
| WITH AND WITHOUT SULPOUR REMOVAL SYSTESNS. |MAIN
| | MAI N
| Tttt T I S I ¥ TS & |
| THIS WORK WAS PERPORMED BY WENBERS OPF THE ENGINEERING | MALN
| ANALYSIS SECTION OP THE OAK RTDGE NATIONAL LABORATORY | SAIN
| ENGINEERING TECHNOLOGY DIVISION AND THE |EAIN
| CONPUTING APPLICATIONS DEPARTNENT, K-25 SITE, OF THE | BAIN
| COMPUTER SCIENCES DIVISION | BAIN
! | MAIN
| | HAIN
| PROGRAN DOCUABNTATION: |HAIN
| CONCEPT-5 USER'S MANUAL (ORNL-5470) | MAIN
| | HAIN
| --------.--n-u--------u-----.----.----a---a---..a-u-u.s—-u| HMAIN
PEAL®8 ACT2, AC3, AC4, ACS, CITY, DATE, LOC ‘MAIN
REAL ¢ 8 TYPE(2),TYPEY (2) ,LOCIN(4),SPACE ®AIN
DISENSICN ICARD(B0), CHM(S0), CN1(S0) , CX(50) NAIN
DINENSICN CSX (4,400),C4x (8, 180) ,C3X(4,60) ,C2X(8,12) ,C2CX(6,12) HAIN
DIMENSION C27TX(4,12) ,MHSX(7) MAIN
DINENSION CHO(SO) ,CNES (S0), YCOH4B (50) HAIN
DATA ICON /°*C'/, IANEND /'SEND'/,SPACE/! ¥ 4 NAIN
CONMON/HDNAIN/ ISTSIG SAIN
CONNCN /%00UT/DIDCI,ESCI BAIN
COMNON , PORN / MAIN

1 TYPE, TYPEY, LOCIN, AC2(8,12), AC3(8,60), ACa(8,180), ®AIN

Y ACS5(8,320), DOATY, D(3,380), TITLE(20), MAIN
IARY, TIAR2(S), IAR3I(1S), TIARG(60), IARS (180), IsT, 1IGO, BAIN

NIN, NOOT, 1IDY, 1ID2, 1ID3, ICON¥, CONO, LANA, 1ISDJ(3) HAIN
CCORNON / PROG / NAIN

T LoC(3), CITY(25), CPCA(12,50), YPSSS, TRPER, TYRCOP, Inn, MAIN

10
20
30
40
50

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
2680
250
260
270
280
290
300
310
320
330
380
350
360
370
380
390
400
@10
u20
830
440
450
860
870
u80
a90
500
510
s20
530
sS40
550
560
570
580
590
600
610
€20
639



nononao

nonann

anoaonon

1 swe, 1IBS

commnoN / 00T /
1 B9E, C2(8,12), C3(s4,60),

1 C27(,12)
1 TDA, B®HS

CCHEON / NANL /

AEB (12),
AES (12,50
BPC(12),
CONTN (12)
PACSI (12,
PILS (20),
TP (12),

et
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MAIN
NAIN

cu(s,180), C5(e&,800), C22(8,12), SAIN

o ESCL, SPNC, SSAC, SSLC, SCONT, STDC, TIS, BAIN
(7), mnmAS, IAC, 1IPG, N2 NATIN
BAIN

ALB(12), Am®(12), APC(12,50), ALS(12,50), MALN
), BPC(12,50), BLS(12,50), BMS(12,50), AP2 (12) , NAIN

YES(S0), AA(3,12), cCB(12), COS('2), CONTL(12), MAIN
o CONTE(12), DEOT(12), PACSY(12,1s,, PACS2(12,16), MAIN

8), RIB, RIEA,

RINT(S0), PO, 7YBC, YFIRST, TYLAST, MAIN

PACE(3,12), AMAN, ANANB, 9W, ISITE(20), wOAmSL, MAIN
OTPP(12), OVERS(12), HmAT, “HP(12), AVI(12) MAIYN

640
650
660
670
€80
690
700
710
720
730
740
750
760

NANELIST /CONOPT/ HAIN 770

' AA, APC, BPC, COB, COS, CONTL, CONTH, CONTE, DE2OT, OTP, HAIN 780

1 PACS1, PACS2, PACS2, PILS, 1ISITE, OVERS, RINT, YPIRST, MAIN 790

1 YLAST, 8W, ASAN, CPCA, D, HWI SAIN 800
INTEGER CONO SAIN 810
INTEGEF WANT(9) /2,1,7=0, MAIN 820
CALL IDAY (OATHE) NAIN 830
ISDJ(1) = 1 BAIN 880
ISDJ(2) = 1 HAIN 850
ISDJ(3) = 2 BAIN 860
L0 = 2 SAIN 870

Ivt = 3 HAIN 880

ID3 = & MAIN 890

NIN = § MAIN 300
SO0T = 6 BAIN 910
LA%A = 8 SAIYN 920
como = 9 NAIN 930
ID2 = 19 MAIN 940

Ine = 320 HAIN 950
|=sswwuaxn A R S N N O N N I NS TSI NN SS I NN SRS I18AIN 960
| | EAIN 970
| READ AND LIST ALL INPUT DATA PRIOR TO PROCESSING | MAIN 980
| | HAIN 990
| snessswaw R I S N AN NS TSR T NS R NN S aS |9AINT000
2 READ(NIN,506,END=a) ICARD HAINI010
WRITE (NCUT,S08) ICARD BAIN1020

GO T 2 MAIN1030

& REWIND NIN MAIN10a0
|mm--— = SLsesaszsssssasszsssssss=s= | NAIN10SO
! INAINT060
| SEARCH AND LIST ALL COST MODELS AND ALL CITY LABOR, EQUIPNENT, | SAINI1070
| AND BATERIALS COST HISTORIES. | MAIN1080
| | MAINT1090
|e=scessesse b b b L L B TR S L LTl L L ey |NAINTI00
CALL SCay HAINTITI0
VRITE (NCOT,S00) MAIN1120

| "= sennen --m---n.-m-.u--.n—..-.t..-.-m.--.-| MAINI130
! | BAINTI140
| BEGIN THE INITIAL LOOP THROUGH THE PROGEAM {BAINT1SO
| |BAINTI60
IEA L LT e LB 5 LB Tl - == swzssssx==| NAI N1170
10 CowTIND® HAINY180
DO 12 I - 1,188 SAIN1T190
ca(n = 0.0 NAINT200
IP(X .12 20) PILS(I) = O. HAINT270
IP(X .LE. 20) ISITZ(I) = O BAI ¥1220

12 CoNTINOR HAINYT230
PILS(Y) = 1.0 HAINTI200O
IBIN = ¢ NAIN1250
ISTSIZ = 0 HAIN1260
IPG = ¢ MAINI270
IAC - 1 BAI N1280

160 B 1 BAIN1290
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anoagnn
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oo aaaonnoa

1S

Is = 1 SAIN1300
IST = 0 HAIN1310

RS = 9999.0 BAI N1320

RE = 0000.0 SAIN1330
REWIND ID2 BAIN1340
|s=sssnsszasa= == SIS ITSSISszszaszsssszazzss=ss | MAINT13SO
| | BAIN1360
| CONTINQATICN LOOP THROUGH MAIN PROGRAN POR MOLTI-UNIT PLANTS | BAIN1370
| | MAI N1380
|"ssmswssnas =a= =S == =a= Essssssssssssssssssssasess| FAINT1390
16 CONTINDZ2 MAINI400
DO 18 I = 1,12 BAI N1410
APC(I) = 1.0 MAIN1TS20
BPC(I) = 0.0 BAIN1430

IF (I.LE.8) OTP(I) = 2.0 MAINTGGOQ

IF (1.GT.8) OTP(X) = 1.5 HAINT450
OVERS(I) = 0.0 MAIN1G60
DEOT(I) = 0.01 EAIN1870
cos(I) = 0.C MAI N1480
HVI(I) = 80.0 MAINTLSO
CONTE(I) = 10.0 BAIN1SOC
CONTL(I) = 10.0 MAIN1IS10
CONTH(I) = 10.0 HAIN1520

14 CONTINIE MAIN1530
CONTE(Y) = 0.0 MAINIS4O
CONTI (1) = 0.0 HAIN1550
CONIN(Y) = 0.0 HAIN1560
YPIRST = 1963.5 BAIN1S70
YLAST = 2000.0 BAIN1580
AMAN = (.0 HAIN1S90

A% = 40,0 BAIN1600

DO 15 I=1,INA HAINIGT0
RINT(I) = .08 MAL N1€20

1S CONTINOE BAIN1630
VRITE(NOOUT, SOW) SAINT6LO

18 READ(NIN,S06,END=82) ICARD SAIN1650
I? (ICARD(1).NZ.ICON) GO TO 20 SAIN1660
WRITE (NCUT,S508) ICARD MAI ¥1670

| S s s N N S I SIS SIEISSIITSsIsTssssssssssss=ss=| AL N1680
| | SAIN1690
! CONNENTS PRINTED BOUT NOT STORED ON ANY DEVICE IMAINTT00
| | SAINTT710
| s s N I A SIS N SSS IS SsSESIsssTsassssssszss==z| MATN1720
GO TO 18 NAIN1730

20 REWIND IDY HAIN1740
s s s s e s I S SN SIS SIS I ST SCTSSESIEEITSASSSEETE | MAIN 1750
| |HAIN1760
| S2LECTICN CARDS STORED ON ID1Y | PAIN1770
| | MAIN1780
IESEE L o R E L L e R s e T EEIESSESSIIZZISESISIESswEIEN| MAINTIT?90
WRITEZ(IC1,S06) ICARD MAIN180C
REVIND ICY MAIN1810

| S R e S eI ESsIEIsSSssESsssIassssaaxsszsxss| MAT N1820
| | SAIN1830
I | MAINTBU40
! DESCRIPTION OP STANDARD INPUT CARD. IBAIN18S0
| | MAIN1860
| s s awasas eSS ESE S s Eese s s ase s e | MAIN1870
! | MAI N1880
| COoLOAmN VARIABLE PONCTION AND PORMAT | MAINTB90
I ~ |MAIN1900
| -4 Ave NCHINAL HNEGAWATTS QO0TPOT OP THE PLANT OUNIT | MAINI910
! 6-113 TYPE POWER PLANT SYSTEN TYPE, A8 PORMAT | BAI N1920
15-30 LOC(I) ,I=1,2 CITY, BEGIN IN COLORN 1S. | MAIN1930

32-39 LoC(I),I=3 EXTRA IDENTIPICATION BEGIN IN COLOUNN 32. |[SAINTOO
! 81-a?7 YRSSS DATZ S. S. S. PURCHASED : P7.23 | MAIN1950
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af-Sa

$5-61

62-66
68

ILAZ

116

YRPER DATE CONSTROCTION PERMIT ISSUED: P7.3
YRCOP DATE OPF CONNERCIAL OPEBRATION : P7.3
RIB INTEREST DURING CONSTRUCTION IN %, (PS.J)
I? = @ NABELIST DATA NEITHER SAVED NOR 2ETRIEVED
Ir =1 PLAG POR STORING CONOPT DATA POR REPET-
ITIVE OSE OP DATA PRONM THE ICON PILE
POR SIMILIAR PROBLEMS.
Ir = 2 PERAITS READING ONLY PREVIOOSLY STORED

CONOPT REPETITIVE DATA.

- - e e e e e e e e e e e e e e e " e e e e e e e ® e e e ® e =

® & % NO OTHER CONOPT DATA WILL BE ACCEPTED WHEN ILAZ = 2 » ¢ ¢

-, e e ee s e e e e e e e e ® e e e ® e ® e e e ® ® e e w e =

- e, e e e e e e e e e e e e e e e e e e e ®ee® e e w™ ®mee e =

70

72

Ts

76

78

Ir= 3 REPETITIVE CONOPT DATA IS READ IN PRON
ICON PILE AND THEN PROGPAN BXPECTS OVER~-

RIDING OR SUPPLENENTAL CONOPT DATA INPOT

¥.B. ICON PILE (CONTROLLED BY ILAZ), IP PERNITTED BY
IPLAG CONTROLS IS ALWAYS READ PIRST SO VARIABLES
STORED ON IDY (CONTROLLED BY IPLAG) MAY BE READ
LAST AND OVER-RIDE TEMPORARILY DATA PRON ICON.
THIS LEAVES ICON INTACT FOR PURTHER OUSE BO?
PERNITS PLEXISILITY IN ALTERING VARIABLZS
INTERNITTENTLY DORING A DATA RON.

ICON PILE IS WRITTEN ONLY WAEN ILAZ = 1 BUT IS NOZ
READ AT ALL WHEN CONTROL IS SET POR FRITING.

IPLAG FLAG POR OPTIONAL NANELIST INPOUT; CALLS MADE
5O SAMBLIST CALLS NADEZ

PERNITS CHANGING YPIRST AND YLAST PRICR TO THEZ 1
ANALYISIS OF HISTORICAL 2QUIP. LABOR AND AATLS.

COST DATA AND PERMITS OVERRIDING ALL NANBLIST

VARIABLES PRIOR TO THE DETAILED COST

CALCULATIONS.

PERNITS OVERRIDING CALCULATED COSTS, ONLY, 1
APTER ESCALATION TO YEAR OPF PORCHASE OP SSS IP
IESC=0 OR 2; AND PEREITS OYZRRIDING CALCULATED
COSTS, ONLY, APTER ESCALATION TO CONNERCIAL
OPERATION IP IZSC = 1,
THE PIRST NANELIST CALL IS IDENTICAL TO PLAG=1 2
AND THE SECOND IS IDENTICAL TO IPLAG=2,
pee) 4 OUTPUT PLAG; O = 2-DIGIT SUNNARY PAGE
1 = 2-DIGIT SUMMARY & CASH PLOW INPO.
2 = DETAILED ACCOUNT BREAKDOWN
PLAG POR ESCALATION DURING CONSTROUCT ION;
0 = ESCALATION STATED SEPARATELY
1 = ESCALATION INCLUDED INPLICITLY
2 = NO ESCALATION
PLAG OSED TO CHANGZ ESCALATION AS A
PONCTION OF TINE BY CALL TO THE
INDOSE SUBROUTINE.
0 - INOPERATIVE
1 = ESCALATION DATA BIPECTED IN INPOT.
2 = RETRIEVE DATA USED WHEN IBS WAS 1

I2sC

I8S

IAC YLAG USED TO CONPUTE TYPZ OF INTEREST
0 = STRAIGHT INTERES?

1 = COEPOOND INTEREST

| MAI N1960
| MAIN1970
| BAIN1980
IMAINT990
| MAIN2000
| MAI N2010
| BAI N2020
| SAIN2030
IMAIN20GO
I MAIN2050
| BAIN2060
| BAIN2070
| MAIN2080
IHAIN2090
| AT N2100
| BAI N2110
| BAIN2120
| BAIN2130
IMAIN2140O
| MAIN2150
| MAIN2160
| BAIN21T70
| BAIN2180
I19AIN2190
I MAIN2200
| HAIN2210
| MAI N2220
| NAIN2230
|HAIN2240
IAIN2250
| ®AIN2260
| BAIN2270
| AT ¥2280
| MAIN2290
I®AIN2300
| BAIN2310
| BAI 2320
| SAIN2330
| BAIN2340
IMAIN2350
| MAIN2360
| NAI N2370
| BAIN2380
IMAIN2390
| MAIN2400
| MAIN2G10
IMAIN2420
| MAIN2430
| SAIN2GUO
| BAIN2ES50
| MAIN2G60
|MAIN2470
| MAI N2480
| MAI N24S0
| MAI N2500
| BAIN2510
IBAIN2S20
| BAIN2530
| AT N2580
| SAI N2550
| BAIN2560
INAIN2S70
| BAI N2580
| AT N2590
| SAIN2600
IHAIN2610
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| 80 ISTACK SUHBER OF UNITS TO BE CONSIDERED ONZ | MAI N2620
| PLANT SITE. | MAI N2630
| | BAIN2640
| IBAIN2650

| sssssesssassesssnsnzes LI EaETISEEIsISssIsszsssssssssssaszzs| AL N2660
IEL LA S LR LR o P e P P P T e T SEZZIEmIEIsEIEscIsscassssszsszsss=| BAI N2670

| | BAIN2680
| SELECTION DATA CARD READ BACK INTO CORE INAIN2690
| |MAIN2700
| s s s S N N SN I AN NSNS SN S SEE N RS s==sssss=x| AT N2710
READ (ID1,510) HWE,TYPE(1),(LOC(I), I=1,3) ,YRSSS,YRPER,YRCOP ,RIB, MAIN2720
1ILAZ,IPLAG,IOP, IESC,IBS,IAC,ISTACK MAIN2730
IVANT = WANT(IESC +« 1) MAIN2740
RIBA = ERIB BAIN2750
WRITE (NCUT,S512) HAIN2760
IRI?!(!OUT,Sil)El!.?Y?!(1).(LOC(I),I-1.3),!lSSS.YRP!R,YRCOP.I!BI. BAIN2770
YILAZ,IPLAG,IOP, IESC,IBS,IAC,ISTACK MAIN2780
TYPE(2) = SPACE MAIN2790

IP (YRS.GT.YRSSS) YRS = YRSSS HAIN2800

IP? (YRE.LT.YRCOP) YRE = YRCOP MAIN2810
REVIND ICON BAIN2820
REZWIND IDY BAIN2830

RIB = RIB / 100.0 MAIN2840

IP (RIEB.12.0.) GO 70 22 MAI N2850

DO 21 I=1,INN MAIN2860

21 PINT(I) = RIB HAI N2870
|"mssse rassesssssnes S SSsSsSEIsssssEsssssssssssssssxs| MATN2880
| {MAIN2890
| READY TC PICK OP CONOPT DATA DEPENDING ON IPLAG VALOEZ O THRU 23 | MAI K2900
| | BAI N2910
|ezssss ssssssass == RS EESaSSssIArsEssscssssasssssssssss| NATN2920
22 IP (IPLAG.2Q.0) GO TO &0 HAIN2930
I? (ILNZ.EQ.2) GO TO 28 MAI N29a0
IPE = ISDJ(IPLAG) HAIN2950

PO 26 IJK = 1,IRE MAI N2960
|--.-.------.-u..nn---.-------m.-u---:-u.-t-t-.-.--n--n--l| MAIN2970
| IMAIN2980
| READ ADCITIONAL CARDS DEPENDING ON IPLAG > O | NAT N2990
| | BAI N3000
|-.-u-l-t-u.--t--—----n-------t---n---------------..n----u-..| MAIN3O10O
26 READ(NIN,S516) (ICARD (KK) ,KK=1,20) HAIN3020
WRITE(NCUT,518) (ICARD(KK) ,KK=1, 20) SAIN3030
WRITE (ID1,516) (ICARD(KK) ,KK=1,20) BAI N30u0Q

IF (ILAZ.EQ.1) WRITE(ICON,S516) (ICARD(KK) ,KK=1,20) BAIN30SO

I? (ICAED(1).NB.IANEND) GO TO 28 HAIN3060
I e L P — {8A IN3070
| I BAI N3080
| PIRST GROUP CP CONOPT STORED OF ID?T AND ICON POR REPETITIVE READ | MAI 3090
! | AT §3100
|msezzssswss ss=am == AN EIESIITSEESaAsTszsazssszzassass=| JAINIT1I10
26 CONTINUE HAIN3120
28 CONTINDE EAIN3130
REVIND IDY HAIN3TG80
REWIND ICON HAIN3150

IP (TLAZ.2Q.09 GO TO &0 NAIN3150
WRITEZ(NODT,500) SATIN3170

| s S S T N S N S N RS IS SN NS ENT SSNREEE 1 BAIN318C
| | AT ¥3190
| READ TCON TO LIST REPETITIVE CONOPT DATA WITH BACH PROBLEN | BAI N3200
| | SAIN3210
s S N S S N S S N N NS NANS SIS TSNIASE aISTams |BAIN3220
3¢ READ(ICCN,516,END=32) (ICARD(KK) ,KK=1,20) BAI ¥3230
WRITE (NCOT,518) (ICARD(KK) ,KK=1, 20) HAIN32a0

GO T0 30 HAI N32S0

32 REWIND ICOW BAIN3260

IP (ILAZ.2Q.3) GO 7O 13a SAIN3270
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GO TC 60
WPITE (¥COT,S502)

MAIN3280
MAIN3290

RS SR L B LR T el T e SESSIazssssscszzwssssxzszsssss| MAI N300
| |HAIN3310
| EEAD IL1 TO LIST THE OVER-RIDING CONOPT DATA WITH SACH PROBLEM IRAIN3320
| I1MAIN3330
| sms sns e RIS NSNS sIEaEIAciEIsTIssssssssssa| MATI NI3W)
36 READ(IC1,516,2ND=138) (ICAFD(KK), KK=1, 20} MAIN33S50
VRITE(NOOT,S18) (ICARD (KK) ,KK=1,20) HAIN3360

GO TO 26 BAIN3270

38 REWIND IDY BAIN3387
80 CONTINOZ MAI N3390
IsT = IST+ EAI 3800

CALL HEADS(DATE,IST,MWE,TYPZ,LOC,YPSSS,YRPER,TRCOP, INANT, NAIN3SYO

1 NOOT, IPG) MAIN3W20
IsT = IsT-1 SAIN3630

ESCL = 0. MAIN3GuQ
IVANTS = IWANT MAI N3uSO

IP (IVANT.2Q.2) IWANTS = -1 MAIN3GSO
KONTRL = 1 BAIN34T0
CALL CCST(IWANTS,IFLAG,KONTRL,ILAZ) MAIN3WB0
IsT = IST ¢ 1 MAI N34S90

DO 35 I=1,1IA% MAIN3500
CcRU(I) = 0. BAIN3IS10

35 Ca(1) = 0. NAIN3S20
CET = 0. HAIN3S30

IP (IWAPT.2Q.0) GO T0 62 MAINISWO

DO 39 I=2,1InN MAI N3IS50
TD = YES(D) BAIN3S60
CHE=Q], HAINISTO

00 37 J=1,N2 FAINISS0
CPPAT = CPCA(J*1,I) = CPCA(J*1,I-0) MAI N3590

DO 37 K=1,3 EAIN3600
CPPAC = CPPAT/CLAB (J,K,YRSSS) MAIN3GIN
CHE = CNE + CPPAC®CLAB (J,K,Y1D)*C27 (KX,J) /PACE(K,J) H* L3620

37 comTINOR A1 ¥3630
CH(I) = CuE +» CaT MAIN3640
caT = CN(I) 8A1 13650

39 CONTINOE MAINIG60
GO T0 @3 NAINI670

82 DO &1 I=2, I8N HAIN3680
cHE=0. MAT N3630

DO 89 J=1,¥2 AX N3400
CPPAC = CPCA(J#1,I) = CPCA(J+1, I-1) TAI¥3710

DO 89 K=1,13 BAIN2T20
CHE = CNE ¢ CPPAC®C2T(K,J) mAT~730

a9 CONTINOE HATNI740
CH(I) = CNE + C3T BAIN37S0
CHT = CH(I) BAI NST60

41 CONTINUE HAIN3IT70
83 RIBA = 0. 2AIN3T780
ROCN = Q. SAIN3T790

DO 48 J=1,18N MAIN3800
RISBA = RIBA & RINT (J)*CN(J) SAIN3810
ROCH = ROCH + CHN (D) HAIN3B820

48 CONTINUE BAIN3830
RIBA = RIBA/ROCH®*100. MAIN3BGO

IP (IVANT.LT.2) CALL DELIN(RINT,CY,CPCA,YRSSS,YRCOP,DIDCI,INN,IAC) MAIN28SO

IP (IVANT.LT.2) GO TO Ga AT ¥3860
|sessexsssss ERTEXSETTRITITIS S === =2z == szss==| JATL %870
| | BAIN3280
| BREAK 00T ESCALATION IMAIN3ES0
! | BAIN3900
|-a-m.—.-—.------m--u----..--—-.-u.—.c—-u---.---.n—---| BAI N39O

IVANTS = 0
SYIC = TOA

Al ¥3920
52IN3I930
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KONTRL - 2 MAIN3940

CALL CCST(IWANTS,IPLAG,XONTRL,TLAZ) HAIN3950
PSCLD = SVIC - TDA HAI N3960
cnT=0, HAIN3ST70

DO 87 1=2,1IMN MAIN3980
cueg = 0, MAIN3990

DO 85 J=1,N2 MAINGCOO
CPPAC = CPCA(J+1,I) - CPCA(J*), I-T) MAINGOTO

DO a5 K=1,3 HAINGO20
CHE = CHE & CPPAC?C2T(K,J) HAINGO3O

4S5 CONTINDE BAINGOGO
CH0(I) = CHZ + CHT MAINGOS0
CAT = CHU(I) HAINUOED

47 CONTINDE BAI NGOTOQ
DO 46 I=1,InNm MAINGOBO
CHES(I) = CHu(I) - CRO(I) HAINGOSO

a6 CONTINCE EAINR100
CALL DELIV (RINT,CMES,CPCA,YRSSS,YRCOF,2SCI, TN, IAQ) MAING110
CALL DELIN(RINT,CMO,CFCA,YRSSS,YRCOP,DIDCI,INN,INC) BAING120

