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USER'S MANUAL FOR LEVELIZED POWER GENERATION COST 
USING A MICROCOMPUTER 

L. C. Fuller 

ABSTRACT 

Microcomputer programs for the estimation of levelized 
electrical power generation costs are described. Procedures 
for light-water reactor plants nnd coal-fired plants Include 
capital investment cost, operation and maintenance cost, fuel 
cycle cost, nuclear decommissioning cost, and levelized total 
generation cost. Programs are written in Pascal and are run on 
an Apple II Plus microcomputer. 

Keywords: microcomputer, Pascal, power generation cost, 
coal-fired power plants, light-water reactor plants, economic 
evaluations, power plant economics, operation and maintenance 
cost, capital Investment cost, fuel cycle cost, levelized cost. 

I. INTRODUCTION 

This report describes a set of microcomputer programs for estimat-
ing power generation costs for electric power plants. These programs 
permit rapid evaluations using various sets of economic and technical 
ground rules. The levelized power generation costs that are calculated 
with these programs may be used to compare the relative economics of nu-
clear and coal-fired plants based on lifetime costs. It is anticipated 
that these programs will be useful for determining the sensitivity of 
power generation cost to such parameters as interest rate, escalation 
rate, inflation rate, lead times, capacity factor, fuel prices, and year 
of commercial operation. 

Two major types of electric generating plants considered are pres-
surized-water reactor (PWR) and coal-fired. Costs for one through four 
units per plant may be obtained. This report describes a procedure for 
estimating levelized power generation cost, which is based on Ref. 1 and 
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the CONCEPT-5, OMCOST, and REPCO codes (Refs. 2, 3, and 4). Each of 
these codes was developed Independently and as such may differ In level 
of detail In a Riven area. The OMCOST code for operation and mainte-
nance (O&M) costs Includes the option of scrubbing for flue gas desul-
furizatlon (FGD), a>id further it allows the selection of a wet limestone 
FGD or a dry FGD system. The CONCEPT-5 code for capital investment 
costs does not contain the option of dry scrubbers, but the cost differ-
ence could be forced through the use of NAMELIST data. Inconsistencies 
of this type will become more apparent when the input data for each rou-
tine is described. 

The programs were developed using Pascal on an Apple IT Plus micro-
computer with 48K memory and a 16K language card. Programs are stored 
on floppy disks. Output is split between a video monitor and an Epson 
MX-I00 impact printer. Example problem output is included in Appendixes 
A and B, and a listing of the programs is Included in Appendix C. 

2. POWER GENERATION COST METHODOLOGY 

Power generation cost consists of several components: capital in-
vestment cost, operation and maintenance cost, and fuel or fuel cycle 
cost• Nuclear plants incur an additional cost to pay for decommission-
ing. 

The comparative analysis of power generation cost may be done using 
either a constant or current dollar analysis. This package calculates 
levellzed power generation cost using the methodology recommended in the 
Nuclear Energy Cost Data Base (NECDB) of Ref. 1. This methodology ex-
plicitly considers inflation and differential escalation rates. Market 
rates of return are used directly; the inflation component is not re-
moved . 

The rate of price change may be divided into a general inflation 
component as measured by the Gross National Product Implicit ('rice De-
flator (IPD) and a differential escalation component (real cost escala-
tion resulting from new regulations, changes in efficiency, etc.). The 
price or cost in any year Is related to that in the reference yecr by 
the following relationship: 
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C,,, - C0 (1 + i)m (1 + R)m - CQ (1 + r)m 

where 
Cm - coat, m yearr removed from reference year, 
CQ - cost in reference year, 
1 - general inflation rate, 
g - differential escalation rate, and 
r - overall rate of price change. 

The methodology seeks a single levelized price, which will produce 
the same present worth of revenues as the stream of actual yearly 
prices, Levellzed power generation cost can then be expressed in either 
constant dollars or In current dollars. Current (or nominal) dollar 
levellzed price remains constant over facility life in "then-current" or 
"as-spent" dollars even though buying power of the dollar varies with 
time. In contrast, constant dollar levelized price is an equivalent 
price referenced to a given year's purchasing power. Constant dollar 
and current dollar levellzed prices represent two methods of expressing 
the same value. The reader is referred to Ref. 1 for further discussion 
of the levellzed cost methodology. 

3. PACKAGE ORGANIZATION 

All uncomplled models are contained on floppy disk volume C0ST1: 
and identified with the word TEXT as for example COST1:PURCAPC.TEXT. In 
the following discussion, It is assumed that the user has compiled each 
file from disk C0ST1 and stored it on disk C0ST2, e.g., COST1:FILENAME. 
TEXT to C0ST2:FILENAME.CODE. The user Is referred to Ref. 6 for the re-
quired procedure. It is anticipated that users may wish to use a cost 
model in as-compiled form, or they may wish to make changes to param-
eters within the model, which are not read as input data before running 
a code. To execute a code in its as-compiled form, it is only necessary 
to inform the operating system of the name of the CODE file to be ex-
ecuted and respond at the keyboard with the required Input data. To 
alter parameters, which arc not requested as input data, it Is necessary 
to bring the TEXT file into computer workspace, do the required editing, 
compile, and then execute the new CODE file. 
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There ar.s three capital investment cost models. PWRCAPC and 
COALCAPC are specifically intended to model PWR and coal-fired plants, 
respectively. CAPCOST allows the user to input overnight direct and In-
direct costs for different plant types for an input base size and base 
year. The models will then calculate capital Investment cost for one to 
four units at various plant locations, interest rates, escalation rates, 
sizes, and dates. The text files are: 

C0ST1:PWRCAPC.TEXT 
COST1:COALCAPC.TEXT 
C0ST1:CAPCOST.TEXT 

for the PWR, coal-fired, and overnight cost Input versions, respective-
ly. The compiled versions are: 

C0ST2JPWRCAPC.CODE 
C0ST2:COALCAPC.CODE 
C0ST2:CAPCOST.CODE 
There are three operation and maintenance cost models: PWROM, 

WETOM, and DRYOM for the following plant types: PWR, coal-fired with 
wet FGD system, and coal-fired with dry FGD system. The text files are: 

COST1:PWROM.TEXT 
C0ST1: WETOM.TEXT 
C0ST1:DRYOM.TEXT 

The compiled files are: 
C0ST2:PWROM.CODE 
C0ST2:WETOM.CODE 
C0ST2:DRYOM.CODE 
A nuclear fuel cycle cost code is Included in text form as 

C0ST1: NFUEL.TEXT and in compiled form as C0ST2:NFUEL.CODE. A coal fuel 
cost code is included In text form as COST 1 rCOALCOST.TEXT and in com-
piled form as C0ST2:C0ALC0ST.C0DE. 

Levelized cost for PWR, coal-fired, or other plants nay be obtained 
through the use of LEVEL, which is stored In text form as 
COST 1:LEVEL.TEXT and in compiled form as C0ST2:LEVEL.CODE. 

LEVEL requires a fixed charge rate as part of its input, which may 
be obtained through the use of FCRATE, which is stored in text form as 
C0ST1:FCRATE.TEXT and in compiled form as C0ST2:FCRATE.CODE. 
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Figure 3.1 shows the relationship among the ten Pascal programs. 
An/ of the programs may be run separately. All that is required is the 
appropriate set of input data. Most of the input data required by LEVEL 
can be obtained by running other programs. However, LEVEL may also be 
run without the use of any other program from the package. Each routine 
requires menu-driven input and produces line printer output. The user 
then selects the appropriate output from the ca, Ltal Investment cost 
code, O&M code, fuel cost code, and fixed charge rate co<Je to provide 
input for LEVEL. 

4. DISCUSSION OF COST MODELS 

4.1 Capital Investment Cost 

The capital Investment cost models are simplified versions of 
C0NCEPT-5 methodology (Ref. 2). Output from CONCEPT runs was used to 
establish a base cost model for the PWR plant and for the coal-fired 
plant. The base year (1982) model by two-digit account and cost cate-
gory (equipment, labor, or material) is the starting point for all cal-
culations. Indirect costs are also taken from CONCEPT output. For the 
PWR and coal-fired models the cost-size scaling factors are taken from 
the CONCEPT models for all direct and indirect costs. This does not ap-
ply to CAPC0ST since directs and indirects before escalation are sup-
plied as input data by the user. 

Direct and Indirect costs are escalated from the base year for the 
cost model to the year of steam supply purchase using an escalation 
rate, which may be changed by the user. There is no extrapolation of 
historical escalation data as in CONCEPT. A contingency allowance, 
which may be changed by the user, is added to the total direct and in-
direct costs before construction period escalation and interest are cal-
culated . 

The calculation of Interest and escalation during construction uti-
lizes a smooth trigonometric S-curve to simulate the construction cash 
flow curve. The S-curve is skewed to the right or to the left as the 
year of construction permit is changed for fi-'ed steam supply system 



6 

ORNL-DWG 84 -6916 ETD 

Fig. 3.1. Relationship among microcomputer programs to calculate 
levellzed power generation cost. 
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purchase date and operation date. Virtually all difference between the 
results of a CONCEPT run and the results of a PWRCAPC or COALCAPC run 
are due to differences In the construction S-curve used, since the 
CONCEPT code utilizes tabular data for each two-digit-level account to 
simulate construction cash flows. 

Site dependent effects are included through the use of plant loca-
tion (city) multipliers. CONCEPT runs were made using base caB? condi-
tions except for the use of the ten cities taken from Ref. 5. These 
locations are representative of the ten Energy Information Administra-
tion (EIA) regions. The correction for a new location is made by the 
use of multipliers, which relate bottom line capital Investment cost 
(direct and indirect) at a new location to bottom line cost at the ref-
erence Middletown location. 

After making adjustment for plant location, capital Investment 
costs for one through four units per plant are printed out. Again, mul-
tiple unit costs were obtained from CONCEPT runs and converted to multi-
pliers for use here. First, a stand-alone CONCEPT case was run. Then a 
two-unit case was run. Thf. multipliers for three- and four-unit cases 
were obtained by considering the third and fourth unit costs are equal 
to that of a second unit of a two-unit plant. 

Wlille it is expected that the user will normally input only plant 
size, construction dates, Interest rate, escalation rate, contingency 
percentage, and location, it is possible to edit a copy of a capital in-
vestment cost model and simulate changes to items such as labor inten-
sity (manhours per kW), overtime, etc. This would require either calcu-
lations external to the program or perhaps CONCEPT runs, which could 
provide data as a basis for editing of a Pascal program. 

4.2 Operation and Maintenance Cost 

The operation and maintenance cost models (PWROM, WETOM, and DRYOM) 
follow the procedures outlined in Ref. 3 with few exceptions. No 
changes have been made to the OMCOST equations, and the variable names 
have been retained. The user can consult Ref. 3 for a detailed descrip-
tion of the algorithms. The user should be able to reproduce the sample 
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problems from the OMCOST report with the exception of Administrative and 
General costs. These were revised downward since the publication of 
Ref. 3. 

Memory limitations for the Apple II Plus place restraints on pro-
gram and procedure sizes that are not present with OMCOST for the IBM 
mainframe system. In the interest of keeping program size within 
bounds, separate models were developed for the PWR plant and coal-fired 
plants with wet FGD and dry FGD systems. The present arrangement re-
quires that the user specify the model to be executed. 

In OMCOST, a table of staff requirements is printed out for the 
plant type selected the first time a particular plant type Is se-
lected. This detailed table showing number of persons In the plant man-
ager's office, operations, maintenance, and technical and engln ;ing is 
not Included in these Pascal models. Only the subtotals required to 
calculate on-site staff costs, maintenance material costs, and cost of 
off-site support services are included. The input data variabiles from 
OMCOST used to set wage rate, percentage operator fringe benefits, and 
plant supervision percentage are not input data variables in the Pascal 
programs. The program must be edited if these changes are required. 
The 1982 costs are adjusted by an appropriate escalation rate to convert 
the costs to the year under study. 

Maintenance materials are assumed to have a cost proportional to 
maintenance staff with factors included to determine the fixed and vari-
able portions of materials. 

Supplies and expenses include consumables [such as water, lubri-
cants, chemicals, gases, office supplies, radioactive and non-radioac-
tive waste management, FGD reagent (lime or limestone), and data pro-
cessing services]. Supplies and expenses have fixed and variable compo-
nents. It is assumed that there are no economies of scale fo. fixed 
supplies in multiple unit plants, therefore an annual dollar amount is 
assigned for fixed supplies. PWR values are about double those for 
coal-fired plants. There is a basic variable supplies calculation for 
each plant type, in which a given mills/kWh constant is multiplied by 
the annual net generation. There are adders for the coal-fired plant 
accounts for reagent cost and ash and sludge disposal cost. 
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The PWR model assumes the requirement of safety, environmental, and 
health physics inspections. These fees vary linearly with the number of 
units per plant. Costs of activities by personnel not assigned full 
time to the plant site are Included as Off-site Support Services. 

The Administrative and General category contains overhead costs in-
cluding administrative and general salaries, legal expenses, payment for 
outside services not applicable to direct accounts, pensions, and insur-
ance (including nuclear liability). The basic administrative and gen-
eral expense is assumed to be 15 percent of direct costs for PWR plants 
and 10 percent of direct costs for coal-flred plants. The Insurance ex-
penses are all either linear or constant functions of the number of 
units per plant. 

For most applications of the Pascal O&M cost models, it is assumed 
that one escalation rate for all cost categories will be sufficient. 
Although the Pascal models include individual escalation rates for 
wages, materials, supplies, and various types of Insurance, the user 
cannot enter these individual rates through menu input. A user wishing 
to investigate a change in a specific escalation rate (such as wages) 
must edit the program. Editing is also required to change wage rates, 
fringe benefit and supervision percentages, cost of lime or limestone, 
sulfur removal percentage, and ash disposal cost. 

4.3 Nuclear Fuel Cycle Cost 

The nuclear fuel cycle cost code is a simplified version of the 
REFCO code described in Ref. 4. In its present form, the Pascal nuclear 
fuel cycle program NFIIEL can only be applied to a once-through PWR 
cycle. Recycle would be possible if the required input data is provided 
and the mass balance is adjusted, but the mass balance change would in-
volve editing of the program. Costs may be adjusted for year of start-
up, capacity factor, lead and lag times, Inflation rate, effective cost 
of capital, and tax rates. The unit cost for each component of the fuel 
cycle may be changed as may the escalation rate for each component. The 
components considered are the coBt of U3O8, conversion, enrichment, plu-
tonlum, fabrication, reprocessing, and waste disposal. Uranium, conver-
sion, and enrichment credits for discharged fuel are set equal to zero 
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aa are plutonlum sales and reprocessing coats, thus there are provisions 
for more cost components than are presently used. Material losses dur-
ing the various processing steps are considered. Any of the coat cate-
gories may be expensed or capitalized. If they are capitalized, or pro-
portioned, the tax depreciation is assumed to be proportional to the 
energy generated by a batch within a period or cycle. Batch costs are 
accumulated to determine total lifetime cost. 

There is no documentation directly applicable to the simplified 
nuclear fuel cycle program, but Ref. 4 provides information of value to 
the Pascal NFIJRL program. The output does not provide a complete list 
of all variables used. I- is necessary to refer to a listing of the 
program to determine characteristics of the fuel cycle being costed. 
Both compilation and execution of NFUEL are slow. If any editing is 
done, the program must be recompiled, requiring five minutes of compila-
tion time. For a single run of a previously compiled version, more than 
one minute of execution time is required. 

4.4 Coal Fuel Cost 

The coal fuel cost code COALCOST employs the method illustrated in 
Ref. 1. The user Inputs a coal price in dollars per million Btu, a ref-
erence year for coal price Input, the year of plant startup, the plant 
life, the effective cost of capital, the overall Inflation rate, the 
real cost escalation rate, and the plant net heat rate in Btu/kWh. Out-
put consists of the constant dollar levelized cost in mills/kWh. 

4.5 Fixed Charge Rate 

The levelized fixed charge rate code FCRATE is based on the method-
ology described in Ref. 1. The user inputs the project life and level-
izlng period, a general inflation factor, an interim replacement escala-
tion factor, the effective tax rate (combined state and federal), capi-
tal investment cost, the tax deductible fraction of the capital invest-
ment coat (ratio of direct and indirect costs other than capitalized 
interest to total capitalized coat including interest), the investment 
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tax credit rate, capital rates and ratios, and the tax depreciation 
schedule to be used. The user has the option of Including or excluding 
year-by-year printout of return, rate base, taxes, and revenue require-
ments. Both current dollar and constant dollar rates are displayed. 

4.6 Levellzed Cost 

The levellzed cost code LEVEL Is based on the methodology developed 
In Ref. 1. The method uses the discounted cash flow approach, whereby 
levellzed life cycle costs are obtained. The results are expressed In 
both constant and current dollars. Levelized constant dollars or cur-
rent dollars may be used as figures of merit for comparison of the over-
all attractiveness of competing alternatives. LEVEL does not give year-
by-year revenue requirements. 

The levellzed costs may be expressed in dollars Indexed to a refer-
ence year's buying power (constant dollars) or in terms of a levellzed 
cost, which remains unchanged (In current dollars) over the life of the 
plant. However, the calculations are performed in current dollars and 
then converted to constant dollars. The user Is referred to Ref. 1 for 
a discussion of the mathematical basis and relationship between constant 
and current dollar levelized costs. 

5. INPUT DATA FOR SAMPLE PROBLEMS 

To determine cost of power for a PWR plant, It is necessary to run 
the capital Investment cost model PWRCAPC, the O&M cost model PWROM, the 
fuel cycle cost model NFUEL, the fixed charge rate model FCRATE, and the 
levelized cost model LEVEL. The following input data reproduces the 
sample problem output as given in Appendix A. The numbers to the right 
of the word description indicate those models which require the data. 
The key to the models Is as follows: 

1 - PWRCAPC 
2 - PWROM 
3 - NFUEL 
4 - FCRATE 
5 - LEVEL 
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6 - COALCAPC 
7 - WETOM 
8 - COALCOST 

Aa an examplw, year of first commercial operation, which la followed by 
1, 2, 3, and 5, Is used In PWRCAPC, PWROM, NFUEL, and LEVEL. 

YEAR OF STEAM SUPPLY SYSTEM PURCHASE (1) 
1983 

YEAR OF CONSTRUCTION PERMIT (1) 
1988 

YEAR OF FIRST COMMERCIAL OPERATION (I, 2, 3, 5) 
1995 

INTEREST RATE DURING CONSTRUCTION (PCT/YR) (1) 
9.0 

ESCALATION RATE DURING CONSTRUCTION (PCT/YR) (1) 
7.0 

CONTINGENCY (PCT) (1) 
15.0 

NET RATING PER UNIT (MWE) (I, 2, 5) 
1100 

CITY NUMBER (1) 
5 (CHICAGO) 

NUMBER OF UNITS PER PLANT (2, 5) 
1 

BASE LOAD CAPACITY FACTOR (DECIMAL) (2, 3, 5) 
0.65 

O&M COST ESCALATION RATE (PCT/YR) (2) 6.0 
PLANT NET HEAT RATE (BTU/KWH) (2) 

10700 
LAG TIME FOR RECEIPTS (YEARS) (3) 

0.50 
CREDIT FOR DISCHARGED FISSILE? (3) 

NO 
GNP INFLATION RATE (DECIMAL) (3, 5) 

0.06 
EFFECTIVE COST OF MONEY (DECIMAL) (3) 

0.090 
COMBINED STATE 6 FEDERAL INCOME TAX RATE (DECIMAL) (3, 4) 

0.4816 
BASE YEAR FOR FUEL COST DATA (3) 

1982 
REFERENCE YEAR PRICE FOR U308 ($/LB) (3) 

32.20 
REFERENCE YEAR PRICE FOR CONVERSION ($/KG) (3) 

8.00 
REFERENCE YEAR PRICE FOR ENRICHMENT ($/SWU) (3) 

130.00 
REFERENCE YEAR PRICE FOR PLUTONIUM ($/GM) (3) 

0.0 
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REFERENCE YEAR PRICE FOR FABRICATION ($/KG) (3) 
180.00 

BACK END (REPROCESSING) ($/KG) (3) 
0.0 

WASTE DISPOSAL (MILLS/KWH) (3) 
1.0 

PRICE ESCALATION RATE U308 (DECIMAL) (3) 
0.092 

PRICE ESCALATION RATE CONVERSION (DECIMAL) (3) 
0.06 

PRICE ESCALATION RATE ENRICHMENT (DECIMAL) (3) 
0.06 

PRICE ESCALATION RATE PLUTONIUM (DECIMAL) (3) 
0.06 

PRICE ESCALATION RATE FABRICATION (DECIMAL) (3) 
0.06 

PRICE ESCALATION RATE BACK END, REPROCESSING (DECIMAL) (3) 
0.06 

PRICE ESCALATION RATE WASTE DISPOSAL (DECIMAL) (3) 
0.06 

YEAR-BY-YEAR PRINTOUT REQUESTED (4) 
Y 

LEVELIZING PERIOD (YEARS) (4) 
30 

INFLATION FACTOR (1 + DECIMAL RATE) (4) 
1.06 

INTERIM REPLACEMENT ESCALATION FACTOR (1 + DECIMAL RATE) (4) 
1.06 

TOTAL INITIAL CAPITAL INVESTMENT (4) 
1000 

TAX DEDUCTIBLR FRACTION OF TOTAL CAPITAL INVESTMENT (4) 
0.647 

INVESTMENT TAX CREDIT RATE (4) 
0.08 

PROPERTY TAX RATE (4) 
0.02 

INTERIM REPLACEMENT RATE (4) 
0.01 

NORMALIZED OR FLOW-THROUGH ACCOUNTING (4) 
N 

TEPRA DEPRECIATION SCHEDULE (4) 
10-YEAR PROPERTY 

PLANT TYPE (5) 
N (NUCLEAR) 

PLANT LIPE (YEARS) (4, 5) 
30 

REAL (DIFFERENTIAL) COST ESCALATION RATE (DECIMAL) (5) 
0.01 

STATE INCOME TAX RATE (DECIMAL) (5) 
0.04 

FEDERAL INCOME TAX RATE (DECIMAL) (5) 
0.46 
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RETURN ON COMMON STOCK (DECIMAL) (4, 5) 
0.14 

COMMON STOCK FRACTION (4, 5) 
0.38 

INTEREST RATE ON DEBT (DECIMAL) (4, 5) 
0.10 

DEBT FRACTION (4, 5) 
0.50 

RETURN ON PREFERRED STOCK (DECIMAL) (4, 5) 
0.09 

CONSTANT DOLLAR LEVEL[ZED COST YEAR (5) 
1983.0 

FIXED CHARGE RATE (DECIMAL, CURRENT DOLLAR) (5) 
0.183 

PLANT INVESTMENT COST AT FIRST COMMERCIAL OPERATION 
FOR ALL UNITS (from PWRCAPC) ($MILLIONS) (5) 

4945.4 
FEDERAL GOVERNMENT DEBT RATE FOR DECOMMISSIONING 
FUNDS (DECIMAL) (5) 

0.085 
DECOMMISSIONING COST IN CONSTANT DOLLAR LEVELIZED 
COST YEAR ($MILLIONS) (5) 

130.0 
O&M COST IN CONSTANT DOLLAR LEVELIZED COST YEAR 
(from PWROM) (MILLS/KWH) (5) 

6.61 
FUEL COST IN CONSTANT DOLLAR LEVELIZED COST YEAR 
COST DATA (from NFUEL) (MILLS/KWH) (5) 

11.208 

To determine ccst of power generation for a coal-fired plant the 
user may execute the capital Investment corit model COALCAPC, one of the 
O&M cost models (WETOM or DRYOM), the coal fuel cost model COALCOST, the 
fixed charge rate model FCRATE, and then the levellzed cost model 
LEVEL. The following Input data reproduces the sample problem output as 
given In Appendix B. 

YEAR OF STEAM SUPPLY SYSTEM PURCHASE (6) 
1987 

YEAR OF CONSTRUCTION PERMIT (6) 
1990 

YEAR OF FIRST COMMERCIAL OPERATION (5, 6, 7, 8) 
1995 

INTEREST RATE DURING CONSTRUCTION (PCT/YR) (6) 
9.0 

ESCALATION RATE DURING CONSTRUCTION (PCT/YR) (6) 
7.0 

CONTINGENCY (PCT) (6) 
15.0 
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NET RATING PER UNIT (MWE) (5, 6, 7) 
550 

CITY NUMBER (6) 
5 (CHICAGO) 

NUMBER OP UNITS PER PLANT (5, 7) 
2 

BASE LOAD CAPACITY FACTOR (DECIMAL) (5, 7) 
0.65 

O&M COST ESCALATION RATE (PCT/YR) (7) 
6.0 

PLANT NET HEAT RATE (BTU/KWH) (7, 8) 
9900 

SULFUR (PERCENT) (7) 
3.5 

ASH (PERCENT) (7) 
11.6 

HEATING VALUE (BTU/LB) (7) 
11000.0 

REFERENCE YEAR FOR PRICE OF COAL (8) 
1983 

PRICE OF COAL ($/MBTU) (8) 
1.60 

COAL REAL COST ESCALATION RATE (DECIMAL) (8) 
0.015 

EFFECTIVE COST OF MONEY (DECIMAL) (8) 
0.09 

YEAR-BY-YEAR PRINTOUT REQUESTED (4) 
Y 

LEVELIZING PERIOD (YEARS) (4) 
30 

INFLATION FACTOR (1 + DECIMAL RATE) (4) 
1.06 

INTERIM REPLACEMENT ESCALATION FACTOR (1 + DECIMAL RATE) (4) 
1.06 

COMBINED FEDERAL AND STATE INCOME TAX RATE (DECIMAL) (4) 
0.4816 

TOTAL INITIAL CAPITAL INVESTMENT (4) 
1000 

TAX DEDUCTIBLE FRACTION OF TOTAL CAPITAL INVESTMENT (4) 
0.753 

INVESTMENT TAX CREDIT RATE (4) 
0.08 

PROPERTY TAX RATE (4) 
0.02 

INTERIM REPLACEMENT RATE (4) 
0.01 

NORMALIZED OR FLOW-THROUGH ACCOUNTING (4) 
N 

TEPRA DEPRECIATION SCHEDULE (4) 
15-YEAR PUBLIC UTILITY PROPERTY 

PLANT TYPE (5) 
C (COAL-FIRED) 
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PLANT LIFE (YEARS) (4, 5, 8) 
30 

ONP INFLATION RATE (DECIMAL) (5, 8) 
0.06 

REAL (DIFFERENTIAL) COST ESCALATION RATE (DECIMAL) (5) 
0.01 

STATE INCOME TAX RATE (DECIMAL) (5) 
0.04 

FEDERAL INCOME TAX RATE (DECIMAL) (5) 
0.46 

RETURN ON COMMON STOCK (DECIMAL) (4, 5) 
0.14 

COMMON STOCK FRACTION (4, 5) 
0.38 

INTEREST RATE ON DEBT (DECIMAL) (4, 5) 
0.10 

DEBT FRACTION (4, b) 
0.50 

RETURN ON PREFERRED STOCK (DECIMAL) (4, 5) 
0.09 

CONSTANT DOLLAR LEVELIZED COST YEAR (5) 
1983.0 

FIXED CHARGE RATE (DECIMAL, CURRENT DOLLAR) (5) 
0.182 

PLANT INVESTMENT COST AT FIRST COMMERCIAL OPERATION 
FOR ALL UNITS (from COALCAPC) ($MILLI0NS) (5) 

3061.1 
O&M COST IN CONSTANT DOLLAR LEVELIZED COST YEAR 
(from WETOM) (MILLS/KWH) (5) 

5.17 
FUEL COST IN CONSTANT DOLLAR LEVELIZED COST YEAR 
COST DATA (MILLS/KWH) (5) 

23.4 

6. JOB SUBMISSION TO THE APPLE II PLUS 

It is assumed that the user has an Apple II Plus computer with 48 K 
bytes of memory and a Language System Installed In the computer. In ad-
dition to the diskettes provided with this package (COSTL: and COST2:), 
it is assumed that the user has diskettes APPLE1: and APPLE2: for boot-
ing-up the system. It is further assumed that two disk drives and a 
printer are attached. The following brief explanation of the boot-up 
procedure is for dual-drive boot-up. 

Turn on the console (display screen) power switch. Turn on the 
printer power switch. If the computer power switch at the back lower 
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left 1b on, turn It off. When It is off, the POWER light at the lower 
left corner of the keyboard is also off. Insert the APPLE1: diskette in 
drive 1. This Is done by lifting the drive door, holding the diskette 
in the right hand, palm up, with the thumb on the printed label, insert-
ing the diskette carefully Into the drive, and lowering the door until 
It snaps shut. Insert the APPLE2: diskette in drive 2. Turn on the 
computer power switch* The boot-up procedure from this point on Is 
automatic. The POWER light will come on. The red IN USE lights on the 
disk drives will alternately come on, the drives will click and spin, 
messages relating to APPLE II Pascal will appear on the screen, and the 
following line will appear: 

COMMAND: E(DIT, R(UN, F(ILE, C(OMP, L(IN 

Pascal has now been booted-up and is waiting for your selection. 
Let us assume that the first sample case Is to be run using the 

compiled models from diskette C0ST2:. Note that reference to diskette 
volume requires the colon as part of the volume name (i.e.,COST2:). Re-
move the APPLE2: diskette from drive 2. Insert C0ST2: in drive 2. Type 
F for FILER. There is no need to type RETURN after typing F. Type V 
for VOLUMES to show the volumes on line. This displays a list of input 
and output devices connected. What is Important is that APPLE1: and 
COST2: are on line. Quit the FILER by typing Q for QUIT. 

We are now ready to execute a code file. The COMMAND prompt line 
is too long to fit on the APPLE screen. Typing CTRL and A at the same 
time (we will call this CTRL-A) moves the APPLE window back and forth. 
Type CTRL-A, and you will see an option X(ECUTE for execute. Type X. 
The response will be hidden until you again type CTRL-A. Type CTRL-A. 
It says EXECUTE WHAT FILE? Let us first run the PWR CODE files, begin-
ning with the PWR capital investment cos*: code. Type C0ST2:PWRCAPC fol-
lowed by RETURN. Note that the X command assumes a file terminating in 
the word CODE, therefore the response could be either COST2:PWRCAPC or 
COST2: PWRCAirC.CODE. (You could also have typed #5: PWRCAPC or 
#5:PWRCAPC.CODE since #5 refers to the volume In drive 2). Select a 
number from the menu other than 0 or 99. To reproduce the sample prob-
lem, your responses should match the previous list of Input. Years may 
be entered as integer, fixed point, or floating point numbers. Try this 
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by selecting menu Item 1 And responding to YEAR OF STEAM SYSTEM FURCHASE 
with Integer 1983, selecting menu item 2 and responding to YEAR OF CON-
STRUCTION PERMIT with 1988.0, and selecting menu item 3 and responding 
to YEAR OF COMMERCIAL OPERATION with 1.995E3. 

You may continue to answer the questions following the listing 
above, but a few words of caution are in order. There is some incon-
sistency in the form of Input between models. Be careful to observe the 
prompt line for such Input as Interest rate. One model may prompt for 
percentage (i.e., 10.0) while another model may prompt for a decimal 
(i.e., 0.10). You may continue to check out the use of the menu using 
the data listed earlier. When the menu shows your data to be correct, 
enter 0, and the case will execute. 

While calculations are taking place, there are periods of time when 
there is no apparent activity on the CRT screen. This could lead the 
user to believe that calculations are complete when in fact they are 
not. If the fom feed on the printer is pressed before calculations are 
complete, printer output for a single case will be split between two 
pages. To avoid this problem, a message 'calculations taking place' 
will appear on the screen. At the end of a case the words 'case com-
plete* will appear. Check your result. If there was an error in data 
entry and you wish to run a corrected case, make your selection from the 
menu, and run the case by typing a 0. When your output is just the way 
you want it, enter 99 to exit the PWR capital Investment cost program, 
and proceed to the PWR O&M cost code. 

