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SUMMARY

The Alaska Railbelt Electric Power Alternatives Study is an electric
power planning study for the State of Alaska, Office of the Governor and the
Governor's Policy Review Committee. Begun in October 1980, and extending into
April 1982, the study's objectives are to forecast the demand for electric
power through the year 2010 for the Railbelt region of Alaska and to estimate
the monetary, socioeconomic, and environmental costs of all options (including
conservation) that could be used to supply this power.

This document, Volume XI, is one in a series of 17 reports listed
below. It describes changes which were made in this project to the EPRI
Over/Under Capacity Planning model to preduce the Alaska Railbelt
Electric Energy Planning (AREEP) model. Model operations on the Alaska
Department of Administration Anchorage Data Center main frame computer are
described. Also included in the document is a revised listing of the model
code. Users of this document are expected to have the original documentation
on the Over/Under Model available.

RAILBELT ELECTRIC POWER ALTERNATIVES STUDY

Volume I - Railbelt Electric Power Alternatives Study: Evaluation of
Raiibelt Electric Energy Plans

Volume II - Selection of Electric Energy Generation Alternatives for
Consideration in Railbeit Electric Energy Plans

Volume III - Executive Summary - Candidate Electric Energy Technologies for
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1.0 INTRODUCTION

The purpose of this report is to describe the Over/Under (AREEP Version)
Model. This model was used in the Railbelt Electric Power Alternatives Study
to balance the demand and supply of electricity over the 1980-2010 time
horizon.

The Over/Under (AREEP Version) Model (AREEP-Alaska Railbelt Electric
Energy Planning was developed by modifying an existing model, the
Over/Under Capacity Planning Model, which was originally developed for the
Electrical Power Research Institute (EPRI) by Decision Focus, Incorporated
(EPRI 1978).

This document deals only with the modifications made to the model as part
of the Railbelt Electric Power Alternatives Study. In addition to this
report, the reader is expected to have the following EPRI documents describing
the Over/Under Capacity Planning Model:

- Cazalet, E. G., C. E. Clark and T. W. Keelin. 1978. Costs and
Benefits of Over/Under Capacity in Electric Power System Planning.

Prepared by Decision Focus, Incorporate, for the Electric Power
Research Institute, Palo Alto, California.

- Clark, C. E., T. W. Keé]in and R. D. Shur. 1979. Users Guide to
the Over/Under Capacity Planning Model. Prepared by Decision Focus,

Incorporated, for the Electric Power Research Institute, Palo Alto,
California.

The principal modifications made to the model as part of this study
include the following: '

- The demand uncertainty portion of the model was restructured to
‘allow the user to input three forecasts of annual peak demand (MW)
and annual energy (GWh). The probability tree method used in the
original model was eliminated.

- Provisions were made to a]]ow the fuel costs and heat rate for each
technology to be input directly. In the original model the fuel
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costs were assumed to be included with the variable cost data.
Annual fuel costs are entered directiy for the first 15 years of the
time horizon. An annual fuel escalation rate is entered to
represent escalation during the last 15 years of the time horizon.

- The model was modified to explicitly include up to 7 hydroelectric
projects. Previously, only a single hydroelectric technology could
be evaluated.

- Three additional output reports were developed and can be selected
if desired. These outputs provide data on the Anchorage-Cook Inlet
and Fairbanks-Tanana Valley load centers.

- Data input and output files were designed to allow the model to be
more easily used with the RED electrical demand model (RED - Railbelt
Electrical Demand). The peak demand and annual energy requirements
are output from the RED model in a format that can be read by the
AREEP model. The AREEP model outputs the annual prices of
electricity in a format that can be read by the RED model.

- The data input necessary to describe the financial status of the
system was reduced. '

The primary function of the AREEP model is to compute the price of
electricity. In general, the computational procedure used by AREEP to
determine the price of electricity for a particular case is presented in
Figure 1.1. The first step is to adjust the consumption forecast for
transmission line losses and unaccounted energy. This adjustment determines
the amount of energy that must be generated. Because the AREEP model
considers the Railbelt an intertied electrical system, the peak demands and
annual energy from each of the three load centers are added together and a
single annual load duration curve is developed for the combined Railbelt area.

The next step in the computational procedure is to develop a schedule for
new additions to generating capacity. Generating capacity additions are based
upon the need to meet the forecast annual peak demand, with an allowance for
line Tosses over the time horizon of the analysis, as well as a reserve margin

1.2
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FIGURE 1.1. AREEP Diagram

that allows for extra capacity in the event of unscheduled downtime of
generating plants. The model accounts for retirement of existing plants.

Once the schedule of new plant additions is established, the capital cost
and fixed cost portion of the electricity production cost can be computed. As
indicated in Figure 1.1, this information is computed and used to forecast the
production cost of electricity.

The next step in the computational procedure is choosing the available
generating alternatives that will be used to generate electricity during any
particular year. The model decides this based upon the relative variable
operating costs for the alternatives. The alternative with the Towest
operating costs is selected to be used (dispatched) to generate electricity
first, followed by the alternatives with the next lowest variable cost. The
generating alternatives are dispatched in this order until the annual energy
demand is satisfied.
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Finally, the information on the amount of electricity produced by each
generating technology is then used to compute the annual variable costs of
producing electricity for the Railbelt. As shown, the total annual costs of
power to the consumer is produced by adding the total annual fixed costs that
are computed earlier to the total annual variable costs.

The demand for electricity is partially determined by the price of
electricity. Since the price of electricity is determined by the types and
performance of the facilities used to generate electricity, electricity demand
forecasts may require some interaction between the demand and supply
forecasting models.

The interaction between the supply model (AREEP) and the demand model
(RED) is represented in Figure 1.2. Initially, a price of electricity is
assumed as input to the electrical demand model (RED Model). Using this
price, as well as other input data and assumptions, the RED model produces
forecasts of peak demand and annual energy for the Railbelt. The AREEP model
uses these forecasts of. peak demand and annual energy as input data and
produces a schedule of plant additions to the electrical generation system, as
well as a new price of electricity to the consumer. RED is then rerun with
the new price assumptions. If the two demand forecasts are relatively close,
then supply and demand are said to be in equilibrium and the process is
halted. On the other hand, if the two demand forecasts are not relatively
close, the RED and AREEP models then are rerun, producing a new price and
demand forecast.

This process is continued until the demand forecasts of two successive
iterations of RED are relatively close. In actual practice, the model user
quickly develops an understanding of how the two models relate, and
equilibrium is reached within two or three model runs.

The remainder of this report is divided into five chapters. Chapter 2
presents an overview of the model. Chapter 3 presents the data input format
for the model. Chapter 4 describes the additional output files available from
the AREEP model. Chapter 5 gives information of the new subroutines that were
added as part of the modification process, as well as the subroutines that are
no longer used. Chapter 6 presents information on the operation of the model
on the computer system.
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2.0 "DESCRIPTION: OF 'THE'MODEL

The purpose of this chapter is to present an overview of the
modifications that were made to the Over/Under Capacity Planning Model as part
of the Railbelt Electric Power Alternatives Study. The modified model is
referred to as the Over/Under (AREEP Version) model or AREEP.

As described in the Users Guide (EPRI 1979), the Over/Under Capacity
Planning Model included 6 submodels:

- demand-uncertainty model

- capacity-decision model

- production-simulation model
- fixed-charge model

- terminal-value model

- consumer-preference model

As part 6f the model modification process for this study, the
demand-uncertainty model was extensively modified. The capacity-decision and
production-simulation models were modified slightly for this study. The
fixed-charge, terminal-value, and.consumer-preference models were not
changed. The terminal-value model is not employed as part of the modeling
methodology used in the Railbelt study. Each of these models is briefly
discussed in this section.

DEMAND-UNCERTAINTY

In the original model the demand-uncertainty model created a
demand-probability tree. As indicated above, this submodel was extensively
modified as part of the Railbelt study. As part of the modeling methodology
used in this study, electrical demands are forecasted over the time horizon of
the study using a series of economic activity models and an electrical end-use
model. The end-use model developed as part of this study is called RED - the
Railbelt Electrical Demand model (see Volume VIII).

The RED model can provide three demand forecasts (Tow, medium, and high)
to the AREEP model when operating in the uncertainty mode. It is assumed that

there is a 75% probability that the true forecast is higher than the Tow

2.1




forecast; a 50% probability that the true forecast is higher than the medium
forecast; and a 25% probability that the true forecast is higher than the high
forecast. When the RED model is not operating in the uncertainty mode, all
three forecasfs are the same.(a

CAPACITY-DECISION

Few changes were made to the capacity decision model. The method used to
select what type of capacity to add at any point in time involves three stages:
initial planning and studies, licensing, and construction and startup remains
the same. The primary change was the inclusion of six additional hydroelectric
technology "slots" that allow up to seven hydroelectric projects to be
evaluated in a single model run.

PRODUCT ION-S IMULAT ION

As with the capacity-decision model, few changes were made to the
production-simulation model. One change was made to allow fuel price data to
be input directly rather than to be included as a part of the variable cost.
Another modification provides for the computation of a load duration curve for
each year of the planning horizon.

F IXED-CHARGE

No changes were made to the fixed-charge model. The data input
requirements for this model were reduced. For example, only a single cost of
capital is required.

TERMINAL -VALUE

The terminal-value model was not used as part of this study. No
modifications were made to this model.

CONSUMER-PREFERENCE

No changes were made to the consumer-preference model.

(a) Large industrial Toad is data input to RED. Unless the low, medium, and
high case industrial demand is set equal to the same number, the three
forecasts will differ.
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3.0 DATA INPUT

As with the original Over/Under model, the AREEP version is a batch
program. It uses two data files for input. The primary data file
is prepared by manipulating an existing input file with a text editor
utility. Several nondata labels are included in the file to help format data
entries and to enhance readability. The secondary data file, containing.
forecasts of peak demand and annual energy for the Railbelt, is available

from the RED model program.

PRIMARY INPUT DATA FILE

An example primary data file is illustrated in Figure 3.1. This is the
primary data file for Case 1A (Base Case Without Upper Susitna), as presented
in Volume I of the study series. The data entries in this file are located in
the correct fields to be read by.the program. In editing such a file, care
must be taken to place values in these same fields. Appendix A of this report
presents a quick guide to the data-entry fields. General rules for data entry
include the following:

1. Values must be inserted in the correct column ranges (fields).
Numbers that include a decimal point need not be right-
justified. Numbers with no decimal point must be
right-justified.

2. Any value, unless otherwise noted, can be a decimal.
3. In "decimal percent" values, 1.00 equals 100%.
4. Years are four-digit integers, as in "1980".

5. Data input 1ines are serially ordered, but their Tine numbers
are arbitrary. Any five integers can be used for the line
numbers, as long as the order of the lines remains the same.

Figure 3.1 and the following text explain the changes made to the data
input format in the AREEP version of the Over/Under Capacity Planning Model.
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00100 TITLE: RAILBELT PLAN 1A: BASE CASE W/O UPPER SUSITNA - 1-7-82CHA
*

00110
00120 * FYR THOR CONSTANT-$-SYS CONS.DISC ¢ FC PS~-YEARLY-MWINC

00130 * 1980 0 T T 0.03 T T T T 5,
00140 *

00150 PRM: LOW=--=HIGH--~INC RMBAS RMINC BEGIN WINDOW END
00160 * .30 .30 .10 0.0 0.0 -20 1980,2045 .20
00170 *

00180 REPORTS: CADD PRICES FINOUT PCOS TPCOS PDET TPDET
00190 * T T T T T - T T
00200 *

00210 REPORTS: CPRT - CsUM INTR

00220 * T T T

00230 *

00240 **kkkkkkkkkkkkekkkddR**%**¥% DEMAND UNCERTAINTY **dkkdtdhskdtaiirsabiidrshsis
00250 * )

00260 * - = = DEMAND AND ENERGY FOR EACH PERIOD OF EACH PATH AND
00270 * THE CONSERVATION DATA ARE ON THE SECONDARY FILE
00280 *

00290 2NDARY FILE:#*** *%%

00300 *

00310 *kdkkkkdkhrdhkirhtrtkkdtts CAPACITY-DECISION (CD) **kdkkkdkhhkkkhkhkhkiddkass

00320 *
00330 TECHNOLOGY: AQOGCT ANGCT AOGCC ANGCC ACST FCST F&GCD FGCC —===-

00340 CAPFYR(MW) 379 82 0 139 0 69 266 0 0
00350 ADD+1 (MW) 0 0 0 0 0 0 0 0 0
00360 ADD+2(MW)  -110 +90 +178 0 0 0 0 0 0
00370 ADD+3 (MW) 0 0 0 0 0 0o -8 0 0
00380 ADD+4 (MW) ' 0 0 0 0 0 0 0 0 0
00390 ADD+5 (MW) 0 0 0 0 0 0 0 0 0
00400 ADD+6 (MW) 0 0 0 0 0 0 -1 0 0
00410 ADD+7 (MW) 0 o o 0 0 -4 -8 0 0
00420 ADD+8 (MW) 0 0 0 0 0 0 -6 0 0
00430 ADD+9 (MW) 0 0 0 0 0 -5 0 0 0
60440 ADD+10 (MW) 0 0 0 0 0 0 0 0 0
00450 ADD+11 (MW) 0 0 0 0o .0 0 -18 0 0
00460 ADD+12 (MW) 0 -16 0 0 0 0 -19 0 0
00470 ADD+13 (MW) -9 0 0 0 0 0 0 0 0
00480 ADD+14(MW)  -14 -16 0 0 0 0 0 0 0
00490 ADD+15(MW)  -14 0 0 0 0 0 -33 0 0
00500 ADD+16 (MW) 0 0 0 0 0 0 =102 0 0
00510 ADD+17 (MW) 0 0 0 0 0 0 -65 0 0
00520 ADD+18(MW)  -32 =-18 0 0 0 0 0 0 0
00530 ADD+19 (MW) 0 0 0 0 0 0 0 0 0
00540 ADD+20 (MW)  -18 0 0 0 0 0 0 0 0
00550 ADD+21 (MW) 0 0 0 0 0 0 0 0 0
00560 ADD+22(MW)  -19 -32 0 0 0 =25 0 0 0
00570 ADD+23 (MW)  -53 0 0 0 0 0 0 0 0
00580 ADD+24 (MW) 0 0 0 0 0 0 0 0 0
00590 ADD+25(MW)  -58 0 0 0 0 -21 0 0 0
00600 ADD+26 (M) 0 0 0 0 0 0 0 0 0
00610 ADD+27 (MW) 0 0 0 0 0 0 0 0 0
00620 ADD+28(MW)  -26 0 0 0 0 0 0 0 0
00630 ADD+29 (MW) 0 0 0 0 0 0 0 0 0
00640 ADD+30 (MW) 0 0 0 0 0 0 0 0 0
00650 * '

00660 CAPLIM(MW) 379 ‘1000 178 1000 1000 800 266 300 0
00670 MIX-LONG RN 0 0 0 .10 .35 .33 0 .02 0
00680 RES MARGIN T T T T T T T T T
00690 SIZE (MW) 25 70 50 200 200 200 70 100 0
00700 1ST YR AVL 1983 1983 1983 1983 1988 1988 1980 1988 1980
00710 ADD JUS(MW) 99999 50 99999 50 50 50 50 50 50
00720 STUDIES(YR) 1 1 1 1 1 1 1 1 1
00730 LICENSE(YR) 1 1 1 1 1 1 1 1 1
00740 CONSTR. (YR) 1 1 2 3 4 4 4 2 1
00750 STARTUP (YR) 0 0 0 0 0 0 0 0 0

FIGURE 3.1. Example Primary Input Data File

3.2




00760
00770
007380
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
00930
00940
00950
00960
00970
00980
00990
01000
01010
01020
01030
01040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200

*

HYDRO TECH: AEHYD

CAPFYR(MW)
ADD+1 (MW)

ADD+2 (MW)

ADD+3 (MW)

ADD+4 (MW)

ADD+5 (MW)

ADD+6 (MW)

ADD+7 (MW)

ADD+8 (MW)

ADD+9 (MW)

ADD+10 (MW)
ADD+11 (MW)
ADD+12 (MW)
ADD+13 (MW)
ADD+14 (MW)
ADD+15 (MW)
ADD+16 (MW)
ADD+17 (MW)
ADD+18 (MW)
ADD+19 (MW)
ADD+20 (MW)
ADD+21 (MW)
ADD+22 (MW)
ADD+23 (MW)
ADD+24 (MW)
ADD+25 (MW)
ADD+26 (MW)
ADD+27 (MW)
ADD+28 (MW)
ADD+29 (MW)
ADD+30 (MW)
%*

CAPLIM(MW)

MIX-LONG RN

RES MARGIN
SIZE (MW)
1ST ¥R AVL
ADD JUS (MW)
STUDIES (YR)
LICENSE (YR)
CONSTR. (YR)
STARTUP (YR)
*
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01210 %*#*%*xkikkkkkrkkktkkrt** DPRODUCTION SIMULATION (PS) *k*skkkidmakskskihkudsds

01220 *
01230 TECHNOLOGY: AOGCT ANGCT AOGCC ANGCC ACST FCST F&GCD FGCC ===--—
*

01240

01250 MAINT-PEAK .300 .300 .300 .300 ,300 .300 .300 .300 .300

01260 1-F.O.R. .92 .92 «92 .92 .943 .943 .92 «92 092

01270 EQ AVAIL .89 +89 .85 .85 .863 .863 -85 . .85 .85

01280 *

01290 VC(M/KWH) 4.4 4.4 1.6 1.6 0.6 0.6 4.4 1.6 0

01300 VCESC/YR .02 .02 .02 .02 .02 .02 .02 .02 .02

01310 ENV(M/KWH) 0 0 0 0 0 0 0 0 0

01320 HR(BTU/KWH) 12200 12200 8000 8000 10000 10000 12200 8000C 0

01330 FTU 1 2 1 2 4 5 6 3 10

01340 * . HYDRO TECHNOLOGIES

01350 BEYDRO TECH: AHHYD —===— ==-<== ACHAK AALLI ===—- TRANS

01360 *

01370 MAINT-PEAK .300 .300 .300 .300 .300 .300 .300

01380 1-F.O.R. .95 .95 <95 .95 .95 .95 .95

01390 EQ AVAIL .94 .94 .94 .94 .94 .94 .94

01400 *

01410 VC(M/RWH) 0 0 0 0 0 0 0

01420 VCESC/YR 0 0 0 0 0 0 0

01430 ENV(M/KWH) 0 0 0 0 0 0 0

01440 *

01450 UTIL FACTOR .50 44 .50 .50 .50 .50 0

01460 * - FUEL COST CONSIDERATIONS -

01470 FUEL TYPE: 1 2 3 4 5 6 7 8 9 10

01480 FUEL COST (S/MMBTU) .

01490 FYR 0.44 1.11 5.51 1,31 1.60 6.25 1l.13 1.00 2.00 el

01500 FYR+1 0.46 1,09 5.51 1.34 1.63 6.38 1.15 1.00 2.00 %%

01510 FYR+2 0.45 1.10 5,51 1.37 1.66 6.50 1.17 1.00 2.00 falale

01520 FYR+3 0.46 1,09 5.51 1.40 1.69 6.63 1.19 1.00 2.00 falald

01530 FYR+4 0.47 1.10 5.51 1.43 1.72 6.67 1l.21 1.00 2.00 Kk

01540 FYR+5S 0.54 1.10 5,51 1.46 1.75 6,90 1.23 1.00 2.00 ol

01550 FYR+6 . 0.61 1.37 5.51 1.49 1.78 7.04 1.24 1.00 2.00 balald

01560 FYR+7 0.68 1.58 5,51 1.52 1.81 7.18 1l.26 1.00 2.00 folale

01570 FYR+8 0.76 1.68 5,51 1,55 1.84 7.32 1.29 1.00 2.00 falold

01580 FYR+9 0.89 1.87 5.51 1,58 1.87 7.47 1.31 1.00 2.00 *hE

01590 FYR+10 1.46 2,11 5,51 1.62 1.91 7.62 1l.33 1l.00 2.00 fololla

01600 FYR+1ll 1,58 3.59 5.51 1.65 1.94 7.77 1.35 1.00 2.00 el

01610 FYR+12 1.79 3.68 5.51 1.68 1.98 7.93 1.37 1.00 2.00 falold

01620 FYR+13 1,93 3.76 5,51 1.72 2.01 8.09 1.39 1.00 2.00 wE% :
01630 FYR+14 2,07 3.85 5,51 1.76 2,05 8.25 1.41 1.00 2.00 bakalid 1
01640 FYR+15 4.24 3,94 5,51 1,79 2.08 8.41 1.44 1.00 2.00 follal 1
01800 * 1
01810 FC ESC/YR .02 .02 .00 .021 .018 .02 .0160 .0000 .0000 abadd i
01820 * ?
01830 VARIABLE G-A (M/RKWH): 8.13 1
01840 * 3

01850 L.D.C.~- .10 .20 .30 .40 .50 .60 .70 .80 .50 1.00
01860 * PEAK .765 .670 .590 .540 .500 .465 .425 .385 .335 .260
01870 * vMLDC .040 .100 ,120 .120 .120 ,120 .120 .110 .090 .060
01880 * PEAK WIDTH: .025

01890 *

01900 EMERGENCY ACTIONS AND UNSERVED ENERGY

01910 *

01920 TYPE: INRUPT INTIEl1 INTIE2 VLT RD VOL Cl VOL PB VOL C2 UE

01930 CAPACITY (MW) 0 0 0 0 0 0 0 bodadd

01940 AVAILABILITY .90 .90 .90 «90 .90 .90 .90 follold

01950 CAP PROP TO DEM\ T T T T T T T il

01960 OUT(T)/VAR(T) COST\ T T T T T T T T

01970 COST(M/KWH) 70 48 48 100 300 400 500 1000

giggo COST.ESC/YR .0000 .0000 .0000 .0000 .0000 ,.0000 .0000 .0000
0 *

FIGURE 3.1. (contd)
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02000 **kdkkskkkkkrkikdkkktkthkkdk PIXED CHARGE (FC) ***tkaxkddxdtrthxsrrshkrtiornd
02010 *

02020 TECHNOLOGY: ACGCT ANGCT AOGCC ANGCC ACST FCST F&GCD FGCC —=====

02030 * :

02040 CC($/KW) 607 607 923 923 1892 1943 607 923 0

02050 CCESC/YR .014 ,014 .014 .014 .014 .014 .014 .014 .014

02060 OM($/RKW-YR) 2.5 2.5 6.6 6.6 15.3 15.3 2,5 6.6 13

02070 * DELAYS:

02080 STUDIES 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .

02090 LICENSE 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0

02100 *

02110 * DISTR

02120 TL 24 20 20 20 20 20 20 20 20 20

02130 BL 35 30 30 30 30 30 30 20 30 30

02140 * FIXED-CHARGE RATES:

02150 .0490 ,0535 .0535 .0535 .0535 .0535 .0535 ,0697 .0535 .0535

02160 * HYDRO TECHNOLOGIES

02170 HYDRO TECH: AEHYD =—==== —=-=-~ ACHAK AALLI ----- TRANS

02180 *

02190 CC{$/RW) 2610 0 0 4053 7710 0 1000

02200 CCESC/YR .014 .014 .014 .014 .014 .014 .014

02210 OM(S/KW-YR) 22 22 22 6.5 22 0 0

02220 * DELAYS:

02230 STUDIES 0.0 0.0 0.0 0.0 0.0 0.0 0.0

02240 LICENSE 6.0 0.0 0.0 0.0 0.0 0.0 0.0

02250 *

02260 TL 25 25 25 25 25 25 25

02270 BL 50 50 50 50 50 50 35

02280 * FIXED-CHARGE RATES:

02290 .0399 .0399 .0399 .0399 ,.0399 .0399 .0490

02300 *

02310 DISTRIBUTION CC($/GWH): 4000 & DESC/YR: .0140 LOSS AND UNACC: ,080

02320 *

02330 GENERAL: FYR-ASSETS INFLATION ITC ITC-NOR CWIP AFUDC

02340 * .624E09 .000 0.0 T 0.0 .076

02350 *

02360 * YEAR FYR +3 +6 +9 +12 +15 +18

02370 * EXIST. DEBT .495E09 .415E09 .364E09 .319E09 .279E09 .245E09 .214EO09

02380 * EX. DEBT INT. .239E08 .187E08 .164E08 .144E08 .126E08 ,110E08 .960E07

85330 : EX. RATE BASE .454E09 .381E09 .334E09 .292E09 .256E09 .224E09 .197E09
400

ggzlo : RATE-BASE GROWTH FYR-1l: ,000 REGULATORY LAG(YRS): 0
20

02430 *HIST.CAP.COST: .030 MAR,TAX RATE: 0.0 CASH PCT,.INT.PMTS: 1.00

02440 *

02450 *FUTURE CAPITAL COST: .030

FIGURE 3.1. (contd)
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Line Number

0ld New

AREEP (Over/Under Version) Modifications

100 100
120-130 120-130

150-160 150-160

180-190 180-220

TITLE - No change (NC)
FYR - NC

THOR - NC
CONSTANT-$-5YS - NC

CONS. DISC - NC

CD - NC
FC - NC
PS - NC
YEARLY - NC

MWINC - This must now be a decimal value greater than
zero.

PRM - NC
LOW-HIGH-INC - NC

RUBAS - NC
RMINC - NC
BEGIN - NC
WINDOW - NC
END - NC

REPORTS - The AREEP version has three additional
output reports: CPRT, CSUM, and INTR. The table
below shows which models are required to make the
various reports meaningful.

3.6
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Line Number

0Td —New AREEP (Over/Under Version) Modifications
OQutput Models that must be run for
Report output to be meaningful
¢ Ps EC
CPRT X X
CSuM X X X
INTR X X
CPRT - the capacity and energy generafion report. One
tabTe is printed for each planning reserve margin and
each demand path.
CSUM - the cost summary report. One table is printed
for each planning reserve margin and each demand path.
INTR - the Anchorage-Fairbanks intertie report. One
table is printed for each planning reserve margin and
each demand path. :
CADD - NC
PRICES - NC
FINOUT - NC
PCOS - NC
TPCOS - NC
PDET - NC
TPDET - NC
DEMAND UNCERTAINTY
230-400 None TREE - Not used (NU) as input parameters in the AREEP

version

PERIODS - NU

YRS/PERIOD - NU

3.7




Line Number

01d- ‘New . AREEP (Over/Under Version) Modifications

BRANCHES - NU

T.PROB - NU
FULL? - NU
PATHS - NU

PERFECT? - NU
PATHS: - NU

FYR DEMAND (MW) - NU

GROWTH PROBABILITIES: - NU

SHORT TERM (YRS) - NU

LONG-TERM (YRS) - NU

440 330 TECHNOLOGY: - NC
770 HYDRO TECH: - In the AREEP version line 330 may

contain up to 9 generating technologies. Line 770 may
contain up to 7 hydro technologies (technologies 10
through 16 are assumed to be hydro technologies). In
AREEP technology names beginning with an "A" are
assumed to be located in the Anchorage-Cook Inlet
area, whereas technology names beginning with an "F"
are assumed to be located in the Fairbanks-Tanana
Valley area.
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Line Number

01d New- - AREEP (Over/Under Version) Modifications
450 340 CAPFYR(MW) - NC
780
460-570 350-640 ADD+1(MW) - NC
790-1080
580 650 These lines must be blank, except for the asterisk(*)
1090 in column 7 and the line number in columns 1-5.
590 660 CAPLIM(MW) - NC
1100 )
600 670 MIX-LONG RN - Note that in AREEP the entries on lines
1110 670 and 1110 should add to 1.0.
610 680 RES MARGIN - NC
1120
620 690 SIZE(MW) - NC
1130
630 700 1ST YEAR AVL - NC
1140
640 710 ADD JUS(MW) - NC
1150
650 720 STUDIES(YR) - NC
1160
660 730 LICENSE(YR) - NC
1170 -
670 740 CONSTR.(YR) - NC
1180
680 750 STARTUP(YR) - NC
1190
3.9




Line Number

AREEP (Over/Under Version) Modifications

- 0ld New
PRODUCTION SIMULATION
720 1230 TECHNOLOGY: = NC
1350 HYDRO TECH: - for hydro technologies 10 through 16.
730 1250 MAINT-PEAK - the limitation on this value does
1370 not apply to technologies 10 through 16.
740 1260 1-F.0.R. - NC
1380
750 1270 EQ AVAIL - NC
1390
770 1290 VC(M/KWH) - fuel costs for technologies 1 through 9
1410 are entered separately; refer to 1ine 1330.
780 1300 VCESC/YR - fuel cost escalation for technologies
1420 1 through 9 are entered separately; refer to Tine 1810.
790 1310 ENV(M/KWH) - NC
1430
None 1320 HR(BTU/KWH) - heat rate for technb]ogies 1 through 9.
None 1330 FTU - fuel type used by techno]ogies 1 through 9.
This entry should be an integer 1 through 9
corresponding to one of the fuel type price streams
defined in lines 1470 through 1790. A fuel type of 10
indicates no fuel used.
None 1450 UTIL FACTOR - annual capacity factor in decimal
percent for hydro technologies (technologies
10 through 16).
None 1470-1790  FUEL COST ($/MMBTU) - fuel cost in dollars per million

BTU for each fuel type beginning in FYR. Entries must
be made for FYR and may be made for up to thirty more
years. For years beyond the last entry costs are
escalated as specified in line 1810.
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Line Number

0ld

New -

AREEP (Over/Under Version) Modifications

None

None

810

830-850

870-890

None

1800

1810

1830

None

1850-1860

1870

This 1line must be blank except for the asterisk (*) in
column 7 and the line number in columns 1 through 5.

FC ESC/YR - real fuel cost escalation rate per year as
a decimal percent. This escalation rate applies only
to the years subsequent to the last entry in lines
1490-1790.

VARIABLE G-A(M/KWH) - NC

The contents of these 1ines do not exist as data input
parameters in the AREEP version.

L.D.C - load-duration curve data. These data are
entered in the same format as in the original model.
Since the AREEP version deals with the entire year,
the load duration curve description given in line 1860
should represent the entire year. This shouid be a
typical load duration curve since AREEP calculates
load duration curves for each demand path and year.
This is done to keep the load duration curve
consistent with the peak load and annual energy input
data. P.ENRG and P.YR do not exist as data input
parameters in the AREEP version.

VMLDC - Percent of the load duration curve (LDC)
adjustment area corresponding to 0-10%, 10-20%, etc.
as a decimal percent. These values must add to 1.0.
The AREEP version uses the VMLDC values to adjust the
LDC entered on line 1860 to fit a particular year's
peak demand and annual energy. Given the peak demand
(Peak) and annual energy (Energy) for a particular
year, a yearly load factor (YLFR) is calculated

Ener

= __energy
YLFR = 5ok = 8.76.

The area under the typical LDC presented in line 1860
is calculated in AREEP. The area under the LDC (YLF)
and the YLFR calculated should be equal. If they are
not equal (within 1% of each other), a new LDC is
defined by decreasing or increasing the area under
each segment of the typical LDC by the corresponding
VMLDC percentage of the difference between YLF and
YLFR.
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Line Number

01d New - AREEP (Over/Under Version) Modifications
900 1880 PEAK WIDTH - NC ‘
940 1920 TYPE - NC
950 1930 CAPACITY(MW) - NC
960 1940 AVAILABILITY - NC
970 1950 CAP PROP TO DEM? - NC
980 1960 QUT(T)/VAR(F) COST? - NC
990 1970 COST(M/KWH) - NC
1000 1980 COST.ESC/YR - NC
FIXED CHARGE
1040 2020 TECHNOLQGY: - NC
2170 HYDRO TECH:- for hydro technologies 10 through 16.
1060 2040 CC{$/KW) - NC
2190
1070 2050 CCESC/YR - NC
2200
1080 2060 OM( $/KW-YR) - NC
2210
1100 2080 STUDIES - NC
2230
1110 2090 LICENSE - NC
2240 :
1130 2110 DISTR - NC
1140 2120 TL - NC
2260
1150 2130 BL - NC
2270




Line Number ‘
01d New AREEP (Over/Under Version) Modifications

1160 None FIXED-CHARGE PROFILES - NU

1170 None 1-N

1180 None TL/2 - NU

1190 None TL - NU

1200 None TL+1 - NU

1210 None BL - NU

None 2140-2150  FIXED-CHARGE RATES - revenue requirements for each year
2280-2290 as a percent of installed capital cost in decimal

percent. ‘

1230 2310 DISTRIBUTION CC($/GWH) - NC
DESC/YR - NC

LOSS AND UNACC - NC

1250-1260  2330-2340  FYR ASSETS - NC
INFLATION - NC

ITC - NC
ITC-NOR - NC
CWIP - NC
AFUDC - NC

1280 2360 YEAR - NC

1290 2370 EXIST. DEBT - NC

1300 2380 EX.DEBT INT. - NC

1310 2390 EX.RATE BASE - NC

1320 2410 RATE-BASE GROWTH FYR-1 - NC
REGULATORY LAG(YRS) - NC




Line Number
01d New AREEP (Over/Under Version) Modifications

B B A W B A oo N i

1340 2430 HIST. CAP. COST - NC

MAR.TAX RATE - NC

CASH PCT. INT. PMTS - NC

1360 None . INTEREST COVERAGE - Nu

COST OF COMM - NU

COST OF PREF - NU

COST OF DEBT - NU

PCT. ASSETS - NU
MAR. COST - NU
None 2450 FUTURE CAPITAL COST - The cost of capital in decimal

percent. NOTE: This should be with inflation rates
and full cost escalation rates.

SECONDARY INPUT DATA FILE

An example secondary data file is illustrated in Figure 3.2. This is the
secondary data file for Case 1A as presented in Volume I of the study series. The
following is a description of the fields in the secondary input data file.

Delivered Electricity

For each area (Anchorage-Cook Inlet, Fairbanks-Tanana Valley and
Glennallen-Valdez) and for each five year increment from the first year of the
model run (FYR), the required peak demand in megawatts and annual energy in
gigawatt hours are entered for each demand path (low, medium, and high) as

follows:
Columns Value Type
YEAR 2 -5 Integer
. LOW - (Low demand path) ,
PEAK (MW) 8 - 16 decimal
ANN (GWH) 17 - 25 decimal




kakhAkakRkrkexkkktsr DEMAND AND ANNUAL ENERGY khkkRkkR AR REN
*

----- DELIVERED ELECTRICITY - = - - -
®

PATHS: Low MED HIGH
YEAR PEAK (MW) ANN(GWH) PEAK(MW) ANN(GWH) PEAK(MW) ANN(GWH)
*

ANCHORAGE:

1980 414,9  2025.7 414.9  2025.7 414.9 2025.7
1985 496.4  2423.5 496.4 2423.5 496.4  2423.5
1990 616.2  3008.5 616,2 3008.5 616.2 3008.5
1995 719.7  3533.1 728.2  3607.6 736.7 3686.0
2000 802,4 3936.6 810.9  4011.1 819.4  4089.5
2005 897.8  4402.4 906.3  4476.9 914.8  4555.3
2010 1064.0 5213.7  1072.5 5288.1  1081.0 5366.6
FAIRBANKS: .

1980 113.4  486.6 113.4  486.6 113.4  486.6
1985 155.0  665.1 155,0  665.1 155.0  665.1
1990 269,0 1154.5 269.0 1154.5 269.0 1154.5
1995 269.5 1156.8 269.5 1156.8 269.5 1156.8
2000 208.0  892.5 208,0  892.5 208.0  892.5
2005 184.9  793.3 184.9  793.3 184.9  793.3
2010 185.1  794.4 185.1  794.4 185.1  794.4
*

GLENNALLEN::

1980 8.5 38.6 8.5 38.6 8.5 38.6
1985 10.3 47.2 10.3 47,2 10.3 47.2
1990 13.0 59.6 20,8 92.6 28.5  125.7
1995 16,9 77.3 24,7  110.4 32,4 143.4
2000 21.2 96,7 28.9  129.8 36.7  162.8
2005 25,7  117.6 33,5  150.7 41.2  183.7
2010 31.1  142.1 38.8  175.2 46.6  208.2

FIGURE 3.2. Example Secondary Input Data File




LOAD MANAGEMENT AND CONSERVATION <= = = = =

*

P~COST (M/KWH)

T-COST (1980$ X 1000)

PEAK (MW)

YEAR  ANN(GWH)

*

ANCHORAGE :

*

LOW:

1980

000000000000000000000000 0000000
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000000000000000000000000 0000000
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0000000000000000000000000000000

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

MED:

0000000000000000000000000000000
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2006
2007
2008
2009
2010

(contd)
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FAIRBANKS:

*

LOW:
1980
1981
1982
1983
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MED:
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Columns Value Type
MED - (Medium demand path)

PEAK (MW) 27 - 35 . decimal

ANN (GWH) - 36 - 44 decimal
HIGH - (High demand path)

PEAK (MW) 46 - 54 decimal

ANN (GWH) 55 - 63 decimal

The program uses linear interpolation to calculate the values for the
years between those years entered.

Load Management and Conservation

For each area (Anchorage-Cook Inlet, Fairbanks-Tanana Valley, and
Glennallen-Valdez), for each demand path (low, medium and high), and for each
year of the forecast period, inciuding FYR, the annual energy savings in
gigawatt hours, the peak demand savings in megawatts, the total cost in
thousands of FYR dollars, and the power cost in mills per kilowatt hours
resulting from load management and conservation activities are entered as

follows:
Columns Value Type
YEAR ‘ 2 -5 integer
ANN (GWH) 7-16 decimal
PEAK (MW) 17 - 26 decimal
T-COST 39 - 48 deqima]
(FYR $ X1000)
P-COST (M/KWH) 54 - 63 decimal
3.21
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4.0. DATA OUTPUT

This chapter describes the three new reports produced by the AREEP
version of the Over/Under model. These reports are called the Capacity and Energy
Generation report (CPRT), the Cost Summary report (CSUM), and the
Anchorage-Cook Inlet-Fairbanks-Tanana Valley Intertie report (INTR). The
figures used to illustrate the reports are AREEP outputs for Case 1A (Base
Case Without Upper Susitna), as presented in Volume I of the study series. In
addition to describing these reports, differences from the original reports of the
EPRI Over/Under model are noted and tbe AREEP output data file used by the RED

model 1is described.

CAPACITY AND ENERGY GENERATION (CPRT)
Tables: 1 per PRM, per tree path

The CPRT report (Figure 4.1) shows the capacity in megawatts and the energy
generation in gigawatt hours for the technology types and years of the
planning horizon.

Each table in the report contains a summary line at the top with these entries:
BY YEAR - the planning horizon for this table.
PRM - the planning reserve margin for this table.