DO S0 I=1,INm MAING130

%9 CH(I) = CRES(I) ¢ CNO(I) MAI NG 140
4u CONTINUE MAI NG5S0
(s s ¢ s I SIS SIS SETES S TEaAssSsEy ssssxassasssssz= | MAI NG 160
1 I MAINGTTO
| WRITZ OUTPOT POR A SINGLE ONIT |9ATING180
| | MAI NG90
| s s S IS NS SIS EIILRETIF ST Cezsssssssssfcssssissssssssssssssass| MAING200
CALL OUTPOT (IOF,IWANT ,EY MAING210
|srs sesssnswssEIEREEIRIRRES sEssssszassrisssscusvsssssssssssws| MAING220
| |MAING230
| GENERATE PRCJECT CASH FLOW | MAI NG 240
| | AT N© 250
(St ws T TN I NSNS CESEISEEIE SN CITSsssssssssssssssxss| NATING260
I? (I0%.2Q.0) GO TO Sa MAING270
CALL TAZILS (DATEZ,IST,HWE,TYPE,LOC,YRSSS,YRPER,YRCOP,IWANTY, MAING280

1 NOUT, IEG) MAING290
CALL PLOT (YRSSS,YRCOP,CH,IN%Y) BAING300
CALL TAILS(DATE,ISY,MWE,TYPE,LOC,YRSSS,YRPER,YRCOP,IWANT, NAING310

1 %OOT, IPG) MAING320
DO 5SS Is=1,Inn MAING330

S5 CX(I) = CH(I)/1000. MAING3GO
WRITEZ (NODT,S520) MAING3S0
VRITE(NOUT, S22) (YES(I),-X(I),I=1,InM MAING360
WRITE(NOUT, SO0W) MAING3T70

Su CONTINOE BAI NG380
IP (ISTACK.EZQ.1) GO TO 10 MAI NG 390
CALL ADYR(YES,YCONB,CN,CR1,YRS,YRE,CPCA, INH,IBIN) MAINULOO
IBIN = 1 MAINUWGIO

I? (ISTACK.GT.1) IS = ISTACK - 1 ®AINGG20
IGO = IGO = 1 ¢ ISTACK MAINGG30

I? (IGC.GT.1) WRIT:Z(ID2) C5,C8,C3,02,C2C,C27,8HS,9AHS,SPAC, SSLC, MAIMGGO

1 SSHC,NWE,2SCLD,SCONT,TIC,DIDCI,ESCI MAI NGGS50
IF (IG0.GT.1) GO TO 16 MAINGEGO
REWIND ID2 MAINGGTO

PO 56 II = 1,1IS MAI NGu80
READ (ID2) CSX,C8Y,C3X,C2%,C2CX,C27X, NHSX, ANHSK, SFICX, SSLEX, MAI NGUSO

1 SSACX,RWEX,BESCLDX,SCONTX,TICX, DIDCIX,ESCIX BAINaS00
DO 57 J = 1,N2 HAINGST1O

DO S8 I = 1,4 ®AINGS20
C2(I,J) = C2(1,J) + C2x(I,J) MAINGS30
C2C(I,J) = C2C(I,J) + cC2Cx (I, N MAI NUSWO
C2T(T,J) = C2T(X,J) + C2TX(X,D EAI NGS50

S8 coNTINODE MATINGUS60
I? (J.17T.8) NBS(J) = MAS(J) + {HSX(J) MAI NUSTO

S7 CONTINUZ BAINGSE0
MRAS = NBRS ¢ ANHSX MAI NUS590
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SPHC = SPNC + SPRCX HAINUE00
SSLC = SSLC ¢ SSLCX MAINGUG1O
SSHC = SSHC ¢ S3ACX MAINUG20
BNE = NWE + NWEX BAINGGE30
ESCLD = ESCLD + ESCLDX MAINGEUO
SCONT = SCONT ¢ SCONTX HATIHGU6ES50
TIC = TIC ¢ TICX BAI NU66D
DIDCI = DIDCI ¢ NIDCIX SAING6TO
ISCTI = ESCI ¢ ESCIX BAI NG6AE0

I?P (IOP.1L7.2) GO TO S6 BAINGESO

DO 59 I=1,8 MAINUTOO

DO 60 J = 1,800 BAINGT10D

S0 CS(I,J) = CS(X,J) ¢ CSX(X,d) NAINGT720
DO 61 J=1,180 MAINGT3O

61 CO(T,J) = CO(I,J) & Coax(I, ) MAINGTWO
DO 62 J=1,60 BAINGTSO

62 C2(X,J) = C3(T,J) ¢ CIX(I, N MAINGT6O
59 co¥TINOE EAINGTTO
Sé comNTINDE HAINGTBO
YRSSS = YRS MAI ¥4790
YRCOP = Y22 BAI ¥a 800
ISTSIG = 1 MAINGB1D

| - - = SarNsssssssszsnscsssssssns| MAINGE2D
| INAINGBIO
| VRITE COUTPUT POR CONBINED ONITS | MAI NGBUOQ
| | BAI MBSO
[ELEE 2 - SEssssssssssssssssssssssssssex| SATNGEED
CALL QUTPOT(IOP,IWANT,ESCLD) MAINGBTO

I? (I0F.2Q.0) GO TO 76 HAI NGBBO
CALL TAILS (DATE,IST, NWE,TYPE,LOC,YRSSS,YRPER, YRCOP,IVANT, MAINGB90

1 NOOT, IPG) HAINGS00
CALL PLOT(YRSSS,YRCOP,.CHNY1,I8M) MAINGIYO
CALL TAILS(DATEZ,IST,NWE,TYPE,LOC,YRSSS,YRPER, YRCOP,INANT, HAING920

1 NOOT,IPQ) BAING930
DO 70 I=1,Im8 NAINGGWO

70 CX(IY = CN1(T)/1000. MAI M09S0
WRITE(NOOT,S20) HAING960
WBRITE2(NCOUT,522) (YCOMB (I),CX(I),I=1, INN) MAI NUST0
WRITE (MOOT,5048) MAI NGB0

76 cosTINOR MAI Nu 930
| - "msaww ssews sasssssssssesssss| NAINSOOO
| (BAINSQ10
| RETURN TO INITIAL PLANT PROGRAN LOOP START | MAL NSQ20
| | MAINSO030
| ———— =ssnasw sszesssssssxssssnsx| SATINSO4O
GO T 10 SAINSOSO

82 sTOP HAINS060
500 PORNAT ('O LIST OPF REPEATED CONOPY DATA PRON ICON PILE')) BAINSOT0
S02 PORSAT('0 LIST OF OVER-RIDING CONOPT DATA PRON ID1 PILE ') SAINS080
S0a PORMAT('1Y) BAINSO90
S06 PORMAT(80AY) HAINS100
S08 PORMAT(' ‘L80A BAINS110
S10 POREAT (I8,1%,A8,1%,2A8, 1X,A8, 1%, 397, 3,95, 3, 7112) HAINS120
S12 PORMAT('0*,T20,'D A T A CARD coLoays goseo MAINS130
1 /080 ,T20,82(°_*) /0 1o=8 femee=]d 1Semccccaccans3) 1Z--NAINS180
1==39 81e=ecd? GB--==58 $5---=61 62--66 68 70 72 78 76 MAINS1SO

T 78 80" SAINS160

1 /' =g 2ODELY,T22,°'CITY*, T3S, 'EXTRA ID YPHAINS170

1 §ss IR PER YR COP € INT TILAZ IPLAG IOP IESC 1IBS IAC BmAINS180

1 ISTACK' HAINS190
S1a PORNAT('0',T3,I68,T9,A8,718,2A8,735,A8,704,99,3,793,P99,3,762,78.3, NAINS200
1771,96.3,780,31,786,21,792,11,797,21,7103,31,7108,21,7115,21) BAINS210
516 POREAT (1X,19A8,A3) BAINS220
S18 PORBAT (* ',7T68,20A0) HAINS230
S20 POREAT('0°,T46,°'C U S OLATI CVE CASH PLOWY MAINS240

1 '0',T32,'BOTH THE CASE PLOW CURVE SHOWN ABOVE AND THEZ POLLOWING *NAINS2S0
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1 L'CASA PLOV TABLE*/' *,T32,'PAVE COSTS EXPRESSED AS TOTAL COST * MAINS260

1 L,*INCORRED TO DATE (INCLODING INTEREST CHARGES T0 DATY).'/ HAINS270

1 Y07 ,T66,DATEY ,T66,°COST ‘TC DATE (HILLIONS OF DOLLARS)' BAINS280
S22 PORMAT(IN ,Te4,P8.3,775,78.3) BAINS290C
END HAINS300
SOBROUTINE SCAN SCA¥ 10
|.-..--...-uu-n-u...-u.--uunon..—-u.o—..---..—-—o—-.| SCAN 20
| | SCAN 30
| SCAN SUBPROGRASN ITENIZES THE CONTENTS OF THE CONO FILE POR ALL (SCAN 80
| COST MODELS AND THE LASA PILE POR ALL CITY NANES ISCAN S50
| ISCAN 60
| @ » s o o & ® 80 800 s 00 o0 0689 o0 as 8 s oo s = "c" 70
| | SCAN 80
| BY: R. J. BARNARD, MAY 1978 I|SCAN 90
| | SCAN 100
| S s S N N T AN S N I I A NS SR I T A AR AR NN AR AN AN AN RS | SCAN 110
REAL®S8 AC2, AC), ACB, ACS, CITY, DATE, LOC SCAN 120
REAL * 2 TYPE(2),TYPE1(2) ,LOCIN (4),10D(380) SCAN 130
DINENSION AT(30,8) ,BL(30,16) ,CH7(30,16) ,MAC(12) SCAN 140
CORNON 7 PORY / SCAN 150

1 TYPEZ, TYPEY, LOCIN, AC2(8,12), ACH(8,60), ACe(8,180), SCAN 160

1 ACS (8,320), DATEZ, D(3,380), TITLE(2"), SCAN 170

1 TARY, IAR2(S), IAR3(1S5), IARG(60), TARS(180), 1I57, 1IGO, SCAN 180

1 WIN, wOUT, 1IDY, 1ID2, 1ID3, ICON, CORMO, LABA, ISOJ(}) SCAN 190
CORRCH / FROG / SCAN 200

' Loc(3), CITY(25), CPCA(12,50), ©TYRSSS, TYRPER, TRCOP, 184, SCAN 210

1 Ave, 1IBS SCAN 220
CONRON /s 00T / SCAN 230

1 BWE, C2(8,12), C3(4,60), Cu(e,180), CS(u,820), C2C(8,12), SCAN 240

1 C27(8,12), ©2SCL, SPmC, SSAC, SSLC, SCONT, STDC, T1IC, SCAN 250

1 TDA, MHNHS(7), MANRHES, IAC, 1IPG, W2 SCAN 260
CORNON / WANL / SCAN 270

1T AEB(12), ALB(Y2), AMB(12), APC(12,50), ALS(12,50), SCAN 280

1 A8S(12,500, BPC(12,350), BLS(12,50), BnNS(12,50), APC(12), SCAN 290

1 BPC(12), TYES(S0), AA(3,12), COB(12), COS(12), CONTL(12), SCAN 300

1 CONTN(12), CONTE(12), DEOT(12), PACSY(12,16), PACS2(12,16 . SCAN 310

1 PACS3(12,8;, RIB, RIBA, RINT(S0), PO, Y¥YBC, YPIRST, TYLAI", SCAN 320

1 PILS(20), PACE®(3,12), AMAN, AMANB, HW, ISITE(20), WOABSL, SCAN 330

1 0OTP(12), OTPP(12), OVERS(12), HNHT, HHP(12), HWI(12) SCAN 340
INTEGER CONC SCAN 350
REWIND COMO SCAN 160
REVIND LARNA SCAN 370
INDE = 0 SCAX 380

LIN = 0 SCAN 190
INDY9 = © SCas 00
NONSL = 0 SCAN 610
VRITE(NOOT,S00) SCAP 820
'-1-.--------.---.--..-.-..-.-....-l----..-.----c-.-t.--.-I-..--t....sclﬁ @30
{ {SCAN Gag
| READ THE CONLAR PRODUCED LABOR 2QOIP £ MATL PILE “LAHA®™ AND | SCAN 850
| STOPE AND DISPLAY THEZ CITY NAMES AVAILABLE. | SCAN 460
! | SCAN 270
|sxs sus sanaas - SERTAsSEeEsESaNssasSusEssssssssssassenvane [ SCAN 480
DO 16 I = 1,100 SCAN 490

I? (INDB) 6,2,6 SCAN S00

2 READ (LAMA,E¥D=4) IR, IS,IT,LOCIN, AT, BL,COT SCAN 510
CITY(I) = LOCIN(D) SCAN %20
FORSL = NO®MSL « 1 SCAN 530

GO T0 6 SCAN 5S40

4 INDE = 1 SCAN 550

6 I¥ (IWD9) 12,8,12 SCAN 560
|-.-----n--.-.--—-“--.--..---n--.‘..----.-.-.------.-.----.| SCAN 570
| |SCAN S80
| PREAD THE CONTAC FRODOCED PILE "CONO™ CONTAINING THE ZOST HODELS | SCAN S90
| AND DISPLAY THEZ COST NODEL TYPES AVAILABLE. | SCAN 600
| | SCAN 610
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|==wass s nw IEEEmuaTsSEssssEsTsassssssssssanssnsnsvens | SCAN
8 READ(CCPO,ZND=10) SCAN
1 TYPEY, 1IDD, TITLE, Y¥BC, BWE, AA, IARY, TIAR2, TIAR), SCAN

1 IARS, TIARS, Crca, PACS Y, PACS2, PACS2, AZE, SCAN

1 A%B, ALE, D, rC2, AZ3, ACsY, ACS, PO, cos, SCAN

1 naT, 8p, NAA, NIARG, NIARS, §ccCo, SAC, IAC2, SCAn

1 INC), IACE, IACS SCAN
GO TO 12 SCAN

10 IND9 = 1 SCAN
12 IP (INDS.GT.0.AFD.I¥D9.GT.0) GO TO 18 SCAN
LIN = LIN ¢ 1 SCAN
IFr (LI¥.LE.S50) GO TO 14 SCAN
VRITE(NOOT,S00) SCAN
LIN = 1 SCAN
8 IF (INDB.EQ.C.AND.IND9.EQ.0) WRITE(NOOT,S502) I,TYPSCAN
TEY(1),TYPE1(2) ,2,CITY(I),LOCIN(Y) ,LOCIN(T) ,LCSIN(D) SCAN
IF (IND8.EQ.O0.AND.IND9.GT.0) WRITE(NOOT,SO08) I,CITY(I), LOCIN(a) ,LOSCAN
1CIN(Y ,LOCIN(2) SCAW
IP (INDB.GT.0.AND.INDY.2Q.0) WRITE(NOUT,S06) I,TYPEYI(1),TYPE1(2) SCAN

16 CONTIND? SCAN
18 REWIND CO®O SCAN
PEVIND LANA SCAN
VRITE(NOUT,S0®) SCAN
RETURN SCAN

SN0 PORBAT(*1',T81,'CONC EPT
1 000 ,701,52(° _*)/%0°,T21,'P O

P SETS SCaN
B

1DEs*,788,'CXTY RAE c
2

s e S DATA
TYPE C O SCAN
L

A
R PLANT
D

B S*/0e0,T21,63(%_*),T806,29 (SCAN

1 0 SCAN
S02 PORMAT(® *,732,12,2(2%,A8),781,12,2(2X,2A8)) SCAN
S08 PORMAT (* *,781,12,2(2%,2A8)) SCAN
SC6 PORSAT(® *,732,12,2(2X,A9)! SCAN
S08 PORMAT('0',Ta1," IP THE PLANT TYPE OPR CITY SELBCTED WAS NOT USSCAN

1ED'/% *,T41,'IN CONPOTATIONS, CHECK SPELLING AND PIELD JUSTIPICATISCAN

TON'/" 9, ,TU1,'WITH THZ AVAILABLE PLANT TYPE AND CITY NASE CODES') SCAWN
E¥D SCAN
SUBROOTINE COST(IWANT,IPLAG, KONTRL, ILAZ) CosT

|enssee suw EEaEsAEEISSSSsSsEssssassssscssssssx| COST
| | COST
| THE COST SUBFROGBAN PROCESSES ONLY THE LOWEST LEVEL ACCOUNT 1Cos?T
| INA SYSTEM BY THE CONCEPT ALGORITHN. 1COST
| 1 CO3T
| *sesssassassssscsvsoscnvorsaassvossasssns ICOST
! ICOST
| B. C. DE LOZIZR AND R. J. BARNARD IN APRIL 197S |COos?T
' ICOST
| BODIPIZD BY C. P, HUDSON IN OCTOBZR 1977 | COST
| |COST
| mssnesses anan SAZTUERETISTEERITTINEsssaacss=nss | COST
| mwn aw R ASATSEsIESSERIssSsssssasmssssssss |COST
| | COST
| LIST OF NOSENCLATORE |COST
| VARIABLE {COST
| LY. DESCRIPTION |COST
| |COST
| c2 2=-DIGIT COST ACCOONTS 1 COST
| c3 3-DIGIT COST ACCOONTS |1COST
| cs G-DIGIT COST ACCOUNTS |Cos?T
| cs S=DIGIT COST ACCOOUNTS fcosT
! c2c CONTINGENCY POR 2-DIGIT ACCOONTS I1COST
| c2? TOTAL COSTS POR 2-DIGIT ACCOONTS | COST
| SUBSCRIPTS POR C ARRAYS 1COST
| 1 = PACTORY |COST
| 2 = LABOR | COST
| 3 = BATERIAL |COosT
I 8 - TOTAL OF PACTORY, LABOR AND SATERIAL |COST
| CONTE(D) EQUIP CONTINGENCY AS PERCENTAGEZ OF 2-DIGIT SUBTOTAL | COST

620
630
640
650
660
670
680
690
700
710
720
730
780
750
760
773
780
790
800
810
822
810
840
850
860
870
880
890
900
910
920
930
20
950
960

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
150
200
210
220
230
240
250
260
270
280
290
300
310
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| conNTa(l)
|
|
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LABOR CONTINGENCY AS PPRCENTAGE OF 2-DIGI® SUBTOTAL
RTL CONTINGENCY AS PERCENTAGE OP 2-DIGIT SOUBTOTALS

REAL = @ TYPE(2),TYPE1(2) ,LOCIN(8)

RZAL®*8 AC2, AC3, ACW, ACS, CITY, DATE, LOC

DIMEZNSICHN lLSS(12),lﬂ!!(12}.l?CC(‘Z).ILSS(12),I!SS(12),IPCC(12)
DINENSICN PAD(3,12), OVER(12)

CORNON , PORA /

1 TYPE, TYPEY,

1 ACS (8,320

1 IARY, IAR2(S),

1 wIN, nwooT,
CON®ON / PROG /
1 L0C(y), CI7TY(29),

1 wep, 18S%

DATE,

LOCIN, AC2(8,12), AC3(8,67), AC4 (8,180),

D(3,380), TITLE(20),

IAR3I(1S), IAPG(6C), TARS (180), 1IsT, 160,

i1, 1ID2, 1ID3, ICON, CONO, LAMA, ISDJ(3)

coamow 7 00T

1 BEE, C2(8,12),

1 C2T(m,12),

1 TOA, ARS(T),

CPCA(12,50), YRSSS, YRPER, YRCO®, 1Imm,

C3(s,60), ca(u,180), CS(u,400), €22 (u,12),

ESCL, SPmC, sSSmC, SSLC, SCONT, STOC, TIc,

CONNON / NANL /

AER(12),
ARS (12,50
BPC (12),
CONTR (1),

PILS (20,
oTP(12),

PR

1 AA, AFC,

1 PACSY, PACS2,

A

’

Le(12y,
BPC (12,

YES (50),
CONTE(12), DEOT(12), PACS1(12,16), FACS2(12,16),

1 YLAST, AW,
INTEGER CO%O

N2 = 0

FACS3(12,8), RIB,

Ianc, 1P, W2
ANB(12), APC(12,50), ALS(12,50),
S0), BLS(12,50), BmsS(12,50), APZ (12) ,
AA(3,12), COB(12, COS(12), CONTL(12),

RIBA, RINT(S0), PO, ¥BC, YPIRST, YLAST,

PACE(3,12), ANMN, ANANB, HW, ISITE(20), NOASL,
oTPP(12),
NARELIST ,sCONOPT/

8PC, COB, COS, CONTL, CONTM, CONTE, DEOT, 0OTP,

AMAN,

DO & I = 1,IARY
@ N2 = N2 ¢ IAR2(D)
CALL MODLAN (KONTRL)
IF (IFLAG.2Q.0) GO TO 8
IP (IFIAG.ES.2) GO TO 8

|=ssssnsssssssassssnnany I N e IIENSNIT TS ITES ...' cosr

OVERS(12), ®™AT, SHP(12), AWI(12)

PACS3, PILS, ISITE, OVERS, RINT, YPIRST,

CPCA, D, H¥I

1COST
1COST
icosT
1Cos?
COST
CosT
CosT
cosT
cosT
CosT
cos?T
cosT
cosT
CosT
cos?T
cosT
cos?T
cese
cosT
COST
COST
cosT
cos?T
cosT
CosST
CosT
cosT
cos?T
CosT
cosT
cosT
cosT
CosT
COST
COosT
cosT
cosT
COsT
cosT

! 1COST
| IP IPLAG = 1 READ CONOPT ONE TIMF ONLY HERE | COST
| IP IPLAG = 3 READ CONOPT POR THE PIRST TINE MERE IcosT
' |COST
' "= man .--.....-....---'-.---...--I.-....“- ETIXTTITSTIST TS -..—--.' Cos?
IP (ILAZ.GT.1) READ(ICCN,CONOPT, END=6) cos?T

6 CONTINDE cosT
IP (ILA2.2Q.2) GO 70 8 cosT

I® (IPLAG.NE.2) READ(ID1,CONOPT, ZND=#®) cosT

8 CONTINDE cost
IF (KONTRL.2Q.2) GO 70 14 cosT
CALL CONIV(APCC,BPCC,ALSS,BLSS,ANSS,B85S,ISITE, PACST, PACS2, cost

1 PACS3I,FILS,TPIRST,TLAST,YSC, N2, LANA) cos?

DO 12 23 = 1,I8m cos?
TES(JJ) = YRSSS & (CPCA(1,JJ) * (YRCOP-YRSSS)) cosT
ITINE = TES(JJ) - ¥8C cos?T

DO 10 JI = 1,N2 cos?

IP (91SS(JI).12.0.0) BLSS(JT) = 1.0 cosT

IF (BMES(JI).L2.0.0) BASS(JT) = 1.0 cos?

IP (3PCC(JI).LE.0.0) BPCC(JI) = 1.0 cos?T
ALS(JT,JJ) = ALSS(JI) ® BLSS(JT) ®® y?INE cos?
BLS(JI,J0) = 3LSS (1) cos?