The COMMAND prompt now appears at the top of the screen. Type 
CTRL-A, and you will see the option X(ECUTE for execute. Type X. The 
response will be hidden until you type CTRL-A. Type CTRL-A. Once again 
it says EXECUTE WHAT FILE? Respond with COST2:PWROM recalling that the 
extension .CODE can be included or omitted. Be sure that the printer 
has not been turned off. Execution cannot take place with the printer 
off. The menu for the PWR O&M cost program is self explanatory except 
that if levelized cost is to be calculated later using C0ST2:LEVEL.C0DE, 
constant dollar levelized cost year should be input as the YEAR OF OPER-
ATION. Although the plant may be operated in 1995, levelized costs in 
1983 dollars will be calculated using 1983 O&M costs as input. Model 
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LEVEL takes the operation and maintenance cost for 1983 and Inflates it 
as required to the actual year or years of operation (1995 and be-
yond). The reference to year of operation is for use of PWROM as a 
stand-alone O&M cost code, where cost for a specific year is normally 
desired. 

If you seloct menu item 5, you are asked If you want to use the 
default general escalation rate. If the answer is N for no, you are 
asked If you want to input a general escalation rate. If the answer to 
this is also N, a series of Individual escalation rates, which have pre-
viously been assigned within the model, will be used. For the PWROM 
model the escalation rates include wages, commercial liability Insur-
ance, government liability insurance, cost of f~-->s, Inspections, re-
views, materials, supplies ard expenses, property insurance, and re-
placement power Insurance. Any of these values can be changed by edit-
ing a text file but may not be changed through use of the menu. 

Note that the BASE LOAD CAPACITY FACTOR prompted for should be In-
put as a decimal (i.e., 0.65). Compare the values shown on the menu 
with the sample data previously listed. When you are satisfied that the 
input matches the sample input data, type 0 to run the case. Compare 
the output against the sample output. If It is satisfactory, type 99 
and proceed to the fuel cycle cost code NFUFL. 

The command prompt now appears at the top of the screen. Type X 
for execute. In response to EXECUTE WHAT FILE? respond with 
C0ST2:NFUEL. The sample problem may be reproduced using the default 
data by typing 0 with no data changes. When it prompts for YEAR OF 
STARTUP, this is synonymous with YEAR OF FIRST COMMERCIAL OPERATION. 
Capacity factor is Input as a decimal. Again, be sure that the printer 
is turned on. Turning the printer off will leave the monitor in an ap-
parent hung condition until the printer is turned on. The LAG TIME FOR 
RECEIPTS of revenues may be input as a decimal fraction of a year or as 
a real or integer value greater than one year. CREDIT FOR DISCHARGED 
FISSILE (Y OR N) questions whether a credit should be Included for plu-
tonlum and uranium recovered in reprocessing. The reference year price 
for plutonium defaults to zero. 
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The Inflation rate called for In menu Item 5 Is a decimal estimate 
of the IPD over the plant lifetime. The EFFECTIVE COST OF MONEY is the 
weighted-average after tax cost of capital considered to consist of com-
mon stock, preferred stock, and debt. Program LEVEL uses individual 
fractions and returns for each capital component and the marginal tax 
rate to calculate the effective cost of money. NFUfcL assumes that the 
after tax cost of capital Is known. It is suggested that the user of 
NFUEL might want to start with an estimated cost of money and then ad-
just the results after running LEVEL. Item 7, INCOME TAX RATE, is the 
combined state and federal rate, which is calculated in LEVEL from state 
and federal Income tax rates. 

Reference year prices (menu items 9 through 15) prompt for the cor-
rect units of price. The PRICE ESCALATION RATES called for represent 
the combination of the inflation rate and a real cost escalation rate. 
In the example, all prices other than U3O8 are assumed to rise in line 
with the general inflation rate. Compare the output with the sample 
case. If it is satisfactory, type 99, and proceed to the levelized cost 
code. 

With the command prompt on the screen type X for execute. In re-
sponse to EXECUTE WHAT FILE? type C0ST2:LEVEL. LEVEL applies to both 
LWR and coal-fired plants, therefore menu item 1 calls for plant type as 
either N for nuclear or C for coal-fired. Plant type defaults to nu-
clear. While the capital investment cost code printed costs for one 
through four units for all runs, LEVEL requires that the user input the 
number of units or accept the default values of single unit for LWR or 
two units for coal-fired plants. The inflation and escalation rates 
called for are the expected change in the IPD and the real (differen-
tial) escalation rate. Financial returns and capitalization fractions 
are those required to calculate effective (after tax) cost of money. 

It is suggested that the user might want to make a first run using 
default data (i.e., type 0) followed by a practice case with the maximum 
amount of input. Input each menu item number, and respond with the data 
from Sect. 5. Once again menu item 99 exits the program. The results 
of both of the above cases should be identical and should agree with the 
sample problem output included in Appendixes A and B. Compare your out-
put with the sample problem output. Careful inspection of the output 
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should enable you to find any differences and to rerun the example to 
produce identical output. 

It was pointed out earlier chat the Pascal programs do not ask for 
as much Input data as the original IBM Fortran programs due to size 
limitations. It was also pointed out that the variables do exist within 
the Pascal programs to change many other variables from the original IBM 
routines. The CONCEPT Fortran program and the REFCO Fortran program 
were too large to be translated directly to Pascal, but the OMCOST 
Fortran program allowed for direct translation into three Pascal seg-
ments. 

It is not practical to describe the features of the Apple Pascal 
EDITOR within this user's manual. Thus the reader is referred to Refs. 
6, 7, and 8 for further information on the Apple II Plus sytem and Apple 
Pascal. 
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Appendix A 

SAMPLE PROBLEM OUTPUT FOR PWR PLANT 
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C A P I T A L C O S T E S T I M A T E 

VERSION 19-OCT-83 

EEDB PHASE V, 1/82 REGULATORY STATUS 
PWR POWER PLANT 
YEAR STEAM SUPPLY SYSTEM PURCHASE 1983.00 
YEAR CONSTRUCTION PERMIT 1988.00 
YEAR OF COMMERCIAL OPERATION 1995.00 
INTEREST RATE DURING CONST. (PCT/YR) 9.0 
ESCALATION RATE (PCT/YR) 7.0 
CONTINGENCY (PCT) 15.0 
NET RATING PER UNIT (MWE) 1100 

DIRECT COSTS (SMILLIONS) 
20 LAND 5.4 
21 STRUCTURES 272.8 
22 REACTOR PLANT 307.9 
23 TURBINE PLANT 239.5 
24 ELECTRIC PLANT 118.2 
25 MISC PLANT 38.7 
26 MAIN COND JIT RJ 46.6 

SUBTOTAL DIRECTS 

INDIRECT COSTS 
91 CONSTR SERVICES 136.9 
92 HOME OFFICE ENG 289.0 
93 FIELD OFFICE . J40.3 
94 OWNER COSTS 163.0 

SUBTOTAL INDIRECTS 

SUBTOTAL DIRECT & INDIRECT 

CONTINGENCY ALLOWANCE 

TOTAL DIRECT AND INDIRECT COSTS BEFORE ESC. 

ESCALATION DURING CONSTRUCTION 

TOTAL ESCALATED DIRECT & INDIRECT COSTS 

TOTAL INTEREST DURING CONSTRUCTION 

TOTAL PLANT CAPITAL INVESTMENT (MIDDLF.TOWN) 

PLANT LOCATION ADJUSTMENT (CHICAGO ) 

1 UNIT PLANT CAPITAL INVESTMENT ( 4496 $/KWE) 
2 UNIT PLANT CAPITAL INVESTMENT ( 3865 $/KWE) 
3 UNIT PLANT CAPITAL INVESTMENT ( 3671 $/KWE) 
4 UNIT PLANT CAPITAL INVESTMENT ( 3574 $/KWE) 

1028.9 

729.3 

1758.2 

263.7 

2022.0 
1203.5 

3225.5 

1809.0 

5034.5 

-89.1 

4945.4 
8503.7 

12113.8 
15724.0 
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C A P I T A L C O S T E S T I M A T E 
VERSION 22-NOV-83 

INPUT DATA 

PLANT TYPE NUCLEAR 
YEAR STEAM SUPPLY SYSTEM PURCHASE 1983.00 
YEAR CONSTRUCTION PERMIT 1988.00 
YEAR OF COMMERCIAL OPERATION 1995.00 
INTEREST RATE DURING CONSTRUCTION (PCT/YR) 9.0 
ESCALATION RATE (PCT/YR) 7.0 
CONTINGENCY (PCT) 15.0 
NET RATING PER UNIT (MWF.) 1100 
PLANT LOCATION CHICAGO 
BASE YEAR FOR DIRECT AND INDIRECT COST INPUT 1982.00 
BASE SIZE FOR DIRECT AND INDIRECT COST INPUT 1139 
DIRECT COSTS AT BASE SIZE/YEAR ({MILLIONS) 981.7 
INDIRECT COSTS AT BASE SIZE/YEAR ((MILLIONS) 690.0 

OVERNIGHT COSTS (YEAR SSS PURCHASE, (MILLIONS) 
DIRECT COSTS 1029.3 
INDIRECT COSTS 729.A 
SUBTOTAL DIRECT ft INDIRECT COSTS 1758.7 
CONTINGENCY ALLOWANCE 263.8 
TOTAL DIRECT ft INDIRECT COSTS BEFORE ESC. 2022.5 

ESCALATION DURING CONSTRUCTION 1203.9 
TOTAL ESCALATED DIRECT & INDIRECT COSTS 3226.4 
TOTAL INTEREST DURING CONSTRUCTION 1809.5 
TOTAL PLANT CAPITAL INVESTMENT (MIDDLETOWN) 5035.9 
PLANT LOCATION ADJUSTMENT (CHICAGO ) -89.1 
1 UNIT PLANT CAPITAL INVESTMENT ( 4497 $/KWE) 4946.8 
2 UNIT PLANT CAPITAL INVESTMENT t 3866 S/KV/E) 8506.1 
3 UNIT PLANT CAPITAL INVESTMENT ( 3072 $/KWE) 12117.2 
4 UNIT PLANT CAPITAL INVESTMENT ( 3575 $/KWE) 15728.3 
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SUMMARY OF ANNUAL NONFUEL O&M COST FOR PWR 
POWER PLANT 

VERSION 19-0CT-83 
NET HATING OF EACH UNIT (HWE) 1100 
NUMBER OF UNITS PER PLANT 1 
BASE LOAD CAPACITY FACTOR 0.65 
ESCALATION RATE (PCT/YR) 6.00 
THERMAL INPUT PER UNIT (MWT) 3449 
PLANT NET HEAT RATE (BTU/KWH) 10700 
PLANT NET EFFICIENCY (PCT) 31.9 
ANNUAL NET GENERATION (MILLION KWII) 6268 
YEAR OF ESTIMATE 1983 

DIRECT COSTS. ($MILLION/YEAR) 
STAFF ONSITE 15.72 

(401 PERSONS AT $ 39191.3) 
MAINTENANCE MATERIAL 4.56 

FIXED 3.59 
VARIABLE 0.97 

SUPPLIES AND EXPENSES 5.75 
FIXED 5.00 
VARIABLE 0.66 

FEES, INSPECTIONS, REVIEWS 0.52 
OFFSITE SUPPORT SERVICES 3.92 

INDIRECT COSTS ($MILLION/YEAR) 
ADMINISTRATIVE AND GENERAL 10.96 

COMMERCIAL LIABILITY INSURANCE 0.42 
RETROSPECTIVE PREMIUM 0.01 
GOVERNMENT LIABILITY INSURANCE 0.02 
PROPERTY INSURANCE (PRIMARY) 2.12 
PROPERTY INSURANCE (EXCESS) 1.70 
REPLACEMENT POWER INSURANCE 2.12 
OTHER A&G 4.57 

COSTS ($MILLI0N/YEAR) 
TOTAL FIXED DIRECTS AND INDIRECTS 39.8 
TOTAL VARIABLE DIRECTS AND INDIRECTS 1.6 
TOTAL ANNUAL NONFUEL OSM 41.A 

UNIT COSTS (MILLS/KWH) 
FIXED DIRECTS AND INDIRF.CTS 6.35 
VARIABLE DIRECTS AND INDIRECTS 0.26 
TOTAL NONFUEL O&M 6.61 
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INPUT DATA: 

YEAR OF STARTUP 1995.0 
CAPACITY FACTOR 0.65 
LAG TIME (YEARS) 0.50 
NO CREDIT FOR DISCHARGED FISSILE 
BASE YEAR FOR COST DATA 1982.0 
INFLATION RATE 0,060 
EFFECTIVE COST OF MONEY 0.0900 
INCOME TAX RATE 0.4816 
REFERENCE YEAR PRICES 

U308 ($/LB) 32.20 
CONVERSION ($/KG) 8.00 
ENRICHMENT ($/SWU) 130.00 

1 PLUTONIUM ($/GM) 0.00 
FABRICATION ($/KG) 180.00 
BACK END (REPROCESSING) ($/KG) 0.00 
WASTE DISPOSAL (MILLS/KWI!) 1.00 

PRICE ESCALATION RATES 
U308 0.092 
CONVERSION 0.060 
ENRICHMENT 0.060 
PLUTONIUM 0.060 
FABRICATION 0.060 
BACK END (REPROCESSING) 0.060 
WASTE DISPOSAL 0.060 

LEVELIZED FUEL CYCLE COSTS, MILLS/KWH 

VERSION 30-DEC-83 

CURRENT CONSTANT 
DOLLARS DOLLARS 

URANIUM PURCHASE 23.881 5.741 
CONVERSION PURCH. 1.063 0.255 
ENRICHMENT PURCH. 13.201 3.173 
PLUTONIUM PURCHASE 0 .000 0.000 
FABRICATION 4.323 1.039 
URANIUM CREDIT 0 .000 0 .000 
CONVERSION CREDIT 0.000 0 .000 
ENRICHMENT CREDIT 0.000 0.000 
PLUTONIUM SALES 0.000 0.000 
REPROCESSING 0.000 0.000 
WASTE DISPOSAL 4.159 1.000 

46.627 11.208 
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VERSION 19-OCT-83 

INPUT DATA 

PROJECT LIFE, YEARS 
LEVELIZING PERIOD, YEARS 
INFLATION FACTOR (1 + RATE) 
INTERIM REPLACEMENT ESCALATION FACTOR 
EFFECTIVE INCOME TAX RATE 
TOTAL INITIAL CAPITAL INVESTMENT, $ 
TAX DEDUCTABLE FRACTION OF TOTAL 
CAPITAL INVESTMENT 
INVESTMENT TAX CREDIT RATE 
INTEREST RATE ON DEBT 
RETURN ON PREFERRED STOCK 
RETURN ON COMMON STOCK 
DEBT FRACTION 
PREFERRED STOCK FRACTION 
COMMON STOCK FRACTION 
PROPERTY TAX RATE 
INTERIM REPLACEMENT RATE 
NORMALIZED ACCOUNTING 
ACRS CLASS: 10-YEAR PROPERTY 

30 
30 

1.06 
1.06 

0.4816 
1000.0 

0.6470 
0.08 

0.1000 
0.0900 
0.1400 
0.5000 
0.1200 
0.3800 
0.02 
0.01 



30 

RATF, RETURN BOOK TAX INC TAX PROP INTRM REV RF,Q 
YEAR BASF, ON CAP DF.PR DF.PR CURR DEFER TAX REPL CURR$ C0NST$ 

1 948.2 108.1 33.3 51,8 52.8 14.5 20.0 10.6 239.3 225.8 
2 902.1 102.8 33.3 90.6 31.3 33.2 20.0 11.2 232.0 206.5 
3 837.2 95.4 33.3 77.6 33.7 27.0 20.0 11.9 221.4 185.9 
4 778.6 88.8 33.3 64.7 36.5 20.8 20.0 12.6 211.9 167.9 

726.3 82.8 33.3 64.7 33.3, 20.(1 20.0 13.4 203.6 152.2 
6 673.9 76.8 33.3 64.7 30.2 20.8 20.0 14.2 195.3 137.7 
7 621.5 70.8 33.3 58. 2 30.2 17.7 20.0 15.0 187.1 124.4 
8 572.2 65.2 33.3 58.2 27.3 17.7 20.0 15.9 179.5 112.6 
9 523.0 5«J. f» 33.3 58.2 24.4 17.7 20.0 16.9 171.9 101.7 

10 473.7 54.0 33.3 58.2 21.4 17.7 20.0 17.9 164.3 91.8 
11 424 .4 4H.4 33.3 0.0 46.6 -10.4 20.0 19.0 156.9 82.6 
12 403.2 46.0 33.3 0.0 45.3 -10.4 20.0 20.1 154.3 76.7 
13 382.0 43.5 33.3 0.0 44.0 -10.4 20.0 21.3 151 .9 71.2 
14 360.8 41.1 33.3 0.0 42.8 -10.4 20.0 22.6 149.5 66.1 
15 339.5 38.7 33.3 0.0 41.5 -10.4 20.0 24.0 147.1 61.4 
16 318.3 36.3 33.3 0.0 40.2 -10.4 20.0 25.4 144.9 57.0 
17 297 .1 33.9 33.3 0.0 39.0 -10.4 20.0 26.9 142.7 53.0 
18 275.9 31.5 33.3 0.0 37.7 -10.4 20.0 28.5 140.7 49.3 
19 254 .7 29.0 33.3 0.0 36.5 -10.4 20.0 30.3 138.7 45.8 
20 233.4 26.6 33.3 0.0 35.2 -10.4 20.0 32.1 136.8 42.7 
21 21 2.2 24.2 33.3 0.0 33.9 -10.4 20.0 34.0 135.1 39.7 
22 191.0 21.8 33.3 0.0 32.7 -10.4 20.0 36.0 133.4 37.0 
23 169.8 10.4 33.3 0.0 31.4 -10.4 20.0 38.2 131.9 34. S 
24 148.6 16.9 33.3 0.0 30.2 • -10.4 20.0 40.5 130.5 32.2 
25 127.3 14.5 33.3 0.0 28.9 -10.4 20.0 42.9 129.3 30.1 
26 106.1 12.1 33.3 0.0 27.6 -10.4 20.0 45.5 128.2 28.2 
27 84.9 9.7 33.3 0.0 26.4 -10.4 20.0 48.2 127.2 26.4 
28 63.7 7.3 33.3 0.0 25.1 -10.4 20.0 51.1 126.4 24.7 
29 42.4 4.8 33.3 0.0 23.8 -10.4 20.0 54.2 125.8 23.2 
30 21.2 2.4 33.3 0.0 22.6 -10.4 20.0 57.4 125.4 21.8 

SUM OF TIIK PRESENT WORTH OK T!IE REVENUE 

( 8.992 7. COST OF MONEY) 

( 2.823 7, COST OF MOSEY) 

FIXED CIUROE RATE 

CF.QUI REMF.NTS AT 

1876.8 

1876.8 

CURRENT POU.AR RATF. - 0.1826 

CONSTANT DOLLAR RATF, - 0.0936 
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VERSION 19 -0CT-83 

PLANT TYPE 
YEAR OF FIRST COMMERCIAL OPERATION 
RATING PER UNIT (MWE) 
UNITS PER PLANT 
PLANT LIFE 
INFLATION RATE 
REAL COST ESCALATION RATE 
STATE INCOME TAX RATE 
FEDERAL INCOME TAX RATE 
EFFECTIVE INCOME TAX RATE 
RETURN ON COMMON STOCK 
COMMON STOCK FRACTION 
INTEREST RATE ON DEBT 
DEBT FRACTION 
RETURN ON PREFERRED STOCK 
PREFERRED STOCK FRACTION 
EFFECTIVE COST OF MONEY 

CONSTANT DOLLAR LEVELIZED COST YEAR 
FIXED CHARGE RATE 
PLANT INVESTMENT COST ( 1995.0 (MILLIONS) 
CAPACITY FACTOR 
FEDERAL GOVERNMENT DEBT RATE 
DECOMMISSIONING COST ( 1983.0 (MILLIONS) 
LEVELIZED O&M COST ( 1983.0 MILLS/KWH) 
LEVELIZED FUEL COST ( 1983.0 MILLS/KWH) 

LEVELIZED POWER GENERATION COSTS 
MILLS/KWH 
CONSTANT CURRENT 

CAPITAL 36.8 144.5 
OPERATION & MAI NT. 6.6 25.9 
FUEL 11.2 44.0 
DECOMMISSIONING 0.5 1.9 

NUCLEAR 
1995.0 
1100.0 
1 
30.0 
0.06 
0.01 
0.0400 
0.4600 
0.4816 
0.14 
0.38 
0.10 
0.50 
0.09 
0 . 1 2 
0.090 

1983.0 
0.183 
4945.4 
0.65 
0.085 
130.0 
6.61 
1 1 . 2 1 

55.1 216.4 
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Appendix B 

SAMPLE PROBLEM OUTPUT POR COAL-FIRED PLANT 



35 

C A P I T A L C O S T E S T I M A T E 

VERSION 19-0CT-83 
EEDB PHASE V, 1/82 REGULATORY STATUS 
COAL-FIRED POWER PLANT 
YEAR STEAM SUPPLY SYSTEM PURCHASE 1987.00 
YEAR CONSTRUCTION PERM FT 1990.00 
YEAR OF COMMERCIAL OPERATION 1995.00 
INTEREST RATE DURING CONST. (PCT/YR) 9.0 
ESCALATION RATE (PCT/YR) 7.0 
CONTINGENCY (PCT) 15.0 
NET RATING PER UNIT (MWE) 550 
DIRECT COSTS ($MIT,LIONS) 

20 LAND 7.0 
21 STRUCTURES 83.5 
22 REACTOR PLANT 288.7 
23 TURBINE PLANT 128.3 
24 ELECTRIC PLANT 58.2 
25 MISC PLANT 19.9 
26 MAIN COND HT RJ 24.1 

SUBTOTAL DIRECTS 
INDIRECT COSTS 

91 CONSTR SERVICES 53.9 
92 HOME OFFICE ENG 3 5.2 
93 FIELD OFFICE 30.3 
94 OWNER COSTS 74.8 

SUBTOTAL INDIRECTS 
SUBTOTAL DIRECT & INDIRECT 
CONTINGENCY ALLOWANCE 
TOTAL DIRECT AND INDIRECT COSTS BEFORE ESC. 
ESCALATION DURING CONSTRUCTION 

TOTAL ESCALATED DIRECT & INDIRECT COSTS 
TOTAL INTEREST DURING CONSTRUCTION 
TOTAL PLANT CAPITAL INVESTMENT (MIDDLETOWN) 
PLANT LOCATION ADJUSTMENT (CHICAGO ) 
1 UNIT PLANT CAPITAL INVESTMENT ( 3003 $/KWE) 
2 UNIT PLANT CAPITAL INVESTMENT ( 2783 $/KWF.) 
3 UNIT PLANT CAPITAL INVESTMENT ( 2574 $/KWE) 
4 UNIT PLANT CAPITAL INVESTMENT ( 2470 $/KWE) 

609.7 

194.2 
803.9 
120.6 

924.5 
344.2 
1268.7 
426.4 
1695.1 
-43.4 

1651.7 
3061.1 
4247.4 
5433.8 
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SUMMARY OF ANNUAL NONFUEL O&M COST FOR 
COAL-FIRED POWER PLANT WITH WET LIMESTONE 

FGD SYSTEM 
VERSION 19-OCT-83 

NET RATING OF EACH UNIT (MWE) 550 
NUMBER OF UNITS PER PLANT 2 
BASE LOAD CAPACITY FACTOR 0.65 
ESCALATION RATE (PCT/YR) 6.00 
SULFUR (PCT) 3.50 
ASH (PCT) 11,60 
HEATING VALUE (BTU/#) 11000.0 
THERMAL INPUT PER UNIT (MWT) 1596 
PLANT NET HEAT RATE (BTU/KWH) 9900 
PLANT NET EFFICIENCY (PCT) 34.5 
ANNUAL NET GENERATION (MILLION KWH) 6268 
YEAR OF ESTIMATE 1983 

DIRECT COSTS ($MILLION/YEAR) 
STAFF ONSITE 10.09 

(295 PERSONS AT $ 34214.6) 
MAINTENANCE MATERIAL 4.23 

FIXED 3.35 
VARIABLE 0.88 

SUPPLIES AND EXPENSES 13.79 
FIXED 4.66 
VAR. - PLANT 0.80 

- LIMESTONE 4.71 
- ASH, FGD SLUDGE 3.62 

OFFSITE SUPPORT SERVICES 1.18 
INDIRECT COSTS ($MILLION/YEAR) 

ADMINISTRATIVE AND CENERAL 3.14 
PROPERTY INSURANCE 0.21 
OTHER A&G 2.93 

COSTS ($MILLI0N/YEAR) 
TOTAL FIXED DIRECTS AND INDIRECTS 22.4 
TOTAL VARIABLE DIRECTS AND INDIRECTS 10.0 
TOTAL ANNUAL NONFUEL O&M 32.4 

UNIT COSTS (MILLS/KWH) 
FIXED DIRECTS AND INDIRECTS 3.58 
VARIABLE DIRECTS AND INDIRECTS 1.60 
TOTAL NONFUEL O&M 5.17 
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L E V E L I Z E D C O A L C O S T 
VERSION 2-DEC-83 

INPUT DATA 

REFERENCE YEAR FOR PRICE OF COAL 
PRICE OF COAL IN DOLLARS PER MILLION BTU 
YEAR OF PLANT STARTUP 
PLANT LIFE 
GNP INFLATION RATE 
REAL COST ESCALATION RATE 
EFFECTIVE COST OF MONEY 
PLANT NET HEAT RATE (BTU/KWH) 

1983.0 
1.60 

1995.0 
30.0 

0.060 
0.015 
0.090 
9900.0 

CONSTANT DOLLAR LEVELIZED COST OF COAL 
IN 1983.0 DOLLARS 23.3 MILLS/KWH 
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VERSION 19-OCT-83 

INPUT DATA 

PROJECT LIFE, YEARS 30 
LEVELIZING PERIOD, YEARS 30 
INFLATION FACTOR (1 + RATE) 1.06 
INTERIM REPLACEMENT ESCALATION FACTOR 1.06 
EFFECTIVE INCOME TAX RATE 0.4816 
TOTAL INITIAL CAPITAL INVESTMENT, $ 1000.0 
TAX DEDUCTABLE FRACTION OF TOTAL 
CAPITAL INVESTMENT 0.7530 
INVESTMENT TAX CREDIT RATE 0.08 
INTEREST RATE ON DEBT 0.1000 
RETURN ON PREFERRED STOCK 0.0900 
RETURN ON COMMON STOCK 0.1400 
DEBT FRACTION 0.5000 
PREFERRED STOCK FRACTION 0.1200 
COMMON STOCK FRACTION 0.3800 
PROPERTY TAX RATE 0 02 
INTERIM REPLACEMENT RATE 0.01 
NORMALIZED ACCOUNTING 
ACRS CLASS: 15-YEAR PUBLIC UTILITY PROPERTY 
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YEAR 
R A T E R E T U R N B O O K T A X I N C T A X P R O P T N T R M REV R E Q 

YEAR B A S E ON C A P D E P R D E P R C U R R D E F E R T A X N.'.PL CI;RR.$ C O N S T * 

1 9 3 9 . 8 107.1 3 3 . 3 3 7 . 7 5 7 . 5 6 . 0 2 0 . 0 10.6 234 .6 221 .3 
2 9 0 2 . 4 1 0 2 . 9 3 3 . 3 7 5 . 3 37. 1 2 4 . 2 2 0 . 0 1 1 . 2 2 2 3 . 7 2 0 3 . 6 
3 8 4 6 . 9 9 6 . 5 3 3 . 3 6 7 . 8 3 7 . 5 2 0 . 5 2 0 . 0 1 1 . 9 2 1 9 . 8 1 8 4 . 5 
4 7 9 5 . 0 9 0 . 6 3 3 . 3 6 0 . 2 3 8 . 0 1 6 . 9 2 0 . 0 1 2 . 6 2 1 1 . 5 1 6 7 . 5 
5 7 4 6 . 8 85.1 3 3 . 3 5 2 . 7 3 8 . 8 1 3 . 3 2 0 . 0 1 3 . 4 2 0 3 . 9 1 5 2 . 4 
ft 7 0 2 . 1 8 0 . 0 3 3 . 3 5 2 . 7 36. 1 13.3 2 0 . 0 1 4 . 2 1 9 7 . 0 1 3 8 . 8 
7 6 5 7 .5 7 5 . 0 3 3 . 3 4 5 . 2 37. 1 9 . 7 2 0 . 0 1 5 . 0 190.1 1 2 6 . 4 
8 6 1 6 , 5 7 0 . 3 3 3 . 3 4 5 . 2 3 4 . 6 9 . 7 2 0 . 0 15.9 1 8 3 . 9 1 1 5 . 4 
9 5 7 5 . 5 6 5 . 6 3 3 . 3 4 5 . 2 3 2 . 2 9 . 7 2 0 . 0 1 6 . 9 1 7 7 . 7 1 0 5 . 2 

10 534 . 5 F'0.9 3 3 . 3 4 5 . 2 2 0 . 8 9 . 7 2 0 . 0 17.9 1 7 1 . 6 9 5 . 8 
11 4 9 3 . 5 5 6 . 3 3 3 . 3 4 5 . 2 27. J 9 . 7 2 0 . 0 1 9 . 0 1 6 5 . 6 8 7 . 2 
12 4 5 2 . 5 51 .6 3 3 . 3 4 5 . 2 2 4 . 9 9 . 7 2 0 . 0 20.1 1 5 9 . 6 7 9 . 3 
13 4 1 1 . 5 4 6 . 9 3 3 . 3 4 5 . 2 2 2 . 4 9 . 7 2 0 . 0 2 1 . 3 1 5 3 . 7 72.1 
1 u 3 7 0 . 5 4 2 . 2 3 3 . 3 4 5 . 2 2 0 . 0 9 . 7 2 0 . 0 2 2 . 6 1 4 7 . 9 6 5 . 4 
15 3 2 9 . 6 3 7 . 0 3 3 . 3 4 5 . 2 17.6 9 . 7 2 0 . 0 2 4 . 0 142.1 5 9 . 3 
16 2 8 8 . 6 3 2 . 9 3 3 . 3 0 . 0 3 6 . 9 - 1 2 . 1 2 0 . 0 2 5 . 4 1 3 6 . 4 5 3 . 7 
17 <!69.3 3 0 . 7 3 3 . 3 0 . 0 3 5 . 7 - 1 2 . 1 2 0 . 0 2 6 . 9 1 3 4 . 6 5 0 . 0 
18 2 5 0 . 1 2 8 . 5 3 3 . 3 0 . 0 34 .6 - 1 2 . 1 2 0 . 0 2 8 . 5 1 3 2 . 9 4 6 . 6 
19 2 3 0 . 8 2 6 . 3 3 3 . 3 0 . 0 3 3 . 5 - 1 2 . 1 2 0 . 0 3 0 . 3 1 3 1 . 3 4 3 . 4 
2 0 2 1 1 . 6 24.1 3 3 . 3 0 . 0 3 2 . 3 - 1 2 . 1 2 0 . 0 32.1 1 2 9 . 8 4 0 . 5 
21 1 9 2 . 4 2 1 . 9 3 3 . 3 0 . 0 3 1 . 2 - 1 2 . 1 2 0 . 0 3 4 . 0 1 2 8 . 3 3 7 . 8 
22 173.1 1 9 . 7 3 3 . 3 0 . 0 3 0 . 0 - 1 2 . 1 2 0 . 0 3 6 . 0 1 2 7 . 0 3 5 . 3 
23 1 5 3 . 9 17.5 3 3 . 3 0 . 0 2 8 . 9 - 1 2 . 1 2 0 . 0 3 8 . 2 1 2 5 . 9 3 3 . 0 
24 1 3 4 . 7 15.4 3 3 . 3 0 . 0 2 7 . 7 - 1 2 . 1 2 0 . 0 4 0 . 5 1 2 4 . 8 3 0 . 8 
25 1 1 5 . 4 1 3 . 2 3",. 3 0 . 0 2 6 . 6 - 1 2 . 1 2 0 . 0 4 2 . 9 1 2 3 . 9 2 8 . 9 
26 9 6 . 2 1 1 . 0 3 3 . 3 0 . 0 2 5 . 5 - 1 2 . 1 2 0 . 0 4 5 . 5 1 2 3 . 2 27.1 
27 7 6 . 9 8 . 8 3 3 . 3 0 . 0 2 4 . 3 - 1 2 . 1 2 0 . 0 4 8 . 2 1 2 2 . 6 2 5 . 4 
2 8 5 7 . 7 5.6 3 3 . 3 0 . 0 2 3 . 2 - 1 2 . 1 2 0 . 0 51.1 122.1 2 3 . 9 
29 3 8 . 5 4 . 4 3 3 . 3 0 . 0 2 2 . 0 - 1 2 . 1 2 0 . 0 5 4 . 2 1 2 1 . 8 2 2 . 5 
3 0 19.2 2.2 3 3 . 3 0 . 0 2 0 . 0 - 1 2 . 1 2 0 . 0 5 7 . 4 1 2 1 . 8 2 1 . 2 