TREE PATH - the demand path (LOW, MEDIUM, or HIGH) for this table. AIl1
ones represent LOW demand, all twos represent MEDIUM demand, and all
threes represent HIGH demand.

Beneath this top summary line, there are up to twelve columns of data,
depending on the number of technology types with capacity and energy
generation available. The column headings are as follows:

YEAR - the year in which capacity (energy generation) is available.
Additions and retirements are made as of the beginning of the year.

DEMAND - the total demand in megawatts for that year. This is the sum of
the data input demand for the three areas, (Anchorage-Cook Inlet,
Fairbanks-Tanana Valley and Glennallen-Valdez) times COINF, times

(1 + ELOSS), where ELOSS is the "loss and unaccounted for" data input
value and COINF is the "coincidence factor", set in subroutine INCONS.
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RAILBELT PLAN 3A: BASE CASE W/D UPPER SUSITNA = {=7=B2CHA CPRT REPORT
PEAK DEMAND & CAPACITY (MW) BY YEAR: §980-2010, PRM= 0,300, TREE PATH= 222222

YEAR DEMAND HYDRO ADGCT ANGCT ADGCC ANGCC ACST FCST F&GCD FGCC

1980 562, 46, 379, 82, Ue 139. 0. 69, 266, 0.

1981 589. 58, 379, 82, 0. 139, 0. 69. 266, U.

1982 615. 58, 269, 172, 178, 139. 0. 69. 266, 0.

1983 641, 58, 269, 172, 178, 139. 0, 69, 258, 0.

1984 667. 129, 269, i72, 178, 3139, 0. 69, 258, 0.

1985 693. 1is, 269, i72, 178, 139, 0, 69. 258. 0.

19086 744, 129, 269, 172, 178, 139, O, 69. 2517, 0.

1987 796, 129, 269, 172, 178, 139, 0. 65, 249, 0.

! 1988 847, 219, 269, 172, i78, i39. 0. 65, 243, 0.
1989 898, 219, 269, 172, 178, 139, 0o 60, 243, o,

1990 949, 219, 269, 172, 178, 139, 0. 60. 243, 0.

1991 974, 219, 269, 172, 178, 139, 0. 60. 225. 100,

1992 998, 430, 269, 156, 178, 139, 200, 60, 206, 100,

= 1993 1022, 430, 260, 156, 1786, 139, 200, 60, 206, 100,
~o 1994 1047, 430, 246, 140, 178. 139, 200, 60, 206, ioo,
1995 10714, 437, 232. 140, i78. 139, 200, 60, 173, 100,

. 1996 1076, 545, 232, 140, 178, 339, 200, 60, 1. 100.
1997 1082, 545, 232, 140, 178, 339, 200, 260, 6. 100,

1998 1087, 545, 200, 122, 178, 339, 200. 260, 6. 100,

1999 1092, 545, 200, 122, 178, 339, 200, 260, 6, 100,

2000 1098, 545, 182, 122, 178, 339, 200, 260, 6, 100,

2001 1114, 545, 182, 122, 178. 339, 200, 260, 6. 100,

2002 1130, 875, 163. 90, 178. 339, 200, 235, 6. ioo0,

2003 1146, 875, 110, 90, 178, 339, 200. 235. 6. 100,

2004 1162, 875, 110, 90, 178. 339, 200, 238, 6. 100,

2005 1178, 817s. 52. 90, 178, 339, 200, 214, 6. 100,

2006 1214, 875. 52. 90. 178, 339, 200. 214, 6. 100,

2007 1250, 875, 52, - 90, 178. 339, 200. 214, 6. 100,

2008 1286, 875. 26, 90, 178, 339, 200, 214, 6. io00,

2009 1322, 875, 26, 90. 1718, 339, 200, 214, 6, ioo0,

2010 1358, 875. 26, 90, 178, 339, 200. 214, 6. 200,

FIGURE 4.1. CPRT Report
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RAILBELT PLAN 1At BASE CASE W/D UPPER SUSITNA = 1=7-82CHA

ENERGY GENERATION

YEAR

1980
1981
1982
1983
1984
1985
1986
1987
198¢
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

ENERGY

2755,
2881,
3008.
3134,
3260,
3387,
3629,
3sio.
4112,
4354,
4596,
4730,
4864,
4997,
5131,
5265.
5299,
5333,
5368,
5402,
5436,
5520.
5603,
5687,
5771,
5855,
6035,
6216,
6397,
6578,
6758,

(GWH) BY YEAR:

HYDRO

254,
254,
254,
254,
254,
254,
254,
646,
648,
648,
648,
679,
619'
679,
710,
710,
710,
710.
710,
710,
710,
2155,
2155,
2155,
2155,
2155,
2155,
2155,
2155,
2155,

ADGCT

2013,
763,
835,
940,
405,

1338,

1423,

1237.

1344,
953,

1861,
749,
857,
964,

12,

1980~-2010, PRM= 0,300, TREE PATH= 222222

ANGCT

4.

AQGCC

9.
1366,
1368,
1373,
1400,
1403,
1460,
1400,
1402,
1410,
1410,
1410,
1410,
1390,
1105,

209,

3.

FIGURE 4.1.

ANGCC

245,
19,
28,
38,

1057,
2235,

966,

992,
1020,
1045,
i110,

164.

176.

189.

360,

531,

702,

875,

1049,
1222,

(contd)

ACST

FCST

537,
537.
537.
537,
458,
537.
537,
537.
496.
457,
496,
.4217.
436.
443,
496,
496,
2013,
2049,
2020,
2026.
2034,
1668,
1738,
1809,
1716,
1722,
1727.
1730,
1732,
1734,

F&GCD

CPRT REPORT

FGCC



ENERGY - the total energy generation in gigawatt hours required for that
year. This is the sum of the data input energy generation for the three
areas, (Anchorage-Cook Inlet, Fairbanks-Tanana Valley, and
Glennallen-Valdez) times (1 + ELOSS).

HYDRO - The capacity and energy generation for all hydro technologies
(entered on line 770 of the data input) are combined in this column.

TECHNOLOGY TYPES - The next several columns are the technology names
entered on Tine 330 of the data input. Data in these columns are the
capacity (energy generation) available from each of these technology
types. If a technology has no capacity (energy generation) for every
year of the planning horizon, then the technology will not be listed in
the table.

COST SUMMARY REPORT (CSUM)

Tables: 1 per PRM, per tree path

The CSUM report (Figure 4.2) shows the total electrical requirement costs
broken down by deliverea energy and load management and conservation. This
report combines the costs derived from the model and the costs supplied from
the secondary input data file.

The top line of each table in the report contains the following entries:
PRM - the planning reserve margin for the table.
TREE PATH - the demand path (LOW, MEDIUM, or HIGH) for this table. A1l

ones represent LOW demand, all twos represent MEDIUM demand, and all
threes represent HIGH demand.

The column headings for this table are as follows:
YEAR - the year for which the costs are shown, as of the end of that year.

TOTAL ELECTRICAL REQUIREMENTS:

ANNUAL ENERGY - the energy generation in gigawatt hours required for that
year. This is the sum of the ANNUAL ENERGY entries under the DELIVERED
ENERGY and the LOAD MANAGEMENT AND CONSERVATION headings.

PEAK - the peak demand requirements in megawatts for that year. This is
the sum of the PEAK entries under the DELIVERED ENERGY and LOAD
MANAGEMENT AND CONSERVATION headings.

TOTAL COST - the total costs of energy in FYR millions of dollars for

that year. This is the sum of the TOTAL COST entries under the DELIVERED
ENERGY and LOAD MANAGEMENT AND CONSERVATION headings.
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HAILBELY PLAN 1A3 BASE CASE ¥/0 UPPER SUSITNA = 1-7-R2CHA CSUM REPORT

‘PRN= 0,300 TREE PATH= 222222
' ) LOAD WANAGEMENT AND
TOTAL ELECTRICAL REQUIREMENTS DELIVERED ENERGY CONSERVATION ELECTRICITY

ANNUAL TOTAL POWER ANNUALL TOTAL POWER ANNUAL TOTAL POWER
YEAR ENERGY PEAK COST . COST ENERGY PEAK CasT Cost ENERGY PEAK COST COST
(GwH) (MW) 19808 - M/KWH (GWH) (MW) 19808 - M/KWH (GHH) (MW) 19808 - M/KWH

MILLIONS MILLIONS MILLIONS
1980 2755. 562, 113,23 41.1 2755, 562, 113.23 41.1 0. 0. 0.00 0.0
1981 2881, 589. 118,64 41.2 2881. 589, 119.64 41.2 0. - 0. 0,00 0.0
1982 joos, 615, 129,79 43,2 3008, 615, 129.79 43.2 0, 0. 0.00 0.0
1983 3134, 641, 135.54 43,2 3134, 641, 135,54 43.2 0. 0. 0.00 0.0
1984 3260, 667, 136.22 41.8 3260. 667. 136.22 41.8 0. 0. 0.00 0.0
1985 3387, 693, 127.89 37.8 3387, 693, 127.89 3.8 0. 0. 0.00 0.0
1986 3629, 744. 139,21 38.4 3629. 744. 139.21 38.4 0. 0. 0.00 0.0
1987 3870, 796. 155,25 40,1 3g70. 796, 155.25 40.1 0. 0, 0.00 0.0
1989 4112, 847, 180.20 43.8 4112, 847. 180,20 43,8 0. 0. 0.00 0.0
1989 4354, 898. 204,09 46,9 4354, 894, 204.09 46.9 0. 0. 0.00 0.0
1990 4596. 949, 193.02 42,0 4596, 949, 193.02 42.0 0, 0. 0,00 0.0
1991 4730, 974, 218.61 46.2 4730, 974. 218,61 46.2 0. 0. 0.00 0.0
1992 4864, 998, 258.16 53.1 4864. 998, 258,16 53.1 0. 0. 0,00 0.0
1993 4997, 1022, 267.80 53.6 4997. 1022, 267.80 53.6 0. 0, 0.00 0.0
1994 5131. 1047, 279.44 54.5 5131. 1047, 279.44 54.5 0. 0. 0.00 0.0
+~ 1995 5265. 1071, 320.29 60,8 5265. 1071, 320.29 60.8 0. 0. 0,00 0.0
Ln 1996 5299, 1076, 339.58 64,1 §5299. 1076, 339.58 64.1 0. 0. 0,00 0.0
1997 5333, 1082, 355.52 66,7 5333. 1082, 355.52 66.7 ' 0. 0. 0.00 0.0
1998 5368, 1087, 361,12 67.3 5368, 1087, 361.12 67.3 0. 0. 0,00 0.0
1999 5402, 1092, 376.26 69.7 5402. 1092, 376.26 69,7 0. 0. 0,00 0.0
2000 5436. 1098, 3g1.78 70,2 5436. 1098, 381.78 70,2 Q. 0. 0.00 0.0
2001 5520, 1114, 388.00 70.3 5620. 1114, 388,00 70.3 0, 0. 0,00 0,0
2002 5603. 1130, 418.64 14.7 5603. 1130, 419.64 4.7 0. 0, 0,00 0.0
2003 5687. 1146. 423.46 74,5 5687. 1146, 423.46 74.5 0. 0. 0.00 0.0
2004 5771. 1162, 420,88 74.3 5771. 1162, 420.98 74.3 [ 0. 0.00 0.0
2005 5855, 1178. 436.72 74.6 5855, 1178, 436.72 74.6 0. 0, 0.00 0.0
2006 6035, 1214. 449.34 74.5 6035. 1214, 449.34 74.5 0. 0, 0.00 0.0
2007 6216. 1250, 462,62 74.4 6216. 1250, 462.62 74.4 0. 0. 0.00 0.0
2008 6397. 1286, 476,46 74.5 6397, 1286, 476.46 74.5 0. 0. 0.00 0.0
2009 6576. 1322, 491.05 74.7 6578, 1322, 491.05 4.7 0. 0. 0.00 0.0
2010 6758. 1358, 515.32 76.3 6758, 1358, 515,32 76.3 0. o, 0,00 0.0

PVTC 5474.43 5474.43 0,00
LPC ' 58,0 58.0 : 0.0

FIGURE 4.2. CSUM Report



POWER COST - the total power cost in FYR mills per kilowatt hour for that
year. This is the TOTAL COST entry divided by the ANNUAL ENERGY entry,
times a scaling factor of 1000.

DELIVERED ENERGY:

LOAD

FYR mills per kilowatt hours for that year. This is the TOTAL COST entry

ANNUAL ENERGY - the delivered energy generation requirements in gigawatt
hours for that year. This is the sum of the data input annual energy for
the three areas (Anchorage-Cook Inlet, Fairbanks-Tanana Valley, and
Glennallen-Valdez) times (1 + ELOSS) where ELOSS is the "loss and
unaccounted for" data input value.

PEAK - the delivered energy peak demand requirements in megawatts for
that year. This is the sum of the data input demand for the three areas
(Anchorage-Cook Inlet, Fairbanks-Tanana Valley, and Glennallen-Valdez)
times COINF, times (1 + ELOSS) where COINF is the “"coincidence factor"
set in subroutine INCONS. '

TOTAL COST - the total cost of delivered energy in FYR millions of
dollars for that year. This is.the POWER COST entry times the ANNUAL
ENERGY entry, divided by a scaling factor of 1000.

POWER COST - the cost of delivered energy in mills per FYR killowatt hour
for that year. This is the sum of the V+E+0 entry and the FIXED entry
under the FYR DOLLARS heading of the PRICES report.

MANAGEMENT AND CONSERVATION ELECTRICITY:

ANNUAL ENERGY - the amount of energy generation in gigawatt hours
displaced by load management and conservation activities for that year.
This is the sum of the data input load management and conservation energy
entries for the three areas (Anchorage-Cook Inlet, Fairbanks-Tanana
Valley, and Glennallen-Valdez).

PEAK - the amount of peak demand in megawatts displaced by load
management and conservation activities for that year. This is the sum of
the data input load management and conservation peak demand entries for
the three areas times COINF, where COINF is the "coincidence factor" set
in subroutine INCONS.

TOTAL COST - the total cost of load management and conservation

activities in FYR miliions of dollars for that year. This is the sum of

the data input load management and conservation total cost entries for
the three areas divided by a scale factor of 1000.

POWER COST - the cost of Toad management and conservation activities in

divided by the ANNUAL ENERGY entry, times a scale factor of 1000.
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The bottom of the table contains two summary lines:

PVTC - The present value of the TOTAL COST column. That is,

LR i
- 1+ INFLA
PYTC = TCryp + 2, [TCFYRH' (1 FCDSC ) ]

where: TCFYR = total cost for the first year of the model

LR = number of years in the planning horizon

TCFYR+i = total cost in year FYR+i of the planning horizon
INFLA = data input value: "annual inflation rate"

CDSC = data input value: "consumer discount rate"

**NOTE: In the study, INFLA was set equal to zero and CDSCvequal to 3 percent,
the "real" discount rate. The same results will be forthcoming if a
consistent set of nominal rates--e.g., seven percent and ten percent,
respectively--are used.

LPC - Levelized power cost. That is,

LPC = (PVTC x 1000)/

LR | i
R 1 + INFLA
AEpyg * 2 [AEFYR+1 (1 ¥CDSC ) ]

annual energy for the first year of the model

where: AEFYR
AEFyR+i = annual energy for year FYR+i of the planning

horizon
and LR, INFLA, CDSC are as above.

ANCHORAGE-COOK INLET - FAIRBANKS-TANANA VALLEY INTERTIE REPORT (INTR)

Tables: 1 per PRM, per tree path

The INTR report (Figure 4.3) shows the peak demand and energy requirements for
the Anchorage-Cook Inlet, Glennallen-Valdez, and Fairbanks-Tanana Valley areas
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RAILBELT PLAN 1A: BASE CASE W/Q UPPER SUSITNA = 1=T7=82CHA

PRN= 0,300 TREE PATH= 222222
ANCHORAGE
PEAK INSTALLED ANNUAL ANNUAL
DEMAND CAPACITY ENERGY GENERATION LOLP
YEAR (MW) (Md) (GWii) (GWiH) DAYS/10 ¥R
1980 457.2 646.0 2229.4
1981 475.3 658.0 2317.2 2316.4 10.593
1982 493.3 816.0 2405.0 2404.9 0.356
1963 511,3 816.0 24928 2492,1 1.007
1984 529,.2 816.0 2580,6 2580,6 0.201
1985 547,2 816,0 2668.4 2928,3 1.283
1986 575.4 '816.,0 2804,5 3064,.3 2.145
1987 603,5 816.0 2940,7 32006,1 6.701
1988 631,.7 906.0 3076.9 3336,7 2.356
1989 659,.8 906.0 3213,0 3472.6 4,334
1990 688,0 906.0 3349,2 4136.3 0,207
1991 713.0 906.0 3482.4 4182,0 0,091
~ 1997 738.0 1097.0 dets.7 4435.3 0.000
. 1993 763,14 1088,0 3748.9 4558.8 0.001
1994 788.1 1058.0 3882,2 4683,0 0.003
1995 813.1 1051.0 4015.4 4572.1 0,016
1996 831.9 1251.90 4106.8 4774.4 0.016
1997 850.7 1251,0 4198.1 3317.1 0.008
1998 869.4 1201.0 4289.5 3345,.5 0.023
1999 888.2 ' 1201.0 4380.8 3377.7 . 0.025
2900 907.0 1183.0 4472.2 3406,.4 0.043
2001 928.6 .1183,.0 4577.3 3480.8 0.048
2002 950.2 1462.0 4682.4 3935.1 0,002
2003 971.9 1409.0 4787,6 3948.4 0.007
2004 993.4 1409,0 4892.7 3961,7 0.012
2005 1015.0 1351.0 4997.8 4138.0 0,078
2006 1052.0 t1351.0 5178.3 4312.6 0.140
2007 1089.1 1351,0 5358,8 4488,3 0.224
2008 1126.1 1325,0 5539.3 4665,0 0.537
2009 1163,2 1325.0 5719.9 4826,0 0,860
2010 1200.2 1325,0 5900,.4 4991,7 0,275

FIGURE 4.3. INTR Report




RAILBELT PLAN i1A: BASE CASE W/0 UPPER SUSIYTNA = {=7=82CHA

PRM= 0,300 TREE PATH= 222222
FAIRBANKS INTERTIE
PEAK INSTALLED ANNUAL ANNUAL MAXIMUM ENERGY
DEMAND CAPACIILY ENERGY GENEKATION CAPACITY TRANSFER
YEAR (MW) (MW) (GwH) (GwH) (MW) (GWH)
1980 122,5 335.0 525.5%
1981 131.5 335.0 564.1 564.1 0.0 0.0
1982 140.4 35,0 602.6 602,6 0.0 0.0
1983 149.4 327.0 641.2 641.2 0,0 0,0
1984 158.4 327.0 679.8 679.8 0,0 0.0
1985 167.4 327.0. 718,3 458,.3 0,0 259.9
1986 192.0 326.0 824.0 564,.0 0.0 259.8
1987 216.6 314.0 929.7 669.7 0,0 259,4
1988 241.3 308.0 1035.4 775.4 0,0 259.8
1989 265.9 303.0 1141.1 481.1 0,0 259.6
1990 290.5 303.0 1246.9 459.7 0.0 787.1
1991 290.6 385,0 1247.4 547.8 0.0 699.6
1992 290,7 366,0 1247.9 428,2 0,0 819.6
1993 290,86 366.0 1248.4 438,4 0.0 09,9
1994 291.0 366,0 . 1248.8 448.0 0.0 600,.8
P 1995 291.1 333.0 1249.3 692,.7 0.0 556,7
o 1996 277.8 231,.0 1192,3 524.6 46,9 667.6
1997 264.5 366.0 1135,2 2016.2 0.0 -881.0
1998 251.2 366.0 1078.1 2022.1 0.0 -944,0
1999 237.9 366.0 1021.0 2024.1 0.0 =1003.1%
2000 224.6 366.0 963.9 2029,7 0,0 -1065.8
200¢ 219.7 366.0 942.5 2039.0 0,0 =1096,5
2002 214,17 341.0 921.0 1668,4 0.0 ~747 .4
2003 209,7 341.0 ' 89Y.6 1738.8 0.0 -839,2
2004 204.7 341.0 878.2 1809,2 0,0 -931.0
2005 199,7 320.0 856.8 1716.5 0.0 ~-859.8
2006 199,7 320.0 857.0 1722.17 0.0 “865.7
2007 199.8 320.0 857.2 1727.17 0.0 =870.5
2008 199,.8 320,0 857.5 1731.8 0,0 -874.3
2009 199.9 320.0 857.7 1751.5 0.0 =893,7
2010 199.9 420.0 858,0 1766.6 0,0 -908.7

FIGURE 4.3. (contd)



together with the installed capacity and energy generation available from the
Anchorage-Cook Inlet and Fairbanks-Tanana Valley technologies. The intertie
portion of the report gives the amount of energy transferable from the
Anchorage-Cook Inlet technologies to the Fairbanks-Tanana Valley area or from
the Fairbanks-Tanana Valley technologies to the Anchorage-Cook Inlet and
Glennalien-Valdez area, for each year of the planning horizon.

The top line of each table in the report contains the following entries:
PRM - the planning reserve margin for the table.

TREE PATH - the demand path (LOW, MEDIUM, or HIGH) for this table. A1l
ones represent LOW demand, all twos represent MEDIUM demand, and all
threes represent HIGH demand.

The column headings for this table are as follows:
ANCHORAGE :

YEAR - the year of the planning horizon for which the other values on
that Tine apply.

PEAK DEMAND - the peak demand requirements in megawatts for that year for
Anchorage-Cook Inlet and Glennallen-Valdez. This is the sum of the data
input demand entries for Anchorage-Cook Inlet and Glennallen-Valdez times
(1 + ELOSS), where ELOSS is the "loss and unaccounted for" data input

value.

INSTALLED CAPACITY - the capacity in megawatts available for that year
from Anchorage-Cook Inlet technologies. An Anchorage-Cook Inlet :
technology is identified in lines 330 and 770 of the input data by a
technology name beginning with 'A',

ANNUAL ENERGY - the annual energy requirements in gigawatt hours for that
year for Anchorage-Cook Inlet and Glennallen-Valdez. This is the sum of
the data input annual energy entries for Anchorage-Cook Inlet and
Glennallen-Valdez times (1 + ELOSS), where ELOSS is the "loss and
unaccounted for" data input value.

ANNUAL GENERATION - the annual energy generation in gigawatt hours from
Anchorage-Cook Inlet technologies for that year.

LOLP - the year]y expected loss-of-load probability in days per

10 years. This is the probability that demand will exceed the available
capacity of all plants and emergency actions (not 1nc1ud1ng unserved
energy), multiplied by 3652.5, the number of days in ten years.




FAIRBANKS :

YEAR - the year of the planning horizon for which the other values on
that line apply.

PEAK DEMAND - the peak demand requirements in megawatts for that year for
Fairbanks-Tanana Valley. This is the data input demand entry for
Fairbanks-Tanana Valley times (1 + ELOSS), where ELOSS is the "loss and
unaccounted for" data input value.

INSTALLED CAPACITY - the capacity in megawatts available for that year
from Fairbanks-Tanana Valley technologies. A Fairbanks-Tanana Valley
technology is identified in 1lines 330 and 770 of the input data by a
technology name beginning with 'F'.

ANNUAL ENERGY - the annual energy requirements in gigawatt hours for that
year for Fairbanks-Tanana Valley. This is the data input annual energy
entry for Fairbanks-Tanana Valley times (1 + ELOSS) where ELOSS is the
"loss and unaccounted for" data input value.

| ANNUAL GENERATION - the annual energy generation in gigawatt hours from
Fairbanks-Tanana Valley technologies for that year.

INTERTIE:

MAXIMUM CAPACITY (MW) - If positive, this is the excess capacity (after
satisfying Anchorage-Cook Inlet and Glennallen-Valdez capacity
requirements) available from Anchorage-Cook Inlet technologies to fill
unsatisfied Fairbanks-Tanana Valley capacity requirements in that year.
If negative, this is the excess capacity (after satisfying
Fairbanks-Tanana Valley capacity requirements) available from
Fairbanks-Tanana Valley technologies to fill unsatisfied Anchorage-Cook
Inlet and Glennallen-Valdez capacity requirements in that year.

ENERGY TRANSFER (GWH) - If positive, this is the excess energy (after
satisfying Anchorage-Cook Inlet and Glennallen-Valdez energy
requirements) available from Anchorage-Cook Inlet technologies to fill
unsatisfied Fairbanks-Tanana Valley energy requirements in that year. If
negative, this is the excess energy (after satisfying Fairbanks-Tanana
Valley energy requirements) available from Fairbanks-Tanana Valley
technologies to fill unsatisfied Anchorage-Cook Iniet and
Glennallen-Valdez energy requirements in that year.

PRODUCTION DETAIL REPORTS (PDET and TPDET)

The tables for the PDET and TPDET reports are identical to those
described in the Over/Under Users Guide with the exception that, in the AREEP
version, all hydro technologies are combined and are labeled together under

the name of the first hydro technology (Technology #10).
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PRODUCTION COST REPORTS (PCOS and TPCOS)

The tables for the PCOS and TPCOS reports are identical to those
described in the Over/Under Users Guide with the exception that in the AREEP
version, the hydro technologies are broken out by thejr proportional

contribution to total hydro energy.

DATA FILE OUTPUT

One data file is written by the program for use by the RED model. This
file contains the power cost for delivered energy in FYR dollars per kilowatt
hour, for the MEDIUM demand path of every planning reserve margin (PRM). This
is the same as the POWER COST column under the heading DELIVERED ENERGY of the
CSUM report, divided by a scale factor of 1000. The complete format of the

file is as follows:

Record No. Field Format
1 PRM F5.3
2 PCFYR F10.4
3 : PCFYR+1 . F10.4
etc. etc. etc.
e ] .
® . ) e
e ® ®
LR+2 PCFYR+LR F10.4
where:
PRM = planning reserve margin for the following set of costs
PCFYR+1 = power cost ($/kWh) for delivered energy under the MEDIUM

demand path in year FYR+i
FYR = first year of the model run
LR = number of years in the planning horizon.

Records 1 through LR+2 are repeated for every planning reserve margin of

the model run.
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5.0 OVERVIEW OF THE COMPUTER PROGRAM

The AREEP version of the Over/Under model consists of the main program, a
Block Data subroutine, and 63 additional subroutines. Of these 63
subroutines, 12 are new, 37 have been modified from the original model, and 8
are unchanged from the original model. The remaining 6 routines are original
routines not used in the AREEP version, but which have been included in the
source code. A1l AREEP additions to the original Over/Under code are
identified with a distinct set of 1line numbers beginning with the characters
“MOD". Original source lines not used in the AREEP version have been

commented out; i.e., a "C" is in column one of each of these FORTRAN
statements. Appendix B gives a complete 1isting of the AREEP source code.

MAIN PROGRAM

In the AREEP version, the main program has been extensively modified. A
major change to the original Over/Under model is the elimination of the Demand
Uncertainty model and the corresponding provisions to directly input demand
and energy values for various demand growth possibilities. Other
modifications include a restructuring of the primary data input file format
with provisions for up to 16 technologies and separate fuel cost input, and
the fitting of load duration curves for each year.

Table 5.1 Tists the subroutines included in the AREEP version by order of
call. 1In reference to the original Over/Under model, the subroutines have
been categorized as follows:

New - new subroutine
Mod - modified subroutine
UC - unchanged subroutine
NU - original subroutine, but not used
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TABLE 5.1. Subroutines in Order of Call

Subroutine Line Number of Call New Mod uc NU 3
TNCONS MODO 1680 X - 3
SETPAR MOD02900 X :
READSF MOD03870 X 1
DEMPYR MOD04250 X .
DETLDC MOD04670 X 3
FALPHA 3230 X |
INICEP 3660 X 1
INTEG 3670 X |
INTEG 3680 X E}
SGROW 3740 X 2
/ SORDER 3750 X
SCPRS 3930 X
SCPROB 3950 X
CAPCON 4430 X
FAIRCK MOD05460 X
FLORDR MOD05850 X
LORDER MOD05870 X
LORDER 4860 X
PRMGN 4880 X
PRODUC 5380 X
CAPPRE 21760 X
BALPRE 21770 X
BALLDC 21930 X
HYDRO 21980 2 X
BALERU 22000 X
PRTPD 22290 X
EXPEN 22360 X
EVC MOD09340 X
PRTAPC 22400 X
CEXS 5670 X
CEXD MOD06850 X
PRMGN 6510 X
CPLAN 6560 X
DSTAT 38540 X
DIFF 46460 X
INTEG 46510 X
DSTAT 39070 X
DIFF 46460 X
INTEG 46510 X
AMWUP 39310 X
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TABLE 5.1. (cont'd)

Subroutine Line Number of Call New Mod
PRODUC 6830 X
CAPPRE 21760 X
BALPRE 21770 X
BALLDC 21930
HYDRO 21980 X
BALERU 22000 X
PRTPD 22290 X
EXPEN 22360 X
EVC MOD09340 X
SYNUMS MOD09400 X
SVENG MOD09470 X
PRTAPC 22400 X
DPRNT 7530 X
DEMPRT MOD07290 X
PROLEY 7570 X
LEVEL 20650
LEVEL 20840
TERFIX 7640 X
FOMESC 7760 X
TERM 7810
PRMGN 45840
CEPMOD 7880 X
START 7890 X
CAPCUR 7900 X
AMORT 7910 X
FXCHAR 7920 X
FXCHRL 7930 X
FXCWIP 7940 X
CAAHOR 7950 X
DIST 7960 X
PLMEXC 7970 X
COMFIN 7980 X
FIXITC 34808
QOST 34200 X
FIXITC 34480
QOST 34580 X
NORITC 34900 X
CEPFIX 7990 X
FIXOM 8050 X
PRTFIN 8320 X
WRTPRC * 8750
WRTSUM MOD07630 X
WRTINT MOD07690 X
PTCOST 9790
PTCOST 10010
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SUBROUTINES

Each of the new AREEP subroutines is described in this section. These
descriptions follow the order in which the subroutines are called. The

i G T e SR P O S

subroutine name in each heading below is followed in parentheses by the
program line number where that subroutine begins.

Subroutine INCONS - (MOD13050)

This subroutine sets the values for various parameters. These variables
and their values are as follows:

ALPHA = 0.5 ALPHA was formerly calculated in subroutine
FALPHA. Refer to page B-18 of the Over/Under
Users Guide for a description of this
parameter. ALPHA is currently used in line
3380 and in Subroutine CEXD (called on 1line MOD6850)

FCPER1 = 20. These parameters are various years in the §
FCPERZ2 = 5. planning horizon. They are used in computing f
FCPER3 = 6 expected demand growth rates (1lines MOD4920 §
MOD6670 - MOD6700, and MOD06850 of the main ;
program) . é
COINF = 0.97 .Coincidence factor. This is used as a %

multiplier to adjust the sum of the input peak
demand for the three areas (Anchorage-Cook
Inlet, Fairbanks-Tanana Valley, and
Glennalien-Valdez).

ALLINT = 260. (GWh) This parameter is used in subroutine BALERU to

restrict the amount of energy transferred from
Anchorage-Cook Inlet to Fairbanks-Tanana

] Valley in years 5-9 (1985-1989). That is, in

. years 1985-1989, up to 260 GWh of energy can

be transferred from Anchorage-Cook Inlet to

Fairbanks-Tanana Valley. For years 1-4

(1981-1984), it is assumed that no energy can
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be transferred from Anchorage-Cook Inlet to
Fairbanks-Tanana Valley. For 1990 and on, the
only limitation on energy flow from
Anchorage-Cook Inlet to Fairbanks-Tanana Valley
is the amount available after satisfying the
Anchorage-Cook Inlet area and

Glennallen-Valdez area requirements.

The following parameters are former data input variables:

NP =6 The number of periods is set to 6.

NYPP = 5 The number of years per period is set to 5.

NB =1 The number of branches on a path is set to 1.

NSCEN = 3 The number of demand paths is 3 (low, medium,
high).

Q = 0.5 The probability of the middle path (medium) in

the 3 path system is 0.5.

RSNOT FALSE. These are not used in the AREEP version.
PERFCS = .FALSE.

Subroutine SETPAR - (MOD13570)

This subroutine sets the values of former input parameters. These
variables and their values are:

HYEN(1) = O. The maximum available energy from the hydro
HYEN(2) = O. technologies. The HYEN array is not used in
HYEN(3) = O. the AREEP version.

HYMULT(1) = 1.0 CAPACITY MULTIPLIER

HYMULT(2) = 1.0

HYMULT(3) = 1.0

HYPROB(1) = 0.0 HYDRO PROBABILITIES:

HYPROB(2) = 1.0 . In AREEP, normal weather conditions are assumed
HYPROB(3) = 0.0 for each year.

5.5




HYINC = O. NORMAL WEATHER HYDRO ENERGY. INCREASE PER MW
ADDED (MWH)

FTIME(1) = 1.0 P.YR. 1In AREEP, the peak season is 100% of

the year.
FENG(1) = 1.0 P.ENRG. In AREEP, 100% of annual energy

demanded is in the peak season.
PRERT = .150 PCT.ASSETS - PREF. Percent of assets

financed by preferred stock.
DBTRT = .490 PCT. ASSETS - DEBT. Percent of assets

financial by debt. 4
cov(l) = 2.0 * INTEREST COVERAGE 'g
Cov(2) = 3.0 . Interest - coverage ratios. .
Cov(3) = 4.0
cov(4) = 5.0
CovV(5) = 6.0
cov(e) = 7.0

NOTE: The following are former input variables that are set in AREEP (lines
MOD03550 - MOD03620 of the main program) to the data input value FUTURE
CAPITAL COST.

COC - COST OF COMM

PRECOV - COST OF PREF
EMBPRE - MAR. COST OF PREF
AINT - COST OF DEBT

EMBDRT - MAR. COST OF DEBT
EMBCOM - MAR. COST OF COMM

Subroutine READSF (MOD013930)

This subroutine reads the secondary input file contaihing the average
energy and peak demand values for each area, path and period. The average
energy and peak demand are combined for the three areas (Anchorage-Cook Inlet,
Fairbanks-Tanana Valley and Glennallen-Vaidez). The conservation and load
management data for each area, path and year are read and combinea for the
three areas.
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Subroutine DEMPYR - (MOD15200)

This subroutine calculates the yearly demand and energy from the input
period demand and energy. The method is Tinear interpolation from one period
to the next.

Subroutine DETLDC - (MOD16080)

This subroutine calculates load duration curves for each year of each
demand path, given the input load duration curve and the annual energy and
peak demand values for each year of each path.

Subroutine FAIRCK - (MOD17620)

This subroutine determines if any nonhydro Fairbanks-Tanana Valley
technologies exist with capacity for each of the years 1-9 (1981-1989). If
such technologies exist, then the two least-cost nonhydro Fairbanks-Tanana
Valley technologies are forced first in the loading order for 1981-1989.
Because the Anchorage-Cook Inlet and Fairbanks-Tanana Valley intertie is
restricted in the years 1981-1989, all Fairbanks-Tanana Valley energy
requirements are satisfied by Fairbanks-Tanana Valley technologies in
years 1-4 (1981-1984) and all Fairbanks-Tanana Valley energy requirements,
minus ALLINT gWh, are satisfied by Fairbanks-Tanana Valley technologies in
years 5-9 (1985-1989).

Subroutine FLORDR - (MOD18570)

This subroutine is a modification of subroutine LORDER. 1In FLORDR, the
two least-cost nonhydro Fairbanks-Tanana Valley technologies are forced first
in the loading order; then the remaining technologies are loaded in the order
of increasing cost.

Subroutine SVNUMS - (MOD19400)

This subroutine determines the total installed capacity and energy
generation attributable to Anchorage-Cook Inlet and Fairbanks-Tanana Valley
technologies for a given year in the planning horizon. This information is
used later by subroutine WRTINT in producing the INTR report.
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Subroutine SVENG (M0D20280)

This subroutine stores the energy generation for each technology and each
year of the planning horizon. This information is used later by subroutine
DEMPRT 1in producing the CPRT report.

Subroutine DEMPRT - (M0D20700)

This subroutine prints an output table to report CPRT.

Subroutine WRTSUM - (M0D21830)

This subroutine prints an output table to report CSUM. When called under
the medium demand path, this subroutine also outputs a set of power costs to a
data file for subsequent use by the RED model.

Subroutine WRTINT - (MOD23700)

This subroutine prints an output table to report INTR.
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6.0 PROGRAM OPERATION

This chapter describes how to run the AREEP program on the Anchorage Data
Center's IBM computer. It assumes that the user is familiar with CMS
-(Conversational Monitor System) file manipulation commands and text editing
procedures on the computer system.

DATA FILES

Input data file to and output data files from the AREEP program are
predetermined by the file assignments made when the program was installed.
Figure 6.1 gives the current file assignments for the AREEP program. Thus
before the program is run, the input files (those files with an access of
"read") must already exist in the user's disk directory and they must have the
same filenames and filetypes as specified in Figure 6.1.

After execution of the program, the output files (those files with an
access of "write") are available in the user's disk directory and these output
files have the filenames and filetypes listed in Figure 6.1.

The two input files to the program can be prepared by editing the
"template" files AREEP DTF and RED DAT. The usual procedure is to copy the
input file to a new file with a different filename and/or filetype (e.g.,
COPYFILE AREEP DTF * AREEP OLD =) and edit the original file (e.g., AREEP
DTF). Another means of generating the RED DAT file is to run the program
RED. Finally there are 42 files available with the filetype of DTF and
filenames ranging from 001 to 045 which can be copied to AREEP DTF. There are
also 6 files available with the filename RED and the filetypes of M1A, M1B,
M2A, M2B, MM3, MM4, respectively, which can be copied to RED DAT. These
48 files were used in the analyses described in Volume I of the study series.

The 14 output files are created when the program is run. An execution of
AREEP will erase any previously created files of the same filenames and
filetypes. Thus to save results from a run, it is necessary to copy the
output files to new files with different filenames or filetypes (e.g.,
COPYFILE INTR PRT * INTR OLD =).
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FORTRAN Type of
Filename Filetype File Description Unit # Access
FINOUT ouT report 1 write
CADD ouT report 2 write
PDET ouT report 3 write
PCOS OUT report 4 write
AREEP DTF primary input 5 read
TREE ogT report and system error 6 Wwrite
messages
PRICES OuT report 7 write
TPDET ouT report 8 write
TPCOS OUT report 9 write
TCOST ouT report 10 write
DEBUG ouT report i1 write
CPRT PRT report 12 write
CSUM PRT report 13 write
INTR PRT report 14 write
AREEP DAT data output 19 write
RED DAT secondary input (available 20 read

from program RED)

FIGURE 6.1.