AMS (JI,J3J) = ANSS(JI) ® BNSS(JI) *= yrINE cosT

BRS (JT,3J) = 83NSS (JI) cosT
APC(JT,JJ) = APCC(JI) & 3PCC(JI) *® yoIeR cos?
BPC(JI,JJ) = BPCT (JI) cos?T

320
330
340
aso
360
370
380
390
800
@10
420
430
T
a50
460
470
480
490
$00
510
520
530
S40
$50
560
570
s80
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
240
850
860
87¢
880
890
900
910
920
930
940
950
960
970
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10 cowrINOR COST 980
12 cCoNTINDZ COST 990
I? (IP2S.GT.0) CALL INDUSE (N2) COST1000
18 coNTINOE cosT1010
IVANT = IABS(IVANT) CcO0sST1020

D0 18 I = 1,8 CcosT1030
DO 16 J = 1,400 cosT1040

I? (J.L7.13) C2(I,0) = 0.0 CosST1050
IP (J.LT.61 C3(X,J) = 0.0 cosST1060
I? (J.LT.187) Ca(I,J) = 0.0 cosT1070
cS(x, 3 = 0.0 cosST1080

16 CONTINOR COsST1090
18 cCowTINOE CosST1100
I? (AW.2Q.80.) GO TO0 22 cosT 110

DO 21 J=1,82 c0sST1120
HWI(J) = AW cosST1130

21 CONTINOE COST110
22 DO 19 J=1,82 cosT1150
OVER(J) = 1.0 = DEOT(J) ® (AWI(J) - 40.0) COST1160
IP (OVERS(J).GT.0.001) QVER(J) = OVERS(J) cosT1170
OTPP(J) = (40. & OTP(J) * (HWI(J) = 40.)) /HWI(D) cosT1180

19 CoNTINOE COST1190
DO 20 I = 1,3 cO0sT1200

DO 20 3 = 1,12 cosTi210
PACE(I,J) = 1.0 c0sST1220

IP (IVANT.EQ.1) PACE(I,J)=0. cosT1230

20 CONTINDE COSTI1240
IP (IWANT.E2Q.0) GO TO 30 COosST1250
DO 28 K = 1,2 COST1260

DO 26 J = 1,82 cosT1270

DO 26 I = 2, IER Cco0sST1280
YID = YRSSS ¢ ((YRCOP = YRSSS) ® CPCA(1,I)) COST1290
CPPAC = CPCA(J+1,I) = CPCA(J+1,I-1) CosST1300
CPPAC = CPPAC/CLAB(J,K,YRSSYS) cosT131¢
PACE(X,J) = PACE(K,J) * CLAB(J,K,YID) ® CPPAC cosT1320

28 CONTINDE COsST1330
IP (PACE(K,J) .L2.0.) PACE(K,J) = 1.0 COST1340

26 cCoPTINOR CosST1350
28 cCoFTINOZ COST1360
30 D0 52 1 = 1,3 cosST1370
IC= 1 CcosST1380
¥32 = 0 cosST1390
§2 = 0 COST1400
§52 = 0 cosTiu0

DO SO I2 = 1,82 CO0ST1420
PEATIO = 1.0 COST1430
OBATIO = 1.0 COST14u0

IP (I.NE.2) GO %0 32 cosTI4S0
PEATIO = APC(I2) & BPC(I2) ® (YRSSS - IBQ) COST1u60
CRATIO = OTPP(I2) / OVER(I2) * (1. ¢ COS(I2)) / (1. + COB(I2)) cosT1a870

32 cosTINOR COST1380
PAD(I,I2) = CLAB(I2,I,YRSSS) cosT1690

| =us sus TassssssEsRe == = =mssmssss= | COSTISOO0
| ICOSTIS510
| COST LEVELING PROM BASE POWER OUTPOUT TO PROBLEN SEGAWATT LEVEL | COST1520
| |COST1530
|sesanss szzam=w sms=s |COST1S40
PACE = 1.0 cAST1550
PACT = AA(1,I2) & AA(2,I29 ® (NWE/BWE) ** A (3,I2) COST1560
IF (ASAN.GT.0.) PACN = AMAN/ANMANB / PACH L34 A d cesT1570
consr = PACTI®PAD (I, I2) /PRATIO®ORATIO cosT1580

I? (IAR3(X2).2Q.0) GO TO &6 COST1S90
#3171 = §32 ¢+ 1 COST1600
¥32 = ¥31 s mAR(ED - 1 COST1610
D0 44 I3 = §31,%32 COST1620

I? (IABG(I3).2Q.0) GO TO 42 COST1620
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LU - B2 + 1 COSTI640
Na2 - NG1 ¢ TARG(IZ) =~ 1 COST1650
DO 40 Is - N4, N42 COST1660
IF (IAPS(I6) .EQ.C) GO TO 38 CO0ST1670
s = N52 + 1 cosT1680
NS2 - ¥E1 ¢ IARS(IN) - 1 CO0ST1690
DO 36 IS - N51,852 cosT1700
D(I,IC) = D(I,IC) ® ComBP COSTI710
IP (I.EQ.2.AND.ABAN.GT.0.) D(I,IC) = D(I,IC) ® PACH cosST1720
IC = IC » 1 cosT1730
36 CONTINDE COST1740
GO TO 4l cosT1750
38 CONTING: CosT1760
D(I,IC) = D(I,IC) = CompP cosT1770
I? (X.2C.2.AND. ABAN.GT.0.) D(I,IC) = D(I,IC) ® PACH COST1780
IC= IC ¢ 1 COST179C
40 CONTINOEZ c0osT1800
GO TO a4 cosT1810
42 CONTINDE cosT1820
D(X,IC) = D(I,IC) * COmBP c0sT1830
IP (I.2Q.2.AND.ANAN.GT.0.) D(I,IC) = D(I,IC) ® PACH CosTI800
IC = IC ¢ 1 cosT1850
4s CONTINDE COST1860
GO TO 4B cosT1870
46 CONTINUEZ cosT188C
D(I,IC) = D(I,IC) = conep cosT1890
I? (I.EQ.2.AND.AMAN.GT.0.) D(I,IC) = D(I,IC) * PACH C0ST1900
IC = IC ¢+ 1 CO0ST1910
48 CONTINDE co0sT1920
S0 CONTINDE CcOosST1930
$2 CONTIND? COST1900
IP (IPLAG.LT.2) GO 70 62 COST1950
|nssmsssenns - - SasssssssEssssszsssssssssesssswsswexxs| COSTI960
| |COST1970
| TP IPLAG=2 READ CONOPT CONE TINE ONLY HEREZ 1COST1980
| IP IPLAG = 3 READ CONOPT POR TIHE SECOND TINEZ HERE |COST1990
! 1 COST2000
|srssss s sooUsREE RN SrERNS sxman sssssssssssssssswessnssssssex |COST2010
IP (ILAZ.GT.1) READ(ICON,CONOPT, END=60) cosT2020
60 CONTINDE C0ST2030
IP (ILAZ.EQ.2) GO TO 62 cosT2080
READ(ID1,CONOPT,END=62) C0ST2050
62 CONTINDE C0ST2060
PEWIND IDY cosT2070
REWIND ICON cosT2080
DO 82 I = 1,3 cosT209¢C
IC = 1 C0sST2100
N2 = 0 c0sST2110
N2 = 0 cosT2120
NS2 = O Cc0sST2130
DO 80 12 = 1,N2 C0ST2180
IP (IARI(1I2).EQ.0) GO TO 7u C0ST2150
N1 = 332 ¢ 1 COSTZ160
N32 = N31 & IARI(ID) - 1 cosT2170
DO 72 13 = N31,%32 cosT2180
IP (IARG(I .2Q.0) GO TO 70 C0sST2190
LLR] B Ha2 « 1 C0ST2200
NG2 B N81 ¢ TARG(I3) - 1 c0sT2210
DO 68 Ia o NG, NG 2 c0sT2220
IPF (IARS(TI4).2Q.0) GO TO 66 c0sT2230
NS1 3 NS2 ¢ 1 C0sST2280
ns2 - NS1 & IARS(T4) - 1 C0ST2250
DO 64 IS - NS1,852 CO0ST2260
CS(X,I8) = D(TI,IC) * PACE(I,IQ) €0sT2270
IC = IC & 1 cosT2280
64 CONTINDE c0sT2290
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GO T0 €8 C0ST2300

66 cCoOmNTINDE C0sT21310
Ce(I,I4) = D(I,20) * PACE(I,ID) c0sT21320

IC = IC + 1 c0s7T2330

68 CONTINOE C0ST2330

Go T0 72 CCsT2350

70 CoNTINUZ C0sST2360
C3(X,13) = D(I,IC) ® PACE(I,I2) c0sT2370

IC = IC ¢ 1 cosT2380

72 cosTINOE CCST2390

GO TO 76 COST2800

78 CONTINUE Cc0osT2410
C2(I,I12) = D(I,IC) ®* PACE(I, ID €0ST2820

IC= IC » 1 CO0sT2830

76 CONTINDE CosT26a0

80 CoNTINDE COST2450

82 CONTINOEZ COST2u60
CALL SON(PAD) COosST2870
RETORN COST2480

END CosST2490
SUBROOTINE MODLAM (KONTRL) ®ODL 10

c mooL 20
(+4 |-u--..-u—--u-.--u---n--..--.--...u---u-..-.-:v..-u-.—---|HQDL 30
c | 80DL 40
c1 8Y R, J. BARNARD NOY 1974 {#0DL S0
c | ememsceenaan . |moDL 60
c {[aootL 70
c 1__-_____________________,__-______l!ODL 80
c MODLAR SUBPROGRAN CONTROLS THEZ ENTRY OF COST MODEL DATA PRON {#oDL 90
=3 | THE COMO PILZ AND THE LABOR ZQUIP & MATL DATA PROM LASA PILE. | #ODL 100
c1 EACH FIL® ®0ST B2 SEARCHED POR SPECIPIC DATA RECORDS THEN |#0DL 110
c PROCESSING CONTINUES WITH PROPER DATA IF 7OOUND OR TH® LAS? {s0oDpL 120
c ®ECORD ON FITHER PILZ IS OSED IP INPROPEZR SELEZTIONS HAVE BEEN | 80DL 130
c1 REQUESTED IN THE INPOT DATA CARDS. | HODL 180
c | RODL 150
C |mmsuee - ERSASESS SN SAssNssssssssssssssses | 90DL 160
REAL®"8 AC2, AC3, ACS, ACS, CITY, DATE, LOC 205L 170

REAL * 8 TYPE(2),TYPE1(2) ,LOCIN(4),IDD(380) 20DL 180
DIMENSION AT (20,8),8L(30,16),CNT (30, 16) ,NAC(12) q00L 190
DINENSION P(50) s0DL 200
COmNON / PORE / 20DL 210

1 TYPE, TYPE1, LOCIN, AC2(8,12), AC3(8,80), ACS(8,180y, moDL 220

1 ACS (8,320), DaTE, D(3,380), TITLE(20), HmODL 230

1 I*M1, TIAR2(S), IAR3I(1S), IARG(60), TIARS(180) . 1IS7, 160, MODL 240

! NIN, SOOUT, 1IDY, ID2, ID3, ICON, COHNO, LASA, ISDJ(3) #0D0L 250
CONNON / PROG / MODL 260

1 LoC(3), CITY(2S), CPCA(12,50), TYRSSS, TYRPrEm, YRCOP, 1INN, #CDL 270

1 ave, 1IBS HODL 280
cosaox , ooT / s00L 29C

1 BVE, C2(68,12), C3(4,60), Cu(4,180), CS(a,800), c2C(e8,1?y, HODL 300

1 C2T(9,12), BSCL, SPXC, SSwC, SsiC, scowr, sSTDC, TIC, HODL 310

1 TDA, ©H8S(7), =mES, IAC, 1IPG, N2 20Dl 320
CONBON / NANL / f0DL 330

T AEB(12), ALB(12), AEB(12), APC(12,50), ALS(12,50), H0DL 360

1 ANS(12,50), BPC(12,50), BLS(12,50), BES(12,50), APC(12), #ODL 350

1 BPC(12), 7TYES(SO), AA(3,12), COm(12), COS (12), cCoONTL(1D), 50DL 360

1 CONTRE(12), CONTE{12), DEOT(12), PACS? (12,16), PACS2 (12,16), #mopL 1370

1 PACS3(12,8), RIS, RIBA, RINT(S0), PO, TYBC, YPIRST, TYLAST, %0DL 380

1 PILS(20), PACE(3,12), ANAN, AMANB, E&W, ISITE(20), NONSL, s00L 3990

' OTP(12), OTPP(12), OVERS(12), MAT, SRP(12), 8EI(12) 20D0L 400
INTEGER CONO 50DL 410
REWIND CONO S0DL 420
REVIND LANA %0DL 430

 ~4 |-..---‘-—-..m.-.---u.-------u.---.‘-—m-.u---"--u| "ODL a0
c | 90DL 450
c IP KCNTRL = 1 BOTH THE COST NODEL PILE (COBOy AND THE | BODL 460
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! EQUIP LABOR & MATL COST PILE (LAMA) WILL BE READ IN. - 180DL 470
T Y P AT T T SR ¥
| IP KRCNTRL = 2 THE COST MODEL PILE (CONO) IS READ IN AND THE | HODL 490
! 2QUIP LABOR & BATL COST PILZ (LAMA) WILL BE SEIPPED. | 8O0DL 500
| | 80DL 510
|"ezassssessen =aw SEERsssEssIsrsssssssssssssasssees= | HODL S$20
2 PEAC(CCPC,ENDmA) 50DL S30

1 TYPEl, 1IDD, TITLE, YBC, BWE, AA, IAR1, TIAR2, IAR3, HODL 540

1 IAPE, IARS, CPCA, PACS Y, PACS2, PACS3, AEBR, HODL S50

1 AnB, ALB, D, AC2, AZ3, ACH, ACS, PO, cos, #ODL 560

1 HRT, NRP, RAA, NIARG, NIARS, ¥ced, NAC, IaC2, #oDL S70

1 TAC), IACH, IACS 50DL 580

IF (TYPE1(1).EQ.TYPE{1)) GO TO 8 HODL 590

GO TO 2 HCDL 600

6 WRITZ(NCOUT,S00) TYPE (1) HODL 610
D06 L = 1,20 HODL 620

6 WRITE (NO0T,502) HODL 630

8 CONTINODE MODL 640
ANANE = NMHT BO0DL 650
REVIND CONO BODL 660
TYPE(1) = TYPE1(Y) BODL 670
TYPE(2) = TYPE1(2) MODL 680

P = (YRPER - YRSSS) / (YRCOP - YRSSS) HODL 690

NY = N2 ¢ 1 20DL 700

DO 14 I=2,NX moDL 710

DO 10 K= 1,1ImN BOOL 720

10 P(X) = CPCA(I,K) HODL 730
CALL DELOP (P,P,PO,IMN) HODL 740

DO 12 K = 1,IRN HODL 750
CPCA(I,K) = P (X) HODL 760

12 CONTINDY? Koot 770
14 CONTINDE EODL 780
I? (KONTRL.EQ.2) RETORN 20DL 790

| e S A N N N RN SIS INIS SIS ISSEssEsssresswaseszsssses | NODL 800
| | #oDL 8190
! CHECK "OR LOCATION IN GEOGRAPHIC TABLE | #0DL 820
| ®® NO DETAULT OPERATIONS - ERRORS OTILIZ® THE LAST LOCATION POR | 5ODL 830
! CONTINOING EXEBCOUTION WITH ERROR NOTICE GIVEN. |20DL 840
! |80DL 850
| s s s N N N NSNS SN FEEE IS IRRERrssTssasssssssmsss | NODL 860
Do 16 J N 1,N08SL sopL 870
READ(LAMA,Z2ND=18) IR, IS, IT,LOCIN,AT,BL,CHT RODL 880

IP (LOC(1).NE.LOCIN(I)) GO 10 16 HODL 890

GO TO 22 40DLl 900

16 CONTINDE HODL 910
18 REWIND LASA HODL 920
VRITE(NOOUT,S04) (LOC(I), I=1,3) 50DL 930

DO 20 L = 1,20 HODL 940

20 WRITE(NOOT,S02) HODL 950
J = NUNSL HODL 960
HODL 970

|2 s s S S N T N A T IS AN SIS ES TN SRN NS |80DL 380
| | BODL 990
| DETERMINE LATEST YEAR OP LABOR AND BATERIAL COSTS POR THIS | 80D L1000
! LOCATION, | #0DL1010
| 1 80DL 1020
e s I N Y N A IS NIEE S ISR SSsssssssssssxssxss=s| BODL1030
#0DL1040

22 ISITE( M - J HODL1050
AT = 0, MODL1060

DO 28 I = 1,30 HOD L1070

28 IP (AT (I,1).GT.AAT) HAAT = AT(I, V) HODL1080
YLAST = HAT MOD L1090
RETORN 20DL1100

S00 FORMAT(*1',T12,A8,' TYPZ OF PLANT NOT POUND ON COST MODEL TAPE, CHNODL1110
T2CX RECUESTED TYPZ POR SPELLING AND CARD POSITION'//) MCDL1120
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$02 PORAAT (* ',720,50('<>")) #0DL1130
508 PORNAT (*1°,3A8,' WAS NCT POUND IN TABLE OP CITIES- CHECK CITY NANENODL1140
1 POR SPELLING AND CARD POSITION'//) H0DL11S50
END HODL 1160
SUBRCUTINE DELOP(P,P,PO,IN) pLor 10

| sesswssas SaECSEsSIENSSSsEn === ==s===|DLOPF 20
| | DLOF 30
| THIS SUBPROGRAN MAPS THE PONCTION P(Y,PO) . |pLor &0
| INTO A NEW PONCTION P(Y,P), WHERE BOTH PUNCTIONS jpLor S0
! HAVE THE SAAEZ END POINTS (YS AND YE) B80T somE {DLOP 60
| ARBITARY POINT YN IS CHANGED - {pLor 70
| WRERE P =(YR-YS)/(YE-YS) USED POR ADJUSTING CASH PLOW CORVES. | oLor 80
| |pLor 90
e e S S S e e s | AL
! {DLOP 110
| BY: R®. C., DELOZIBER DATE: AOGOIST S, 1974 | bpLor 127
| HODIPIEC 8Y: C. R. HUDSON DATZ: OCTOBER 17, 1977 |0LOP 130
| {DLOP 140
|=as mne == == TrESETTTSTITSINNS == =zzssssss=sss=| LOF 150
DINENSION P(IN),G(SO) pLor 160

LNY = PO*IN ¢ .5 DLOF 170
LE2 = P *IN ¢+ .5 DLOP 180

IP (LB2.1T.2) LH2 = 2 pLor 190

IP (L8Y.P2Q.LN2) RETURN DLOP 200

NO 3 I=1,In DLOF 210
36(0) =2 pLor 2290
81 = LE1=1 oLor 230

81 = a1 / (LE2-1) DLOF 280

Al = LEY1 - B1oLE2 DLOP 250

82 = I8 - 1M DLOP 260

B2 = B2 / (IN-LAD) pLor 270

A2 = LB - B2%LEN2 pLor 280

DO 2 I=1,LN2 DLOP 290
L= Al ¢ B1°T » .S pLOP 300

I? (L.LT.1) L=1 pLor 310

IP (L.GT.LN1) LsLANY DLOP 320

P(I) - G(L pLo? 330

2 CONTINDE DLOP 340
LY = LE2 ¢ 1 pLOP 350

DO & I=LX,IN pLO? 360

L ® A2 ¢ B20T » _§ pLor 370

I? (L.LT.LEY) L=LAMY DLOP 380

I? (L.GT.IM 1=IN pLoF 3%0

P(I) - G(L) DLOP aQ0

B CONTINDE DLOF 210
RETURN DLOP 420

END DLOP 430
SUBROUTINE CONIV (AR, 3E2,AL,BL,AN,88,IL, "L, P8, P2 PIL,YPIRST,YLASY, CONI 10

1 YBC,¥N2,1AHA) CcoNx 20

| e m— TEEssssysse = =azsssssss=ssss===s | CONT 30
| |CONI a0
| CONIY IS CALLED PROM COST SUBRCUTINE POR EVALUATION OF ICONI SO
| ESCALIATICY CONPONENTS. |CONI 60
| |corxr 70
B i e e i W R R e e e T
| jcosx 90
| BY B. C. DELOZIER AND B. B. SRITE 01,01/72 ICONI 100
! |CONI 110
| SODIPIED B8Y C. R. HUDSON 10=-17-77 1CONI 120
! |CONI 130
| === SERsssssssssssesssezasssss | CONT 140
| s esswss=w =wmn = sazsswsssssess=sa |[CONI 150
| {CONI 160
! AZ EQUIPHENT COST IN YBC |CONI 170
| BE ESCALATION RATE POR EQUIPHENT fCoNg 180
! AL LABOR RATE IN YBC |CONT 190
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! BL ESCALATION RATE POR LABOP ICONI
| AN HATERIAL COST IN YBC |CONI
| BN ESCALATION RATE POP HATERIAL |CONI
| L LOCATIONS TO BE STOUDIED ICONI
! re PACTOR POR EQUIPHENT TYPE |CONI
| rL PACTOR POR LABOR TYPE |CONI
| 1 4.] PACTCOR POR MATERIAL TYPE ICONI
| rIL PACTOR FOR LOCATION 1CONI
| YFIRST PIRST YEAR PERTAINING TO LAAA PILE DATA |CONI
! TLAST LAST YEZAR PERTAINING TO LASA PILEZ DATA |CONI
| N2 NONBER OPF 2-DIGIT ACCOUNTS (DIRECTS & INDIRECTS) |CONI
1 YBC Y2AR OF BAST MODEL COSTS |CONI
1 |CONI
|sszasscsess NN ARICESEESaTEssssss=sssssssssss|CONI

Conl

DINENSION AZ(12) ,BE(12) ,AL(12),B8L(12),AN(12),BR(12),PL(12,16), CONI

1PN(12,16) ,PE(12,8) ,PIL(20),A(20,8),B(30,16),C(30,16) ,YR(30), coNI
2RE(30) ,BN(30),RL (30) CONI
DIAENSION TL (20) ,SAE(12) ,SA®(12),SAL(12),SBE(12),S88(12) ,SBL(12) CONI
DINEKSION LOCIN(9) CONI
REVIND LANA CONI

Do 2 I = 1,20 con:

IP (T1(I).2Q.0) GO T0 & CcoNI

2 CONTINDE CONI
1 = 21 CONI

8 CONTINDE CONI
Inx = IL(I-1) CONI

[ I ¢ = 1,82 CONI
SAE(I) = 0.0 CONI
SBE(T) = 0.0 CONI
SAR(Y) - 0.0 conl
spa(I) - 0.0 CONI
SAL(T) = 0.0 CONI

SBL (I) - 0.0 CoNI

6 CONTINDE CONI
CONI

| S s s N N IS S NSNS SIS IS SSSsSEessssassssssssawsxs | CONI
| |CONI
| SEARCH POR MAXINOM OP 20 LOCATIONS WAICH CAN BE CONSBINED POR | CONI
| REGIONAL PROJECTIONS. ICONI
| ICONI
| sEs e s N S I R Y RS IS NI ISESSICISIEsssssssesmmass |CONI
CONI

Ic = 1 CoNI

PO 18 1 = 1,I8x COoNI
READ(LANA,END=22) IR, IS, IT, LOCIN, A, B, C CONI

I? (IL(IC).NE.I) GO TO 18 CONI
WRITE(6,500) LOCTY CONI

Ic - ic ¢+ 1 coml
CONI

[ R e T T L T T T === sssscssssss | CONT
| |CONI
| PROCESS THE 2-DIGIT ACCOUNTS | CONI
| {CONI
(S s s N I N I SN SIS IS S ST SNSSNEY Eamssasssewes | CONI
CONI

D0 16 J - 1,82 CONI

DO 8 K = 1,30 CONI
RE(K) = 0.0 coN

RL (X) = 0.0 CONI
R(K) - 3.0 CONI

8 CoONTIND? con:
KK - 0 CONI

DO 12 K = 1,30 CONI

I? (A(K,7) .2Q.0.0) GO TO 14 CoNI

IP (A(X,7).GT.YLAST) GO TO 18 CONI

200
210
220
230
280
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
a20
@30
"TY)
850
w60
470
ago
“s0
500
510
$20
530
5S40
$50
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
7480
750
760
770
780
759
800
810
820
830
840
8s0
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I? (YPIRST.GT.A({X,1)) GO 70 12 CONI 860
SONEQT = 0., CONI 870
SOMLAB - 0. CONI 880
SUNEAT - 0. CONI 890

K - KK + 1 CONI 90¢

DO 10 L - 1,16 CONI 91C
SURNAT - SONBATePN(J,L) CONTI 920
SONLAB = SUMLABePL(J,L) CONTI 930

IP (L.1T.9) SUMEQT = SOUMEQT + P2 (J,L) CONI 940

IF (L.LT.9) RE(KK) = RE(KK) * A(K,L) * PE(J,L) CONI 950

RL (XK) = RL(KK) + B(K, L) * PL(J,L) CONI 960

RE (KK) - RE(KK) ¢ C(K,L) * PH(J,L) CONI 970

10 cCoNTINOR CONI 980
IP (SOMECT.N¥E.0.) RZ(KK) = RE(XK)/SONEQT CONI 990

IP (SUSLAB.NE.O.) RL(KK) = EL(KK) /SONLAB CONIT000

IP (SUMBAT.NE.O.) RN(EKK) = RA(KK) /SONAAT comsIN010
IFP(RE(KK) .GT.0.) RE(KK) = ALOG(RE (KK)) CONIN020

IP (RL(KK) .GT.0.) RL(KK) = ALOG (RL (KK)) CONTI1030

IP (RM(KK) .GT.0.) RN (KK) = ALOG (R™ (KK)) CONI0&0
TR(KK) = A(K,1) = ¥YBC CONIN0SD

12 CONTINDE CONI060
16 coNTINDZ CONI1070
CALL PITS (YR, R2, KK, ARY, BEV) conNI080
CALL PITS (YR, RL, KK, ALY, B8LY) CONI 090
CALL PITS (YR, RN, KK, AN1, BEY) CONIN100
SAE(J) = SAR(J) + PIL(IC-1) * AE1 CONINIIO
SAL (D) = SAL(J) & PIL(IC~-1) ® ALY coNIY120
sSam () - SAB(J) ¢ PIL(IC-1) * am CONI1130
SBE(J) = SBE(J) + PIL(IC-1) = a2 CONIT40
SBL(J) - SBL(J) ¢ PIL(IC-1) = BL1 CONTI1150
SBR (J) = SBH(J) + PIL(IC-1) = =3y CONIN160

16 CONTINDZ CONIN170
8 CONTINOZ CONIT1180
DO 20 J - 1,92 CONIT190
AE(J) = SAZ(D) cowIt200
BE(J) = SBE(J) CONI1210

AL (D) - SAL (D) comIi220
BL(J) = SBL(J) CONIT230
AN(D) - SAR (D) COovI240
LLEGS - spa(y) coNI1250

20 cCosTINUE CONI1260
22 RETURN CONIN270
SO0 PORNAT('OCONIV CALLED = DATA PIT DONZ ON ',8A0) CONIT280
END CONI 12350
SUBROUTINE PITS (X,Y,N,A,B) PITS 10
PITS 20

|mew s swn e - TSNS EEANSINNNEN S I IS =az===| PITS 30
! PITS 40
| EVYALUATE COEZPPICIENTS A AND B OF LN(Y) = LN(A) + 8 Ly (X) |PITS SO
| e e e ccnnccnccccencsccscsccneseas < === |PITS 60
| LINEAR PIT ... R.C. DELOZIZR ..... S/17/72 | PITS 70
! |PITS 80
| == wey mm. - m=mmsw SEESSSSEsSsaseERITESsssEsgwss sseszs | PITS 90
PITS 100

BEAL I(W) ,T(W) PITSs 110

R = L} PITS 120

ST - 0. PITS 130

s$12 - 0. PITS 140

sY - 0. PITS 150

sIY - 0. PITS 160

DO 2 I - 1.8 PITS 170

ST - SX + X(I) PITS 180

X2 - SI2+ X(I) ee2 PITS 190

sY - SY +Y(I) PITS 200

sIY - SIY+Y (D) *I () PITs 210

2 CONTIMNORZ PITS 220
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B - (SY®SI-SIY*R) /(SX*SX~-SX2*
& - (SY-B*SI) /R

A - EXIP (A)

B - EXP (B)

PETORN

END

SOUBROOTINZ INDOUSE(N2)

PITS
PITS
PITS
PITS
PITS
PITS
INDO

A RN ARSI NSNS NS SN SN A R A NSRS T AN ST NN EES |INDD

TAIS SUBPROGRAN USES NORNAL INPUT CARDS
TO ALTER THE ESCLATION BATES TO PORN A
TIME DEPENDENT NONLINBAR PUNCTIONAL SYS

BY: R. C. DELOZIZR DATE: SsBE

TEN.