S U M O F T H E P R E S E N T W O R T H O F T H E R E V E N U E R E Q U I R E M E N T S AT 

( 8 . 9 9 2 7. C O S T O F M O N E Y ) 1 8 6 8 . 4 

( 2.FI23 % C O S T O F M O N E Y ) 1 8 6 8 . 4 

F I X E D C H A R C E R A T S 

C U R R E N T H O L L A R RATF. - 0 . 1 8 1 7 

C O N S T A N T D O L L A R R A T E = 0 . 0 9 3 1 
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VERSION 19-OCT-83 

PLANT TYPE COAL-FIRED 
YEAR OF FIRST COMMERCIAL OPERATION 1995.0 
RATING PER UNIT (MWE) 550.0 
UNITS PER PLANT 2 
PLANT LIFE 30.0 
INFLATION RATE 0.06 
REAL COST ESCALATION RATE 0.01 
STATE INCOME TAX RATE 0.0400 
FEDERAL INCOME TAX RATE 0.4600 
EFFECTIVE INCOME TAX RATE 0.4816 
RETURN ON COMMON STOCK 0.14 
COMMON STOCK FRACTION 0.38 
INTEREST RATE ON DEBT 0.10 
Df.BT FRACTION 0.50 
RETURN ON PREFERRED STOCK 0.09 
PREFERRED STOCK. FRACTION 0.12 
EFFECTIVE COST OF MONEY 0.090 
CONSTANT DOLLAR LFVELTZED COST YEAR 1983.0 
FIXED CHARGE RATE 0.182 
PLANT INVESTMENT COST ( 1995.0 $MILLIOHS) 3061 .1 
CAPACITY FACTOR 0.65 
LEVELIZED ORM COST ( 1983.0 MILLS/KWH) 5.17 
LEVELIZED FUEL COST ( 1983.0 MILLS/KWH) 23.40 

LEVELIZED POWER GENERATION COSTS 
MILLS/KWH 

CONSTANT CURRENT 
CAPITAL 22.7 88.9 
OPERATION S MAINT . 5.2 20.3 
FUEL 23.4 91.9 

51.2 201.1 



SUMMARY OF ANNUAL NONFUEL O&M COST FOR 
COAL-FIRED POWER PLANT WITH DRY 

FGD SYSTEM 
VERSION 19-0CT-83 

NET RATING OF EACH UNIT (MWE) 550 
NUMBER OF UNITS PER PLANT 2 
BASE LOAD CAPACITY FACTOR 0.65 
ESCALATION RATE (PCT/YR) 6.00 
SULFUR (PCT) 0.50 
ASH (PCT) 7.30 
HEATING VALUE (BTU/tf) 8200.0 
THERMAL INPUT PER UNIT (MWT) 1576 
PLANT NET HEAT RATE (BTIJ/KWH) 9780 
PLANT NLT EFFICIENCY (PCT) 34.9 
ANNUAL NET GENERATION (MILLION KWU) 6268 
YEAR OF ESTIMATE 1983 

DIRECT COSTS (^MILLION/YEAR) 
STAFF ONSITE 9.20 

(269 PERSONS AT $ 34214.6) 
MAINTENANCE MATERIAL 3.38 

FIXED 2.67 
VARIABLE 0.71 

SUPPLIES AND EXPENSES 8.16 
FIXED 4.66 
VAR. - PLANT 0.80 

- LIME 0.97 
- ASH, FGD SLUDGE 1.72 

OFFSITE SUPPORT SERVICES 1.18 
INDIRECT COSTS ($MILLION/YEAR) 

ADMINISTRATIVE AND GENERAL 2.40 
PROPERTY INSURANCE 0.21 
OTHER A&G 2.19 

COSTS ($MILLION/YEAR) 
TOTAL FIXED DIRECTS AND INDIRECTS 20.1 
TOTAL VARIABLE DIRECTS AND INDIRECTS 4.2 
TOTAL ANNUAL NONFUEL O&M 24.3 

UNIT COSTS (MILLS/KWH) 
FIXED DIRECTS AND INDIRECTS 3.21 
VARIABLE DIRECTS AND INDIRECTS 0.67 
TOTAL NONFUEL O&K 3.88 
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Appendix C 

PROGRAM LISTINGS 



(*$S+*) 
PROGRAM PVWCAFC; (* COST 1 :PVVRCAFC. TEXT *) 

PVMCAPC 

CAPITAL INVKSTMEOT COST FOR 
Liarr-WATER-REACTOR PLANTS 

A SIMPLIFIED ALGORITHM BASED CN: 
C.R.HUDSCN 
GCNCT5PT-5 USER'S MANUAL 
CKNL-5470 

USES 

TRANSCEND, APPLESTUFF; 

CCNST 
*v - , 
VW = ' ' J 
W W = ' 
WWV = • • ; 
BASESIZE = 1 1 3 9 . 0 ; 
RASEYEAR = 1 9 8 2 . 0 ; 
PI = 3 . 1 4 1 5 9 ; 
KEF = 5 8 2 2 . 0 ; 

VAR 

Z : INTHtACTIVE; 

NUV1, o c o r r , INITS ,NOTEAR, ACCOUNT, CITYNUVBER: INIEGER; 

EQUIPMENT, LABOR, MATERIAL, SCALER, OOST : ARRAY[20. .26] OF 

DOLKW, MULT2, NEWNCMBER : ARRAY[l. . 4 ] OF REAL; 

INDIRECT, SCALEIND, COSTIND : ARRAY[91. .94] OF REAL; 

TITLE : ARRAY [ 2 0 . . 2 6 ] OF STR1NG[18]; 

TITLE2 : ARRAY [ 9 1 . . 9 4 ] OF STRING[18]; 

TITLE3 s ARRAY [ 1 . . 1 1 ] CF STR1NG[13]; 

R , X, Y, 
BE, EM, 
XXI, 
MOLT, SIZE, SUB1, SUB2, SUB3, SUB4, WIOT, 
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ESCflt, ESFAC, WCBEG, WDEND, FCKYR, 
AVWCAP, CAPIOT, ESCBEG, ESCEND, ESCPOT, 
LOCADJ, NEWLOC, ROOUNT, YEAROP, YEARSS, 

-ESCRATE, 
CENALLCW, ESFACICR, INTEREST, 
YEARPERMIT, 
GCNTINC3ENCY s REAL; 

ANSWER s CHAR; 

FUNCTION UPARHOW(X, Y I REAL) : REAL} 
BEGIN 

UPARftOW := EXP(Y * I ^ ( X ) ) 
END} 

HROCEUJRE 1NIT01; 
BEGIN 

YEARSS := 1 8 8 3 . 0 ; 
YEARPERMIT := 1 9 8 8 . 0 } 
YEAROP := 1 9 9 5 . 0 ; 
INTEREST := 9 . 0 ; 
KSCRATE : = 7 . 0 ; 
CXKTINCJENCT := 1 5 . 0 ; 
CITYNUMBEK. s - 5 ; 
SIZE := 1 1 0 0 . 0 

END; 

PROCEDURE INIT02; 
BEGIN 

T1TLE3[1] := 'MIEDLETCWN >; 
T11LE3I2] := 'ATLANTA ' ; 
T1TLE3[3] s= 'BALTIMORE >; 
TITl iE3[4] s= 'BOSTON ' ; 
T l H i E 3 [ 5 ] := 'CHICAGO *; 
T I 1 L E 3 [ 6 ] := 'DALLAS ' ; 
T I 1 L E 3 I 7 ] := 'DENVER ' ; 
TITLE3[8] : = 'KANSAS CITY ' ; 
TITLE3[9] := 'NEW YCRK ' ; 
TITLE3[10] := 'SAN FRANCISCO'j 
TITLE3[11] := 'SEATTLE ' 

END; 

PROCEDURE INIT03; 
BBGIN 

EqUIPMENT[20] := 5 . 0 0 ; 
E9JIPMQn,[21] := 10.818; 
EQDlPMDn,[22] := 2 0 0 . 9 7 4 ; 
EQLHPMENT[23] := 1 6 3 . 6 4 0 ; 
B37IFMBrr[24 ] := 2 8 . 6 7 2 ; 
BgtlIPM0*T[25] := 1 4 . 7 0 0 ? 
BQUIPMENT[26] := 2 2 . 0 5 6 ; 
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LABOR[20] 1= 0 . 0 ) 
LABOR[21] J= 1 7 1 . 9 2 0 ; 
LABOR[22] := 7 6 . 4 9 3 } 
LABOR[23] » = 5 6 . 8 6 5 ; 
LABOR[24] : = 8 9 . 8 9 2 ; 
LABCR[25] := 1 8 . 6 3 1 ; 
LABOR[28] := 1 9 . 2 2 7 ; 
MATERIAL^20J s= 0 . 0 0 ; 
MATER1AL[21] := 7 6 . 6 8 7 ; 
MATER1AL[22] s= 1 6 . 3 3 2 ; 
N1ATERIAL[23] i= 9 . 6 7 6 ; 
MATERIAL[24] 1= 1 3 . 4 5 0 ; 
MATERIAL[25] := 3 . 1 8 9 ; 
MATERIAL[26] := 3 . 4 5 2 

END; 

PROCEDURE INITO4; 
BBCHN 

SCALER[20] := 0 . 0 ; 
SCALER[21] := 0 . 5 ; 
SCALER[22] := 0 . 6 ; 
SCALER[23] s= 0 . 8 ; 
SCALER[24] := 0 . 4 ; 
SCALER[25] := 0 . 3 ; 
SCALER[26] := 0 . 8 ; 
INDIRBCT[91] : = 1 3 0 . 0 ; 
INDIRECT[92] := 2 7 2 . 0 ; 
INDIRECT[93] := 1 3 3 . 0 ; 
INDIRECT[94] := 1 5 5 . 0 ; 
SCALEIND[91] := 0 . 4 5 0 ; 
SCALEIND[92] := 0 . 2 0 0 ; 
SCALEIND[93] := 0 . 4 0 0 ; 
SCALE IND[94] := 0 . 5 0 0 ; 
MULT2[1] := 1 . 0 ; 
MULT2[2] := ( 5 7 6 1 . 0 + 4 2 5 0 . 0 ) / REF; 
MULT2[3] s= ( 5 7 6 1 . 0 + 4 2 5 0 . 0 + 4 2 5 0 . 0 ) / REF; 
MULT2[4] := ( 5 7 6 1 . 0 + 4 2 5 0 . 0 + 4 2 5 0 . 0 + 4 2 5 0 . 0 ) / REF 

END; 

PROCEDURE INI TO 5; 
BEGIN 

TITLE[20] := ' 2 0 LAND ' ; 
T I 1 L E I 2 1 ] := ' 2 1 STRUCTURES ' ; 
T I H £ [ 2 2 ] »= ' 2 2 REACTOR PLANT ' ; 
TITLE[23] := ' 2 3 TURBINE PLANT ' ; 
T I H i E [ 2 4 ] s= ' 2 4 ELECTRIC PLANT ' ; 
TITLE[25] := ' 2 5 MISC PLANT ' ; 
TITLE[26] := ' 26 MAIN OCND HT R J ' ; 
TITLE2[91] s= ' 9 1 OCNSTR SERVICES'; 
T I H £ 2 [ 9 2 ] := ' 9 2 HCME OFFICE ENG'; 
TITLE2[93] : = ' 9 3 FIELD OFFICE ' ; 
T I H E 2 [ 9 4 ] : = ' 9 4 OMNBl COSTS 1 

END; 
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PROCEDURE CITYMULT; 
BEGIN 

CASE CITYNLMBER OF 
1 : MULT JS 1 . 0 ; 
2 : MULT : = 5 2 5 6 . 0 / REF; 
3 : MULT : = 5 4 2 3 . 0 / REF; 
4 : MULT := 5 8 0 2 . 0 / REF; 
5 : MULT : = 5 7 1 9 . 0 / REF; 
6 : MULT : = 5 4 6 7 . 0 / REF; 
7 : MULT : = 5 4 7 2 . 0 / REF; 
8 i MULT : = 5 5 4 7 . 0 / REF; 
9 : MULT • — » 6 0 0 8 . 0 / REF; 
10 i MULT 9 S • 8 2 2 1 . 0 / REF; 
11 : MULT • £ 5 8 6 7 . 0 / REF; 

END 
END? 

PROCEDURE MEN1; 
BEGIN 

WRITELN('TOE AVAILABLE MENU OPTIONS AND THEIR'); 
WRITCLN('VALUES AT THIS TIME ARBs' ) } 
WRITELN; 
miTELNCO = RUN CASE, DATA ENTRY COMPLETE'); 
WRITELN(' 1 = YEAR OF STEAM SUPPLY SYSTEM'); 
VVRITELN(' PURCHASE * ,W,YEARSS:6 :1 )$ 
WRITELN(' 2 = YEAR OF CONSTRUCTION') j 
WRITEUJ(' PERMIT »,VW,YEARPERMIT:6:1); 
WRITELN(' 3 = YEAR OF OCMVERCIAL' ) ; 
WRITELN(1 OPERATION ' , W , Y E A R 0 P : 6 : 1 ) ; 
WRITELN('4 = INTEREST RATE ' , W , I N I E R E S T : 4 : l ) ; 
WRITELN('5 = ESCALATION RATE',W,ESCRATE:4:1); 
WRITELNC6 = CONTINGENCY PERCENTAGE ' .CONTINGENCY:4:1); 
WRITELN( *7 = PLANT SIZE (MWE) ' ,V,ROUND(SIZE) : 4 ) ; 
\VRITELN(' 8 = CITY NUMBER ' . VW ,CITYNUVIBER); 
WRITELN('99 = EXIT PROGRAM') 

END; 

PROCEDURE X I ; 
BEGIN 

VmiTELNC INPUT YEAR OF STEAM SUPPLY SYSTEM PURCHASE'); 
REAI)LN(YEARSS) 

END; 

PROCEDURE X2; 
BEGIN 

WRITELN(' YEAR OF 0CNSTHUC3TCN PERMIT' ) ; 
READLN(YEARPERMIT) 

0 ® ; 
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PROCEDURE X3; 
BEGIN 

WRIITINC YEAR OF OCIVMERCIAL OPERATION'); 
READLN(YEAROP) 

END; 

PROCEDURE X4; 
BEGIN 

WRITELN(' INTEREST RATE LURING nONSTOUCTICN'); 
m i m x i v , ' (PCT/YR)')} 
READLN( INTEREST) 

END; 

PROCEDURE X5; 
BEGIN 

WRITELN( ' ESCALATION RATE (PCT/YR)') ; 
READLN(ESCRATE) 

END; 

PROCEDURE X6; 
BEGIN 

W R i m N C OCKTINGENCT PERCENTAGE' ) ; 
READLN(OONTINGENCY) 

END; 

PROCEDURE X7; 
BEGIN 

WRITELN( ' INPUT NET RATING PER UNIT (IVMK)1); 
READLN(SIZE) 

END; 

PROCEDURE X8; 
BEGIN 

PGR COUNT s= 1 TO 11 DO 
WRITEU4(COUNr,' ' ,TITLE3 [COUNT]); 

VKITEUf(' ENTER CITY NUMBER*); 
READLN(CITXNIMBER) 

END; 

PROCEDURE MEN2; 
BEGIN 

WRITELN( 'ENIER A NUMBER FRCM THE MENU'); 
READLN(NUVI); 
CASE NUVI OF 

0: ; 
1 : XI; 
2 : X2; 
3 : X3; 
4 : X4; 
5 : X5; 
6 : X6; 
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7: X7j 
8: X8; 
9 9 : EXIT(PROORAM); 

END; 
WRITELN 

END J 

PROCEDURE WR1TEIT1; 
BEGIN 

WRITEIM(Z,V,' C A P I T A L C O S T E S T I M A T E ' ) ; 
WKIIELN(Z); 
WRITELN ( Z , W V , ' VERSION 1 9 - O C T - 8 3 ' ) ; 
WRITELN(Z) ; 
W K i m N ( Z , V , ' EEDB PHASE V, 1 / 8 2 EEGULATCKY STA1US'); 
WR1TELN(Z,V,' PWll POWER PLAOT')} 
WR1TELN(Z,V,' YEAR STEAM SUPPLY SYSTF-M PURCHASE', YEARSS:7:2); 
W R i m N ( Z , V , ' YEAR CTDN STRUCT I CN PERMIT ' ,V,YEAKPERMIT:7:2); 
WRITELN(Z,V,' YEAR OF GOVMERCIAL OPERATION' ,V,YEAROP:7:2); 
WRITELNfZ.V,' INTEREST RAH! DURING CONST. (PCT/YR) INIEREST:4:1)} 
WR1TE1N(Z,V,' ESCALATION RATE (PCT/YR) ' , W , ESCSATE:4: l ) ; 
W R i m N ( Z , V > ' CONTINGENCY (PCT) ' ,VW,CONTINf3ENCT:4:1); 
W R i m N ( Z , V , ' NET RATING PER UNIT (MWE) ' , W , BOUND(SIZE) : 4 ) 

END; 

PROCEDURE SCALEIT1; 
BPGIN 

V\JUTE1N('<« CALCULATIONS TAKING PLACE » > ' ) ; 
SUBJ := 0 . 0 ; 
SUB2 := 0 . 0 ; 
ESFACnOR UPARfOV((1.0+ESCRATE/100.0) , 

(YEARSS-BASKYKAR)); 
WRITELN(Z); 
W R i m N ( Z , V , • DIRECT OOSTS ($MILLIONS)'); 
IXXi KXXkMY := 20 TO 26 IX) 

BEGIN 
OOSTlACUOUNT] := (EQUIPMQJT[AOOOUNT] + LABCRtAOOOUNT] + 
MATERIAL [AXOIJOT]) * UPAHIOW( (SIZE / BASESIZE), SCALER[ACOOUNT]) * 

ESEACICR; 
WR1TELN(Z,V,' ',TITLE[AOGOLNT] ,VW,OOST[AXOUNT]:8:1) ; 
SUB1 := SUB1 + OOST[AOOOUOT]; 

END; (* PCR A03XNT * ) 
W R i m N ( Z , V , ' SUBTOTAL DIRECTS ' f V W W , V , S U B l : 8 : l ) ; 
WRITELN (Z) 

END; 

PROCEDURE SCALEIT2; 
BEGIN 

W U T E W C Z ^ , ' INDIRECT COSTS'); 
K B ACOOWT := 91 TO 9 4 r o 
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BEGIN 
OOSTIND[ACCDCKr] : = 

INDIRECTIADOOUNT] * 
UPARROV( (SIZE / BASESIZE),SCALEIND[AXOUNT]) » ESFACTOR; 

WRITELN(Z,V,' ' .TITLE2[ACCOUNT] ,VW,OOST1ND[AOOOUNT] x8s 1 ) } 
SUB2 := SUB2 + CDSTIND[AXC*JNT]; 

END; (•» FOR ACCOUNT *) 
WRITEIH(Z,V,' SUBTOTAL INDIRECTS ' , V W W , S U B 2 : 8 : 1 ) } 
WRITELN(Z); 
SUB3 := (SUB1 + SUB2); 
WRITELN(Z,V,' SUBTOTAL DIRECT & INDIRECT 1 , W W , 

S U B 3 : 8 : 1 ) j 
WRITELN(Z)} 
OONALLOW := (XNTINGENCY • SUB3 / 1 0 0 . 0 ; 
WRITELN(Z,V,1 (XOTINGENCY ALLOWANCE ' . W W , 

CCMALL0W:8:1); 
SUB4 := SUB3 + CONALDOW 

END; 

PROCEDURE 1NTESC; 
BEGIN 
XXI : = (0.095 / 0.3333) *( (YEARPKRMIT - YEARSS) /(YEAROP - YEARSS)); 
EM : = PI / ( 1 . 0 - XXI) ; 
BE := PI / 2 . 0 - EM; 
NOYEAR := ROUND(YEAROP-YEARSS); 
CAPINT := 0 . 0 ; 
ESCIUT := 0 . 0 ; 
ESCBEG := 0 . 0 ; 
ESFAC := (1 .0+ESCRATE/200.0) / (1 .0+ESCRATE/100 .0) ; 
WDBEG s= 0 . 0 ; 
FCR COUNT := 1 TO NOYEAR DO 

BEGIN 
ROOUNT := COUNT; 
X := ROOUNT / NOYEAR; 
IF X < XXI WEN X := XXI; 
R := EM • X + BE; 
Y := 0 . 5 * SIN(R) + 0 . 5 ; 
V.OEND := SUB4 * Y; 
ESFAC := ( 1 . 0 + ESCRATE/100.0) * ESFAC; 
ESCYR := (W3END-WDBEJG) * (ESFAC - 1 . 0 ) ; 
ESCBEG := ESCICT + WOBEG; 
WDBEG := WDEND; 
ESCIOT := ESCICT + ESCYR; 
E S C 0 © := HOEND + ESCFOT: 
AVWCAP s= (ESCBEG+ESC£ND)/2.0 + CAPINT; 
FQRYR := AVWCAP * INIEREST/100.0; 
CAPINT := CAP I NT + PCKYR; 
WINT := ESCEND + CAP INT; 
LOCADJ := WINT * (MULT-1.0); 
NEWLOC := WINT + LOCADJ; 
FCR WITS := 1 TO 4 DO 
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BEGIN 
NEKNUMBER[UNITS] := NEWLOC * MULT2[UNITS]; 
DOLKW[UNITS] := NHVMMBER[UNITS] « 1 0 0 0 , 0 / (SIZE * UNITS); 

END; (* FCR UNITS • ) 
END ( • FOR COUNT * ) 

0 ® ; ( * IN1T.SC *) 

PROCEDURE WRITEIT2; 
BEGIN 

WRITELN(Z); 
WR1TELN(Z.V, 
WRITELN(Z); 
WRITELN(Z,V, 
WRITELN(Z); 
WR1TELN(Z,V, 
WRITELN(Z); 
WRITELN(Z,V, 
WRITELN(Z); 
WRITEI.N(Z,V, 

END; 

TOTAL DIRECT' AND INDIRECT COSTS BEFORE ESC. »,WOEND:8:1); 

ESCALATION DURING CONSTRUCTION ' , V W , E S C I C r r ! 8 : l ) ; 

TOTAL ESCALATED DIRECT' & INDIRECT COSTS » ,V,ESCEND:8:1); 

TOTAL INTKHE8T DURING CONSTRUCTION ' ,W.CAP1NT: 8 : 1 ) ; 

TOTAL PI ANT CAP i m INVESTMENT (MIEDLETOWN) ' ,WINT:8:1 ) 

PROCEDURE WRITK1T3; 
BEGIN 

WRITELN(Z); 
W R i m N ( Z , V , ' PLANT LOCATION ADJUSTMENT ( ' ,T1T1£3[CITXNUVIEER],') 
V,LOCADJ:8: l ) ; 
WRITELN(Z); 
WR1TFTN(Z,V,' 1 UNIT PLANT CAPITAL INVFSTMENT', 
• ( ' ,ROUND(DOLKW[l]):6,' $/KWE) * ,NEMJUVBER[l] : 8 : l ) ; 

VVRITELN(Z,V,' 2 UNIT PLANT CAPITAL INVESTMENT', 
' ( ' ,ROUND(DOLKW[2]):6,' $/KWE) ' ,NEWNUMBER[2]:8:1) 

WRITELN(Z,V,' 3 UNIT PLANT CAPITAL INVESTMENT', 
' ( ' ,HOUND(DQLKW[3]):6,' $/KWE) ' ,NEWNUMBER[3]:8:1) 

WRITELN(Z,V,' 4 UNIT PLANT CAPITAL INVESTMENT', 
' C,BOUND(DOLKW[4]):6, ' $/KWE) ' ,NEWIUVIBER[4]:8:1) 

WRITELN; 
WRITELNC<<< 

END; 
CASE COMPLETE > » ' ) ; 

BEGIN 
REWRITE(Z, ' P R I N I E R : ' ) ; 

INITOl; 
INIT02; 
INIT03; 
INIT04; 
INIT05; 



REPEAT 
REPEAT 

MENlj 
MEN2; 

UNTIL NUW = 0 

CITMJLTj 

WRITE1T1? 

SCALEIT1; 
SCALE 1T2; 

INTESC; 

WRITEIT2j 
WRITEIT3; 
PAGE(Z); 

UNTIL NUM = 99 
END. 
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( * $ S + » ) 
PROGRAM OQALCAPC; ( • OOST1 sOQALCAPC.TEXT ») 

OQALCAPC 
CAPITAL INVESTMENT COST TOR 
COAL-FIRED POWER PLANTS 

A SIMPLIFIED ALGORITHM BASED ON: 
C.R.HUDSCN 
CXJNCEPT-5 USER'S MANUAL 
CRNL-5470 

* 

# = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = . = 

USES 

TRANSCEND, APPLESTUFF; 

OCNST 

W W = • ' ; 
W W V = ' ' ; 
BASESIZE = 7 9 5 . 0 ; 
BASEYEAR = 1 9 8 2 . 0 ; 
PI = 3 . 1 4 1 5 9 ; 
REF = 1 7 1 8 . 0 ; 

VAR 

Z : INTERACTIVE; 

NUM. COUNT, UNITS, NOYEAR, ACCOUNT, CITYNUMBER : INTEGER; 

EQUIPMENT, LABOR, MATERIAL, SCALER, COST : ARRAY[20. . 2 6 ] OF REAL; 

I X O W , MULT2, NEWNUMBER : ARRAYfl. . 4 ] OF REAL; 

INDIRECT, SCALE IND, COSTIND : ARRAY[91 . .94 ] OF REAL; 

TITLE : ARRAY [ 2 0 . . 2 6 ] CF STRING; 

TITLE2 : ARRAY [ 9 1 . . 9 4 ] OF STRING; 

TITLE3 : ARRAY [ 1 . . 1 1 ] OF STRING; 

R , X , Y , 
BE, EM, 
XXI 
MULT, SIZE, SUB1, SUB2, SUB3, SUB4, WINT, 
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ESCHl, ESFAC, WOBEG, 1ACEND, POOR, 
AVWCAP, CAP I NT, ESCBEQ, ESCEND, ESCIUT, 
LOCADJ, NEWLOC, RCCtNT, YEAROP, YEARSS, 
ESCRATE, 
OONALLCW, ESFACICR, INTEREST, 
YEARPERMIT, 
OCNTINGENCY : REAL) 

REPLY J CHAR? 
FUNCTION UPARJOV(X, Y s REAL) s REAL; 
BEGIN 

UPARROW := EXP(Y * LN(X)) 
END; 

PROCEDURE INITOlj 
BEGIN 

YEARSS := 1 9 8 7 . 0 ; 
YEARPERMIT $= 1 9 9 0 . 0 ; 
YEAROP := 1 9 9 5 . 0 ; 
INIEREST := 9 . 0 ; 
ESCRATE := 7 . 0 ; 
CONTINGENCY := 1 5 . 0 ; 
C1TYNUMBER j= 5; 
SIZE := 5 5 0 . 0 

END; 

PROCEDURE INIT02; 
BEGIN 

TITLE3[1] i - 'MIEDLETOWM ' ; 
TITLE3[2] := 'ATLANTA ' ; 
T I 1 L E 3 [ 3 ] := 'BALTIMORE ' ; 
T I 1 L E 3 [ 4 ] := 'BOSTON ' ; 
T I 1 L E 3 [ 5 ] ;= 'CHICAGO ' ; 
T I 1 L E 3 [ 6 ] := 'DALLAS ' ; 
T I 1 L E 3 [ 7 ] := 'DENVER ' ; 
T I H j E 3 [ 8 ] := 'KANSAS CITY ' ; 
T I 1 L E 3 [ 9 ] := 'NEW YCRK ' ; 
TITLE3[10] t— 'SAN FRANCISCO1; 
TITLE3[11] ;= 'SEATTLE ' 

END; 

PROCEDURE INIT03; 
BEGIN 

BqaiPMIiNT[20] := 5 . 0 0 ; 
BQUIPMENT[2l] := 1 . 8 8 2 ; 
EQUIPMENT[22] := 1 7 0 . 1 2 8 ; 
EQLJIFMD7T[23] := 9 0 . 6 8 2 ; 
EQUIPMENT^] := 1 6 . 5 4 2 ; 
BQUIPMENT[25] := 8 . 4 7 9 ; 
B97IPMENT[26] := 1 2 . 9 0 2 ; 
LABCR[20] := 0 . 0 ; 
LABCR[21] := 3 0 . 8 0 8 ; 
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LABOR!22] := 
LAB0R[23] := 
LAB0R[24] 
LABCR[25] 
LABCR[26] 
MATERIAL! 2 0 ] 
MATERIAL[21] 
MATERIAL[22] 
MATERIAL[23] 
MATERIAL[24] 
MATERIAL[25] 
MATERIAL! 2 6 ] 

END; 

6 3 . 6 8 0 ; 
2 5 . 2 5 9 ; 
2 2 . 6 7 3 ; 
5 . 7 4 6 ; 
9 . 1 1 8 ; 
:= 0 .00; 
:= 4 0 . 5 4 7 ; 
:= 2 3 . 3 2 3 ; 
i = 4 . 8 9 3 ; 
:= 1 0 . 8 4 9 ; 
: = 1 . 2 8 4 ; 
: = 2 . 2 3 6 

PROCEDURE INIT04; 
BEGIN 

SCALER! 20 
SCALER!21 
SCALER! 22 
SCALER[23 
SCALER!24 
SCALER[25 
SCALER!26 
INDIRBCT[91] 
INDIRBCT[92] 
INDIRECT[93] 
INDIRECT[94] 
SCALEIND[91] 
SCALEIND[92] 
SCALE IND[93] 
SCALE IND[94] 
MULT2[1] 
MULT2[2] 
MULT2[3] 
MULT2[4] 

END; 

0 .0; 
0 . 5 6 3 5 8 ; 
0 . 6 0 3 7 3 ; 
0 . 7 5 5 4 4 ; 
0 . 5 0 8 1 7 ; 
0 . 2 4 6 2 1 ; 
0 . 9 3 1 0 4 ; 
= 4 8 . 0 ; 
= 3 1 . 0 ; 
= 28.0; 
= 6 7 . 0 ; 
= 0 . 6 0 5 2 8 ; 

s= 0 . 5 7 5 9 1 ; 
:= 0 . 7 0 0 1 6 ; 
:= 0.620; 

= 1.0; 
= ( 1 3 0 7 . 0 + 1 8 7 7 . 0 ) / REF; 
= ( 1 2 3 4 . 0 + 1 3 0 7 . 0 + 1 8 7 7 . 0 ) / REF; 
= ( 1 2 3 4 . 0 + 1 2 3 4 . 0 + 1 3 0 7 . 0 + 1 8 7 7 . 0 ) / REF 

PROCEDURE INIT05 
BEGIN 

TITLE[20] 
TITLE[21] 
TITLE!22] 
T I 1 L E [ 2 3 ] 
TITLE[24] 
T I T L E ! 2 5 ] 
T I T L E ! 2 6 ] 
T I T L E 2 [ 9 1 ] 
T I T L E 2 [ 9 2 ] 
T I T L E 2 [ 9 3 ] 
T I T L E 2 [ 9 4 ] 

END; 

_ t 

_ » 

- t 

_ t 

20 LAND 
21 STRUCTURES 
22 REACTOR PI.ANT 
23 TURBINE PLANT 
24 ELECTRIC PLANT 
25 MISC PLANT 
26 MAIN OCND HT RJ 
' 9 1 OCNSIR SERVICES 
' 9 2 HEME OFFICE ENG 
' 9 3 FIELD OFFICE 
' 9 4 OWN® COSTS 
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PROCEDURE CITYMULT; 
BEGIN 

CASE CITYNUMBER OF 
J. : MULT 1 . 0 ; 
2 : MULT := 1 5 7 4 . 0 / REF; 
3 MULT = 1 6 0 9 . 0 / REF; 
4 MULT = 1 7 3 4 . 0 / REF; 
5 MULT = 1 6 7 4 . 0 / REF; 
6 MULT = 1 6 3 2 . 0 / REF; 
7 MULT — 1 6 1 4 . 0 / REF; 
8 MULT = 1 6 3 4 . 0 / REF; 
9 MULT = 1 7 3 3 . 0 / REF; 
10 MULT — 1 8 3 4 . 0 / REF; 
11 MULT = 1 7 2 2 . 0 / REF; 