AREEP File Assignments
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RUNNING THE PROGRAM

The AREEP program has been installed to run from a user's terminal.
Although there is no user/program dialog, the process is interactive in the
sense that once the command is given to execute AREEP, the terminal is tied up
until the processing stops. AREEP is run by invoking what is called an "exec"
file. An annotated listing of the EXEC #2 command file currently used to
invoke AREEP is given in Figure 6.2.

The steps in running AREEP are as follows:
1) Log on to the system.
2) Prepare the input files.

3) If necessary rename or copy the input files to files which conform to the
filename and filetype conventions given in Figure 6.1.

4) Invoke the AREEP program "exec" file. The command for this is "AREEP".
5) After processing, one of the following two messages will appear:

"SUCCESSFUL FINISH" - This means that the program has terminated
normally. A1l report files are printed at the central site.

"11 UNSUCCESSFUL FINISH" - This means that something has caused the
program to abort. The report files are not printed. Refer to the

output file TREE OUT for any system error messages.

6) The output files are available in the user's disk directory. They may be
listed or edited from the terminal.

7) Rename or copy any output files which should be saved before the next
AREEP run.

AREEP MODEL ERROR MESSAGE

In the AREEP version of the Over/Under Capacity Planning Model, one model
error message has been added to those described on pages 5-12 and 5-13 of the
Over/Under User's Guide.
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&TRACE OFF
&IF X&1 = X? &GOTO ~INFO

---------- Display
greeting
CLRSCRN
&BEGPRINT 8
AREEP =~
A LASKA
R AILBELT
E LECTRICAL
E NERGY
P LANNING
MODEL
---------- Make file
assignments

* OUTPUT FILE (PRINT)

FI FTO1F001 DISK FINOUT OUT Al (RECFM FM LRECL 132 BLOCK 132
* OUTPUT FILE (PRINT)

FI FTO2F001 DISK CADD OUT Al (RECFM FM LRECL 132 BLOCK 132

* OUTPUT FILE (PRINT)

FI FTO3F001 DISK PDET OUT Al (RECFM FM LRECL 132 BLOCK 132

* OUTPUT FILE (PRINT)

FI FT04F001 DISK PCOS OUT Al (RECFM FM LRECL 132 BLOCK 132

® INPUT FILE

FI FTO5F001 DISK AREEP DTF Al 4
* OUTPUT FILE (PRINT - ALSO HAS SYSTEM ERROR MESSAGES) ¢
FI FTO06F001 DISK TREE OUT Al (RECFM FM LRECL 132 BLOCK 132 4
* OUTPUT FILE (PRINT)

FI FTO7F001 DISK PRICES OUT Al (RECFM FM LRECL 132 BLOCK 132
* OUTPUT FILE (PRINT)

FI FTO08F001 DISK TPDET OUT Al (RECFM FM LRECL 132 BLOCK 132

* OUTPUT FILE (PRINT)

FI FTO9F001 DISK TPCOS OUT Al (RECFM FM LRECL 132 BLOCK 132
* OUTPUT FILE (PRINT)

FI FT10F001 DISK TCOST OUT Al (RECFM FM LRECL 132 BLOCK 132

* OUTPUT FILE (PRINT)

FI FT11F001 DISK DEBUG OUT Al (RECFM FM LRECL 132 BLOCK 132
* OUTPUT FILE (PRINT WITH CARRIAGE CONTROL)

FI FT12F001 DISK CPRT PRT Al (RECFM FM LRECL 132 BLOCK 132

* OUTPUT FILE (PRINT WITH CARRIAGE CONTROL)

FI FT13F001 DISK CSUM PRT Al (RECFM FM LRECL 132 BLOCK 132

* OUTPUT FILE (PRINT WITH CARRIAGE CONTROL)

FI FT14F001 DISK INTR PRT Al (RECFM FM LRECL 132 BLOCK 132

* OUTPUT FILE (DATA)

FI FT19F001 DISK AREEP DAT Al

* INPUT FILE

FI FT20F001 DISK RED DAT Al

S e ———— Execute AREEP
AREEP

FIGURE 6.2. AREEP EXEC 2 Command File
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“&IF &RETCODE NE 0 &GOTO =DONE
---------- successful run -

Print reports
at central site
CP SPOOL PRT SYSTEM
%

PRINT FINOUT QUT Al
PRINT CADD OUT Al
PRINT PDET OUT Al
PRINT PCOS OUT Al
PRINT TREE OUT Al
PRINT PRICES OUT Al
PRINT TPDET OUT Al
PRINT TPCOS OUT Al
PRINT TCOST OUT Al
PRINT DEBUG OUT Al
PRINT CPRT PRT Al (CC
PRINT CSUM PRT Al (CC
PRINT INTR PRT Al (CC
*

CP SPOOL PRT * CLOSE
*

&TYPE AREEP --- SUCCESSFUL FINISH
&EXIT O
*
---------- Type error
message
-=DONE
&TYPE &RETCODE
&TYPE AREEP =-- !! UNSUCCESSFUL FINISH
&EXIT
*

---------- Display the
following when
user types
"AREEP ?"

~INFQ
CLRSCRN

&BEGPRINT 11

THIS EXEC RUNS THE AREEP PROGRAM. ALL FILE ASSIGNMENTS ARE MADE
AND THE AREEP PROGRAM IS CALLED BY THIS EXEC. NO INTERACTIVE DIALOG
OCCURS IN EITHER THIS EXEC OR THE AREEP PROGRAM.

AFTER EXECUTION OF AREEP, THE STATUS OF THE RUN IS TYPED. IF THE
STATUS IS SUCCESS, THEN THIS EXEC SPOOLS THE 3 'PRT' AND 10 'OUT'
FILES TO THE LINE PRINTER.

NOTE THAT ALL SYSTEM ERROR MESSAGES GO TO THE FILE 'TREE OUT'.

&EXIT 0

FIGURE 6.2. contd
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This message is:

SUB DETLDC: ITERATION LIMIT OF 10 REACHED

PATH ,» YEAR s XLDC =

XALF = YLFK

The subroutine DETLDC has a limit of 10 iterations for calculating the
Toad duration curve for a given year and demand path. Usually 2-5 iterations
are enough, If the limit of 10 iterations is exceeded, then the program will
stop and this message will appear on the TREE OUT report. Check the input
L.D.C. values (primary data input file, lines 1860-1880) for errors and the
input annual energy and peak demand values (secondary input file, lines 7-34)

for inconsistencies.
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AREEP QUICK REFERENCE INPUT




Line

01d -

New

APPENDIX A

AREEP QUICK REFERENCE INPUT

General Parameters

100

130

160

100

130

160

TITLE
FYR
THOR

CONSTANT-$-5YS

CONS.DISC
cD.
FC
PS

YEARLY

MWINC

LOW

HIGH

INC

Title of model run (alphanumeric,
columns 13-72).

First year of model (integer,
columns 10-13).

Terminal horizon, in years (integer,
columns 18-21).

Constant dollars in TCOST and TREE reports
($) and cost levelization with respect to
constant system size (SYS) (T or F,
columns 33 and 37).

Consumer discount rate (decimal
percentage, columns 45-49).

Capacity-decision model included (T or F,
column 55).

Fixed-charge model included (T or F,
column 59).

Production-simulation model included (T or
F, column 64).

Production costing every year (T or F,
column 71). Costing once per period is
done if F is entered.

Megawatt increment (decimal value greater
than 0, columns 72-77).

Lowest planning reserve margin to be
evaluated (decimal percentage,
columns 14-18).

Highest planning reserve margin to be
evaluated (decimal percentage,
columns 21-25).

Increment of planning reserve margin
between LOW and HIGH (decimal percentage,
columns 27-31).
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Line

0ld New General Parameters

RMBAS Reserve-margin base differential (decimal
percentage, columns 37-42).

RMINC Reserve-margin increment (decimal
percentage, column 45-50).

BEGIN Planning reserve margin before the
beginning of a "window" (decimal
percentage, columns 56-60).

WINDOW Range of years over which planning reserve
margins are varied according to
LOW-HIGH-INC (integer, columns 64-67 and
69-72).

END Planning reserve margin after the end of a
"window" (decimal percentage,
columns 73-77).

190 190 CADD Capacity-additions report (T or F,

column 21).

PRICES Cost-to-consumers-by-year report (T or F,
column 31).

FINOUT Fixed-charge financial report (T or F,
column 41).

PCOS Production-cost report (T or F, column 51).

TPCOS Terminal-production cost report (T or F,
column 59).

PDET Production-detail report (T or F,
column 69).

TPDET Terminal-production detail report (T or F,
column 77).

-- 220 CPRT Capacity & energy report (T or F,

column 21).

CSUM Cost-summary report (T or F, column 31).

INTR Anchorage-Fairbanks intertie report (T or

F, column 41).
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Line
01d New General Parameters

Capacity-Decision (CD)

440 330 TECHNOLOGY Technology names. (alphanumeric,
770 HYDRO TECH columns 18-23, 24-29, 30-35, 36-41, 42-47,

48-53, 54-59, 60-65, 66-71, for line 330,
columns 18-23, 24-29, 30-35, 36-41, 42-47,
48-53, 54-59, for line 770), Technologies
#10-16 (1ine 770) are energy limited. A
technology name beginning with an 'A' is
considered an Anchorage technology,
similarly a name beginning with an 'F' is
considered a Fairbanks technology.

450 340 CAPFYR(MW) Rated capacity at beginning of FYR (same
780 columns as lines 330 and 770).
460-570 350-640 ADD Capacity to be added or retired in various
790-1080 years after FYR (same columns as Tines 330
: and 770). Up to thirty ADD lines can be
used.
590 660 CAPLIM(MW) Capacity limit for each technology (same
1100 columns as lines 330 and 770). Five or

six 9's should be entered when capacity is
unlimited.

600 670 MIX~LONG RN Target Tong-run technology mix (same
1110 columns as lines 330 and 770). Entries on
lines 670 and 1110 should total to one.
610 680 RES MARGIN Technologies to be included in reserve-
1120 margin calculations (T or F, columns 23,

29, 35, 41, 47, 53, 59, 65, 71, for
T1ine 680 and columns 23, 29, 35, 41, 47,
53, 59 for line 1120).

620 690 SIZE (MW) Plant sizes (integer, columns 19-23, 25-29,
1130 31-35, 37-41, 43-47, 49-53, 55-59, 61-65,
67-71, for line 690 and columns 19-23,
25-29, 31-35, 37-41, 43-47, 49-53, 55-59
for line 1130). Use zero for "small

piant".
630 700 1ST YR AVL First year model can make decisions to
1140 install or delay plants (integer, same
' columns as lines 690 & 1130).
640 710 ADD JUS(MW) Planning reserve margin justification for
1150 adding a new plant (same columns as

lines 330 and 770). Five 9's means don't
add under any circumstances.
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Line
01d ‘New General Parameters
Capacity-Decision (CD) (contd)

650 720 STUDIES (YR) Lead time for studies (integer greater
1160 than or equal to 1, same columns as
lines 330 and 770).
660 730 LICENSE (YR) Lead time for licensing (integer greater
1170 than or equal to 1, same columns as
lines 330 and 770).
670 740 CONSTR (YR) Lead time for construction (integer
1180 greater than or equal to 1, same columns
as lines 330 and 770).
680 750 STARTUP (YR) Lead time for startup (integer greater
1190 than or equal to 0, same columns as

lines 330 and 770).

Production Simulation (PS)

720 1230 TECHNOLOGY Same as lines 330 and 770 (not read by
1350 HYDRO TECH program).
730 1250 MAINT-PEAK Fraction of annual maintenance scheduled in
1370 peak season (same columns as lines 330 and
770).
740 1260 1-F.0.R. One minus the force outage rate (same
1380 columns as lines 330 and 770).
750 1270 £Q AVAIL Equivalent availability, or maximum;
1390 capacity factor (same columns as lines 330
and 770).
770 1290 VC (M/KWH) Variable cost in milis/kWh (same columns
1410 as Tines 330 and 770). Fuel cost for

technologies 1-9 may be entered
separately; see line 1330.

780 1300 VCESC/YR Variable-cost escalation per year (same
1420 columns as lines 330 and 770). Fuel cost
escalation for technologies 1-9 may be
entered separately; see line 1810.

: 790 1310 ENV (M/KWH) Environmental cost in mills/kWh (same
i 1430 columns as lines 330 and 770).

-- 1320 HR (BTU/KWH)  Heat rate in Btu/kWh (same columns as
line 330).
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Line
01d New General Parameters
Production Simulation (PS) {(contd)

-- 1330 FTU Fuel type used. Indicates one of the fuel
types defined in 1lines 1490-1810. A fuel
type of 10 indicates that no defined fuel
type is used (integer, 1-10, same columns
as line 330).

-- 1450 UTIL FACTOR Utilization factor for technologies 10-16
(decimal percent, same columns as

line 770).
-- 1480-1790 FUEL COST Fuel Cost in dollars/mmBtu for each of nine
($/MMBTU) defined fuel types and each year beginning

with FYR (columns 18-23, 24-29, 30-35,
36-41, 42-47, 48-53, 54-59, 60-65,
66-71). Up to thirty-one (including FYR)
lines can be entered.

-- 1810 FC ESC/YR Fuel cost escalation per year from the
last year entered in lines 1480-1790
(decimal percent, same columns as lines
1480-1790).

810 1830 VARIABLE G-A Variable general and administrative costs
(M/KWH) in millis/kWh (columns 28-33).
-- 1860 PEAK Load duration curve data represented as

percent of peak demand at 10% of the

time, 20% of the time etc., for peak and
of f-peak seasons, (decimal percent,
columns 15-19, 20-24, 25-29, 30-34, 35-39,
40-44, 45-49, 50-54, 55-59, 60-64).

-- 1870 VMLDC Percentage of the load duration curve
adjustment area corresponding to 0-10% of
the time, 10-20% of the time, etc.
(decimal percent, same columns as
line 1860). These values must add to 1.

900 1880 PEAK WIDTH Percent of the time corresponding to
demand midway between peak demand and
demand at 10% of the time (decimal
percent, columns 20-24).

940 1920 TYPE Names of emergency actions and unserved
energy (alphanumeric, columns 22-28,
29-35, 36-42, 43-49, 50-56, 57-63, 64-70,
71-77). The last column is reserved for
unserved energy.
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Line
01d New General Parameters
Production Simulation (PS) (contd)

950 1930 CAPACITY(MW) Demand-serving or demand-reducing capacity
of emergency actions (same columns as
line 1920 except for unserved energy).

960 1940 AVAILABILITY Probability that emergency action CAPACITY
will be available when needed (same
columns as line 1920 except for unserved

energy) .
970 1950 CAP PROP TO Emergency-action CAPACITY grows in
DEM? proportion to demand growth (T or F,

columns 28, 35, 42, 49, 56, 63, 70).
980 1960 OUT(T)/VAR(F) Cost allocated to "outage" or "variable"
COoST? cost category (T or F, columns 28, 35, 42,
49, 56, 63, 70, 77).

990 1970 COST(M/KWH) Cost in mills/kWh (same columns as
line 1920).

1000 1980 COST.ESC/YR Annual cost escalation (same columns as
line 1920).

Fixed Charge (FC)

1040 2020 TECHNOLOGY Same as lines 330 and 770 (not read by
2170 HYDRO TECH program).
1060 2040 CC($/KW) Capital cost per kilowatt (same columns as
2190 lines 330 and 770). '
1070 2050 . CCESC/YR Capital cost escalation rate per year
2200 (decimal percentage, same columns as

lines 330 and 770).

1080 2060 OM( $/KW-YR) Fixed operating and maintenance cost per
2210 kilowatt per year (same columns as
lines 330 and 770).

1100 2080 STUDIES Annual cost of delay after completion of
2230 studies, as percent of capital cost
(decimal percent, same columns as lines
330 and 770).

1110 2090 LICENSE Annual cost of delay after completion of
i, 2240 licensing, as percent of capital cost

P (decimal percent, same columns as
; 1ines 330 and 770).
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Line .
0id New General Parameters

Fixed Charge (FC) (contd)

1140 2120 TL Tax life in years (integer, first entry
2260 for "distribution" is columns 13-16 and
remaining columns are the same as
lines 330 and 770).

1150 2130 BL Book life in years (1ntéger, same columns
2270 as Tines 2120 and 2260).

-- 2150 FIXED-CHARGE Revenue requirements for each year as
2290 RATES percent of capital cost (decimal percent,
first entry on line 2150, for
"distribution," is columns 11-16 and
remaining columns are the same as
lines 330 and 770).

1230 12310 DISTRIBUTION Capital cost of non-generating facilities
CC($/GWH) (columns 30-35).
DESC/YR Distribution capital-cost escalation rate

_per year (decimal percent, columns 48-53).

LOSS AND UNACC Loss and unaccounted for, equal to one
- minus the ratio of energy sold to energy
generated (columns 73-77).

1260 2340 FYR-ASSETS Total utility assets at the beginning of
the first year (decimal percent,
columns 19-27).

INFLATION Annual inflation rate (decimal percent,
columns 35-40).

ITC Investment tax credit rate (decimal
percent, columns 43-48).

ITC-NOR Investment tax credit normalization (T or
F, column 58).

CWIP Percent of construction work in progress
that is included in rate base (decimal
percent, columns 62-67).

AFUDC Annual rate at which allowance for funds

used during construction compounds
(decimal percent, columns 72-77).
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Line

0ld

New

General Parameters

Fixed

Charge (FC) (contd)

1290

1300

1310

1320

1340

2370

2380

2390

2410

2430

2450

EXIST. DEBT

EX. DEBT INT.

EX. RATE BASE

RATE-BASE
GROWTH FYR-1

REGULATORY LAG
(YRS)

HIST. CAP.
CosT

MAR. TAX RATE

CASH PCT. INT.
PMTS

FUTURE CAPITAL
cosT

Debt existing during the FYR (year 1), 4
three years after FYR (year 4), etc. 4
(decimal exponential, columns 22-29, 1
30-37, 38-45, 46-53, 54-61, 62-69, 70-77).

Interest on EXIST. DEBT (decimal
exponential, same columns as line 2370).

Existing rate base (decimal exponential,
same columns as line 2370).

Growth rate of the rate base from the year
prior to FYR (FYR minus 1) to the FYR
(decimal percent, columns 41-45).

Regulatory lag for rate base changes
(integer, columns 76-77).

Historical cost of capital (decimal
percent, columns 22-26).

Marginal tax rate (decimal percent,
columns 45-49).

Percent of interest payments made with
operating cash flows (decimal percent,
columns 73-77).

Cost of capital (decimal percent,
columns 28-32).
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APPENDIX B

AREEP SOURCE CODE




I

C PROGRAM CAPPLAN(INPUT,QUTPUT T, TAPESSTT,POET, TAFPE3Z=PDET,PCUS, 00000010
C +TAPEG=PCOS,FINOUT, TAPELSFINOUT,CADU, TAPE2=CADD,DESUL, TAPET11=DEBUL, 00000020
C +PRICES, TAPE7=PRICES, TPCOS, TAPEYSTPLOS, TPUET, TAPES=TPDEL,TCOST, 00000030
c +TAPEL1O=TCOST) 00000040
C INCLUDE (AREEPPK) MUDVO0O10
C axxixx DIMENSION AND DATA STATEMENTS FRUM CAPPLAN xxaxxx 00000090
L = =« = = @« @« = % @ @ = = = = @ =« = @ @« @« @« © 0 = © =« =« = = = == = MOIPVOGRO
C MUOD00050
c <= NOTE: THE ARRAYS ASSOCIATED wITH TECHNOLOGIED MmOD00040
C HAVE DIMENSIONS INCKEASED FROM 10 TO j6. M0D000S0
C ADDITIONALLY, THE ARRAY HA(2) HAS BEEN M0OD00060
C REDIMENSIONED TO HA(7,2) AND 2 NEW AKKAYS, MO0DOG0OT70
c HCUTIL(7) AND HYENPR(7), HAVE BEEN CKEATED. MUD00UBO
C (HYENPR(7) IS DECLAKED IN SUBROUTINE PRODUC), MOD0O0O90
c THIS 1S TO ACCOMMODATE UP TO 7 HYDKOELECITRIC MUO00100
C TECHNOLOGIES RATHER THAN THt 1 ALLOWED IN M0DOOLI10
‘c THE ORIGINAL PRUGRAM, M0000120
c MOD00130
C @ @ w @ = w @ ® ® @« & o ® = = « o © © « = =« = == = =« == o == MI00140
DIMENSION GROW(11),31(4),EVALUE(31,5),1SCORD(10),TITLE(15), 00000060
+HYMULT(3) 00000070

C xxxxx DATA AND COMMUN STATEMENTIS FOR SET DECISIONS wxxxx 00000080
DIMENSION LEAD(16+3),RETIRE(16,31),LSTAGE(16,3),CEP(16,31,3), 000006090
+STAPRT(16,2),L0S5TL7,5),TTO0COS(31),TTECOS(31),TT005(31),TTEUS(31) 00000100
DIMENSION CEXVEM(25),PRMG(25) ,SCPR(10),ISN(10,10),18PN(10) 00000110
LOGICAL DECUE1,FFS,AVL(16) ,RSCEN,PERFCS,00TC(8),SIDE 00000120

C x#xxkx END OF DIMENSION AND DATA STATEMENTS FRUM CAPPLAN®Z*xx 00000130
DIMENSION TKNAM(16,2),AJ(16),CCAP78(16),VCES(16),L0(9,30), 00000140
+CAPLIM(16),AMIX90(16) ,NSEZE(16) FCNIDC(16),VC(16), TTENGY(30), 00000150
+ENV(16),DFP(16),DF0(16),PLAN(16),PERM(16),LONSTR(16),TTTCOS(50), 00000160
+STARTD(16) s TL(10) eBL(16),FCL(16),FCTL(16),FCTLH(16), a0uo00170
+FCTL1(16) ,FCBL(16),C0C(6),AINT(6),YEARS(S)FCLEV(16), 00000180
+FIXPRC(100),VARPRC(100),EPROB(S) ,EGRL(5) ,EGR14(5),TERMIX(16), 00000190
+HYPROB (3),CLDC(1500) , IAVYR(16) ,FCESC(16),VCESC(16),DEMFUKR(30), 00000200
+HYEN(3),0UTCAP(8),0UTAV(8) ,OUTCST(8I,HYKN(3),0UTESC(8) 00000210
DIMENSTION LUOAD(9),AVAIL(9,2),ALF(2),CAP(16),PKMAIN(16), 00000220
+NSMAL (16) ,BLDC(12,2),DELDC(12) ,TFC(100),PMATINLL16,2) ,HA(T7,2), 00000230
+RRM(30),51ZEt16) ,VEM(30) ,FENG(2) FTIME(2),15(30),FUANDM(16) 00000240
LUGICAL APCDEV,RPKOD(3,2) yCURDFINDET,RUNFIN,RUNPR,PPDET,MANYD, 00000250
+LVZ,RUNDEC, TERMIN,RMYES (16) ,SCHED(16) ,UCDEM(T),PRCS 00000260

C xxxxx FINANCIAL DIMENSION AND COMMON STATEMENTS *akxa 00000270
COMMUN /C1/ ITCRAT,NCONM,PHORZN,HORIZN, INFLA,NPRUS,NGTEC,LB(16]), 00000280
+OBTRTFAIADJI,ITCNUR, TAXMARJEQRT ,PRERT 00000290
COMMON ¢C37 EXCPLM(100) ,CWIP(100),CC,DIMT(L100),LAGR(16) 00000300

+ JAFUDC(100),0DI7CL100),CAPCST(16),DINVST(100),RTBASE (100), 00000310

+ FCWIP(16,13),NCONCL16),FAFUDC(16,15),LEN(10G0),PCWIP,BONDRT(100), 00000320

+ EGRO(IV0) ,ASSETSLLI00) ,EXCOST(100),FIXCHG(100),A5578 00000330

+ JAAMORT (100),CURCAP(16,100),FCESC,ABDION(CL00),DEPREC(10V), 00000340
+TAXES(100) ,COVER(L100),RATINT(100),DELTACLO0),COFCAP(L100), 00000350
+RETINT(100),PREFER(100),COFCOM(100),ADDPONL10O) 00000360
COMMUN /C2/7 CUV(6),COC,AINT,PRECOV(S) 00000370
COMMON /WRITEZ wWRI(3) 00000380
DIMENSION LT(16) 00000390
DIMENSTON ISIART(16),CAPT78(16),EDEBI(7),0UTTYP(8,2) 00000400
DIMENSION EDINT(7),RBE(T) 00000410
INTEGER HURLIZN,PHURZN ) 00000420

REAL ITCKRAT,INFLA 00000430
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£ o o © @ = o o @ @ @ © @« = @« = @ = = = % ® © o« = = - == = MODOOISO

c = = CAPACITY PRINTOUT INPUT FLAG MUDC0160

LOGICAL CPRT : MUD003T0
c - = COST SUMMARY REPORT INPUT FLAG MOD00180

LOGICAL CSUM . MuD00190
c = = ANCHURAGE=FAIRBANKS INTERTIE REPORT INPUT FLAG MDD0 0200

LOGICAL INTR : MODO0210
L = o mooceceecenaosesonescesenseesnosesees=s= MIDOO220
C = e oo coocomeseoee2eoen=cnemeeseess==ces MDI3O
c « = VARIABLE MWINC IS REAL TO ACCOMMUDATE SMALL SYSTEMS  MUDOU240

REAL MWINC, MTINC MOD00250
c M0000260
C o= oo o ocwonsoetoeeeasnnoeneennnsees=s=ss= MI0002TO

LOGICAL WRT,CNDOL,CNSYS,PTPCUS,PTPUET,SYMM, TRUE ,FALSE,RSNUT,LITCNRO0000440

EGUIVALENCE (CAP78(1),FCNIDC(1)) 00000450
L = = o = === ®=oeenmecoesenoceon=esonm=nsses=eess=s MIDOD28O
c MUD00290
c DEMAND, ENERGY, AND GROWTH ARRAYS M0D00300
c : MODO00310

DIMENSION PEAKDM(3,11), AVENGY(3,11), YRLYDM(3,30), ACTGR(30) MOD00320
c M0D00330
C - = YEARLY ENERGY ARRAY MOLOV340

DIMENSION YRLYENC3,30) MODO00350
c LOAD DURATION CURVE COMPUTATINN RELATED ARKAYS MODO00360

DIMENSION VMLDCC10),XLOC(3,30,12),XALF (3,30),FYLDC(12) MODO00370
c SECONDARY INPUT FILE NAME ARRAY MODOO380

DIMENSION SFILE(S) MOD00390
c CONSERVATION INPUT ARRAYS (LOw,MED,HIGH) MOD 00400

DIMENSION AECUNS(3,31),PKCONS(3,31),TCCONS(3,31),PCCONS(3,31) M0DO004L10
c ' M0D00420
C c == =woo2cemeeeoeooenoeoesense=ns=sa-=s MD0043D
C o cmomooceemweamoseesomoeeeeessnos=sos== MIDOOWLO
c = = ANCHORAGE, FAIRBANKS INSTALLED CAPACITY AND MGD00450
c ANNUAL GENEXATION AKRAYS MODOUL60
c M0D00470

DIMENSION ACAP(30),FCAP(30),AGEN(30),FGEN(30),XLULP (30) MUD0048O
c ANCHURAGE, FALRBANKS PEAK DEMAND AND ENERGY ARHAYS MO000490

DIMENSION FPEAK(3,11),FENE(3,11),APEAK(3,11),AENE(3,11) MUB00500
c ANCHOKAGE, FAIRBANKS YEAKLY DEMAND AND ENERGY MOD00510

DIMENSION FPYRLY(3,30) ,FEYRLY(3,30) ,APYRLY (3430) ,AEYRLY (3,30) M0D00520
£ = = cooaoeeomesoneeenoeeesencese=-aaes= MIDO0S30
C o % @2 o= o vweeooeeooosoeoe=2onnssnceese=ee=s= MDD
c ~ = GLENNALLEN PEAK DEMANU AND ENERGY MOD00550
c ALSO YEARLY DEMAND AND ENERGY MUDU 0560
c _ MUD00570

DIMENSION GPEAK(3,11),6ENE(3,11),6PYRLY(3,30),6EYRLY(3,30) MODO00SE0
c MOD00S9U
C o o == oo ceoeeeeoseneeesnnooseeneeeeen==es MIDOOGULO
C o o = cmco=cceee=eeoosmnceoceenes=neasscs=sc=e-s MDODOLO
c MOD00620
c FOSSIL FUEL ARKAYS MOD00630
¢ MUD0 0640

DIMENSION HK(16), IFTUC16), FC(31,10), FUESC(10) MODV 0650
c MOD00660
L == <o weooeoooosesonceenseseesem=nessese MOD006TO0
c MOD006B0
C ~ = NEW ARRAYS FUR ADDITIUNAL HYDKO TECHNOLOGIES MOU00690
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C HCUTIL =~ CAPACITY UTILIZATIUN FACTOR MOD0QOT700
C HYENPR <= PROPORTION OF TOTAL HYURO ENERGY MODO00710
C (DECLARED IN SUBRGUTINE PrODUC) M0D00720
DIMENSION HCUTIL(7) : Mon00730

c ) MODO0T740
L = @ e e = oeoeceseceomesosesmmenee=ec=«sa=«c MODOOTSU
C o = o @« 2 @ @« ® ®© @ = ¢ » ©® @ ® ® ® % ® W @ @ . T @D S S D ® B 0 D M0D00760
c = » FLAG THAT INDICATES IF THERE EXISTS FAIRBANKS NUN- M0D000770
c HYORO TECHNOLOGIES FOR YEARS 19 M0D0O0T780
c M0D00790
LOGICAL FAIR(9) MODo080O

c MGD00&10
c INDICES OF FAIRBANKS NON=-HYDKO TECHNULOGIES M0D00620
c AVAILABLE WITH CAPACITY FOGR YEARS 1-9 M0D00830
DIMENSION ITFAIR(9,9) MOD00B840

. C INDICES OF THE 2 LEAST COST FAIRBANKS TECHNOLOGIES M™M00008SO
c FOR THE 9 YEARS 1981=1989 M0ODO00B60
DIMENSION LCFAIR(Z,9) MUD00BT70

c MoD00880
C « = NEW ARRAY FOR EACH VECHMNOLOGY'S YEARLY GENERATION, MODO00890
c SUBKOUTINE SVENG STORES INTO THE ARRAY AND THE MO0DG0900
c ENERGY TABLE 1S PRINTEL IN SUBROUTINE DEMPRY M0000910
C M0D00Y920"
DIMENSION TECHEN(16,30) - - M0000930

c MOD00940
C = = « @ @ @« @« @ » @ = «a = = 2 © @ &« «@a««ee=eeo=eas=«o«« MN0009ISO
C xxxxx END OF FINANCIAL DIMENSION AND CUMMUN STATEMENTS wiaxx 00000460
C 00000470
DATA TTENGY,TTTCUS,ISN,PMAIN,HA/30%0,,30%20.,100%0,3240,,14%0,/ 00000480

OATA CEP,NSMAL,AVAIL,SCPR,ISPN/1488#+0,,16%0,18%x0,,10%0,,10%0/ 00000490

DATA RETIRE,DEMFOR/496%0,,30%0,/ 00000500

DATA GROW,EVALUE,TTOCOS,YTECUS/11%0,,93%0,,3120,,31x0,/ 00000501

DATA TTOOS,TTEOS,PRMG,VCES/31%0,,31%0,,25%0,,16%0,/ 00000502

DATA YEARS,OUYCAP,LOAD,RRM,DEM/S%0,,8%x0,,940,30%0,,30x0,/ 00000503

DATA ENS78,CFT,AMM, TVC,CSOUT,CSENV/0,,0,,04s00,04,0,/ 00000510

c DATA LAGR,LEN/1620,100x1/ 00000520
DATA CLDC/1,249,1,06,,890,.74,,61,,5,,.41,,.34,.29, .26, 000600530
+1.880,1,182,,759,.502,.346,,250,,190,,.151,.,127,.116, 00000540
*205181102‘70Qb“3l.37§'.2all01671.123,.096,.079'.071' 00000550
+3,171,1.199,,948,.298,,184,,125,.,091,,070,.057,.050, 00000560
+3,824,1,154,,474,,246,.149,.100,,072,,055,,044,,039,1450x0,/ 00000570

DATA TRUE,FALSE,AUD/.TRUE <y FALSE s SHADD/ 00000580

C = = © = @ =2 o v = = & «w = = = = ¢ = = «uwoeooeseoeooe==~=« MIDNNSGO
c M0000970
C MaDOV980
~ DATA FYR /3nFYR/ Mo 00990
DATA FC, FUESC /310%0,0,10%0,0/ M0D01000

C M0001010
L = o @ =~ 2o 0o = = ® 0o » 0 © = o w © = 2 @ © 0 e=====2s MUDUI020
DATA LCFAIR /18%0/ 40001030

c Mopo104o
£ = @ = =« o wowoeewweeoo00eoceeeeeenocoeses=== MDO0IOSO
C MUD010660
C = = 5 0 @ o oo e e e owecoocoewoewease====eeeo=2== MiD01070
c M0V01080
c OPEN UUTPUT FILES WITH CARRIAGE CUNTRUL EuUAL YO MUD010Y%0
c L181T (FOR THE LINE PRINTER) M0DO1100

B.3




[z s EsleRsBelsErEsloRrErEyvEe oo Re NN e lv Nl Nals el sEolsBsNs s s NeErR o No ReNaRa R Ne N ol

c

8624

OPEN (UNIT
OPEN (UNIT
OPEn (UNIT
OPEN (UNIT

UNIT S 1S
PRINT STAT
S0 THE

THE FILENAMES ARE ASSIGNED QUISIUE THE PROGRAM

=1,CARRIAGECONTROL="LIST' ,STATUSS 'NEW")
=2,CARRIAGECONTRUL="LIST' ,STATUSS"NEW?')
=3,CARRIAGECONTROL="LIST? ,STATUSS"WEW")
=4,CARRIAGECONTROL=*LISTY ,STATUSS*NEW') |

THE INPUT FILE
EMENT OUTPUT GOES TO LOGICAL FILE 'FORIPKRINT!,
CC FEATURE FOR THE PRINTER IS LONE wITH THE

VAX COMMAND LANGUAGE OUTSIDE THE EXECUTION OF ThE

PROGRAM

OPEN (UNIY
oPeEN (UNIT
OPEN (UNIT
OPEN (UNIT
OPEN (UNIT

OPEN (UNI

=7 ,CARRIAGECUNTROLS'LISTY,STATUSS'NEW?)
=8,CARRIAGECONTROL='LIST',STATUSS INEW")
=9,CARRIAGECONTROLS'LIST? ,STATUSS*NER')
S10,CARRIAGECONTROL="LIST s STATUS="NEWY)
S11,CARKIAGECONTROLZ'LIST ,STATUS="NEW')

= UNIT 12 ADDED FOR CAPACITY PRINTOUT
T=12,CARRIAGECONTROLS*FORTRAN® , STATUS='NEW?)

= = UNIT 33 ADDED FOR FOTAL CuST SUMMARY REPORT

OPEN (UNI

= « UNIT 14 ADUED FOR ANCHURAGE=-FAIRBANKS INTERTIE REPURT

OPEN (UNI

® o @ ® o =

OPEN (UNI

o e W e @ @

- e ©® o o

NGTEC=10
NGTEC=16
NCONM=12
DO 8824 M
DO 8B24 M
LAGR (MIKE)

T213,CARRTIAGECONTROL="FORTRANY ,STATUSSINEWTY)

T=14,CARRIAGECONTROL=*FORTRANY,STATUSS'NEWR)

- e w T w ® O S W W W W E D @ owm w W e & G @® w W @ D .