PT. 12, 1974

MODIPIED 2Y : C. R. RODSON ocT. 6, 1977

IIRDO
|TEDO
| INDU
|INDO0
I1I%DO
| INDO
|INDO
| INCD
|1I®DO
1INDD
{INDU

ikt e D L —— jInpe

DIwWENSION ICARD(20),A(12,3),B8(12,3) ,AX(12,
DINENSICR PNT(7), PCH(8)
REAL * 8 TYPE(2), TYPE1(2),LOCIN(4)
REAL®8 AC2, AC3, ACH, ACS, CITY, DATE, LOC
COnNO® / PORY /
1 TYPE, TYPE1, LOCIN, AC2(8,12), AC3(S,
1 ACS(8,320), DOATE,
1 IARY, IAR2(S), IAR3I(1S), IARG(60), IA
1 NIN, wOUT, 1ID', 1ID2, 1ID3, ICON, COAM
COMMON / PROG /
' LoC(3), CITY(2S), CPCA(12,50), TYRSSS,
! wep, 1IBS
CONNON / NANML /
AEB(12), ALB(12), ANB(12), APC(12,50),
AMS (12,50), 8rPC(12,50), BLS (12,50), 8n
BPC(12), 7TYBS(SO0), AA(3,12), COB(12),
CONTN (12), CONTE(12), DEOT{12), PACSY (
PACS3 (12,8), RIB, RIBA, RINT(S0). PO,
PILS(20), PACE(3,12), AMAN, AMANB, &V
OTP(12), OTPP(12), OVEBRS(12), MHT?, =H
CONNON /TELPRT,/ 1ISET
DATA PHT/* (4PS*,0.3,T°,'71,P¢,910,2',°,7T1,
DATA PCH/® (2PS*, ' (4PS', " (6PS*,* (8PS,
ISET = 0
IN - 1
I - 1
REVPIND ID3
= ¥2 -7
PET(1) = PCH(N)
NOV¥ = NIN
I? (IPS.NE.1) NO®% = D)
WPITE (¥O0T,S500)
2 CoNTINOE
IC= 0
DO 8 J=1,3
READ (NOW,508) (A (X,J),B(K,J),K=1,7),T,ICAR
VRITE(NCUT,S02) ICARD
IP (IPS.2Q.1) WRITE(ID3,508) ICARD
I? (T.1%.-1.) GO 70 6
READ(®CW,PuT) (A(X,J),B(X,J),K=8,N2),7,ICA
VRITE(NOUT,S502) ICARD
IP (IBS.2Q.1) WRITE(ID3,508) ICARD
8 CONTINDE
IP (T.GE.YES(1)) GO TO 6
DO 20 K=1,%2

e L

3),81(12,3)

60), AC4(8,180),
D(3,380), TITLE(20),

B5(180), IS8T,

Igo,

C, LAma, 1ISDJ(3)

YRPER, YRCOP,

ALS(12,50),

Inn,

$(12,50), APC(12),
COS(12), CONTL(12),
12,1€) , PACS2(12,16),

YBC, TYPIBST,
» ISITE(20),
P(12), HWEI(12)

YLAST,
sousL,

',120440,0) vy

0

INDO
INDOD
INDD
INDU
INDO
INDUD
Indo
INDD
INDO
Inpo
INDO
I®DO
INDD
INDOD
I¥DO
INDD
INDD
InDU
I%Do
INDUD
Iup0
I®DO
I§D0
INDO
INDD
INDO
IyD0
INDO
INDU
INDO
INDO
INDO
INDOD
INDOD
INDO
INDD
INDU
INDO
IFDO
INDD
INDO
INDOD
INDO
INDO
INDO
INDO

230
260
250
26¢C
270
280

10

20

30

40

S0

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
260
250
260
270
280
290
300
310
320
330
60
350
360
370
380
390
660
810
420
430
4a0
850
460
470
880
2990
S00
510
520
530
sa0
S50
560
570
s80
590
600



132

AX(K,1) = APC(K, 1) INDU 610
AX(X,2) = ALS(K, 1) INDU 620
AX(K,3) = ANS(K, 1) INDO0 630
BX(K,1) = BPC(K,1) INDO 640
BX(K,2) = BLS(K,1) INDO 650
BX(K,3) = 3AS(K,1) INDO 660

20 cosTINOE INDU 670
=1 INDO 680

I =1 INDO 690

TR = YES(1) - T INDO 700

T . YES(Y) I¥DU 710

IC = 1 INDU 720

PO 30 J=1,3 INDO 730

DO 30 K=1,N2 INDO 740

I? (A(K,J) .L2.0.AND.} (K.J).L2.0.) GO TO 30 I¥D0 750

I? (B(K,J).L2.0.) B(K, ) = BX(K,J) I¥D0 760

I? (A(K,J).GT.0.) GO T. 15 INDD 770
A(K,J) = AL(K,J) * (B(K,J)/BX(K,J))*eTH INDOD 780

GO0 TO 20 INDO 790

15 A(K,J) = A(K,J) * B(K,J)®e\n I¥DO 800
30 CoNTINOE INDT 810
. CONTINUE INDD 820
I? (I.¥2.1) IN=I-1 I¥D0 830

™m .- 1 I¥DO 8a0

I? (I.GT.INN) RETORN INDO 850

DO 10 II = I,IAN I8D0 860

I¥ (II.¥2.1) IN1=II-1 I¥D0 870

DY =  YES(II)-YES(IN) I¥D0 880

DO B KK = 1,82 INDU 890

APC (KK, II)=  APC (KK,1¥) *SPC(KK,IN)**DY I¥D0 900
ALS(KK,II)=  ALS (KK,IN)®BLS(KK,IN)eeDY INDO 910
ANS(KK,II)=  ANS (KK,I¥)*BOS (XK, IN)%eDY I¥D0 920

BPC (KK, II)=  BPC(KK,IN) INDO 930

BLS (XK, II)=  BLS (KK,IN) INDO 980

BAS (KK, II)= 23S (KK,IN) IRDO 950

- CONTINOE INDO 960
I? (T.GE.YES (I¥1).AND.T.LE. (Y2S(II)+.001)) GO TO 18 INDO 970

10 CONTINDE IN00 980
RETORN IND0 990

1 CONTINUEZ I¥D01000
I - I INDU1010

DO 16K = 1,82 I1¥D01020

I? (A(K,1).GT.0.) APC(K,II)=A(K,") IND01030

I? (A(K,2).GT.0.) ALS(K,II)=A(K,2) I¥D01080

I? (A(K,3).GT.0.) AAS(K,II)=A(KX,3) INDD1050

I? (B(K,1).GT.0.) BPC(K,II)=B(K,1) INDD1060

I? (B(X,2).GT.0.) BLS(K,II)=B(K,2) IND01070

IP (B(K,3).GT.0.) BNS(K,II)=B(K,3) IND01080

16 coNTINDE I¥D71090
I? (T.NE.YES(1)) ISET=1 IND01100
YES(II) = T I¥DU1110

I? (IC.2Q.1) GO 7O 2 INDO1120

I=s I + 1 INDOU1130

G0 TO 2 INDU1180
SO0 PORMAT (*OIYPUT CARDS TO PRODOCE TINE DEPENDENT 2SCALATION RATES' INDO1150
1 /,0+%,60("_")) I¥DOU1160
502 PORMAT (1X,%70,20A8) I¥D0Y170
S0 PORNAT ( 16475.3,210.2,71,2044) I¥D01180
S08 PORMAT (2044) INDO1190
¥D I¥DU1200
PONCTION CLAB(K,ITY?,Y) CLAB 10

c CLAB 20

C e e as s s s e s . S S A SN I TN I SN T R TS TR AN N RN {CLAB 30

c ICLAB 40



oo onNnaoONonNnnooan

anannona

|
|
|
|
|
!
!
|
|
1
|
|
|

12
14

o
1%

as

133

EVALUATE PROJECTED INDEXZS POR LABOR OR MATERIAL

L¢ = ACCOUNT INDEX
ITYP = ACCOONT COST TYPZ WHERE:

4 - YEZAR OP COST INDEZX PROJECTION

1 = PACTORY COSTS
2 = SITE LABOR
3 = SITE NATERIAL COSTS

COSTS

BY R. C. DEZ LOZIER AND B. B. SRITEZ WOV. 1972

REAL®S LOC,CIYY
COMMON ,/ NANL /
ABB(12), ALB(12), ANB(12), APC(12,50),

BPC(12), VYES(50), AA(3,12), COB(12,
CONTH(12), CONTE(12), DEOT(12), PACS1(
PACS3(12,8), PIB, RIBA, RINT(50), PO,

-k o s - -

CONNOX / PROG /

1 LOC(3), CITY(2S), CPCA(12,50), 7TYmSSS,
1 NWE, 1IBS

I = 188 - 1

00 2J = '0191

IP (Y.GE.YES(J) .AND.Y.LE.YES(J*1)) GO TO &
CONTINDEZ

J = INR®

CONTINDE2

IP (Y.LE.YES(1)) J= 1

IID = Y - YES(J)

GO TO (6€,8,12) ,ITYP

CONTINOE

CLAB=APC(K,J) ® BPC(K,J) ** IID / AEB(K)
RETORN

CONTINDE

CLAB = ALS(K,J) ® BLS(K,J) ®® IID / ALS(K)
RETURN

CONTINDUZ

CLABE = ABS(A,J) ® 8BNS (K,J) &= IID / ANB(K)
RETORN

END

PILS(20), PACE(3,12), ANAN, ABANB, B8N,
oTP(12), OTPP(12), OVERS(12), MHHT, H8HP(12),

ALS('2,50),

ARmS (12,50), BPC(12,50), BLS(12,50), BES(12,50),

cos(12),
12,76),
YBC,

TRPER,

APZ (12),

CONTL(12),
PACS2(12,16),

TPIRST,

ISITE(20),

HVI (12)

YRCOP,

SUBROUTINE ADYR(YES,YCOMB,CH,CH1,YRS,YRE,CPCA,INN,IBIN)

|--.-.----.n.-.--t-------..----------—--c--------a--a.sc--a----s tADYR

YLAST,
NoRSL,

Inn,

ICLAE
ICLAE
ICLAR
ICLAL
| CLAB
ICLAB
ICLAB
ICLAB
{CLAB
1 CLAB
ICLAB
ICLAB

N N N S I I I O S I T R E NS TSNS NEEISSCENS == IS ' CL‘ B

CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLASB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
CLAB
ADYR

ADYR

ADYR SUEPROGRAM ADDS THE WOLTIPLE ONIT*S CASHPLOW CURVES TOGITIzR IADYI
|ADYR

8Y C. R. HODSONW OCTOBER 1377 |ADYR

{ADYR

SaTesssssETsSaSses mxssw sxsssssssssssssssssssssssess=| ADYR
DINENSION YES(S50Y), TCOH!(SO) LLN(50),CNH1(50),CN2 (S0),CNH3(S50) ADYR
DINENSICN YX(50),CPCA(12,50) ADYR
TIn = YRE - IRS ADYR
DO 18 I=1,INN ADYR
CR2(I) = 0. ADYR
cCu3(I) = 0. ADYR
J= 2 ADYR
K= 2 ADYR
DO 15 I=1, 1NN ADYR
YX(I) = YRS & CPCA(1,I)eTIN ADYR
IP (I3IN.2C.0) GO TO 30 ADIR
IF (J.GT.INN) Cm2(I) = CHY(INM ADYR
I? (J.GT.I8M) GO TO 30 ADYR
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IP (YCOMB(J~-1) .GT.YX(I)) GO TO 30 ADYR
IP (YCCEB(J).LT.YX(I)) GO T0 25 ADYR
CH2(I) = CH1(J=1) & (YX(I) =~ YCOMB(J~1))/(YCOMB(J)~YCOAB (J=1)) ADYR
1 #(Cu1 (J)=-CBY(J-1)) ADYR

G0 TO 30 ADYR

235 3 = J ¢ ADYR
GO TC 4S ADYR

30 IP (K.GT.INE) CN3I(I) = CH(InN) ADYR
I?P (K.GT.INN) GO TO 1S ADYR
TP (YES(K-1) .GT.YX(I)) GO TO 15 ADYR

IP (YES(K) .LT.YX(I)) GO TO 135 ADYR
CHI(I) = CN(K=1) o (YX(I)-YES(K=1))/(TES(K) =~ YES(K-1)) ADYR

1 *(CH(K) - CH(K-1)) ADYR
GO T0 15 ADYR

S K=K + 1 ADIR
G0 TO 130 ADYR

15 coNTINOR ADYR
DO SO I=1,INMm ADYR
CE1(I) = CN2(I) + CH3(D) ADYR

SO YCOMB(I) = YX(I) ADYR
RETORN ADYR
E¥D ADYR
SUBROUTINE SOUHN(PAD) son
sun

| e —- SN EaESssSsSTSsSssssITSsEIsEcsasss=e | SON
| 1son
{ SOM SUBFROGRAN SUNS ALL THE LOWEST LZVEL COSTS ™ THEIR HIGHEST | SUN
| LEVEL. | son
! | Son
! BY B. C. DE LOZIER AND R. J. BARNARD APRIL 197S |1Son
| |son
| SCDIPIZD BY : C. R. HODSON OCTOBER 1977 | sOn
| sun

'|-..- - smus FEssTIEssssssssssssxsssssss| SO
REAL * 2 TYPE(2),TYPEY (2) ,LOCIN(8) son
FEAL®S AC2,AC3,AC8,ACS,DATE son
DINENSICN PAD(3,12) son
CONNON / PORN / son

1 TYPE, TYPE1, LOCIN, AC2(8,12), AC3(8,60), ACs(8,180), son

1 AC5(8,3209, DATE, 0(3,380y, TITLE(20), SOA

1 IARY, IAR2(5), TIAR3(1S), IARG(60), IARS (180), IST, 1IGO, son

1 ’¥I®, ©wOOT, 1IDY, 1ID2, 1ID3, ICON, CONO, LAEBA, ISDJ(I) son
comnnoy , ogOT / son

1 BWE, C2(6,12), C3(e8,60), Cu8(68,180), CS(4,800), C2C(4,12), son

1 €27(8,1), BsCL, SP®C, SSAC, SSLC, SCONT, STDC, TIC, son

1 TDA, BES(7), @umES, IAC, 1IPG, N2 son
CONNON / NABL / soe

1 AEB(12), ALB(12), AMB(12), APC(12,50), ALS(12,50), son

1 ABS(12,50), B8rPC(12,50), BLS(12,50), BNS(12,50), APC(12), son

1 BPC(12), TYES(SO0), AA(3,12), COB(12), COS(12), CONTL(12), son

1 CONTH(12), CONTE(12), DEBOT(12), PACS?(12,16), PACS2(12,16), sOM

1 PACS3 (12,8), RIB, TRIBA, RINT(SO0), PO, YRC, YPIRST, TYLAST, SOM

1 PTLS(20), PACE(3,12), ANAN, ANANB, HW, ISITE2(20), NOASL, son

1 OTP(12), OTPP(12), OVERS(12), @=RT, HNHP(12), HA¥I(12) son
INTEGER CONO son

| = TESSESENS ICANSEEESESsssT IS TARssensnansw | SON
| | SON
| CLEAR ALL COST COLLECTING ARPAYS | SOn
| SOn

:-'--.. EETRTETSTILREITATITNRT s was | SUN
DO 18 I = 1,3 son
¥32 = 0 sOn
Na2 = 0 . son
§52 = O 0N

DO 16 I2 = 1,N2 son

IP (IAR3(TI2).EQ.0) GO TO 12 son
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N31 = N32 + 1 sos
N32 = K31 ¢ IARI(I2) - 1 son

DO 10 I3 = M31,N32 sos

IPF (IARG(I3).Z2Q.0) GO TO 8 son
N1 = NG2 ¢ 1 son
NG2 = NG1 & TARG (I3 - 1 son

DO 6 T4 = N4, NG2 son

IF (IAFS(I®) .2Q.0) GO TO & son
NS1 = NS2e¢ 1 son
¥52 = NS1 + IARS(I4) - 1 son

DO 2 IS= WS1,N52 son
CS5(e,1%) = 0, sun
ce(Y,Ia) = 0, SOA8

C4 (&, ,I6) = 0. son
€3(1,13) = 0. son
Ci(s,I7) = C, son
C2(1,I12y = 0. son
c2(s,I2) = C. son

2 CONTINDE sUn
GO TO 18a son

4 CONTINDE son
ca(a,Iuy = Q. son
€3(1,13) = 0. sus
Ci(s,I3) = 0. sun
C2(I,I) = 0. son
C2(8,12) = 0. son

€ CONTINOZ sun
GO TO 16 son

8 CONTINDE soN
C3(4,I12) = 0. son
€2(1,12) = 0.° son
C2(,12) = 0. son

10 CONTINOE son
G TO s son

12 cCoNTINOE son
c2(s,12) = 0. son

18 CONTINDE sun
C2C(4,1I =0, son
C27T(8,1I7) = 0. son

IP (I2.LB.IAR2(7)) MHS(I2) = O son

16 CONTINDZ son
18 CONTINOE son
srac = 0. son
SsSLC = 0. son
ssnc = 0. son
TIC = 0. sun
TICT=0. son
SCONT = Q. son
T0C = 0. son
ARAS = 0 son
|e=s sessessawsEnBww SRS ATES SIS EIEINSESIsSssssssazsssszsss | SON
| |son
! SOUN ALL ACCOUNTS TO THEZ NEXT ACCUNULATIVE LEVEIL | SOn
| | son
| = s s s N I N I SNSRI IEEARTSSCESEsssss s nss| SON
DO 38 I = 1,3 son
N32 = 0 soN
N2 = 0 son
N52 = 0 son

DO 36 12 = 1,82 son

IP (IABI(I2).2Q.0) GO TO 30 son
N31 = N32 « 1 son
N32 = N31 « IARI(I2) - 1 son

D0 28 12 = N31,N832 son

IP {IARG(IN.EQ.0) GO TO 26 son

Nu = NG2 & 1

son
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Na2 = §&1 & IARG(IY) - 1 son
DO 28 Tu = NG, NG2 som
IP (IARS(IN).2Q.0) GO TO 22 son
LR a NS2 + 1 son
52 = ¥S1 + IARS(I8) - 1 son
D0 20 15 = §51,0952 son
CS5(8,I5) = CS(4,IS) * CS(I,I9) son
Ca(I,Iu) = Ca(I,I8) & CS(I,I9) som
C8(8,Iu) = Cn(q,I8) « CS(1,I%) SOnm
C3(I,I2) = C3(I,I3) + CS(I,19) son
C3(8,I3) = C3(8,I3) + CS(I,1I95) son
C2(I,I2) = C2(X,I2) + CS(I,I%) son
C2(4,I® = C2(6,I2) » CS(X,19) sona
20 CONTINUR son
GO TO 28 son
22 CONTINOZ son
Ca(a,I8) = C8(4,IQ) & Cu(I,Iq) Son
CI(X,IH = C3(I,I3) ¢ Cu(I,10) son
C3(8,Id) = C3(8,I3) & CU(I,Iy) son
C2(I,I2) = C2(I,I2) + Cu(I,InH) son
C2(8,I2) = C2(8,I2) ¢ Ca(I,1In) son
24 CONTINDE sun
G0 T™O 28 snon
26 CONTINOEZ son
C3(8,I3) = C3(4,I3) « C3(I,IM son
C2(I,I2) = C2(1,I2) + C3(I,1)) son
C2(8,I2) = C2(8,I2) & C3(1,13) son
28 CoONTINUOE son
GO0 T0 32 soa
30 comTINDE son
C2(8,I2) = C2(8,12) + C2(X,12) son
32 cosTiNOR son
IP (I.EQ.2.AND.I2.LE.IAR2(1)) BRS(I2) = C2(2,12) 7/ ALB(I2) son
1 /7 PACE(2,12) / PAD(2,12) / OTPP(I2) / (1. ¢ cos (12)) son
I? (I.2Q.2.AND.I2.LE.IAR2(1)) MNES = mMHAS + NHS (I2) son
IF (I.EQ.1) C2C(I,I2) = CONTE(I2) * C2(I,22)/ 100. sun
I? (I.PQ.2) C2C(I,I2) = CONTL(I2) ® C2(I,I2 / 100. sonm
IP (I.2Q.3) C2C(I,I2) - CONTN(I2) * C2(I,I2) / 100. son
C2C(8,ID - C2C(8,I2) » C2C(I,I12) son
C27T(I,12) = C2(I,T2) & C2c(I,I2) son
C27T(8,12) = C2T(8,I2) & C2X(1,1D) SOy
IP (I.E2Q.1.AND.I2LLE.IAT2(1)) SPNC = SPNC + C2(1,12) son
IP (I.EQ.2.AND.I2.LZ.IAR2(1)) SSLC = SSILC + C2(2,12) soN
I? (I.2Q.3.AND.I2.LE.IAR2(1)) SSNC = SSHC c2(3,12) soa
36 cowTINDE son
38 CONTINDZ son
IX = IAR2(Y) son
DO 38 I2 = 1,IX son
SCONT = SCONT ¢ C2C (8,12) son
STDC = STDC ¢ C2T(8,12) son
38 CONTINUE son
I = IAR2(Y) + 1 son
DO 35 12 = I, N2 son
TIC = TIC & C2(8,I0) son
TICT = TICT ¢ C27T(8,I2Y son
SCONT = SCONT ¢ C2C(8,1IQ) son
35 cosTiNOR sun
TOA = STDC + TICT son
RETORN soa
END son
SOBROUTINZ DELIN(R,C,G,YS,YE,CI,N,IAC) OLIN
DLIN
|one s s - sEssesssssasssssssxssss=ws | DLIN
| IDLIN
| THIS SUBPROGRAM EVALUATES THE INTEREST AND |DLIN

'

ESCALATION INTEREST DURING CONSTRUCTION |DLIN

1110
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1130
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1190
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1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
16400
1410
16820
1630
1440
1450
1460
1870
1480
1490
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1510
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1540
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1640
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1660
1670
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| I DLIN
§ S“asmssw g UL S R B SR R B S S R S B IDLIN
! IDLIN
| BY R. C. DELOZIZR DATE: JULY 21,1975 IS2LIN
| AL NS e - sSessasesnsse IDLIN
| {DLIN
| SODIPIED BY : C. BR. HUDSON OCTOBER 1977 |DLIN
! IDLIN
|=ss=snsss snses zma= szss=zsxssx=| DLIN
DINENSION R (50),C(50),G(12,50) DLIN

DY - TE-1S DLIN

CA= (H-1) /(YE-YS) DLIN

Cx = 1,/CA DLIWN

c1 = 0. DLIN

nc = 0. DLIN

DO & I - 2,8 DLIN

F1 ADJOSTS INTEREST BATE TO REFLECT PREQ. OP COMPOONDING DLIN
RY = R(I) DLIN
IP(IAC.EQ.Y) RY = CA® ((1.+R(I))®*CX - 1.) DLIN
FAC - RI® (G(1,I)=G(1,I-1)) *DY DLIW

CcI - CIe (C (I) +DC)®PAC DLIN

IP (IAC.2Q.1) DC = (I DLIN

C(I) = C(I) + CI DLIN

B CONTINDE DLIN
RETORN DLIN

END DLIN
SOBROOUTINE OUTPOT (IOP,IWANT,2SCLD) ooTP

| s s R S S I S N NS NN IS ST CSSSSSESaS {ooTe
| |o0T?
! POUTINE TO GENERATE OUTPUT REPORTS |jocTe
| 1LOTP
| == === e eeecccccccccccean=-= = == === 100TP
| 100TP
| | 00TP
! -} 4 |ooTP
| R.C.DELOZIZR |ooTP
| R. J. BARNARD |ooTP
| |ooTP
! MODIPIED BY : C. R. HODSON SEPTENBER 1977 |ooTP
| ENGINZERING TECHNOLOGY DIVISIONW | 00TP
| OAK RIDGE NATIONAL LABORATORY |joogTp
| 100TP
| R S N N N NN A IR I SA SIS EEEssasssssssosssssass| QUTP
ouTP

REAL = 8 TYPE(2) ,TYPE1 (2) ,LOCIN(G) ouTP
REAL * @ SINP/'SINPLE'/,CONP/'CONPOUND'/, TINT ooTe
REAL®=8 AC2, AC3, ACH, ACS, CITY, DATE, LOC ouTP
REAL®G AL(12)/120°A '/,BL(12) /12¢* B ouTP
DINENSION IC2R (12),PNAS(7),XC2(4,12),8X(1D ouTP
conmON /MOUT/DIDCI,BSCI ouTP
CONNON /RDNAIN/ ISTSIG ogTP
CONNCON / PORN / ooTP

1 TYPE, TYPEY, LOCIN, AC2(8,12), AC3(8,60), ACa(8,180), ooTP

1 ACS (8,320), DATE, D(3,380), TITLE(20), OO0TP

T IARY, IAR2(S), IAR3(1S), IARG(60), IARS(180), 1Is5T, 1IGO, ooTP

1 NIN, wOOT, 1IDY, 1ID2, 1ID3, ICON, COMNO, LANA, 1ISBJ(3) ooTP
CONNON / PROG / ooTP

Y LoCc(3), CITY(25), CPCA(12,50), ©YRSSS, YRPER, YRCOP, 1INN, ouTP

1! WWE, 1IBS oUTP
connox , 00T / ooTP

1 8wE, C2(4,12), C3(8,60), Cs(a,180), CS(8,800), C2C(8,1]), ogTP

1 C2T(s,12), BESCL, SPNC, SSEC, SSLC, SCoOW®, STDC, TIC, ooTP

1 TDA, BAS(7), 8NES, IAC, IPG, N2 ooTP
CONNON , NANL / ooTP

1 AZ8(12), ALB(12), ANB(12), APC(12,50), ALS(12,50), ooTP

1 ANS(12,500, BPC(12,50), BLS(12,50), BANS(12,50), APC(12), ooTP

70

80
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BPC(12), TYES(S0), AA(3,12), COB(12, CIS(1d), CONTL(12),

CONTM (1)), CO
PACS3 (12,8,

NTE(12), DEOT(12), PACS1(12,16), PACS2(12,16),
PIE, RIBA, RINT(S0), PO, TYBC, VYPIRST, TYLAST,

PILS(20), PACE(3,12), ANAN, AMANB, HW, ISITE(20), woaAsL,

oTP(12), OTPP

(12), OVERS(12), MNAT, NHP(12), AWI(12)

CORBON /TBLPRT/ ISET

INTEGER CONO

Illﬂll) - Ieq, !-3 . -S

IP (IAC.2Q.0) 7T

INT = SINP

I? (IAC.2Q.1) TINT = COAMP

IR = IAR2(YM)

DO 4 Ie=1, IR
FX(I) = 19 + 1
IR = IAR2(2)

DO S I=1,In

IX = IAR2(Y) »
SX(IX) = 90 + I
DO 10 I = 1,12
DO 8 J = 1,4

IC2(J,I) = C2(J
CONTINDE
IC2R(I) = XC2(4
CONTINDE

IP (ISTSIG.GT.O
I? (ISITE(2).GT
WRITEZ(NCOT,502)
WRITE (NOUT,504)
WRITE (NODT,S506)
DO 18 K=1,1Inn

WRITE(NOUT,508)
WRITE (¥2UT,510)
WRIT® (8007,512)
VRITE(¥OOT,S14)

I

1) /7 1000.
X)) ¢ .8

) 50 T0 16

.0) WRITE(NOOT,500)ISITE,PILS
YPIRST, TLAST

(¥X(I),I=1,82)

(AL(I) ,BL(I),I=1,%2)

TES (K)

(APC(J,K),BPC(J,K) ,J=1,02)
(ALS (J,K) ,BLS (J,K) ,J=1,%2)
(A8S(J,K) B80S (J,K) ,J=1,82)

IP (I85.2Q.0) GO TO 16

I? (IS2T.2Q.0)
CONTINUE
CONTINDE
CALL HEADS(DATE®
§OUT, IFG)
WRITE (NCUT,516)
WRITE®(¥0O0T,518)
"2 -
N22 -
ISTDCS = 0
DO 18 12 -
PARS (I2) = #RS(
Ir (reBES(ID) .G
ISTDCS = ISTDCS
VRITE(NCOT,S522)

GO TO 16

+IST,AWE,TYPZ,LOC,YRSSS,YRPER,YRCOP, INANT,

IRR2(M)
IAR2(2)

1,821
I2)
T.0.) PMAS(I2) = PHAS(I2) / 1000.
¢ ICIR (I2)
(AC2(J,I2),J=1,8),IC2® (I2),XC2(1,12),PHAS(ID),

1XC2(2,12),XC2(3,12)

18

CONTINOE

FRITE (NOOT, S20)
PREAS = ARHS
PHNNHS = PAN

L4 / 1000.