END 
END; 

PROCEDURE MEN1; 
BEGIN 

WRITELN( 'TOE AVAILABLE MENU OPTIONS AND THEIR'); 
WRITELN( 'VALUES AT THIS TIME A R E : ' ) ; 
WRITELN; 
WRITELNCO = RUN CASE, DATA ENTRY COMPLETE'); 
WRITELN(' 1 = YEAR OF STEAM SUPPLY SYSTEM' ) j 
WRITELNC PURCHASE » ,W,YEARSS:6:1 ) ; 
WRITELN(' 2 = YEAR OF OCNSTRUCTICN'); 
WRITELN( * PERMIT ' ,VW ,YEARPERMIT: 6 : 1 ) ; 
WRITELN( • 3 = YEAR OF OCMVIERCIAL'); 
WRITELNC OPERATION ' , W , Y E A R O P : 6 : l ) ; 
WRITELNC4 = INTEREST RATE ' , W , I N I E R E S T : 4 : 1 ) ; 
V , R i m N ( ' 5 = ESCALATION RATE',W,ESCRATE: 4 : 1 ) ; 
V\RITELN(' 6 = CONTINGENCY PERCENTAGE ' ,OCNTINGENCY:4:1); 
WRITELN( '7 = PLANT SIZE (MWE) ' ,V,ROUND(SIZE) : 4 ) ; 
WRITELN(' 8 = CITY NUMBER 1 . VW ,CITYNUVEER); 
WRITELNC99 = EXIT PRDCHAM') 

END; 

PROCEDURE XI; 
BEGIN 

WRITELN(' INPUT YEAR OF STEAM SUPPLY SYSTEM'); 
WRITELNC' PURCHASE'); 
READLN( YEARSS) 

END; 

PROCTDURE X2; 
BEGIN 

WRITELN( ' YEAR OF OCNSTRUCTICN PERMIT'); 
READLN (YEARPERMIT) 

END; 
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PROCEDURE X3j 
BEGIN 

WRITELN( • YEAR OP CQVMERCIAL OPERATION") ; 
READLN(YEAROP) 

END; 

PROCEDURE X4; 
BEGIN 

WRHELN(' INTEREST RATE DURING OQNS1HUCTICN 
WRITELN( V , ' (PCr/YEAR)»); 
RiiADLN( INTEREST) 

END; 

PROCEDURE X5; 
BEGIN 

WRITELN(' ESCALATION RATE (PCT/YR) ' ) ; 
READLN (ESCRATE) 

END; 

PROCEDURE X6; 
BEGIN 

WRITELNC CONTINGENCY PERCENTAGE'); 
READLN(CCNTINGQCY) 

£ND; 

PROCEDURE X7; 
BEGIN 

WRITELN(' INPUT NET RATING PER IWIT (MWE)') 
READLN(SIZE) 

END; 

PROCEDURE X8; 
BEGIN 

FOR COUNT := 1 TO 11 DO 
VflMElNtOOUNT,' « ,TnLE3[COUNT]); 

WRITELN( 1 ENTER CITY NUMBER'); 
READLN(CITYNtMBER) 

END; 

PROCEDURE MEN2; 
BEGIN 

WRITELN( 'ENTER A NUMBER FRCM THE MENU1); 
READLN(NLM); 
CASE NUM OP 

Os J 
1 : X I ; 
2 : X2; 
3 : X3; 
4 : X4; 
5 : X5; 
6 : X6; 
7 s X7; 
8 : X8; 
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991 EXIT(PROGRAM); 
END; 
KRITELN 

END; 

PROCEDURE WRITE I T I | 
BEGIN 

WRITELN(Z,V,' C A P I T A L C O S T E S T I M A T E ' ) ? 
WRITELN(Z); 
WRITELN(Z,VW,' VERSICN lfl-OCT-83') i 
WRITELN(Z); 
WRITELN(Z,V,' EEDB PHASE V, 1/82 REGULATORY STATUS'); 
WRITELN(Z,V,' COAL-FIRED POWER PLANT'); 
WRITELM(Z,V,' YEAR STEAM SUPPLY SYSTEM PURCHASE', YEARSS:7:2); 
WR1TELN(Z,V,' YEAR OONSTOUCTTCN PERMIT ' ,V,YEARPERMIT:7:2); 
WRITELN(Z,V,' YEAR OF COMMERCIAL OPERATION', V,YEAROP:7i2); 
WR1TELN(Z,V,' INTEREST RATE DURING CONST. (PCT/YR) ' , INTERESTS: 1)} 
WR1TELN(Z,V,' ESCALATION RATE (PCT/YR) ' ,W, ESCRATE:4:l); 
WR1TELN(Z,V,' CONTINGENCY (PCT) ' ,VW,aNTINC£NCY:4:1) j 
WR1TELN(Z,V,' NET RATING PER UNIT (WE) ' ,W, ROUND(SIZE):4) 

END; 

PROCEDURE SCALE I T I ; 
BEGIN 

VVRITELN( ' « < CALCULATIONS TAKING P I ^ E > » ' ) ; 
SUB1 := 0.0; 
SUB2 := 0.0; 
ESFACTOR := UPARROW(U.O+ESCRATE/100.0), 

(YEARSS-BASEYEAR)); 
WRITELN(Z); 
VIRITELN(Z,V,' DIRECT COSTS ((MILLIONS)'); 
FOR ACCOUNT := 20 TO 26 DO 

BEGIN 
OOST[AOOQUNT] := (EQUIPMENT[ACCOUNT] + LABOR[AOOOUNT] + 
MATERIAL[AOOOUNT]) * UPARRCW( (SIZE / BASESIZE), SCALER[AXOUNT]) * 

ESFACTCR* 
V®ITEIfl(Z,V,'' ' ,TI1LE[AOOOtNr],VW,OOSTtAOOOUNr]:8sl); 
SUB1 := SUB1 + COST[AOOOUNT]; 

END; ( • FCR AOOOWT * ) 
WRITELN(Z,V,' SUBTOTAL DIRECTS * ,VWW,V,SUB1:8:1); 
WRITELN(Z) 

END; 

PROCEDURE SCALE IT2; 
BEGIN 

VIRITELN(Z,V,' INDIRECT COSTS'); 
FOR ACCOUNT := 91 TO 94 DO 

BEGIN 
OOSTIND[AOOCHJNr] := 

INDIRECTtAOOOWT] * 
UPARRCW((SIZE / BASESIZE),SCALEIND[A300WT] ) * ESFACICR; 
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WRITEIli(Z,V,' ' jTITl^lADCIXKrl^jCXJSTINDtAXOlNrlsBjl)} 
SUB2 i= SUB2 + COSTINDtAXCtOT]} 

END} (* FOR ACCOUNT •) 
WRIlELNfZ.V,' SUBTOTAL INDIRECTS »,VWW,SUB2»8( 1)} 
WRITKLN(Z); 
SUB3 i= (SUB1 + SUB2); 
WRITELN(Z,V,' SUBTOTAL DIRECT & INDIRECT '(WW, 

SUB3s 8:1)} 
VVRITELN(Z); 
CONAUJCW i= CONTINGENCY * SUB3 / 100.0} 
WRimN(Z,V,' CCNTINGENCY ALLOWANCE ' ,W W , 
C0NALLCW:8:1); 

SUB4 := SUB3 + OCNALLCW 
END} 

PROCEDURE INIF.SC; 
BEGIN 
XXI ;= (0.13177 / 0.3333) * ((YEARPERMIT - YEARSS) /(YEAROP - YEARSS))} 
EM := PI /(1.0 - XXI)} 
BE := PI / 2.0 - EM; 
NOTEAR := ROUND(YEAROP-YEARSS); 
CAP I NT := O.O; 
KSCIUr := 0.0; 
ESCBEG := 0.0; 
ESFAC : = (1.0+ESCRATE/200.0) / (1.0+ESCRATE/100.0); 
WOBEG := 0.0* 
FCR COUNT :=' 1 TO NOTCAR DO 

BEGIN 
ROOUNT s= OOUNT; 
X := RCOUNT / NOYEAR; 
IF X < XXI THEN X := XXI; 
R := BV1 * X + BE; 
Y 0.5 * SIN(R) + 0.5; 
WOEND i= SUB4 • Y; 
ESFAC := (1.0 + ESCSATE/100.0) * ESFAC; 
ESCYR := (WDEND-WOBBG) * (ESFAC - 1.0)) 
ESCBEG := ESCIOT + WOBEG; 
WPBEG := WPEND; 
ESCIOT := ESCTOT + ESCXR; 
ESCEND := WCEND + ESCICT; 
AVWCAP := (ESC8EG+ESCHO) /2.0 + CAP I NT; 
PCKYR := AVWCAP * INIEREST/100.0; 
CAP INT := CAP INT + FCRXR; 
WINT := ESCEND + CAPINT; 
DOCADJ := WINT * (MULT-1.0); 
NEWLOC := WINT + LOCADJ; 
FCR UNITS s= 1 TO 4 DO 

BEGIN 
NEWNUMRER[UNITS] s= NEWLOC * MULT2 [UNITS]; 
DOLKW [UNITS] := NEWNUVBER [UNITS] * 1000.0 / (SIZE * UNITS); 

END; ( • FCR WITS • ) 
END ( * FCR COUNT • ) 

END; ( • INIESC • ) 
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PROCEDURE WRITE IT2 5 
BEGIN 

WRITCLN(Z)} 
miTELN(Z,V, ' TOTAL DIRECT AND INDIRECT COSTS BEFORE ESC. ' , 

WOEND:8il)j 
WRITELN(Z) ; 
W R i m N ( Z , V , ' ESCALATION DURING CONSTRUCTION ' ,VW,ESCI0TJ8:1) ; 
WRITELN(Z) J 
WRITELN(Z,V,' TOTAL ESCALATED DIRECT & INDIRECT COSTS ' ,V,ESCEND:8:1); 
WRITELN(Z); 
WRITELN(Z,V, f TOTAL INTEREST EXJRING CONSTRUCTION ' ,W,CAPINT:8s l ) ; 
WRITEIN(Z) j 
WRITELN(Z,V,' TOTAL PLANT CAPITAL INVESTMENT (MIIBLETOWN) ' , 

WINT:8il) 
END; 

PROCEDURE WR1TEIT3; 
BBGIN 

WRITELN(Z); 
WUTELN(Z,V,' PLANT LOCATION ADJUSTMENT ( ' ,TITLE3[CIT»1UVIBER],' ) 1 , 
V,LOCADJs8:l); 
WRITELN(Z); 
Y»ITEm(Z,V f ' 1 LNIT PLANT CAPITAL INVESTMENT', 
' ( ' ,R0UND(D0l*W[l]):6, ' $/KWE) \NEWNIMBER[1]:8:1); 
WRiniLN(Z,V,» 2 LNIT PLANT CAPITAL INVESTMENT', 
' ( ' ,ROUND(DOLKW[2]) : 6 , ' $/KWE) ' ,NEMNMBER[23J8J1); 

WRITELN(Z,V,' 3 UNIT PLANT CAPITAL INVESTMENT', 
• ( ' ,ROUND(DOLKW[3]) : 6 , ' $/KWE) • ,NEWNUMBER[3]:8:1); 
WRITELN(Z,V,' 4 INIT PLANT CAPITAL INVESTMENT', 
» C,R0UND(DQL1W[4]):6,' $/KWE) ' ,NEMNUWBER[4]:8sl); 

WRITELN; 
WHTEUi(»<« CASE COMPLETE » > ' ) 

END; 

BEGIN 
REWRITE(Z, 'PRINIER: ' ) ; 

INIT01; 
INIT02; 
INI TO 3; 
INIT04; 
INIT05; 

REPEAT 
REPEAT 

MEN1; 
MEN2; 

WTIL NUVI = 0; 

CITXMULT; 

WUTEITlj 



SGALE1T1 j 
SCALE 1T2j 

INTESCj 

WR1TE1T2 j 
WBITEIT3; 
PAlQE(Z)$ 

UNTIL NUM = 99 
END. 
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(*$S+*) 
PROGRAM CAPCOST; (* COST 1 iCAPOOST. TEXT *) 

GAPOOST 

CAPITAL INVESTMENT COST 

A SIMPLIFIED ALGORITHM BASED ON: 
C.R.HUDSCN 
OONC2SPT-5 USER'S MANUAL 
OHNL-5470 

USES 
TRANSCEND, APPLESTOFF; 

OCNST 
V = ' '5 
W = ' ' : 

VVWV = 1 ' ; 
PI = 3 .14159 ; 

VAR 

Z : INTERACTIVE; 

NUM, COUNT, UNITS ,NOYEAR, ACCOUNT, CITYNUMBER: INTEGER; 

DOLKW, MULT2, NEWUMBER : ARRAY[1..4] OF REAL; 

TITLE3 : ARRAY [ 1 . . 1 1 ] OF STRING[13]; 

R , X, Y, 
BE, EM, 
REF, XXI, 
MULT, SIZE, SUB1, SUB2, SUB3, SUB4, WINT, 
ESCYR, ESFAC, OSUB1 ,OSUB2, WDBEG, WDEND, FORXR, 
AVWCAP, CAPINT, ESCBEG, ESCEND, ESCIOT, 
LOCADJ, NEWLOC, RCXXNT, SCALER, YEAROP, YEARSS, 
ESCRATE, 
BASESIZE, BASEYEAR, CCNALLOW, ESFACICR, INIEREST, SCALE IND, 
YEARPERMIT, 
CONTINGENCY : REAL; 

TYPEP : CHAR; 

FINCTICN UPARHOW(X, Y : REAL) : REAL; 
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BEGIN 
UP ARROW := EXP(Y * LN(X)) 

END; 

PROCEDURE INIT01; 
BEGIN 

BASESIZE s= 1139 .0 ; 
BASEYEAR := 1982 .0 ; 
YEARSS j= 1983 .0 ; 
YEARPERMIT := 1988 .0 ; 
YEAROP := 1995 .0 ; 
INTEREST := 9 . 0 ; 
KSCHATE s= 7 . 0 ; 
CONTINGENCY 1 5 . 0 ; 
CITYNUMBER := 5 ; 
SIZE : = 1 1 0 0 . 0 ; 
SUB1 := 9 8 1 . 7 ; ' 
SUB2 := 6 9 0 . 0 ; 
TYPEP := >N' 

END; 

PROCEDURE 1N1T02; 
BEGIN 

T1TLE3[1] := 'MirDLETOWN ' ; 
TITLE3[2] := 'ATLANTA ' ; 
T1TLE3[3] := 'BALTIMORE ' ; 
TITLE3[4] := 'BOSTON ' ; 
TITLE3[5] := 'CHICAGO ' ; 
TITLE3[6] s= 'DALLAS ' ; 
TITLE3[7] := 'D0WER ' ; 
TITLE3[8] := 'KANSAS CITY ' ; 
TITLE3[9] := 'NEW YORK ' ; 
TITLE3[10] := 'SAN FRANCISCO'; 
TITLE3[11] s= 'SEATTLE ' 

END; 

PROCEDURE INIT03; 
BEGIN 

SCALER := 0 . 5 8 3 5 6 1 ; 
SCALEIND j= 0 . 3 4 6 7 1 9 ; 
REF := 5 8 2 2 . 0 ; 
MULT2[1] := 1.0* 
MULT2[2] := ( 5 7 6 1 . 0 + 4 2 5 0 . 0 ) / REF; 
MULT2[3] := ( 5 7 6 1 . 0 + 4 2 5 0 . 0 + 4 2 5 0 . 0 ) / REF; 
MULT2[4] := ( 5 7 6 1 . 0 + 4 2 5 0 . 0 + 4 2 5 0 . 0 + 4 2 5 0 . 0 ) / REF 

END; 

PROCEDURE INIT04; 
BEGIN 

SCALER := 0 . 6 2 1 4 1 ; 
SCALEIND := 0 . 6 2 1 4 1 ; 
REF := 1 7 1 8 . 0 ; 



65 

MULT211] : = 1.0} 
MULT2I2] : = (1307.0+1877.0) / REF: 
MULT2[3] s= (1234.0+1307.0+1877.0) / REF} 
MULT2[4] : = (1234.0+1234.0+1307.0+1877.0) / REF 

END; 

PROCEDURE CITYMULl; 
BEGIN 

CASE CITYNUMBER OF 
1 : MULT = 1 . 0 ; 
2 MULT = 5256 .0 / REF; 
3 MULT = 5423 .0 / REF; 
4 MULT = 5802 .0 / REF; 
5 MULT — 5719 .0 / REF; 
6 : MULT = 5467 .0 / REF; 
7 MULT s 5472 .0 / REF; 

REF; 8 MULT = 5547 .0 / 
REF; 
REF; 

9 MULT s 6008 .0 / REF; 
10 MULT s 6221 .0 / REF; 
11 MULT = 5867 .0 / REF; 

END 
END; 

PROCEDURE CITYMUL2; 
BEGIN 

CASE CITYNUMBER OF 
1 MULT = 1 . 0 ; 
2 MULT = 1574 .0 / REF; 
3 MULT = 1609 .0 / REF; 
4 MULT = 1734 .0 / REF; 
5 MULT = 1674 .0 / KEF; 
6 MULT — 1632 .0 / REF; 
7 MULT = 1614 .0 / REF; 
8 MULT = 1634 .0 / REF; 
9 MULT = 1733 .0 / REF; 
10 MULT = 1834 .0 / REF; 
11 MULT s 1722 .0 / REF; 

END 
END; 

PROCEDURE MEN1; 
BEGIN 

WRITELN( 'THE AVAILABLE MQJU OPTIONS AND THEIR1); 
WRITELN ('VALUES AT THIS TIME ARE:'); 
WRITELN; 
WRITELN(' 0 = RUN CASE, DATA ENIT?Y COMPLETE'); 
WRITELN(' 1 = YEAR OF STEAM SUPPLY SYSTEM'); 
V\RITELN(' PURCHASE ' ,WW,YEARSS:6:1); 
WRITELN('2 = YEAR OF OCNSTRUCTICN'); 
WRITELN(' PERMIT 1 , W W ,YEARPERMIT: 6 : 1 ) ; 
WRITELNC3 = YEAR OF COMMERCIAL'); 
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WRITELNO OPERATION' ,WW ,YEARQP:6:1); 
WRITELN('4 = INTEREST RATE » ,WV,INIEREST:4 :1) ; 
WRITELN( ' 5 = ESCALATION RATE ' ,WV,ESCRATE:4:1); 
WRITELN(' 6 = CONTINGENCY PERCENTAGE ' ,V .CONTINGENCY: 4 : 1 ) ; 
WRITELNO 7 = PLANT SIZE (JVJVE) ' ,W,HOUND(SIZE) : 4 ) j 
WRITELNC8 = CITY NUMBER ' ,WW,CITYNIMBER) 

END; 

PROCEDURE MEN2; 
BEGIN 

WRITELNC9 = BASE SIZE K B CAP. COST INPUT (MWE)'); 
VflUTELN(V,WWV,' ' ,BASESIZE:6:1); 
WRITELN(' BASE YEAR K B CAP. COST INPUT ' ) ; 
WRITELN(V,VWW,' ' ,BASEYEAR:6:l); 
WRITELN(» BASE YEAR/SIZE DIRECTS ($MILLICNS) ') ; 
WRITELN(V,VWW,' ' , S U B 1 : 6 : 1 ) ; 
WRITELN(' BASE YEAR/SIZE INDIRECTS ( M I L L I O N S ) ' ) ; 
WRITELN(V,VWW,1 ' , S U B 2 : 6 : l ) j 
WRITELN(' 10 = PLANT TYPE ' , W W ,TYPEP); 
WRITELN('99 = EXIT PROGRAM') 

END; 

PROCEDURE XI ; 
BEGIN 

WRITELN(' INPUT YEAR OF STEAM SUPPLY SYSTEM'); 
WRITELN(' PURCHASE1); 
READLN(YEARSS) 

END; 

PROCEDURE X2; 
BEGIN 

WR1TELN(' YEAR OF OCNSTRDCTICN PERMIT'); 
READLN(YEARPERMIT) 

END; 

PROCEDURE X3; 
BEGIN 

WRITELN(' YEAR OF COMMERCIAL OPERATION'); 
READLN (YEAROP) 

END; 

PROCEDURE X4; 
BEGIN 

WRITELN(' INTEREST RATE DURING CONSTRUCTION'); 
WRITELN(V,' (PCT/YR)' ) ; 
READLN (INTEREST) 

END; 

PROCEDURE X5; 
BEGIN 

WRITELN(' ESCALATION RATE (PCT/YR) ' ) ; 
READLN(ESCRATE) 

END; 
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PROCEDURE X6; 
BEGIN 

WRITELN(' CONTINGENCY PERCENTAGE'); 
READLN(OCOTINOENCy) 

END; 

PROCEDURE X7; 
BEGIN 

WRITELN(' INPUT NET RATING PER UNIT (MWE)'); 
READLN(SIZE) 

END; 

PROCEDURE X8; 
BEGIN 

FCR COUNT := 1 TO 11 DO 
WRITELN(COUNT,1 ' ,TITLE3[COUNT]); 

WRITELN(' ENTER CITY NUMBER*) { 
READLN (CI TYNUVIBER) 

END; 

PROCEDURE X9; 
BEGIN 

WRITELN(' INPUT BASE SIZE FCR CAPITAL COST'); 
READLN(BASESIZE); 
WRITELN(' INPUT BASE YEAR FCR CAPITAL COST'); 
READLN(BASEYEAR); 
WRITELN( • INPUT DIRECT' $MILLICNS'); 
READLN(SUBl); 
WRITELN(' INPUT INDIRECT1 $MILL1CNS*); 
READLN(SUB2) 

END; 

PROCEDURE XlO; 
BEGIN 

t\RITELN(' INPUT PLANT TYPE:') ; 
WRimN(V, 'N = NUCLEAR'); 
WRITELN(V,'C = COAL-FIRED*); 
READ(TYPEP) 

END; 

PROCEDURE MEN3; 
BEGIN 

WRITEXN( 'ENTER A NUMBER FRCM THE MENU' ) ; 
READLN(NUVl); 
CASE NUVI OF 

0: ; 
1: XI; 
2: X2; 
3: X3; 
4 : X4; 
5: X5; 
6: X6; 
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7s X 7 ; 
8 : X 8 ; 
9 : X 9 ; 
1 0 : X 1 0 ; 
9 9 : EXIT(PROGRAM) j 

END; 
WR1TELN 

END; 

PROCEDURE WRITEIT1; 
BEGIN 

W R r i U L N ( Z , W , 1 C A P I T A L C O S T E S T I M A T E ' ) ; 
WRITELN(Z); 
W R I T E L N ( Z , V W V , ' VERSION 2 2 - N O V - 8 3 ' ) ; 
W R i m N ( Z ) ; 
WRITELN(Z,V, ' INPLTT DATA' ) J 
WRITELN(Z.V, 1 ' ) ; 
W R i m N ( Z ) ; 
I F (TYPEP = ' N ' ) W E N 

WR1TELN(Z,V, * PLANT T Y P E ' , W , V W W , ' NUCLEAR') 
ELSIE 

WRITELN(Z,V, ' PLANT TYPE' , W , V W W , 'COAL-FIRED' ) ; 
WRITELN(Z,V, 
WRimN(Z,V, 
WRITE1N(Z,V, 
WRITELN(Z,V, 
W R i m N ( Z , V , 

END; 

YEAR STEAM SUPPLY SYSTEM PURCHASE ' ,W, YEARSS:7:2); 
YEAR CONSTRUCTION PERMIT ' , W W .YEARPERMIT: 7:2); 
YEAR OF OCMVERC1AL OPERATION ' ,VW,YEAROP:7:2); 
INTEREST RATE DURING CONSTRUCTION (PCT/YR) ' ,V, INTERESTS: 1); 
ESCALATION RATE (PCT/YR) ' ,WVW, ESCRATE: 4:1) 

PROCEDURE WRITEIT2; 
BEGIN 

WRITELN(Z,V, 
WRITELN(Z,V, 
W R I T E l t f ( Z , V , 
WRITELN(Z,V, 
WRITELN(Z,V, 
WRITEI*I (Z ,V, 
W R i m N ( Z , V , 
WRITELN(Z) ; 
W R I T E m ( Z , V , ' 

END; 

CONTINGENCY (PCT) ' ,V,WWV,OONTINaENCY:4;l); 
NET RATING PER UNIT (MWE) ' ,VWW, RGUND(SIZE):4); 
PLANT LOCATION ' ,WWV,TITLE3[CITYNUMBER]); 
BASE YEAR FOR DIRECT AND INDIRECT OOST INPUT 
BASE SIZE FCR DIRECT AND INDIRECT COST INPUT 
DIRECT COSTS AT BASE SIZE/YEAR ((MILLIONS) 
INDIRECT COSTS AT BASE SIZE/YEAR ((MILLIONS) 

',BASEYEAR:7s2); 
,V,ROUND( BASESIZE):4); 
1,SUB1:7:1); 
',SUB2:7:1); 

) 

PROCEDURE SCALE I T 1 ; 
BEGIN 
V«ITELN('«< CALCULATIONS TAKING PLACE »>'); 
ESFACIOR := UPARROV((l.0+ESaiATE/100.0), 

(YEARSS-BASEYEAR)); 
WRITELN(Z); 
IF (TYPEP = 'N') THEN SCALER := 0.583561; 
IF (TYPEP = 'C') THEN SCALER := 0.62141; 
OSUB1 s= (SUBl) * 
UPARR0W((S1ZE / BASESIZE), SCALER) * 
ESFACICR; 
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V\R1TELN(Z,V,1 OVERNIGHT COSTS (YEAR SSS PURCHASE, $MILLICNS)'); 
WRITELN(Z); 
WRITELfl(Z,W,' DIRECT COSTS ' ,VWW,OSUBli8:l); 
WRITELN(Z) 

END; 

PROCEDURE SCALEIT2; 
BEGIN 

IF (TYPEP = »N») THEN SCALEIND := 0.346719; 
IF (TYPEP = 'C') THEN SCALEIND := 0.62141; 
OSUB2 := 

SUB2 * 
UPARRCW((SIZE / BASESIZE),SCALEIND) 
• ESFACIOR; 

WRITELN(Z,W,' INDIRECT COSTS \ V W W ,OSUB2:8:1); 
WRITELN(Z); 
SUB3 := (OSUB1 + OSUB2); 
WinELN(Z,W,' SUBTOTAL DIRECT' & INDIRECT COSTS' ,W, 

SUB3:8sl); 
M H T O ( Z ) ; 
OCNALLOW := CONTINGENCY * SUB3 / 100.0; 
WRITELN(Z,W,» CONTINGENCY ALLOWANCE ' ,VWV, 

CONALIOW:8:1); 
SUB4 := SUB3 + C0NALL0W 

END; 

PROCEDURE INTESC; 
BEGIN 

IF (TYPEP = 'N') THEN 
XXI := (0.095 / 0.3333) *( (YEARPERMIT - YEARSS) /(YEAROP - YEARSS)); 

IF (TYPEP = 'C') H E N 
XXI := (0.13177 / 0.3333) •( (YEARPERMIT - YEARSS) /(YEAROP - YEARSS)); 

EM := PI /(1.0 - XXI); 
BE := PI / 2.0 - EM; 
NOYEAR := ROUND(YEAROP-YEARSS); 
CAPINT := 0.0; 
ESCTOT := 0.0; 
ESCBEG := 0.0; 
ESFAC := (1.0+ESCRATE/200.0) / (l.O+ESCBATE/lOO.O); 
WDBEG := 0 . 0 ; 
FCR COUNT := 1 TO NOYEAR EO 

BEGIN 
ROOCOT := COUNT; 
X := ROOUNT / NOYEAR; 
IF X < XXI THEN X := XXI; 
R := EM * X + BE; 
Y := 0.5 * SIN(R) + 0.5; 
W3END := SUB4 • Y; 
ESFAC := (1.0 + ESCRATE/100.0) * ESFAC; 
ESCYR := (WDEND-WDBEG) • (ESFAC - 1.0); 
ESCBEG := ESCIUT + WDBEG; 
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WOBEG := WDEND; 
ESCI0T := ESCIUT + ESCTR; 
ESCEND := WDEND + ESCTOT; 
AVWCAP := (ESCBEG+ESCEND) /2.0 + CAP INT; 
FORYR : = AVWCAP * INIEREST/100.0; 
CAPINT : = CAPINT + FQKYR; 
WINT i — ESCEND + CAPINT; 
LOCADJ : = WINT * (MULT-1.0); 
NEWLOC := WINT + LOCADJ; 
FCR UNITS := 1 TO 4 DO 
BEGIN 
NEVWUMBER. [UNITS] : = NEWLOC • MULT2[UNITS]; 
DOLKW[UNITS] := NEVWUMBER[UNITS] * 1000.0 / (SIZE • UNITS); 

END; (* FOR UNITS •) 
END (* FOR COUNT *) 

END; (* INTESC *) 

PROCEDURE WRITEIT3; 
BEGIN 
WRITELN(Z); 
WR1TELN(Z,W,' TOTAL DIRECT & INDIRECT COSTS BEPCRE ESC. ' ,W3END:8:1); 
WRITEIN(Z); 
WR1TELN(Z,V,' ESCALATION DURING CONSTRUCTION ' ,VW,ESCTCT:8:1); 
WRITELN(Z); 
W R I T E L N ( Z , V , ' TOTAL ESGAI^ATED DIRECTI1 & INDIRECT COSTS • , V , E S C E N D : 8 : 1 ) ; 
WRTTETN(Z) ; 
WRITELN(Z,V,' TOTAL INTEREST DURING CONSTRUCTION ' CAPINT: 8:1); 
WRITELN(Z); 
W R 1 T E L N ( Z , V , ' TOTAL PLANT CAPITAL INVESTMENT ( M I E K i T C I K N ) 1

9 W I N T t 8 s l ) 
END; 

PROCEDURE WRITEIT4; 
BEGIN 
WRITELN(Z); 
V«tITEIK(Z,V,' PLANT LOCATION ADJUSTMENT (' ,TITLE3[CITXNUVIEER] ,') \ 
V|LOCADJ:8:l); 
WRITELN(Z); 
WRITELN(Z,V,' 1 UNIT PLANT CAPITAL INVESTMENT', 
' (' ,ROUND(DOLKW[l]):6,' $/KWE) ' ,NEWNUMBER[1]:8:1); 
WRITELN(Z,V,' 2 UNIT PIANT CAPITAL INVESTMENT', 
' C,ROUND(DOIiCW[2]):6,' $/KWE) ' ,NEWNUMBER[2]:8:1); 
WRITELN(Z,V,' 3 UNIT PLANT CAPITAL INVESTMENT', 
' (',ROUND(DOLKW[3]):6/ $/KWE) ' ,NEWNUMBER[3] :8:1); 
WRITEIN(Z,V,' 4 UNIT PLANT CAPITAL INVESTMENT', 
' (',ROUNDtroLKW[4]):6,» $/KWE) ' ,NEWNUMBER[4]:8:1); 

WRITELN; 
WRITELNC<<< CASE CCMPLEIE »>') 

END; 



BEGIN 
REWRITES, 'PRINTER:1); 

INIT01; 
INIT02; 

REPEAT 
REPEAT 
MEN1; 
MEN2; 
MEN3; 

UNTIL NUM = 0; 

IF (TYPEP = 'N') THEN INIT03; 
IF (TYPEP = 'C') THEN INIT04; 
IF (TYPEP = 'N') THEN CITYMUL1 
IF (TYPEP = 'C') THEN CIimiL2 

WRITE1T1; 
WRITEIT2; 

SGALEIT1; 
SCALEIT2; 

INIESC; 

WRITEIT3; 
WRITEIT4; 
PAGE(Z); 

UNTIL NUVI = 99 
END. 
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(*$S+») 
PROGRAM NFUEL} ( • COST11 NFUEL. TEXT *) 

NFUEL 

NUCLEAR FUEL CYCLE COST FOR 
L ICHT-WATER-REdCICR PLANT 

THIS PROCRAM IS THE RESULT OF A 
FORTRAN TO PASCAL TRANSLATION OF 
•FUEL' BY J.G.EELFNE TO NFUEL 
BY L.C.FULLER 

USES 
TRANSCEND; 