= UNIT 19 ADDED FOR RED/(RATE) INPUT FILE 'AREEP.DAT®
THIS FILE CONTAINS THE OELIVERED POWER COST FUR
EACH PRM ANU PLANNING YEAR UNDER THE MEDIUM PATH
(FILE IS WRITTEN TO IN SUBROUTINE WRTSUM)

T219,CARRTAGECONTROLS'LIST!,STATUSS'NEW")

= e @ W o @ W D @ @M W D W e W @M W @ T D M e DT @ ® w

= UP TU 16 TECHNOLOGIES

IKE=1,10
1KE=1,10

=0

C = % 0 @ = @ 2 % ® 0 ® o= ®«mw @ 5 =cccewmwoeeemoe@cco=

8828

C READL

DO 8828 M
LEN(MIKE)=

READ (5,470

IKESE, 100
i

IN DATA REWULREMENTS

0)(TITLE(I),[=1,19)

READ(S,4702)YEARS(1) s ITHOR,CNDUL)CNSYS,COSC, RUNDEC,RUNFIN,
+RUNPR,LVZ,MWINC
READ(S5,4704)PrML,PRMH s PRMI , RMBAS ,RMINC , PRMUBEF ; IFRMYR,

+ILRMYR, PRM

AFT
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MODO1110
MODO1120
MODO1130
MOD0i140
MUODO1150
MOD0L160
M0DO1170
Mu001180
MOD01190
“0D01200
4®0D01210
80001229
40001230
MODO1240
10001250
M0D01260
MODO1270
M0OD01280
M0D01290
MOD01300
MODO1310
M0DO01320
MODO13350
MODUL 346
MUD01350
M0D01 360
MODO1370
M0D01380
MOD01390
M009Q1400
MOD01410
M0D01420
M0OD01430
Mm0001440
MUD01450
MOD01460
MODO1470
MODO01480
M0D01490
M0001500
MODO1S10
M0001520
0000059¢
MODO1S30
00000600
00000610
MO0D015490
00000620
MOD01S50
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700




READ(5,4706)DECDET,PRCS,FINDET,APCRDET,PTPCUS,PPDET,PTPDET

» « CAPACITY PRINTOUT INPUT FLAG = CPRT

- = AND COST SUMMARY REPORT INPUT FLAG = CSUM

« = AND ANCHORAGE~-FAIRBANKS INTERTIE REPORT FLAG = INTK
READ (5,47006) CPRT, CSuM, INTR

[rEe BN gl

~ o THE FOLLOWING PARAMETERS ARE NOW INITIALIZED
IN SUBROUTINE - INCONS
READ(5,4708)NP,NYPP,NB,Q,RSNOT,NSCEN,PERFCS

GET CONSTANTS

aoOoOoOO0O0O0O0

CALL INCONS (ALPHA,FCPER1,FCPER2,FCPER3,
= = VARIAGLE ALLINT = = CONTAINS THE ANCHORAGE = FAIBANKS
INTERTIE LIMITATION FOR YkS S5-9

o0

+ ALLINT'
+ NP, NYPP,NB,Q,RSNOT ,NSCEN,PERFCS,COINF)

W e W W W™ e W W B wm B g W M W W S W W B S W W % W W W O F T O & @ W® W

DO 4713 I=1,10

IF (NBJNEJ3)READ (S,4710) ISPN(I), (ISN(I,Jd),J=1,10)

IFC(NB.EQs3IREAD(S5,4T712)ISPNC(I) ¢ (ISN(I,J) s J31,10)
4713 CONTINUE

READ(S,4714) (EPROB(I),I=1,5)

READ (5,4716)DEM78,NYF, (EGR1 (1) ,I%1,5)

READ(5,4718)NYL, (EGR14(T1),1=1,5)

USE THE ISPN ARRAY FOR PATH INDEX
(IFf THE NUMBER OF PATHS IS ONE, ASSUME MED PATH=Z2)

o000 0O0OnDOO0n0

DO 47131 I=1,3
IF (NSCEN .EQ, 1) ISPN(I)s2
IF (NSCEN LEQ, 3) ISPN(I)SI
47131 CONTINUE

c
c .
C READ PEAK DEMAND AND AVERAGE ENERGY FUR EACH PERIOD
c OF EACH PATH
C
NPP1=NP + 1
c
C o @ © = @ @ @« @ ©® «o ® © ®@ @« = © & & © @ ® © @ @ @ O D WV W .S W G ©
C « = DATA wWOw ON THE SECONDARY FILE -
C
c SECUONDARY FILE NAME
READ (S5,47102) SFILE
SFILE(S5)=0,0
c
c-0------°=°w-bﬂ-w-‘------‘--d---’---
C w o © @ © = @ 6 © @ ® o @ @ © © ® @ > ® ® S ® wW W .-V W B WG D D -
c - = MOQDIFICATIONS TO THE INPUT STRUCTURE
c INFOKMATION FOR THE FIRST 9 TECHNOLOGIES IS READ,

B.5

00000710
MOD01560
MODO1570
MOD01580
MOD01590
M0D01600
MUD01610
MOD01620
MODG1630
MODO 1640
00000720
MOD01650
M0D01660
M0D01670
MOD01680
MOD01690
M0D01700
MOD01710
MOD01720
M0DG1730
M0D 01740
MOD01750
M0001760
00000730
00000740
00000750
00000760
00000770

- 00000780

00000790
MOD01770
M0D01780
M0D01790
40001800
MODO1810
M0001820
MoD01830
MUDO1640
M0DO01850
MoDo1860
MODO1870
MUDO01880
M0D013890
M0UDO1900
M0DO1910
M0D01920
MOD01930
M0D01940
MUD01950
MOD01960
M6001970
MU001980
MOD01990
M0002000
MGD02010
M0002020
M0002030



C THEN THE INFOURMATIUN FUR THE KEMAINING 7 HYDKO MUD02040
c TECHNOLOGIES 15 READ, MUD0205S0
C ’ - MUODO206Y
€ READ (5,4720) (CTRNAM(I,J) s d%1,2),121,10) 00000800
READ (5,4720) ((TKNAM(I,J),J%1,2),1=1,9) “0002070

c READ(b,ﬂ?BZ)(CCAPIS(I) 151,10) 00000810
READ (5,4722) (CCAP78(I),1s1,9) MODO208Y
LRZNPANYPP 00000820
LRP1=LR+1 ' 00000830

NS=3 00000840

DO 4725 J=2,31 00000850

c READ(5,4726)FNAME, (CAPLIM(I),151,10) 00000860
REA[) (95,4726) FNAME, (CAPLIM(I),I=1,9) M0D02090

IF (FNAME ,NE,ADD)GOTO 4727 00000870

c DO 4729 K=1,10 ) 00000880
00 4729 K=1,9 MODO02100

4729 CEP(K,J,NS)SCAPLIM(K) ‘ 00000890
4725 CONTINUE 00000900
C = @ ® = = = « » @ = = @« = ® = = = = »w = = © ccoocsoes MODORLIIU
C M0ODO02120
c IF 'ADD #' FOR 30 YEARS, SKIP COMMENT LINE M0002130
READ (5,4726) FNAME » M0002140

£ = = ©® = = = @ ® @ u " @ ® = = =« ® ® = weoeoeoco=oc= 4002150
4727 CONTINUE 000009190
c READ(9,4722) (CAPLIM(I),I=1,10) - 00000920
READ (S5,4722) (CAPLIM(I),1s5149) MUDOR2160

c READ(5,4722) (AMIX90(1),1%1,10) 00000930
READ (5,4722) (AMIX90(I),151,9) MODOR2170

c READ(5,4728) (RMYES(T1),I=1,10) 00000940
READ (5,4728) (RMYES(I),1=1,9) MOD02180

c READ(5,4730) (NSTZE(1),1I51,10) 00000950
READ (5,4730) (NSIZE(IL),I=1,9) MOD02190

c READ (5,4730) (1AVYK(I),I=1,10) 00000960
READ (5,4730) (1AVYR(I),1I=1,9) MODO02200

c READ (%,8722) (AJ(I),151,10) , 00000970
READ (5,4722) (AJLI),I=1,9) MUD02210

c READ (5,4722) (PLANLI) ,IS51,10) 00000980
READ (5,4722) (PLAN(1),I=1,9) MUDOR2224Y

C READ (5,4722) (PERM(I),151,10) 00000990
READ (5,4722) (PEKM(TI),I=1,9) . MOD02230

C READ (5,4722) (CONSTR(1),1=1,10) 00001000
READ (5,4722) (CONSTR(I).I®1,9) MUD02240

L READ(5,4722) (STARTOD(I),I=1,10) 000010130
READ (5,4722) (STARTUD(I),1%1,9) MUD02250

c MOD0R2260
: READ (5,47201) C(CIKNAMCI,J),d51,2),1310,16) Mobo2ary
READ (5,4722) (CCAPTB(I),1210,16) MUD Q2280

LO 47251 J=2,31 MOD0229u

READ (5,4726) FNAME, (CAPLIM(I),1210,16) MOD02300

IF (FNAME (NE. ADU) GO TO 47271 MODO2310

DO 47291 K=10s16 . 1M0D02320

47291 CEP(K,J,NS)SCAPLIM(K) MOD02330
47291 CONTINUE MOD02340
READ (S5,4726) FMNAME MOD02350
47271 CONTINUE M0D02360
READ (5,4722) (CAPLIM(L),I=10,16) MODG2370

READ (5,4722) (AMIX90(I),I=10,16) MU00a38¢




READ (9,4728) (RMYES(I),1=10,10) MOD02390

READ (S5,4730) (NS1ZE(1),I=10.16) : M0002400

READ (5,4730) (IAVYR(I),I=10,16) MoDo2410

READ (5,4722) (AJ(I),I510,16) MODG2420

READ (S5,4722) (PLANC(I),I=10,16) MGDY2430

READ (5,4722) (PERM(1),1I=10,16) MOD02440

"READ (5,4722) (CONSTR(I),I=10,16) M0D 02450

READ (S5,4722) (STARTD(I),1s10,16) MODO2460

C MuD0247¢0
c READ(S5,4732) (PKMAIN(I),151,10) 00001020
READ (5,4732) (PKMAIN(I),I®1,9) MODQ2480

(o READ(S,4722) (DFULU(L),I51,10) 00001030
READ (S,4722) (DFU(1),151,9) M0oD 02490

c READ(S,4722) (bFP(1),1I51,10) 00001040
READ (S5,4722) (OFF(1),1=1,9) MOD02500

S READ(S5,4734) (VC(1),1=1,10) 00001050
READ (5,4734) (vC(I),i=1,9) : M0D 02510

C READ(5,4722) (VCESC (1) ,I51,10) 00001060
READ (5,4722) (VCESC(I),I=t,9) MOD02520

C READ(S,4722) (ENV(I),I=1,10) ' 00001070
READ (S,4722) (ENV(I),I=1,9) MOD025350

C ® % = =@ @ o« =0 ¢ = @« " e = @« o o » = =« © @« ===« 10002540
c MOD02550
c : M0002560 .
READ (5,4722) (MR(I),I=%1,9) MOD0R2ST70

READ (5,4730) (IFTU(1),I=1,9) MOD 02580

c MOD 02590
READ {5,47301) M0D02600

READ (5,4722) (PKMAIN(I),I=10,16) M0D02610

READ (5,4722) (DFU(I),I=10,16) MOD02620

READ (S,4722) (DFP(I),1=10,16) MOD(2630

READ (5,4734) (vC(I),I=10,16) MOD02640

READ (5,4722) (VCESC(I),I=10,16) MOD02650

READ (S,4722) (ENV(I),I=10,16) 0002660

c HYDRO CAPACITY UTILIZATIUN FACTORS MOD02670
READ (S,8734) (HCUTIL(I),IS1,7) MODQ2680

o MOD02690
READ (5,47301) ) MoDu2700

DO 47272 J=1,31 MUD02710

READ (S,4726) FNAME, (FC(J,I),171,9) : M0D02720

IF (FNAME . NE, FYR) GO TU 47273 MUD02730

47272 CONTINUE M0D02740
C = = o o o e = = = o = o = © == = == = =oeoeoo=eoe==e=se= W00275
(o MOD0OR2760
c IF 'FYR #' FUR 30 YEARS, SKIP COMMENT LINE MOD02TT0
READ (5,4726) FNAME MODO02780

C = m o = = = a2 2 ® v ® 0 °® @ = =<2 = == =-eooewece===== MDIRII
IYFDE=3) MO 02800

G0 TU 47274 MOD028B10

c MUb02820
w7273 1YFDES] = 1 . MOLO28 50
47274 CONTINUE MUD02840
READ (5,48722) (FUESC(I),I1=1,9) MuD 02850

C M0D02660
C = @ @ o o o @ @ 0 @ weosweooeoooee=eoeeee==e= MIDOETO
READ(5,4736)0M 00001080

(o = = THE FOLLUWING VARIABLES ARE INITIALIZED 1IN mMuD62880
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C : SUBROUTINE SETPAR MUDV2B9U
c READ(S,4738) (HYPRUB(I),151,3) 00001090
c READ(S5,4740) (RYENCI) p151,3) 00001100
c READ(S,4740) (HYMULT(I) ,I51,3),HYINC 00001110
c "READ(S,4742) (BLDC(I,1),132,11) ,FENGLL),FTIME(L) 00001120
CALL SETPAR (HYPRUB,HYEN,HYMULT,HYINC,FENG,F1IME, M0D 02900

+ COV,PRERT,DBTRT) : M0D02910

READ (5,4742) (BLUC(I,1),122,11) MOD 02920

C = @ © o @ s © @ © @« o = ® =« = 0 = =« =« eacaocee-== MDI2I350
c «» = YMLDC REPLACES OFF-PEAK LDC MOD02940
( OFF=PEAK LDC IS ASSUMED EQUAL TOU PEAK LDC M0D029%0
C READ(S,4744) (BLDCLI,2),I=2,11) ] 00001330
READ (5,4744) (VMLDC(I),1=1,10) M0002960

c , M0D0297¢
C = o @ = o » = ® ® @ % o © 2 = © =0 © = © = = ===« 002980
READ(S,4746)PW 00001140
READ(S,4748) (_lUUTIYP(I'J) 1 J=31,.2) 1151,8) 00001150
READ(5,4750) (OUTCAP (1) ,151,7) 00001160
READ(5,4750) (QUTAV(I),151,7) 00001170
READ(S,4752) (UCDEM(I), I=1,7) 00001180
READ(5,4752) (OUTCLI),I=1,8) 00001190.
READ(S,4750) (QUTCST(I),1I31,8) 00001200
READ(S,4750) (QUTESC(I},131,8) 00001210

C MUD02990
C READ(S,4732) (FCNIDC(I),I51,10) 00001220
READ (5,4732) (FCNIDC(I),151,9) . MOD03000

C READ(S,4722) (FCESC(I),I51,10) 00001230
READ ($,4722) (FCESCc(I),1=1,9) MODO3010

C READ(S,4722) (FOANDM(I) ,I51,10) . . 00001240
READ (5,4722) (FOANDM(I),I%1,9) ’ MOD 03020

C READ(S;4734) (STAPRT(I,1),1I31,410) 00001250
READ (5,4734) (STAPRT(I,1),1=51,9) _ MOD03030

c READ(5,4722) (8TAPRT(I,2),151,10) ‘ 00001260
READ (S,4722) (STAPRT(I,2),1=1,9) MOD03040

c READ(S,4754)LTD, (TL(L),151,10) 00001270
READ (S5,4754) LTD,(TL(I),IS1,9) MOD03050

c READ (5,4796)LBD, (BL(I),151,10) 00001280
. READ (5,4756) LBD, (BL(1),1%1,9) MOD03060
¢ READ(5,4758)0F1, (FC1(1),1=1,10) 00001290
READ (5,4758) DFi1,(FC1(1),I=1,9) T MO003070

C = @ = o @« = = ® ® o ® ca w ® 2« = =« = = o= «c=ewcoee== MD03080
c = = THE INPUTS RELATING TO FIXED CHARGE PROFILES AND MUD03090
c CUSTS OF CAPITAL HAVE BEEN MUDIFLED $0 1HAT MOD03100
c ONLY CERTAIN VALUES NEED BE [NPUT, THE MOL03110
c REMAINING VALUES ARE ASSUMED TO BE EITHER THE 40003120
C SAME FOR ALL RUNS OR EQUAL TO ONE UF THt INPUT MUD03130
C VALUES, M0003140
C MODO03150
c READ(S,4758)DF2, (FCTLH(I),I=1,10) 00001300
c READ (5,4758) OF2,(FCTLHLT),I31,9) M0003160
c READ(S,4758)0F 3, (FCTL(I),1=21,10) 00001310
C READ (5,4758) DF3,(FCTL(I),1=1,9) MODO03170
c READ(S5,4758)0F4, (FCTLYI(I),1=1,10) 00u01320
C READ (5,4758) DF4, (FCTL1([),I=1,9) MOD03180
C READ(S5,4758)DFS, (FCBL(1),1I=1,10) 00001330
c READ (5,4758) DFS, (FCBL(I),I=1,9) MODO3190
c M0003200
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47289

oo oOoOnNn

47281
c

READ (5,47301)

READ (5,472¢) (FCNIDC(I),1=10,16)
READ (S,4722) (FCESC(I),1=10,16)
READ (S,4722) (FOANDM(I),Is10,16)
READ (5,4734) (STAPRT(I,L),I=10,16)
READ (S,4722) (STAPRT(I,2),I=10,16)
READ (S5,4734) (TL(I),I=10,16)

READ (5,4722) (BL(I),I=10,16)

READ (5,4734) (FCl(1),1=10,16)

READ (5,4722) (FCTLH(I),I=10,16)
READ (5,4722) (FCTL(I),1=10,16)
READ (5,4722) (FCIL1(I),1=10,16)
READ (5,4722) (FCBL(I),I=10,16)

FIXED=CHARGE PROFILE VALUES THE SAME FOR EACH TECHNOLOGY

DF2=DF1

DF3=DF1

DF4=DF1

DFS=0F1

DO 47280 I=1,16
FCTLH(I)=FC1(1)
FCTL(I)=FCI(D)
FCTLI(I)=FC1(1)
FCBL(I)=FCI(I)
CONT INUE

READ(5,4760)DISTRA,DISESC,(ELOSS

READ(S,4762)AS578,INFLA,ITCRAT,LITCNK,PCWNIP,ARATE

READ(S,4764) (EDEBT(I),I=1,7)

READ(S5,4766) (EDINT(I),1I=1,7)

READ(5,4766) (RBE(I),1=1,7)

READ(9,4768)B6RU,LAGRES

READ(5,4770)COCHIS, TAXMAR,FATADJ

~ = COV, PRERT, AND OBTRT IMITIALIZED IN SUBROUTINE

SETPAR ABUVE,
UNLY EMBCOM I8 READ IN; cuc, PRECOV, EMBPRE,
AINT, AND EMBDRT ARE SET TO TH1S INPUT VaLUE,

READ(5,4772)(COV(]),I=1,6)

READ(5,4774) (COC(1),1=1,6) ,EMUCOM
READ(9,4776) (PRECUV(I),151,6) s PRERT ,EMBPRE
READ(S5,4776) (AINT(I)},I=1,6),08BTRT,EMBDKRT

READ (5,47741) EMOBCOM
EMBPRESEMBCOM
EMBDRT=EMBCOUM

DO 47281 1=1,06
COC(I)=EMBCOM
PRECOV(I)=EMBCOM
AINT(I)=EMBCOM
CONTINUE

L = = % = = @ =« ® = v = w ® 6 © « ® = © ® « = w T S D WD e w o w o=

4700
4702

FORMAT(12X,15A4)
FORMAI(//"XIF“.O'“X' I“'
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MOD03210
MOvo3220
MOD 03230
MUD03240
MOD 03250
MODG3260
M0 03270
MOD0 3280
M0D03290
MOD Q3300
MOD03310
MOD03320
M0003330
MUDO3340
MODU3350
MOD03360
MODO3370
MOD03380
MOV 03390
M0D03400
“0003410
MOD03420
MOD03430
MGD03440
M0D03450
MGD 03460
M0D03470
MOD03480
00001340
00001350
00001360
00001370
00001380
00001390
00001400
MOD03490
MOD03500
MUD03510
MOD03520
MUD03530
00001410
00001420
00001430
00001440
MOD03940
MOD03550
MODO 3560
MOD 03570
MOV 03580
MUD 03590
MODO3600
MODG3610
MOD0 3620
MOD03630
MO0 03640
00001450
00001460



e m ® e e @ e me B e eeEeEE e E e =™ ® B @ e e ® e e m e e o = = MIDOZESH

C
C - = MWINC IS NOw REAL MUDO036b60
c

+8X,2(3%,L1) s TX,FS5¢3,2%X,2(3%X,L1)s4x,L1,6X,L1,16) 00001470

*8Xe2(3XsL1) ¢ TX FSe3r2Xe2(3X,L1)pl8XsL1s0Xsl1,FE.0) MODO 3670
C =« = ® @« @« ©« = » ® 8 © w = @« = n = ¢ @ o c = «eeancoess==== HNDII6SO
47048 FORMAT(//13%,FS,2¢1%s2(1X,F9,2),3Xs2(2X,Fb.3), SXeF5,2, 00001480

+3X,14,1H,14,F5.2 ) 0UL014990
8706 FORMAT(//Z11X,3(9%eL1),2(9%,L1,7%5L1) ) 00001500
Ca708 FORMAT(//77/719%,12,10X%X,12,9X,12,4X,FS5,3,64 Li.sx 12,9%,L127) 00001510
4710 FORMAT(51X,12,2%,1013%) 00001520
C © = =« = =« @« = o © = 2 ©® @ @ 8 s © @« ®» ° «o @ =« o o o= MHD03690
c M0DV3700
47101 FORMAT (1X,7) MUDO3710
47102 FORMAT (///7/7,18%,5A48) M0D03720
C MODU 3730
C = o o o @ = = = = « = @« @a @a s @ =« «° « = « o ========= MWDO0IT40
4712 FORMAT(22X,12,2%,1011) 00001530
4714 FORMAT(/47%X:501X,F5,3) ) 00001540
4716 FORMAT(16X,Fo,0,23%,12,5(1X,FS,.3) ) 00001550
4718 FORMAT(45%,12,5(1X,FS5,3) ) 00001560
4720 FORMAT(///17X,10(A4,A2) ) 60001570
47201 FORMAT (/717%,7(A4:A2)) MUD03750
C @ = = = 0 @ 0o = = @ @ @ @ o = » =2 =ooeoecae=ne=ee=ze MD03760
4722 FORMAT(17%,10F6,0 ) 00001580
4726 FORMAT(6X,A3,8X,10F6,0) 00001590
4728 FORMAT(17X,10(5X,L1) ) : . 00001600
4730 FORMAT(17X,10(1x,1I%S) ) 006001610
C = % @« ®= @a 0@ = = = = 2 ¢ o = =« «» © o = o ococoe=eac0ece== MDI3770
c M0D03780
473501 FORMAT (7/) M0D03790
L = o @« = = = » = @« =" o = @m @ = ® @a = oo o === MDIISE)
4752 FORMAT(///77/17TX:10F6,0 ) ' 00001620
4734 FORMAT(/17X,10F6,0 ) 00001630
4736 FORMAT(/27X%X,Fbe2 ) 00001640
4738 FORMAT(/729%,3(2X,F7,3),19x ) 00001650
4740 FORMAT (295X, 3(2X,F7,0),19%,3PF6,0 ) 00001660
4742 FORMAT(//714%X,10FS5,3,F7.5,F6,.5 ) V0UV01670
4744 FORMAT(14%,10F5.3 ) 00001680
4746 FORMAT(19X,F5.3 ) 00001690
4748 FORMAT(///21%,8(A4,A3) ) 00001700
4750 FORMAT(21X,8F7.0 ) . ‘ 00001710
4752 FORMAT(21X,8(0%X,L1) 3} 00001720
4754 FORMAT(//12X,14,1%,10F6,0 ) 000601730
C4756 FORMAT(12X%,14,1X,10F6,0/) 00001740
4756 FORMAT (12X,14,1%X,9F6,0,7) MOD0G3810
4758 FORMAT(10%X,F6.3,1%X,10F6.3 ) 00001750
4760 FORMAT(/29X,Fb,0,12X,Fb6,4,19%X,F5,3 ) 00001760
4762 FORMAT(//718%X,E9.,2+9%X,2(2XsF6.3) ,9%X,L1,3X,Fb,.3,8X,F6,3 ) 00001770
4764 FORMAT(//21X%X,7E8,3 ) 00001780
47066 FORMAT(2IX,7E8,3 ) 00001790
4768 FUORMAT(/740%X,F95,3,30Xx,12 ) 00001800
4770 FORMAT(/21X,F5,3,18%X,F5.%,23%X,F5.2 ) 00001810
4772 FORMAT(/24%,;6FS,1 ) 00001820
4774 FURMAT(24X,6F9,3,18%X,F5.3 ) 00001830
47741 FORMAT (/27X,FS,.0) M0DO 3820
4776 Ff)RMAT[24X.6F5.3,7X;F5.3,6X,F5=3 ) 00001840
C wxaxxk INITIAL OPERATIUONS AR AR KRR kAR KRR KRR R RAAANARARRREXRRANRE 00001850
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cG—O-c-----'--’--ﬁ--.--wncﬂﬂ-’w"c"-“’MOD()S“SO
c MODO 3840
c = « READ SECONDARY FILE AND ADJUST DEMANO AND ANN ENERGY MOD03850
c * M0D03860
CALL READSF (SFILE,NPP1,PEAKDM,AVENGY,LRP1, MODO3870

¢ + AECONS, PKCONS, TCCONS,PCCONS) M0DU 3880
c = = AUDITIONAL PARAMETERS FOR SUBRUUTINE WRTINT M0003890
+ AECONS,PKCONS, TCCONS,PCCONS,FPEAKFENE, APEAK; AENE, M0D03900

c « = ADDITIONAL PARAMETERS FOR GLENNALLEN 0003910
+ GPEAK,GENE) MOD03920

c MOL03930
00 1 I=1,NSCEN . M0003940

DO 1 J=1,NPP1 MOD03950
PEAKDM(ISPN(I) s J)SPEAKDMC(ISPNII),J)*COINF%(1. + ELOSS) MUD03960

AVENGY (ISPN(I),J)SAVENGY(ISPN(I) e d)x(L, + ELOSS) MUOD03970

c 40003980
FPEAK (ISFN(I),J)=FPEAK (ISPN(I),J)*(1. + ELODSS) MOD03990
FENE(ISPN(I),J)SFENECISPN(I),Jd)*(1. + ELOSS) MGDO40GO

APEAK (ISPN(I) J)SAPEAK(ISPN(I),Jd) % (1. + ELOSS) M0004010

AENE (ISPN(X),JI=AENECISPN(I) »J) = (1, + ELOSS) M0004020

c = « CALCULATIONS FOR GLENNALLEN MOD04030
GPEAK (ISPN(I),J)=GPEAK(ISPN(I),J)x (1. + ELOSS) - M0D04040

GENE (ISPN(1),J)=GENECISPN(I),J)*(1, + ELOSS) - MOD04050

1 CONTINUE MO0 04060

c MODO04070
DO 3 I=1,NSCEN M0004080

b0 3 J=1,LRP1 MOD04090
PKCONS (ISPN(L1) ,J)SPKCONS(ISPN(1),J)%COINF 46004100

3 CONTINUE M0004110

C i M0D04120
" DEM78=PEAKDM(ISPN(2),1) MOD04130
AVET8=AVENGY (ISPN(2),1) M0D04140

¢ _ MUD04150
FPTB=FPEAK (ISPN(2),1) M0OD04160
APTH=APEAK (ISPN(2),1) MoL04170
FETB=FENE(ISPN(2),1) M0D04180
AE78=AENE (15PN(2),1) MOV04190

C = « CALCULATIONS FOR GLENNALLEN M0D04200
GPT7B3GPEAK(ISPN(2),1) MoDo4aio
GET8=GENE(ISPN(2),1) Movov4220

c ; MuD04230
c CALCULATE DEMAND AND ENERGY PER YEAR M0D04240
CALL DEMPYR (PEAKUM,AVENGY, YRLYDM, YRLYEN, ISPN,NYPP,NP,NSCEN, MOD04250

c - =« ADDITIONAL PARAMETERS FUOR SUBROUTINE WKTINT MODO4260
+ FPEAK,FENE,APEAK , AENE ,FPYKLY ,FEYRLY,APYRLY ,AEYRLY, M0D04270

C = = AUDDITIONAL PARAMETERS FOR GLENNALLEN MO 04280
+ GPEAK,GENE,GPYRLY,GEYRLY) M0D04290

c : MUD04300
C == === o ooceeeoeceonmsoeneeosnonoaesees=-e= MIDOE3LO
WRT(1)=FALSE 00001860

WRT (2)=FALSE 000018790
WRT(3)=FALSE 00001880
CURD=TRUE ’ 00001890
NPMAX=10 00001900
RATEL1=,8 00001910
WRITE(1,50501) (TITLE(L),I=1,15) 00001920
WRITE(2,50502) (TITLE(1),I=1,15) 00001930
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WRITE(3,50503) (TITLE(I),1=1,19) : 00001940

WRITE(4,50504) (TITLE(TL),1=1,15) 00001950
WRITE(7,50507) (TITLE(I),151,15) 00001960
WRITE(8,50508)(TITLE(I),I=1,15) . 00001970
WRITE(9,50%09) (TITLE(I),I=1,15) 00001980
WRITE(10,50510)(TITLE(I),1%1,19) 00001990
WRITE(11,%0511)(TITLE(I),I=#1,15) . 00002000
PRINT S0S06, (TITLE(K) ,K=1,15) . 00002010
50501 FORMAT(/15A4," FINOUT REPUKRT') 00002020

50502 FORMAT(/15A4," CADD KEPORT®) -00002030
90503 FORMAT(/15A4," PDET REPORT') 00002040
S0SN4 FORMAT(/15A4," PCOS REPORT') 00002050
90506 FORMAT(/15A4," TREE REPURT') 00002060
50507 FORMAT(/15A4," PRICES REPORT?') 00002070
50508 FORMAT(/715A4," TPDET REPORT') 000020890
50509 FURMAT(/15A4," TPCOS REPORTY) 00002090
50510 FORMAT(/15A4," TCOST REPORT®) 00002100
50511 FORMAT(/15A4,!" "DEBUG REPORT®) 00002110
L = = ©« @ ©« @« « @ = @ © =« ® = = « = ® = » « o« « v o o oo ==« MIDO4320
c M0004330
c WRITE(11,921) C(ISN(I,J),Jd%1,10),1=1,10) 00002120
£ cc o oo cesrmreeeoeeesesseneenseene===«e UD04340
c M0D04350
DO 9212 I=1,NSCEN MODQ4360

WRITE (11,9211) I,(YRLYDM(ISPN(L),J),Jd=1,LR) M0D04370

9212 CONTINUE MODO2380
9211 FORMAT (1%, 'YEARLY DEMAND, PATH ',I1,'3 ‘',6(F8,0,1X),/, M0D04390
1 (25X, 6(F8,0,1X),/)) M0D04400

C = @ o = ©« « @ @ @« = a s @ © 06 © 2= c « o = v « = w =« =« = KIDO4YL0
921 FORMAT((10I1)) 00002130
WRITE(11,7500) (OUTC(I),1I=1,8), (OCDEM(I),I=1,7),(0UTAV(I),131,8), 00002140
+(0UTCST(I),1=1,8) ) 00002150

7500 FORMAT(*OUTC,UCDEM,OUTAV,0UTCST:',1X,8L1,14,TLL/BF7,3/8F7.0) 00002160
C : 00002170
C xxxxx WARNING STATEMENTS PRINTED TO TREE AxkxkhmAakkdwhkghkk 00002180
IF (HYPPxNP ,GT,30)PRINT 7775 00002190

T775 FORMAT(*CAUTIUN DIMENSION OF EVALUE 6T, 30') 00002200
C = o e o ooeoeecoeceeoeeesesesesseees=e=-ca= MIDO4s20
c M0D04430
c IF (NP ,GT 10, AND, ,NOT,RSNOT)IPRINT 7774 00002210
C7774 FORMAT('CAUTION: LDIMENSION OF GROW .GT. 10') 00002220
c MODO04440
C o = @ 0 0 o = @ = @ ¢ 0o @ 0 @ = @ @ © = = @« = =« ©» ® o« & =« = < = =  MIPY4450
c 00002230
C *xaxxx BEGIN MAIN PRUGRAM AARKRAXRAKAKRARRARKRARNARKARNRRANSERAE 00002240
c : 00002250
Cxuxkkx ONCE ONLY CALCULATIONS #annw ) 00002260
TMIX=0, 00002270

c = = UP TU 16 TECHNOLOGIES MOD04460
C 00 2 I=1,10 00002289
DO 2 I=1,106 MOD04470

2 TMIX=STMIX+AMIX90(1) 00002290
c DO 9 I=1,10 00002300
D0 9 (=1,16 MODO4480

: 9 AMIX90(T)SAMIX90(1)/TMIX 00002310
‘ RATEZ2=1,=RATEL 00002320
C SCHEDULE MAINTENANCE AND CALCULATE AVAILABILITIES 00002330




c DO 10 I=t,10 0ugues40
DO 10 I=1,1lo MuD04490
YMAINT=1,=DFPC(I)/DFO(I) u0002350
IF(FTIME(1),6T,0.)PMAINC(CI,1)= YMAINT*PKMAIN(I)/PTIME(I) 000023560
IFCFTIME(1) LLT 2, )PMAIN(I:ZJ-YMAlNT*(l.-PKNAlNlI))/ 00002370

+(1.=-FTIME(1)) : 00002380
PO 12 J=1.2 00002390
IF(PMAIN(CI J) LY 0, OR PMAIN(TI, J) GT.1,)PRINT 5,1 Quuoa4uu
PMAIN(I,J)=1,~PMALN(TI,J) 00002410

C IF(I.NE,10)AVAIL(1,J)=UFO(I) 00002420
IF (1 LT, 10) AVAIL(XI,J)=DFOC(I) MUD04500

c IF(1.EQ.10)YHA(J)SUFDLI)«PMAIN(I,J) 00002430
IF (1 .GE. 10) HALI=9,J)=0FO0(I)*PMAINCI,J) MUDO4S1O

12 CONTINUE 00002440

C IF(IeNEL 10, ANDPMAIN(I 1) LT .PMAINCI,2))PRINT 4,1 00002450
IF (I ,LT, 10 ,AND, PMAIN(I,1) .LT, PMAIN(1,2)) PRINT 4,1 MuD04520

iv CONTINUE uouo24e0

] FORMAT(*WARNING: MOKE MAINTENANCE IS SCHEDULED IN PEAK SEASON', 00002470

+' THAN IN OFF PEAK SEASON FOR TECHNOLLODGY',13,',%) 00002480

5 FORMAT ("WARNING: SEASONS ARE TOO SHOUKRT FORTY, 00002490

+° TECHNOLOGY',13,' MAINENANCE 10 BE FULLY SCHEDULED?') 00002500

[» WRITE(11,6) ((PMAIN(I,J),I=1,10),J3 1,2) s (CAVALL(I,J),121,9), 00002510

C +HA(J) ,J=1,2) 00002520
WRITE (11,6) ((PMAIN(IoJ)vI-I'lb)'J-lra)l((AVAIL(IaJ)'I-lr")' MUDO0A4S30

+ J=1,2), ((HA(1,J),121,7),d571,2) MOD04540

ceé FORMAT('PMAINCT,J),AVAIL(I,J)'/7(10F6,3)) 00002530

b FORMAT ('PMAIN(I,Jd),AVAIL(I,J) HA',/ ,BF6.,3,7,8F6,3,7,8F6,3,/, MO004550

+ 8F6,3,7,9F6,3,/,9F6,3,/7,7F6,3,7/,7F0,3) M004560

c M0D0457¢0

C © ©w © @ @ @ = @ = « = @ @« » « = @« @ @« = s o «c « » e === «= = « = MODO4SHY

C SCALE LDC'S SO THAT PEAK=1/(LOAD FACTOR) 00002540

L = @ 0 0 @ @ @ @ ® @ % @ 2 aemm e e o= n=-nee=e===-=o=« MIDO4S90

c = = SET UP BLDC ARRAY FOR SUBROUTINE DETLDC ‘ MODu460O

C DO 40 J=1,2 00002550

C PEAK AND OFF PEAK ASSUMED THE SAME ) M0D04610
DO 40 J=1,1 MUD04620

C ALF(J) =0, 00002560
aLbcci,J)=t, 00002570
Do 20 I=3,12 ' 00002580

20 oLLC (15~-1,Jd)=bLOC(14~1,J) 00002594
BLDC(2,J)=(bLDC(3,J)sBLOC(L1,J)) /2, 00002600

c MODO04630

C DO 30 I=3,11 00002610

c30 ALF(J)SALF(J)+,05x(BLDC(I,J)+BLDC(I+1,4)) 00002620

C ALF(J)=ALF(J) *,5x L. 1=Pu)x(BLOC(2,J)+BLLC(3,d)) 00002630

c ALF (J)=ALF () +,5xPwx (BLDC(1,J)+BLDC(2,J)) 00002640

C DO 35 I=t,12 00002650

€35 BLOC(1,J)=BLDC(1,J)/ALF (J) ] 00002660

C MUD04640

40 CONTINUE 00002070

C MUD04650

o NOW CALCULATE LDC'S FOUR EACH YEAR MOV 04660
CALL DETLDC (BLDC,PV,VMLDC, YRLYDM,YRLYEN,DEM?78,AVETHE,LR,NSCEN, MObo04670

+ 1SPN, XLDC ,XALF,FYLDC,FYALF) MODO4680

o MUD04690

L = @ o o o e = o o = 0 v @« @« o 2 @« a v o =« 0o =oe«e o =2==«=o MODO47TV0
DBLODC (1) =Pw 00002680

B.13




DBLOC (2)=0,1=PNW
DO 60 I=3,12
60 DBLDC(I)=0,1
FENG(2)=1,=FENG(1)
FTIME(2)31,.-FTIME (1)
- = MWINC IS REAL
AMWINCSFLOAT(MWINC)
AMWINCSMWINC
L ® © &= w @ @ =@ ® W @ @ © 0 & @ © B D D WO DWW O D D W@ & D W WD W

cvoT78=0,

aono

C o @ 0 @ @ « @« @ @ @ @ g © © ® @ © PO WP B WA D WO W D D w® © W
c 3 < = DU LOUP FINAL VALUES CHANGED TU 16 FUK WP TU 1o
c TECHNOLOGIES
C DO 7¢ I=t,10
DO 70 I=1,16
SIZE(I)=FLOAT(NSIZE(I))
IF (RMYES(I))CTOT78=CTOT78+CCAPT8(I)
70 NSIZE(I)SIFIX(FLOAT(NSIZE(I))/AMHINC+,9)
0o 75 1=1,3
Do 79 J=1,2
75 RPROD(I,J)SHYPRUB(I) 6T+ 0005 AND  (FTIME(J) s6Toc0005,AND,
+FENG(J),6T7,,0005)
c 00 77 1=1,10
DO 77 I=1,16
VC(I)=vC(I)/1vo0,
17 ENV(I)=ENV(I)/1000,
Do 78 1=%1,8
78 OUTCST(I)=0UTCST(1)/1000,
NH=0
Do 79 I=1,3
IF (HYPROB (1), LT,,0005)GOTO 79
: NH=NH+1
79 CONTINUE
IF (NH,NE,1)60TO 793
DO 792 I=1,3
792 IF (HYPROB(I) ,6T,,0009)NHY=1
793 CONTINUE

c

C - G W & W e & W W e W 9 @ S @ @ W W W @ W © o W ®© @ O o © © e @, » =
C = = YLF FUR THE FIRST YEAR®S LDC IS FYALF FROM Syt DETLDC
C

c IF(FENG(1) JLT.o0000S,0RFTIME(1),.LT,,0005)6UI0 7931

C YLFEFTIME (1) #ALF (L)% (1. +FENG(2) /FENG (1))

C 60TV 7932

C7931 YLF=ALF(2)

C7932 CONTINUE

c EN7B=DEM78+8,76xYLF

c
ENT83DEM7828,76xFYALF
ENSTB=ENT7B%x{1.-ELUSS)

- e @ w W m W W W o © @ W @ W W ® © © W M D om 4 @ ® W @ W @ e @ W e

- m m W W W W @ B @ W D@ T @S Wm B D @ S D @ @ D w © @ @ w D o

S1GMA=0,
Si6t14=0,

oo co0

000026990
00002700
00002710
00002720
00002730
MODO4T7 10
MOD04720
00002740 -
MODO4730
MOD04T 40
00002750
MOD04750
MOD04760
“0D04770
00002760
MUD0O4780
00002770
00002780
00002790
00002800
00002810
00002820
00002830
00002840
MOD04790
00002850
00002860
00002870
00002880
00002890
00002900
00002910
00002920
00002930
00002940
00002950
00002969
00002970
00002980
MOD04800
MODO48190
M(D04820
00002990
00003000
000035010
00003020
00003030
00003040
MOD 04830
M0D04B40
0000305y
MUD04850
MOD04860
MO0D04870
MODO48BO
00003060
00003070
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GlL=0,

AL=0,

Do 7810 I=1,S

ALSAL+EPROB(I)*EGR14(])

GLSGL+EPROB(I) *EGR1(I)
SIG14=SIGL4+EPROBLI)*EGRI4 (1) *EGRI4(])
SIGMA=SIGMA+EPROB(I)*EGRL (X} xEGR (1)
SILMASSTGMA-GLAGL

SIG14=S1614=AL*AL
IF(LR.GT 3, AND,LR.LT.12)60T0 7811
IF(LR,LE,3)SIGALRSSIGMA
IF(LR,GE,12)S16GALK=816G14

GOTU 7812
SIGALRSSIGMA+(SIG14=-SIGMA) AFLOAT (LR=3)/9,
CONTINUE '

CALL FALPHA(CLDC,SIGMA,SIGALR,NP,NPMAX,ALPHA)
SIGMA=SGRT (SIGMA)

GROwW(1)=AL

GC=2.%¥(AL=GL) /FLOAT(NYL=NYF)

m W w W m w W W m F @ W M @D W W W ® @ m O ® W W W ™ W @ © & ® © W o

CALCULATE AL FRUM EXPECTED DEMAND (PATH=2)
AL=(YRLYDOM(2,lFIX(FCPER1)) = DEM78)/(DEMTB*FCPER])

WRITE(11,8001)YLF,ALPHA,SIGMA,SIGALR,GL,AL,GC
FORMAT(*YEARLY LOAD FACTOR,ALPHA,;SIGMA,SIGALK,6LsAL,GCE"/
+2F7,4,5€12,4,2%,10L1)

EVALUE(1,2)=0.