TPHC = SPNC / 1000.
TSLC = £SLC / 1000.

TSHC = SSHC /2 1
WRITE(NCUT,S526)
ISCONT = IQND(S
PHWE = M§2
PHEKW =PNMHS /P
WRITEZ(NOOT,S528)
I2 B N
DO 20 1 -

12 -
WRITEZ(NOOT, %30y

000.
ISTDCS, TPAC, PANHS, TSIC, TSAC
cosT)

UWE ¢ 1000
PHHEY
21
1,822
I2 ¢« 1
(AC2(J,12), J=1,8) ,IC2R(12)

core
ouTe
ooTP
ooTP
oogTe
ooTe
ooTe
ogTP
oure
ooTp
ouTP
ooTe
coTP
oure
ouTe
ouTP
ooTP
ouTe
ouTe
ooTe
ogTP
ouTP
ooTe
ogTPe
ouTPe
ooTP
ooTP
oure
ouTP
ouTe
ooTP
ooTP
ooTe
ooTe
ouTP
oure
ouTe
ooTe
ogTe
ouTP
ouTP
oore
ogTe
ooTP
ouTp
onre
ogTe
ogre
ouTe
ooTe
ogTP
ouTP
ooTe
ooTP
ooTP
ouTP
ogTe
onTe
ouTP

@10
a20
430
4a0
450
460
479
480
490
$00
510
520
$30
Sa0
$50
$60
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
Ju40
750
760
770
780
790
860
810
820
830
840
8s0
860
870
880
890
900
9190
920
930
940
959
960
970
980
990

0uTP1000
Q0TP1010
0gTP10290
outP1030
00TP1040
QuUTP1050
0UTP1060



20

1

24

26

CONTINDE
WRITE(NCOT,S20)

ITIC = IRND(TIC)

VRITE (NODT,530)ITIC
ITPCSC = ISTDCS ¢ ITIC

ICKW = 1000, ® PLOAT(ITPCSC) /BVWE + 0.5

WRITE(NCOT,S531) ICXV,ITPCSC
WRITE (NOUT,532) ISCONT
WRITE (¥OUT,536)

ITPCSC = ITPCSC ¢ ISCONT

ICSW = 1000, ® PLOAT(ITPCSC) / HWE +

WRITZ(NCOT,S38) ICSW, ITPCSC
ITPCOP = ITPCSC

IF (IVANT.NE.2) GO TO 28
WRITE(NOOT,S39)

INONTR = O,

XDENON = 0.

IN1T = 0,

IN2 = 0.

N3 = O,

DY = 0,

02 = 0.

X031 = C,

DO 21 I2 = 2,N2

INUNZR = INUMER & XC2(1,I2)*B8PC(I12,1) & XC2(2,I2)®8LS (I2,1) «
1 XC2(3,I2)*8mS (12, 1)

XDENON = XDENOM ¢ XC2(4,I2)
INT = XINT & XC2(1,I2)®BPC (I2,1)

IR2 = XIN2 ¢ XC2(2,I2)*BLS(I2,1)
XN3 = XN3 + XC2(3,I2)%EmS (I2,1)
XD1 = XD1 ¢ XC2(1,12)

XD2 = XD2 ¢ XC2(2,12)

XD3 = XD3 & XC2(3,I2)

CONTINUE

PES = (XNUNER/XDENOM -1.) ® 100.
P1 = (XN1/XCY = 1.)®*100.

P2 = (XN2/XD2 - 1.)*100.

P} = (XN3/XD3 - 1,)*100.

IESCL = IPND(ESCLD)

ITPCOP = ITPCSC ¢ IBSCL

WPITY? (NCOT,540) PES,IESCL,P1,P2,P2

ICKW = 1000. ® PLOAT(ITPCOP) / 8WZ ¢ .S

WRITE(NOTT, S24)

WRITEZ(NODT,S42) ICKW,ITPCOP

WRITEZ(NCUT,5236)

CONTINDE

IDIDCT = IRND(DIDCI)

WP ITE(NOUT, SG4) TINT,RIBA

IP (ISANT.NE.2) GO TO 26

IESCT = IRND(ESCI)

WRITE (NCUT,S46) IDIDCE

PRITE (NOUT,5u8) IESCI
WRITE(NODT,S249)

CONTINTE

IP(IWANT .NE, 2) IESCI =0

ITIDC = IDIDCI ¢ IESCI

INE® = 1000. ® PLOAT(ITIDC) / 9NE
WRITE (¥OO0T,SS0) INKW,ITIDC
YRITE(NOOT, 536)

ITPCIT = ITECOP ¢ ITIDC

ICK¥T = 1000. ® PLOAT (ITPCIT) / BWE ¢ .S

WRITEZ (NCOT,552) ICKWT,ITPCIT
IF (IOP.LT.2) GO TO 62

12 = 0

I3 = 0

Is - 0

ouTP1070
00TP1080
0gTP1090
oUTP1100
0UTP1110
COTP1120
OUTP1130
oUTP1140
oUTP1150
0UTP1160
0UTP1170
ogTP1180
ogTP1190
ouUTP1200
eUTP1210
ooTP1220
CUTP1230
00TP1240
00TP1250
O0TP1260
20TP1270
0UTP1280
oUTP1290
QUTP1300
oUTP1310
0UTP1320
QUTP1330
QUTP1360
00TP1350
0UTP1360
0uTP1370
ogTP1380
0UTP1390
QUTP1400
0oTPIG10
0UTP1420
QUTPIL30
ouUTPY4a0
oUTP1450
QUTP1460
QUTPIUTO
00TP1480
OUTP1490
QUTP1500
QUTP1510
ouUTP1520
0UTP1530
00TP1540
00TP1550
0UTP1560
oUTP1S70
00TP1580
oUTP1590
00TP1600
00TP1610
QUTP1620
QuUTP1630
QUTP1640
QUTP1650
00TP1660
ogTP1670
00TP1680
0UTP1690
00TP1700
00TP1710
ouUTP1720



18 = 0

Do S8 J = 1,82

12 - I2 « 1
L k) - IAR3I(I2)

CALL TAILS(DATE,IST,NWE,TYPZ,LOC,YRSSS,YRPER, YRCOP,INANT,
1 %007, 1PG)

VRITE(¥OOT, SSW)

LI® = 0

VRITE (NCOT,558) (AC2(LL,I2), LL=1,8)

I? (¥3.2Q.0) GO TO SO

D0 SO K = 1,83
I3 = 23 % 3
N IARG (1Y)

-
I?P (N8 .2Q.0) GO TO a0
WRITE(NOOUT,S560) (AC3(LL,I3), LL=1,8)

LIN = LIN +» 1
DO 38 L = 1,8

T4 a I + 1
NS IARS (T8)

N
IP (NS.2Q.9) GO TO 36
III?!(IOU?.SGN (ACS (LL,I4), LL=1,8)

LIN - LIN ¢ 1
DO 34 = 1,85
&) = IS ¢ 1

WRITE(NOOT,S562) (ACS(LL,IS),LL=1,8), CS{1,I5), C5(2,I5),
1€5(3,1%), C%(e,19)
LIy =  LIN & 1
I? (N.2Q.1) WRITE (NOUT,S564)
38 coNTINOE
VRITE(NOOT,566) C4(1,I8), C8(2,I8), Ca(l,Ie), C3(8,Iq)
LIy - LIN ¢ 1
GO 70 37
36 CONTINOZ
WRITE (NOUT,S62) (ACS (LL,I8),LL=1,8), C8(1,I4), Ca(2,Iu),
1Ca(3,108), Ca(e,Iq)
L1y =  LIN + 1
37 IP (LIN.1T.8%) GO TO 38
CALL TAILS (DATE,IST,8WZ2,TYPR,LOC,YRSSS, YRPER ,YRCIP,IVWANT,
1 %OO0T, IP6)
VRITE(¥OOT, $54)
LIN=0
8 cowriror
WRITE (NOUT,566) C3I(1,I3), C3(2,I}, CI(I, I, c3(s8,13)
LIN - LIN ¢ 1
GO TO aa
30 CONTINO®
WRITE(NOOT,560) (AC3(LL,I3), LL=1,8), C3(1,13), CI(2,I)),
1€3(3,13), C3(s,13)
LIN = LIN + 1
WRITE (NOUT, S64)
a8 TP (LIN.LT.35) GO 0 SO
CALL TAILS(DATE,IST,SWE,TYP®,LOC,TRSSS, TRPYR,TRCIP,IVAST,
1 NOOT, IPG)
WRITE (§OOUT,S54)
LIN = 0
%0 CONTINOUE
WRITE(NCOUT,570) C€2(1,12), €2(2,12), €2(3,I2), C2(48,32)

orTP1730
oTTP1740
0UTP1750
00TP1760
QoTP1770
0UTP1780
0UTP1790
00TP1800
oUTPI810
oUTP1820
00TP1830
0uTP1840
QUTP1850
oUTP1860
0UTP1870
ooTP1880
00TP1890
ooTP1900
0UTP1910
0gTP1920
QO0TP1930
QOTP1940
oUTP1950
QOTP1960
0UTP1970
0oUTP1980
00TP1990
QUTP2000
00TP2010
00TP2020
QUTP2030
0UTP2040
00TP2050
00TP2060
00TP2070
0uTP2080
00TP2090
0UTP2100
0gTP2110
ouTP2120
00TP2130
00TP21a0
00TP2150
QUTP2160
ouTP2170
00TP2180
00TP2190
00TP2200
0UTP2210
00TP2220
00TP2230
00TP2240
00TP2250
00TP2260
00TP2270
00TP2280
QUTF2290

WRITE (NCUT,S572) CONTEZ(I2),CONTL(I2),CONTN(I2),C20(1,12),C20(2,12),00TP2300

1€2C€(3,12), C2C(8,12)
WRITE(NOUT,S76)

WRITE(NOOT,S82) AC2(1,I2), C27(1,I2), C27(2,12), C27(3,12),

1C27T(8,12)
St comTIvOR
62 RETORY

00TP2310
0UTP2320
00TP2330
ogT®2380
00TP2350
00TP2360

S00 POREAT('O QPTIONAL COMBINED COSTS BT CITY AND WEIGHTING PACTORS®O00TP2170
/%0 CITY ',20(2X,I8) /'+*,T10,20(2X,3(*_"))/'0 PACTOR ',20P6.2/ 0OUTP2380
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1% ,210,20(2%,8(*_")) /) 0UTP2390
S02 PORMAT (*OSITE RATE AND ESCALATION OSED IN COST PROJECTIONS',102 00TP2000

1 'YPIRST = ¢, 77.2, * YLAST = ', P7.2) 0UTP2410
508 PORAAT(°0°,121% ACCI *,2X,I2,1X)) oUTP2820
S06 PORMAT(® ', 11(3Z,A4,1X,A4)) 00TP2430
S08 PORMAT(' *,10(°'% *),SX,P8.3,5L,10(** *)) OUTP2440
S10 PORMAT(* 2',10 (PS.1,1X,PS.3,1X),PS5.1,1X,75.3) 0UTR2450
$12 PORNAT(* L',10(PS.2,1X,P5.3,1X),P5.2, X,P5.3) 0UTP2u60
S1a PORAAT(* ®*,?5.0,1X,P5.3,1X,9(PS5.2,1X,P5.3,1D ,P5.2,1X,P5.3) ogTP2u70
516 POREAT(*OACCOONT®,T767,°'TOTAL’ ,790,'EQUIPNENT LABOR MATEOUTP2480

TRIALY QUTP2490

S18 PORBAT (* NORBER*,TY9,*ACCOO NT TITL B,P67,°20STS",T92,'007P2500
1COSTS H®ANHOORS COSTS COSTS /e, 62('_") ,2%,08(°_"*),T90,36(*_'00TP2510

) 00TP2520
522 PORMAT('0',8A8,18,789,P9.3,1X,"' (*,?7.3,')',708.3,P8.3) 00TP2530
528 PORMAT('+°',T66,8(*_')) oUTP2540
526 PORAAT (*+*,790,36("'_*),/'0*,TS6,'SUBTOTAL °*, 0UTP2550

1766 o I8,7T89,P9.3,1X,°(*,P7.3,%) *,P0.3,P8.3) 0UTP2560
528 PORSMAT('0*,797,P10.3,*' PMANROURS/KW') oUTP2570
30 PORMAT(°'0',7S6,'SUBTOTAL',T6S ' .37 oUTP2580
$31 PORAAT('0',T10,°'DIRECT € INDIRECT COSTS',T52,°' (f*',I6,°'/KW)',766, OUTP2590

1 18) 00TP2600
532 PORAAT (*0*,TV0, CONTINGENCY ALLOWANCE',T66,I8 oUTP2610
S3u PORMAT(*0',8A8,1X,I7) 0UTP2620
536 PORMAT(T66,8('=")) 0UTP2630
$38 PORAAT('0°,BX,'TOTAL DIMECT & INDIRECT COSTS',T52,°'(f',16,°'/KV)"', QUTP2640

1766,18) oUTP2650
539 PORMAT("¢' ,T90,*WEIGHTED AVERAGE ESCALATION (S/TR)',/ 00TP2660

T 9,790, 2QUIPHENT LABOR MATERIALY) ouTP2670
S40 PORMAT(' *,8X,'E2SCALATION DURINS CONSTROCTION *,T752,°(',F6.3, 00TP2680

1 'Sytm) ¢, T6S5,* *,18,790,P6.3,8X,76.3,7X,P6.3) 0UTP2690
S42 PORMAT (*0°,T10,°TOTAL ESCALATED DIRECT & INDIRECT COSTS',752, ouTP2700

19 (9,16, /KW) ' ,T66,18) oUTP2710
S4s PORMAT(*0',8X,°INTEREST DURING CONSTRUCTION',T39,A8,7S2, oUTP2720

19(*,P6.3,"Y/IR) ") QUTP2730
S86 PORMAT('0°',10X,'ON DIRECT & INDIRECT COSTS',T66,18) oUTP2740
S48 PORMAT (*0',10X,°ON ESCALATION DURING CONSTPUCTION',T66,18) 0UTP2750
$€0 PORMAT (*0°,8X,°*TOTAL INTEREST DURING CONSTROCTION',TS2, QUTP2760

1° (2,16, /KW) * ,T766,18) ouTP2770
S%2 PORAAT('0°*,8X, *TOTAL PLANT CAPITAL INVESTHENT',TS2, 0UTP2780

1'(%',16,'/K%) ' ,T66,18) 0uTP2790

S58 PORMAT( ouTP2800

1 *OACCOONT® ,T70,°PACTORY® ,T87,°'SITE',T101, *SITE'/* NONBER',T1]3, ooTP2810
1 *ACCOONT TITLE',T70,'BQUIPRENT',T87,'LABOR',T101, " AATERIALS®, oUTP2820

1 T120, PTOTAL' /e, 8('_*),2X,55(" "), 3L, 9("'_"),8X,5("_",9x, 0UTP2830
1909 010!'5('_.’, 00TP2840
558 PORMAT (' °',A8,2%,7A8,/) o0TP2850
S60 PORMAT (* *,A8,2X,7A8,2X,8(?8.0, 8X)) 00TP2860
$62 PORMAT(" *,AB,2X,708,2X,4 (P8.0,8X)) ouTP2870
S64 PORBAT('+*,T69,3('2',151)) ouTP2880
566 PORMAT (*¢',T70,4(9('_*),7X)/T20, SUBTOTAL",20(". *),1X,4(*?',r8.0,007TP2890
171 QUTP2900
S70 PORMAT(* *,128(*_*),/T20,°SUBTOTAL POR ACCOONT®,14(*'. %), 1X, 00TP2910
1 a(*'s',r8.0,71)) 00TP2920
$72 PORMAT(T20,*CONTINGENCY (*',P8.i,'SEQP-',Pa.1,°SLABOR-',P4. 1, 'SATL) OOTP2930
1°,3(¢'. *),2%,3(re.0,81),78.0) 0UTP2940
S76 PORBAT (o' ,T70,8(8(*_'),8X)) 0gTP2950
S82 PORMAT(*e*,T70,4( 8(*_*),8X),/720,'TOTAL POR ACCOUNT *,A2,11('. *)00TP2960
1,1X,8('€°,P9.0,7X),/%¢",770,8 (9(°_"),7X),/T70,8(9(*="*),7X)) 00TP2970

4 1] oUTP2980
SUBROUTINE HEADS (DATS, IST, AWE,TYPZ, LOC,YRSSS,YRPER,YRCOP,IVWANT, HEAD 10

1 %007, IPG) READ 20
HEAD 30

| s s NS S S SEASESESS IES SESETSNSTssSsssssssssscsssnsessxs | HEAD 40
! IHEAD 50

| BY R. J. BARNARD 0CT 1978 {BEEAD 60
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[ —eeeeeec———— e | HEAD
| | HEAL
LA S A B R S B E A B G E S 0 B AN T S S A |HEAD
! IHEAD
| SUBPROGRAN HEADS PRPPARES THE HEADING LINES POR ALL OF THE {HEAD
I SUNBARY PAGE OUTPUT OF CONCEPT. IHEAD
| | HEAD
|s=msess SrEsIssssssszssssssssssssssssssssw | HEAD
HEAD

REAL*S TYPE(2),L0C(3),DATE HEAD
REAL®S NOT(9)/°'0NIT 1 *,*ONIT 2 *,'ONIT 3 *,'ONIT G ¢ _'ONIT S HEAD

1 ','ONIT 6 *,'ONIT 7 *,'ONIT 8 *,'ONIT 9 */,ALL/'TOTAL '/, HREAL
1IsTO00T HEAD
REAL ® 4 SCE(9),ZDC(9) HEAD
DATA scCzy HEAD
T*YSAR',* OP *,*STEA','N SO',"PPLY", " SYS', *TEN ¢, 'PNURC’,'HASE'/ HEAD
DATA EDC/ READ
1°TEAR',* OF *,'CONA*,*BRCI','AL OF,'PERAY,'TION,"® *© &7 HEAD
CONMON/HDNAIN/ ISTSIG HEAD
ISTOOT = NOT(IST) HEAD

I? (IST.LT.7) ISTOOT = NOT (1) HEAD

IP (ISTSIG.GT.0) ISTOUT = ALL HEAD

IPG = IPG ¢ 1 HEAD
WRITE(NCUT,S00) DATE, IPG HEAD
WRITE (NCUT,S502) ISTOOT HEAD
WRITE (NOOT,S0U)RWE,TYPE(Y),TYPE(2), (LOC(II),Ix=1,3) HEAD

IP (IWANT.Z2Q.1) GO T0 2 HEAD
VRIT®(NOUT,S506) SCE HEAD

GO TO & HEAD

2 WRITE(NCOUT,506) EDC HEAD
¢ CONTINDE HEAD
VRITE (NOOT,S512) YRSSS HEAD
VRITE(NOOUT,S518) YRPER READ
WRITE(¥COT,516) YRCOP HEAD
RETURN : HEAD

S00 POREAT ("1 DATE *,r8,° covycegp? cos?T ESTIS®A THEAD
1 BES (PHASE 5)',T125,'PAGE *,I3) HEAD
S02 PORNAT(* ‘,A8, * CAPITAL INVESTNENT SONAARY (MILLIONS OP HEAD
1DOLLARS) ) HEAD
S04 PORMAT (5X,IS,* ®EWE *,A8,1X,'(',A8,%)",1X,'P0WER PLANT AT ',3A8) HEAD
S06 PORMAT (SX,'COST BASIS:',7X,914) HEAD
512 PORMAT(%X,*DESIGN & CONSTROCTION PEZRIOD:',T40,'STEAN SUPPLY SYSTENHEAD
1 PORCHASE: *,771,78.)) HEAD
Si8 PORAAT(' *',T80, °*COUNSTROCTION PPRNIT:',T71,P8.3) HEAD
S16 POREAT (* ',T60, °*CONMERCIAL OPERATION:',T71,P8.3) HEAD
END HEAD
SUBROOTINE TAILS(DATE,IST,MWE,TYPE,LOC,YRSSS,YRPER,YRCOP,I7ANT, TAIL

1 ¥00T, IPG) TAIL
TAIL

|s=xweonswn == ErsSsssssSsEEsssasEssssrsssaszsmzssszes| TAIL
| I TAIL
! BY R. J. BARNARD SEPT 1974 ITAIL
! m——————m - O ITAIL
| ITAIL
| = == * % e e ecceccceccccccncneeeee==e |TAIL
| | TAIL
! SUBPROGRAN TAILS PREPAPES THE HEADINGS POR THZ DETAILED ITAIL
! ACCOUNT OTTPOUT OF CONCEPT PROGRAN. ITAIL
| TAIL
] EEswESsEmy ....-.-..--.-I---'...I: TAIL
TAIL

REAL®E TYPE(2) ,LOC(3) ,DATE TAIL

REAL®8 NUT(9) /'OFIT 1 *,'ONIT 2 *,'ONIT 3 ©*,'QOSIT & ¢,'ONIT S TAIL
1 Y,%OFIT 6 *,°UNIT 7 ,'ONIT & ','ONIT 9 '/,ALL/'TOTAL '/, TAIL
1IsTO0T TAIL

REAL * a <CZ2(9),.2DC(9) TAIL

70

80

90
100
110
"20
130
140
150
160
170
180
190
200
210
220
230
260
250
250
270
280
290
300
310
320
330
340
150
360
370
380
390
400
810
420
430
440
450
450
470
480
490
500
$10
s20

10

20

30

uo

S0

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
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DATA SsScCiy TAIL
T'YEAR',* OF ¢, *STEA', "N SOU',*PPLY',' SYS','TEN ', 'PURC', "HASE'/ TAIL
DATA 2DC/ TAIL
TYEZAR ,* OF *,°CONA’, *BRCI®,*AL O, *PERA', 7100, et o 4 TAIL
CONMON /HDBAIN/ ISTSIG TAIL
ISTOOT = NOT(IET) TAIL

IP (IST.LT.1) ISTOOT = NOT (1) TAIL

IF (ISTSIG.GT.0) ISTOUT = ALL TAIL

IPG = IFG ¢ 1 TAIL
WRITE (NOUT,S500)DATE,IPG TAIL
WRITE(NOOT,S502) ISTOUT, YRSSS TAIL
VRITEZ(NOOT,S04) NWE,TYPE (1) ,TYPR (2), (LOC(I),2=1,3),YRPER TAIL