CONST 
V = ' ' • 
W = ' ' ' ; 
VW = » 
W W = * ' ; 
WWV = ' 
CVLS = 0.005; 
FBLS = 0 .01; 
PUFLS = 0 .01; 
URPLS = 0 .01; 
PUPLS = 0 .01 ; 
EF = 0.00711; 
ZERO = 0; 
ONE = 1; 
TWO = 2; 
FOUR = 4; 
FIVE = 5; 
SIX = 6; 
SEVEN = 7} 
NINE = 9; 
TEN = 10; 
ELEVEN = 11; 
TWELVE = 12; 
FIFTY = 50; 

VAR 
X : INTERACTIVE; 
<» NOTE: THIS VARIABLE M I L BE USED WHEREVER PRINTER CUIFUT IS NEEDED*) 

M, IM, KK, NB, NBT, NCY, NUVI, NCRD, NLIFE, NBOCRE J INIECER; 
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EP, TP, XC, ADJ, CVU, PRC, RET, SWU, TUT, 
TOR, VAL, JCY, XDT, XLD, CAPF, CEFC, 
CRFN, CUVE3, DISC, ESLG, FMAS, PWRA, PVfflR, RDIS, 
SLAG, TAIL, TMAS, TOPC, TREF, LCRE, XBCR, BLEAD, POWER, RATIO, 
TLIFE, TSTRT, WIRM, CAPREF, CYCLEN, EFFCCM.RINFLA j REAL; 

CLEV, CONL, CUWL, FACT1: ARRAY [CNE. .ELEVEN] OF REAL} 

I CAP: ARRAY[CNE..ELEVEN] OF INTEGER; 

ALEAD j ARRAY[CNE..ELEVEN,CNE..m)] OF REAL} 

AA : ARRAY [ONE. .SEVEN,CUE. .FIFTY] OF REAL} 

QUAN, FLOSS: ARRAY[CNE. .TEN] OF REAL} 

ET, PSB, TIN, TOW : ARRAY[CNE..FIFTY] OF REAL; 

ESC, PCREF : ARRAY[CNE. .SEVEN] OF REAL} 

REPLY, ANSWER : CHAR} 

TITLE i ARRAY [ONE..ELEVEN] OF STRING[18]} 

FUNCTION UPARROW (X, Y : REAL) : REAL; 
BEGIN 

UPARROW := EXP (Y • IN (X)) 
END; 

FUNCTION VFUN(EE : REAL) : REAL; 
BBGIN 

VFUN := (TWO»EE-CNE)*LN(EE/(ONE-EE)) 
END; 

PROCEDURE INITOO; 
BBGIN 

TSTKT := 1995.0} 
CAPF := 0.65; 
SLAG := 0.5; 
ANSWER := 'N'; 
RINFLA := 0.06; 
EFPOCM := 0.090; 
TXR := 0.4816; 
TRET := 1982.0; 
PC8EF[1] := 32.2; 
PCREF[2] := 8.0; 
PCHEF[3] := 130.0; 
PCHEF[4] := ZERO; 
PC8EF[5] := 180.0; 
PCREF[6] := ZERO; 
PC8EF[7] := ONE; 
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E 9 C [ 1 ] t - 0 . 0 9 2 ; 
E S C [ 2 ] J= 0 . 0 6 ; 
E S C [ 3 ] : = 0 . 0 6 ; 
E S C I 4 ] ; = 0 . 0 8 ; 
E S C [ 5 ] : = 0 . 0 6 ; 
E S C [ 6 ] : = 0 . 0 6 ; 
E S C [ 7 ] : = 0 . 0 6 

E N D ; 

PROCEDURE I N I T 0 1 ; 
B E G I N 

NBOORE : = 3 ; 
T L I F E : = 3 0 . 0 ; 
GAPREF I = 0 . 7 5 ; 
CUMS := ZERO; 
NCRD : = Z E R O ; 
T A I L : = 0 . 0 0 2 ; 
POWER I = 1 2 1 2 . 0 

E N D ; 

PROCEDURE I N I T 0 2 ; 
B E G I N 

A L E A D [ 1 , 1 1 • — 1 . 7 5 ; 
A L E A D [ 2 , L ] • «— • • 1 . 4 2 ; 

A L E A D [ 3 , 1 ] • — • «•» 1 . 2 5 ; 
A L E A D [ 4 , 1 ] • M • •"» 1 . 0 0 ; 
A L E A D [ 5 , 1 ] • mm • "1 0 . 5 0 ; 
A L E A D [ 6 , 1 ] : = - 1 . 0 0 ; 

- 1 . 0 0 ; A L E A D [ 7 , 1 ] • — 
- 1 . 0 0 ; 
- 1 . 0 0 ; 

A L E A D [ 8 , 1 ] • • • - 1 . 0 0 ; 
ALEAD[9,1] : = - 1 . 0 0 ; 
A L E A D [ 1 0 , 1 ] • • • ; - 5 . 0 0 ; 
A L E A D F L L , 1 ] * 0 . 0 0 ; 
A L E A D [ 1 , 2 ] • • • 1 . 0 0 ; 
A L E A D [ 2 , 2 ] : = 0 . 6 7 ; 

0 . 5 0 ; A L E A D [ 3 , 2 ] ! SS 
0 . 6 7 ; 
0 . 5 0 ; 

A L E A D [ 4 , 2 ] ; = 1 . 0 0 ; 
A L E A D [ 5 , 2 ] ; = 0 . 2 5 ; 
A L E A D [ 6 , 2 ] ; = - 1 . 0 0 ; 
A L E A D [ 7 , 2 ] : = - 1 . 0 0 ; 
A L E A D [ 8 , 2 ] .= - 1 . 0 0 ; 
A L E A D [ 9 , 2 J J s - 1 . 0 0 ; 
A L E A D [ 1 0 , 2 ] . • = - 5 . 0 0 ; 
A L E A D [ 1 1 , 2 ] . = 0.00 

BID; 

PROCEDURE I N I T 0 3 ; 
B E G I N 

A A [ 1 , 1 ] : = 3 4 1 1 9 . 0 ; 
M [ 2 , L ] : = 5 6 5 . 0 ; 
M [ 4 , L ] : = 3 3 5 6 7 . 0 ; 
A A [ 5 , 1 ] : = 2 4 3 . 0 ; 



AA[6,1 
AA[1,2 
AA[2,2 
M [ 4 , 2 
M [ 5 , 2 
M [ 6 , 2 
M [ l , 3 
M [ 2 , 3 
M [ 4 , 3 
M [ 5 , 3 
M [ 6 , 3 
M [ l , 4 
AA[2,4 
M [ 4 , 4 
M [ 5 , 4 
AA[6,4 
M [ l , 5 
AA[2,5 
M [ 4 , 5 
AA[5,5 
AA[6,5. 

END; 

PROCEDURE 
BEGIN 

"I,®: 
2,6 
4,6 
5.6 
6,6 
1.7 
2 ,7 
4,7 
5 ,7 
6.7 
1.8 
2,8 
4,8] 

M [ 5 , 8 ] 
M[6,8] 
M [ l , 9 ] 
M [ 2 , 9 ] 
M [ 4 , 9 ] 
AA[5,9] 
AA[6,9] 
M [ l , 1 0 ] 
M[2,10] 
AA[4,10] 
M [ 5 , 1 0 ] 
M [ 6 , 1 0 ] 
M [ l , l l ] 
AA[2,11] 

AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 

!= 157.0 
32235 
711.0 
31243 
214.0 
176.0 
32962 
925.0 
31657 
244.0 
206,0 
34119 
1071.0; 
32708 
304.0 
227.0 
34545 
1028.0; 
33101 
271.0 
228.0 

0; 

0; 

0; 

0? 

o? 
; 
Of 

Of } 

o? 

INIT04; 

Of 34119 
984.0 
32728 
261.0 
223.0 
34119 
1058. 
32703 
295.0 
226.0 
34545 
1026.0} 

.0} 

0; 

0; • 
f 
0} 

0} 

0; 
I 
0} 

33115 
= 274.0 
= 228.0 
= 34119 
= 1028.1 
= 32704 
= 278.0 
= 225.0; 

34119.0; 
:= 1028.0; 
:= 32704.0; 
;= 278.0; 

225.0; 
t - 34545.0; 
:= 1041.0; 
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AA[4,11] := 33112.0; 
M [ 5 , l l ] := 282.0; 
M [ 6 , l l ] := 228.0 

END; 

PROCEDURE IN1TITLE; 
DB01N 

TITLE[1] := 'URANIUV1 PURCHASE ' ; 
TITLE[2] := 'OCNVERSICN PURCH. ' ; 
TI1LE[3] : = 'ENRICHMENT PURCH. ' ; 
T1TLE[4] 'PLUTONIUM PURCHASE'; 
TITLE[5] := 'FAHRICATICN ' ; 
TITLE[6] := 'URANIUM CREDIT ' I 
T11LE[7] s= 'CONVERSION CREDIT ' ; 
TITLE[8] := 'ENRICHMENT CREDIT ' ; 
TI1LE[fl] := 'PLUICNIUM SALES ' ; 
TI1LE[10] := 'REPROCESSING ' ; 
T1TLE[11] := 'WASTE DISPOSAL ' 

END; 

PROCEDURE M0J1; 
BBGIN 

WR1TELN( '0 = RUN CASE, DATA ENTRY CEMPLETE'); 
V\RITELN( ' 1 = YEAR OF STARTUP ' ,W,TSTRT:5: l ) J 
W I I W 2 = CAPACITY FACTCR' ,VW,CAPF:3:2); 
WRITEIHC3 = LAG TIME FOR RECEIPTS ' ,V,SLA3:3:2); 
WRITELN('4 = DISCHARGE FISSILE CREDIT',W,ANSWER); 
WRITELN( ' 5 = INFLATION RATE',VW,RINFLA:4:3); 
WRITELNCe = EFFECTIVE COST OF MCNEY ' ,V ,EFFOCM:5:3); 
miTELN( ' 7 = INCOME TAX RATE ' ^ , 1 7 0 1 : 5 : 4 ) ; 
miTELN('8 = BASE YEAR FCR COST DATA' ,V,TREF:5:1) 

END; 

PROCEDURE MEN2; 
TEGIN 

WRITELNC9 = U308 PRICE & ESCALATICN',PCSEF[l]:5:2, 
ESC[1] :5 :3) ; 

WRITELNC10 = CCNVERSICN PR. & ESC. ' ,PCREF[2]:5:2, 
ESC[2] :5 :3 ) ; 

WRITELNCll = ENRICHMENT PR. & ESC. ' ,PCREF[3]:5:2, 
ESC[3] :5 :3 ) ; 

VRITELN(' 12 = PLUICNIUM HI . & ESC. 1 ,PCREF[4]:5s2, 
ESC[4] :5 :3 ) ; 

m i m N ( » 1 3 = FABRICATION PR. & ESC' ,PCREF[5]:5:2, 
ESC[5 ] :5 :3 ) ; 

miTELN( '14 = REPROCESS. PR. & ESC. ' ,PCSEF[6]:5:2, 
ESC[6 ] :5 :3 ) ; 

VWITELN(' 15 = WASTE DISP. PR. & ESC. \PCREF[7] :5s2 , 
ESC[7] :5 :3 ) ; 

m i T E U K ' 9 9 = EXIT PROGRAM') 
END; 
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PROCEDURE XI ; 
BEGIN 

WRITELN(' INPUT YEAR OF STARTUP1); 
READLN(TSTRT) 

END; 

PROCEDURE X2; 
BEGIN 

HRITELN(11NPUT CAPACITY FACTOR'); 
WRITELN( 'AS A DECIMAL'); 
READLN (CAPF) 

END; 

PROCEDURE X3; 
BEGIN 

WRITELN ( ' INPUT LAG TIME FOR RECEIPTS' ) ; 
WRITEIN( 'YEARS (AS A DECIMAL)»); 
READLN (SLAG) 

END; 

PROCEDURE X4; 
BEGIN 

WRITELN('CREDIT FOR DISCHARGED F I S S I L E ? ' ) ; 
WRITELN( 'ANSWER Y CR N 1 ) ; 
READLN(ANSWER); 
I F (ANSWER = ' Y ' ) THEN NCRD t= 1 

ELSE NCRD := 0 
END; 

PROCEDURE XS; 
BEGIN 

WRITELN(' INPUT INFLATION RATE (DECIMAL) ' ) ; 
READLN(RINFLA) 

END; 

PROCEDURE X6; 
BEGIN 

WR1TELN(' INPUT EFFECTIVE COST OP MCNEY'); 
WRITELN(' (DECIMAL) * ) ; 
READLN(EFFOCM) 

END; 

PROCEDURE X7; 
BEGIN 

WRITELN( ' INUT INODME TAX RATE (DECIMAL)'); 
READLN (TXR) 

END; 

PROCEDURE X8; 
BEGIN 

WRITCLNCINPUT BASE YEAR FCR COST DATA'); 
READLN (TREF) 

END; 
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PROCEDURE X9; 
BEGIN 

WRITELN(' INPUT U308 PRICE ($/LB) ' ) ; 
READLN(PCREF[1 ]) • 
WRITELN(11NPUT UK)8 ESCALATION RATE (DECIMAL) 1 ) J 
READLN(ESC[ 1 ]) 

FND; 

PROCEDURE X10; 
BEGIN 

WRITELN('INPUT CONVERSION PRICE ($/KG) ' ) ; 
READLN(PCREF[ 2 ] ) ; 
WRITELN(' INPUT CONVERSION ESCALATION RATE'); 
W R i m N ( ' (DECIMAL)') ; 
READLN(ESC[2]) 

END; 

PROCEDURE X l l ; 
BEGIN 

WRITELN(' INPUT ENRICHMENT PRICE ($/SWU) ' ) ; 
READLN (PCREF[3])• 
VVRITELN(' INPUT ENRICHMENT ESCALATION RATE') ? 
WtITELN(' (DECIMAL)'); 
READLW(ESC[3]) 

END; 

PROCEDURE X12; 
BEGIN 

WRITELN('INPUT PLUTONIUM PRICE ($/CM) ' ) ; 
READLN(PCREF[4]); 
WRITELN(' INPUT PLUICNIUVI ESCALATION RATE'); 
WRITELN(' (DECIMAL)'); 
READLN(ESC[4]) 

END; 

PROCEDURE X13; 
BEGIN 

WRITELN(11NPUT FABRICATION PRICE ($/KG) » ) ; 
READLN(PCREF[5]); 
WRITELN( • INPUT FABRICATION ESCALATION RATE'); 
V f l i m N ( ' (DECIMAL)'); 
READLN(ESC[5]) 

Off); 

PROCEDURE X14; 
BEGIN 

V\RITELN( ' INPUT REPROCESSING PRICE ($/KG) • ) ; 
READLN(PCHEF[6j) * 
WRITELN(' INPUT REPROCESSING ESCALATION RATE') ; 
WRITELN(»(DECIMAL) • ) ; 
READLN(ESC[6J) 

END; 
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PROCEDURE XI5 ; 
BEGIN 

WRITELN(' INPUT WASTE DISPOSAL PRICE (MILLS/KWH) ' ) ; 
READLN(PCREF[7]); 
WRITELN(' INPUT WASTE DISPOSAL ESCALATION RATE')} 
WRITELN(' (EECIMAL)»); 
READLN(ESC[7]) 

END; 

PROCEDURE MEN3; 
BEGIN 

WRITELN 5 
WRITELN{ 'ENTER A NUMBER FROM THE MENU')} 
READLN(NUM); 
CASE NUM OF 

0 • f 
1 XI ; 
2 X2; 
3 X3; 
4 X4; 
5 X5; 
6 X6; 
7 X7; 
8 X8; 
9 X9; 
10 : XIO; 
l i t X l l ? 
12 : X12; 
13 : X13; 
14 : X14; 
I S : X15; 
9 9 : EXIT(PROGRAM); 

END; 
WRITELN 

END; 

PROCEDURE WRITEITO; 
BEGIN 

WRITELN (X); 
miTEIU(X,V, ' INPUT DATA:'); 
WRITELN(X,V,' ' ) ; 
VRITELN(X); 
WUTEU*(X,V,' YEAR OF STARTUP ' ,WVW,TSTKT:7:1) ; 
WRITELN(X,V,' CAPACITY FACTOR ' ,WWV ,CAPF: 4:2 ) 

END; 
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PROCEDURE WRITEIT1; 
BEGIN 

WRITEI^KX.V,' LAG TIME (YEARS) ' ,VWW,SLAG»4:2); 
IF (ANSWER = 'Y ' ) THEN 

WR1TELN(X,V,' CREDIT PCR DISCHARGED FISSILE') 
ELSE 

WRITEIfl(X,V,' NO CREDIT FCR DISCHARGED FISSILE') 
END; 

PROCEDURE WRITE1T2; 
BEGIN 

WRITER(X,V,» BASE YEAR FCR COST DATA ' ,VW,TREF:7:1); 
WRITELN(X,V,' INFLATION RATE ' ,VWW,RINFLA:4:3) ; 
WRITELN(X,V,' EFFECTIVE COST OF MONEY ' ,VW,EFP0CM'.7s4); 
WRITELN(X,V,' INCOME TAX RATE ' ,VWW,TXR:6:4) 

PROCEDURE WRITE IT3; 
BEGIN 

WRITELN(X); 
WRITELN(X,V,' REFERENCE YEAR PRICES'); 
WRITELN(X,W,' U308 ($/LB) ' ,VWW,PCSEF[1] : 6 : 2 ) ; 
miTELN(X,W, ' CONVERSION ($/MG)' ,WW,PCBEF[2]:6:2)} 
W R i m N ( X , W , ' ENRICHMENT ($/SWU) ' ,VW,PCREF[3] : 6 : 2 ) ; 
miTELN(X,W, ' PLUTONIUM ($/CM) ' ,WW,PCREF[4] :6 :2) ; 
WRITELN(X,W,' FABRICATION ($/KG) • ,VW,PCREF[5] : 6 :2 ) ; 
miTELN(X,W, ' BACK END (REPROCESSING) ($/KG) ' ,V,PC»EF[6]s6:2); 
WRITEU*(X,W,' WASTE DISPOSAL (MILLS/KWH) ' ,W,PCREF[7] :6 :2 ) 

END; 

PROCEDURE WRITEIT4; 
BEGIN 

WRITELN(X); 
V®ITELN(X,V,' PRICE ESCALATION RATES'); 
WRITELN(X,W,' U308 ' ,WWV,ESC[1 ] : 6 : 3 ) ; 
miTELN(X,W, ' CONVERSION ' ,WVW,ESC[2] : 6 : 3 ) ; 
WRITE1N(X,W,' ENRICHMENT ' ,VWW,ESC[3] :6 :3 ) ; 
WRITELN(X,W,' PLUICNIUM ' ,VWW,ESC[4] :6 :3 ) ; 
WR1TELN(X,W,' FABRICATION ' ,VWW,ESC[5] : 6 : 3 ) ; 
WRITEUJ(X,Wi' BACK END (REPROCESSING) ' ,W,ESC[6] : 6 : 3 ) ; 
WRITELN(X,W,' WASTE DISPOSAL ' ,WW,ESC[7] :6 :3 ) 

H O ; 

PROCEDURE CALC01; 
BBGIN 

WRI1ELN( ' < « CALCULATIONS TAKING PLACE »>'); 
WRITELN; 
CYCLEN s= CAPREF/CAPF; 
NLIFE := ROUND(TLIFE / CTCLEN); 
NBT := NBOCRE - 1 + NLIFE; 
PWRA := POWER * CAPF * 0.00876; 
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DISC := LN(ONE+EFFCdV!); 
ESLG := EXP(-SLAG*DISC); 
FDR M := CNE TO NINE DO ICAP[M] := 0? 
ICAP[10] := CNE; 
ICAP[11] := -CNE; 
FOR M := CNE TO ELEVEN DO CLML[M] := ZERO; 
FLOSSfl] : = CNE/((CNE-CVLS)*(CNE-FBLS)); 
FLOSS[2] := CNE/(CNE-FBLS); 
FLOSS[3] := FLOSS[2]; 
FLOSS[4] := CNE/(CNE-PUFLS); 
FLOSS[5] s= CNE; 
FTJOSS[6] := (CNE-URPLS); 
FL0SS[7] s= FDOSS[6]; 
FLOSS[8] := FL0SS[6]; 
FL0SS[9] : = (CNE-PUPLS); 
FLOSStlO] := CNE 

END; (* CALC01 *) 

PROCEDURE AAARAY; 
BEGIN 

FOR NB := TWELVE TO NBT DO 
FOR IM := CNE TO SEVEN DO 

AA[IM,NB] := AA[ IM,NB-NBCCRE]; 
FOR NB := CNE TO NBT DO 

BEGIN 
AA[3,NB] := ZERO; 
AA[7,NB] := AA[l,NB]+AA[3,NB] 

END (* PCR NB • ) 
END; 

PROCEDURE BATCH; 
BEGIN 

NCY := 0; 
NB := CNE; 
WHILE NB <= NBT DO 

BEGIN 
IF (NB <= NBCERE) THEN 

BEGIN 
NCY := NCY + 1; 
TIN[NB] := ZERO; 
IF (NB = 1) THEN TOUT[NB] := CYCLEN; 
IF (NB > 1) THEN TOUT [NB] := T0l7r[NB-l] + CYCLEN; 

END; (* IF NB <= • ) 
IF (NB > (NBT-NBOCRE)) THEN 

BEGIN 
IF (NB <> (NBT-NBCCRE+1)) THEN NCY := NCY - CNE; 
TIN[NB] s — TIN[NB-1] + CYCLEN; 
TOOT[NB] := TLIFE; 

0 © ; (* IF NB > • ) 
IF (NB > NBCCRE) AND (NB <= (NBT-NBOCRE)) THEN 
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BEGIN 
TIN[NB] s= TIN[NB-CNE]<arCLEN; 
TOOT[NB] := TOOT[NB-CNE]4CyCLEN} 

END; ( • IF NB > NBOORE • ) 
XCY s= NCY; 
XBGR := NBQCBE; 
RATIO := XCY/XBCR; 
PSB[NB] := PWRA * RATIO * CKXEN; 
DT[NB] 1tX7T[NB] - TIN[NB]; 
NB : = NB + CNE; 

END (* WHILE NB <= *) 
JND; ( • BATCH *) 

PROCEDURE CALGCNST; 
BEGIN 

XDT := DISC * DTfNBCORE]; 
TXIRM := TXR * ESLG * (CNE-EXP(-XCT)) / XDT; 
FOR M ;= CNE TO TEN DO 

IF (ICAP[M] = ZERO) THEN 
BEGIN 

XLD := DISC * ALEAD[M,2]; 
IF M >= SIX THEN XLD := XLD + XDT; 
FACTltM] s= (EXP(XLD)-TXIRM) / (ONE-TXR); 

END ( • IF I CAP • ) 
END; 

PROCEDURE USE; 
BEGIN 

EP := AA[2,NB] / AA[l,NB]; 
FMAS := (EP-TAIL)/(EF-TAIL); 
TMAS := FMAS - CNE; 
SWU := TMAS*VFLN(TAIL)+VFUN(EP)-FMAS#VFUN(EF); 
QLJAN[1] := FMAS • 2.5944 * AA[l,NB]; 
QUAN[2] := FMAS « AA[1,NB]; 
QUAN[3] := SWU * AA[l,NB] 

END; 

PROCEDURE USE2; 
BEGIN 

EP := AA[5,NB] / AA[4,NB]; 
FMAS := (EP-TAIL) / (EF-TAIL); 
TMAS J= FMAS - CNE; 
SWU s= TMAS*VFtN(TAIL)+VFUN(EP)-FMAS*VFUN(EF); 
QUAN[6] := FMAS * 2.5944 * AA[4,NB]; 
qUAN[7] := EMAS • AA[4,NB]; 
QUAN[8] := SWU • AA[4,NB] 

END; 

PROCEDURE MAIN1; 
BEGIN 

TF := TIN[NB]+TSTET-TREF; 
USE; 
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QUAN[4] := AA[3,NB]; 
QUAN[5] := AA[7,NB]; 
QUAN[6] := ZERO; 
QUAN[7] := ZERO; 
QUAN[8] := ZERO; 
IF NCRD <> ZERO THEN USE2; 
QUAN[10] := AA[7,NB] 

END; 

PROCEDURE MAIN2; 
BEGIN 

IF M >= SIX THEN TF s= T3JT[NB] +TSTOT-TOEF; 
IF NB<=NBCCRE THEN 

BLEAD := ALEAD[M,1] 
ELSE 

BLEAD := ALEAD[M,2]; 
IF M <= NINE THEN 

IF M <> FIVE THEN 
KK s= M M X FIVE 

ELSE 
KK := FIVE 

ELSE 
KK := M - POUR; 

PRC := PCSEF[KK]*UPARROW((CNE+ESC[KK]) ,(TF-BLEAD)) 
END; (# MAIN2 *) 

PROCEDURE REX3INEND; 
BEGIN 

XDT ;= DISC * DT[NB]; 
PWRR := VAL * EXP ( -DI SC*TIN[NB ]) * (EXP (DI SC*BLEAD) -TXR*ESLG* 

(ONE-EXP(-XDT)) /XDT) / (CNE-TXR) 
END; 

PROCEDURE CAPITAL; 
BEGIN 

IF (NB < NBCCRE) THEN BEGINEND; 
IF (NB >= NBGCRE) AND (NB <= (NBT-NBOCRE)) THEN 

PWRR := VAL*EXP ( -DI SC*TIN[NB ]) *FACT1 [M ] ; 
IF (NB > (NBT-NBOCRE)) THEN BEGINEND 

END; 

PROCEDURE EXPENSE; 
BEGIN 

PWRR := VAL * EXP (-DISC* (TIN [NB]-BLEAD)); 
IF (M >= SIX) THEN PWRR := PWRR * EXP(-DISC*DT[NB]) 

END; 

PROCEDURE PRODUCTION; 
BEGIN 

RDIS : = DISC — LN(CNE+ESC[7]) * 
PWRR :=PCSEF[7]*PSB[NB]*EXP(-RDIS*(TIN[NB]+SLAG)) * (CNE-EXP(-RDIS« 

DT[NB] ) ) / (HDIS*DT[NB] ) ; 
PV®R := PWRR*UPARROW( (CNE+ESC[7]) , (TSTRT-TOEF)) 

END; 
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PROCEDURE MAINDOQP; 
BEGIN 

FOR NB := CNE TO NBT DO 
BEGIN 

MAINl; 
FCR M := CNE TO ELEVEN W 

BEGIN 
MAIN2; 
IF (M <> ELEVEN) TV 

BEGIN 
VAL := QUAN[fl1] * PRC * FLOSS[M] / 1000000.0; 
IF (ICAP[M] = ZIJD) THEN CAPITAL; 
IF (ICAP[;«I] ^ Cr-H) THEN EXPENSE; 

0 ® ; (» IF M s> 
IF (ICAP[M] = -1) THEN PRCCUCTICN; 
IF(M>=SIX)AND(M<=NINE)THEN PWRR : = -PWRR; 
CUML[M] := CUML[M] + PWRR; 

END; (* FOR M *) 
RET := DISC * DT[NB]; 
CXMS := CUWS+PSB[NB]*EXP( -DISC*(TIN[NB]+SLAG) )* (CNE-EXP( -RDT)) /RDT; 

0 © (* FCR NB *) 
END; (* MAINLOOP • ) 

PROCEDURE HEADING; 
BFX31N 

WRITELN(X); 
WRITELN(X,VW,' •) 
WRITELN(X,VW, 'LEVELIZED FUEL CYCLE COSTS, MILLS/KWH1) 
WRITELN(X,VW,' ») 
WRITELN(X); 
WRITELN(X,WW,' VERSICN 30-EBC-83») ; 
WRITELN(X); 

HHftW»:! n WfflESr;}' 
WRITELN(X) 

END; 
PROCEDURE LEVEL; 
BEGIN 

CRFN := EFPCCM/(CNE-UPARROW( (CNE+EFFCCM) , ( -TLIFE))) ; 
XC := (CNE+EFFCCM) / (CNE+RINFLA) -CNE; 
CRFC : = XC/ (CNE-URARROW( (CNE+XC) , (-TLIFE) ) ) ; 
ADJ := (CRFC/CRFN) *UPARRCW( (CNE+RINFLA) , (TREF-TSTRT)); 
TOT := ZERO; 
TOIC := ZERO; 
FCR M := CNE TO ELEVEN DO 

BEGIN 
CLEV[M] := CUWL[M]/CUV6; 
TOT := TOT + CLEV[M]; 
OCNL[M] :=ADJ » C1EV[M]; 
TOTC := TOID+CCNLIM]; 
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WRITELN<X,V ,TI1LE[M] ,V ,CLEV[M]: 8:3 ,V ,<XNL[M]: 8 : 3) ; 
END; ( • FOR M • ) 
miTELN(X)} 
W l i m N ( X , W W V , ' ' , 1 0 1 : 8 : 3 ^ , 1 0 1 0 : 8 : 3 ) ; 
WRITELN( '<<< CASE COMPLETE » > ' ) 

END; (* LEVEL • ) 

BEGIN 

REWRITE(X, 'PRINTER:'); 

INITOO; 

REPEAT 
INIT01; 

INIT02; 

INIT03; 

INIT04; 

INITITLE} 

REPEAT 
MEN1; 
MEN2; 
MEN3; 

UNTIL NUVI = 0; 

WRITEITO; 

WRI1EIT1; 

WR1TEIT2; 

WRITEIT3; 

WRI1EIT4; 

CALC01; 

AAARAY; 

BATCH; 

CALOCNST; 

MAINLOOP; 

HEADING; 
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LEVEL} 

PAGE (X) | 

UNTIL NUVI = 99 
END. 
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(•$8+*) 
PROGRAM PVWCM} (* COST 1 iPWRCM. TEXT *) 

PWRCM 

NCNFUEL OPERATION AND MAINTENANCE 
COST K B LI O-rr-WATER-REACICR 
PLANTS 

BASED CNs 
M.L.MYERS, L.C. FULLER, &H. I .BCWERS 
NCNFUEL OSM COSTS FOR LARGE 
STEAM ELECmiC POWER PLANTS-19 82 
CRNL/TM-8324 

USES 
TRANSCEND} 

CCNST 

VW = ' ' ; 
W W = ' «; 
WWV = ' 
PORTYR = 2080.0} 
WAC2RT = 10.45; 
FRINGE = 35.0} 
SUPER = 2 0 . 0 ; 
PENPCT = 5 . 0 ; 
BASEYR = 1982.0} 
FULLYR = 8786.0 ; 
FIXFAC = 0.75} 
VARFAC = 0.25} 
SUPEXF = 4800.0; 
VSEMIL = 0.1} 
BASECF = 0 .80 ; 
FROPRT = 0 .40 ; 
COVER = 500000.0; 
MILLION = 1000000.0; 
OVEKIHDU = 1 .0E-3; 
THOUSAND = 1.0E3; 
HLNERED = 1.0E2; 

VAR 
X : INTERACTIVE; 
(* NOTE: THIS VARIABLE WILL BE USED WHEREVER PRINIER OUIPOT IS NEE3XD*) 

STAFF, CTAFF3, STAFF4 : ARRAY[1..4] OF INIEGER; 
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NUVI, I ESC, UNITS i INTEGER; 

MAN006,ErANET,ANNOEN,MWN,PLTFAO,COSW^ 
VSEBAS ,FIXSE, SUPEXP ,FEEINS, SUFCKr.OCMINS ,MWT, COVINS,RETRO, 
RK>VEK,FRIMUL,EXnVIX,PIOTN^ 
TOTVARTOTAL ,F IXVll L ,VARMI L ,TO!MI L,YEAR, ESCEEN, 
F.SWAGE,ESVIATL,ESCSUP,ESFEES,ESCINS,ESGINS,ESCPIN,ESCPCW, IITRATF. : REAL; 

ANSWER i CHAR; 

FUNCTION UPARROW (X, Y s REAL) : REAL; 
BEGIN 

UPARROW := EXP (Y * LN (X)) 
END; 

FUNCTION INFLATE(Es REAL) : REAL; 
BEGIN 

INFLATE : = UPARR0W( (1.0+E/HUNDRED), (YEAR-BASEYR)) 
END; 

FUNCTION F(Z:REAL) sREAL; 
BEGIN 

F 1 .0 + Z / HUNDRED 
END; 