DF=1,./(1,+4CDSC)

NVCPP=1

IF (LVZ)NVCPP=NYRP

at(1)=1,

aL(2)=a/s2.

B1(3)=1,.-0

81(4)=01(2)

BETAS1,=ALPHA

DLTA=SIGMA/SBRT (Q)
1F (B EQ.2)DLTASSIGMA

AIFSINFLA+],

DLR=SDF x%LR

ALR=AIF #aLR

LRP2=SLR+2

UMM=0M%1000,

LEADMN=100000

LEADMX=1

V0 65 I=1,10

DO 65 I=1,16
LEAD(I,1)SIFIX(PLAN(I)*+,.S)
LSTAGE(I,1)=1L.EAL(I,1)
LEAD(I,2)=IFIX(PERM(I)+.5)
LSTAGE(I,2)=LEADC(I,2)
LEAD(1,3)SIFIX(CONSTR(I)+STARTD(I)*,5)

00003080
vo0L309%0
V0003100
00003110
000031290
0v0031350
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
MO 04890
MOD04900
MOD04910
m0004920
MODL 04930
M0004940
000032170
00003280
000032990
00003300
00003310
00003320
00003330
00003340
00003350
00003360
00003370
00003380
MODO04950
M0ODO04960
00003390
00003400
MOV 04970
M0004980
00003410
00003420
00003430
00003440
00003450
00003460
00003470
00003480
M0D 049990
00003490
00003500
00003510
00003520
00003530



LSTAGE (I,3)=IFIX(LUNSTR(I)+,5) : 00003540
AVL(1)=AJ (1) LE.9U00V 00003550

IF (LNOT AVL(I))60TO 65 : 00003560

L=0 00003570

00 66 ISTAG=1,NS 00003580

IF (LEADMN 6T LEAD (1, ISTAG) )LEADMNSLEAD (I, ISTAG) 00003590

66 LsL+LEAD(I,ISTAG) : 00003600
IF (LEADMX LT LYLEADMX=L 00003610

65 CONTINUE . . 00003620
 mw e oo ommea=mnodsesseenssenssenoeoeoessees MIDI50
IFEYRSIFIX (YEARS(1)+,5) 00003630

C ~ o oo o= oeooeosesssesssoeseeesssmess=oes= MIDOS0LO0
c . M0OD05020
c FNYL=FLOAT (NYL) , 00003640
c HNYLZFNYL/2.4.5 . 00003650
C = o @ = o mcowoeoeseesnsnsssnsoesesesecnsssessss MIDO5030
CALL INICEP(CEP,RETIRE,LR,LRP1,LEAD,NS) 00003660

CALL INTEG(RETVIRE,1,LR) 00003670

CALL INTEG(CEP,NS,LR) 00603680

£ = = o o weomweonoemenoensosseoneeeeensoe-osess=e MUIDOS040
c MQD0U5050
c . . M0D050660
c KSCEN=Z ,NOT ,RSNUT 00003690
c IF(.NOT,RSCEN)GOTU 67 00003700
c : 00003710
C FIND SELECTED TREE PATH PROBABILITIES. 00003720
c 00003750
c CALL SGROW(NP /AL yNSCEN,ISNs ISPN,CLDCsALPHA/NB,DLTA/NYL »NYPP) 00003740
c CALL SORDER (CLDLC,ISCORD, LSPN,NSCEN) 00003750
c SYMMSTRUE : 00003760
c IF (NSCEN.ER,1) SYMMSFALSE 00003770
c NSCENH= (NSCEN+1) /2 00003780
c CENTER=2, _ 00003790
c IF(NB,EQ,2)CENTER®1,5 00003600
c DO 69 J=1,NSCENH 00003810
c L1=ISCORD (J) 00003820
c L2=ISCURD (NSCEN+1=J) , 00003830
c DO 68 I=1,NP 00003840
c C1=FLOAT(ISH(L1,1))~CENTER 00003850
c C2=FLOAT(ISNCL2,I))~CENTER 00003860
c IF (JEQ NSCEN/2+1)C230, 00003870
c 1IF(ABS(C1+C2) .6T,.0001)SYMM=FALSE 00003880
C68  CONTINUE 00003890
€69  CONTVINUE 00003900
c WRITE(11,71)SYMM 00003910
C71 FORMAT('SYMMETRIC SCENARJ0OS: *,L1) 00003920
c IF (SYMM)CALL SCPRS(5I6G14,AL,SCPR,NSCEN,NSCEIN, ISCORD,SYMM,CLDC, 000039350
c +1SPN) 00003940
c IF (JNOT,SYMM)CALL SCPRUSB(EGR14,EPRUB,SCPR,NSCEN,CLDC, 1SCORD, 00003950
I +CLDC(11),CLUC(21),CLDC(31)) 00003960
C ® @ @ @ = = @ © © @ © @ © ® © © @ © @ © ® @ © WO B O W= = o MIDOSOTO
C MOU0S080
c PATH PRUBABILITIES MUD05090
DO 651 J=1,3 MOD0S100

- IF (NSCEN ,E4, 1) SCPR(J)=1,0 MODO0S110

IF (WSCEMN .EU, 3) SCPR(JIZM1(J+1) MGD05120

51  CONTINUE MOD05130




[z Bely]

WRITE(11,8002) (CLUC(YX),I=21,27),(CLDC(I),I531,37)

MuDO5140
M0D65150
00003970
00003980

NRITE(II:BOUS)(ISLURD(I):I—I:IO):(CLDL(I):I 1,10), (SCPRIT),I=1,10)0000399Y

8002 FORMAT('CuUM,EGR:'/(7F9,5))
8005 FORMAT('ISCURD,SCGR,SCPR3'/10I7,(/10F7.4))
67 CONTINUE
C *xxxx UNCE ONLY FINANCTIAL CALCULATIONS X*AkRXXAAXKRAXAKARRERRKX
ITCHOR=0
IF(LITCNR)ITCHNOR=]
WRITE(11,113) ITYCNOR,EMBOLRY
i13 FORMAT(*TTCNOKR,EMDDRT ',13,5X,F5.4)
EQRT=1,=PRERT=DBTKRY
CC=NBTRTAEMBDRT+ (PRERTAEMBPRE+EGRT*EMBCOM) /7 (1 ,-TAXMAR)
WRITE(11,7935)(COV(I),I=1,06),(CO0C(I),I=1,6),(PRECOV(]),I1=1,6),
+(AINT(I),I=1,0)
WRITE(11,7937)J0BTKRT,PRERT,EQRT,TAXMAR,CC
WRITE(11,7941) (EDINT(I),I=1,7)y (EDERT(I),1I51,7),(KBEL]),I=1,7)
7935 FORMAT('COV,COC,PRECOV,AINT'/(6F8,4))
7937 FORMAT('DBTRT,PRERT,ERRT,TAXMAR,CCY/10F8,4)

7941 FORMAT('EDINT,EDEBT,RBEY/(TEL1V,4))
c----‘--.-----------.--------------
C
c SGRO=GL
C
SGRO=AL
C
C ® @ 0 = @ @ @ = ® = # @ & ® @ m @ @ @ ™ © = @ ® = @@ @ © © ®© = - ® w
PHUORZN=LR+1
NPRDS=LR
C----------------------------------
C - = DU LOUP FINAL VALUES CHANGED TU 16 FOR THE 16
c TECHNOLOGIES
C . DO 7960 I=1,10

00 7960 1=1,16
IAVYR(I)STAVYR(I)=IFFYR+]
LB(I)SIFIX(BLLI)+,.9)
LTCD)SIFIX(TLLI)+,.5)
NCONCI)=IFIX(CONSIR(I)+,S)
LAGR{I)=LAGREG
ISTART(I)=IFIX(STARTO(I)+.5)
7960 CONTINUE
DA=(1.+INFLA)%DF
IF ( NOT ,CADUL)DASUF

= =« CURRECTION FOR WHEN CUSC=INFLA

oo

IF (CLSC EQ, INFLA) ANIZE=1,0
C ANIZE=(1,=DA)/(1,=0Axx (LR+ITHOR+1))
IF (CDSC . NE, INFLA) ANIZE=S(1., = DA)/(1, = DAxx(LR+[THOR+1))
C = = = = = = @« = = w = = ®© « =@ @« ® o @ = ® = ®# = ® = © © ® = = = =«
HORIZN=PHORZN+ITHUR
ILFYRSIFFYRYHURIZn=1
PVAEN=0,
DU 7970 I=1,HORIZiv
IF (CNDOL)PVAENSPVAEN® (1 +FLOAT(I=1)%AL)* (DF2AIF) 2% (T=1)

B.17

00004000
00004010
00004020
00004030
00004040
00004050
00004060
00004070
00004080
00004090
00004100
00004110
00004120
00004130
00004140
00004150
00004160
MOD05160
MOD05170
00004170
MOD0S180
MUD05190
MOD05200
M0005210
00004180
00004190
MOD05220
MOD05250
MOD05240
00004200
MOD0S250
¥0004210
00004220
00004230
00004240
00004250
00004260
00004270
00004280
00004296
MUD05260
MOD05270
MuUpD0S5280
MOD0529¢
00004300
MODOS300
MODO05310
00004310
00004320
00064350
00004340
00004350



7970 IF(,NOT CNDULJPVAENSPVAEN+ (1. +FLOAT(1=1)%AL)%DFx%(I<1) 000043560

C CHANGE PVAEN INTO EHERGY AND ADJUST FUR LOSSES. 00004370
PVAEN=PVAEN*ENT8x (1,-ELDSS) 00U04380
GFINALSFLOAT(HORTZN=1) %AL 00004390
MTINCSIFIX(1.9+GFLNAL) #MyINC 00004400

C = = 0 = @ 0o = ® = @« @ =« = = « « = © 2 © © o «a=acee==«a MDI5GI20

c - = MTINC IS REAL ’ MOD 05330

(o AMTINC=FLUAT(MTINC) : 00004810
AMTINC=MTINC MUDO0OS340

C = = = = w ©o @ ®» @ © » » = ® @« c o ®x 6 coceoss=os= MIDIH350
DF INALSDEM78x(1,+6F INAL) 00004820
CALL CAPCON(ARATE,CAP7B,ISTART,CONSTR) 00004450

C v @ @ @« o 2 = ®« = o ® 0o w © © =« = ° « =« ce=oa=xqa MNUDI5360

c MOV05370

¢ MODO0S380

c D0 7965 1=1,9 00004440

C7965 VCES(I)=VC(I)*(1,+VCESC (1)) *»(HORIZN=1) : 00008450

¢ DO 7968 IYR=1,LR 00004460

C D0 7980 1=1,9 : 00004470

C7980 CLDCC(I)=VC(I)*(1,+VCESC(I))#x*]YR -0000448¢0

c CALL LORDER(CLOC,ENV,LO(1,IVR)) 00004490

C7908 CONTINUE 00004500

C © @ @ @ = w « @« = ©» @ ca = @ o «c @ « - ® ® = o « =« ==« = MD0SII0

c MUD05400

C o » DETERMINE IF THERE EXISTS FAIKbANKS NON=HYDKO MUDOS4L0

c TECHNOLOGIES WITH CAPACITY FUR YEARS 1-9, MoOD05420

C IF SO, THEN THE TECHNOLOGY NUMBERS MOD0S430

c ARE RETURNED IN ARKAY ITFAIR, MOD05440

c . : MOD 05450
CALL FAIRCK (TKNAM,FAIR,ITFAIR,CCAP78,CEP,REVIREL) MODO5460

c MODOS4T0

C = @ ©« @ o © o @ = w ® @ = = @ = « = = © @ 0 o === MO0SL40

C = o © c w e o @@ e=ooeoeeoseceoeess=esssocsas-s== MIDISEI

C . MODOSS50V0

C FUEL COST CUNSIDEKATIONS MOD 05510

C . ' M0D05520

c « = SET FUEL TYPE TO 10 AND HEAY RATE TO 0 FOR THE MODO05530

( HYDRO TECHNOLOGIES M0D05540

C THIS INSURES THAT THE FUEL COST CALCULATIONS MUD0SS50

C GIVE 0 FUEL COST FUR THE HMYDKO TECHNOLUGIES MUD05560

c ] M0D0USST0
DO 7964 I=10,16 MOD05580
{FTU(LI)=10 MOD05590
HR(I)=0,.0 MuDUS600

7964 CONTINUE ) MOD05610

c M000%620

C ) MOD0S630
D0 7965 I=1,9 M0D0S640
FCTYSFC(IYFDE,IFTU(I))x(1l, + FUESC(IFTU(X)))*x(HURIZN=IYFRE) MO0D095650

C UNITS CONVERSLOW MOD05S66UL
FCTYS(FCTY*HR(I))/1000000, MODOGS6TU

7965 VCES(1)s(vC(I)&(1 + VCESC(I))x=x(HORI{N=1)) + FCYY MOD0S680
DO 79h8 [YR=1,LR MOD05690
DO 7980 I=1,9 , MOD0ST70U
IF (IYR .GT. (IYFUVE = 1)) GO YO 7975 MOLOST10
FCIYRS(HRCI)AFCLIYR+1,1IFTUCI))}) /71000000, M00D0S720
G0 TU 7980 MODOST 30




7975 CONTINUE MOD0S740

FCIYRSFCC(LYFDE,IFTUCI))*(1, + FUESCULIFTUCI)))axx(LYR=-(IYFDE=~1)) Mop0sS75¢0

C UNITS CONVERSIUN MOD(0S760
FCIYR=(FCIYR#HR (1)) /1000000, MOD09770

7980 CLDC(I)=(VC(I)*(1, + VCESC(1))*x*xIYR) + FCIYR M0D0S780
C » = ' MGDOS790
c IF IYR BETWEEN 1 AND 9 (1981 = 1989) AND IF THERE EXLSTS M0D05S800
c FAIRHANKS NON=HYDRO TECHNOLOGIES, LUOAD THE 2 LEASY CUST MOD0S810
Cc FAIRBANKS NUN=HYDRU TECHNOLUGIES FIRST (l1.,E. CALL FLORDR) MODOS820
c MUDOSB30
IF (IYR ,LT, 10 AND, FAIR(IYH)) M0D 05840

* CALL FLORDR C(UCLDC+ENV,LUCL,IYR),,ITFAIRCL,IYR) LCFAIK(1,1YR)) MODOS5850

IF (IYR GE, 10 UR, NOT, FAIR(IYR)) M0D005860

* CALL LORDER (CLDC,ENV,LO(1,IYKR)) MOD0S870

c ) ) M0D05890
7968 CONTINUE M0D0S5900
Cc MOD0S910
C o @@ o @ @ = @ ®» @ @ © w @ « @ = ® = © = ®» = = = = « =« =« = = = = == 100095920
C xxxxx END OF ONCE OUNLY FINANCIAL CALCULATIUNS AaxkakhkAAXk&AXAKA 00004510
MANYU=PRMH,GT o (PRML+,0000001) ,AND FPKMI.GT,.0000001 00004520
IF(,NOT MANYD)GOTO 1100 00004530

LDEC= IFIX([PRMH'PRML)/PRMI*I 0001) 00004540

GOT0 1110 00004550

1100 LDECs1 - 00004560
C 00004570
C LOUP OVER PLANNING RESERVE MARGINS 00004580
c 00004590
1110 SIDESLDEC.GE,.8 00004600
DO 9999 IDEC=1,LDEC 00004610
PRM=PRML*FLOAT (IDEC=1)sPRMI 00004620

PRINT 1988 00004630

PRINT 1949 00004640

IF (CNDOL)PRINT 1990,IFFYR,IFFYR 00004650
IF(.NOT,CNDOL)PRINT 1991,IFFYR 00004660

C 00004670
C DO 45 IY¥=i,LEADMX 00004680
c PRM&(IY)-PRM-HMBAb’FLUAT(IY)*RMINC 00004690
C 89 CONTINUE Q0004700
C INITIAL CALCULATIUNS DEPENDING ON PRM AND INITIALIZATIONS 00004710
) FFS=TRUE 00004720
TENGY=0, L 00004730
TTCOS=0, . 00004740

C JCT1=0 V0004750
N TERMV=O0, ) . 00004760
TERMF =0, . 0oQ04770

[ ERMARG=0, 00004789
TERME=O, 00004790
TERMUO=0, 00004800

C FIAD THE TERMINAL VARLABLE COST EEVC(M/KwH) . 00004810
C 00004820
' IF(ITHOR.LT,1)6UTU 160 00064830
TERMIN=TRUE 000048490
CUKDEM=DF INAL 00004850

CALL LURDER(VCES,ENV,LOAD) 00004860
IACTYRSIFFYReLR+ITHOR 00004870

CALL PRMGN(PRMBEF ,PRM,PRMAFT, IFRMYR,; ILRMYR,; TACTYR,PRMGIM) 00004880
CFTOT=DF INAL*(1,+PRMGIN) 00004890




C e w om e omeoe ® P e R oo W e mee e @ ®o@mo e B O R B O e ® w8 o MOD0S9 30
C = = DO LOUP FINAL VALUES INCREASED Tu 16 FOR ThHE 16 M0D05940
c TECHNOLOGIES MO00595¢
C Do 76 I=1,10 . v0004900
PO 76 I=i,1e6 ' MUD0S960

SCHED (T)=AMIX90(1).LT.0000001 00004919
CAP(L)SCFTOTwAMIX90(I) . 00004920

76 IF (SCHED (1) )CAP(I)=0, 00004930
ICOUNT=0 ) 00004940
TMIX=1, 00004950
SHORT=0, 00V04%60

87 CONTINUE 00004970
c DO 80 I=1,10 00004980
DO 80 I=t,16 MOD0S5S970
IF(SCHED(I))GUTL B0 : 00004990
IF(TMIX.LT..00001)GOTO 81} ‘ 00005000

IF (RMYES(I)JCAP(I)SCAP(I)+AMIXY0 (1) #SHURT/TMIX 00005010
IF(CAP(I) LELCAPLIM(L)+.1)560TO 80 00005020
CAP(I)=CAPLIML(I) 00005030
SCHED(I)sSTRUE 00005040

80 CONTINUE 00003050
ICOUNT=ICOUNT+1 00005060-
TMIX=0, . 00005070
CFT=0, _ 00005080

C DO 90 1=1,10 06005090
DD 90 I=31,16 M0D05980

IF (. NUT . RMYES(I))u0OTO 90 00005100
CFT=SCFT1+CAP(I) 00005110
IF(,NOT.SCHED (1)) TMIXSTMIX+AMIX90(]) : 00005120

90 CONTINUE ' 00005130
SHORT=CFTOT=CFT 00005140
ICOUNT=ICOUNT+}Y 00005150
IF(SHORT.LE. ¢ 1 . AND.SHORY.GE.~c1)60T0) B3 00005160

IF (ICOUNT,67,10)G60TD 61 00005170

G070 87 00005180

81 - PRINT 82,PRM, TMIX,SHURT 00005190
82 FORMAT("WARWINGS THERE IS INSUFFICIERT TERMINAL CAPACITY FUR', 00005200
+% PRM 29 ,FS5,3,', TMIX 2',F643;% "s* SHURT =2',F10,0) 00005210

85 CONTINUE . 00005220
cTuv=0, 00005230

c D0 86 1=1,10 . 00005240
DO 86 I=1,16 M0005990

86 CTOT=CTOT+CAPL(]) 00005250
c DO 89 1=1,10 00005260
00 89 I=1,106 MUD06000
TEKMIX(I)=CAP(I)/CTOT 00005270

89 CONTINUE 00005280
I1s(1)=0 00005290
YEARS(1)SYEARS (1) +FLOAT(LR+ITHOR=1) 00005300

IYk=] ’ 00005310

IP=] 000usS32u
DEM(1)=DF INAL 00005330
RRM(1)=CFT/DFINAL=L, 00005340

DO 84 1=1,7 0000535¢

IF (.NOT OCDEM(I))PKMAINCI)SQUTCAP(]) 000095360

44 IFCOCDEMC(I))PKMAIN(I)SOUTCARP (L) #DF INAL/UEMT S 00005370

([ e 2 c o ocwoceeeceeoosesnseesennsesees===< MDGI
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c - = FUR THE TERMINAL HORIZUM ASSUME BLDC, YLF, AND ALF MOD 06020
c ARE THE SAME AS FOR THE MED PATH OF THE LAST MUD 06030
c YEAR OF THE PLANNING HORIZUN MOD0604 Y
c : M0D06050
DO 79321 1=1,2 : MOD06060

ALF (I)=XALF (1SPN(2) ,LR) MODO60T O

DO 79321 J=1,12 : M0D06080

BLDC (J, 1) =XLDCLISPN(2) ,LR,J) M3006090

79321 CONTINUE o MOD06100
YLF=ALF (1) MUD06110

c MOD06120
£ == =me=cm=ceaccsueeeseecosonceenseeee=es MODO6130
CALL PRODUC(IYR,CAP,MTINC,AMTINC,DFP,NSMAL,LUAD,AVAIL,CLDC, 00005380

+PKMAIN,OUTAV,CURDEM, YLF sFENG ,F TIME ;HYPKOG , ALF yBLDC ,DYLOC ,PW,PMAIN,00005390
+HYEN,PTPDET,RREM,DEM, TKNAM, OUTTYP ,NH,NHY, IS,IP,NP,NYPP,NVCPP,YEARS, 00005400
. e E m ke mm e e e % ee . % .. ®meeme === == === MIDOOIUD

c
C +RPROD,VC,ENV,UUTCST,PTPCOS, TERMIN, TVC , AMM, ITHOR, VCESC,HYMULT,DF0O, 00005410
c

+HA,OUTESC,0UTC,CSENVT,CSOUTT,PRM) 00005420
+RPROD,VC,ENV,HR,IFTU,FC,IYFDE,QUTCSY,PTPCOS, TERMIN, TVC, AMM, ITHOR, MUDOG1SO

(% - « ADDED PARAMETEK = HCUTIL M0OD06160
+VCESC,FUESC,HYMULT,DFO,HA,OUTESC,0UTC,CSENVT,CSOUTT,PRM,HCUTIL, MOD06170

c - « AUDITIONAL PARAMETERS FOR SUSRUUTINE WRTINT M0D06180
+ACAP,AGEN,FCAP,FGEN,XLOLP,INTR, MOD06190

c . =~ « ADDITIONAL PARAMETERS FOUR ANCHURAGE =~ FAIRGBANKS M0006200
C LIMITED INTERTIE CALCULATIONS M0Do6210
+LCFAIR,FEYRLYALLINT, M0D06220

C ~ = AUDITIONAL PARAMETERS FUR CPRT REPURT = EMERGY TABLE MUD06230
+CPRT, TECHEN) MOD06240

C o @ @ @ = = = = ® © @ » @ @ = = = = @ @ o = =« «====-«= MID06250
YEARS(1)SYEARS (1) ~FLOAT(LR+ITHOK~1) 00005430
EEVC=AMM+DM 00005440
CSOUTT=CSOUTT*1000,/(CURDEMXYLF*8,76) 00005450
CSENVT=CSENVT*1000,/ (CURDEM&YLF8,.76) 00005460

160 COMTINUE ‘ 00005470
TERMINSFALSE 00009480

C xaxxxz START VISITATION wkxaxx ) 00005490
C =~ @ @ @ oo = = @ ® = ¢ @ = ©® @« a 9 @ « = =« e «=oo=e«=ee MKO006260
c M0006270
c- MODO06280
c IP=0 00005500
c N=1 g 00005510
c DO 1910 I=1,N¥ 00005520
C1910 IS(1)=0 00005530
C IF(.NOT,RSCENIGOTU 1909 00005540
L = = @ o @ 2 o @ u * e owoeooe=eeeseoeo=e==== MDY
NSC=0 00009550

1900 IP=t 00005560
1901 NSC=NSC+} 00005570
€ o v @ = @« = @« 0 = @ ¢ 0 o = = o« =2 ===« MD06300
c ) MOD06310
c M0D06320
o IF(NSC,6T,10)60T0 1980 00005580
IF (NSC 5T, NSCEN) 60 TO 1980 MODO6330

C IF (ISPN(NSC) ,LENSCEN)GOTO 1904 00005590
C G070 1901 ’ 00005600
Ci9n4 IF(ISC(IP) ,NE,LSNINSC,IP), OR . PERFCS)GUTO 1906 v000S610U
C IP=IP+] 00005620
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c GOTO 1904

1906 DO 1907 I=1I¢,NP

1907 IS(I)=ISPN(NSC)

€C1907 IS(I)SISNINSC,I)

FFS=TRUE

CGk=0,0

IF (PERFCS)CALL CEXS(ALPHA,BETA,NYPP,NP,DLTA,IS,
+DEMFOR,GCyNYL FNYL,DEMTE,NB, AL /LR)

s NeNaN el

GOTD 1905
1908 IP=IP+1
1905 IF(IP,GT NP)GOTU 1900
GOT0 1931

™ e W@ @ W W @ W S m M B @ @ @ @ WD @ W W W W 2 D W D B @ B @ ©®

(g R e Nl

C1909 CONTVINUE
C1920 IP=IP+1

c IFC(IPL,EQ,NP)GUTO 1940
c IS(IP)=NB

€C1930 N=N+1

C

L o @ @ @« @ @ = ® @ o @ @ = ® & © © ©® W & O G G W W W W W S @ W B
1931 CONTINUE
[ IYSNYPPXIP#+})
C xxxnx LOGIC FORWAKD axxx% N
IR=(1P=1) *NYPF
AIP=AIFxx(IR)

C CALCULATE PROBABILITIES AND GROWTH KATES

L = © = @ @ oo ® m = @ ® © & @ @ w @ ® © ®© ©W S WS D W W D W @ D w
o

C

Cc IF(NB.ER.2)6010 193b1

[ IF(NBLEQL1)GOTO 19367

C PR=1,

c D0 1935 I=si,NP

(o IS1=I5(1)+1

C1935 PR=PRxQ1(IS1)

c GOTO 19365 R

C19361PR=,S4%x]1P

[ GRON(LP+1)=SALPHAXGROW(IP)+BETAXAL+DLTAX2 .2 (FLOAT(IS(IP))=1,.9)
o GOTO 19368

C19369GROW(IP+1)ALPHANGROW(IP) +BETAXAL+FLUAT(IS(IP)=2)xDLTA
C GOTL 19368 )

C19367PR=t,

C GROWCIP+1)s6RUW(L)

C19408CGR=0,

C 151=18(IP)

C IF(IP.EQ,1)60OT0 19372

c DO 1937 I=2,1¢

C1957 CGR=CGR+FLOAT(NYPP)axGROW(])

C19372CONTINUE

c

[ IF(.NOT,RSCENIGDTU 1925

C FIND SELECTED TREE PATH BRANCH PROUBABILITY,
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00005630
00005640
MUD06340
00005650
00005660
MUDO6390
V0005670
00005680
MUD 06360
MO006370
00005690
00005700
00005710
00005720
MOD06380
MGD 06390
MOD 064006
00005730
00005740
00005750
00005760
00005770
MODO6410
M0D06420
00005780
00005790
00005800
00005810
00005820
00005830
00005840
MUD06O430
4UD06440
MOD06450
00005850
00005860
00005870
00005880
00005890
00005900
00005910
00005920
00005930
00005940
00005950
00005960
00005970
00005980
00005990
00006000
00006010
00006020
00006030
00006040
000060650
00006060
00006070




-

c PR=0, 00006080
c DO 1927 I=1,10 00006090
c IF(ISPN(I) 6T, NSCEN)GOTO 1927 00006100
c D0 1926 1T=1,1P 00006110
c IFCISCIT) JNELISNCI,IT))GOTO 1927 0o0v6120
C1926 CONTINUE 00006130
c PR=PR+SCPR(I) 00006140
€1927 CONTINUE 00006150
€1925 CONTINUE 00006160
C = @ o = = = = = % 0 = o o meweeomoeeoee=aeecseoee== 0D06460
c MOD064T0
c PERIOD PROBABILITY IS THE SAME AS THE PATH PROBABILITY M0006480
PR=SCPR(NSC) MOD 06490

c M0006500
1S1=IS(IP) MOL 06510

c M0D06520
C = = = = = @ 2 = @ « ® @ = = == = o« =aa=oeeoescae==s MHODO6E550
€ BEGIN LOOP QVER YEARS IN PERIOD 00006170
c ‘ 00006180
ALOOPF=AIP 00006190

DO 1938 ILOUPS1,NYPP 00006200
ALOOPF=ALOUOPF*ATF 00006210
1YR=(IP~1) *YPP+ILOOP 00006220
FIYR=FLOAT(IYR) . 00006230
IYRPISIYR+1 00006240

C o = m @ = @« @ = ® =« © = = = @ o = @ = = « = o ===« ==== = MOIDO6540
c M0D06550
c 40006560
c GCOR=GCx (FIYR=HNYL) 00006250
c IF(IYR,GT ,NYL)GCOKRSO, 00U06260
c MOD 06570
£ = @ = @ @2 @« = = = 0 = 0o @ =« 2 @ ® = o =" cweneeemeo===a MIDOOESS0
IYEARSIFIX(YEARS(1}+.,5)+¢IYR 00006270

C o = e o o r % ® @ w = o @ = = moo®owooeon=es==-==«e MIDOOESID
c mMUD06600
c : MOD066L0
c CGR=CGR+GROWCIP+1) 00006280
c GCSUM=GCwFIYR* (FIYR=-FNYL) /2, 00006290
C IF(IYR,GE ,NYL)GCSUMsO, 00006300
c CURDEM= (1, +CGR+GCSUM) *DEMT8 00006310
c EGRO(IYR)SGROW(1P+1)+GCOR 00006320
20000 FORMAT(*RMYES,IYR,CURDEM,TOTCAP '/10L1,I4, 00006330
+2F10.0,F6,.3) 00006340

c CURDGK=GROW(IP*1) 00006350
c MOD(6620
€ = e o c e ceon=emenmenonnssnoeeseeeossmssee=s 400606630
o . MOD06H4U
¢ CALCULATE GROWTH M0006650
c MOV0B66U
IF (IvR LLE, IFIX(FCPER2)) ACTGR(1YK)}=AL 1000667V

IF (IYR 5T, IFIXLFCPER2)) ACTGR(IYR)= #0006680

* (YRLYDMCISPN(NSC) s IVYR) = YRLYDOM(ISPN(NSC),IYR=IFIX(FCPER2)))/ MOD06690

* (DEM7BXFLPER2) MUDO6T00
CURDEMSYRLYDM(ISPN(NSC),1YR) . MOD06710
CURUDGRSACTGR(IYR) M0006720

IF (IYR LEW, 1) EGRO(1)=(YRLYDM(ISPN(NSC),1) - DEM78)/0DEM74 MOD0OG67 50

IF (TYR .NE, 1) EukO(IYR)= MOD06740
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* (YRLYDM(ISPN(NSC),1YR) = YRLYDMUISPN(NSC),1YR=1))/ MODOBTSO
® . .

, DEMTB MODY6T60
CGR=CGR * EGRU(IYK) MuD06770
C : MUD06T80
C = @ m o =@ o = = ® 2 = @« = = oo «eo=2weeooceooessoe=s-e« HHHW6GIY
c 00006360
€ SET DECISIONS FOR IYR . 00006370
c 20006380
IF (,NOT . RUNVEC)GDID 2035 00006390
C = 0 o c 2w 2@ = e2==woeean=ssseeeess=essesses= MDD
¢ MUD06810
c . MUD06820
c IF(.NOT RSCEN.OR . «NOT PERFCS)GOTO 11110 00006400
c D0 12111 1=1,LEADMX 00006410
c IF(IYR+I-1,6T.LRIGOTO 11122 00006420
C12111CEXDEM(I)SDEMFORCLYR+I~1) 00006430
c 6070 11122 00006440
C11110CUNTINUE ' 00006450
C CALL CEXD(LEADMX,NYPP,IYR,CURDEM,;ALPHA,BETA,AL,CURDGR, 00006460
c +NYL,GCOR,NP,GC,IP,CEXDEM,DEMTS) 00006470
Ci11122CONTINUE 00006480
£ o o © o = = = % m © =" = ® « @ = = @ 2= ® = = = @« = ® @« © a == o= = MO6830
c _ MOD 06840
CALL CEXD (LEADMX,NYPP,IYR,CURDEM,ALPHA,BETA,AL,CURDGR, NP, . MODG6850

* CEXDEM,DEM78,FCPER3) MOD06860 \
c ‘ MOD06870
[ ® o B e W w Em B ® D ® RS w e ® e ®wE e 0w w ® oo w oo MODOBESED
DO 11123 I=1,LEADMX 00006490
IF(IYR+I=1,6T.LR)GOTU 11124 00006500
CALL PRMGN(PRMBEF ;PRM,PRMAFT, IFRMYR, ILRMYR, IFFYR+1YR#I=1, 00006510
+PRMGIN) 00006520
11123 PRMG(I)SPRMGIN#FLUAT (1) *RMINC=RMBAS 00006530
11124 CONTINUE , o 00006540
C = c o 2o = = ® = =2 «eeeceeoosmeenmsoeseassescsa MIDIGEN
c « = ADD AMWINC TO CPLAN PARAMETER LISY MOD069UO
CALL CPLAN(IYK,NS,LRP1,LEADMN,LEADMX,LEAD,CCAP78,RETLIRE, 00006550
c +IAVYR, TKNAM,FFS,AVL,CEPsCEXDEM,PRMG s AJs CAPL 1M, AMIXYY,SI2E,RMYES) 00006560
+TAVYR, TKNAM,FFS,AVL,CEP,CEXDEM,PKMG,AJ,CAPLIM,AMIX90,S12E,RMYES, MOD06910
+AMWINC) M0D06920
C o o @ @ 2o ac @ =2eweweoeooemneameenoeeeeees==s MIDO6II0
2035 CONTINUE . 00006570
FFS=FALSE 00006560
TOTCAP=CTOT78 _ 00006590
DEM(IYR)=CUKDEM 00006600
€ o = = = = = 2 »w = 2 ® 0 ©o = o= m @« = © @ ©® @« = = = = == === 40006940
c - = DD LUOP FINAL VALUES INCREASEL 10 16 FOR THE 16 M0D06950
c TECHNOLUGIES MOD06960
c 00 2030 I=1,10 00006610
DO 2030 I=1,16 MUL06970
2030 IF(RMYES(I)) TUTCAP=TOTCAP+CEP(I,IYRP1,NS)~RETIRE (1,IYKP1) 00006620
RRM(IYR)STOTCAR/DEM(IYR) =1, 00006630
IVCYR=(IP=1)xNYPP+(NYPP¥2) /2 00006640
IF(IP.EN,1) IVCYRENYPP/2 00006650
IF(IP_ EQ 1 JAND NYPP EQ,1)IVCYR=1 00006660
IF (NVCPP.EU.1.AND.IYR,NE.TVCYR)IGOTO 1938 00006670
C 00006680
IF (.NOT . RUNPRIGOTO 110 00006690
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C FIND CAP FOR PRODUCTIUN COSTING 00006700
VO 2052 IC=1,7 00006710

IF( NOT.OCDEMEIC))PKMAIN(IC)ISUUTCAP(IC) 00006720

2032 IFC(OCDEMCIC))PKMAIN(IC)=UUTCAP (IC)*CURDEM/LVEMTS 00006730
c DO 19373 IC=S1,10 _ 00006740
DO 19373 IC=1,16 MODY698G

19373 CAP(IC)=CCAPTE(IC)+CEP(IC, IYRP1,NS)=RETIRE (IC,IYRP1) 00006750
C = @ = = = = = = = = " m = ©® ®« = « = @« ®= @« = = = = = « = « = = = =~ MODO6IYy
c -~ = HYRN IS NO LONGER USED BY PROLUC MODOT7000
c IFCHYEN(2) «LT..5)60TO 19376 00006760
I DO 19374 1=1,3 00006770
c PPEHYEN(I) /HYEN(2) . 00006780
C19374HYRN(IISHYEN(L) #(CEP(10,IYRPI,NS) 00006790
c +=RETIREC10,IYRP1) ) xHYINC*PP 00006800
C = = o e = = = = = =« = === coe=smeooeseees===2eecs==«c MODOTOLU
19376 CONTINUE 000068610
¢ 00006820
C = c o= ==on=m=2emeoeosoeenmanenmesece==== MIDITVIO
C - = SET BLDC, ALF, YLF TO THE IYR YEAK VALUES MODOT7030
c MODOT704v
DN 109 Is1,2 MODOT0%0
ALF(I)=XALF (ISPN(NSC),1YR) MODOT060

DO 109 J=1,12 MODOTO070

BLDC (J, I)=XLDC (ISPN(NSC) ,1YR,J) : MODO7080

109 CONTINUE MODO7090
YLF=ALF (1) : MODO07100

c MUDOT110

C = @ @ = © & =@ @ = @ » « @ » @ @ = & 2 ® @ @« « o © & ® = = © © ® © @ M0DO7120
CALL PRUDUC(IYR:C“P.MWINCQAH“INC’UFP.NbIZE,LU(l'IYR)'AVA].L'CLI)C' 00006830
+PKMAIN,QUTAV,CURDEM, YLF ,FENG,FTIME,HYPROY ,ALF ,BLDC,DBLDC,PW,PMATIN,00006840
+HYRN, PPOET ) KRM,DEM, TKNAM, OUTTYP,NH,NHY , IS, TP, NP, NYPF,NVCHFP,YEARS, 00006850

C = @« @ @ @ = = = ® w ® @« ® ® = = = @« = = = = =m = = ®« = « = = = = = = MIWO7130
c +RPRUD, VC ,ENV,OUTCST,APCDET , TERMIN, TVC, AMM, ITHUR, VCESC,HYMULT,0F0, 00006860
C . +HA, OUTESC,0UTC,CSENV,CSOUT,PRM) 00006870