I? (IVANT.E2C.1) GO TO 2 TAIL
VPITE (NCDT,506)SCE,YRCOP TAIL

GO TO & TAIL

2 WRITET(NODT,S506) EDC,YRCOP TAIL
a RETORN TAIL
S00 TORMAT('1DATE *,A8,* CONCESPT cos? ESTIABATES TAIL
1 (PEASE S) *,T122,°'PAGE °, Im) TAIL
S02 PORMAT(® *,A8, * CAPITAL INVESTHNENT LETAIL COSTS (THOUSANDS OTAIL
1P DOLLARS * ,T82,'STEAN SUPPLY SYSTEM PORCHASE:',T1123,P8.3) TAIL
S04 PORMAT(® *,IS,* NWE *,A8,'(*,A8,') POWER PLANRT AT: *,3A8, TAIL
1782, 'CCNSTRUCTION PERNIT:',T113,78.3) TAIL
506 PORMAT (* COST BASIS: *,9A4,T82, "COMNERCIAL OPERATION:*,T113,P8.3) TAIL
END TAIL
SUBROUTINE PLOT (XPYR, ILYR, SOST, IaM PLOT
PLOT

| ==a R N S N N NSNS AR NSESE SN ssssssssass=w | PLOT
| | PLOT
| GENERATE PRINTER PLOT OF PROJECT CASH PLOW | PLOT
] LA L L2 A CAYID BERENSTEIN sascsnnnan 05/20/'72 LA AR L L LA L) |n°?
| PLOT
|--.n--u--u---.--“----....-----.--.--n--u-u----u---n-----on: PLOT
PLOT

LOGICAL® Y IVERT(S52) /% *,' *,0C', A%, 0P0 0T 20 _ope oage v o 00,  PLOT
1 SO, UST, NTO, 0 0 (0 vme T R NLE GTE eQF INY SY 0 1 Q0 tPe. PLOT

1 o.obo'ooc.ozt.cl_o'c.o.ouoocs"n)"1600 vy PLOT
DINENSICN COST (100), IOOT(101), YR(S), SOST(INM) PLOT
NooT B 6 PLOT
DATA ISTAR/ ‘e, PLOT

PLOT

IR L L R L e L e T T T T e sSEsassasscsssssasssssssssszes| PLOT
| | PLOT
| PIND X (YZAR) AXIS DIVISIONS. | PLOT
! {PLOT
i -.---un.---.-n--------a-n-------.--n---“----.--------t-:---.| PLOT
PLOT

ST = 2.0 PLOT

1 & 4 » ILYR - XPYR PLOT

re 2 100.0 PLOT

P2 = Inan PLOT
ore B PF2 © PPY PLOT

DI = 1.0 PLOT

1 - 1 PLOT

ITI - 2 PLOT

DO 2 I = 1,100 PLOT
COST(I) = (SOST(II) ¢ (DII - II) ® (SOST(IIX) =~ SOST (II))) PLOT

1 /1000.0 PLOT
DI = DII + DrFr PLOT
II = DIX PLOT
I? (II.GT.INM) IXI = 1NN PLOT
IP (IX1¢1,LE.INM) III = IT ¢ 1 PLOT

2 coyTINC? PLOT

8 IP (TST.6T.DIM GO TO 6 PLOT
5T =- 2.0 ¢ 787 PLOT

GO TO & PLOT

210
220
230
260
250
260
270
280
290
300
310
320
330
380
350
360
370
380
390
a00
@10
420
a30
a40
450

10

20

30

a0

50

60

70

80

90
100
110
120
130
w0
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
310
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|
!
|
!
|

|
!
|
|
|

PLOT

sSETwas sen EEEESEAIISESEsSsEsEEEsTEzaasssewnsnns | PLOT
{PLOT

PIND Y (COST) AXIS DIVISIONS. | PLOT

| FLOT

LR L L T - SEEsssEssssEssasasswssses=ss| PLOT
PLOT

6 ICST= (COST (100)+100.0) /100 PLOT
XCST = ICST PLOT
FSO0 = ((XTST ¢ S0.) 7 S0.) PLOT

IS0 = (NSO & 1) ® S0 PLOT

I? (ICST.LT.1) ICST = 1 PLOT
INOLT = 1 PLOT
ISPACE = (INOLT ® ISO0) / (ICST & 2 FLOT

IF (ISPACZ .LT. 1) ISPACE = 1 PLOT
IDIVS = (INOLT = ISQ) / ISPACE PLOT
IXTRA = SO-ISPACE®IDIVS PLOT
CST=ICST™100.0 PLOT
BANGE = IS0 * INOLT PLOT
DIV = BRANGE s ISPACE PLOT

8 IYEAR = Iree PLOT
TRDIP = XPYR - IYEAR PLOT
TR(Y) = IYEAR PLOT

DO 10 I=2,5 PLOT

10 YR(D) - TR(I-1) & TST 7/ 8,0 PLOT
PLOT

e . — === ams sssssssssssssss=| PLOT
i PLOT

WRITE TCP LEGEND. |PLOT

| PL3T

=ama mmua= - Sz asLsxsassssssessss==a| PLOT
PLOT

VRITE(NOOT,S500) (YR(W), ¥W=1,5) PLOT
WRITE(NOOT,S02) PLOT
PLOT

s SEIsEESsIITISFASSTTISeNINITssscsssasss | PLOT

| PLOT

CALCULATIONS TO PIND START OF SHADED AREA, | PLOT
|PLOT

b T == =zsraasssssx=| PLOT
PLOT

LSTCOL - (DI? /7 TST) *® 100.0 ¢ (YRDIP/TST) * 100.0 PLOT

I? (LSTCOL.GT.101) LSTCOL = 101 PLOT
PLOT

—— FASEISEI ZmCAsISSANESsIsIssszasssssssmss=| PLOT
| PLOT

BLANK QUTPUT ARRAY. | PLOT
{PLOT

- - smm A IESAsEISsZAGSsSETsSsSssssssacaasassss| PLOT
PLOT

DO 12 = 1,101 PLOT

12 I007T(I) - 0 PLOT
NORm - CsT PLOT

IP (IXTEA.2Q.0) GO TO 16 PLOT

DO 18 H=1,IXYTRA PLOT

18 WRITZ(NOOT, S0Q) PLOT

VRITE(¥CUT,506) wUmN, wOR

PLOT

420
430
440
a50
us0
670
480
490
500
$10
$20
530
sS40
550
560
570
580
590
600
610
620
630
640
65¢C
660
670
680
690
700
710
720
7130
780
750
760
770
780
790
300
810
820
830
840
850
860
870
880
890
900
910
920
930
980
950
960
970
980



aaoOoNnoon

oo n

145

PLOT 990
| ==sssmsswas - SRS ESESISEIASIFTSSD === szaswcssss| PLOTI000
| | PLOT1010
| PRINT GRAPH WITH VERTICAL HARGINS. |PLOT1020
| | PLOT1030
(R R L LR e e e e e e e e P P e e T e T =zsssssss| PLOTI0N0

PLOT10S0

Do 321 - 1,IDIVS PLOT1060
Do 3093 - 1,ISPACE PLOT1070
KK - ((I-=1) = ISPACE) + J PLOT1080
IDe J -1 PLOT1090
PRCOST = NUN - ID & DIV PLOT1100
DPRC = PRCOST - DIV PLOTI110
I? (COST(100) .LT.DPRC) GO TO 28 PLOT1120
PO 18 K - 1,100 PLOT 130
In = K PLOTY180
IP (COST(IN).LE.PRCOST.AND.COST(IN) .GE.DPRC) GO T 20 PLOT1150

18 CONTINDE PLOTIV60
GO TO 26 PLOT1170
20 x - I8 PLOTY180
IPRCOL = ((((X ,100.0) ® DIP) ¢ YRDIP) / TST) ¢ 100.0 PLOTI190
I?P (IFRCOL.GT.101) IPRCOL = 101 PLOT1200

22 DO 28 LL = IPRCOL, LSTCOL PLOTYI210
28 I0UT(LL) - ISTAR PLOT1220
26 CONTINUDE PLOT1230
IP (J.3C.ISPACE) GO TO 30 PLOTI2u0
YRITE(NOOT,S08) IVERT(KK), (IOUT(JP), JP=1,101), IVERT(KK) PLOT1250

GO TO 30 PLOT1260
28 WRITE(NOOT,S504) IVERT(KK), IVERT(KK) PLOT1270
30 CONTINUE PLOT1280
WUN = CST - I & (ISC * IAOLT) PLOT1290

I?P (NOA.LT.0) GO TO 32 PLOT1300
VRITE(NOOT,S10) IVERT(I®ISPACE), NON, (I00T(JP),JP=Y,101), NOSN, PLOTII10
1IVERT(I®ISPACE) PLOT1320
IP (WOB.LE.0) GO TO 38 PLOT1330

32 CONTINDE PLOTI340
34 CONTIXOE PLOT13S0

PLOT1360
|==smsusssssaw SeEsssssEssssssssIssEssssssyssssssse= | PLOT1370
| | PLOT1380
| PRINT BCTTOM SCALES. | PLOT1290
1 | PLOTI400
|esssswzunss =ma= sasssIssssssssssssssssssssssss| PLOTIGIO

PLOT1420

WRITE (NOUT,S02) PLOTIA30
FRITE (NOOT,S00) (YR(N), N=1,5) PLOTIGGO
RETORN PLOTIG50
SO0 PORMAT(*0°,11X,4(P6.1,19X),P6.1) PLOTY4E0
S02 PORBAT (* ", 10X, 000 cucvannensccanssssnnssanst) totr) PLOTIRT70Q
S06 PORNAT (' *,2X,A1,11X,°'= ¢ 101X,%*=',10X,A 1) PLOTIG8D
S06 PORMAT (* ' ,6X,16,3X,%¢*,102X,%¢",16) PLOTI090
S08 PORMAT (* *,2%,A1,11X,% * 101, %= ,10X,AY) PLOT1S00
510 PORAAT (* *,2X,A1,3X,16,3X,%¢7,101A1," «*,16,3X,A1) PLOT1510
END PLOT1S20
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Appendix D

EXAMPLE PROBLEMS LISTING
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o RER _RLANI _TI1PE_COCRES

PRV E WwN-

£ 058RS 200 _35 003 2RSS

PURAET
FERIneT
PUR2nEY
BURAET
BERIAET
BUR2AET
CBIGSAET
cpIGISaT
CBlG2SAY
coaLneRY
COALInET
coaL2uer
COAL 3vET
coaLsnaer
COoALYSAT
COAL2SATY
COAL ISyY
cplGaer
cpicIneT
carGaner

05-02-78
03-21-718
03-31-78
05-16-78
08-05-78
08-05-78
05-16-78
08-10-78
04-10-78
05-19-78
08-11-78
0a-11-78
08-12-71%
08-25-78
08-18-78
LLERLER] |
O%-18-78
O%-20-74
08-13-78
04-13-78

VBRI E wN-

ATLAMTA
BALTINOP®
BISRIVGHAY
posTon
CHICAGO
CInCInvarTl
CLevELAYD
GALLAS
DErvVEP
DETROIT
EANSAS CITY
LOS ANGELES
RISNEAPOLES
NEV ORLEANS
NEW YORK
PHILADELPHIA
PITTSDOSGH
ST. 1oms
SAN FPAPCISCO
SEAITIE
RONTRFAL
TOROFTO
RIDDLETONN

IF THUE PLAFTY TYPE OR CITY SELECTED WAS "OT USEL
IN CORPUTATIONS, CHECK SPELLING AND PIFLD JOSTIFICATION
WITH THE AVAILABLE PLANT TEIPP AND CITY NAME CODES

CLI X __papng _Coprs

GROPGIR
NARY
ALABAYA
WASSACHUSETTS
iLLinors
onio

oH1o

TEXAS
COLORADO
RICHIGAN
KANSAS
CALTIPORNIN
NINNESOTA
LONISIANA

WEN YORK
PENNSTLYANIR
PEMNSYLVAFIA
BISSGUNT
CALIFPORNIA
VASHLINGTON
CANADA
CA®ADA

osa

0§t



RAT A _CABPR _CQOLOUNNS Q3RO

Yo Grovese 13 1§emmmmmncceaa}d@ I2--==39 € 1-~--87 4B----58 55----61 62--66 68 70 12 7s 76 18 80

L1 14 nooeL cIry BITRA ID YR SS5 IR PR " cop S INT ILAZ IPLAG 107 IESC IBS IAC ISTACK
1100 CBIGSAET CLEVELAND EXANPLEY 1979.000 1983.000 1987.000 8.500 [} 1 1 0 0 1 1
CCONOPY ARAN=8.D, D), V) =1500.,

Lewo

DATE 11-10-78 coscerc?y cosr ESTIRATERES (PHASE 5)

omir 1 CAPITAL INVESTHENT SUAMAKY (NILLIOWNS OF DOLLARS)
1100 mep CBIGSHERY { ) POWER PLANT AT CLEVELAND EXARPLE)
COST BASIS: TEAR OF STEAR SUPPLY SYSTEN PORCHASE
DESIGN & CONSTROCTION PERLIOD; STEAR SOPPLY SYSTEN PURCHASE: 1979.000
CONSTROCTION PERAIT: 1983.000
CORNERCIAL OPERATION: 1987.000
CORIY CALLFD - DATA FIT DONE ON ORIO CLEvVELAND
SITE RATE AND ESCALATION OSED IN COST PROJECTIONS TFIRST = 196%.00 YLASTY = 1978.50

accr 20 accr 21 ACcCcTY 22 accry 2) acer " accr 25 AcCcTY 2% Accer 9. AccY 92 ACCTY 9 ACCY 9%
A B . 8 L} L] A L] ] L] A L] i L] A L] B L] L} L] A L]
L ) 1979.000 L
8218.6 1.067 218.6 1.067 218.6 1.067 218.6 1.067 218.6 1.067 218.6 1.067 218.6 1.067 218.6 1.067 206.% 1.06) 206.4 1.061 206.4 1.061
L15.80 1.086 15.40 1.086 16.29 1.088 16.17 1.089 16.02 1.087 16.14 1.089 15.57 1.088 15.25 1.086 16.58 1.087 16.58 1.087 16.58 1.087
N1000. 1.000 23.76 1.080 23.76 1.080 23.76 1.080 23.76 1.080 23.76 1.08C 23.76 1.080 23.76 1.080 23.76 1.080 23.76 1.080 23.76 1.080

1§l



PATE 11-10-70 coscery cosrt ESTIAAT PSS (PHASE 5
ir 1 CAPITAL INVESTNENT SUNAARY (NILLIONS OF DOLLAKS)

1100 YWP CBIGSAPT (05-16-78) POWER PLANT AT CLEVELAND TIARPLE)
€OST BASIS: TEAR OF STEARM SOPPLY SYSTEY PURCHASE
DESIGN £ CONSTRUCTION PERIOD: STIAN SUPPLY SYSTEY PUPCHASE: 1979.000
CONSTROCTION PERNIT: 1983.000
COMNTRCIAL OPERATION: 1987.000
Accourr TOTAL NATERIAL
. PSSR T E KR N T AR B K &N S e -€0sTS _ --G°§!3--Ml!ﬂli--€98!----CQ!I}--_
20 . LARD AED LAND RIGHTS 2 0.0 ( 0.0 ) 0.0 1. 500
. SYRUCTORES ¢ INPROYVENENTS s 2.9%3 ( 1.e7%)  22.706 31.106
2%'s BOILE® PLANT EQUIPNENT 196 117,688 ( 1.656) $9.560 18.388
23 . TURBINE PLANT EQUIPNENT 126 90.290 ( 1.280) 30.%08 5.776
26 . PLECYRIC PLANT EQOIPNENT . 10.557 ¢ 1.261%  20.2C1 10.648
s MISCELLANEODS PLANT EQUIPY 12 6.736 ( 0.262) w.202 0.937
26 . NALN COWD HEAY SEIECY SYS ol ~-12.092 ( 0.2651 8,156 _ 1,192
SUBTOTAL as2 290,260 ( B.798) 181268 69.548
7.998  MANMOURS /X b
9 . CONSTROCTION SERVICES 57
92 . HONE OPFPICE EWGRG.LSURVICE 2
93 . FIELD OPPICE EVGRGESERVICE 15
LT OWNER'S COSTS ——__ %0
SUSTOTAL 1
DIRECT & INDIRECT COSTS (5 S)izkw) 586
CONTINGENCY ALLOWANCE 58
#Bsmzsasen
TOTAL DINECT € INDIRECT COSTS (8 585/KW) 6o VEIGHTED AVERAGE ESCALATION (%/YH)
tooln wr LABOR NATERI A
ESCAIAT % DURING CONSTRUCTION (T.aNsksYRy 297 6.582 8735 8.018
TOTAL E_“ALATED DIRECT & INDIRECT COSTS ($  855/KW) 9%
SEBasans
INTERESY DURING COMSTRUCTION COMPONND ( 9.500%/1R)
ON DIRECT & TNDIRECT COSTS . 166
ON ESCALATION DURING CONSTRUCTION e 69
TOTAL INTEREST DORING CONSTRUCTION (5 2wa/xw) 235

Emsssssw

TOTAL PLANT CAPITAL INVESTNENT (3 1069/5%) "

141!
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RATA _CARPRP _COLOBNS USED

Youlf Grow=s 1) ¥5-mmemmenccaad0 32----39 Q1----07 48----58 55----61 62--66 (1] 70 12 ™ 1% 78 LB
LLLd RopEL ciry EITRA ID YR SSS A P R Cop £ INT 1182 IPLAG 10P QIESC I8S 1AC 1STACK
1100 PERINET ATLANT) ETANPLES 1978,.500 1982.500 1988.500 9.000 0 0 o 1 1 1 2

DATE 11-10-78 comrcercr cosr ESTIANATES (PHASE 5)

onir 1 CAPITAL THVESTYAENY SUNMARY (AILLIONS OF DOLLARS)
1100 nave  PWminer | ) PONER PLANT AT ATLANTA PIARPLES
COST BASIS: TEAR OF COARERCIAL OPERATION
DESIGE € CONSTRUCTION PERAOD: STEAR SUPPLY STYSTES PURCHASE: 1978.%500
CONSTROUCTION PERNITY: 1982.500
CONRERCIAL OPERATION: 1988.500
CONIY CAMLLED ~ DATA PIT DONE ON GRORGIA ATLANTA

LNEUT CARDS TO PRODUCE TINE DEPEWOENT ESCALATION BATES

1.085% 1.0e5 1.085 1.08% 1.085% 1.08% 1.08%
1.085 1.08% 1.08% 1.085%
1978.5
-1
SITE PATE AND ESCALATION USED IN COST PROJECTIONS TPIRST = 1964.00 TLAST = 1978.5%0

ACCTY 20 ACCY n ACCTY 22 ACCTY 2) ACCY i ACCTY s AccY 26 AcCcT " ACCY 92 ACCY 93 ACCTY 9%
. L] * 8 ] ] ) L] 1 8 ) ] B L] A L] 1} 7] n L] A L}
L Y 1978.500 e L s s e
E210.6 1.067 211.6 1.067 2110.6 1.067 211.6 1.067 291.6 1.067 290.6 1.067 211.6 1.067 211.6 1.067 200.4 1.961 200.8 1.061Y 200.8 1.061
L10.65 1.085 10.65 1.085 12.21 1.085 11.96 1.085 13.19 1.095 12.27 1.085 11.43 1,085 10.65 1.085 11.46 1.085 11,86 1,085 11,46 1,085
BA1000. 1.000 22.2% 1.072 22.27 0,072 22.2% V.C¥2 22.20 1.072 22.2% 1.072 22.2% 1.072 22.21 1.072 22.21 1.072 22.2% 2,072 22.2Y vON2

1371



SATF 11-10-78 cCoscerry cosry ESTIAATES (PHASE Y
niT CAPITAL IWVESTYENT SUNSARY (YILLIONS OF DOLLAWS)
1100 mWE PURINET (07-21-78) POVER PLANT AT ATLANTA
COST BASIS: YEAR OF CORMERCIAL OPERATIOF

DFSIGN €& CONSTROCTION PERIOD: STEAN SUPPLY SYSTEN PURCHASE: 1978.500

EIANPLES

CONSTHUCTION PRRMIT: 1982.500
COANERCIAL OPRYATION: 1988.500
ACCOouNT TOTAL FQUIPRENT LAPOR FATERIAL
L1111 — —Aat o0 Ry T LS 0. -COS13_ --COST3__mABNOURS  COSTS __ COSYTS___
2 . LAND ¢ LAND RIGHTS (CONRON) 2 0.0 ( 0.0 ) 0.0 2.000
21 . STROCTORES ¢ IAPROVENENTS 159 10,267 ( &.717) @3.%78 65,798
32 . REACTOR PLANT EQUIPNENT 232 W.915 ( 2.941)  88.501 15.678
23 . TURBINZ PLANT EQUIPNEWT 189 WA 156 ( 1.776)  36.161  B.762
2 . ELECTRIC PLANT EQUIPAEYT (1] 22.828 ( 1.429) 31,396 18,007
28, MISCELLANEODS PLANT EQUIPT 19 12.329 ( 0.308)  6.085 1.046
26 . AATN COND HEAT REJECT SYS SSTEEEE 21,626 1 0,070 7,260 _ 2,260 _
SUBTOTAL 706 389.121 ( 10.740) 208.579 109.550
9.768  WANNOURS /KW
L] CONSTRUCTION SERVICES 9
2. HOYE OFPICE ENGRG.ESERVICE 1L
93 . PIELD OPFPICE RNGRGESERVICE (3]
9 . ONNER'S COSTS SRS
SUBTOTAL 285
DIRECT & INDIRECT COSTS “" 901/xw) /N
CONTINGENCY ALLOVANCE 99
samzzzas
TOTAL DIRECT & INDIRECT COSTS v 991/xv) 1090
INTEREST DORING CONSTRUCTICY CONPONND ( 9.000%/7YR)
TOTAL INTEREST DORING CONSTRUCTION ¢ w02mm a2
TOTAL PLANT CAPITAL INVESTHENT (5 1393/70w) 1532

951



RATA _CHRP _COLOBNES UWSEDO

jeel Grones 13 PWremvoncnnsss 30 32---~-39 81----47 48----58 55----61 62--66 68 10 12 Al 16 8 80
nee RODEL ciTy EXTRA ID YR SSS IR PER R Cop ¥ INT ILAZ IPLAG 10F IESC 1IBs IAC ISTACK
1700 PHER2ZAET ATLANTA ETAAPLES 1978.500 1984.500 1990.500 9.000 o o 0 1 2 \ 0

DATE Y1-10-78 cosceprrT cosT ESTIAATES (PHASE S5)
or1T 2 CHAPITAL INVESTAENT SOMMARY (NILLIONS OF DOLLARS)

1100 nve  PuR2A®T ) POSER PLANT AT ATLANTA FIANPLES
COST BASYS: TEAR OF COMRERCIAL OPERATION
DESIGN € CONSTRUCTION PERIOD: STEAN SOPPLY SYSTEN PURCHASE: 1978.500
CONSTRUCTION PERMNIT: 1988.500
CONARERCIAL OPERATION: 1990.500
CONIY CALLED ~ DATA PIT DONE ON GEORGIA ATLARTA

LMRUT_CARDS TO PRODUCE TI3E PERENOENT ESCALATION PATES

® 1.085 1.085 1.085 1.085 1.08% 1.085% 1.085
1.085% 1.085 1.085 1.085
1978.5
-1.
SITE RATE AND ESCALATION DSED IY COST PROJECTIONS TPIRST = 1968.00 TLAST = 1978.50

ACCTY 0 ACCT Fal ACCT 22 ACCT 23 ACCT 24 ACCY 25 ACCT 26 ACCTY 91 ACCTY 92 ACCY 93 ACCY 9.
* L} A 8 A B A L] B L] A L] A L} L] 8 B L] A 8 A L]
LI I ) 1974.500 L B
R210.6 1,067 290.6 1,067 200.6 1.067 210.6 1,067 290.6 L. 067 210.6 1,067 2106 1,067 200.6 1.0€67 200.8 1,060 200.84 V.06 200.8 V.00
LY0.65 1.085 10.65 1.085 12.207 1.085 11,96 1,085 13,19 1.085 12.27 1.085 19,83 1.095 10.65 V. 085 11.86 1,005 11,86 1,065 1V 8¢ 1,085
RI000. 1,000 22.2% Y.072 22.20 1.072 22.20V V072 22.2% V072 22.2V V2002 22.2% V.002 22.2% V.072 22.2V V072 22.2% V072 22.2% voM2

£51



DATE 11-10-7% coscerry cosvw TSTIRATES (°HAS? 5)
Y 2 CAPITAL TPVESTARNT SUMNARY (MILLIONS OF DOLLARS)

1100 YWE  PWR2AET  (03-31-78) PONER PLANT A" ATLANTA EYANPLES
COST BASIS: YEAR OF COANERCIAL OPERAT [ON
DESIGN £ CONSTROCTION PERIOD;: STEAN SUPPLY SYSTEM PURCHASE: 1978.500
CONSTRUCTION PERNIT: 1984.500
COMNERCIAL OPERATION: 1990.500
ACCoueT TOTAL POUIPAENT LABOR NATFPL AL
aeneg .. __MCCOORE _SIRAR._ -€0515__ --COSTS __SAYMOURS COSTS __ CCSTS
20 . LAZD ¢ LAFD RIGHTS (CONNOW) 0 0.0 ( 0.0 ) 0.0 0.0
20 . STRUCTORES ¢ INPROVENENTS 149 9.%06 ( 3.782) 78.146 61.785
22 . FEACTON PLANT EQUIPNENT 218 176,860 ( 1.800) #3732 14,489
23 . TURPINE PLAEY EQUIPNENT 213 V61,418 | 1.765) 2,072 9.980
2. . FLECTRIC PLAYT BQUIPHENT 0 20.505 ( 1.3200  133.973) 15.017
2% . NISCELLANEONS PLANT EQUIPY 16 10.391 § 0.207)  w.858  0.94)
2e°. WATN COMD WEAT REJECT SYS . ~-20.209 ( 0.335) 2,638 _ 2,126 _
SUBTOTAL 7 812,500 ( 9.209) 210.420 103.697
A.372  EANHOWRS /XW
9 . CO™STRUCTION SERVICES 69
92 . HOME OPPICE E¥GRG.ESERVICE 28
9y . FIELD OPPICE ENGRGESERVICE 16
L STy oms $Z00 e n L1 ]
SUBTITAL 1%
DIRECT & INDIRECT COSTS (8 825/x%) 908
COFTINGENCY ALLOWANCE 9
csssssas
TOTAL DIRECT £ INDIRECT COSTS (5 908 /4w 999
INTERESY DURING COMSTRUCTION COMPOUND { 9.000%/7%)
TOTAL INTEREST DORING CONSTRUCTION (5 3e2/Kh) 198