FUNCTION MINIMUM(A,B:REAL) s REAL? 
BEGIN 

IF A < B THEN MINUVRJM := A ELSE MINIMUM := B 
END; 

PROCEDURE INIT01; 
BEGIN 

STAFF[1] := 401; 
STAFF[2] := 543; 
STAFF[3] := 715; 
STAFF[4] := 885; 
STAFF3[1] := 122; 
STAFF3[2] 195; 
STAFF3[3] j= 278; 
STAFF3[4] := 351; 
STAFF4[1] := 50; 
STAFF4[2] := 59; 
STAFF4[3] := Y4; 
STAFF4[4] := 83; 
MWN := 1100.0; 
UNITS := 1; 
PLTFAC := 0 .65; 
YEAR := 1983.0; 
IESC := 1; 
HIRATE := 10700.0 

END; 
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PROCEDURE INIT02 j 
BEGIN 

ESWA3E := 8 .0 ; 
ESMATL : = 10.0; 
ESCSUP i= 10.0; 
ESFEES := 8 .0 ; 
ESCINS » = 6 .0 ; 
ESGINS := 0 .0 ; 
ESCPIN := 8 .0 ; 
ESOPCW : = 9 .0 ; 
ESCGEN := 6.0 

END; 

PROCEDURE RETDKSCj 
BEGIN 

IESC := 2; 
ESWAGE := ESOGEN; 
ESMATL := ESOGEN; 
ESCSUP := ESOGEN; 
ESFEES := ESOCEN; 
ESCINS := ESOGEN; 
ESGINS : = ESOGEN; 
ESCPIN := ESOCENj 
ESCPOW := ESOGEN 

END; 

PROCEDURE MEN1; 
BEGIN 

WRITELN( 'THE AVAILABLE MENU OPTIONS AND THEIR'); 
WRITELN( 'VALUES AT THIS TIME ARE: ') ; 
WRITELN; 
WRITELN('0 = RUN CASE, DATA ENIRY COMPLETE'); 
WRITELNCl = NET RATING OF EACH UNIT (MVE) ' ,ROUND(IVWN) :4 ) ; 
WRITELN('2 = NUMBER OF UNITS PER PLANT ' UNITS); 
WRITELNC3 = BASE LOAD CAPACITY FACTOR ' ,PLTFAC: 4 • 2) ; 
WRITELNC4 = YEAR OF OPERATION ' ,W,ROUND(YEAR) J4); 
IF IESC = 1 THEN WRITELN('0 = ESCALATION RATES — VARIOUS'); 
IF IESC = 2 THEN WRITEIN('5 = ESCALATION RATE (PCT) ' ,V,ESCGEN:4:2); 
WRITELN('6 = PLANT NET HEAT RATE * ,V,RCGND(HIRATE)); 
WRITELN( '99 = EXIT PROGRAM') 

END; 

PROCEDURE XI; 
BEGIN 

WRITELN(' INPUT MWE NET RATING PER UNIT'); 
READLN(M\N) 

END; 

PROCEDURE X2; 
BEGIN 

WRITELN(' INPUT NUMBER OF UNITS PER PLANT'); 
READLN (UNITS) 

END; 
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PROCEDURE X3; 
BEGIN 

WRITEIN(' INPUT BASE LOAD CAPACITY FACTOR') ; 
WRITELN(» (AS A DECIMAL)')} 
READLN(PLTFAC) 

END; 

PROCEDURE X4; 
BEGIN 

WRITELN( • INPUT YEAR OF OPERATION')} 
READLN(YEAR) 

END; 

PROCEDURE X5; 
BEGIN 

WRITELN(' DO YOU WANT TO USE THE DEFAULT*); 
WRITELN(* GENERAL ESCALATICN RATE? (Y OR N ) ' ) ; 
READLN(ANSWER); 
IF ANSWER = 'Y' THEN REDOESC 
ELSE 

BEGIN 
WRITELN(* DO YOU WANT TO INPUT A ' ) ; 
WRITHE 1 GENERAL ESCALATICN RATE? (Y OR N ) ' ) } 
READLN (ANSWER); 
IF ANSWER = 'Y' TIEN 

BBGIN 
WRITELN(» INPUT ESCALATION RATE (PCT) ' ) ; 
READIN(ESCGEN); 
REDOESC; 

END 
ELSE 

IESC := 1; 
WD 

END; 

PROCEDURE X6; 
BBGIN 

WRITELN( ' INPUT PLANT HET HEAT RATE (BTU/KWII)'); 
READLN (HIRATE) 

END; 

PROCEDURE MEN2; 
BBGIN 

WRITELN('ENTER A NUMBER FRCM THE MENU'); 
READLN(NUVl); 
CASE NUM OF 

0: ; 
Is XI; 
2: X2; 
3: X3; 
4: X4: 
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5: X5j 
6: X6; 
99 i EXIT(PBCXHAM); 

END; 
WR1TELN 

END; 

PROCEDURE WR1TEIT1; 
BEGIN 

WUTELN(X,V,' SUVMARY OF ANNUAL NCNFUEL OSM COST FCR PWR')} 
V®ITELN(X, WW,'POWER PLANT'); 
WRITELN(X); 
WRimN(X,WV,' VERSICN 19-OCT-83'); 
WUTELN(X); 
WRITEl*l(X,V,' NET RATING OF EA3I UNIT (MVE) ' ,V,ROUND(MWN) : 4 ) ; 
WRITELN(X,V,' NUMBER OF UNITS PER PLANT ' .VW.LNITS); 
WR1TELN(X,V,' BASE LOAD CAPAOITY FACPCR ' ,W,PLTFAC:4:2); 
IF IESC = 1 THEN 

WRITELN(X,V,' INDIVIDUAL ESCALATION RATES USED'); 
IF IESC = 2 THEN 

WRITELN(X,V,' ESCALATION RATE (PCT/YR) «,W,ES03ENs4s2) 
END; 

PROCEDURE PRELIM2; 
BEGIN 

ETANET := 3412.14 * HUNTKED / KIRATE; 
MWT := WVN * HUNDRED / ETANET; 
ANNGEH := (MWN * FULLYR * PLTFAC * UNITS / THOUSAND); 
WRITELN(X,V,' THERMAL INPUT PER UNIT (MWT) ' ,V,ROUND(MWT) : 5 ) ; 
WRITELN(X,V,' PLANT NET HEAT RATE (BTU/KWH) ' ,V,RCUO(HTRATE) : 5 ) ; 
WRITELN(X,V,' PLANT NET EFFICIENCY (PCT) ' ,W,ETANET:5:1); 
WRITELN(X,V,' ANNUAL NET GENERATION (MILLION KWH) ' ,ROUND(ANNGEN) : 5 ) ; 
VttUTELN(X,V,' YEAR OF ESTIMATE ' ,WW,ROUND(YEAR) :4) 

END; 

PROCEDURE STAFFING; 
BEGIN 

MANOOS := FCRTYR * WAGERT * F(FRINGE) * F(SUPER) * F(PENPCT) 
* INFLATE (ESWAGE); 

COSTAF := STAFF[UNITS] » MANOOS / MILLION; 
WRITELN(X); 
WRITELN(X,W,' DIRECT COSTS ($MILLICN/YEAR) ' ) ; 
V®ITEIi,I(X,V)' STAFF CNS I TE ' ,VWV,ODSTAF:8:2); 
WRITELN(X,W,' ( ' ,STAFF[UNITS],' PERSONS AT $ ' , 

MANOOS:8:1,')') 
BO; 

PROCEDURE MAINT; 
BEGIN 

BASM := STAFF3[LNITS] • (MANOOS / MILLION) * UPARROW(((HUNDREDfESMATL)/ 
(HMKEDfESWACE) ) , (YEAR-BASEYR)); 

FIXVNT := FIXFAC * BASM; 
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VARVKT := VARFAC * RASM * (PLTFAC / BASBCF); 
TOTMJT := FIXVNT + VAHVNT; 
WRITELN (X); 
VvRlTELN(X,V,' MAINTENANCE MATERIAL ' ,W,TUIWT: 8 : 2 ) ; 
MIJTELN(X,W,' FIXED ' ,VWW,F1XMNT:8:2)} 
WR1TELN(X,W,' VARIABLE • ,WW,VATCWr:8:2) 

-UiAS := VSEV1IL * (ANNGEN / THXJSAND) 
• INFLATE (ESCSUP) 5 

FIXSE := (SUPEXF / THXJSAND) * UNITS * INFLATE (ESCSUP)} 
SUPEXP := FIXSE +VSEBAS; 
WRITELN(X); 
VmiTELN(X,V,' SUPPLIES AND EXPENSES',W,SUPEXP:8:2); 
WRITELN(X,W,' FIXED ' ,VWW,FIXSE:8:2) } 
WRITELN(X,W,' VARIABIJE ' ,WW,VSERAS:8:2) 

END; 

PROCEDURE FEES; 
BEGIN 

FEE INS := OVERTHXJ * ( 2 1 9 . 0 + 2 6 9 . 0 * UNITS) * 
INFLATE(ESFEES)5 

WRITELN(X); 
WRITELN(X,V,' FEES, INSPECITONS, REVIEWS',V,FEEINS:8:2) 

END; 

PROCEDURE OFFSITE} 
BEGIN 

SUPCRT := STAFF4[UNITS] * MANOOS * 2 .0 / MILLICN; 
WRITELN(X); 
WRITELN(X,V,' OFFSITE SUPPORT SERVICES ' ,V,SUPCRT:8:2) 

END; 

PROCEDURE AEMINGEN; 
BEGIN 

CCMINS := OVERTHXJ * (239.68+161.2WJNITS) * INFLATE(ESCINS); 
RETTO := OVERTKXJ * (10.0*UNITS)* INFLATE (ESCINS); 
COVINS := OVERTTDU * (6.0*MINIMUM(MWT,3000.0)) * (UNITS/1000.0) 

* INFLATE (ESGINS); 
PRIMUL := 0.18+0.82n3NITS; 
EXCMUL := 0.86+0.14»UNITS; 
PR I MAR := OVERTHXJ * (PRIMUL*PROPRT^DOVER/IOCRED) * INFLATE(ESCPIN) ; 
EJCESS := OVERTHXJ * (EJOlUL*0.8*PR0PRTX]CIVER/HUNERED) * INFLATE(ESCPIN); 
PHOPIN := PRIMAR + EXCESS; 
RPOWER := UNITS»2.0 * INFLATE(ESCPOW); 
DIRECT := COSTAF+TOnVNT+SUPEXP+FEEINS + SUPORT; 
ACM := 15.0•DIRECT/HLJNERED; 
AEMCEN OCMINS+RETRXCVINS+PRIMAR + EXCESS+RFOW5R+AEM 

END; 
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PROCEDURE ATM INCUT; 
BEGIN 

WRITELN(X); 
WRITELN(X,Wf' INDIRECT COSTS ($MILLICN/YEAR) ' ) ; 
WR1'IELN(X,V,' ADMINISTRATIVE AND GENERAL',V,ACMGENt8:2); 
W R i m N ( X , W , ' CCMVIERCIAL LIABILITY INSURANCE ' ,OCMINS:8:2); 
WRITELN(X,W,' RETROSPECT IVE PREMIUM',W,RETRO:8:2); 
WR1TELN(X,W,' CDVERMVIENr LIABILITY INSURANCE 1 ,OOVINS:8:2); 
WRITELN(X,W,' PROPERTY INSURANCE (PRIMARY) ' ,PRIMAR:8:2); 
WRITELN(X, W , ' PROPERTY INSURANCE (EXCESS) 1 ,EXCESS: 8 :2 ) ; 
W R i m N ( X , W , ' REPLACEMENT PCWER INSURANCE ' ,RPOWER:8:2); 
WRITELN(X,W,' OTHER AAG ' ,VWV,AEM:8:2) 

END; 

PROCEDURE FINAL; 
BEGIN 

TOTFIX := OOSTAF+FIXR/OT+FEE1NS+AEMGEN+FIXSE+SUPORT; 
TOTVAR := VARIVNT+VSEBAS; 
TOTAL := TDTFIX+TOTVAR} 
FIXMIL := THOUSAND * TOIEIX / ANNGEN; 
VARMIL := THOUSAND * TCTVAR / ANNGEN; 
TCOMIL := THOUSAND * TOTAL / ANNGEN; 
WRITELN(X); 
WRITELN(X,VW,'COSTS ($MILLICN/YEAR) ' ) ; 
WRITELN(X,V,' TOTAL FIXED DIRECTS AND INDIRECTS ' ,TCfTFIX:8:l); 
WR1TELN(X,V,' TOTAL VARIABLE DIRECTS AND INDIRECTS' ,TUTVAR:8: 1) ; 
WRITELN(X,V,' TOTAL ANNUAL NCNFUEL OMVI ' ,W,TOTAL: 8 :1 ) ; 
WRITELN (X); 
WRITELN(X,VW, 'UNIT COSTS (MILLS/KWH)1); 
WKITELN(X,V,* FIXED DIRECTS AND INDIRECTS ' ,W,FIXMIL:6:2); 
WRITELN(X,V,' VARIABLE DIRECTS AND INDIRECTS »,V,VARMIL:6:2); 
WRITELN(X,V,' TOTAL NCNHJEL Q&M \WW,TOIMIL:6 :2) ; 
WR1TELNC<<< CASE COMPLETE > » ' ) 

END; 

BEGIN 

REWRITE(X, 'PRINTER:'); 

INIT01; 

1NIT02; 

REPEAT 
REPEAT 

MEN2; 
UNTIL NUM = 0; 

WRITEIT1; 

PRELIM2; 



STAFFING} 

MAINT; 

SUPPLIES} 

FEES; 

OFFSITE} 

AEMINGEN; 

AUVIINCXTT; 

FINAL; 

PAGE(X); 

UNTIL NUM = 
END. 
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(*$S+*) 
PROCRAM WETCM; ( * COST1: WETIUVI .TEXT *) 

( * = = = = = , « = = = = = = = = = = = = = = = = = = = = = = = = = = = : 
(* 
(* WETOM 
(* 
(* NONFUEL OPERATION AND MAINTENANCE 
(* (DOST FOR CJQAL-FIRED POWER PLANTS 
(* WITH WET SCRUBBERS (* 

(* BASED CN: 
(* M.L.MYERS,L.C.FULLER,&H. I .BCWERS 
(* NONFUtiL O&M COSTS FOR LARGE 
(* STEAM ELECTRIC POWER PLANTS-1982 
' " ORNL/TM-8324 
(* 
( * ,============================== 

USES 
TRANSCEND; 

OCNST 
V = ' r . » 
w = ' i . » 
v w = » 
W W = i 
VWW = t 
DASH = 5 .0 ; 
SLURY = 5 . 0 ; 
OOSLMS = 12 .5 ; 
XLIMSS = 4 . 0 ; 
FORTYR — 2 0 8 0 . 0 ; 
WAcmr = 1 0 . 4 5 ; 
FRINGE - 3 5 . 0 ; 
SUPER = 1 0 . 0 ; 
BASEYR = 1 9 8 2 . 0 ; 
FULLYR = 8 7 6 6 . 0 ; 
FIXFAC - 0 . 6 2 ; 
PCTSRM = 9 0 . 0 ; 
PCTSUL = 3 . 5 ; 
SLUSUL = 4 . 0 ; 
VARFAC = 0 . 2 0 ; 
SUPEXF = 2 2 0 0 . 0 ; 
VSEMIL = 0 . 1 2 ; 
BASECF = 0 . 8 0 ; 
MILLION = 1 .0E6; 
OVERTHXJ = 1 . 0 E - 3 ; 
THOUSAND = 1 .0E3; 
HUNERED = 1 .0E2; 
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VAR 
X : INTERACTIVE5 

(* NOTE: W I S VARIABLE WILL BE USED WHEREVER PRINTER OUIFUT IS NEEDED*) 

STAFF, STAFF3, STAFF4 : ARRAY[l. . 4 ] OF INTEGER; 

NUVI, I ESC, UNITS : INTEGER; 
MANGOS, ETANET, ANNGEN ,MWN, PLTFAC,COSTAF ,BASM, FIXMNT, VARIVNT, TOflTVNr, 
VSKHAS, FIXSE, SUPEXP, TONCOL, SUPOOT, NOT, PROP IN ,ADV1,DIRECT, AEMGEN, 
TUmX.TOTVAR,TOTAL, DDASH,FIXMIL,VARMIL,TCflMIL, TCNSUL, 
SULREM, SLURRY, D1SP0S,TON1MS, OOLIMS, CLIMES, VARSE, YEAR,ESCGEN, 
ESSLUR, ESLIMS ,ESWAGE ,ESMATL,ESCSUP ,ESCPIN ,SUL,ASH,BTU, HTRATE : REAL; 

REPLY, ANSWER : CHAR; 

FUNCTION UPARROW (X, Y : REAL) : REAL; 
BEGIN 

UPARROW := EXP (Y * LN (X)) 
END; 

FUNCTION INF1jATE(E : REAL) : REAL; 
BEGIN 

INFLATE := UPARROW( (1.O+E/HUNERED) , (YEAR-BASEYR)) 
END; 

l'UNCITON F(Z:REAL) :REAL; 
BEGIN 

F := 1 . 0 + Z / HUNDRED 
END; 

FUNCTION MINIMUM(A,B:REAL) : REAL; 
BBGIN 

IF A < B THEN MINIMUM := A ELSE MINIMUM := B 
END; 

PROCEDURE INIT01; 
BBGIN 

STAFF[1] := 234; 
STAFF[2] := 295; 
STAFF[3] := 368; 
STAFF[4] : = 440 ; 
STAFF3[1] = 118 
STAFF3[2] = 158 
STAFF3[3] = 200 
STAFF3[4J = 242 
STAFF4[ l ] = 19; 
STAFF4[2] = 23 ; 
STAFF4[3] = 30; 
STAFF4[4] = 36; 
MAN := 550 
UNITS := 2 
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PLTFAC := 0.65} 
YEAR := 1983.0} 
IESC := 1 

END? 

PROCEDURE INIT02; 
BEGIN 

ESSLUR := 10.0; 
ESLIMS := 10.0; 
ESWAGE := 8 .0; 
ESMATL := 10.0; 
ESCSUP := 10.0; 
ESCPIN := 6 .0; 
ESCGEN := 6 .0; 
ASH : = 11.6; 
BTU : = 11000.0; 
SUL : = 3 .5; 
HTRATE := 9900. 

END; 

PROCEDURE REDOESC; 
BEGIN 

I ESC : = 2; • ) 
ESSLUR : = ESCGEN 
ESLIMS : = ESOGEN 
ESWAGE . . ESOGEN 
ESMATL . — . ESOGEN 
ESCSUP • _> . ESOGEN 
ESCPIN . —: . ESOGEN 

END} 

PROCEDURE MEN1; 
BEGIN 

WRITELN( 'THE AVAILABLE MENU OPTIONS AND THEIR'); 
WRITELN( 'VALUES AT THIS TIME ARE:'); 
WR1TEUJ; 
WRITELN( '0 = RUN CASE, DATA ENTRY OCMPLETE'); 
WRITELN( ' 1 = NET RATING OF EACH UNIT (NWE) ' ,ROUND(NWN) : 4 ) ; 
WRITELN( '2 = NUMBER OF UNITS PER PLANT 1 ,V,UNITS); 
WRITELN('3 = BASE LOAD CAPACITY FACTOR ' ,PLTFAC:4:2); 
WRITELN( '4 = YEAR OF OPERATION ' , W , ROUND (YEAR): 4 ) ; 
IF I ESC = 1 THEN WRITELN( '5 = ESCALATION RATES - - VARIOUS'); 
IF I ESC = 2 THEN WRITELN( '5 = ESCALATION RATE (PCT) ' ,V,ESOGEN:4:2); 
WRITELN( * 6 = PLANT NET HEAT RATE ' ,W,HOUND(HIRATE)); 
WRITELN('7 = SULFUR (PCT) ' ,VW,SUL:4:2); 
WRITELNC ASH (PCT) ' ,VW,ASH:4:2); 
WRITELNC HEATING VALUE (BTO/#) ' ,V,BTU:6:l) ; 
WRITELNC99 = EXIT PROGRAM') 

END; 
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PROCEDURE XI; 
BEGIN 

WRITELN( ' INPUT MWE NET HATING PER U N I T ' ) ; 
READLN(MWN) 

END; 

PROCEDURE X2; 
BEGIN 

WRITELN( * 1NPLTT NUMBER OF UNITS PER PLANT'); 
READLN( UNITS) 

END; 

PROCEDURE X3; 
BEGIN 

WR1TELN(1 INPUT BASE IOAD CAPACITY FACTOR'); 
WRITELN( ' (AS A DECIMAL)1); 
READLN(PLTFAC) 

END; 

PROCEDURE X4; 
BEGIN 

WR1TELN(1 INPlfT YEAR OF OPERATION»); 
READLN(YEAR) 

END; 

PROCEDURE X5; 
BEGIN 

WRITELN(' DO YOU WANT TO USE THE DEFAULT1); 
WR1TELN(1 CENERAL ESCALATION RATE? (Y CR N ) ' ) ; 
READLN (ANSWER); 
IF ANSWER = 1Y1 THEN REDOESC 
ELSE 

BEGIN 
WR1TELN(1 DO YOU WANT TO INPUT A ' ) ; 
WRITELN(' CENERAL ESCALATION RATE? (Y CR N ) ' ) ; 
READLN (ANSWER); 
IF ANSWER = 'Y1 THEN 

BEGIN 
WRITELN(' INPUT ESCALATION RATE ( P C I 1 ) ' ) ; 
READLN(ESCGEN); 
REDOESC; 

END 
ELSE 

IESC := 1; 
END 

END; 

PROCEDURE X6; 
BEGIN 

WRITELN(1 INPUT PLANT NET HEAT RATE (BTU/KWH) ' ) ; 
READLN (PIRATE) 

END; 
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PROCEDURE X7; 
BBGIN 

WRITELN(' INPUT SULFUR (POT)') 5 
READLN(SUL); 
WRITELN(' INPUT ASH (PCT)' ) ; 
READLN(ASH); 
WRITELN(' INPUT HEATING VALUE (BTU/#) ' ) ; 
READLN (BTU) 

END; 

PROCEDURE MEN2; 
BEGIN 

WRITELNO ENTER A NUMBER FRCM THE MENU')5 
READLN(NLM) 5 
CASE NUM OF 

0: ; 
Is XI; 
2 : X2; 
3: X3; 
4: X4; 
5 : X5; 
6s X6; 
7: X7 • 
99: EXIT(PROGRAM); 

END; 
.WRITELN 

END; 

PROCEDURE WR1TEIT1; 
BBGIN 

WRITELN(X,V,' SUVMARY OF ANNUAL NCNFUEL O&M COST FCR' ) ; 
WRITELN(X,V,' COAL-FIRED POWER PLANT WITH WET LIMESTONE'); 
WRITELN(X,WW,' FCD SYSTEM1); 
WRITEIN(X); 
WRITELN(X,m,' VERSICN 19-OCT-83'); 
WRITELN(X); 
WRITELN(X,V,' NET RATING OF EA31 UNIT (IVWE) »,V,ROUND(MW4) : 4 ) ; 
WRITELN(X,V,' NUMBER OF UNITS PER PLANT ' ,VW,UNITS); 
WR1TELN(X,V,» BASE LOAD CAPACITY FACICR ' ,W,PLTFAC:4:2); 
IF I ESC = 1 THEN WRITELN(X,V,' INDIVIDUAL ESCALATICN KATES USED'); 
IF IESC = 2 THEN WRITEINfX.V,' ESCALATION RATE (PCT/YR) • ,W,ESOGEN:4:2) \ 
WRITELN(X,V,' SULFUR (PCT)•,VWW,SUL:4:2); 
WRITEIN(X,V,' ASH (PCT) ' ,VWW,ASH:4:2); 
WRITELN(X,V,' HEATING VALUE (BTU/#) 1 , W , B r U :6 : l ) 

END; 

PROCEDURE PRELIM; 
BBGIN 

ETANET := 3412.14 * HUNERED / HIRATE; 
JVBVT := MWN * RWFED / ETANET; 
ANNGEN := (NMN * FULLYR * PLTFAC * UNITS / THOUSAND); 
WRITEIN(X,V,' THERMAL INPUT PER UNIT (MWT) ' ,V,ROUND(MWT) :5)} 
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WR1TELN(X,V,' PLANT NET HEAT RATE (BHJ/KWH) ' ,V,HOUND(HmATE)t5)} 
WRITEUf(X,V,' PLANT NET EFFICIENCY (PCT) «,W,ETANET«5i 1) ; 
miTELN(X,Vf' ANNUAL NET GENERATION (MILLION KWH) ' .ROUND(ANNGEN) »5)} 
WKimN(X,V, ' YEAR OF ESTIMATE ' ,WW,ROUND(YEAR) s4) 

END; 

PROCEDURE STAFFING; 
BEGIN 

MANGOS := FORTYR * WAGERT • F(FRINGE) * F(SUPEK) * INFLATE (ESWAGE)f 
COSTAF := STAFF [UNITS] * MANOOS / MILLION j 
WRITELN(X)} 
WRimN(X,WV,'DIRECT COSTS ($MILL1CN/YEAR)'); 
WRITELN(X,V,' STAFF ONSITE • , W W , OOSTAFt8»2); 
W R i m N ( X , W , ' ( ' ,STAFF[UNITS],' PERSONS AT $ ' ,MANOOSi8:l , ' ) ' ) 

END} 

PROCEDURE MAINT; 
BEGIN 

BASM := STAFF3[UNITS] * (MANOOS / MILLION) 
* UPARHOW( ((HUNERJ2>ESMATL) / (HLNERH>KSWAGE)), (YEAR-BASEYR))} 

FIXVNT s= FIXI-AC * BASM} 
VARIVNT := VARFAC * BASM » (PLTFAC / HASBCF); 
1U11VNT ;= FIXVNT + VART/NT; 
WRITELN(X); 
WRITELN(X,V,' MAINTENANCE MATERIAL ' ,W,T01NNT:8:2)} 
WRnEI^(X,W, ' FIXED ' ,VWW,FIXWr. '8 :2) ; 
WRITELN(X,W,' VARIABLE ' ,VWW,VAffl«rrs8s2) 

END; 

PROCEDURE SUPPLIES; 
BEGIN 

VSEBAS := VSEMIL * AWCEN • INFLATE(ESCSUP) » OVERTHXJ; 
TOMOOL := ANNC0I * HIEATE * 1.0E6 / (BIU * 2000.0) ; 
EUASH s= DASH * INFLATE (ESSLUR); 
TONSUL : 1CNCOL * PCTSUL / HINEFEDj 
SULRHVI := TONSUL *PCTSRM / HUNDRED} 
SLURRY := SLURY * INFLATE(ESSLUR); 
TCNLMS := SULRHVI • XLIMSS; 
COL IMS J= OOSLMS * INFLATE(ESLIMS); 
CLIMES : = TCNLMS * COLIMS / MILLION; 
D1SFOS := SULRHVI * S'USUL * SLURRY / MILLION + TCNCJOL*(ASH/HLNERED)* 

a m i / MILLION; 
FIXSE i= OVEKIHXJ * SUPEXF * IN ITS • INFLATE (ESCSUP); 
VARSE := VSEBAS + CLIMBS + DISPOS; 
SUPKXP := FIXSE + VARSE; 
WRITELN(X); 
WR1TELN(X,V,' SUPPLIES AND EXPENSES ' ,W,SUPEXPs8:2)} 
WRITELN(X,W,' FIXED • ,VWW,FIXSE:8!2); 
WR1TELN(X,W,' VAR. - PLANT ' ,WW,VSEBAS:8:2); 
WRITELN(X,WV, * -LIMESTONE * ,VW,<XlMES:8s2); 
WR1TELN(X,VW,' - ASH, FCD SLUDGE ' ,W,DISPOS:8:2) 

END; 
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PROCEDURE GFFSITE; 
BEGIN 

SUPCRT STAFF4[UNITS] * MANGOS • 1.5 / MILLION} 
WRITELN (X)} 
WRITELN(X,V,' OFFSITE SUPPORT SERVICES' , W , SUF0RTj8»2) 

END; 

PROCEDURE ATMINCEN; 
BBGIN 

PROPIN i= OVERTHOU • UNITS * HUNDRED * INFLATE(ESCPIN)} 
DIRECT := CDSTAF+TOlMNr+SUPEXP+SUPQRT; 
ACM := 10.0*DIRECT/HUNi:HKD} 
AEMCEN := PROPIN+ADVI; 
WRITEIW(X); 
\®ITELN(X,W,' INDIRECT COSTS ($MILLICN/YEAR)'); 
WRITELN(X,V,' ADMINISTRATIVE AND GQ4ERAL • ,V,ACMGEN:8:2); 
WRITELN(X,W,' PROPERTY INSURANCE ' ,VW.PROPIN:8:2); 
WR1TELN(X,W,' OTHER A&G',VWW,AEMs8J2) 

END; 

PROCEDURE PINAL; 
BBGIN 

TOTF1X $= OOSTAF+FIXVNT+AEMGEN+FIXSE+SUPCFT; 
TCTVAR := VARtVNT+VARSE; 
TOTAL j= TUTFIX+TOTVAR; 
FIXMIL := THXJSAND * TOTFIX / ANNCEN; 
VARMIL := THXJSAND • TOTVAR / ANNGEN; 
TOIMIL := THOUSAND • TOTAL / ANNGEN; 
WRITELN(X); 
WRITELN(X,VW,' COSTS ($MILLICN/YEAR)1); 
WRnELN(X,V,' TOTAL FIXED DIRBCTS AND INDIRBCTS • fV,TOfIFIX:8:l); 
WRITELN(X,V,' TOTAL VARIABLE DIRBCTS AND INDIRECTS ' ,T0IVAR:8:1); 
WRITELN(X.V,' TOTAL ANNUAL NCNFUEL OAM' ,VW,TOTAL:8j1); 
V R I T E U I ( X ) * 
WRITELN(X,W,' UNIT COSTS (MILLS/KWH)'); 
WRITELN(X,V,' FIXED DIRBCTS AND INDIRECTS ' ,W,FIXMILs6:2); 
WRITELN(X,V,' VARIABLE DIRECTS AND INDIRBCTS ' ,W,VARMIL:6:2); 
WRITELN(X,V,' TOTAL NONFUEL OSM »fWW,TOIMIL:6s2); 
WRITELNC<<< CASE COMPLETE » > ' ) 

END; 

BBGIN 

REWRITE(Xt 'PRINIHl:1) ; 

1NIT01; 

INIT02; 



REPEAT 
REPEAT 

MENlj 
MEN2; 

UNTIL NUV1 = 0; 

WRI'IfclTl } 

PRELIMj 

STAFFING} 

MAINT; 

SUPPLIES; 

OFFS1TE; 

AnVJINTEN; 

FINAL; 

PAGE(X)} 

UNTIL NUVl = 99 
IM). 
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(*$S+«) 
PROGRAM ERYCM; (* OOST1 rERVOVI.TOCr *) 

ERYCM 

NONFUEL OPERATION AND MAINTENANCE 
COST FCR OQAL-FIRED POWER PLANTS 
WITH CRY SCRUBBERS 

BASED CN: 
M.L.MYERS,L.C.FULLER,&H. I .EOVERS 
NCNFUEL OSM COSTS FOR LARGE 
STEAM ELECTRIC POWER PLANTS-1982 
CRNL/TM-8324 

USES 
TRANSCEND} 

CONST 
V = ' 1 • 
W = * ' 
VW = 1 

W W = ' 
WWV = ' 
DASil = 5.0} 
SLURY = 5 .0) 
ODSLM = 70.0} 
XLIMS = 1 .0 ; 
FORTYR = 2080.0} 
WAGERT = 10.45} 
FRINGE = 35.0} 
SUPER = 10.0; 
BASEYR = 1982.0; 
FULLYR = 8766.0; 
FIXFAC = 0.55; 
PCTSRM = 70.0; 
PCTSUL = 0 .5 ; 
SLUSUL = 4 .0 ; 
VARFAC = 0.18; 
SUPEXF = 2200.0; 
VSEMIL = 0.12; 
BASBCF = 0.80; 
MILLION = 1.0E6; 
OVERTHXJ = 1.0E-3; 
THOUSAND = 1.0E3; 
HUCRED = 1.0E2; 
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VAR 
X s INTERACTIVE; 

( • NOTE: THIS VARIABLE WILL BE USED WHEREVER PRINTER OUTPUT IS NEEDED*) 