- +RPROD ,VC,ENV,HR, IFTU,FC,IYFDE,QUTCST,APCOET, TERMIN, TVC,ANMM, ITHUK, MUDOT140

c « = HCUTLL ADDED TO PARAMETER LIST MOD0O7150
+VCESC,FUESC,HYMULT,DF0,HA,QUTESC,0UTC,CSENV,CSOUT,PRM, HCUTIL, MOLOT160

C - = AUDITIUNAL PARAMETERS FOR SUBROUTINE WRTINT MUDO07170
+ACAP,AGEN,FCAP,FGEN, XLOLP, INTR, M0DOT180

c = = AUDITIONAL PARAMETERS FOR ANCHUKAGE = FAIRBANKS MOD07190
¢ LIMITED INTERVIE CALCULATIONS M0D07200
+LCFAIR,FEYRLY ,ALLINT, MOoDpo7210

c e ~ AUDITIONAL PARAMETERS FUR CPRT REPORT = ENERGY TABLE MODOT220
+CPRT, TECHEN) : MODOT230

C MUDO7240

L e e e e me® e e.mE.® .. .. ® ... me=a==== MIDOTRS0

110  CONTINUE 00006880
AMS= (AMM+0M) /(1 ..=ELDSS) 00006890
ENYEAR=CURDEMaYLF 8,76 00006900
TVC=TVC+OMAENYEAR/1000, 00006910
TTTICOS(IYR)STVC ' 00006920
TTOUS(IYR+1)=CS0UT 00006930
TTEOS(IYR+1)=CSENV 00006940
TTENGY (IYRIZENYEAR 00006950
IYRASLR=S 00006960

2037 TENGY=,000001 _ 00006970
TTC0S=0, 00006980
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TECOb-O. 00006990

TOoCOS= 00007000
IF(IYR LT LR=~5 ANU, (LVZ.0R, (NYPPLLE .B8)))6E0TN 2043 00007010

DO 2039 I=IYRA,LR 00007020
TTCOS=TTCUS+TTITCOS (1) vu007030
TECOS=TECOS+TIEOS(I+1) 00007040
TOCOS=TOCOS+TTO0S(I+1) ’ 00007050

2039 TENGYSTENGY+TTENGY(I) 00007060
IF(TENGY, ,GT,,0001)60TO 2041 00007070
IYRA=SIYRA-1 00007080
IF(IYRA,GE,1)GOTO 2037 00007090

2041 TAMSTTCUS*xIU0U,/TENGY 00007100
TEMSTECOS%x1000,/TENGY 00007110
TOM=TOCNS*1000,/TENGY 00007120

2043 CONTINUE 00007130
C . 00007140
C PRINT § LOGIC : 00007150
Cc 00007160
IF (NVCPPEQ, 1 ,ORJIYR,NE,1)GOTO 2500 00007170
G=ENTB/ENYEAR : 00007180
EVALUE(1,2)=6aTVC*10,4%6 00007190
TTOCOS(1)SCSO0UTHG*10 ,a%x6 00007200
TTECOS(1)SCSENVAGAL10,2%b 00007210

2500 CONTINUE 00007220
VALUE=TVC® 10 %26 00007230
EVALUE(IYR+1,181)= VALUh*AIF*t(IYR) 00007240
TTOCOS(IYR#+1)SCSOUT*10,xx6%xAIFxx]IYR 00007250
TTECOS(IYR+1)SCSENVX10 ,xxb*AIF&xx]IYK 00007260

IF (NVCPP.EQ.1)GOTU 1938 00007270

IF (ILOOP,NE,.1)GOTO 19378 00007260

PRINT 1996.IYEAR EGROCIYR) s AMS, DEM(IYR) RRM{IYR) PR, (IS(1),1=21,1IP)00GO0T290

60T0 1938 00007300

19378 IF (ILOOP EQ, NYPP)GOTO 1938 00007310
PRINT 1997, IYEAR,EGRO{IYR) sAMS,DEM(IYR), RRM(IYR) 00007320

C 00007330
c . 00007340
1938 CONTINUE 00007350
IF (NVCPP NE,1)GOTU 19375 00007360
AAF=AIFAx (IVCYR) : 00007370
IF(IP NE.1)6GOTO 1919 00007380
SENTB/ENYEAR 00007390
TTOCOS(I) TTOCD&(IVCYR#I)*G/AAF 00007400
TTECUS(1)=TTECOS(IVCYR*1) xG/AAF 00007410
EVALUE (1,2)SEVALUE (IVCYR®1,IS81)%6/7AAF 00007420

1919 CONTINUE 0v007430
ETSEVALUE (IVCYR+1,1S1) 00007440

DO 1939 I=1,NYPP 00007450
FRACTN=(DEM(IYR+1=1)/DEM(IVCYR))*ALFxx (IYR+1=1)/ATF 2 IVCYkK 00007460
EVALUE(IYR+2=T1,IS1)ET*FRACTN 00007470
TTOCOS(IVR+2=1)=TIOCOS(IVCYR+1)2FRACTN 00007480
TTECUSCIYR+2=I)=TTECOS(IVCYR+1)AFRACTN 00007490

1939 CONTINUE 00007500
19375 CONTINUE 00007510
IF(IP_NENP)GUTU 19380 00007520
IF(DECDET)ICALL UPRINT(YEARS, TKNAM, IS NP, IYR,LEP,DEMPR;PKM, 00007530
+DECDET,RETIRKE,NS,CTOT78,RRM, IFRMYR,; ILKRMYR) 00007540

C = o = = = @ © ©® @ w ®» © @ = © 28 © © = @ © © « « o o « o = = « « =« MIDIT260
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C
c ~ = CAPACITY AND ENERGY PRINTUUT RUUTINE = DEMPRT
IF (CPRT) CALL DEMPRT (TITLE,YEARS, TKNAM,15,NP, IYK,CEP,UEM,DEMT S8,
* PRM,RETIRE,NS,CCARYH,
c - = ADDITIONAL VARIABLES FOR THE ENERGY TABLE
+ AVE78,YRLYEN, TECHEN)
c /
C © o @ @« @ @ @« = ® m & & & ©® ®» @ ® P @ @ ® = w @ ®© @ © © W =D WS D
IF(ITHOR.LT,1)60TD 40003
IF (.NOT,RUNFIN)GOIO 19380
CALL PROLEV(FC1,FCTLH,FCTL,FCTL1,FCBL,LT,L8,DF1,DF2,DF3,
+DF4,DFS,LTD,LBO,0F ,OFLEV,FCLEV)
c WRITE(11,40000)
c WRITE(11,40001)(FCLEV(I),IS1,10),0FLEV
C WRITE (11,40001) (FCLEV(I),I=1,16),DFLEV
40000 FORMAT('LEVELIZED FIXED CHARGE RATES TO LB AND LBAVE FOR '
C +/'TECHS 1 TO 10, DIST, THEN WRITE TERMIX(I),I=1,10,%)

+/'TECHS 1 TO 16, LIST, THEN WRITE TERMIX(I),I51,16.')
C40001FORMAT (11F7,5)
40001 FORMAT (17F7.5)
CALL TERFIX(LBAVE,OF,L8,L8D,FCLEV,DFLEV,FCESC, TERMIX,
+LR,CAPCST,DISFC, TFC, ITHOR)
WRITE(11,40001) (FCLEV(I),1=1,10),0FLEV
WRITE (11,40001) (FCLEV(I),I151,16),DFLEV
WRITE(11,40001) (TERMIX(I),1=1,10)
WRITE (11,40001) (TERMIX(I),1=1,16)
WRITE (11,40002) (TFC(I),151, ITHOR)
0002 FORMAT('TERFIX TFC3'/((10F8,0)))
= « CALCULATE CUHY FOR 7 HYDRO TECHNULUGIES
CUHYSCCAPT78(10)+CEP(10,LRP1,NS)+RETIRE (10,LRP1)
CUHY=0,0
00 11117 1210,16
CUHY=CUHY + CCAPT8(I) + CEP(I+LRP1,NS) + RETIRE(I,LRP1)
11117 CONTINUE
L --------------------------.------C
FOMRET=0,
DO 11118 I=1,9
CAP(I)=CCAP78(I)+CEP(I,LRP1,N5)=RETIRE (1,LKP1)

o000 secO0On0

= = CUDE CORRECTIUN FOR THE CASE WHEN TOTCAPSCUNY
ltllsFUMRET FOMRET+FOANDM(I) 4CAP(I)/(TUTCAP=CUHY)
IF (TOTCAP = CUHY ,LT, .00001) GO TO 11118
FOMRETSFOMRET + FUANDM(I)*CAP(I)/(TOTCAP = CUHY)

ﬂ(‘)(‘)ﬁ(‘:

11118 CONTINUE
C @ = @ o @ @ @« @ @ & = @ ® © ® @« ® ® @ = ® @ @ ® ©® = ©® & & ®© w & © @
c@‘----‘----------'---_--Q'eaﬁﬂ--m
C .
c .
C EGRO(LRPL)=RATEL*GROW(NP+1) +RATE2%AL
EGRO(LRPIISKATEI*EGRO(LR) + RATE2xAL
C
L @ = = @ @ @ = w ® @ ®® @ ®» =W ®» = @ ® = = ™ = @ w = ® W W W S w W - -

CALL FOMESC(CLLC($01),CLDC(601),FCESC,CAP,CTUT,CUHY, LR,
+TTHOK, FOANDM, TERMIX)
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MODOT270
MODOT7280
MODO7290
MOD07300
MODO7310
MODOT320
MODO7330
MODO7340
00007550
00007560
00007570
00007580
00007590
00007600
MOD07350
00007610
00007620
MOD07360
00007630
MOD07370
00007640
00007650
00007660
MODO07380
00007670
MODO7390
00007680
00007690
MUDOT7400
MODO7410
00007700
MOD07420
MODOT430
M0DO7440
MOV07450
MOD07460
00007710
00007720
00007730
MODO7470
MODOT480
MOD07490
00007740
MODO7500
MOV O7S510
MOD07520
MODOT530
MODOTS540
MOD07550
MODOT7S560
MODOTST0
00007750
MUV 07580
MOD07590
MODO7600
00007760
000077170



DO 7934 1sLRP2,HORIZN
7934 EGRO(I)SEGRU(I=~1)ARATEL+ALARATE?
C xxskx CALL VERMINAL VALUE MUDEL #x%xxx
CALL TERM(TAM,EEVC,DF ,AIF ,DLR,ALR,LR, ITHUR,AL,RATEL1,KATEZ2,
+DEMEGRO) YLF ,CUHY « TOTCAP,CLDC(201) yPRM,RKM, TFCo TERMVC, VAKFRC,
+ENTH,CBR,DEM78,CLUC,CLDC(601),CLDC(501),DFLEV,DISESC,DISTRA,
+PRMBEF ,PRMAF T, IFFYR, IFRMYR, ILRMYR,LUAVE ,CLUC(701),
+TOM, TEM, TERMEC , TEKMOC,CSENVT,CS0UTT)
40003 CONTINUE
C xxxxx FINANCIAL CALCULATIONS THAYT DEPEND ON DECISIUNS #wszxxnx
CALL CEPMUODICLDC(401) 4NS,CEP,LRPL1,ISTART,CLDC, TERMIX)
CALL START(LAGREG,SGRU,BGROEDINT RBE ,EDEBI,COCHIS)
CALL CAPCUR(CEP,NY)
CALL AMORT
IF(LAGREGL,EN,0) CALL FXCHAR(FCL,FCTLH,FCVYL,FCTL1,FCUBL,LT)
IF (LAGREG,NE,0) CALL FXCHRL(FC1,FCTLH,FCTL,FCTLL,FCHL,LT)
CALL FXCWIP
CALL CAAHOR(CLDC,TERMIX)
CALL DIST(LBD,LTD,DFL1,DF2,DF3,0F4,DFS,ENT8,DISTRA,ARATE,DISESC)
CALL PLMEXC(CEP,STAPRT,NS,LSTAGE)
CALL COMFIN(LAGREG,EMBDRT,EMBPRE ,EMBCOM)
CALL CEPFIX(CLDC(401),NS,CEP,LKP1,1START)

s NeNeRs Nyl

CALL FIXOM(FIXCHG,LRP1,CEP,RETIRE,NS,CCAPTH8,FOANUM,INFLA,
+FCESC,HORIZIN)
C wxxnnxnknx END OF FINANCIAL SUBMODEL Axaxankaxhkkakrnrkarny
AAF=1,/A1F
GCUMs1,
PVENGY=0,
DDF=1,/DF
ANNF X=0,
ANNEX=0, :
D0 19400 I=i,HORILN
C HERE,TERMINAL FIXED CHARGES START STORAGE LN CLDC(200+PHORZN+1),
IF(1,GT,PHORZNIFIXCHG (L) SFIXCHG (I)+CLDC (200=1])
DDFSLDF xDF
AAF=AAFxALF
ENERGYSEN78%x6GCUM
ANNEXSANNEX+EXCOST (1) %DDF
ANNFX=ANNFX+FIXCHL (1) xDDF
FIXPRC(I)SFIXCHG(I) /7 (ENERGY®AAF)
IF (CNDOL)PVENGY=PVENGY+ENERGYXAAF xDDF
IF (NOTCADOL)PVENGYSPVENGY+ENERGYXDUF
19400 GCUMSGCUM+EGRU(])
TERMFSTERMF +PKx ANNF X
C CHANGE ENERGY GENERATED INTO ENERGY SALES
PVENGY=PVENGY*{1,~ELUSS)
ANNEX=ANNEX/PVENGY
ANNFXSANNFX/PVENGY

IF(FINDETAHD +RUNFIN)CALL PRYFINCIFFYR, ILFYR,CURD ; ANNFX,
+ANNEX ; IS, NP, RUNF IN, PRM) '
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00007780
00007790
00007800
00007810
00007820
00007830
00007840
00007850
00007860
00007870
00007880
00007890
00007900
00007910
00007920
00007950
00007940
00007950
00007960
00007970
00007980
00007990
00008000
00008010
00008020
00008030
00008040
00008050
00008G60
00008070
00008080
90008090
00008100
00008110
oooo0812¢
00008130
00008140
00006150
00008160
00008170
00008160
00008190
00008200
00008210
00008220
00008230
00008240
00008250
00008260
000082170
00008280
060082990
00008300
00008310
00008320
00008330
00008340




IPERD=1Y 00008350
~ICOUNT=0 00008360
ANNEC=O0, 00008370
ANNOC=0, . 0000838y
ANNVC=0, 0000839¢
DDF=1,/DF 00008400

1SE=2 00008410
GCuM=1, . 00008420
AAF=1,/ALF 00008450

DO 19386 I=1,LRP1 00008440
AAFSAAF%AIF _ 00008450
DOF=DOF xDF : 00008460
ENERGYSENT7H8=GLUM 00008470
VARPRC (I)=EVALUE(L,ISE)/ (ENERGY*AAF) 00008480
GCUMSCUM+EGRU(]) 00008490

C THE PRESENT VALUE OVER THE PLANNING HOWIZON [S ACCUMULATED 00008500
C IN ANNEC, ANNOC, AND ANNVC, THIS IS DONE FUR EACH TREE PATH, 00008510
ANNEC=ANNEC+DUF«TIECOS(I) 00008520
ANNOC=ANNOC+DUF#TTOCOS (1) 06008530
ANNVCSANNVC+DUF xEVALUE (I, 1ISE) 00008540
1IF(I,EQ.1)ISE=IS(1) - 00008550
ICOUNTSICOUNT+1 00008560
IF(ICOUNT LE,NYPP)GOTO 19386 Q0008570
IPERD=IPERO+} 00008580
ICOUNT=1 00008590
ISE=IS(IPERD) 00008600

19586 CONTINUE 00008610
€ TERMEC, TERMOC, AND TERMVC ARE PRESENT VALUES FROM THE TERMINAL. 00008620
€ VALUE MODEL, TERME, TERMO, AND TERMV ACCUMULATE THE 00008630
C EXPECTED PRESENT VALUES OVER ALL TREE PATHS. 00008640
TERME=TERME+PR* (ANNEC+TERMEC) 00008650
TERMUSTERMO+PR* (ANNOC*TERMOC) 00008660
TERMYSTERMV+PR= (ANNVC+TERMVC) 00008670
ANNVC=(ANNVC+«TERMVC) /PVENGY 00008680

c ERMARGSERMAKG+PRARRM(LR) 000086990
TOTCG=ANNVCHANNF X 00008700

C CHANGE PRICES FKOM GEWERATION COST INTU SALES PRICE. 00008710
00 19384 1=1,HOKIIN 0u008720
VARPRC(1)SVARPRC(1)/7(1,-ELOSS) 00008730

19384 FIXPRC(I)SFIXPRC(L)/(1.=ELUSS) 00008740
IF(PRCS)CALL WRTPRC(FIXPRC,VARPRC,AIF,IFFYK,ILFYR,HOKIZN,IS,nNP, 00008750

+PRM, ANIWNVC, ANNF X, OrM) 00008760

£ m = @ @ 2 =« @« @ ® 0 = 0w o @ weooeenoseee=eosenee=e= KWNO7T610
c = = CUST SUMMARY REPURT ROUTINE MODO0T7620
IF (CSUM) CALL wRISUM (FIXPRC,VARPRC,VYRLYDM,VDEM?8, YRLYEN,AVETS, MOD07630

+ IFFYR,LK,PRM, IS, NP, INFLA,CDSC, ISPN,NSC,AECONS, MODOT640

+ PKCONS, TCCUNS,PCCONS,TITLE) MODO7650

C = @ = @« @ @ = = ¢ = =« = = = = @ @« @« = = @2 ===eeee===-= MODOT660
C = = ®« @ = @ = & & o = o @ ® = = = = @ = === =" ====we=== MDOT670
o = = ANCHORAGE=FATIRSBANKS INTERTIE KEPURT » MODOT680
IF (INTR) CALL WRVINT (TITLE,TKNAM,CCAP78,AP78,FP78,AE76,FETS, MOD0769v

+ APYRLY  FPYRLY ,AEYRLY ,FEYRLY,ACAP ;AGEN,FCAP,FGEN, XLULP, MODOTT700

+ IFFYR,LK,PRM, I5,NP, ISPN,NSC, MODOT710

c ~ = ADUITIONAL PARAMETERS FOR GLENNALLEN MOoD07720
+ GP78,GE78,GPYRLY,GEYRLY) MODG77340

C = = @ @ o o = = = a @ oo weooweoeeoonesseoeenmeee===ao M4
19380 CONTIHUE 0000877¢
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C 00003780
C END OF ANNUALIZED FIXtED AND VARIABLE CUST LOGIC 00008790
C u0008800
C 00008810
C PRINT LOGIC 2 00008820
C : 00008830
IF (NVCPP,NE.1)6G0TO 19394 ) 00008840
IYERSIVCYR+IFIX(YEARS(1)+.9) 00008850
IMR=IVCYR 00008860
IF(IP.EQ,WP)PRINT 1995, IYER,EGRQCIMR) ;AMS,DEM(IMR) sRRM(INMK), 00008870
+ANNVC , ANNF X, TOTCG,PR, (1S(1),Is1,1IP) 00008880
IF({IP,NEJNPIPRINT 1996, 1YER,EGRO(EIMR) , AMS;DEM(IMRR) yRRM{IMK) , 00008890

+PR, (IS(1),1=1,1IP) 30008900

GOT0 19397 00008910

19394 IF(IP,NE ,NP)GUTD 19398 00008920
PRINT 1998,IYEAR,EGRO(CIYR) ,AMS,DEMULIYR) ¢y KRM(IYR) 00008930
+ANNVC, ANNF X, TOTCG 00008940

GOT0 19397 00008950

19398 PRINT 1997, 1YEAR,EGRO(CIYR) ,AMS,DEM(IYR) ,RRM(1YR) 00008960
19397 CONTINUE . 00008970
[ : 00008980
C AARERAKRRRRANKRRRAKKARKRRK . 00008990
C = o @ ©« @ o 0o = @ o = « @« 2 @« @ © ©o » @ @« © o « « =« v o« ==« « o= MKWIOTIIS0
C M0007760
c MODOQTTTO
C IF (RSCEN)GOTO 1904 00009000
C IF(IP,EQNP)GUTO 1950 00009010
Cc 6070 1920 00009020
C1940 IS(1P)=nNB+1 00009030
C1950 ISCIP)=IS(IP)=} 00009040
C IF(IS(IP) EU ,NB)GUTO 1953 00009050
C FFS=TRULE 00009060
C19%3 CONTINUE ] . ) 00009070
C IF(ISCIP) (NELVU)GOTO 1930 00009080
[ I1sB=2 00009090
C IF(IP.NE.1)1SB=ISLIP=1) 00009100
C MODOT7780
: GO TO 19038 MGDO7790
C MODO7800
£ = o o = o v eweeoeoeeooessoeoeosneeoses-se== HDITEIO
Cc IYENYPPx]IP+1 . 00009110
C 2xxxx LOGIC BACK *axxx» 00009120
C DISCOUNTING 00009130
C IF(NYPP.EQR.1)G010 19705 : 00009340
C NYPPMISNYPP-1 00009150
C 00 1970 J=1,N8B 00009160
C DO 1970 I=1,NYPPMI] 00009170
C 1970 EVALUE(IY=],J)SEVALUE(IY=I,J)«DF»EVALUE(IY+1=1,J) 00009180
C 19704 CONTINUE 00009190
C TAKE EXPECTED VALUE AND DISCOUNT 00009200
C IF(NB,EB,2)YGO0TO 1973 00009210
C IF(NBL,EQ.1)GOTO 1974 00009220
C ETEMP=DF % (Dx (EVALUE(IY-NYPP+1,3)+EVALUE(LY=NYPP+1,1))/2. 0000923¢
C+ F(1eo~W)*EVALUE(TY=NYPF41,2)) 00009240
C GOTU 1975 00009250
C 1973 ETEMP=DF = (EVALUE(IVY=NYPP+1,1)+EVALUE(1Y=NYPP+1,2)) /2, 00009260
C sOTO 197s 00009270
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C 1974 ETEMP=DFEVALUE (IY-NYPP+1,1) 00009280
C 197S EVALUE(IY=NYPP,ISB)SEVALUE (IY=NYPP,ISB)+ETEMP 00009290
C XAXXRERRARXRAARRERANRK 0Vv009300
c-—-w--------w--'--lb-'-----o---w""“’“"‘-MODO7820
c : MUDOT7830
C IP=IP~1 . 00009310
C IF(IP,NE,0)GOIO 1950 00009320
C o @ @@ @ @ oo = = ® m» ® o © © @ = © @ = @& @ © @ © ® © ¢ ® @ W W W D o MUDO78¢H)
1980 CONTINUE 00009330
C #*xxxx END OF VISITATIUN ®axxx 00009340
j9888 FORMAT(/78X,'PRODUCTION BY YEAR',12X,'LEVELIZED PRICES®, " 00009350
+'(M/KWH) ', 4%, 'PROB . TREE') 00009360

1989 FORMAT('YEAR GROW V+E+D DEMAND RMY ,4X, 00009370
+t V+E+0 FIXED TOTAL',10X,°PAlH?) 00009380

1999 FORMAT(OBX,'(M/KWH-',IQ,'$J',2X,'(MW)',lux, 00009390
+V(LEVELIZED ',14,' DOLLARS)'/) 00009400

1991 FURMAT (08X, Y (M/KWH=",14,'3)1?,2X,(MW)"',8X, 0v009410
+ " (LEVELIZED CURKENT DOLLARS)'7) 00009420

1995 FORMAT(I4,F6,3,F08.2¢F9.0,F6e3,7X,~3PF7.2,2F7.2,0PFB8,3, 00009430
+2X,3011) 00009440

1996 FORMAT(I4,F6,3,F08.,2,F9.0,F6.3,28X,F8,.3,2%x,3011) 00009450
1997 FORMAT(14,F6,3,F08,2,F9,0,F6,3) 00009460
1998 FORMAT(IU,Fb,3,F08,2/F9.0F6,3,7X,=3PF7,.2,2F7,2) 00009470
3995 FORMAT(/'EXPECTED PRICES(M/KWH)',10X,8X,=3PF7.,2,2F7 .2/ 00009480
+P ANNUAL COST TU CUNSUMERS(EM)',SX,8X,=0P3F7,0// . 00009490
+'"PLANNING RESERVE MARGINS',0PF8,3) 00009500

399 FORMAT('EXPECTED RESERVE MARGIN:',F8.3) 00009510
3997 FORMAT(10X,15A4) 00009520
c ) 00009530
C 00009540
C . 00009550
€ ACCUMULATE LEVELIZED COSTS FOR PRINTOUT 00009560
c ’ ‘ 00009570
IF(NOT,SIDE)COST(IDEC,1)SPRM 00009580
IF(CNSYS)FRACIN=ENS78/ (PVAEN%*1000000,) 00009590

IF( NOT ,CNSYS)FRACTN= ANIZE/XOOOOOO. 00009600
TOTHER=1 . 00009610
1Coub=1DLEC 000609620
IF(SIDE) INOTHEK=0 00009630

IF (STDE)ICOUDL=1 ’ 00009640
IF(.NOT,CNSYS)IGG=PVAENXANIZE 00009650

IF (CNSYS)GG=ENSTS 00009660
COST(ICOUD,IOTHER*1)=STERMF*FRACTN 00009670
COST(ICOUD,I0THER+2)S(TERMV=TERME=-TEKMU) »FRACTN 00009680
COST(ICOUD, IOTHER+3)STERMEXFRACTIN 00009690
COST(I1COUD,I0VHER+4)=TERMOAFRACTN . 00009700
IF(.NOT,SIDE)GLOTO 3999 00009710

DO 4001 I=1,4 00009720

4001 COST(2,I)=C0ST(1,1)%x1000,/66G 00009730
DO 4002 J=i,2 V0009740
COST(J,S5)=0, : 00009750

DO 4003 1=1,4 00009760

40035 CUST(J,9)=CUST(J,9)+CUST(J4,1) 00009770
4002 CUNTINUE ) 00009780
CALL PTCOST(SIDE,UNDOL,PVAEN,CUST,IDEC,TFFYR,IFRMYR,ILRMYK ,Pki, 000609790
+ANIZE ,CNSYS,ENST78) 00009800

$999 CONTINUE . : 00009810
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CALC

(o N )

ANNU

EANR

c

c
9999

*
99999

3998
+

39981 FORMAT (//'OVER/UNBER CAPACITY PLANNING MOUEL = < AREEFP VERSION'/

+

ULATE PRICE OF ENERGY

TERMV=TERMV/PVAEN
TERMF=TERMF/PVAEN
EPVREQSTERMF +TERMV
PUE=EPVREQ

ALIZE EXPECTEDU CHARGES

EQ HAS UNITS (MILLS/KWH)%1000,
EANRER=TERMV+TERMF

0=0MM* GG

TV=TERMV=GE

TF=TERMF %66

E=EANREQ*GG

PRINT 3995,TERMV, IERMF,EANREQ, TV, TF,E,PRM

CONTINUE

IF(,NOT,SIDE)CALL PTCOST(SIDE,CNDOL,PVAEN,COST,LDEC,IFFYR,
IFRMYR, ILRMYR,PRM; ANIZE,CNSYS,ENST78)

CONTINUE

WRITE(10,3998)

FORMAT(//'OVER/ZUNLER CAPACITY PLANNING MUDEL'/

*UPDATED BY DECISION FOCUS, INC, 8/8/779.°%)

WRITE (10,39961)

"MODIFIED BY BATTELLE NORTHWEST, 2/1/782,.°%)

sSTOP
END
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.
C AXANRKRKARRRARKAKRRNRRRANRKRKRRNRRARRRARRNARKRANRKKANKRRRRR NG 00010090
c *x % 00010100
c = ELECTRIC POWER RESEARCH INSTITUTE * 00010110
cC =% * 00010120
cC = OVER/UNDER CAPACITY PLANNING MODEL % 00010130
C = & 006u10140
cC = DEVELOPED UNDER RP=-1107 % 00010150
cC * 00V10160
C = COSTS ANWD BENEFITS OF OVER/UNDER CAPACITY % 00010170
C = IN ELECTRIC POWER SYSTEM PLANNING * 0010180
C = *® 00010190
C = VERSION -DATED 87871719 ® 00010200
C x * 00010210
C ARARRRAKRRRRRRR AN RRAANRARRR AN R ARRRARARANRRR AR AR ARRR KR KK 00010220
c = * 00010230
cC = ATTACHMENT B L 00010240
C . 1] 00010250
C THE FOLLOWING 1S A NOTICE OF COPYRIGHT, 3 00010260
C * AVAILABILITY OUF SUBJECT MATTER, AND DISCLAIMER & 00010270
C x WHICH MUST BE INCLUDED IN THE PROLOGUE OF THE « 00010280
C * CODE, IN ALL PRINTIOUTS OF THE CODE, AND IN REPURTS 1 000190290
C x MADE FROM THE COODE, : % 00010300
C x * u0010310
C x* (COPYRIGHT) 1978 ELECTRIC POWER RESEARCH =« 00010320
C ~ INSTITUTE, INC. 00010330
C = * 00010340
C & EPRL RESERVES ALL RIGHTS IN THE CODE, » 00010350
C % THE CODE UK ANY PORTION THEREUOF MAY NOT BE « 00010360
C * . REPRUDUCED IN ARNY FORM WHATSOEVER WITHOUT THE «* 00010370
C x CONSENT OF EPRI, SUCH CONSENT HAVING BEEN 00010380
C * OBTAINED, CHANGES OR MODIFICATIONS MAY BE MADE IN =% 00010390
C * THE CODE PRUVIDED THAT WRITTEN NOTICE AMD A « 00010400
C % OETAILED DESCRIPTION OF ANY SUCH CHANGES Ok 000310410
C % MODIFICATIONS SHALL BE TRANSMITTED TO EPRI WITHIN = 000190420
C % ONE MONTH AFPTER SUCH CHANGES OR MODIFICATIUNS ARE « 00010430
C % MADE AND PRUVIDED FURTHER THAT, UPUN THE wRITTEN « 00010440
C ~ REWQUEST OF EPRI, THE CODE, AS CHANGED OK MODIFIED, * 00010450
C » SHALL BE GIVEN A NEw DESIGNATIOM SuFFILICIENTLY = 00010460
C % OIFFERENT FROM [ITS CURRENT DESIGNATION AS TO « 00010470
C x PREVENT MISTAKE, CONFUSION, OR DECEPTIUN AS = 00010480
C % JdETWEEN THE CURRENT CODE AND THE CULE AS CHANGED 00010490
C = OR MODIFIED, * 00010500
C = * 00010510
C = A LICENSE UNDER EPRI'S RIGHTS InN THE =« 00010520
€ * CUDE CAN BE OUTAINED DIRECTLY FROM EPKI, * 00010530
C = *® 0001054y
c = REQUESTS FOR THE CubE SHOULD BE * 00010550
C %= ADDRESSED TU: : * 00010560
C = * 00010570
C =* MR, EUGENE OATMAN * 00010580
cC = ENERGY ANALYSIS & ENVIRONMENT DIVISION * 00010590
C = ELECTRIC POWER RESEARCH INSTITUTE * 000100600
C = 3412 HILLVIEW AVENUE * 00010610
C PALU ALTO, CALIFORNIA 94304 * 00010620
C = * 00010030
C (41%) B895-2629 * 00010640
€ =% . 5 00010650
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C = NEITHER EPRI, ANY MEMBER UF EPRI NUR ANY * 00010660
C % PERSUN OR ORGANIZATION ACTING ON BEHALF OF ANY OF =% 00010670
C x* THEMS * 00010640
cC = * 00010690
C = (1) MARES ANY WARRANTY UrR % Vu0ioTou
C = REPRESENTATION - WHATSUEVER, EXPRESS * 00010710
C =* OR IMPLIED, wWITH RESPECY 7TU THe « 000190720
cC = ACLURACY, COMPLETENESS OR =% U0010730
C =2 USEFULNESS OF THE CODE OR ANY = 00010740
c = PORTION THEREOF; * Qu010750
C = # 000310760
C = {2) MAKES ANY WARRANTY OF % V0010770
C = MERCHANTABILITY UR FITNESS FOR ANY & 00010780
C % PUKPOSE WITH RESPECT TO THE COULEF? « 00010790
C & 0OR * 00010800
C =x * 00010810
cC = (3) ASSUMES ANY LIABILITY WHATSOEVER « 00010820
c = WITH RESPECT TO ANY USE OF THe CODE = 00010830
C =% UR ANY PORTION THEREOF UR WITH = 00010840
cC = RESPECT TO ANY DAMAGES WHICH MAY = 00010850
C = RESULT FROM SUCH USE, * 00030860
C = * 00010870
C ARERRRRRRAR AR R E AR R RAN AR RN R KRR AR R RN RN KRR ARRARRARARRARRARRRRNR R 00010880
BLOCK DATA 00011010

C @ = @« @ 06 2 o © * 0 @ ¢ © © © = @« © o © w « o o = o = = = =« = MIDO7880
C o « DIMENSIONS RELATING TO THE NUMBER OF TECHNOLOGIES M0007890
C HAVE BEEN MOOIFIED TO ACCOMMUDATE UP TO 7 HYDRO MODOT900
C TECHNOLOGIES, : M0007910
Cuw-wn-’--"w"-—--GGQ----°=—°-¢'6-6°=MUDO7930
COMMON /C3/7 EXCPLM(100),CwIP(100),CC,DINT(100) LAGK(16) V0011020

+ pAFULC(100),VLTC(100),CAPCST(16),0INVST(100),RIBASE(L100), 00011030

+ FCWIP(16,13),NCON(16),FAFUDC(16,13),LENCLIV0),PCWIF,BUNDRT(100), 00011040

+ EGRO(IUOI,AS&ETS(!OO),ExCUST(lOO),FIxCHG(IOOJ'ASS78 00011050

+ ¢+AAMORT(100),CURCAP(16,100),FCESC,ADDION(100) ,DEPKREC(100), 00011060
+TAXES(100) ,COVER(100),RATINT(100),DELTA(LOV),COFCAP(100), 000135070

. *RETINT(100) ,PREFER(100),COFCOMC100),ADLPONL100),DUMMY (250) 000110860

c = o FCESC WAS NOT ORIGINALLY DIMENSYUNED HERE i M0D07930
DIMENSION FCESC(io) : MuD07940

DATA EXCPLM,FCWIP,FAFUDC,AAMORT ,ADDIUN/100%0,,208%0,,208%x0,, ) 000110690
+100%0,,100%0,/ 000311300

DATA DUMMY/250%0,/ 00011110

END 00011120
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SUBROUTINE TERFIX(LBAVE,D1SC,LB,LBD,FCLEV,DFLEV,FCESC,TERMIX, 00020010
+LR,CAPCST,DISFC, TFC,LBMAX) , 00020020

c 00020030
C THIS SUBROUTINE CHANGES THE LEVELIZED FIXED CHARGE RATES INTO 00020040
C RATES LEVELIZED OVER LBAVE YEARS. THEN THE ESCALATEL LEVELIZED 00020050
C FIXED CHARGE IS CALCULATED AND STORED IN TFC, NOTE THAT THE 00020060
C WEIGHTED AVERAGE 1S CALCULATED USING TERMIX, 00020070
c 00020080
C c == mweemwoeoe=meeoocesoscome=eoeesees=eee MIDOTYSO
c - = DIMENSIONS AND DO LOOP FINAL VALUES MUDIFIED TU MOD0T960
c ACCOMMODATE 16 TECHNOLOGIES. MODOT970
[ oo oecocemec-uoeocomnoensecssenseeeessa=s=e MIDOTIEO
DIMENSION FCLEV(16),L8(16),TFC(100),FCESC(16),TERMIX(10), 00020090
+CAPCST(16) 00020100

c 00020110
C LEVELIZE TO CUMMON LBAVE HORIZON, 00020120
c 00020130
BAVE=0, 00020140

c 00 5 I=s1,10 00020150
DO 5 I=1,16 MUD 07990

5 BAVE=BAVE+FLOAT(LB (1)) *TERMIX (1) : 00020160
LBAVE=IFIX (BAVE+,S) 00020170

c - = BYPASS SOME CODE TO AVOID DIVISION BY ZERO FOK THE MODOBOVU
c - CASE WHEN DISCS1 (I.E. INPUT CDSC=0) MOD0B010
c THE EFFECT IS NOT TU GISCOUNT DFLEV AND FCLEV ~ MOD08020
IF (DISC ,EU, 1.0) GO TO 11 MUD 08B0 S0

c . MOD 08040
DFLBM={ ,=DISC**LBAVE 00020180
DFLEVEDFLEV#*(1,=DISC**LBD) /DFLBM 00020190

c DO 10 I=1,10 06020200
00 10 I=1,16 MOD 08050

10 FCLEV(I)SFCLEV(I)*(1,~DISCx*LB(I))/DFLBM 00020210
c . 00020220
C CALCULATE THE WEIGHTED AVERAGE FIXED CHARGES IN LOLLAKS PER 00020230
C MEGAWATT, : 00020240
c : 00020250
c MUD08060
11 CONTINUE MOD080T0
C M0DOB80YO
DO 30 J=1,LBMAX : 00020260
TFC(J) =0, ; 00020270

c DO 20 I=1,10 ‘ 00020280
DO 20 1I=1,16 M0D08090
TFC(JISCAPCSTUI) (1 #FCESC(T))#a(LR+JIAFCLEV(I)*TERMIX (1) %1000, 00020290
++TFC(J) 00020300

20 CONTINUE 00020310
30 CONTINUE 00020320
RETURN ¥0V20330

END V0020340
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SUBROUTINE PRULEV(FCI,FCTLH,FCTL,FCTL1,FCBL,LT,LB,DF1,DF2,DF3, 00020350

+OF8,0FS,LTD,LBD,DISC,VFLEV,FCLEV) 00020360

c 00020370
C THIS SUBROUTINE LEVELIZES THE FIXED CHARGE PROFILES FOR 00020380
C DISTRIHBUTION AND ALL TEN TECHHOLOGIES, AND STORES THEM 00020390
C IN DFLEV AND FCLEV,RESPECTIVELY. ) 00020400
c 00020410
C = o 0o @ ©e @ a = = o= o e == ===20coem2oecassoecms MUD0S8100
c e = DIMENSIONS AND 0O LOOP FINAL VALUES MODIFIED 10 MODO08110
c ACCUOMMODATE 16 TECHNOLUOGIES. MOD08120
C ® ® © ©o o © a & = « = @« © = @ @« = = %« © © =« o« c o ooo00e MOD08130
DIMENSION FC1(16) e FCTLH(16) ,FCTLC(16),FCTL1(1B)FCBLL16),LTL16), 00020420
+L.B(16),FCLEV(16),POINT(3),SLOPE(3),ITIME(Y),DIFF(3) 00020430

c 00020440
ITIME(1)=0 00020450

c D0 100 Isi,10 . , 00020460
DO 100 I=1,16 MuDo8140
ITIME(2)=LT(I)/2 000204790
ITIME(3)=LT () 00020480
ITIME(4)=LB(I) 00020490

DO 10 J=1,3 00020500

10 IFCITIMEC(J+1)~ITIMECI) JLE.1)PRINT 20 00020510
20 FORMAT('WARNINGS TIME IS INCONSISTENT IMN SUBROUTINE PROLEV.') 00020520
DIFF(1)SFCL(X)=FCTLH(I) 00020530
FRBSFCTLH(I)=(FCTLH{E)=FCTL(I1))/FLOAT(ITIME(3)=1TIME(2)) 00020540

DIFF (2)=F2B~FCTL(I) 00020550
DIFF(3)=FCTLI(I)=FCBL(I) 00020560

c 00020570
C FIND POINT AND SLUPE INPUTS FOR SUBROUTINE LEVEL, 00020580
c 00020590
00 30 J=1,3 00020600

30 SLOPECJ)=SOIFF(J) /FLOAT(ITIME (J*#1)=-ITIME(J)=1) 00020610
POINT (2)=F20+3LUPE (2)#FLUAT(ITIME (2)¢1) 00020620
POINT(1ISFCI(I)+SLOPE(L)AFLUAT(ITIME(L) +1) 00020630
POINT(3)SFCTLICI)*SLOPE(3)AFLOAT(ITIME(3)+1) V0020640

CALL LEVEL(POINT,SLOPE,ITIME,DISC,FCLEV(I)) 00020650

100 CONTINUE 00020660
¢ -0u020870
C FIND DISTRIBUTIUN POINT AND SLOPE INPUTS FOR SUBKUUTINE LEVEL, oou2068u
c 000200690
ITIME(2)=LTOs2 . 00020700
ITIME(3)=LTD 00020710

ITIME (4)=LBD 000207290

DO 40 J=1,3 00020730

40 IF(ITIME(J+1)=ITIME(J) LLE,1)PRINT 20 00020740
DIFF(1)=3DF1=DF2 00020750
F2B=DF2=(DF2=DF3)/FLOAT(ITIME(3)=ITIME(2)) 00020760

DIFF (2)=F2B=DF 3 00020770
DIFF(3)=DF4=~DFS . 00020780

D0 S0 J=1,3 00020790

50 SLOPE(J)=01FFWJ) /FLOATCITIME(J+1)=ITIME(J)=1) 00020800
POINT(2)SF2B+5L0PE (2)xFLOAT(ITIME(2)*1) 00020810
POINT(1)=DF1+SLOPEC(L1)*FLOAT(ITIME(1)*1) 00v2062v
POINT(3)=UF4+SLUPE(3)xFLOATC(ITIME (3)¢1) 00020830

CALL LEVEL(POINT,SLOPE,ITIME,DISC,DFLEV) 00020840
RETURN - 00020650

END 00020660
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C

SUBROUTINE LEVEL(POINT,SLOPE,ITIME,DISC,FLEVEL)

C THIS SUBROUTINE FINDS THE LEVELIZED FIXED CHARGE RATE
C (FLEVEL) EQUIVALENT TU A GIVEN FIXED CHAKGE PRUFILE
C UNDER DISCOUNT KAVE Dlsc,

c

c

40
S0

DIMENSTION PUINT(3),SLOPE (3),ITIME(4)

FLEVEL=0,
DISSUM=0,

DISFAC=t,

DO S0 J=1,3

ITLOWSITIME(J)+1
ITHIGHZITIME (J+])

DO 40 I=ITLOW,ITHIGH
DISFACSDISFAC*DISC
DISSUM=DISSUM+DISFAC
FLEVEL=FLEVEL+(PUINT(J)-FLUAT(I)*SLUPE(J))*DISFAC
CONTINUE

CONTINUE
FLEVEL=FLEVEL/DISSUM

RETURN

END
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S

[

SUBRUUTINE INLICEP(CEP,RETIRE,LR,LRP1,LEAD,NS)

C o @ @ w @ @ @ @ ® @ = 0 @ = @ © © © © ® @ © 0 = = @ ® ° © @ ® @ S @

c < = DIMENSIONS HAVE BEEN MUDIFIED AND LO LOOP FINAL

C VALUES INCREASED 1O ACCORMMODATE THE 7 HYDKU

> TECHNOLOGIES, ’

C o @ @« = © =@ @ ® ® w = m @ & o = % @ @ © W © @ @ ® © S ©W O W W S G W
DIMENSION CEP(16,31,3) ,RETIRE(16,31),LEAD(16,3)

c

€ THIS SUBRUUTINE INITIALIZES CEP AND RETIRE,

c

€ REMOVE RETIREMENTS FRUM CEP AND PUT THEM INTU RETIRE,

C DO 10 I=1,10

D0 10 I=1,16
00 10 Iy=2,LRP1
IF(CEP(IsIY,NS),6E,0,)GOTO 10
RETIRE(I,1Y)==CEPLI,IY,NS)
CEP(I'IY,NS)?-U.