TOTAL PLANT CAPITAL INVESTAENT (5 1270/x4y 19

Bs1




DATE V1-10-78 coscCcerry cosrT ESTIRATES (PHASE 5)

TOTAL CAPITAL INVESTHENT SUNNARY (AILLIONS OF DOLLARS)
2200 AWE PWR2AET (03-31-78) POWER PLANT AT ATLANTA EIANPLES
COST BASIS: TEAR OF CONMERCIAL OPERATION
DESIGE £ CONSTROCTION PERIOD: STEAN SUPPLY SYSTEN PURCHASE: 1978.500
CONSTROCTION PERAIT: 1984.500
CONMERCIAL OPERATION: 1990.500
ACCOUNT TOTAL EQUIPNENT LABOR PATERIAL
SRR ... REERSN: YL -SCST5__ --COST3__HANUQUES _COSTS __ _COSTS_ __
20 . LAND ¢ LAND RIGHTS (CORMON) 2 0.0 ( 0.0 ) 0.0 2.000
M . STRUCTURES ¢ INPROVENENTS 108 19.778 [ 8.899) 161,320 126.94%
22 . REACTOR PLANT EQUIPAENT .67 398,376 ( 3.9%1) 88.2)3 30.167
1 e TUSBINE PLANT EQUIPRENT %02 305.573 ¢ 3.581) 78.23) 18.742
N . ELECTRIC PLANT EQUIPNENT %2 07.738 ( 2.749) 65.370 29.024
25 . MISCELLANEGOS PLANT EQUIPY 16 22.713 ( 0.51%)  10.94)  1.98)
26 . RAIR COND MEAT REJECT SIS SO 27,886 ( 0,708) 14,901 __ 98,386 _
SUBTOTAL 1935 802.021 ( 19.949) 818.999 213,247
9.068 MANHOURS /AW
9 . CONSTROCTION SERVICES 166
92 . HORE OPPICE ENGRG.GSERVICE 102
9 . FIELD OPPICE ENGRGESERVICE 83
98 . OWNER'S COSTS mOEE,
SUBTOTAL %6
DIRECT €& INDIRECT COSTS (8 B6u/KW) 1901
CONTINGENCY ALLOWANCE 190
EEmEmusw
TOTAL DIRECT & INDIRECTY COSTS (5 950/%@) 2091
INTEREST DURING CONSTROCTION COMPOUND ( 9.000%/¥R)
TOTAL INTEREST DURING CONSTRUCTION (8 382/8w) 840

TOTAL PLANT CAPITAL INVESTRENT 5 1332/7kw) %0

é51
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DATE Y1-10-78 cowcserrYy coscrT ESTIAATES (PHASE 5)
amiT CAPITAL INVESTAENT SOMAARY (NILLIONS OF DOLLARS)
1200 AWE CBIGSAET (0S-16-78) POVER PLANT AT AIDDLETOWN

COST BASIS: YEAR OF STEAN SOUPPLY SYSTEY PORCHASE
DESIGN € CONSTROCTION PERIOD: STEAN SOPPLY SYSTEN PURCHASE: 1979.000

EXARPLEY

CONSTROCTION PERAIT: 1983.000
COMMERCIAL OPERATION: 1987.000
ACCOUNT TOTAL EQUIPNENT LABOR BATERIAL
L1111 —— B R AE AN ISR NN S —— -COSTS _ --COST3__MANHOURS_ _COSTS_ __ COSTS.
20 . LAND AND LAND RIGHTS 2 0.0 ( 0.0 y 0.0 2.160
2y . STRUCTURES + [APROVERENTS 59 3.052 ( 1.838) 22,115 38 115
23 . BOTLER PLANT EQUIPAENT 202 126,860 ( 3.533) 56.208 20.63)
23 . TORBINE PLANT EQUIPAENT 132 $6.189 ( 1.815) 29.057 6.506
28 . ELECTRIC PLANT EQUIPRENT .2 10,802 ( 1.232) 19.91% 11,519
%% NISCELLANEODS PLANT EQOIPTY 2 6.867 ( 0.257) w.129 y.010
26 . AAIN COND REAT REJECT STS PSR - 33.230 (0,25 8,092 1,323
SUBTOTAL w68 255.50% | 8.528) 135.43% 17,266
7.107 MANHOURS /KW
91 . CONSTRUCTION SERVICES 58
92 . BCNE OFPICE ENGRG.ESERVICE 23
. - PIELD OPPICE ENGRGESERVICE 16
98 . OUNER'S COSTS WIS
SUBTOTAL 19
DIRECT & INDIRECT COSTS (8 S06/K4) 607
CONTINGENCY ALLOWANCE 91
ssasssss
TOTAL DIRECT & INDIRECT COSYS (s S82/xw) 698 :;;g:t::ftunllu:.=sgntutloouggilg{l
ESCALATION DORING CONSTROCTION ( 6.893%/YR) 294 6.000 8.000 8.000
TOTAL ESCALATED DISECT & INDIRECT COSTS (8  @27/kw) 992
csssssws
INTEREST DUPING CONSTRUCTION SIAPLE ( 8.350%/1H)
ON DIRECT & INDIRECT COSTS 161
ON ESCALATION DURING CONSTRUCTION 82
TOTAL INTEREST DORING CONSTROCTION (s 186/Kw) 223
sssasans
TOTAL PLANT CAPITAL INVESTAENT (s 1013/8%) 1215

191
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«DATE 11-10-78 CORCERPTY cosyvy
LIS 20 ) CAPITAL INVESTHENT DETAIL COSYS (THOUSANDS OF DOLLARS)

ESTINATY RS (PHASE 5)

1200 SWE CBIGSAET (05-16-78) POWER PLANT AT: MIDOLETOWN EIANPLE)

COST BASIS: YEAR OF STEAM SUPPLY SYSTER PURCHASE

ACCOuUNT PACTORY

!%lll!__ M R N R S, EQOIRNENTY

. STRUCTORES ¢ IAPROTERENTS

2. TARDWORK

2110 GENESAL YARDWORK

2111 GENERAL COUT + FILL 'l 0.

2.2 ROADS, WALKS+PARKING AREA 0.

21010 PERCING + GATES 0.

21115 SARITARY SEWEN FACILITY 138.

21116 TARD DEAINAGE STORN SEWERS 0.

211 ROADNAY ¢ TARD LIGHTING ——— 0.
. R L 138,

2118 BAILROADS

211,40 COT ¢ PILL s 0.

21182 GRADING 0.

21193 TRACK (BALLAST,TIES,Rall) 9.

211,45 SUITCHES + BUAPERS e
SENENE. 5. s 5 s x els v ae e e s D 0.

211.3 STRUCTORE ASSOCIATED YDWK.

21 COY ¢ PILL S
SORPOEBE. o v o s s v s o v s v e onawoe G Ba
DRI, » s s s # o5 5 s $vewnnu=n il 138,

212. STPAR GENEZRATOR BOILDING

212.1 BOILDING STROCTURE

212.13 SUBSTRUCTUBE CONCRETE s 0.

212,18 SUPERSTROCTORE ———Ba
DI 5 v 5 v ks e ey el 0.

212.2 BUILDING SERVICES

22. PLONBING ¢ DRAINS s 98.

212.22 HEATING,VENT + ALIR COND a2,

212,20 LIGHTING ¢ SERVICE POWER 0.

212,25 ELEVATOR 8s.

212.26 PIRE PROTECTION SYSTEA B [
BRI 5 6 % > v F ST ey Y o____;ig._
e T T I O e S 633,

213, TUBBINE, BEATER,CONTROL BLD

2131 BUILDING STROCTURE

2113 SUBSTROCTORE CONCRETE s 0.

21318 supgasysoctoRPE 0.
PR » 5 o v o' b wE 56 vemso s i 0.

213.2 BOILDING SERVICES

2121 PLOABING + DRAINS s 109.

213.22 HEATING, VEAT ¢ AIR COND 300.

213,24 LIGHTING ¢ SERVICE POWER .
SUBRORML. < « + o v s o s s s s o s o't o0 as B B0
BTN ~ &« ¢ « o5 o« s v &« oW v w owwe 18 w08,

218, OTHER STRUCTORES

2188, ADNINISTRATION+SERVICE BLD

21 BOILDING STROCTURE s 0.

21 BOILDING SERVICES 251,
L R . $).

sirte
LAROR

A 926.

-
s 7918

s 189,
RLL
296.
LA

——

S____083%,
s 8rsa.

s 7ss.
— .
$ 3503,

s 167.
235.

P
LERDN

TN
"y

STEAN SOPPLY SYSTYEM PURCHASE:
CONSTROCTION TERAIT:
COANERCIAL OPERATION:

SITE
BATERIALS

332,
52.

152.

0.

9.
O L |
s 25.

22.
1611,

. « "5
1702.

s
g .
:-._.J!!;_

$ o).
--1136%,_
s 18370

i+ 15.

-—2006.
$ 6707,

] 16.
3.

-._-i!gx-
R N
$ 8955,

s 895,
-—-120,
$ 1022,

1979.000
1983.000
1987.000

I0TAL

623.
1020.
258.
283,
226.

sl
Ll
1.
3208,

- ..
-

$ 135
R— i i P

- .

s 6853,

1928.

28368,
$ 26289,

261,
813s.
LR L
129.
[ —— S
P )
$7737963.

1656,

---9338,
$ 10210

292.
S68.

P11
$ 11673,

1809.

bl

€91



DATE V1-10-78 CONCEPTY

oNiT )

1200 mVE CBIGSHRT (05-16-78)

COST BASIS: YEIR OF STEAY SUPPLY SYSTEM PURCHASE

AcCounY

592!!!--
180,

2181.

2181,
2181.2

218n,
FALLIS

PALLN
21800
21802

2180,
2180.1
2180.2

2189,
218p.1
218p.2

218Q.
2189.1
2180.2

2188,
21881
2188.2

2187,
2181.1
2v81.2

2180,
21801
2180.2

218v,

i18v.Y
21812
218v.)

2188,

21840
218%.2
FALLDS
218%.8
2189.5

cosr ESTINAT RS

CAPITAL INVESTARENT DETAIL COSTS (THOOSANOS OF DOLLANS)

s B

PIFE POAFRODSE
ELECTRICAL SWITCHGE BLDGS
BOILDING STROCTORE
POILDING SERVICES

SUBTOTAL. . . . . .
COAL CAR THA® sneED
BUILDING STROCTU.ER

shpTOTAL. . . . . .
ROTARY CAR DOAP BLDGITOWEL
BOILDING STROCTURE
POILDING SERVICES

SOBTOTAL. . . . . .
COML BREAFER HOUSE
BUILDING STROCTURE
RUTLDING SERVICES

SUBTOTAL. . . . . .
COAL CRDPSHER HOUSE
BDILDING STRUCTURE
BUOILDING SeEPYICES

SOBTOTAL. . . . . .
BOILER MOOSE TRANSPR TOMNER
BUILDING STRUCTORE
BUTLDING SERVICES

SOBTOTAL. . . . . .
ROTARY PLOW MAINTNCE SHPD
BOILDING STRUCTURE
BOJLDING SERVICES

SOBTOTAL. . . . . .
LOCONOTIVE REPALR GARAGE
ENILDING STROUCTONE
BOILDING SERVICES

SOBTOTAL. . . . . .
MATERIAL HANDLeSERVICE BLD
BOILDING STROCTORE
BUILDING SERVICES

SUBTOTAL. . . . . .
WASTE WATER TREATWENT BLDG
VASTE WATER EQUIPHENT BLDG
VASTE WATER SETTLING BASIN
APl CIL SEPARATOR

SUBTOTAL. . . . . .
RISC COAL MANDLING STROCY
CONYEYOR GALLERIES
ROTARY PLOW ACCESS TUWNEL
COML PILE WEMBRANE PARRIEY
LOVERING WELLS
BOILOING SERVICES

SOBTOTAL. . . . . .

POVER PLANT aT:

(PuASE 5)

EXAnPLEY

PACTORY
lﬂ!ltlgl!

16.
o

-

- T

sITe
um“

13)%.
-
EL
.
5.

17,

STEAN SUPPLY SYSTEW PURCHASE:
CONSTRUCTION PERYIT:
CORNPECIAL OPERATION:

sire
ll!llllki

29.

162,
164,

1979.000
1983.000
1987.000

tﬂlls.

ol



DATYZ 11-10-78 CoOwNCEPTY

cosczy

ESTIARATES (PHASE S)

oniT ) CAPITAL INVESTAENT DETAIL COSTS (THOUSANDS OF DOLLABS)
1200 W¥® CBIGSAET (05-16-78) POWER PLANT AT: MIDDLETOWN EranpLEY

COST BASIS: TEAR OF STEAM SUPPLY SYSTEN PORCHASE

AcconsT PACTORY

BomBE®_  pcccoRT MITAR . _EQUIRIENT
SUBTOTAL. . . . . . . " B s | )

219. STACK STROCTORE

219.1 STROCTORE

219. 1 ETCAVATION WORK s 0.

219. 1) SOPSTROCTURE CONCRETE 0.

219. 14 SUPERSTRUCTURE 1198,
SEPPOTME. +« v - o « - Rl wn el s 119a.

219.2 CHIANEY SEBVICES

SOBTOTAL FOR ACCOUNT. . e o s s e » s s u =
CONTINGENCY (15.0%2QP-15.0%LABOR-1S.0%ATL). . .

SUBTOTAL. . . . . . .

TOTAL FOR ACCOuUmY 2V

]
e e e s e wse o $__3510,

STEAN SUPPLY SYSTER PURCHASE:
CONSTROCTION PERANIT:
CONAERCIAL OPERATION:

SITE siTE
-LI!QE_-- elll!llti-
s 095 %991,
B 20, s 5.
TIN 221.
L | o
' 002. s 233
-—— - --’L _____ gl-
S TT . * 233,
s 22115, $ anis.
w—ugitls g ills
$__25%32. $__19232.

1979.000
1993.000
1987.000

--T0TAL__
s 1076a

27.

s 2629,

pe——eee.

s 2a19.

$ 59282,
-..l!;l;
$__60175,

s91
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«DATE 19-10-78 CcOmMCEPTY
CAPITAL INVESTAENT DETAIL COSTS (THOUSANDS OF DOLLARS)
POWER PLANT AT: NIDDLETONN
TEAR OF STEAN SUPPLY SYSTER PURCHASE

omIT 1

1200 AwE CBIGSAET (05-16-78)
COST BASIS:

ACCooYT

SEERR.. MESREREIRIIAE . e
SOBTOTAL.

223,
2230
223.2
223
223.25
223.26

226,
225.
225.1
225.1
225.2

225.2
25

225.13
225. 1
225.32

225.5
225.51
225.%2

225.6
225.61%
225.62

225.1
225. M
225. 1

225.8
225.0
225.82

225.9
225.9
225.92

226.
2261

cosrT

ASH ¢ DOUST HANDLING SYSTER
ASH ¢ DOUST HANDLING EQUIP
RISC ASH*DOST HANDLING PQ
ROTATING AACHINERY
PIFING
vaLves

SOBTOTAL. . . .« .« .

SUBTOTAL. . . . . .
FUOEL HANDLING SYCTERS
FLOE GAS DESOLPUR STRUCTY
LinE SLAKING BOILDING
BOILDING STROCTURE
BUTLDING SERVICES

SUBTOTAL. . . . . .
LIAE SLAKING SERVICE BLDG
BOILDING STROCTORE

SOBTOTAI. . . . . .
DESULPOR CTRLeSVUTCHGR BLDG
BUILDING STROCTURE
BOILDING SERVICES

SOPTOTAL. . . . . .
PROCESSeSEAL WATER PUMAPHSE
BUILDING STRUCTURE
AUILDING SERVICES

SUBTOTAL. . . . . .
THICKENER EQUIPNENT BLDG
BUOILDING STROCTURE
BOILDING SERVICES

SUBTOTAL. . . . . .
SLODGE STABILIZATION BLDG
HANGERS AND SOPPORTS
BOILDING SERVICES

SUBTOTAL. . . . . .
SLUDGE POMP HOUSE
BOILDING STRUCTORE
BOILDING SERVICES

SOBTOTAL. . . . . .
LIAE UNLOADING BLDGeTHNNEL
BOILDING STRUCTURE
BOILDING SERVICES

SUBTOTAL. . . . . .

SUBTOTAL. . . . . .
DESULPORIZATION EQUIPAENT
LINE HANDLING SYSTERM

ESTIAaATYT RS

{PHASE 5)

EYARPLEY

PACTORY
SN
5315,

s 43,
85.
T S

s 18],
s";i%.
s 8136,

0.
e

MNGESS. i

i

.

.

PSR, 3

STEAN SUPPLY SYSTEAR
CONSTRUCTION PERAIT:

CORNERCIAL OPERATION:

s'ﬂﬁh:‘

1828,

PORCHASE:

1543
ltllélli-
2096.

200,

153,

il

438,

380
e
s

- T
A LALLM

..... 86,
1 86.
228.

i
22.

——
A 3.
S58.

291



DATE V1-10-78 CcCorvcCEPT cCosvw ESTIARAT ES (PHASE 5)

vNIT 1 CAPITAL INVESTHENT DETAIL COSTS (TNOOSANDS OF DOLLANS) STEAN SOPPLY SYSTEN PURCHASE: 1979.000
1200 WYE CHICSAET (05-16-78) POVER PLANT AT: AIDDLETOWN ExanPLE) CONSTRUCTION PERAMIT: 1981 .000
COST BASIS: YEAR OF STEAY SUPPLY SYSTEM PUPCHASE CORNERCIAL OPERATION: 1987.000
ACCOuNT FACTONY siTy sire
’!!!!!._ S R e —— —— e EQUIpAENT LABOR QATERIALS 1072L
26.2 PREED PREPARATION SYSTEM
226. 21 ROTATING MACHINERY ] 328, ] 6N, ] 6. 3199.
226.22 TARKS AND PRESSURE VESSELS 0. 169, 239. a0,
226.2% PIFING 188, 258. 26. [ITH
226.26 vaLves 28, 0. e. 28.
226. 27 PIPING-NISC ITERS 3. 0. 0. 8.
226.29 POUNDATIONS/SKIDS ot R U ;- 3.
SesTOTAL. . . . . . - 8 583, . S10. . 286. $ 1379,
226.) SOL DIOYIDE SCRUBBING SYS 1182, 656a, s103. 22091,
2268 GAS BANDLING SYSTER
226.%1 BOTATING SACHINERY s 2127, . e, s 3. FILTR
226.45 PIFING,DUCTS ,EIPANSION JTS 1056, 31335, 1319, 1m0,
226,96 YALYES + DANPERS LR 58. . 939,
226,49 FOONDATIONS/SKIDS aernailite o 806, — 1 1 18,
SeBTOTAL. . . . . $ 5657, ] 13). $ 2268, $ 12059,
226.5 SLODGE MAYDLING SYSTEN
226.51 ROTATING MACHISERY $ 1515, s 230. s 2). 1769,
226.5) TAPKS AND PPESSURE VESSELS W 1068, 1681, 2709.
226.55 S006. 6708, 673, 12058,
226.%6 vALYES 166. 0. 0. 166.
226.57 PIFING-NISC ITENS 0. 91, 128, 217,
226.9 PODUDATIONS/SKIDS __"_g,, 118y, __B”,_ ___gg;g,_
SOBTOTAL. . . . . . . % 8697, s 908, ] . $ 21973, -
226.6 NISC DESULPORIZATION EQUIP 3
226.61 ROTATING WACHINERY ] . s 9. ] R 76,
2i6.6) TANKS AND PRESSORE VESSELS . 22. 5. Se.
226.64 PURIFICATIONSPILTRATION 2Q 9. 1. 0. ",
226.6% PIPING 128, 22). I 382,
226.66 vavees 6. 0. 0. 36.
226.67 PIPING - WISC. ITEAS 25. 0. 0. 25.
226.69 PONNDATIONS/SKIPS ——ae P il | e 30,
sosTOoTAL. . . . . « 3 266 . ] 282, ] L ] €12,
226.7 INSTROMENTATIONICONTROL e
soptoTaL. ok . . R 151 b e L0 P 1L} N T
221, IYSTROAZETATION ¢ CONTROL
2271 BENCHBOARD, PANEIS + RACKS
221 BOILER - TG CONTROL PANEL ] 285. s 9. s 5. Jue.
2212 AUXILEARY PANELS+CABINETS (R 62. .. 200.
227.18 INSTRONENT RACKS —gile 0 e L 2. .
SOBTOTAL. . . . . . § 667. ] 208, ] ", 1] 84813,
2.2 PLANT CONPUTER SYSTERM M. ass. ue. 1212,
2213 STACK GAS MONITORING SYS 0. 0. 0. 0.
2270 PLANT CONTROL SYSTEN
2270 COORDINATED CONTROL SYSTEMW TN " (TN _—
sepTOTAL. . . . . . . m. ] L 1. 1 193




DATE 11-10-78 CcowpcCEPTY cosrT ESTIAAT ES (PHASE 5)

anirT Y CAPITAL IMVESTHENT DETAIL COSTS (THOUSANDS OF DOLLARS) STEAR SOUPPLY SYSTER PURCHASE: 1979.000
1200 AWE CHIGSAET(OS-16-78) POVER PLANT AT: RIDDLETONN EXARMPLEY CORSTRUCTION PERNIT: 1983).000

COST BASIS: TYEAR OF STEAN SOPPLY SYSTER PURCHASE COANESRCIAL CPERATION: 1987.000

ACCOUNT PACTORY Sl;l sire

- S e ncme —————————— s : | 34 _ff_?!;._ 'f‘_“;fl'jf_ i
SOEOERE: ¢ s o 5 4 o 3 % o5 o n v 50 o 59w B 2223. ] s A JusS.

228. POILER PLANT AISC 1T7EMS

2281 RISC SUSPENSE ITEARS

2261 FINAL ALIGNMENT ¢ CHECKING L ] 0. s 801, s 62. 8€2.

228.M2 FIEID PAINTING 0. $913. 206, LELN

228.1) QOALIPICATION OF WELDERS a A S — e 58,
DRI + =5 +.i el s b A S e el 0. $ iR, s~ 330 8" Vi%e.

228.3 BOILER PLANT INSULATION 0. 556. 1580, 2095.

228.8 SARPLING BQUIPAENT 202. 20, 1. 228,

229.7 RISC PIPE BRIDGE

228. EXCAVATION WORK s 0. s 0. ] 0. 0.

226. SUBSTROCTORE CONCRETE RS —— 8, i || e 123,
SBTORBL. + - ¢« ¢ 2 c s s e s e s w e B B . T 8. T
POEPTRE: » ¢ 9 % o s oo % 4w oo vy s e B 202. $ 2087, s 1920. $ 8208,
SUBTOTAL POR ACCOONT. - . . . . R R P TTTE ¥ 56308, 3 20633, i 301698,
CONTINGENTY (15.0%EQP-15.0XLABOR-15. OTATL) . . . __ 18129, 8431, ~ 95, _.30255,
TOTAL POR ACCOUNT 22 . s e e wmeEesn e DI, 8 64619, s~ 23128, $°231957.

691



OATE ¥9-10-78 CcorcCeEPT
CAPITAL INVESTRENT DETAIL COUSTS (THOUSANDS OF DOLLARS)
POVWER PLANT AT: MIDDLETOWY
TEAR OF STEAM SUPPLY SYSTPY PIRCHASE

LLIS AN

1200 AVE CRIGSNET(N5-1€-79)
COST BASIS:

ACConY
;gﬂ!!!-»

20,
230
23Ln
232

2302
23

2318

21,43
231,95
231,46
2107
231,48
231,99

2315
231,59
27152

231,
233
23.n

233.2
PR RNV
213.2)
233,28
233.26
2317
23329
2329

2730
2.

2305

238,

2380
23,2
2382
2. 2?
238,25
238,26
238,27
234 28

SR

TURBINE GENERATOR

TASEINE GENERATOR «ACCSSPY

TURBINZ PACTORY COST

OTHER TURBINE COSTS
SudTOTAL. . . . . .

FOUNDATIONS
T-G PEDESTAL

SOBTOTAL. . . . . .
LEERICATING OIL SysTEY
TANKS ¢ PPESSURE VESSELS

PIFING
vaLves

PIPING-NISC. ITENS

IFPSTRUNENTATION ¢+ CONTROL

SKEIDS / POUNDATIONS
SUBTOTAL. . . . . .

GAS SYSYEmS

HYDRCGPN STORAGE SYSTER

CARBON DIOYIDE

STORAGE STYS

SOBTOTAL. . . . . .

SoBTOT

. . &« ¢« ¢ &

COFDENSING SYSTEAS

CONDENSER EQUIPNENT

HEAT TRANSFER EQOIPAENT
SOBTOTAL. . . . . .