STAFF, STAFF3, STAFF4 : ARRAY[1..4] OF INIEGER; 

NUV1, I ESC, UNITS s INIECER; 
MANOOS,ETANET, ANNOEN .WVN.PLTEAC.CXJSTAF.BASM^IXVOT^VAR^ 
VSERAS,FIXSE,SUPEXP, TONOOL,SUPORT,!VWI',PIOPIN,ACM,DIRECT,AEMEN, 
10TFJX,TOTVAR,TCfl'AL, ED\SH,F1XV1IL,VARMIL,TOITVIIL,TONSUL, 
SULREM, SLURRY, I>ISPOS,TCNLM, CGLIM, CLIME, VARSE, YEAR, ESOJ2N, 
ESSLUR,ESLIM,ESWACE,ESMATL,ESCSUP,ESCP1N,ASH,SUL,BTU, HIRATE s REAL; 

REPLY, ANSWER : CHAR; 

FUNCTION UPARRCW (X, Y : REAL) s REAL; 
BEGIN 

UPARHOW := EXP (Y * IN (X)) 
END; 

FUNCTION INFLATE(E : REAL) : REAL; 
BEGIN 

INFLATE := UPARRC*V( (1.0+E/HUNDRED), (YEAR-BASEYR)) 
END; 

FUNCTION F(Z:REAL):REAL; 
BEGIN 

F := 1 .0 + Z / HUNERED 
END; 

FUNCTION MINIMUM(A,B:REAL) : REAL; 
BBGIN 

IF A < B THEN MINIMUM := A ELSE MINIMUM := B 
END; 

PROCEDURE INIT01; 
BBGIN 

STAFF[1] := 216; 
STAFF[2] := 269; 
STAFF[3] := 334; 
STAFF[4] := 398; 
STAFF3[1] := 105; 
STAFF3[2] := 142; 
STAFF3[3] := 181; 
STAFF3[4] := 220; 
STAFF4[1] s= 19; 
STAFF4[2] := 23; 
STAFF4[3] := 30; 
STAFF4[4] := 38; 
MVN := 550; 
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UNITS := 2; 
PLTFAC i= 0.655 
YEAR := 1983 .0 ; 
IESC := 1 

END; 

PROCEDURE INI TO 2; 
BEGIN 

ESSLUR s= 1 0 . 0 ; 
ESLIM : = 1 0 . 0 ; 
ESWAGE := 8 . 0 ; 
ESMATL s= 1 0 . 0 ; 
ESCSUP := 1 0 . 0 ; 
ESCPIN := 6 . 0 ; 
ESOCEN J= 6 . 0 ; 
ASH := 7 . 3 ; 
BTU != 8200 .0 ; 
SUL := 0 . 5 ; 
HTRATE := 9780 .0 

END; 

PROCEDURE HUOESC; 
BEGIN 

I ESC s = 2 i 
ESSLUR = ESOCEN; 

ESOGEN; ESLIM = 

ESOCEN; 
ESOGEN; 

ESWAGE = ESOCEN; 
ESMATL r. ESOGEN; 
ESCSUP s ESOGEN; 
ESCPIN = ESOGEN 

END; 

PROCEDURE MEN1; 
BEGIN 

WRITELN( 'THE AVAILABLE MENU OPTICUS AND THEIR'); 
WRITELN('VALUES AT THIS TIME ARE:'); 
WRITELN; 
WRITELNC 0 = RUN CASE, DATA ENIRY OCMPLETE'); 
WRITELNCl = NET RATING OF EACH UNIT (WVE) ' ,RCJUND(M»0:4); 
WRITELN(' 2 = NUMBER OF UNITS PER PLANT 1 ,V,UNITS); 
WRITELNC3 = BASE LOAD CAPACITY FACTOR 1 ,PLTFAC:4:2); 
WRITELN( '4 = YEAR OF OPERATION ' , W , ROllND( YEAR): 4 ) ; 
IF IESC = 1 THEN WRITELN('5 = ESCALATION RATtS — VARIOUS'); 
IF IESC = 2 THEN WR1TELN('5 = ESCALATION RATE (PCT) ' ,V,E8COEN*4:2); 
WRITELNC6 = PLANT NET HEAT RATE ' ,W,ROUND(HIRATE)); 
WRITELNC7 = SULFUR (PCT) ' ,VW,SUL:4:2) ; 
WRITELNC ASH (PCT)' ,WW,ASHs4:2 ) ; 
WRITELNC HEATING VALUE (BTO/#) ' , V , B r i U : 6 : l ) ; 
WRITELN('99 = EXIT PROCKM1) 

END; 
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PROCEDURE XI; 
BEGIN 

WRITElfl(1 INPUT MWE NET RATING PER UNIT') J 
READLN(IWN) 

END; 

PROCEDURE X2; 
BEGIN 

WR1TELNC INPUT NUMBER OF UNITS PER PLANT')} 
REAI)LN(UNITS) 

END} 

PROCEDURE X3; 
BEGIN 

WRITELN(' INPUT BASE LOAD CAPACITY FACTCH ' ) ; 
WRITELNC (AS A DECIMAL)')} 
READLN (PLTFAC) 

END; 

PROCEDURE X4} 
BEGIN 

WR1TELN(' INPUT YEAR OF OPERATION'); 
REAULN(YEAR) 

END} 

PROCEDURE X5j 
BBGIN 

WRITELN(' DO YOU WANT TO USE THE DEFAULT')} 
WRITELN(' GENERAL ESCALATION RATE? (Y OR N ) ' ) } 
READLN (ANSWER); 
IF ANSWER = 'Y' THEN REDOESC 
ELSE 

BEGIN 
WRITELN(' DO YOU WANT TO INPUT A' ) ; 
WR1TELN(' GENERAL ESCALATION RATE? (Y OR N ) ' ) ; 
READLN (ANSWER); 
IF ANSWER = 'Y' THEN 

BEGIN 
WRITELN(' INPUT ESCALATION RATE (PCT) ' ) ; 
READLN (ESCGEN); 
REDOESC; 

END 
ELSE 

IESC := 1; 
END 

END; 

PROCEDURE X6; 
BEGIN 

WRITELN(' INPUT PLANT NET HEAT RATE (BTO/KWH) ' ) i 
READLN (HIRATE) 

END; 
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PROCEDURE X7; 
BEGIN 

WRITEIN(' INPUT SULFUR (PCT) •) j 
READLN(SUL)| 
WRITELN(' INPUT ASH (PCT)'); 
READLN(ASH); 
WRITELN(' INPUT HEATING VALUE (BTU/#)•) 5 
READLN(BTTU) 

END; 

PROCEDURE IVEN2; 
BEGIN 

WRITELN( 'ENTER A NUMBER FRCM THE MENU'); 
READLN(NUM); 
CASE NUM OF 

0: ; 
1: XI; 
2: X2; 
3: X3; 
4: X4; 
5: X5; 
6: X6; 
7s X7; 
99: EXIT(PROCHAM); 

END; 
WRITELN 

END; 

PROCEDURE WRITEIT1; 
BEGIN 

WRITEIN(X,V, • SUMMARY OF ANNUAL NCNFUEL O&M COST FOR'); 
WRITELN(X,W,' COAL-FIRED POWER PLANT WITH DRY'); 
WRITELN(X,WW,' FCD SYSTEM'); 
WRITELN(X); 
WRITELN(X,VW,' VERSICN 19-OCT-83'); 
WRITELN(X); 
URITEINfXiV, * NET RATING OF EACH UNIT (MWE) ' ,V,ROUND(MMN) s4 ) ; 
W R i m N ( X , V , ' NUMBER OF UNITS PER PLANT ' ,VW,UNITS); 
WRITELN(X,V,' BASE LOAD CAPACITY FACICR ' , W , PLTFAC: 4 : 2 ) ; 
IF IESC = 1 THEN 

V\RITELN(X,V,' INDIVIDUAL ESCALATION RATES USED'); 
IF IESC = 2 THEN 

W R i m N ( X , V , ' ESCALATION RATE (PCT/YR) • ,W,ESOCEN:4:2); 
miTEIt f (X,V, ' SULFUR (PCT)1 ,VWW,SUL:4!2); 
WRITELN(X,V,1 ASH (PCT) ' ,VWW,ASH!4x2); 
miTELN(X,V,' HEATING VALUE (BTO/#) ' ,VV,BnJ:6 : l ) 

END; 



108 

PROCEDURE PRKLIM2; 
BEGIN 

ETANET s= 3412 .14 * HUNERED / HIRATE) 
MWT MWN * HUNDRED / ETANET} 
A M E N i= (ivlWN * FULLYR * PLTCAC * UNITS / THOUSAND)} 
WRITELN(X,V,' THERMAL INPUT PER UNIT (MVT) ' ,V,HOUND(IVWr):5)} 
WRITELN(X,V,' PLANT NET HEAT RATE (BTO/KWH) ' ,V,ROUND(HIRATE) 15); 
WRITELN(X,V,' PLANT NET EFFICIENCY (PCT) ' ,W,ETANET:5:1) j 
WRITELN(X,V,' ANNUAL NET GENERATION (MILLION KWH) «.ROCND(ANNGEN) :5 ) } 
WRITELN(X,V,' YEAR OF ESTIMATE ' ,WW,ROUND(YEAR) :4) 

END} 

PROCEDURE STAFFING} 
BEGIN 

MANGOS := FCRTYll * WAGERT * F(FRINGE) * F( SUPER) * INFLATE(ESWAGE) > 
GOSTAF := STAFF[UNITS] * MANGOS / MILLION; 
WRITELN (X)} 
WRITElNtXjVW,'DIRECT COSTS ($MILLICN/YEAR) 1 ) ; 
WRITEIN(X,V,' STAFF CNSITE > ,WW,COSTAF:8:2); 
WRITELN(X,W,' (' ,STAFF[UNITS],' PERSONS AT $' ,MANGOS:8:1,1) ' ) 

END} 

PROCEDURE MAINT} 
BEGIN 

BASM := STAFF3 [UNITS] * (MANGOS / MILLION) 
* UPARHOW(((HUNl«EDfESMATL)/(HUtOlEDfESWACJE)), (YEAR-BASEYR)); 

FIXVNT := FIXFAC * BASM} 
VARMNT := VARFAC * BASM * (PLTFAC / BASECF); 
TCfllVNT := FIXVNT + VARWNTj 
WRITELN(X)} 
WRITELN(X,V,» MAINTENANCE MATERIAL »,W,TOlJVNT!8:2); 
WRITELN(X,W,' FIXED ' ,VWW,FIXIVNr:8:2)} 
WRITELN ( X , W , ' VARIABLE ' ,VWW,VARIVNr:8:2) 

END; 

PROCEDURE SUPPLIES; 
BEGIN 

VSEBAS : = VSEMIL * ANNGEN * INFLATE(ESCSUP) * OVERTHOU; 
TCNCDL := ANNOSN * HIRATE * 1.0E6 / (BIU * 2 0 0 0 . 0 ) ; 
EDASH := DASH * INFLATE(ESSLUR); 
TCNSUL := TCNCDL * FCISUL / HUNERED} 
SULREM := T0NSUL *PCTSRM / HUNERED; 
SLURRY := SLUKY * INFLATE (ESSLUR); 
TCNLM := SUIREV1 * XL IMS; 
OOLIM := COSIM * INFLATE(ESLIM); 
CLIME := TONLM * OOLIM / MILLION; 
DISFOS := SULREM * SLUSUL * SLURRY / MILLION + TCNCOL*(ASH/HUCRED)* 

LEASH / MILLION; 
FIXSE := OVERTHOU * SUPEXF * UNITS * INFLATE(ESCSUP); 
VARSE := VSEBAS + CLIME + DISFOS; 
SUPEXP := FIXSE + VARSE; 
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WRITELN(X); 
V®ITELN(X,V, ' SUPPLIES AND EXPENSES ' , VV, SUPEXP: 8 : 2 ) ; 
WRITEIN(X,W,' FIXED ' ,VWW,FIXSE:8:2) ; 
WR1TELN(X,W, > VAR. - PLANT ' ,WW,VSERAS:8:2); 
WRITELN(X,WV,' -LIME ' ,WW,CLIME:8»2) J 
WRITELN(X,VW,' - ASH, FCD SLUDCE ' ,W,D1SP0S:8:2) 

END} 

PROCEDURE OFFS1TE; 
BEGIN 

SUPCHT STAFF4[UNITS] * MANGOS * 1 . 5 / MILLION; 
WRITELN(X); 
WRITE1N(X,V,' OFFSITE SUPPORT SERVICES' ,W,SUFQRT:8:2); 

END; 

PROCEDURE AEMINGEN; 
BEGIN 

PROPIN := OVMIHOU * UNITS * HUNERED * INFLATE (ESCP IN); 
DIRECT := COSTAF+TOIWNT+SUPEXP+SUPCRT; 
AEM := l'U.V«LJlRECl7fiDfOlflj} 
AEMGEN := PROPIN+AEMj 
WRITELN(X); 
V\RITELN(X, W , ' INDIRECT COSTS ($M ILL 1CN/YEAR)'); 
WRITELN(X,V,' ADMINISTRATIVE AND GENERAL ' ,V,ADVGEN:8:2); 
WRITELN(X,W,' PROPERTY INSURANCE ' ,VW.PROPIN:8:2)} 
WR17ELN(X,W,' OTHER ASG',VWW,ADVI:8:2) 

END; 

PROCEDURE FINAL; 
BBGIN 

TOTFIX := OOSTAF+FIXVNT+AEM3EN+ 
FIXSE+SUPCRT; 

TOTVAR := VARNNT+VARSE; 
TOTAL := TOTFIX+TOTVAR; 
FIXMIL := THOUSAND * TOTFIX / ANNGEN; 
VARMIL := THXJSAND » TOTVAR / ANNGEN; 
TOIMIL := THXJSAND * TOTAL / ANNGEN; 
miTEIN(X); 
WRITELN(X, W W , 'COSTS ($MILLICN/YEAR)'); 
WRITELN(X,V,' TOTAL FIXED DIRBCTS AND INDIRECTS ' ,V ,TOIFIX:8: l ) ; 
WRITELN(X,V,' TOTAL VARIABLE DIRECTS AND INDIRBCTS ' ,TOTVAR:8:l); 
WRITELN(X,V,' TOTAL ANNUAL NGNFUEL OfiM',WV,TOTAL:8:1); 
WRITELN (X); 
WRITELN(X,W,» UNIT COSTS (MIIJLS/KWH)1); 
W U T E U ^ V , 1 FIXED DIRBCTS AND INDIRBCTS • ,W,FIXMIL:6:2); 
VRTIEUI(X,Vf

 1 VARIABLE DIRECTS AND INDIRBCTS »,W,VARMIL:6:2); 
WUTBU9(X,V,' TOTAL NCNFUEL OSM » , W W , 1 0 I M I L : 6 : 2 ) ; 
WRITELN(1 « < CASE COMPLETE » > » ) 

END; 



BEGIN 

RKWRITE(X, 'PRINTER: 

INIT01; 

INIT02; 

REPEAT 
REPEAT 

MEN1; 
MEN2; 

UNTIL NUV1 = 0; 

WRI'ITilTl; 

PHELIM2; 

STAFFING; 

MAINTj 

SUPPLIES; 

QFFS11E; 

ALMINGEN; 

FINAL; 

PAGE(X); 

UNTIL NUM = 99 
KND. 
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(*$S+*) 
PROGRAM OQALCDST; (* COST1 :CO\LCOST.TEXT • ) 

CQALOOST 

LEVEL 1 ZED COAL COST 

BASED ON: 
NUCLEAR ENERGY COST DATA BASE 
MET1CCOLOGY 

USES 
TRANSCEND; 

OCNST 
V = ' ' ; 
W = ' ' ; 
VW = ' ' ; 
W W = ' ' ; 
VWW = 1 ' ; 
W W W = 1 ' ; 

VAR 
Z J INTERACTIVE; 

NUM, 
ILIFE, 

YEARSTCREF : INIBGER; 

ED, 
HIRATE, PQFBAR, TAWACM, 
REFYEAR, 
PLANILIFE, YEARSTART, 
EOLLARMBIU, 
REALESCRATE, 
OVERALLESCRATE, 
CUP INFLATICNRATE : REAL; 

FUNCTION UPARROW(X, Y : REAL) : REAL; 
BEGIN 

UPARROW := EXP(Y • IN(X)) 
END; 

FUNCTION USPWF( IRATE ,RYEAR:REAL) :REAL; 
BEGIN 

USPWF : = ((UPARROW((1.0+IRATE),RYEAR)-1.0)/ 
(IRATE*UPARROW( (1.0+IRATE) ,RYEAR) ) ) 

END; 
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FUNCTION CRF(1RATE,RYEAR:REAL):REAL; 
BEGIN 

CRF r= 1 . 0 / USPWF( IRATE ,RYEAR) 
END} 

FUNCTION EEF(R,I ,X:REAL) YEARSTCREF, ILIFE: IfHEGER) lREALj 

DEF := ( C K F ( ( ( X - 1 ) / ( 1 . 0 + 1 ) ) , I L I F E ) / C R F ( ( ( X - R ) / ( 1 . 0 + R ) ) , I L I F E ) ) 
* UPARRCW(((1.0+R)/(1.0+I)),YEARSTCREF) 

END} 

PROCEDURE INITO]} 
BEGIN 

REFYKAR := 1983 .0 ; 
DOLLAHMBTU : = 1 . 6 0 ) 
YEARSTART := 1 9 9 5 . 0 ; 
PLANTLIFE := 3 0 . 0 ; 
HIRATE := 9 9 0 0 . 0 ; 
TAWACM := 0 . 0 9 ; 
CNPINFLATICNRATE := 0 . 0 6 } 
REALESCRATE := 0 . 0 1 5 } 
YEARSTCREF := 12} 
END; 

PROCEDURE NENl; 
BEGIN 

WR1TELNCTOE AVAII^BLE MENU OPTIONS AND THEIR'); 
WRITELN( 'VALUES AT THIS TIME ARE:')} 
WRITELN; 
WRITELN( '0 = RUN CASE, DATA ENIKV OCMPLEIE')} 
WRITELNC' 1 = REFERENCE YEAR FOR PRICE O F ' ) } 
WRITELN(' GOAL ' ,WW,REFYEARi6: l ) ) 
WR1TELN( '2 = PRICE OF COAL IN DOLLARS PER')} 
WRITELNC MIIX1CN BTO ' ,VW,lX)LLARIVBTOs6i2); 
WRITELN( ' 3 = YEAR OF STARTUP *, V W , YEARSTART Jl : 1 ) } 
WRITELNC4 = PLANT LIFE ' ,VW,PLANIL1FE:1:1)) 
WRITELN('5 = CNP INFLATION RATE ' ,W,CNPINFLATICNRATE:6:3); 
WRITELNC6 = REAL COST ESCALATION RATE',V,REALESCRATEs6:3); 
WRITELNC 7 = PLANT NET HEAT RATE (BITJ/KWH) \ H I R A T E : 1 : 1 ) ; 
WRITELNC8 = EFFECTIVE COST OF IVCNEY ' , V , T A W O I : 6 : 3 ) ; 
WRITELNC99 = EXIT PROGRAM') 

END; 

HCCEDURE XI; 
BBGIN 

WRITELN(' INPUT REFERENCE YEAR FCR PRICE O F ' ) ; 
WRITELN(' COAL'); 
READLN(REFYEAR); 
YEARSTCREF := ROUND(YEARSTART - REFYEAR); 

END; 
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PROCEDURE X2; 
BEGIN 

WRITELN(' INPUT PRICE OF COAL IN REFERENCE')) 
WRITELN(' YEAR DOLLARS PER MILLION BTU')} 
READLN(DOLLAKVBTU) 

END) 

PROCEDURE X3) 
BEGIN 

WRITELN(' INPUT OCNSTANT DOLLAR LEVEL I ZED') ; 
VWITEINC OOST YEAR')) 
READLN(YEARSTART)) 
YEARSTCREF := RCtND(YEARSTART - REFYEAR)} 

END; 

PROCEDURE X4; 
BEGIN 

V\RITELN( • INPUT PLANT LIFE (YEARS)'); 
READLN(PLANILIFE); 

H©; 

PROCEDURE X5; 
BEGIN 

WRITELN( « INPUT CUP INFLATION RATE (DECIMAL)'); 
READLN(CUPINFLATICNRATE) 

END; 

PROCEDURE X6; 
BEGIN 

WRITELN( ' INPUT REAL ESCALATION RATE (DECIMAL) ' ) ; 
READLN(REALESCRATE); 

END; 

PROCEDURE X7; 
BEGIN 

WRITEIN( ' INPUT PLANT NET HEAT RATE (BTU/HWH)'); 
READLN(HIRATE) 

END; 

PROCEDURE X8; 
BEGIN 

WRITELN(* INPUT EFFECTIVE OOST OF 1VENEY (DECIMAL)'); 
READLN(TAMACM) 

END; 

PROCmjRE MEN2; 
BEGIN 

WtITELN('ENIER A NUMBER FROM THE MENU'); 
READLN(NLM); 
CASE NUM OP 

0: ; 
1: XI; 
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2s X2| 
3s X3j 
4s X4; 
5s X5| 
6 s X8; 
7: X7j 
8 s X8} 
99 s EXIT(PROCRAM) } 

WK1TELN 
END; 

procedure m m i r i ; 
ByOIN 

WRnELN(Z.W,' L E V E L 1 Z E D C O A L C O S T ' ) ; 
WRITEUJ(Z)} 
V\RITEIN(Z,VWV,' VERSION 2-EBC-83'); 
WRITELN(Z); 

INPUT DATA'); 
')> 

WUTELN(Z,V 
WRITELN(Z.V 
WUTELN(Z)} 
WRimN(Z,V 
WRITELN(Z,V 
hriteijkz.v 
WRITELN(Z,V 
WR1TELN(Z,V 
WRITELN(Z,V 
WITEU((Z,V 
WUTELN(Z,V 

END; 

REFERENCE YEAR FOR PRICE OF COAL ' ,W,REFYEARs8s 1 ) ; 
PRICE OF COAIi IN DOLLARS PER MILLION HID 1 ,V,DQLLARMBTO:6:2); 
YEAR OF PLANT STARTUP ' ,VWW,YEARSTART:1 : l ) ; 
PLANT LIFE ' ,VWVW,VfPLANILIFEslil); 
CNP INFLATION RATE ',VWW,CNPINFLATICNRATC:7:3); 
REAL COST ESCALATICN RATE ' ,WW,REALESCRATE:7s3); 
EFFECl'IVE COST OF JVCNEY ' ,WW,TAWACM:7i3); 
PLANT NET HEAT RATE (BTU/KWH) ' ,WV,HIRATE: 1 : l ) 

PROCEDURE CALC} 
BBGIN 

VtfHTELN(Z); 
WRITELN(Z,V,' ' ) ; 
FO s a DOLLARMBTU * HIRATE • 1.0E-6 * 1.0E+3; 
WRITELN(Z)} 
I LIFE := ROUND(PLANTLIFE) 5 
OVERALLESCRATE := (1.0+REALESCRATE) * 

(1.0-K24PINFLATICNRATE) - 1 .0 ; 
POFBAR := FO • DBF (OVERALLESCRATE, 

CNPINFLATICNRATE ,TAWACM, YEARSTOREF, I LI FE); 
WRITELN(Z,V,' OCNSTANT DOLLAR LEVELIZED COST OF COAL* )} 
WtITELN(Z,V,' IN '.REFXEARslsl, • DOLLARS 

WW,POFBAR: 1 s 1 , ' MILLS/KWH'); 
VniTELN(Z); 
WRITELN(Z,V,' ' ) 

END; 



BEGIN 
REWRITE (Z, 'PRINTER!'); 
INITOl} 
REPEAT 

REPEAT 
MENlf 
MEN2; 

UNTIL NUVI = Of 
WRITEITlj 
CALC; 
PAGE(Z); 

UNTIL NUM = 99 
END. 
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(**S+*) 
PROGRAM FCRATE; ( • COST 1 • FCRATE. TEXT *) 

(* FCRATE *) 
(* *) 
(* FIXED CHARGE RATE *) 
( * * ) 
(* TRANSLATION OF A FORTRAN PROGRAM *) 
( • BY J.G.EELENE TO PASCAL BY *) 
(* L.C.FULLER • ) 
(# ») 
( * = = = = = ^ = = = = = = = = = = ^ = = = = = = , = = = = = = = = = = * ) 

USES 
TRANSCEND; 

CONST 
y - i i . 
W = « ' '} 
VW = ' 1 ; 
VWV = ' '} 
WWV = • ' 5 

VAR 
X i INTERACTIVE; 

(* NOTE: THIS VARIABLE WILL BE USED WHENEVER PRINIER OUTPUT IS NEEDED • ) 

F , T , 
IB , PC, PX, TC, TD, 
BLF, BYR, OCM, CHC, CRF, DSL, FCR, FIR, PTR, RIR, FWC, PWF, ROC, 
AITC, OCHR, O R R , DCAP, DIOC, DISC, EOCM, BOCN, FFAC, 
REVC, RINV, RITC, X1TC, 
EQINT, TJCAP, XPROP, XREPL : REAL; 

I , NEP, NLF, NYR, NUM : INTEGER; 

RT, FR : ARRAY[1..3] OP REAL; 

TEFRA: A R R A Y [ l . . 3 6 , 1 . . 4 ] OF REAL; 

CREV, PROP, REPL, RBASE : ARRAY[1..36] OF REAL; 

NCRM, ANSWER : CHAR; 

FLNCTICN UPARROW(X,Y:REAL) :REAL; 
BBGIN 

UPARROW := EXP(Y * IN(X) ) 
END; 
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PROCEDURE INIT01; 
BEGIN 

NLF s= 30; 
NYR s= 30; 
F := 1 . 0 6 ; 
FIR := 1 . 0 6 ; 
T := 0 . 4 8 1 6 ; 
RINV := 1 0 0 0 . 0 ; 
FFAO := 0 . 6 4 7 0 ; 
RITC : = 0 , 0 8 ; 
R T [ l ] := 0 . 1 ; 
RT[2] : = 0 . 0 9 ; 
RT[3] s= 0 . 1 4 ; 
FR[1] := 0 . 5 0 ; 
FR[2] := 0 . 1 2 ; 
FR[3] := 0 . 3 8 ; 
PIB := 0 . 0 2 ; 
RIR := 0 . 0 1 ; 
NORM := «N'} 
NDP := 3; 

0JD; 

PROCEDURE IN1T02; 
BEGIN 

1EFRA[ 1 , 1 ] : = 0 . 2 6 ; 
TEFRA[2,1] := 0 . 3 8 ; 
TEFRA[3,1] := 0 . 3 7 ; 
FCR 1 != 4 TO 36 DO 
TEFRA[ 1 , 2 ] := 0 . 1 5 ; 
TEFRA[2,2] : = 0 . 2 2 ; 
1EFRAI3,2] := 0 . 2 1 ; 
TEFRA[4,2] s= 0 . 2 1 ; 
TEFRA[5,2] != 0 . 2 1 ; 
FCR I := 6 TO 36 DO 
TEFRA[1,3] := 0 . 0 8 ; 
TEFRA[2,3] := 0 . 1 4 ; 
TEFRA[3,3] i= 0 . 1 2 ; 
TCFRA[4,3] := 0 . 1 0 ; 
TEFRA[5,3] := 0 . 1 0 ; 
TOFRA[6,3] := 0 . 1 0 ; 
7EFRA[7,3] := 0 . 0 9 ; 
TEFRA[8,3] s= 0 . 0 9 ; 
TEFRA[9,3] S= 0 . 0 9 ; 
TEFRA[10,3] s= 0 . 0 9 ; 
FCR I := 11 TO 36 DO 

END; 

PROCEDURE INI TO 3; 
BEGIN 

TEFRA[1,4] := 0 . 0 5 ; 
TEFRA[2,4] := 0 . 1 0 ; 
TEFRA[3,4] := 0 . 0 9 ; 

TOFRA[I,1] := 0 . 0 ; 

1EFRA[I,2] := 0 . 0 ; 

TEFRA[I,3] := 0 . 0 ; 
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TEFRA[4,4] : = 0 . 0 8 ; 
TEFRA[5,4] := 0 . 0 7 ; 
TEFRA[6,4] *« 0 . 0 7 ; 
TEFRA[7,4] : = 0.06} 
TEFRA[8,4] 0 . 0 8 ; 
TEPRA[9,4] s = 0.08} 
TEFRA[10,4] s= 0.06} 
TEFRA[11,4] := 0 .06 ; 
TEFRA[12,4] : = 0 .06 ; 
TEFRA[13,4] := 0 .06 ; 
TEFRA[14,4] := 0 .06 ; 
TTSFRA[15,4] 0 .06 ; 
FCR 1 := 16 TO 36 DO TEFRA[I,4] := 0 . 0 ; 

END; 

PROCEDURE LOOKAT; 
BEGIN 

REPEAT 
WRITELN( 'DO YOU WANT YEAR BY YEAR PRINTOUT O F ' ) ; 
WRITELNC 'RETURN, RATE BASE, TAXES, REV. R E Q . ? ' ) ; 
WRITELNC 'ANSWER Y C R N ' ) ; 
READLN (ANSWER); 

UNTIL (ANSWER = «Y») CR (ANSWER = ' N ' ) ; 
END; 

PROCEDURE MEN1; 
BEGIN 

WR1TELN( 
'THE AVAILABLE MENU OPTICUS AND THEIR'); 
WRITELN( 'VALUES AT THIS TIME ARE: • ) ; 
WRITELNC '0 = RUN CASE, DATA ENIKY COMPLETE'); 
WR1TELNC1 = PROJECT LIFE, YEARS',VW,NLF:2); 
WRITELNi ' LEVEL I ZING PERICD, YEARS',W,NYR: 2 ) ; 
WRITELNC "2 = INFLATION FACTOR (1 + RATE) ' , F : 4 : 2 ) ; 
WRITELNC»3 = INIERIM REPLACE. ESCAL. FACTOR ' , F I R : 4 : 2 ) ; 
WRITELNC '4 = EFFECTIVE INOCME TAX RATE \ T : 6 : 4 ) ; 
WRITELNC'5 = TOTAL INITIAL CAPITAL INVESTMENT, $ • ) ; 
WRITELN(VWW , V , ' ' ,RINV:6:1)} 
WRITELNC ' 6 = TAX EEDUCTABLE FRACTION OF TOTAL'); 
WRITELNC 1 CAPITAL INVESTMENT ' ,W,FFAC: 6 : 4 ) ; 
WRITELNC'7 = INVESTMENT TAX CREDIT RATE' ,V,RITC:4:2) ; 
WRITELNC ' 8 = INTEREST RATE CN IEBT ' ,V,RT[l ] : 6 : 4 ) : 
WRITEINC' RETURN CN PREF. STOCK ' ,V,RT[2] :6s4) 
WRITELNC' RETURN CN CTMVEN STOCK ' ,V ,RT[3] :6 :4 ) 

DID; 

PROCEDURE MEN2; 
BEGIN 

WRITELN('9 = EEBT FRACTION ' , V , F R [ l ] : 6 s 4 ) 
WRITELN(' PREFERRED STOCK FRACTION',V,FR[2]:6:4) 
WRITELNC' OCMVCN STOCK FRACTION ' ,V ,FR[3 ] :6 :4 ) 
WRITELN( '10 = PROPERTY TAX RATE ' , W , P T R : 4 : 2 ) ; 
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V\R1TELN( *11 = INTERIM REPL. RATE ' , W , R I R : 4 : 2 ) ; 
WRITELN( '12 = NCRMALIZED/FIXXV-1HR0UCH ACCIG. ' ,M0RM) ; 
WR1TELN( '13 = TEFRA DEPRECIATION SCHEDULE ' ,V,NDP:1); 
IF (NDP = 1) THEN WRITELN(VW,' 3-YEAR PROPERTY')5 
IF (NDP = 2) THEN WRimN(VW5-YEAR PROPERTY'): 
IF (NDP = 3) THEN WR1TELN(VW10-YEAR PROPERTY') ; 
IF (NDP = 4) THEN WRITELN(V,'15-YEAR PUBLIC UTILITY PROPERTY' ) j 
WRITELNC99 = EXIT FROGUM'); 

END; 

PROCEDURE XI} 
BEGIN 

WR1TELN(' INPUT PROJECT LIFE, YEARS')} 
READIN(NLF); 
WEtITL2N(' INPUT LEVELIZING PER ICC, YEARS')} 
READLN(NYR) 5 

END; 