10 CONTINUE

C
€ PUT INITIAL COMMITED ADDITIONS INTO PRIOUR COMMITMENT STAGES
C AS WELL.
IF (NS ,EQ,1)6010 S0
C DO 40 I=i,10
DO 40 I=1,16
D0 40 IS=2,NS
ISTAGE=NS+2-1S
D0 30 IYSi,LR
IF(CEP(I1,IY,15TAGE) LT..01)0T0 30
IYP=IY=LEAD(I,ISTAGE)
IF(IYP,LT, 1)IYP=1
CEP(IsIYP,ISTAGE=1)=CEP(I,IYP,ISTAGE~L)+CEP(L+1Y,ISTAGE)
30 CONTINUE
40 CONTINUE
50 CONTINUE
RETURN
END
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SUBROUTINE PRUDUC(IYR,CAP,MWINC,AMNINC,DFP,NSIZE,LUAD,AVAIL,CLDC, 00021390
+0OUTCAP,OUTAV, CUKDEM, YLF ,FENG,FTIME,HYPROB, ALF ,BLDC ,DBLDC,PW,PHAIN,00021400
+HYEN,PPDET ,RRM; UEM, TKNAM, OUTTYP,NH,nHY , IS, LP, NP, NYPP ,NVLPFP,YEAKS, 00021410
C © = = @« @ = = ® = @ o = = 0 =« @ = = w « = = ===« ======o MID08220
C +RPROD,VC,ENV,0UTCSY,APCDET, TERMIN, TVC,AMM, LBMAX, VCESC,HYMULT,DF0, 00021420
[ +HA,OUTESC,QUTC,CSENV,CSOUT ,PRM) 00021430

+RPROD, VC,ENV,HR, IFTU,FC, IYFDE,QUTCST,APCOET, TERMIN, TVC,AMM,LBMAX, MOD0B8230
c +VCESC,FUESC,HYMULT ,DFQ,HA,OUTESC,0UTC,CSENV,CSOUT,PRM) M0D 08240

+VCESC,FUESC,HYMULT,DFO0,HA,OyTESC,0UTC,CSENV,CSOUT,PRM,HCUTIL, MOD0B82SG
c e = ADDITIONAL PARAMETERS FOR SUBKOUTINE WRTINT MOD08260

+ ACAP,AGEN,FCAP,FGEN, XXLOLP,INTR, MODGB8270
c = = AGDITIONAL PARAMETERS FOR ANMCHORAGE = FAIRHANKS M0OD08280
c LIMITED INTERTIE CALCULATIONS M0D08290

+ LCFAIR,FEYRLY,ALLINT, M0D08300
c = = ADDITIONAL PARAMETERS FOR CPRT REPURT = ENERGY TASLE MOD08310

+CPRT, TECHEN) M0008320
o MODOB 330
£ = «# o m = = @ = " @ ®» = ® = @« = ® = = @« = = wwowwe=o===== MIDPE340
c INCLUDE (AREEPPR) . M0O008350
c 000214490
C THIS SUHBROUTINE CALLS THE PRODUCTION ENERGY, PKODUCTIUN COS1ING, 00021450
C anD PRODUCTION PRINTOUT SUBROUTINES, 00021460
c 00021470
£ = = ©® @ @ @ = = = 0 = 0 @ = @« = © © > = = oo ==weecae-=-n= M0D08360
C = « DIMENSIONS HAVE BEEN MUDIFIED 10 ACCOMMODATE THE M0D08370
c 7 HYDRO TECHNOLOGIES, M0008380

DIMENSION DFP(16),NSIZE(16) ,NPLANT(9),IREM(9),L0AD(9),AVAIL(9,2), 00021480
+0UTCAP(7),0UTAVI(T), ITYRP(100),1CAP(100),AVCAP(100,2),FENG(2), 00021490
+FTIME (2) ,HYPROB (3) ,ALF (2),BLDC(12,2),DBLDC(12),CAP(1b), 00021500

f +CLDC(1500) ,HYEN(3) ,ENCAP(100) ,EOUT(100,3,2), 00021510
o . +0UTOUT(3,2) ,0UTXL(3,2) ,HYENLM(3,2), 00021520
i +RRM(30) ,DEM(30), TKNAM(16,2),0UTTYP(8,2),I58(30),YEARS(5),vC(16), 00021530
+ENV(16),0UTCST(8) ) VCESC(16) ,HYMULT(3),DKEM(9),1ICA(100,2),0F0(lp) 00021540

c +,PMAINC10,2),HA(2) ,MHY2(2),LTYP1(100),0UTESC(H) 000215%0

C ~ = DIMENSION OF HA(2) MODIFIED TO HA(7,2) MOD08390
+,PMAIN(16,2),HA(T,2) ,MHY2(2),ITYP1(100),0uTESC(8) MO0 08400

C = o o o w @ = © ® 0 % 0 =« @ = = ®@ = = = @« = e =wo=weeooe=oc=o HOOOB4I0

c : MODO8420

C FOSSIL FUEL ARRAYS M0008430

DIMENSIUN Hr(16), IFTU(16), FC(31,10), FUESC(10) M0DQ8440

C = o o o = = =2 @ % 2 = o ® @« 0 = @ =« oen=eeeeoe=oe-e==e MDOBYSO

[ - - MOD 08460

o HCUTIL = CAPACITY UTILIZATIUN FACTOR (INPUT) MGD084T0

( ) HYENPR - PROPORTION OF TOTAL HYDRU ENERGY (LUCAL) MODO8480

DIMENSION HCUTIL(7), HYENPR(7) : 10008490

£ = @ @« @ @« = = © = 2 = n = @ = @« = @« «° o «eeneeew==ne=«= HIDOBS00

[ 00021560

LOGICAL PPDET,RPRUD(3,2),TRUE,FALSE,APCDET, TERMIN,OUTC (8) 00021570

+, DUNE 00021580
C = = ® © = = = @ = @ = @@« = = a2 o2 == ceaea=aenweoeoe=e HIDOESLO
C = = MWINC IS REAL TO ACCUMMUDATE SMALL SYSTEMS MUV 08520
REAL MWINC . MO0 08536
C = = o 2 0 o w = % @ = o = e o m"oeeeoeeeeo==m=-=e== MDIESI
C = = =« v @ @ o = @ @ = w @ ®» « v 2 o oooeeeese===«=== MIDESO
c = = ANCHORAGE=FAIRBANKS INTERTIE REPURT ARRAYS MUD08560
DIMENSION ACAP(30),AGEN(30),FCAP(30),FGEN(30),xXLOLP(30) "MODO08ST70
LOGICAL INTKR MOD 08580
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= = ANCHURAGE~FAINKBANKS INTERTIE CALULATION ARKRAYS
e LEAST COST NUN=-HYDRO FAIRBANKS TECHNOLOGIES
FOR YEAR 1=9 (1961-1989) = = LCFAIR
ANNUAL ENERGY FOR FAIKBANKS = = FEYKLY
USED dY SUSBROUTINE BALERU
DIMENSION LCFAIR(2,9) ,FEYRLY(3,30)

oo no0nn

= = FUR CPRT REPORT « ENERGY VABLE
TECHEN STORED In SUBROUTINE SVENG
LOGICAL CPRIT ,
DIMENSION TECHEN(l6,30)
c @ e G e o W M S e M g W S @ W W 2 @ D R D R S W@ wm R P = O oo
DATA ITYP1/100%0/
DATA TRUE,FALSE,NCAPS1/,TRUE,, FALSE ., 0/

oo

CALL PRODUCTION CUSTING MODEL (CAPADD,CURDEM)

leNoNeRoNeN ol

DO 10 K=1,100
00 10 131,3
vd 10 J=sg,2

190 EOQOUT(K,I,J)=0,

ENYEARSCURDEM&YLF*8,76

DONE=F AL SE

DO 105 J=1,2 §
IF(FENG(J) oLT. . 0005, 0RFTIME(J) oL T..0005)GUTU 105

"C CALCULATE CAPACITIES FUR SUBROUTINE BALERU,

CALL CAPPRE(DFP,CAP, MAINC,NSIZENPLANT;IREM,JsAVAIL ,DREM,PMALN)
CALL BALPRE(NPLANT,LOAD MWINC, IREM,NSIZE ,AVAIL,OUTCAP,QUTAYV,
+ITYP,1CAP,AVCAP,NCAPS,0OREM; ICA,DFU,J)

IF(NCAPS GT,1U00)PRINT 18,NCAPS

14 FORMAT ("WARNINGS ',I7,' PLANTS EXCEEDS DIMENSIONS,')
cn?cwnm-—--ﬂ-ﬂﬂna-ﬂ-cﬂ-ne—-‘-=oe¢-=
c
c e = DETERMLNE THE FIRST PLANT THAT IS NOT ONE UF ThE
c 2 LEAST COST NUN=HYDRU FAIRBANKS TECHNOLOGIES
c FUR THIS YEAR (IYR=1-=9)
c
c ICP IS USED IN SUBROUTINE BALERU TO DETEKMINE WHEN THE 2 LEAST
c CUST FAIRBANKS TECHNULUGLY PLANTS HAVE BEcN EXHAUSTED Iw THE
c LOADING ORDER
c

ICP=0

IF (TERMIN UK, IYR .GE. 10) G6U TO 20
c

DO 19 K=31,NCAPS

IF (ITYP(K) .EQ, LCFAIR(1,1YR) . UR, [TYP(K) .EW, LCFAIR(Z,IYR))
% ICP=K

IF (ITYP(K)  NE, LCFAIR(1,1VYK) ,AND. ITYP(K) .NE, LCFAIK(Z,1YK))
" GO T0 20

19 CONTINUE
20 CONTINUE
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c MUD089 30

C o = o = @« m @ = ® @ = mw @ % = .o W . w.w.-n..m e o=« = e UWWOOEIYO

ENSENYEAR®FENG (J) 000218610

TIMSE ., TorFTIME(J) ’ goo2tsag

IF (J,NE,1)6G0TU S50 00021830
NCAPS1=NCAPS 00021840

DO 40 1=1,NCAPS] - 00021850

40 ITYPLCIDSITYPLE) » 00021860
50 CONTINUE 00021870
IF (NCAPS,GT.NCAPS1)PRINT 8 00021880

3 FORMAT(YWARNING: PEAK SEASON HAS FEWER PLANTS THAN OFF °, 00021890
+'PEAK SEASON,') . 00021900

DO 100 I=1,3 00021910

IF (HYPROB({I),LT.,0005)GUTO 100 00021920

CALL. BALLDC(J,EN, 1IM,ALF,6LDC,DBLDC,PW, AMWINC,CLDC, IPEAK,ENTUTL) 00021930

C = = = = = = = ® ® 2 ® = @ = » = © @ @« ®» = = = = «w o weoo=es== MIOEISO
[ ~ = INCORPORATE ALL HYDRO TECHNOLOGIES IN CALCULATING MOD08960
c HYENL AND MWHY : M0D 08970
c HYENL=HYEN(I) *FENG (J) 00021940
C IF (HYENL.LT.,0005)G60T0 80 00021950
C MWHYSIFIX(CAP (10) *HA(J) *HYMULT (I) /AMWINC®,5) sMNINC v0021960
c MODDBYBU
HYENR=0,0 MOD0E990

DO 62 K=10,16 MOD09000
HYENRSHYENR + CAP(K)*HCUTIL (K=9) MUD09010

62 CONTINUE . M0D09020
HYENL=HYENR*FENG (J)*8,.76 MUDY9030

C HYENEX WILL BE USED FOR CALCULATING PROPORTIUNS BELOW MUD09040
IF (I ,EQ, 2 .AND. J .EQ, 1) HYENEXSHYENL M0D09050

IF (HYENL LLT. .0005) 60 TO 80 MUD 09060
MWHYR=0 M0D09070

D0 72 K=10,106 M0D09080
MWHYR=MWHYR + TFIX(CAP(K)xHA(K=9,J)xHYMULT(I)/AMWINC + .S)sMWINC MOD0O9090

72 CONTINUE ’ MGD09100
MWHY=SMRHYR : MODO09110

C = = o = @ = = " ™ = 0 %= eoeeoeemonaeasomeoewooe=ee MIDOYIZO
IFCIEQ,2)MHY2(J) SMWHY 00021970

CCALL HYDRO(MWHY,HYENL s TIM,AMWINC, IPEAK,CLDC,ENTOTY) 00021980

80 CONTINUE 00021990
CALL BALERU(J,NCAPS, ICAP,AVCAP,EN, TIM,AMNINC,CLDC+1PEAK, 00022000
+ENTOTL,XLOLP,OUTEN,ENCAP, 00022040

C = o = @ = @« = = = 0 = o = = =" = ®« = @« @« = = « = « = = = === == MIDOII3O
c - = ADDITIONAL PARAMETERS FUR THE LIMITED INTERTIE MUD09140
C CALCULATIONS ) M0D09150
+IYR,ICP, IS, FEYRLY, ALLINT) M0009160

C = @ ® @« @ = = = = = » =« ® = « = © @ = © ® = ooaecee=ae=soe M0D9LI70
Ke=1 ‘ 0ove2020
NCAPSMENCAPS1=1 00022030

Ki=0 00022040

DO 85 K=1,NCAPS] 00022050
IF(J,EG.1.UR.DONE)GOTO 82 00022060
IF(ITYP(K=K1)EQ.LTYPI(K)IGOTO 82 00022070

D0 81 II=K,NCAPSM 00022080
LAST=NCAPS1+K=11 00022090

81 ICACLAST,J)SICACLAST=1,J) 00022100
ICA(K,J)=0 60022110
K1=K1+1 000221290

B.41




82

85

100
109
C

400

CONTINUE
EOUT(K,I,J)s0,
IFCITYP(K2) (NEITYPL(K))IGOTO 85
EOQUT(K,I,J)SENCAP(K2)
KesKe+1 '
CONTINUE
QUTOUT(I,J)=0UTEN
OUTXL(I,J)=XLULP
RYENLM(T,J)=HYENL
IF(J,EW,2)DONE=TRUE
CONTINUE

CONTINUE

FORMAT (" (EQUT (PK,UPK) ,HYUR0=1,3)2'/(6F%9,0))

C »&exx END OF INNEK LUOP xkaks

108

IzEeNe Nyl

zsErEeNeNrNel o o0

oonn
]

o B eNeNel

IF( NOT .PPDET)GOTU 108
CALL PRTPD(MHY2,HYENLM,NCAFS1,ICA,MNINC,ITYP1,NSIZE,AVAlL,
+RRM,DEM, TKNAM,EQUT ,0UTTYP,0UTAY,0UuTOUT,DUTXL,FTIME,
+HYPROB,NH,NHY; IS, [YR, IP,NP/NYPP,NVCPP,YEARS, TERMIN,DF (s PRM)
CONTINUE
IVYSIYR
IF (TERMIN) IVENPANYPP+LBMAX
MMMMEMAXO (MHY2 (1) JMHY2(2))
= = CALCULATE THE PROPORTION OF EACH HYDRU TECHNOLOGIES
CONTRIBUTION TO TOTAL HYDRO ENEKGY
(USED FOR COSTING)
00 110 K=1,7
IF (HYENEX LT, ,0001) HYENPR(K)=0,0
IF (HYENEX L,LT, ,v001) 60 TO 110
HYENPR(K)-CAP(K#?)tHCUTIL(K)*FENG(l)*B T6/HYENEX
CONTINUE

HYENPR IS USED IN SUBROUTINE EXPEN FOR COSTING

CALL EXPEN(FTLIME,HYPROB,RPROD,HYENLM,OUTUUT,NCAPS] s MMMM,
+OUTXL,ITYP) NTPO,NLP,EQUT)

+0UTXL, ITYPL,NTPO,NLP,EQUT, HYENPR)

@ @ @ @ W m W ® @ ® e @ @ W @ ® W W W @ ® W W D W W @ B @ W W @ w

CALL EVCUNTPO,NLP,XTYP1,VC,ENV,0UTCST,TVC,E0UT,IY,VCESC,OUTESC,
+0UTC'CSENV'CSOUT)

CALL EVC (NTPU,NLP,ITYP1,VC,ENV,HR, IFTU,FC,IYFOE,OUTCST,TVC,EOUT,
+IY,VCESC,FUESC,0OUTESC,0UTC,CIENV,CH0UT)
~ = STORE YEARLY RESULTS FOR SUBROUTINE WRTINT
IF (LNOT,TERMIN ,AND., INTR)
CaLL SVNUMS (1YR,TKNAM,CAP,EQUT,ITYP1,nLP,0UTXL,
ACAP AGEN,FCAP,FGENs XXLOLP)

@ ® ®m e @ @ W @ T @ W .G W M e W W W W B e W @ W & ® © W W © W w

I

- = STORE YEARLY ENERGY GENERATIUN FUR EACH TECHNOLOBY
FUR THE CPRT REPURT (ENERGY TABLE)
IF ((NUT, TERMIN AND, CPRT)
* CALL SVENG (IYK,EOQUT,1TYPL,NLP,TECHEN)
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00022130
00022140
00022150
00022160
00022170
00022180
00022190
00922200
00022210
00022220
ovde2a2so
00022240
00022250
00022260
00022270
00022280
00022290
00022300
00022310
0002232¢
00022330
00022340
00022350
MODO9180
MODO9ISU
MUDO%204u
MOD09210
M0D09220
MUD09230
MOD L9240
M0009250
MOD0%260
MoD09270
MOD0G9280
00022360
00022370
MUD09290
MGD09300
MOD09310
mM0D09320
00022360
00022390
MUD09330
MOD0O9340u
M0OD09350
M0D09360
M0009370
MODO9380
MODU93S0
MUD09400
MUD09410
M0D09420
MOD034350
MOD (09440
MUD 09450
MDD0%460
M0009470




c

CaLL PRTAPC(YEARS
+AMM,ENYEAR,QUT XY,
+LBMAX, PRM)

RETURN

EnD

...Q-‘---.--.onq--n-p,qq
,IS,NVCPP,lYR,NP,IP,EOUY'ITYPI,CAP,OHTCAP,
APCDET,TVC,NYPP,TKNAM,UUTTYP,NLP,NTPO,TﬁthN,
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MODooy80
00022400
00022419
00022420
00022430
00022440



i
H
i
i

e N e NeNyl

a0

30
44

SUBRUUTINE LORDER(VC,ENV,LOAD)

DIMENSION VC(10),ENV(IU) ,LOAD(D), INDEX(9)
FIND LOADING ORDER FOR EXISTING CAPACITIES BASED ON VARIABLE AND
ENVIRONMENTAL COST
LOAD(1)=6 MEANS THAT THE FIRST CAPACITY TU BE LUADED IS

CAPACITY 6o

ILow=1

DO 10 I=1,9

INDEX(I)=1

DO 40 J=1,9

DO 20 I=1,9

IF CINDEX(I).Eld,0) GOTO 20

IF(VCCII+ENV (L) LT, VE(ILOW)+ENV (ILOW) ) ILOW=I

CONTINUE

LOAD(J)=ILOW

INDEX(ILOW)=0

DO 30 I=1,9

IFCINDEX(I) ,EU,1) ILONW=]

IFCINDEX(T) EU,1)6070 40

CONTINUE

CONTINUE

RETURN

END
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00022450
00022400
0gue2470
00022489
00022490
00022500
00022510
00022520
00022530
00022940
00022550
00022560
00022570
00022580
00622590
00022600
00022610
00022620
00022630
00022640
00022650
009022660
00022670
00022680




C V0022690
SUBRUUTINE CAPPRE(DFP,CAP,MAINC,NSLZE,NPLANT,IREM,J,AVAIL ,DKREN, 06022700

+PMAIN) 00922710

L © = = @ ©= o @« = @ 08 %= = w = = @« @ = @« ® = @ @« « = = « = « « = = = = MIDOY4I)
C w = DIMENSIONS HAVE BEEN MODIFIED TO ACCOMMODATE THE MOD09500
C 7 HYDRO TECHNOLOGIES, MOD09510
C © == @ @ =@« + === oeneeeeoeaesnecennssneensss MOD 09520
DIMENSION DFP(16),CAP(16) ,NSIZE(9)  NPLANT(9),IREM(9),AVAIL(9,2), 00022720
+PMAIN(16,2) yDREM(Y) 00022730

L o @ @ @ = @« @ = = @ ® @ @ © @ =« ©« © » ©« = @« = «o » © o « o« c « o = o« MUDOISIO
C = »« MNINC IS REAL YO ACCOMMODATE SMALL SYSTEMS MO0 09540
REAL MWINC MOD09550

C =« = 0o == o » =2 @ = weeeoeeneeeoceene=ese===s MIDIYSHO
C NSIZE = ROUNDOFF SIZE TO NEAREST MWINC, 00022740
C NPLANT = NUMBER OF PLANTS OF S1ZE NSIZE, 00022750
C IREM =» DERATED KEMAINDER IN MWINCS 710 BE USED WITH AVAILABILIYY 1,0 00022760
DO 10 1=1,9 00022770
IF(NSIZE(I) ER,OINPLANT(I)SO 000227890
IF(NSIZE(I).EL,0)60TU 9 0002279V

C v © = = ® w @ ® = = = = ® o = @« = © = = = = «w « = == « =« === MIEISTO
C = = MUDIFICATIUNS FOR MWINC REAL M0D09580
C NPLANT(I)=IFIX(CAP(T)XPMAIN(I,J))/Z(NSIZE(I)xMWINC) 00022800
NPLANT(I)S(CAP(I)*PMAIN(L,J)) /7 (NSIZE(I)AMWINC) M0D09590

c9 DREM(I)S(CAP(I)xPMAIN(CI,J)=FLUOAT (NPLANT (I)&NSIZE (1)AMWINC)) 00022810
9 DREM(I)=(CAPCL)»PMAIN(I,J) = (NPLANT(I)®NSLZE(I)*MWINC)) MO0D0%600
Cc IREM(I)=IFIX(DREM(I) xAVAIL(I,J)/FLUAT(MNINC)*.35) 00022620
IREM(I)SIFIX(DREMIII®AVAIL(I,J)/MalINC + .S) MOD09610

c IF(DREM(I) LELFLOAT(NSIZE (1) *MWINC) ) IREM(T)SIFIX(DREM(I)/ 00022830
- IF (DREM(I) ,LE. UNSTIZE(I)*MWINC)) IREM(I)SIFIX(DREM(I)/ MUD 09620
+MAWINC + ,5) MUD09Y630

C +FLOAT(MWINC) +,.5) 00022840
L o = o # o = @ ®» ® = ® 0 = = = @« = » = @ v % oo eoeooescae=== MDIILI
i0 CONTINUE 00022850
RETURN ’ . 00022860

END 00022870
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c " - 00022880

SUBROUTINE BALPRE (NPLANT,LUAD,MWINC, TREM,NSTZE,AVAIL, 00v22690
+OUTCAP,UUTAV,ITYP,ICAP,AVCAP,NCAPS,DREM, ICA,LF(,J5) 00022900

c INCLUDE (AREEPPR) MUD 09650
C = oo e omee=a=censeseewmses==ze=s==c-> MIDII6U
c = = DIMENSION OF DFO INCREASED TO 16 FUR THE UP Tu ie MUD09670
c POSSIBLE TECHNOLOGIES,. MOD 09680
L o = o e o2 ec=®ocmaeaaesnssosossoesnsaessees=ecs==s=s KD
DIMENSION NPLANT(9),LO0AD(9),NSIZE(Y),AVAIL(9,2) 00022910
DIMENSION ICAP(100),IREM(Y9),AVCAP(100,2),1TYP(100) 0002292v
DIMENSION OUTCAP(7),0UTAV(7),XCA(100,2),DREM(9),VFO(16) 00022950

L o = m=cweoeo=nowoneeensseseessesnsssses=oe= MIDIITOO
c = = MWINC IS REAL TO ACCOMMODATE SMALL SYSTEMS MODO09710
REAL MwINC _ MOU 09720

£ = o o=« oo eceseseoeeeesesee=ceeeeee==s 40D09730
C THIS SUBROUTINE LOALS PLANTS IN LOADING URDER FOR SUBROUTINE BALERU, 00022940
€ OUTPUT PLANT LIST IS STOREO IN ICAP, WHICH INCLULWES 00022950
C SEVEN TYPES OF EMERGENCY ACTIONS (IF THEY ARE NON=ZERQ), 00022960
C ASSOCIATED WITH EACH CAPACITY IS ITS AVAILABILITY (AVCAP) AND ITS 00022970
C TYPE, THE TOTAL NUMBER OF CAPACITIES IS5 RETURNED AS NCAPS, 00022980
N=0 : 00022990

DO 40 1s1,9 00023000
LSLOAD (1) 00023010

IF (NPLANT (L) ,EN.0)GOTO 30 00023020
NP=NPLANT (L) 00023030

DO 20 K=1,NP 00023040

NaN+1 00023050
ICAP(N)=NSIZE (L) 00023060
ICA(N;JS)=SICAP(N)*MWINC 00023070

R0 15 Jd=1,2 00023080

s AVCAP N, JY=DFO0(L) 00023090
20 ITYP(N)SL 00023100
30 IF (IREM(L) .EQ.0)GUTO 40 : 00023110
N3N+t 00023120
ICAP(N)=IREM(L) 00023130
ICA(N,JS)=ICAP (N)*MWINC 00023140

00 35 J=1,2 00023150
AVCAP(N,J)=1,0 00023160

L ® o= o = =oeeneooeessecnss=uceeoseesees=ses= M00D09740
C - = MUDIFICATIONS FOR MWINC REAL MOD09750
35 IF (DREM(L) JLE. (NSIZE(L)#*MWNINC)) AVCAP(N,J)=DFU(L) M0009760
€35  1F(DREM(L) ,LELFLOAT(NSIZE (L) «MWINC))AVCAP (N,J)SDFO(L) ' 00023170
ITYP(N)=L 00023180

40 CONTINUE 00023190
DU 6t 11,7 00023200
MAOUT=IFIX(DUICAPLI) /MWINC + .5) M000977v

c MWOUT=TFIX(UUTCAPLI)}/FLOAT (MWINC) +.5) 00023210
IF (MWOUTL,EQ,0)JGUTO 60 vvo23220

NZN+1 ’ 00023230

ICAP (N)=MWOUT 00023240
ICA(N,JS)=ICAP (N) AMWINC 00023250

pu 50 J=1,2 00023260

50 AVCAP (N, J)=0UTAV(I) bo023270
C = c o= o =2oeee=nms=2co2recssccassossees=n=s=ca>x MDIITEO
c = = 1o IS NOW THE BASE FOR OUTAGE DATA MODO09790
c ITYP(N)=10+1 100023280
ITYP(N)=16+1 , MUD 09800
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C * o e v om0 @ =% 0 ® oo wo oo o e = m = ee === MUDO9BLQ

60 CUNTINUE 00023290

NCAPS=N 00023300

IF (NCAPS ,6T,100)PRINT 110 00023310

110 FORMAT('DIMENSIONS ARE GREATER THAN u?Z IN SUBR BALPRE?!) 00023320
' RETURN 0002333
END 00023340

B.47




c 00023350
SUBROUTINE BALLDCUJ,ENs TIMsALF »BLOC,DBLDC, Py AMWING ,CLOC, 1PEAK, 00023360

+ENTOTL) 000233170

¢ INCLUDE (AREEPPR) - M0D09820
DIMENSION BLDC(12,2),DBLDC(12),CLDC(1500),ALF (2) 0002338v

C THIS SUBROQUTINE TURNS THE LDC INTO A CUMPLEMENTARY 00023390
€ CUMULATIVE DISTRIBUTIUN FOR SUBROUTINE BALERU, OUTPUT - 00023400
C IS5 STORED IN CLDC. EACH INDEX UNIT REPRESENTS ONE MWINC, 00023410
C CLDC UP TO BASE LUAD =1,.0, . vu0R3420
ICLDCB=IFIX(ENX*BLUC(12,J)/ (TIMRKAMNINC)*1.5) 00023430

D0 100 I=1,ICLDCB 00023440

106G CLDC(I)=1.0 00023450
C CALCULATE POINTS UN THE COMPLEMENTARY CUMULATIVE 00023460
X=FLUAT(ICLNHCB) . 00023470
NCLDC=ICLDCB+1 00023480
CN=FLOAT(NCLDC) 00023490
YNEWS1,1 00023500

DO 120 Ji=1,11 00023510
NLDC=13=J1 00023520
NNSNCLDC 00023530
XNEWSBLOC (NLDC=1,J)sFLOAT(ICLDCB=1)/BLDC(§2,4) *+ 1,0 00023540
YNEW=YNEW=DBLOC (NLDC) 00023550
IF(XNEw.LE,CN) GOTO 120 . 00023560
DELTAX=X=XNEW ' 00023570
SLOPE=DBLDC (NLDC=1) /DELTAX 00023580

DO 110 I=nN,1500 00023590
CLDC(I)=SLOPE*x(FLUAT(I)=X) + YNEW 00023600
NCLDCSNCLDC+1 00023610
CNSFLOAT (NCLDC) 000623620

IF (XNEW.LE.CN) GOTU 120 ‘ ) 00023630

110 CONTINUE 00023640
120 X=XNEW 00023650
IPEAK=NCLDC ‘ 00023660

DO 125 I=IPEAK,;1500 00023670

129 cLbc(1)=o0, 00023680
AREA=O, 00023690

VO 130 I= a,IPtAK 00023700

130 AREAZAREA+(CLUC(I~ l)*CLDC(I))/Z. 00023710
ENTOT1=AREAATIMaxAMWINC 00023720

140 CONTINUE 00023730
RETURN : 00023740

END 00023750
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C 00023760
SUBROUTINE HYDRO(MWHY,HYENL, TIM, AMWINC, IPEAK,CLDC,ENTOUTY) 00023770

c INCLUDE (AREEPFR) MOD09830
DIMENSION CLDC(1500) 00023780

C REMUVE PEAK HYDRO FROM CURVE 00023790
£ = =@ 0 = o = % =" @ ¢ oo «=coe2ececweeenseeenseces=e MDIIBY
c - = AMWINC MAY BE LESS THAN 1 MOD 09850
IHYCAP=MWHY ZAMWINC MOD09860

¢ IHYCAP=MWHY /IF IX (AMNINC) 00023800
L o o = o moocecoeeceeessmeosossesesosewesc=e=e= 40D09670
IF (IHYCAP ,LE ,0)HYENLSO, 000235810

IF (IHYCAP.LEL,0)GOTO 190 ) : A 00023820
ALIM=HYENL/Z (TIM®AMWING) 00023830
AREA=O, 00023840
IPEAK1=IPEAK<=1 000235850

00 150 I=1,IPEAK] : 00023860
AOLD=AREA X 00023870
ICHG=IPEAK=I 00023880
AREASAREA+ (CLUC (ICHG#1) +CLUC (ICHG)=CLDC (ICHG+IHYCAP+1)=CLDC (ICHG+ 00023890
+IHYCAP))Y /2, 00023900

IF (AREA GE JALIM)GUTO160 00023910

150  CONTINUE 00023920
160 IFC(ABS(AODLD=ALIM) LT, ABS(AREA=ALIM))ICHGSICHG+1 00023930
00 170 ISICHG, IPEAK 00023940

170 CLDC(I)=CLDC(L+IHYCAP) 00023950
IF (AREA LT ALIM)HYENLSAREA®TIMAAMWINC 00023960

IF (IHYCAP ,GT ,1PEAK=ICHG) IHYCAPSIPEAK=ICHG 00023970

. IPEAK=IPEAK*IHYCAF 00023980

DO 180 I=IPEAK,1500 - 00023990

180  CLDC(1)=0,0 00024000
AREA=0, 00024010

IF (IPEAK.LT.2)G0OTU 40 00024020

D0 26 I=2,IPEAK 00024030

26 AREAZAREA+(CLLUC(I-1)+CLDC(I)) /2, 00024040
40 CONTINUE : o 00024050
ENTOT1SAREA*TIMxAMWINC : 00024060
ENTOT1SENTOTI+HYENL ‘ 00024070

190  CONTINUE 00024080
RETURN 00024090

END 00024100
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SUBROUTINE HALERUSJ,NCAPS,ICAP,AVCAP,EN,1IM,ANWINC:CLDC,IPEAK:
+ENTOT1,XLOLP,OUTEN,ENCAP,
. = « ADDITIONAL PARAMETERS FUR THE LIMITED INTERTIE
: CALCULATIONS

+IYR,ICP,ISS,FEYRLY,ALLINT)
C o© ® @© % @ @ ® ® @ w ® w W & ™ = @ % T @ = ® D ® ® © D @ T S ® D SO &
C INCLUDE (AREEPPR)

DIMENSION CLDCNW(7S0)
~ DIMENSION ICAP(100),AVCAP(100,2),CLDC(1500),ENCAP(100)

® W W M oem W W G m T om @ D W W W D D D P @mem D DD O WS B DO B D

OO0

FAIRBANKS ANNUAL ENERGY, PATH ARRAYS
DIMENSION FEYRLY(3,30),185(30)
INPUTS ’
CAPACITIES IN LOADING ORDER: ICAP.(NCAPS)
PRUBABILIVIES OF CAPACITY AVAILAGILITYSZ AVCAP(NCARS)

OoOn

COMPLEMENTARY CUMULATIVE LDC FROM BALLDC AND HYDRO: cLDC(uYYZ)
DUTPUTS

ENERGY FOR EACH CAPACITY: ENCAP(NCAFS)

XLOLP

OUTAGE ENERGYS UUTERN

79 FORMAT ((10F7,4))
IF (IPEAK.GT,790)PRINT 610
« = INITIALIZATIUN FOR THE ANCHORAGE=FAIRBANKS '
LIMITED INTERTIE CALCULATIONS