CONDENSATE SYSTER

ROTATING MACHINENRY

TAEKS & PRPSSOAE vESSELS

PIEING
vaLves

PIFING-NISC. ITESS
TUSTRUNENTATION ¢« CONTROL

FONNDATIONS

SORPOTAL. . . . .= o
GAS RENOWAL SYsTry
CORDENSER GAS REMOVAL sSTS,

SOBTOTAL. . . . . .

COMDEMSATE POL

ISHI»G

SUBTOTAL. . . . . .
FEED MEATING SYSTEN
FEEDUATER HEATERS
FEPEDWATES SYSTES
POTAYING MACHINERY
HEAT TRIAUSFER EQUIPNENT

PIPING
vaLves

PIFING-NISC., ITENS
INSTRUNENTATION ¢ CONTROL
SORTOTAL. . . . . .

cosy ESTYT1INSaAaTES

(PHASE 5)

ruanrLY?

FACTORY
TCOIEIENT

STEAN SUP2LY SYSTZM PIRCHASE:
COMSTROCTION PEPRIY:
COMNERCIAL OPERATION:

siT®
Lagop

' 523,

sive
SATERIALS

B
i

s 28.

I "
5 156.

s 10.
10.

65,

0.

1579.000
1983.000
1947 000

041

S32e8.

sl

11

_— e
$  BBase.

676,
231,
M6,
e,
12.
4.
?
o

11 P
s S%s.

L

i LR
13824,
5991,

5509.
590.
5367,
888.
So0a.

..... 29,
12938,

741



Bave 11-10-78 cowceER Y cosvY ESTIAAT ES (PHASE S)

owIT ) CAPETAL INVESTAENT ODETAIL COSTS (THOUSANOS OF DOLLARS) STEAR SUPPLY SYSTEN PURCHASE: 1979.000
1200 AWE CHIGSAET (05-16-78) POVER PLANT AT: NIDDLETONN EIARPLE) CONSTROCTION PERANIT: 1983%.000
COST BASIS: YEAR OF STEAN SUPPLY SYSTER PURCHASE CONNERCIAL OPERATION: 1987 000
ACCODRTY PACTORY sire siTe
“ugl-_ O Rl e EQIIRNENT LABOR SATEELALS I0TAL
L EYITRACTION STEAN SYSTEAN
238,35 PIRING s 818. $ 1097, s " 2026.
238,36 YaLves LL LN 0. 0. LALLM
230 PIFING-AISCELLANEOUS 163, 0. 0. 163,
238,38 INSTRUAENTATION ¢ CORTROL _____’}‘_ -_ia_ L S _-___zg‘_
BPIRREE. < » 2 5 5 s v m dln e Ve e s e B NI, s~ 1102 s 1. s 268).
2388 F¥R VENT ¢ DRALN STSTER
PRI 2] ROTATING MACHINERY s ", ] 1. 1. 25.
238.8) TARKES +» PRESSORE VESSELS 20. 1. 0. FA R
238,45 PIPING 195. 268, 2. 8.
23648 YaLves 178. 0. 0. 178,
238,47 PIFING-NISC. 1TEANS 3. 0. 0. 2.
PEL Y ) INSTROUMENTATION ¢ COUNTROL e gl‘_ ——d e e I T
PINTRRIL. v » s » o hmoiniin e e e s e S s___ 279, 38, s 811,
e N R R PR s s 8992, ] 502. $ 22439,
235, OTHER TURBINE PLANT EQUIP.
2351 MAIN VAPOR PIPING SYSTEN
235.n AALIN STEARN STISTEN s 5956. s 7079. s AL 13750.
235.12 HOT REMEAT STSTER w127, 5685, 568. 10940,
235.1) COLD REMEAT SYSTEM s, 1219, 123. 2517,
235.15 ATIENPERATING SYSTEN 7
R e S e . e ARl D ek l_i'l%%i:" s"?iﬁng’ r—m!.“ t"ﬁ% 2?’
235.2 TURBINE AURILIARIES
235. 0 NAIN STA/RHT VENTS & ORAIN $____101, $___ 85, $____ 22.. _,__qh-
BRPREES & & % ¢ o5 v i P E e e e -8 107. t 85. s 22. s 213,
235.) TH CLOSED CLG WATER SYS
235. 0 FOTATING MACHINERY s u. s 22. s 2. M.
235.%2 HEAT TRANSPER EQUIPARNTY €22, 12. | X LB
235.1 TANKS + PRESSURE VESSELS s 1. 0. 3
235.3% PIPING 282. 386. 8. 708.
235.36 vaLves 195, 0. 0. 195.
235.37 PIPING-RISC. ITERS s7. 0. 0. s1.
235.38 INSTRUNENTATION ¢ CONTROL - _%g‘_ ______ . 00 9. e l;;-
SMBOTM: o « 0 o5 %o 5 o5 as s s xeses F VI, s (PN s s, s 1501,
235.% DENIN.WATER NAKE-UP SYSTEM 1001. 78. ’. 1086.
235.5 CHERICAL THEATHENT STSTEN ., 7. 2. s1.
235.6 NEOTRALIZATION SYSTEM
235.61 ROTATING RACHINERY s 18. s 6 s 1. 25.
235.6) TANKS ARD PRESSURE VESSELS LN LN 0. S,
235.65 PIFING %s .. 0. 6.
235.66 vALYES 0. 0. 0. 0.
2135.67 PIPING - WISC ITEMS 0. 0. 0. 0.
235.68 THSTRONENTATION ¢ CONTROL R | T LR e e | W
SBENOEERL. o v + v = 3 0 6 0 9 S W e B M E w A P s _%ﬁ._ R, .____]l!‘_
SEPPOEBE. + s « 3 2 2 5 ¢ v s s v oseves & VEISE. s 18622, s a9, $ 303ba.

14l
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DATE Y1-10-78 CowcCEPTY cos7? ESTIRAT ES (PHASE 5)

onIT CAPITAL INVESTAENT DETAIL COSTS (THOUSANDS OF DOLLARS) STEAN SUPPLY SYSTEN PURCHASE:
1200 AWE CBIGSAET(05-16-78) POWER PLANT AT: AIDDLETONN EXanPLE? CONSTRUCTION PERALT:

COST BASIS: YEAR OF STEAM SUPPLY SYSTEN PORCHASE COMMERCIAL OPERATION:

Accourt PACTORY siTe sITE

JUNBEY  _MCCOUNT TRTRE EQOIRIENT LABOR BATESIALS

28 . PLECTRIC PLANT EQUIFPAENT

24, SWITCHGEAR

2811 GEN BQPT SWITCHGEAR

268012 GEN NETTRAL GROUNDING EQPT s 0. s 9. . 10.

200,13 GEN CORRENT+POTENTIAL XFPAR 1
BRI i & & aoale T e o W e el e t"""Sf‘ l""ll{f' s““"!‘f‘

281.2 STATION SERVICE SVITCHGEAR

8. BEDION VOLTAGE METAL CLAD $ W0, s 517, s 50.

.0.22 STATION MOTOR CONTROL CNTR —_age, .y, 46,
MEMEM: o o ¢ v o v % 6 o8 6 a6 5 5950 ""izSQ" M QQ;L_ A
DA « » 2 % 02 A s e veoesese e B . s mn. s 107.

242, STATION SERVICE EQUIPMENT

2420 STATION SERVESTARTOP XFNR

202.M UNIT AUTILIARY THRANSFORAER s 800. ] 137, s 1.,

262.12 RESEAVE ADRILIARY XPNR aus. 2. .

282,11 POUNDATIONS POR IPASS SR ____113‘_ T
DOENTM: o ¢ 5 » & o« 56 5 &6 w6 5 owws on B 1685, 1 wns. s 126,

282.2 UMIT SOBSTATIONS

202. LOAD CENTER SWITCHGEAR s 1808, ] 257, s 2s.

282.22 LOAD CENTER TRANSFORYERS 659. 252. 24,

202. 20 MISCELLANEODS XIPRAS o B ——it
DU & » s s v 5 0 & o b 6V a5 ne ve s & 2081, s £22. s S0.

2823 AUTILIARY POWER SOURCES

242. BATTERY SYSTESNS 1 9. s 2. s 2.

202,32 PRAERGENCY DIESEL GEN SYS 170. 3. N,

282,08 INYERTERS S —le e . P
SOBDTORTML. + « + v s ¢ v o s e a0 s 00 o900+ §____320. $_____68,_ P
BEMETIR: « = v 3 56 4w v o s s v w o w e B €053, s 993s. < 183,

201, SHITCHBOARDS

2831 CONTROL PANELS

2031 GEReADX POWER SYS CTRL PNL ] 300, ] 73. 1 1.

283,98 . GPN PROTECTIVE BELAY PANEL
SRS « 5 ¢ 4 w2 o % se b H e e s""l%’f‘ s""Iz‘f' l'“"'igf‘

283.2 AUX.POWER €& SIGNAL BOARDS

280 PONER DISTRIGNTION PANELS 1 8. s 3 s 0.

243,22 BATTERY CNIRLADC DIST PNL el - S
SERTOTM. o v s » v 5 s s a5 s 5+ s 0500 O____ N8, | 5;,_ L 62.
PEBPARBRs o v s v 0 s % % = %K ¢ 95 v e e 621, s 170. s 76.

248, PROTECTIVE EQNIPAENT

2840 GENRL STATION GROUND STYS

288,11 EQUIPAENT GROUNDING SYSTEN s 0. ] 352. s 157,

264,12 YARD * STROCTURE GROONDING — R | ' ¢ M
SVINTEE: o o % 6 6 v % » 5 % 58 5 % o ew e 0. ] £89., 5 294,

2482 FIRE DETECTION+SOPRRESSION 0. 86. ..

264.) LIGHTNING PROTECTION 0. 2. In.

2640 CATHODIC PROTECTION 0. 305. 3.

1979.000
1983.000
1987.000

T0TAL

107.
it

at07.
’---l!!g;_
i g 3e-

130.
679,

74}



DATE 13-10-78 CcowCEPTY
CAPITAL IBVESTHENT DETAIL COSTS (THONSANDS OF

POWER PLANT AT: NIDDLETOKY
YPAR OF STEAM SOPPLY SYSTEN PUACHASE

LLES AN |

1200 a¥E CBIGSAET (05-16-18)
COST PASIS:

ACConNTY

'MJ! e
284

285,
2450
2851

285.2
285.)

%6,
206,
206. M

2a6.2
206.20
286.2?

286.1
2068

Cosvw

SUBTOTAL. . . . . .
ELECTY.STROC oWIRING CQ!'II
ANDERGROUND DOCT RONS
DOCY BARKS

SOPTOTAL. . . . . . . .
CAELE TRAY
cowporY

SOPTOPAL. . - « « « = »
POWER % COFTROL WINING
GENERATOR CIRCODITS Vimiwg
SAIN GENEPATOR BUS DUCY

SOBTOTAL. . . . .
STATIOY SERVICE PVR VIRING
HIGH VOLTAGE BOS+CABLE
LOW YOLTAGE POS+CABLE

SEBTOTML. . . <« ¢« « . .
COPTHOL CABLE
THSTRUIPNT VIRE

SEBTOPAL. . . . . ¢ . .

. . .

SUETOTAL POR ACCOONT. .

CONTINGENCY (15.0%EQP-15.0

TOTAL FOR ACCOUNT 28

ESTIANATES
DOLLARS)

(PHASE 5)

liOI-lS Oll?l).

-

EYARPL®Y
FACTORY
ZQTIRAENT
...... Q..

e« 3 0.

s

g

0.
...... Qs
» w ¥ 0.
s
s
s 0.
PR, S8
« . ¢ 0.
0.
il
e s 8 581,
« S 10M02.
.. 1620,

_llhh.

STEAF SOUPPLY SYSTEN PURCHASE:
COUSTROCTIO™ PEFRMIT:
CONRERCIAL OPFFATION:

3 4 4 SITE
LASCH PATERIALS
- . - § S
s 195, ] 835,
S__ 1009, LI Y
s 1009. A 651,
12v0. 147s.
a0, R PIT
s 9107, s 1365,
' 6 b '_—-—, | S
s—-3es R
L ] 5613,  } 1629.
1108, -
$ 1667. s 236,
3682, l.l%
LT 896,
] 210. A €973,
L T PR
2981 1128,
$° 22901, $_ 13206,

1979 . 0060
1981 000
1%87.000
10TAL
eeed €8s
s~ 320,
660,
s"'%ﬁgg.
4686,
o 8106,
S 12852,
s----222:-
2192,
-
] 39013,
15070,
. 1
€ Y476n,
""5121_ B



HOATE 11-10-78 COoONCEPY

oniT

1200 BAVE CBIGSART (05-16-78)

cosyvYy EST
CAPITAL INVESTAENTY DETAIL COSTS (THOO
POWER PLANT AT: n

COST JASIS: YEAR OF STEAN SOPPLY SYSTEAM PORCHAS

ACCOunTY
fporie

s
251
5L
25016
257

2502
5L

2513
5.

252.
2520
2520

252.2

252.
252.22
252.24

252.)

%20
252.32
52.1
252,98
252.35
252.36
252.38
252.%9

252.8

252.V
252.8)
252.85
292,86
2%52.w7
252.99

253,
253.1
2%
253,15

C
LR s

TRANSPORTATION € LIFY EQPT
CRANES & HOISTS
TORBINE BUILDING CRANE
RISC.CRANES, HOISTS+ACRORLS
DIESEL BOILDING CRANES
SOBTOTAL. . . . & « ¢ « o & &«
RAILMAY EQUIPAENT
DIESEL LOCOmOTIVE
SUBTOTAL. . . . « « ¢ & « « =
ROADNATY EQUIPAENT
BOLLDOZERS
SUBTOTAL. . . - ¢ ¢ « o o =« =
SUPTOTAL. . . 2 o ¢ o o o o &«
AIR WATER+STEAN SERVICE SY
AlR SYSTEARS
CORPAESSED AIR SYSTER
SOBTOTAL. . « « & « « &« & « =
VATER SYSTEARS
SERVICE WATER SISTEA

POTABLE WATER SYSTEA
SOUBPTOTAL. « « « ¢« o « + =« = «
ADXILTARY STEAM SYSTEM
AUXILIARY BOILER SYSTENM
AUXI FOILER FPEEDWATER SYS
ADY FPOEL OIL SYSTEN
AOX DEAR + AAKEDP SYSTEN
ADX CHEN FEED SYSTER
AUX.STEAR+COFDENSATE RETRP
ADY BOILER BLOWDOWN
AUX STEAM STYS COMPLETE I+¢C
SOBTOTAL. . . &« « & « « « o «
PLANT PUEL OIL SYSTEMN
ROTATING AACHINERY
TANKS AND PHESSORE VESSELS
PIPING
vaLvVES
PIPING-NISC ITERS
FOUNDATIONS/SKIDS
SOBTOTAL. . . . « « « « « &
SUBTOTAL. . ¢ -« o o « « o o «
CORMRUNICATIONS EQDIPAENT
LOCAL CORMUNICATIONS SYS
GEN.PURPOSE TELEPHOWE SIS
PA ¢ INTERCORM SYS.
SUBTOTAL. . . « « o ¢ o o o =

Inares
SANDS OF DOLLARS)
IDDLETOGN
e

(PHASE 5)

EXIARPLEY

FACTORY
EQUIPAENT

s 456,

STEAN SOPPLY SYSTEY PURCHASE:

s 183.
2155.

i

s 185.
7.
16.
2.
7.

16.
..

st R

] 212.
s 1.

CONSTRUCTION PEPAIT:
COMNERCIAL OPERATION:
siTe sive
LABOE AATERIALS
] 6. s 6.
.. 105.
- P 1t
s s
podt ' i
A 1. s Q.
s A
s 29, s "2,

1979.000
1993.000
1987.000

T0TAL

528.
151,

oot

il

o— . "
- |

1709.

L

591,
4169,

o v

1386,

1741
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DATE Y1-10

oRIT )
1200 ave
T PASIS

ACCOnw =
NUNPES
2¢ .

8 CoOwWCERPY cosyzy TS T I ™ AT ES (PHASE 5)
CAPITAL IPYESTNENT DETAIL COSTS (THOUSANDS OF DOLLANS)
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911 TELEPHONE & COMAUNICATIONS 0. 0. 259. 259.
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SRR 4 6 ¢« 2o D e 9™ e s vos e s de B 0. s 0. A 1235, 12135,
932, PIELD JOB SUPERVISION
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Appendix E

INSTRUCTIONS FOR LOADING THE
PROGRAMS INTO THE COMPUTER



187

LOADING THE PROGRAMS INTO THE COMPUTER

The CONCEPT package is generally transmitted to a user on a nine-
track magnetic tape in extended binary coded decimal interchange code
(EBCDIC). The tape contains the following files:

File 1 The CONCEPT-5 source program

File 2 The CONTAC-5 source program

File 3 The CONLAM=5 source program

File 4 The sample cases for tescing CONCEPT-5

File 5 The cost mcdels to be processed by CONTAC=-5

File 6 The equipment, labor, and materials cost history data uced

by CONLAM-5

The source programs are compiled at ORNL using an IBM Level H FORTRAN
compiler and are executed on an IBM 360/95 machine with HASP-MVT. The
core requirements for execution of any of the three programs on the
IB™ 360 is less than 270K (bytes). GExample IBM job control language
(JCL) instructions are given in Table E.l to assist users in preparing
JCL cards. Those using other than IBM equipment may find some help in
converting IBM JCL to other systems by consulting the IBM Svstem/360
Job Control Language Reference.'"

As shown in Fig. 1.1, the CONTAC and CONLAM programs must be compiled
and executed prior to execution of the CONCEPT program. Steps 1 through
4 do this and establish two files named COSTMOD.LIBR and CONLAM.LIBR on a
permanent system direct access device identified as SYSTMl. A temporary
direct access device is also needed and is identified in this JCL as
SYSDA. Steps ? and 3 employ the IBM OS utility program IEBGENER. It is
described in the IBM 0S Utility Reference.-’

In Step &, FTO8FOOl defines a formatted master file which should be
saved on some device (not necessarily direct access) for periodic updating
of the equipment, labor, and materials file.

Step 5 compiles and link edits the CONCEPT-5 program to create a
stored load module for use in Step 7. Step 6 again uses the IBM 0S
utility program IEBGENER to read input data for the CONCEPT program.
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Table E.1. Example IBM Jjob control language inscructions

//STEP1 EXEIC PCRTHCLG,REGION=270FK

//PORT .SYSIN DD DSN=CONTACS ,ONIT=TAPES, VOL=S2R= 1228,

// LABEL=(2,NL) ,DISP=(OLD,PAS"™ ,DCB= (RECP N=PB, LRECL=30,BLKSIZE=3200)
//G0.PT067001 DD SYSOUT=A

//*T0arC01 DO DS ¥=COSTHODS, UNIT=TAPE9, VOL=S®R=X1214,

// LABEL= (S,NL),DISP= (OLD, PASS), DCB= (RECFN=rFS, LRECL=20,8LKSIZE=1200)
//?T08P001 DD DOAAY

/797092001 DD DSN=COSTMOD.LISR, VOL=SER=SYSTN! ,ONIT=3310,

// DISP=(NEW,CATLG) ,SPACE= (CYL, (S, 1),RLS?),

// DCB= (RECP®= V8BS, LRECL=X, BLESIZ®= 130 30)

;/"03?001 oD *

Vo
//STEP2 EXEC EGM=IEZBGENER
//SYSPRINT DD SYSONT=A
//SYSTN DD pummy
//SYSUT2 DD CSW=SLTEMPT,UNIT=SYSDA, DISP=(NEW, PASS),
77 m’-(IICPH"B.LI!CL'GO.ULSSIZ!OGOOO).SPAC!-(?!K,(|,H.".$!)
//SYSUTY DD *

30 30 23 1 0 0 0 0 0
Vil
//STEP3 EXEC PGE=IvSGENER
//SYSPRINT DD SYSOOQT=A
//SYSIN DD DOANY
//SYSUT2 DD DSW=GETEMP2,UNTT=SYSDA, DISP=(NEW, PASS),
// DCB=(RECPN=PB, LRECL=80,8LKSIZE=6400), SPACE= (CYL, (2,17 ,PLS?)
//SYSUTY DD DSN=ELNDATA,OUNIT=TAPEY,VOL=SER=X1234,LABELs (6,8,
// DISP=(OLL,PASS) +CCB= (RECPA=P8 , LRECL=80 ,8LKSIZ2=3200)
//STEPG EXEC PCRTHACLG,REGION=270K
//PORT.SYSIN DD DQIICOI‘I.AH5.Ult‘!"fl’l’.VOL'S!!I!‘VZJ'.LA'ZL'U.".).
// DISP=(OLD,PASS) ,DCB= (RECPN=PS,LRECL=80,8LKSTZE=3200)
//G0.PTO6P001 DD SYSOUT=A
//PI057001 DO DSNeELTYAPY, DISP= (OLD, DELET®)
4 DD DS®=EETENP2, DISP= (OLD, DELETE)
//PT097001 DD DSN=CONLAR.LIBR,VOL=SER=SYSTN1, ONTT=3330,
// CISP=(NEW,CATLG) ,SPACS=(T%K, (9,1) ,RLSE),
// DCB=(RECPH=VBS,LRECL=4860,8LKSIZ2=13030)
//%T08P001 DC DSYNEURASTR, VOLSSER®E wecee ,ONITS =ceee
// DISP=(NEW,KZEP),SPACEs ==ww= 278,000 ayTes,
/7 DCB=(RECPN=PS, LRECL#A0,8LKSIZE=6400)
//7T04 P00 DD DONNY
//STEPS EXEC POPTHCL,REGION=270K
//PORPT.SYSIN DD DSN=CONCEPTS, ONITeTAPEY ,VOL=SER=X1234, LABEL=(1,¥5L),
// DISP=(OLC,PASS) + DCB= (RECPN=PS ,LR®CL=80 ,BLKSTZE=3270)
//LKED.SYSLACD DD DSM=CONCEPTS. LOAD(CONCEPTS) , VOL=SERaSTSTHY,
// UNIT=3330,DISP=(NEW,CATLG),SPACE= (TRK, (13, 1, M ,.rLSD),
// DCB=(RECFA=0,3LKSTZ2=130 20)
//STEP6 EXEC PGN=IEBGENER
//SYSPRINT DD SYSOOT=A
//SYSIN DD DORMMY
//SYSUT2 DD DSW=SCTENP,ONIT=SYSDA, DISP= (NEW,PASS),
// SPACE= (800, (8,1) +PLSE) ,DCB= (RECPN=PB, LR2CL=80, BLKSTZE=800)
//31S97T1 DD DSN=EIANPLE,UNIT=TA®29, YOL=SER=X1230, LABEL= (G, 8L,
// DISP=(OLC,K2EP),DCH=(RECPN=PB,LARCL=80,3LKSI2R=3270)
//STEPT EXEC EGM=CONCEPTS, REGION= 270K, PARA=!CKu=5"
//STEPLIB DD DSM=CONCEPTS.LOAD, DISP=SHR
//PT06 PO0Y DD SYSOUTw=A
//PTOAP001 DD ONIT=SYSDA,SPACEs (SYL, (1,1) RLSE) ,
44 DCB= (RECPN=P,LRECL=80,3LKSI22=80) +OISP=(N2W,DELETE)
//PTO2P001 DD ONIT=SYSDA,SPACE= (CYL, (1,1),RLS2),
// DCBe (RECPN=P, LRECL~80, BLKSTZ2=20) , DISP=(NZW, DELETE
//¥T03P001 DD ONITw (SYSDA,S2PePT02P00 1) +SPACE=(CTL, (1, 1) ,RLSDY ,
// DCB=(RECPReP, LRECL=80,8LKSIZE=80)
/777117001 OO ONIT= (SYSDA,S ZP= (PTO2P001, PTO2P00Y)),
// SPACE= (CYL, (1,1) ,RLS®), DCB= (RECP=¥S, LE2CL= 10900,8LKSIZE=729%94)
//7T08P001 DD DSN=CONLAN.LIBR,0ISP=SAR
//PT09P001 DD DSN=COSTNOD.LIBR,OISPwSAP
//PT05P001 DD DSWes, STEE6, SYSUT2, DISPe (OLD, DELETE)
/7
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Input to the CONCEPT program must be read in Step 6, and the state-
ment PARM='CK=-5' must be included in Step 7 when using HASP spooling
systems. This is due to a HASP limitation on rewinding the input file
during execution of the CONCEPT program. Users with ASP systems should
not have this problem and may omit Step 6 and replace the FTOSF00l card
in Step 7 with

//PTNSFPO0Y DD DSNS!XAHPL!.UNIT'TAP!9,VOL'SZR'X123“,LABEL8(¢,NL),
& DISP'(OLE.KB!P).DCB'(R!CPH’?B,LB!CLSBO,BLKSIZ!’3200)

PARM='CK=-5' nay also be omitted for those with ASP control.

As given in Table E.l, the example inp:t data will be used. Sub-
sequent runs of CONCEPT may now be made by using only the cards in
Steps 6 and 7. The SYSUT1 card in Step 6 should be changed to

//SYSUT1 DD *

followed by the input data and a /* card. Again this applies for
machines with HASP spooling. Those having ASP control should replace the
FTO5F001 card in Step 7 with

//FTOSFOOL1 DD *

followed by the input data and a /* card.

As an additional note, the CONCEPT MAIN program and CONTAC auxiliary
program utilize a local subroutine called IDAY for obtaining the date-of-
run in A8 format. Your current date subroutine should be substituted
where a call to IDAY occurs. CALL IDAY (DATE) is used in CONCEPT-5 at
MAIN 830 and in CONTAC at CONT 1210. The variable DATE should be set to
the current date-of-run in A8 format. Failure to modify this will result
in an unresolved external reference.
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