PROCEDURE X2; 
BEGIN 

WRITELN('INPUT INFLATION F/OCR (1 + F ) ' ) ; 
READLN(F)} 

END; 

PROCEDURE X3; 
BBGIN 

VmiTELNCINPUT INTERIM. REPL. ESCAL. FACT. (1 + F ) ' ) ; 
READLN(FIR); 

END; 

PROCEDURE X4; 
BEGIN 

WRITELN(' INPUT EFFECTIVE INOCME TAX RATE'); 
READLN(T); 

END; 

PROCEDURE X5} 
BEGIN 

WRITELN(' INPUT TOTAL CAPITAL INVESTMENT')} 
READLN(RINV); 

END; 

PROCEDURE X6; 
BBGIN 

WRITEIN(' INPUT DEDUCTABLE FRACTION OF TOTAL' ) ; 
WRITELN('CAPITAL INVESTMENT'); 
READLN(FFAC); 

END; 
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PROCEDURE X7f 
BEGIN 

WRITELN(' INPUT INVESTMENT TAX CREDIT RATE')j 
WRITELNC 'AS A DECIMAL FRACTION')} 
READLN(RITC); 

END; 

PROCEDURE Xb, 
BBGIN 

WRITEUK' INPUT INTEREST RATE CN DEBT'); 
WRITELN( 'AS A DECIMAL FRACTION'); 
R F . A N R J J ( R T [ 1 ] ) ; 

WRITELN( ' INPUT RETURN CN PREFERRED STOCK'); 
WRITELN( 'AS A DECIMAL FRACTION'); 
READLN(RT[2]); 
WRITELNCINPUT RETURN CN CCMVEN STOCK'); 
WR1TELNC 'AS A DECIMAL FRACTION'); 
READLN(RT[3]); 

END; 

PROCEDURE X9; 
BBGIN 

WRITELNC ' INPUT DEBT FRACTION (DECIMAL) ' ) ; 
READLN(FR[ 1 ] ) ; 
WRITELNC ' INPUT PREFERRED STOCK FRACTION'); 
READLN(FR[2]); 
FR[3] := 1 . 0 - FR[1] - FR[2] ; 

END; 

PROCEDURE XIO; 
BBGIN 

WRITELNC ' INPUT PROPERTY TAX RATE'); 
WRITELNC 'AS A DECIMAL FRACTION' ) ; 
READLNCPTR); 

END; 

PROCEDURE X l l ; 
BEGIN 

WRITELNC 'INPUT INTERIM REPL. RATE'); 
WRITELNC 'AS A DECIMAL FRACTION'); 
READLN(RIR); 

END; 

PROCEDURE X12; 
BBGIN 

REPEAT 
WRITELNC' INPUT N FCR NORMALIZED'); 
WRITELNC' OR F FCR FLOW-THROUGH AOOOWTING'); 
READLN (NORM); 

UNTIL (NCRM = 'N') OR (NCRM = »F'); 
END; 
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PROCEDURE X13; 
BEGIN 

V\RITELN(' INPUT 1 FOR 3-YEAR PROPERTY')j 
WRITELN ( ' 2 FOR 5-YEAR PROPERTY') : 
WRITELN(' 3 FCR 10-YEAR PROPERTY'); 
WRITELN(' 4 FOR 15-YEAR PUBL. UTIL. PROPERTY'); 
READLN(NDP); 

END; 

PROCEDURE MEN3; 
BEGIN 

WRITELN( 'ENTER A NLM3ER FRCM THE MENU'); 
READLN (NUVI); 
CASE NUM OF 

0: ; 
1: XI; 
2: X2; 
3: X3; 
4: X4; 
5: X5; 
6: X6; 
7: X7; 
8: X8; 
9: X9; 
10: X10; 
11: X l l ; 
12: X12; 
13: XI3' 
99: EXIT(PROGRAM); 

END; 
WRITE1N; 

END; 

PROCEDURE SECT01; 
BBGIN 

EQINT := FR[2] * RT[2] + FR[3] * RT[3]; 
OOM := FR[1] * RT[1] + BQINT; 
PWF := 1.0 + (CCM - T * FR[1] * RT[ l ] ) ; 
DCAP := FFAC * RINV; 
EOCM := (PWF - 1.0) * 100.0; 
PWC := 1.0 + (PWF - F) / F; 
EOCN := (PWC - 1.0) * 100.0; 
BLF := NLF; 
BYR := NYR; 
XITC := DCAP * RITC; 
DSL := DCAP / BLF; 
EB := RINV / BLF; 
PX := 0.0; 
PC := 0.0; 
IF (NCRM = 'N') THEN AITC := XITC / BLF; 
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XREPL := RIR * RINV; 
XPRDP := FIR * RINV; 

END; 

PROCEDURE YEARl; 
BEGIN 

IF (NCBM = 'F ' ) THEN 
BEGIN 

RBASEtl] := RINV; 
TO := T * (DB - TXCAP + EQINT * RBASE[I ]) / 
(1.0 - T) - XITC / (1.0 - T) ; 

END; 
IF (NCFM = 'N') THEN 

BEGIN 
TO := T • (TJCAP - DSL); 
RBASEtl] := RINV - X1TC; 
TC t~ T * (EB - TXCAP 4 EQ1NT * RBASE[I] + TD) / (1.0 - T) ; 

END; 
FNDt 

PROCEDURE LATER; 
BEGIN 

IF (NORM = 'F ' ) THEN 
BEGIN 

RBASEtl] := RBASE[I-1] - DB; 
TC := T * (DB - TJCAP + EQINT * RBASEU ]) / 
(1.0 - T) ; 

END; 
IF (NCRM = 'N') THEN 

BEGIN 
RBASEtl] := RBASE[I-1] - (DB + ID) + AITC; 
TD s= T * (TJCAP - DSL); 
TC := T * (DB - TXCAP + EQINT * RBASE[I ] + TO) / (1.0 - T) ; 

END; 
END; 

PROCEDURE SKCT03; 
BBGIN 

ROC := OCM * RBASEtl]; 
REPL[I] := XREPL * UPARROW(FIR,I); 
PROP[I] := XPRDP; 
CREV[I] := ROC + DB + TD + TC + REPLtl] + PROP[I]j 
REVC := CREV[I] * UPARR0W(F,(-I)); 
DISC := UPARROW(PWF,(-1)); 
PX := CREVtl] * UPARHOW(PWF,(-I)) + PX; 
DICC := UPARROW(PWC,(-I)); 
PC := PC + REVC * DICC; 
GRF s= (PWF - 1.0) / (1.0 - DISC); 
CLHR := PX * CRF / RINV; 
O C := (PMC - 1.0) / (1.0 - DICC); 
CCHR := PC * CHC / RINV; 

END; 
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PROCEDURE SECT07; 
BEGIN 

WRITELN(X,' RATE RETURN 
RfiV REQ ' ) ; 

WRITELN(X, 'YEAR BASE CM GAP 
, ' CURR$ OONST$'); 
WRITELN(X) 5 

END; 

PROCEDURE SKCT08; 
BEGIN 

WRITELN(X); 
WR1TEIN(X, 'SUM OF THE PRESENT VtCRTH OF THE REVENUE REQUIREMENTS AT') 5 
WRITELN(X); 
VWUTEIN(X,' ( ' ,ECCM:6:3, • % OOST OF IVENEY)' ,VWW,W,PX:8 :1 ) ; 
WRITELN(X); 
WR1TELN(X,' ( ' ,EOCN:6>3, 1 % COST OF IVCNEY) ' .VWW.VW.PCsS: 1)5 

END; 

PROCEDURE SECT02; 
BEGIN 

IF (ANSWER = 'Y ' ) THEN SECT07; 
FOR I := 1 TO NYR DO 

BEGIN 
T3CAP := DCAP * TEFRA[I,NDP]; 
IF (I = 1) THEN YEARl; 
IF (I > 1) THEN LATER; 
SECT03: 
IF (ANSWER = ' Y ' ) THEN 

WRITELN(X,1:2,' ' ,RBASE[I ] :7 : l ,ROC:7s l ,EB:7: l , ' neAP:7: l , 
TCs7:l,TD:7:l,PROP[I]:7sl,REPL[I]:7sl,CREV[I]:7:l, 
REVC:7:1); 

END; 
IF (ANSWER = ' Y ' ) THEN SECT08; 

BID; 

PROCEDURE SFCT04; 
BEGIN 

CRF := (PWF - 1 . 0 ) / ( 1 . 0 - UPARROW(PWF,(-BYR))); 
PCR := PX * CRF / RINV; 
WRITELN(X); 
WRITELN(X, 'FIXED CHARGE RATE*); 
WRITELN(X); 
WRITEIN(X,W,'CURRENT DOLLAR RATE = ' , F C R : 7 : 4 ) ; 
WRITELN(X); 
WRITELN(X,W, 'CCNSTANT DOLLAR RATE = ' ,CCRR:7:4); 

DID; 

BOCK TAX INC TAX PROP INIRM' 

LEPR DEPR CURE. DEFER TAX REPL ' 
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PROCEDURE SBCT05J 
BEGII'i 

t\RITELN(X.W,'VERSION 17-OCT-83'); 
WRITELN(X); 
WRITELN(X,'INPUT DATA1)} 
WRITELN(X,' ' ) j 
WRITELN (X) | 
WRITELN(X,'PROJECT LIFE, YEARS ' ,VWW,NLF:2)f 
WRITELN(X, 'LEVELIZING PERI CD, YEARS ' ,WW,NYRs2): 
WRITELN(X,' INFLATION FACTOR (1 + RATE) ' f V W , F : 4 : 2 ) } 
WRITELN(X,' INTERIM REPLACEMENT ESCALATION FACTOR ' ,V,FIR:4:2) } 
WRITELN(X, 'EFFECTIVE INCOME TAX RATE ' ,VW,T:6 :4 )} 
WRITELN(X,'TOTAL INITIAL CAPITAL INVESTMENT, $ ' ,V,R1NV:8:1) J 
WRITELN(X,'TAX DEDUCTABLE FRACTION OF TOTAL')} 
WRITELH(X,'CAPITAL INVESTMENT ' ,WW,FFAC:6:4)} 
WRITELN(X,' INVESTMENT TAX CREDIT RATE ' ,VW,RITC:4:2)} 
WRITELN(X,' INIEREST RATE CN DEBT' ,WW,RT[1] »6 :4 ) ; 
WRITELN(X, 'RETURN CN PREFERRED STOCK ' ,VW,RT[2] s6 :4)} 
WRITELN(X,'RERUN CN CCMVCN STOCK \ V W , R T [ 3 ] : 6 : 4 ) } 

END; 

PROCEDURE SKCT06} 
BEGIN 

WRITELN(X, 'DEBT FRACTICN ' ,VWW ,FR[ 1 ] : 6 : 4 ) j 
WRITELN(X,'PREFERRED STOCK FRACTION ' ,VW,FR[2] : 6 : 4 ) ; 
WRITELN(X,'COVWDN STOCK FRACTION' , W W , F R [ 3 ] : 6 : 4 ) } 
WRITELN(X,'PROPERTY TAX RATE ' ,VWW,PTR:4:2)} 
miTELN(X, ' INTERIM REPLACEMENT RATE ' ,VW,RIR:4:2)} 
IF (NCRM = ' N ' ) THEN WRI1EUt(X, 'NORMALIZED ACCOUNTING')} 
IF (NORM = ' F ' ) THEN WRITELN(X, 'FLOW-THROUGH ACCOUNT :NG') j 
IF (NDP = 1) THEN WRITEIH(X,'ACRS CLASS: 3-YEAR PROPERTY')} 
IF (NDP = ?.) THEN WRITELN(X,'ACRS CLASS: 5-YEAR PROPERTY'); 
IF (NDP = 3) THEN WRITELN(X, 'ACRS CLASS: 10-YEAR PROPERTY'); 
IF (NDP = 4) THEN WRITELN(X,'ACRS CLASS: 15-YEAR PUBLIC UTILITY PROPERTY')} 

END; 

BBGIN 
REWRITE(X, 'PRINTER:')} 
INIT01; 
INIT02} 
INIT03; 
IOCKAT; 
REPEAT 

REPEAT 
MEN1; 
MBI2} 
MEN3; 

UNTIL NUM = 0; 
SBCT05; 
SBCT06; 
IF (ANSWER = ' Y ' ) THEN PAGE(X)} 
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SECTOlf 
SBCTC2J 
SECTJ4; 
PAGE(X)} 

UNTIL NIIV) = 99 
END. 
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(*$S+*) 
PROGRAM LEVEL; ( • OOST11 LEVEL. TEXT • ) 

( * S S » £ S S : S E S S S S S S S S S S S S B : : S S S S : S S S : : S * ) 

( • LEVEL ») 

(* LEVELIZED POWER GENERATION COSTS *) 
(* FCR LIOHT-WATER-REACTICR AND COAL- *) 
(* FIRED POWER PLANTS ») 

( • RASED CN: • ) 
(* NUCLEAR 0JERGY COST DATA BASE ») 
( • METHXOLOGY IDE/NE-0044 • ) 

USES 
TRANSCEND; 

OCNST 
V s • »• 
W = ' ' '} 
VW = ' ' } 
W W = * '} 
WVW = ' '} 
W W W = ' ' I 

VAR 
X : INTERACTIVE} 

{* NOTE: THIS VARIABLE WILL BE USED WHEREVER PRINIER OUIFUT IS NEEDED • ) 

PBAR, PWRR, 
IBODM, PC8AR, PFBAR, PORAR, RATIO, 
BFRACT, EFRACT, FCRATE, PDCBAR, PFRACT, 
POCBAR, FQPBAR, PCMBAR, RATING, TAWACM, TSTATC, YEAROP, 
BRITORN, ERETtRN, POCCBAR, POCMBAR, PREURN, PWPOWER, TOIOHR, 
TFECERAL, TOIOCNST, 
CAPFACICR, CAP INVEST, PLANILIFE, YEAROCNST, 
'1 EFFECTIVE, YEARSICREF, 
FEEEEBIRATE, REALESCRATE, 
CNP1NFLATICNRATE: REAL; 

NUVI, YEAR,ILIFE, INITS : INIK3ER; 

TVPEP, ANSWER : CHAR; 

P , R , S : ARRAY[1..40] CP REAL; 
FUNCTION UPARROV(X,Y:REAL) :REAL; 
BEGIN 

UPARROW := EXP(Y * IW(X)) 
B O ; 
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FUNCTION USPWF(IRATE ,RYEAR»REAL) sREALj 
BEGIN 

USPWF := ((UPARRCW((1.0+IRATE),RYEAR)-1.0)/ 
(IRATE*UPARROW< (1.0+IRATE) ,RYEAR))) 

0 © ; 

FUNCTION CRF(IRATE,RM2AR:REAL) sREAL; 
BEGIN 

CRF := 1.0 / USPWF (IRATE ,RYEAR) 
END; 

FUNCTION SFF( IRATE,RYEAR:REAL) tREAL; 
BBGIN 

SFF != IRATE / (UPARROW((1.0+IRATE),HYEAR)-1.0) 
END} 

PROCEDURE INIT01; 
BEGIN 

TYPEP := 'N1; 
YEAROP := 1995.0; 
RATING 1100.0; 
UNITS := 1; 
PLANTLIFE s= 30.0; 
CUP INFLATICNRATE s = 0.06; 
REALESCRATE:= 0 .01; 
TSTATE := 0.04; 
TFEDERAL := 0 .46; 
ERETTJRN := 0.14; 
EFRACT := 0.38; 
BRETURN := 0 .10; 
BFRACT 0.50; 
PRETURN := 0.09 

END; 

PROCEDURE INIT02; 
BBGIN 

YEAROCNST := 1983.0; 
FCRATE := 0.183; 
CAPINVEST := 4945.4; 
CAPFACIOR s= 0.65; 
FEUEBIRATE := 0.085; 
DBCCM := 130.0; 
POCM3AR := 6 .61; 
POFBAR := 11.208 

END; 

PROCEDURE INIT03; 
BBGIN 

RATING := 550.0; 
WITS := 2; 
PCRATE := 0.182; 
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CAPINVEST i s 3061.1} 
EBOCM := 0 .0 ; 
POCMBAR »= 5.17} 
POFBAR : = "3 .4 

END; 

PROCEDURE MEN1; 
BEGIN 

VVRITELN( 
'THE AVAILABLE MENU OPTICNS AND THEIR'); 
WRITELN( 
WRITELN( 
VIRITELN( 
WRITELN( 
URITELN( 
V®ITELN( 
WRITELN( 
WRITELN( 
WRITELN( 
miTELSi 
WRITELN( 
VMIITELN( 
WRITELN( 

END) 

VALUES AT THIS TIME ARE:'); 
0 = RLN CASE, DATA ENIBY OCMPLETE')} 
1 = PLANT TYPE' ,VWW,TYPEP) J 
2 = YEAR OP FIRST (XML. OPER. ' .YEAROP:6:1); 
3 = RATING ',RATING:6:1,' & UNITS/PLANT ' ,V,UNITS); 
4 = PLANT LIFE ' ,WW,PLANTLIFE:4:1); 
5 = CNP INFLATION RATE ' ,W,(MMNFLATICNRATE:6:2)} 
6 = REAL COST ESCALATION RATS' ,V,REALESCRATE:6:2); 
7 = STATE INCOME TAX RATE 
8 = FEDERAL INOCME TAX RATE 
9 = RETURN ON OCMVEN STOCK 
10 - OCMVEN STOCK FRACTION 
11 = INTEREST RATE Cti DEBT 

',V,TSTATE:4:2); 
',V,TFEEERAL:4:2)j 
' ,V,EREIURN:4:2); 
' ,V,EFRACT:4:2): 
' ,V,BPJJIURN:4:2; 

PROCEDURE MEN2; 
BEGIN 

WR1TELN( '12 = 
V®ITELN('13 = 
WRITELN(' 14 = 
WRITELN( '15 = 
WRITELN( '16 = 
WRITELN( '17 = 
WUTELN( '18 = 
WRITELNC19 = 
WRITELNC20 = 
WRITELN( '21 = 
WRITELN( '99 = 

END; 

DEBT FRACTION ' ,VW,BFRAOT:4:2); 
REIURN ON PREFERRED STOCK* ,V,PREIURN:4>2); 
REF. YEAR FCR CCNST. $ COSTS' .YEAROCNST:6:l)} 
FIXED CHARGE RATE ' ,W,FCRATE:6:3) j 
PLANT INVESTMENT COST »,V,CAPINVEST:6:1)} 
CAPACITY FACTOR ' ,W,CAPFAJTOR:6:2); 
DEOCMVI1SSICNING EEBT RATE ' ,FECDEBIRATE:6:3) $ 
DBCCMVIISSICN1NG OOST ' ,V,EEOCM:6:l)} 
OSM OOST ',WW,POCMBAR:6:1); 
FUEL OOST1,WW,POFBAR:6:1)} 
EXIT PROGRAM') 

PROCEDURE XI} 
BBGIN 

WRITELN(' INPUT PLANT TYPE:')} 
WRITELN(V,'N = NUCLEAR')} 
miTELN(V,'C = COAL-FIRED'); 
READ(TYPEP)} 
IF TYPEP = 'C ' THEN 

BEGIN 
WR1TELN; 
VfiITELN( 'DO TOU WANT TO RESET TO COAL-FIRED'); 
VRI1ELN('DEFAULT VALUES? ANSWER Y C R N ' ) ; 
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READLN (ANSWER); 
IF ANSWER = 'Y' THEN 1NIT03} 

END 
END} 

PROCEDURE X2; 
BEGIN 

WRITELN(' INPUT YEAR OF FIRST COVMERC1AL') 5 
WRITELN( 'OPERATION')} 
READLN(YEAROP) 

IM); 

PROCEDURE X3; 
BEGIN 

WRITELN(' INPUT RATING (MWE)'); 
READLN (RATING) j 
WRITELN(' INPUT NUMBER OF UNITS PER PLANT') 5 
READLN (UN ITS) 

END; 

PROCEDURE X4; 
BEGIN 

V\RITELN(' INPUT PLANT LIFE (YEARS)'); 
REAnLN(PLANH.IFE) 

END; 

PROCEDURE X5; 
BEGIN 

WRITELN(' INPUT CNP INFLATION RATE (DECIMAL)'); 
READLN(CNPINFLATICNRATE) 

END; 

PROCEDURE X6; 
BEGIN 

WRITELN(' INPUT REAL ESCALATICN RATE (DECIMAL) ' ) 5 
READLN (REALESCRATE) 

END; 

PROCEDURE X7; 
BBGIN 

WRITELN(1 INPUT STATE INCOME TAX RATE (DECIMAL)'); 
READLN (TSTAIE) 

END; 

PROCEDURE X8; 
BBGIN 

WRITELN('INPUT FEDERAL INOCME TAX RATE (DECIMAL)'); 
READLN (TEEEERAL) 

Btt>; 
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PROCEDURE X9; 
BBGIN 

WR1TELN(' INPUT RETURN CN CCMVEN STOCK (DECIMAL)'); 
READLN(ERETURN) 

END; 

PROCEDURE XIO; 
BEGIN 

WRITELN(' INPUT OCMVEN STOCK FRACTION (DECIMAL)'); 
READLN(EFRACT) 

END; 

PROCEDURE X13; 
BBGIN 

WRITELN(• INPUT INTEREST RATE CN DEBT1 (DECIMAL)'); 
READLN (BRETURN) 

0 ® ; 

PROCEDURE X12; 
BEGIN 

WRITELN(' INPUT DEBT FRACTION (DECIMAL)'); 
READLN (BFRACT) 

END; 

PROCEDURE XI3; 
BBGIN 

WRITELN(' INPUT RETURN CN PREFERRED STOCK (DECIMAL)'); 
READLN(PRERJRN) 

END; 

PROCEDURE X14; 
BBGIN 

WRITELN(' INPUT YEAR FCR OCNSTANT DOLLAR COSTS*); 
READLN(YEAROCNST) 

END; 

PROCEDURE X15; 
BBGIN 

WRITELN(' INPUT FIXED CHARGE RATE (DECIMAL)'); 
READLN (FCRATE) 

END; 

PROCEDURE X16; 
BEGIN 

WRITELNCINPUT PLANT INVESTMENT COST AT YEAR'); 
WRITELN( 'OF FIRST COVMERCIAL OPERATION'); 

m i T O ( ' ( ' , Y E A R O P : 1 s i , * $MILLICNS)'); 
READLN (GAP INVEST) 

END; 
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PROCEDURE X17; 
BEGIN 

V\RITEIN('INPUT CAPACITY FACTOR (DECIMAL)') ; 
READLN(CAPFACICR) 

END; 

PROCEDURE X18; 
BEGIN 

WRITELN(' INPUT FEDERAL GOVERNMENT DEBT RATE')} 
WRITEIN( • (DECIMAL)'); 
READLN (FELDEBIRATE) 

END; 

PROCEDURE X19; 
BEGIN 

WR1TELN(' INPUT EBOOVMISSICNING COST IN ' ) ; 
V\RITELN(YEAROCNST: 1 s 1, ' $MILLICNS'); 
READIN(DEOCM) 

END; 

PROCEDURE X20; 
BEGIN 

WRITELN(' INPUT CONSTANT DOLLAR LEVELIZED O&M COST'); 
WRITELNC IN ' jYEARCONST: 1:1, ' MILLS/KWH'); 
fiEADIN (POCMBAR) 

END; 

HOCEDURE X21; 
BEGIN 

WRITELN(' INPUT CONSTANT DOLLAR LEVEL 1 ZED'); 
WRITELN('FUEL COST'); 
WRITELN(' IN ' ,YEARCCNST: 1:1, ' MILLS/KWH'); 
READLN (POFBAR) 

END; 

PROCEDURE MEN3; 
BEGIN 

WRITELNCENIER A NUMBER EHCM THE MENU'); 
READLN(NLM); 
CASE NUM OF 

0: ; 
1: XI; 
2 : X2; 
3: X3; 
4: X4; 
5: X5; 
6: X6; 
7: X7; 
8: X8; 
9: X9; 
10: XlO; 
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11: X l l [ 
12: XI2; 
13: X13; 
14: XI4; 
IS: X15; 
16: X16; 
17: X17; 
18: X18; 
19: X19; 
20: X20; 
21: X21; 
99: EXIT(PROGRAM); 

END; 
WRITELN 

END; 

PROCEDURE CALC01; 
BEGIN 

W R i m N ( * < « CALCULATIONS TAKING PLACE > » ' ) ; 
IL1FE := ROUND(PLANILIFE); 
TEFFECTIVE := TSTATE + (1.0-TSTATE) * TFEEERAL; 
PERACT := 1 .0 - EFRACT - BFRACT; 
TAHMOW := EFRACT * ERETURN + BFRACT * 

ERETORN * (1 .0 - TEFFECTIVE) + 
PFRACT * PRETURN; 

YEARS10REF := YEAROP - YEAROCNST; 
FOR YEAR := 1 1 0 1LIFE DO 

BEGIN 
S[YEAR] := 1 . 0 ; 
P[YEAR] := 1 . 0 ; 

END; 
PWRR := 0 . 0 ; 
PWPCMEK := 0 . 0 ; 
FCR YEAR := 1 TO I LIFE DO 

BEGIN 
P[YEAR] := P[YEAR] » 

UP ARROW ((1.0+<*IPINFLATICNRATE) ,YEAR) » 
UPARROW( (1.O+REALESCRATE) .YEAR); 

R[YEAR] := P[YEAR] * S[YEAR]; 
PVWR s= PWRR + R[YEAR] / 

UPARROW( (1.0+TAWACM) ,YEAR); 
PWPOWER j= PWPOWER + S[YEAR] / 

UPARROW( (1.0+TMWOI) ,YEAR); 
END; 

PBAR := PWRR / PWPOWER 
END; 

PROCEDURE CALC02; 
BBGIN 

PCBAR := UPARR0W((1.0-KUPINFLATICNRATE),-YEARSTCREF) * PBAR * 
(CRF( ( (TAWACM-CNPINFLATICNRATE) / (1.O+CNPINFLATICNRATE) ) , 
PLANILIFE) / (CRF(TAWAOV!,PLANILIFE))); 
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RATIO != POBAR / PBARj 
PCBAR := FCRATE * GAPINVEST * 1.0E6 / 

(8760.0 * RATING * UNITS » CAPFACIOR)J 
POCBAR := RATIO * PCBAR} 
PCMRAR := POCMBAR / RATIO} 
PFBAR := PQFRAR / RATIO} 
IF (TVPEP = 'N') THEN 

BBGIN 
PDCBAR s= SFF(FEEEEBTRATE,PLANILIFE) * 

UPARRCW( (1.0+CNPINFLATICNRATE), (YEARSTCREF+PLANILIFE)) • 
DEOCM * 1000.0E6 / 
(8760.0 * CAPFACICR * RATING • UNITS • 1000.0)} 

PCCCBAR := RATIO * PDCBAR; 
END 

ELSE 
BEGIN 

PDCBAR : = 0} 
FCDCRAR := 0 

END; 
TOQCURR := PCBAR + PCMBAR + PFBAR + 

PDCRAR; 
TCTCONST := POCBAR + POCMBAR + FOFBAR + 

FCDCBAR; 
END; 

PROCEDURE SECT80; 
BEGIN 

WRITELN(X, WW,'VERSION 19-OCT-83'); 
WRITELN(X); 
IF (TYPEP = «N') THB4 

WRITELN(X,V, 'PLANT TYPE' ,W,VWW, 'NUCLEAR') 
ELSE 

WRITELN(X,V, 'PLANT TYPE' fW,VWW, 'GOAL-FIRED'); 
WRITELN(X,V, 'YEAR OF FIRST CCTvMERCIAL OPERATION', 

W YEARDP:1:1)' 
WRITELN(X,V, 'RATING PER UNIT (MWE) ' , WW,RATING: 1:1); 
WRITELN(X,V, 'UNITS PER PLANT ' ,WWV,lNITS:l); 
WRITEIN(X,V, 'PLANT LIFE ' ,WWW,PLANILIFE:1:1); 
WRITELN(X) 

END; 

PROCEDURE SECT81; 
BEGIN 

WRITELN(X,V,' INFLATION RATE ' ,WWV,GNPINFLATICNRATE:6:2); 
WRimN(X,V, 'REAL COST ESCALATION RATE ' ,WV,REALESCHATE:6:2); 
WRITELN(X); 
WRITELN(X,V, 'STATE INOCME TAX RATE * ,VWV,TSTATE:6:4); 
VRITEIN(X,V, 'FEDERAL INCOME TAX RATE ' ,VWV,TFEDERAL:6:4); 
WRITELN(X,V, 'EFFECTIVE INOCME TAX RATE ' ,VW,TEFFBCTIVE:6:4) 

END; 



1 3 4 

PROCEDURE SECT85; 
BEGIN 

WRITELN(X) j 
V\RITELN(X,V, 'RETURN CN COMMON STOCK ' ,VWV,£RETORNs4:2) ; 
WRITELN(X,V,'CCMVEN STOCK FRACTION ',WW,EFRACTs4:2); 
V\RITELN(X,V,' INTEREST RATE CN DEBT ' ,VWV,BRETURN:412); 
WRITELN(X,V,'DEBT FRACTICN ' ,VWW,BFRACTJ4:2) ; 
V\RITELN(X,V,'RETURN CN PREFERRED STOCK ' ,WV,PRETURN:4:2); 
WRITELN(X,V, 'PREFERRED STOCK FRACTICN' ,VWV,PFRACTs 4:2); 
miTELN(X,V,'EFFECTIVE OOST OF IVENEY ' ,VWV,TAWACM:5:3); 
WRITELN(X); 
WR1TELN(X,V, 'OCNSTANT DOLLAR LEVELIZED OOST YEAR • ,V,YEAROCNST:l:l); 
MlimN(X,V, 'FIXED CHARCE RATE ' ,VWW,FCSATE:5:3); 
miTELN(X,Vf'PLANT INVESTMENT OOST ( ' ,YEAR0P:1:1, 

' $MILLICNS) ',GAPINVEST:6:1); 
VTTUTELN(X,V,'CAPACITY FACTOR ' ,WVW,CAPFACICR:4:2) 

END; 

PROCEDURE SECT90; 
BEGIN 

IF (TYPEP = 'N ' ) THEN 
BEGIN 

WRITELN(X,V, 
'FEDERAL GOVERNMENT DEBT RATE ' ,WV,FEnTEBTRATE:5:3); 

WRITELN(X,V, 
'EBOCMMISSIONING COST ( ' ,YEAROONST: 1 :1 , ' $MILLICNS) ',DEGGM:7:1) 

END; 
V\RITELN(X,V, 

'LEVELIZED O&M COST ( ' ,YEAROCNST:lsi,' MILLS/KWH) ' ,V,POCMBAR:5:2); 
WRITKLN(X,V, 

•LEVELIZED FUEL OOST ( ' ,YEAROCNST: 1 : 1 , ' MILLS/KWH) ' ,V,PQFBAR:5:2) 
END; 

PROCEDURE SECT95; 
BBGIN 

WRITELN(X); 
miTEIN(XfWV,'LEVELIZED POWER GENERATION COSTS'); 
WR1TELN(X,VWW, 'MILLS/KWH'); 
WRITELN(X); 
WR1TE1W(X,VWW, 'OCNSTANT ','CURRENT'); 
WRITELN(X); 
WRITELN(X,V, 'CAPITAL 1 ,W,P0C8AR:6:1 ,V,PCBAR:6: l ) ; 
WRimN(X,V, 'OPERATION & MAI NT. ' ,F0CMBAR:6:1,V,PCMBAR:6:1); 

WRITELN(X,V, 'EBOCMMISSICNING' ,V,PCIXBAR:6:l,V,PDC8AR:6il); 
WRIIELN(X); 
VyRlTELN(X,WWV ,T0TOCNSTt6:1 ,V ,TOTCU3Rj 811) j 
WRITELN; 
WR1TEIH('<« CASE COMPLETE » > ' ) 

END; 



BEGIN 
REI\RITE(X, 'PRINIUR:1) j 
INIT01; 
INIT02; 
REPEAT 

REPEAT 
MEN1} 
MEN2; 
MEN3; 

UNTIL NUV1 = 0; 
GALCOlj 
CALC02} 
SECT80; 
SECT8I5 
SECT85} 
SECT90} 
SECT95; 
PAGE(X); 

UNTIL NUM = 99 
END. 
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