SO0 ONn

oOoae

CFE=0,
RFGEN IS THE AMUUNT OF GENERATION THAT MUST COME FROM FAIRBANKS
2 LEAST COSV TECHNOLOGIES
RFGEN=0,
IF (ICP L,EG, - 0) GU TO 1
IF (IYR .GE. 1 .AND, IYR (LE, 4) RFGENSFEYRLY(ISS(1),IYR)
IF (IYR ,GE., S AND, IYR .LE., 9) RFGENSFEYRLY(ISS(i),IYR)=ALLINT
IF (RFGEN LLE. 0,) RFGEN=0,
i CONTINUE

o0

C @ @@ % = w =@ @ ® ® @ ® @ @ @ @ © ©® @ @ © ® WD W WD DWW D ® D B D

IHIGHX=]
DIFINCS(EN=ENIOT1)/(TIMXAMNINC)
ADIFL=DIFINC
TADD=IFIX(DIFINC)
IIABS=TABS(IADD)
FINCSDIFINC=FLOAT(IADD)
DO 400 I=1,NCAPS
C INTEGRATE UNDER LDC TU FIND EXPECTED ENERGY SERVED 8Y CAP, I,
ILOWX=IHIGHX+1
IHIGHX=THIGHX+ICAP(I)
AREA=0,0
DO 250 IA=ILOWX,IHIGHX
2450 AREASAREA+(CLUC(IA=1)+CLDC(IA)) /2.0
C CURRECT FUR DISCRETIZATION ERROK
AADD=0,
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00024110
00024120
00024130
MOD09850
M0009890
MODD39900
MOD09910
MOD 09920
MOD09930
00024140
00024150
MOD09940
MOD09950
10009960
MQU09970
MOD09980
00024160
00024170
00024180
00024190
00024200
00024210
00024220
000264230
00024240
00024250
00024260
MUD 09990
MOD10000
MOD10010
M0D10020
MOD1 0030
MOD10040
MOD10050
MOD10060
MOD10070
MOD10080
MOD10090
MUD10100
MOD310310
MOD10120
M0OD10130
00024270
00024280
00024290
00024300
00024310
00024320
00024330
00024340
00024350
000243560
00024370
00024380
00024390
006024400
00024410




IF(I1IaBS.EQ.0) GOIO 220 00024420
IFCIADD,LT,0) GOTO 210 00024430

DO 205 K=1,11A8S 00024440
ITEMPSIHIGHX =K 00024450
IFC(ITEMPLT.1)ITENPSY 00024460

209 AADDSAADD = (CLUC(ITEMP+1) +CLDC(ITEMP)) /2, 00024470
GOTD 220 00024480

2iv b0 215 K=1,11A88 00024490
215 AADD=AADD+ (CLUC(IHIGHX+K=1)+CLOC(IHIGHX+K) )} /2. 00024500
220 ICORHSIHIGHX=1FIX(SIGN(1,,DIFINC)+,5)*(IIABS+1) 00024510
IFCICORH L T.1)ICORH=L ' 00024520
ICORMSICUORH+IFIX(SIGN(1.,01FINC)%,5) . 00024530
ADIFH=0, _ 00024540
ADIFH==FINC*x (CLDCLICORM) ¢F INC*ABS (CLDC (ICOKH) =CLUC (ICORM))) . 00024550
ADIFHSADIFH+AADD 00024560
ENCUR=(ADIFL+ADIFH) *TIMxAMWINC 00024570
ADIFL==ADIFH 00024580

C FIND ENERGY 00024590
L = @ @ @ « =« @« » = 2 = @ = = w o 6o=eceomaen=mee=em=«=w MIDIO140
c = «» CALCULATIONS FOk ENERGY CUNSIDEKING LIMITATIONS M0D10150
c OF THE ANCHORAGE = FAIRBANKS INTERTVIE M0D10160
c : MOD10170
IF (I .67, ICP) RFGEN=O, MOD10180

IF (RFGEN L,Eu. U,) GO TU 225 MUD10190

C M0D10200
IF (CFE ,GE. RFGEN JAND, I ,LE, ICP) ENCAP(I)=0, MoD10210

IF (CFE .GE. KRFGEN AND. I .LE. ICF) AVVCAP=0, M0Di0220

IF (CFE ,GE, RFGEN _AND, I LE, ICP) GO TO 230 MOD10230

c . MOD10240
C . MOD10250
ENCAP(I)SAVCAP(I,J) *AREA*®TIMXAMWINC MOD10260
ENCAP(I)SENCAP(I) + ENCOR M0D10270

c ACCUMULATE THE FAIRBANKS GENERATED ENERGY WE HAVE S0 FAR MUD102480
CFE=CFE + ENCAP(I) ‘ ’ MOD1 0290

IF (CFE .LE., RFGEN) GO 70 229 MOD10300

C . MOD10310
C SUBTRACT OFF WHAT WE DO NOT NEED FRUM FAIRBANKS TECHNULOGIES M0D10320
ENCAP(I)SRFGEN = (CFE = ENCAP(I)) M0D10330
AVVCAPSENCAP (L) /(AREA*TIM*AMWINC) M0D10340

60U TO 230 MOD10390

c . M0D10360
225 CONTINUE MOD}10370
o MUD10380
ENCAP(I)SAVCAFP(I,J)xAREAXTIMxAMWINC 00024600
ENCAP(T)SENCAP (I)+ENCOR 00024610

" C MUD16390
229 AVVCAP=AVCAP(I,J) MoD10400
(o : M0D10410
230 CONTINUE M0D10420
c MUD10430
C = = o @ o = @ ® = @« ® o = @ = = @« = ® = = = = = = © = = = =« =« = =« MOD10440Q
C CALLULATE NEw CLDC 00024620
IPEAK=IPEAK+ICAP (1) 00024630

c ISSILOWX=1 00024640
IGHX=THIGHX 00024650

DO 300 JJI=IGHX,IPEAK / U0024660
JINEW=JJI=ICAPL]) 00024670
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IF(JINEW LT 1) JINEWS] 00024680

L == === cwewemeseoeoeeeeonseeeseeeses==s« MIDIO4S0

C - - MOD10460
300 CLOCNW(JJ~IGHX+1)SAVVCAPACLDC(JJ) + (1. = AVVCAP)=* M0010470
€300 CLDCNW(JJ=1uHXx+1)SAVCAR(I,J)&xCLOC(JI)+(1.~AVCAR(I,J))* 00024690
C = = o o = 2 2 o=« ®c=eooeocesesswesesosses=neceeee MDIWSO
+CLOC (JINEW) 00024700

D0 350 KsIGHX, IPEAK - 00024710

350 CLOC(K)=CLOCNW(K=~IGHX+1) 00024720
400 CONTINUE 00024730
IF (IPEAK ,6T,1S00)PRINT 600 00024740

C CALCULATE XLOLP AND OUTAGE ENERGY 00024750
XLOLP=CLDC (IHLIGHX) x3652,5 00024760
IRIGHX=THIGHX*1 00024770
AREA=0,0 00024780

VO 900 JJSIHIGHX,1lPEAK 00024790

500 AREASAREA+(CLDC(JJ=1)+CLDC(JJ)) /2. 00024800
AREASAREA+AUIFL V0024610
OUTEN=AREAXTIMxAMWINC 00024820

C : 00024830
600 FORMAT(*WARNING:CLDC DIMENSIONS EXCEEDED,SUBRUUTINE BALERU') 00024840
610 FORMAT ("WARNINGSCLDOCNW DIMENSIONS EXCEEDED,SUBROUTINE BALERU') 00024850
RETURN 00024860

END 00024870
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SUBROUTINE EXPENCFYIME ,HYPROB,RPROD ,HYENLM,OUTOUT ,NCAPS, MWHY, 00024680

C @ = @ = o @« o = = @« = = =« @« = ® = = = = = = o e === c==«== MOD10490
c - = HYENPR(7) ADDEL TO PARAMETER LIST 40010500
c +OUTXL, ITYP,NTPO,NLP,EQUT) 000V24890
+OUTXL, ITYP,NTPO,NLP,EQUT,HYENPR) . M0D10S10
C----------0-------------'--"'---'-MODIUSEO
c INCLUDE (AREEPPR) MGD10530
DIMENSION FTIME(2),HYPROB(3) HYENLM(3,2),0UTOUT(3,2),0UTXL(3,2), 00024900
+EQUT(100,3,2),ITYP(100) 00024910
LOGICAL RPROD(3,2) ; 00024920

L © » o @« = m @ = ©« » ® = = ® = = = @ = ==« e =>==e===== o MIDL10540
c HYENPR = EACH HYDRU TECHNOLOGY'S PKOPOKT]ION MGD10560
c (BASED 'ON CAPACITY) OF TOTAL mM0D10570
c HYDRO ENERGY MUD10580
DIMENSTION HYENPR(7) M0D10590

C = = @« ®« = @« « # ®= @ ® s ® @ = = = = @« ©« o 2 a«=e=e=ooo«« KWNI0600
c : 00024930
C THIS SUBROUTINE FINDS THE EXPECTEDL OUTPUT ENERGY BY TECHNOLOGY 00024940
C AND EMERGENCY ACTLON, AND STORES IT IN EOQUTCI,1,2), IS1,...,NTPU, 00024990
C NLP IS THE NUMBER OF THE LAST PRODUCTION TECHNWULOGY. THE 00024960
C YEARLY EXPECTED LULP IS ALSO CUMPUTED AND IS STORED IN 00024970
C 0uTxL(1,2), 00024980
c 00024990
DATA NFIR/0/ 00024991

D0 50 Is1,3 , 00025000

IF (HYPROB(I) ,LT,,v005)GOTO S0 00025010

IF (RPROD(I,1).AND.RPROD(1,2))G0T0 10 00025020

GoTO 20 00025030

10 HYENLM(I,1)SHYENLM(I,1)+HYENLM(I,2) 00025040
OUTUUT(I,1)=0UTOUI(I,1)+0UTOUT(I,2) 00025050

DUTXL (I, 1)S0UrXL (L, 1) #FTIME(1)+OUTXL(I,2)+FTIME(2) 00025060

D0 15 K=s1,NCAPS ‘ 00025070

15 EQUT(K,I,1)SEVUT(K,I,1)+EQUT(K,I,2) 00025080
G070 30 00025090

20 IF (LNOT,RPROD(I,2))60T0 30 00025100
HYENLM(I,1)=HYENLM(I,2) 00025110
QUTOUT (I, 1)s0UTOoUr(r,2) . 00025120
OUTXL(Y,1)=s0UuTXL(I,2) 00025130

DO 25 K=1,NCAPS 00025140

25 EOUT(Ky 1, 1)SEOQUT(K,1,2) - 00025450
30 CONTINUE 00025160
50 CONTINUE 00025170
C TAKE EXPECTED VALUES 00025180
HYENLM(1,2)50, 00025190
ouTOUT(1,2)=0. " 00025200
ouTxL(1,2)=s0, 00025210

DU 35 K=1,NCAPS . 00025220

35 ENUT(K,1,2)=0. 00025230
DO 58 1=1,3 00025240
HYENLM(1,2)SHYENLM(1,2)+HYPROB (I) xHYENLM(I,1) 00025250
QUTOUT(1,2)=0UTOUT (1,2) +HYPROB (1) *0UTOUT(I,1) 00025260
QUTXL(1,2)S0U1XLC1,2) +HYPROB(I)#0UTXL(I,1) 00025270

DO 40 K=1,NCAPS 00029280

40 EOUT(Ks1,2)SEOUT(K,142)+HYPROB(I)*EOUT(K,1,1) 00025290
55 CONTINUE 00025390
t : 00025310
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R e

C EXPECTED ENERGY OUTPUIS ARE NOw INWDEXED BY I=i,J=2, NEXT, 00025320
C ACCUMULATE CAPACIVIES OF THE Samk TYPE FOUR PRINTOUT, INSERT 00025330
C PEAK HYDRO AS THE LAST PRODUCTION TECHNOLUGY AND ALD 00025340
C UNSERVED ENERGY AS THE LAST QUTAGE TYPE, 00025350
C = © ©» ¢ = = @ & = 0 = @ a ©« @ @ © @« @ © @« « « = © ©» © o « « o « w = MUDIY610
o = = THE KEMAINDER OF THE CODE HAS BEEN . MOD10620
[ MODIFIED TU ACCOMMODATE THE 16 TECHNOLOGIES, MOD 10630
C NOTE THAT 16 IS nNOW THE BASE FOR THE OUIAGE M0D10640
Cc DATA, M0D10650v
C MOD10660
Ki=¢0 00025360

N=0 00025370

DO 80 K=1,NCAPFS 00025380

C MoU IF(K,EQ,1)G0TL 60 00029390
C IFCITYP(K) ,6T.10)K1=K 00025400
IF (ITYP(K) .GT. 16) K1=K MOD10670

C IF(ITYP(K) GT,10)GOTO 120 00025410
IF (ITYP(K) tT. 16) GO TO 120 M0D10680

IF (K ,EQ, 1) GO T0 60 MOD10690
IFCITYP(K) EG.ITYP(NFIR)IGOTO 70 00025420

60 CONTINUE 00025430
NF IR=K ’ 00025440

N=N+1 00025450
ITYP(N)SITYP(NFIR) : 00025460
EOQOUT(N,1,2)=EUUT(NFIR,1,2) 00025470

GOoY0 80 00025480

70 EOQUT (Ns1,2)SEVUT (N, 1,2)+EQUT(K,1,2) 00025490
80 CONTINUE ’ 00025500
C ’ 00025510
C120 TIF(MWHY . GT.1)N=N+1 00025520
i20 IF (MWAHY (LE, 1) 60 TO i4¢ MOD10700
NHS=N MU010710

PO 125 K=1,7 ) MOD10720

IF (HYENPR(K) .LE. 0.0) GO TO 125 M0010730

N=N « 1 M0D10740

125 CONTINUE : MOD10G750
140 CONTINUE MOD10760
NLP=N 00025530
IF(K1,EQ,0)G0T0 je0 00025540

C IF(NLEBKLIGOTO 200 00029550
IF (N ,GE. K1) GO YO 200 MOD10770

DO 150 KsK1,NCAPS 00025560

N=N+1 00025570
ITYP(N)=ITYP(K) 00025580

150 EOUT(N,1,2)SEVUT(K,1,2) 00025590
GOT0O 160 00025600

200 DO 210 K=K1,NCAPS 00025610
NN=N+NCAPS=K+1 00025620
ITYPINN)STITYP(NN=1) 00025630

210 EQUT (NN, 1,2)SEQUT (NN=1,1,2) 00025640
N=2N+NCAPS~=K1+1 0002565u

100 CONTINUE 00029660
C IF (MWHY ,GT 1 )EOUT(NLP,1,2)SHYENLM(1,2) 00025670
C IF(MWHY 6T 1) ITYP(NLP) =10 00025680
IF (MaHY ,LE, 1) GO TO 16% MOD10780

DO 13 K=1,7 MOD10790

IF (HYENPR(K) L LE, 0,0) 60 TO 163 M0OD10800
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163
165

NHS=NHS + |

ITYP(NKHS)=9 + K

EQUT (NHS,1,2)SHYENPR(K) *HYENLM(1,2)
CONTINUE

CUNTINUE

N=N+1

ITYP(N)=18

ITYP(N)=24
EOUT(N,1,2)=0UTOUT(1,2)
NTPU=N

RETUKN

END
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SUBROUTINE EVCINTFO,NLP,ITYP,VC,ENV,OUTCST,,TVC,EUUT,IYR,VCESC,
+UUTESC,OUTC,CSEnV,.C50UT)

SUBROUTINE EVC (NTPO,NLP,L1TYPsVCoENV,HR, IFTU,FCs1YFDE,OQUTCST,TVCy
+ EUUT, YR, VCESC,FUESC,OUTESC,0UTC,CSENV,CS0UT)

@™ B o W W e @ W™ @ O @ W @ @ W W W O B D W G W G D M > D W & @ ® @

INCLUDE (AREEPPR)
« » DIMENSIONS MOOIFIED YO ACCUMMODATE 16 TECHNOLOGIES
DIMENSION EOUT(100,3,2),0UTCST(8),ITYP(100),vC(16),ENV(lb),
+VCESC(16),0UTESC(b)
LOGICAL 0UTC(8)

© @ W ® @ e W W @ © m @ ®© ® B W W O W ®m @ W ® T W W o © W e w W™ w

FOSSIL FUEL ARRAYS
DIMENSION HR(16), IFTU(16), FC(31,10), FUESC(10)

- ® m m @ W W ™ g W @ W WM Em W XD W W B @ o W W W @ s W W © = @™ o

THIS SUBROUTINE FINDS THE EXPECTED VARIABLE PRODUCTION
AND EMVIKONMENTAL COSTS 8Y TECHNOLUGY AND STURES THEM IN
EOUT(IsJeK), J AND K INDEX THE FOLLUWING VARIAGLESS

JeK=1,2 EXPECTED PRODUCTION ENERGY
2,1 PRUDUCTION COST
22 ENVIRONMENTAL COST
3,1 TOVAL VARIABLE COST

TOTAL VARIABLE COST TOTAL IS TVC IN MILLIONS OF CONSTANT &,

CSENV=0,
csoutsg,
DO 10 I=1,NLP
L=ITYP(I)

W W @ @ e W O W o W w W @B W@ W W o w W ®W E o m oo W WD W W O @ W D @ @ D

FOSSIL FUEL CUNSIDERATIONS

IF (IYR o6T. (IYFDE~1)) GO TU S
FCIYR=(HR(L)AFC(IYR+1,IFTU(L))) /1000000,

GO T0 6

CONTINUE . :
FCIYR=FCCLYFDE,IFTU(L))I* (1. % FUESCUIFTUCL)) I ax(JYR=(IYFDE=1))
UNITS CONVERSION

FCIYRS(FCIYR®HR(L))/71000000,

CONTINUE

EQUT(L1,2+1)=E0UT(Tero2)2((VC(L)%(1s *+ VCESC(L))2x1YR) + FCIYR)
EOUT(I,2,1)=EQUT(I,1,2)aVC(L)%{(1,+VCESC(L))**xI¥YR

EOUT(L,2,2)SE0UT(1,1,2)%ENV(L)
EQUT(IL,3,1)=E0UT(I,2,2)+E0UT(l,2,1)
CSENV=CSENV+EULUT(I,2,2)
CONTINUE
NLPPISNLP+1
D3 30 I=NLPPL,NTPO

- = 16 IS NOW THE BASE FOR OUTAGE DATA
L=ITYP(I) =10
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LEITYP(I) =106 MOD11170
EOUT(I:3-l)=EUUT(I'1'2)*0UTCSI(L)*(l.*ﬂuTESC(L))*#IYR 00026020
IF(OUTC(L))CSUUI:CSOUT+EUUI(I,3.l) 00026030
30 CONTINUE 00626040
Tve=o, 00026050
‘D0 35 I=1,NTPU 00026060
35 . TVC=TVC+EQGUT(X,3,1) ‘ 00026070
40 CONTINUE ; 0002608¢
RETURN 00026090
END 00026100
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SUBROUTINE SURDERUSCGR,ISCURD,ISPN,NSCEN) 00026110

DIMENSION SCGK(10),ISCORD(10),ISPNC10) 00026120
LOGICAL USEDC(10) 000261350
C 00026140
C THIS SUBROUTINE -ORDERS SCENARIOS BY AVERAGE GRUWTH RATE, 00026150
C ISCURD(J)=] MEANS THAT SCENARIO I HAS THE J TH LUWEST AVEKAGE 00026160
C GRUWTH RATE, . vuo2el70
c 00026180
DATA ILOwW/0/ 00026181
IF(NSCEN NE.1)B0OTO S 00026190
DO 7 I=1,10 00026200
1i=1 . 00026210
IFCISPN(I) EQ.1)GUTO B8 : V0026220
7 CONTINUE 00026230
8 ISCORD(1)=11 00026240
GOTO 100 00026250
5 o 10 I=t,tv 00026260
1SCORD(1)=0 00026270
USED(I)=ISPN(1) .61 ,NSCEN 00026280
10 IF (.NOTJUSED (1)) ILOWST 00026290
N0 40 J=1,NSCEN 00026300
00 20 I=1,10 ' 00026310
IF (USEDL(I))GOTO 2v 00026320
IF(SCGR(T) 4L TLSCGRITLOW) I ILOWSTE 00026330
20 CONTINUE 00026340
ISCORD(J)=1L0W 00026350
USED(ILOW)=,TRUE, 00026360
c 00026370
Do 30 I=1,10 00020380
IF (. MOT JUSEU(I)) ILOWST 00026390
IF(JNOTLUSED(I))GOTO 40 00026400
30 CONTINUE ' 00026410
40 CONTINUE ) 00026420
100 CONTINUE . 00026430

RETURN 00026440
EnD : 00026450
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SUBROUTINE SGROW(NP, AL ¢NSCEN, ISN, ISPN,SCGR,ALPHA, NB,DLTA,NYL,NYPP)00026460

DIMENSION SCGR(10),ISN(10,10),ISPN(1u) 00026470
c ' 00026480
C THIS SUBROUTINE FINDS THE AVERAGE GROWTH RATE FOR EACH SCENARIO, 00026490
C THE COMPUTATION IS DONE ACCORULING TU 00026500
C EGUATION C=1 ON PAGE C-4 OF THE OVER/UNDER : V0026510
C REPURT, THIS EQUATION IS EXPANDED, HOWEVER, TO REPRESENT 00026520
€ MULTIPLE YEARS PER PERIUD, THE GRUATH IS CALCULATED 00026530
C AMD AVERAGED OVER A PERIUD OF NYL YEAKRS, ' 00026540
c 00026550
c 00026560
DO 20 I=1,10 00026570
IFCISPN(I) «6T.NSCEN)GOTO 20 00026580
SUM=0, , 00026590
NNS1+(NYL=1) /NYPP 00026600
c 00026610
DO 15 J=§,NN 00026620
TEMP=0, 00026630
c 00026640
DO 11 L=1,J ‘ 00026650
KsISN(I,L)=2 00026660
IF(NB,ER,2. AND K EQ,.0)K=] 00026670
TEMPSTEMP+FLOAT (K) *ALPHAX% (J=L) 00026680
11 CONTINUE v 00026690
C ) 00026700
NR=SNYPP o 00026710
IF(JLEQ.NN)NRSNYL=(NN=1) ANYPP 00026720
15 SUM=SUM+ (AL+DLTA®TEMP) xFLOAT (NR) 00026730
c . 000267406
SCGR(I)=SUM/FLOAT(NYL) 00026750
20 CUNTINUE 00026760
RETURN 00026770
END _ : 00026780
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SUBROUTINE SCFROB(EGR14,EPRUB,SCPR,MNSCEN,SCGR, 1S5CURD,SCCUM,CuM, 00026790

+EGR) ’ 00026800
DIMENSION EGR14(S),EPRUB(S),SCPR(10),SCGR(10),ISCORD(10),5CCUM(10)00026810
+sCUM(T) ,EGR(T) 00026820

o 00026830
C THIS SUBROUTINE FINDS THE PROBABILITY FOR tACH SCENARIO THAT wILL 00026840
€ 8E RUN, . 00026850
c 00026860
IF (NSCEN.6T,.3)60TU S 00026870
I=1SCORD (1) 00026880
SCPR(I)=1, 00026890

GOTO 100 00026900

5 CuM(1)=0, : ovy26910
CuM(7)=t., 00026920
CUM(2)=EPROB(1) /2. 000269350
EGR(2)=EGRI4A(1) 00026940

00 10 I=3,6 00026950
CUM{I)3CUM(I~1)+(EPROB(I~1)+EPROB(I=2)) /2, 00026960

10 EGR(I)SEGR14(I=~1) 00026970
I=ISCORD (1) 00026980
IF(SCGR(I)LTLEGR(2)IEGR(1)ZEGR(2) =2, % (EGR(2)~SCGR (1)) 00026990
ISISCORD(NSCEN) 00027000
IF(SCGR(I),GT.EGR(6)IEGCR(T)SEGR(6)+2. % (SCEK(L)=EGR(6)) 00027010

c 00027020
C FIND THE POINT UN THE CUMULATIVE FOR EACH SCENARIO, 00027030
c 00027040
1p=2 00027050

DO 40 I=1,NSCEN ’ 00027060
L=ISCORD(I) 00027070

20 IF (SCGR(L) (LE EGRUIP) ,OR.IP,GT,7)6UTO 30 00027080
IPSIP+] . 00027090

G010 20 00027100

¢ . , 00027110
30 SLUOPE= (CUM(IP)=CUM(IP=1))/(EGR(IP)=EGR(IP~1)) 00027120
40 SCCUM(L)=CUM(IP) ~5LOPEX (EGR(IP)=SCBKR (L)) 00027130
c : 00027140
€ FIND SCENARIO PROBABILITIES 00027150
¢ 00027160
L1=ISCORD (1) 00027170
PDELTASSCCUM(LY) . 00027180

DO 70 I=2,NSCEN . . 00027190
L2=ISCORD (1) 00027200
DELTA=(SCCuM(LR)=5CCuM(Ll)) /2. 00027210
SCPR(L1)=PDELTA+DELTA oovarees

L1=L2 00027230

70 POELTA=DELTA 0002724y
C 00027250
L1=1SCORD (NSCEN) 00027260
SCPR(L1)SPOELTA+1.=SCCUM(LY) 00027270

100 CONTINUE 00027280
RETURN 00027290

END 00027300
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SUBROUTINE SCHRS(VAR,EV,SCPR,NSCEN,NSCENH, ISCORD, SYMM,SCGN, ISPiN)
_ DIMENSTION SCPKR(10),ISCORD(10),SCGR{10),ISPN(10)
LOGICAL SYMM,U0D

THIS SUBROUTINE ASSIGHS SCENARIO PROBABILITIES wHEN THE
SCENARIOS ARE SYMMETRIC WITH RESPECT TO THE CERNTER TREE PATh,
WHENEVER POSSIHLE THE PROBABILITIES ARE ASSIGNED IN A way
THAT THE MEAN AND VARLANCE OF TVHE AVERAGE DEMAND

GROWTH THROUGH THE LONG RUN YEAR NYL ARE THE SAME FOR THE
SCENARIOS AS THEY ARE FOR THE FULL PROBABILITY TREE,

A SIMPLE TRIANGULAR SCHEME FOR ASSIGNING THESE PROBABILITIES
IS USED., WHENEVER THLS SCHEME FAILS TO ASSIGN A CONSISTENT
SET OF PROBABILITIES, THE SCENARIO PROBABILITIES ARE ASSIGNED
INSTEAD USING SUBROUTINE SCPROB. SCPROB IS ALSD USED WHENEVER
THE SCENARIOS ARE NOT SYMMETRIC,

IF (NSCEN,6T,2)G0T0 10
DO 5 I=i,10
SCPR(I)=,5

GOTO 800

0 IF(VAR,LT.1./710,%%x50)60T0 100

B DWW @MW E@W®w GTm MR EWME WNE WVG EWME GGE @ WS GOm GBE GEw @ E-

= = VAX VERSION = =

10,%#*50 IN THE ABOVE STATEMENT 1S REPLACED WITH 10.%x38
IN THE STATEMENY BELUW, 10.xx38 IS APPROXIMATELY
THE LARGEST REAL NUMBER REPRESENTATION FOR THE VaAX

IF (VAR LT, 1,/710.%%38) GO TO 100

w SES CoeOe EE® ST GTE PET DOW VE®R MON EED MER CERE WEE PO® BEo cew

MAKE INITIAL PROBABILITY ASSIGNMENTS

PTOT=0,

DUNE=1,

SIG=SQURT (VAR)

DO 20 I=1,NOCEN

J=ISCORN(L)
PTOT=PTOT+EXP (= (ABS (SCGR(J)-EV) /SIG) »*DUNE)
CONTINUE

DO 25 1=1,NSCEN

J=ISCORN(T)
SCPR(J)ZEXP(=(ABS(SCER(J)I~EV)/SIB) **DUNE) /PTU]
ARITE(11,520) (SCPK(I),I=1,10)

C CALCULATE PROBABILITY ADJUSTMENTS FUOR PROPER VARLANCE,

c

ODDS2ANSCENH,NE .NSCEN
NUMBER=NSCENH

IF (ODDINUMBERSNSCENH=1
CONST=FLOAT(NUMBEK+1)}/2.

IF (ODD)CONST=(FLOAT(NUMBEKR) +,9) /2.
ALPHA=O0,

BETA=0,
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DO 40 1=1,NUMBER , 00027780
J=ISCORD (NUMBER+1~1) 00027790
ALPHASALPHA+2 ,xSCFR(J) x (SCGR(JI=EV) x%¢ 00027800
BETASBETA+2,x{(CONST=FLOAT(I))*(SCGR(J)=EV)*x2 00027810

a0 CONTINUE 00027820
C 00027830
ALPHA=(VAR=ALPHA)/BETA . 006027840

C 00027850
DO 5S¢ I=1,NUMBER 00027860
J1=TSCORD (NSCEN=-NUMBER+*I) 0ou27870V
J2=ISCORD (NUMBER+1-1) 00027880
SCPR(J1)SSCPRCJII+ALPHAX(CONST=FLOAT(I)) 00027890
SCPR(J2)=SCPRIJ2)+ALPHAx(CONST=FLOAT(I)) 00027900

50 CONTINUE 00027910
C 00027920
J1SISCURD (NSCENH) 00027930
IF(ODD)SCPR(J1)-SLPR(J1)#ALPHA*FLUAI(NUMuEK)/B. 00027940

c 00027950
C CHECK RESULTS FOR CUONSISTENCY. . 00027960
C 00027970
VARF=0, . 00027980

DO 60 Is1,10 00027990
IF(ISPN(I),GT.NSCEN)GOTO 60 00028000
VARF=VARF+SCPR(II*(SCGR(I)=EV) *x2 00028010

60 CONTINUE 00028020
c ' 00028030
IF (ABS ((VARF=VAR)}/VAR), GT..OOOOOI)GOTU 70 00028040
WRITE(11,500) VARF (VAR 00028050

60T0O 89 00028060

c 00028070
70 WRITE(11,510)VARF,VAR 00028080
c 00028090
C CHECK TO SEE THAT PROuABILITIES ARE ALL BETWEEN ¢ AND 1} 00028100
C AN THAT THEY SUM TO 1., IF THEY ARE NOT OR IF THEY DO NOT 00028110
C SuM TO 1, USE SUBROUTINE SCPRUB IWSTEAD. 00028120
C ague8130
80 wRITE(ll.SZo)(SCPR(I) I=1,10) 00028140
pPTOT=0, 00028150

Do 90 I=t,10 : 00028160
IFCISPN(L) GTL.NSCEN)IGOTO 90 00028170
PTOT=PTOT+SCPR(1) . 00028180
1IF(SCPR(I) o6Telo0a0RSCPR(I)eLT0.)GOTO 100 00028190

99 CONTINUE 00028200
IF(ABS(PTOT~1,).67,..0000001)G0OY0 100 00028210
WRITE(11,9530) , 00028220

GOTO 800 00028230

C 00028240
100 SYMM= FALSE, 00028250
WRITE(11,540) 00028260

c 00028270
500 FORMAT('SCENARIO VARIANCE ',E10.,4,°' EWUALS LONG KUN %, 00028280
+'VARIANCE ',E10.,4,' ,*) 00028290

510 FORMAT('SCENARTIU VARIANCE ',E10.4,' DOES NOT EGUAL LONG Y, 00028300
+'RUN VARTIANCE ',E10,4,' .') 00028310

520 FORMAT('SCPR(I) I SUBROUTINE SCPRS:'/10F7,.3) 00028320
530 FORMAT('SCENARIO PROBABILITIES ASSIGWED CONSISIENTLY WITH '/ 00028330

+'LONG RUN MEAN AND VARIANCE IN SUSROUTIME SCPRS§,') 00028340
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5490 FORMAT ("SCENARIO PROBABI

+'SGRUW, ")
C
800 CONTINUE
c .
RETURN
END

LITIES ARE ASSIGNEL 1IN SUBKOUTINE ¢
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SUBROUTINE FIXOM(FIXCHG,LRP1,CEP,RETIRE,nS,CCAFT8,FOANDM,FLA, 00028420

+FCESC, IHORZ) . 00028430

C THIS SUBROUTINE ALDS FIXED G AND M CuSTS INTU FIXCHG 00028440
€ THROUGH THE TERMIWNAL HORIZON, ’ 00028450
C = @ = 0 = « o ¢ ® ¢ © o« © @« @« @ = © © = 0 o« o=c===«= MDjI280
C = = DIMENSIONS AND DO LOOP FINAL VALUES MODIFIED TV MUD11290
c ACCOMMODATE THE 16 TECHNULUGIES : MaD11300
C = = = @« @« 0 = @ o = ¢ =« =0aece0c0cee=~esw»wa~s=-= MIDi1310
DIMENSION FIXCHG(100),CEP(16,31,3),CCAr768(16),FOANDM(L16), 00028460
+FCESC(16),RIZU16)RETIRE(16,31),CAP (1) 00028470

DATA CAP/i6b%x0,/ 00028471

C 00028480
C D0 5 I=1,10 00028490
D0 5 I=1,16 MUD11320

5 RIZ(1)=1000, - 00028500
DO 20 J=1,IHORZ 00028510
FX6z0, . : 00028520

c L0 10 Is1,10 00028530
D0 10 I=1,1b MOD11330
IF(J,GT,LRPL1)GOTO 15 00028540
CAP(1)=CCAP78(I)+CEP(I,J,NS)=-RETIRE(L,J) 00028550

15 CONTINUE V0028560
COST=FOANDM(I)*RIZ(I) 00028570
FXG=FXG+CAP(1)*C057 00028580
RIZ(I)=SRIZ(1)%(1,+FCESC(L))»(1.+FLA) 00028590

19 CONTINUE 00028600
FIXCHG (J)=FIXCHG(J)+FXG 00028610

c WRITE(11,100)J,FIXCHG(J) ,FXG 00028620
29 CONTINUE 00028630
100 FORMAT('J,FIXCHG(J) ;FX62*,I5,=6P2F10,2) - 00028640
RETURN 00028650

END 00028660
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SUBROUTINE FOWESCLFUOMRET,TERUAM,FCESC,CAP, TOTCAP,CUHY LR, 00028670
+LBMAX,FOANDM, TERMIX) 00028680

c : 0002806090
C THIS SUBROUTINE ESCALATES,BUT DOES NOT INFLATE,FIXED 00028700
C 0O AND M COSTS FUR TERMINAL ADDITIONS (TEROAM) AND FOR 00028710
C RETIREMENTS (FUMRET) 70 THE APPROPRIATE YEAK. 00028720
C 00028730
C = = @ @ = = = = ® @ @ @ © = = ® = © = = ®w o =w === === MOD11340
c ~ = DIMENSIONS AND 0O LOOP FINAL VALUES MOLIFIEL TU MOD1135v
c ACCUMMODATE t6 TECHNULUGIES, MOD11360
C = = o @ @ = = @ ® o = w ® @« = = = o @ ©« = « = «w = == ===« MD11370
DIMENSION FOMRET(100),TEROAM(100),FCESC(16),CAP(16), 00028740
+FOANDM(16) s TERMIX(16) 00028750

c 00028760
DO 20 J=1,LBMAX 00028770
FOMRET(J)=0. 00028780
TEROAM(J)=0, 00028790

Do 10 I=1,9 0008800
CAP(I)STOTCAP*TERMIX(I) , 00028810
RIZ=(1,+FCESCLI))*x(LR+J) 00028820
TEROAM(JI=TEROAM(J)Y+FOANDM(I) ARIZATERMIX(I) 00028830

C = = 0 = =@ o @ = ® ©w ® o« = =« = =« = == = cemne=e=e==== MID11380
c } = = SKIP NEXT CALCULATIOUN IF TUTCAP=CURY MUD11390
IF QJOTCAP = CUHY .LT. .00001) GO 7O 10 MOD11400

C = o = o o @ @ © # = @ 0 @ © = w ® = = = o «o===eo=== MODIL410
FOMRET (J)SFUMRET (J) +FOANDM(I) *RIZ*CAP (1) /(TOTCAP=CUHY) 00028840

10 CONTINUE 00028850
C = = % c = = o % = = ™ o % o === weweeeeoeome=a=ce==== MODI1420
C = = USE ALL 7 HYDRU TECHNOLOGIES MOD11430
c TEROAM(J)STERUAM(J) +FOANDM(10) # (1 ,+FCESC(10) ) ax (LR*JI*TERMIX(10) 00028860
0o 15 I=10,16 M0011440
TEROAM(J)=TERUAM(J) + FOANDM(I)x (1, * FCESC(I))xx(LR*J)«TERMIX(I) MOD11450

19 CONTINUE MO0D11460

~ e e e e e ammm e e ® e " e e®® === m======== MI11470

20 CONTINUE 00028870
c WRITE(11,90)- 00028880
C WRITE(11,100)(TEROAM(I),I=1,LBMAX) 00028890
c WRITE(11,100) (FOMRET(I),I=1,LBMAX) : 00028900 .
90 FORMAT('TEROAM(I) FOMRET(I) ') . 00028910
100 FORMAT((10F6,1)) 00028920
RETURN . 00028930

END 00028940
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SUBRUUTINE START(LAGREG,SGRO,BGRO,EDINT,RKBE,EDEBT,COCHIS) 00028950

CRHRRKKRRAKARKRKRKARKRRRRKXRANKRRRRRRARRRRAA KA R 00028960
c 000268970v
C PUT THE INITIAL RATE BASE IN THE PROGRAM, ALSU THE EXISTING 00028980
C DEBT INTEREST, CALCULATE THE FIXED CHARGE ON THE EXISTING 00028990
C RATE BASE 00029000
Cc 00029010
CRARRRARRR RN R IR AR RANKRARARARSARRANRRERAR 00029020
C = o @ 0o 2 o a @ » @ @« @ ® « 0o @ ® @ e o ©c c ¢ «=woooaceee-e MIDII480
Cc = = DIMENSIONS MUDIFIED TO ACCOMMODATE THE 1e TECHNOLOGIES MOD11490
£ o = @ @ o @« @« ® @ 0 ® 0 @ @ « = = o o ©» @ « o « == = o =« ==« MIDI1500
COMMON /€17 ITCRAT,NCONM,PHORZN,HOKIZN,INFLA,NPRDS,NGTEC,LB(16), 00029030
+DBTRT,FAJADJ, ITCNUR, TAXMAR,EWRT ;PRERT 00029040
COMMON /C3/ EXCPLM(100),CWIP(100),CC ,DINT(100),LALGR(10) . 00029050

+ LAFUDC(100),VITC(100),CAPCST(16),DINVST(100),RTBASE(100), 00029060

+ FCUIP(16,13) ¢NCON(C16) ,FAFUDC(16,13),LEN(LIVO),PCNIP,BONDRT(100), 00029070

+ EGRO(100),ASSETS(100),EXCUST(100),FIXCHG(100),AS878 00029080

+ JAAMORT(100),CURCAP(16,100),ESC(16),ADDION(10G0),DEPREC(10VLO), 00029090
+TAXES(100),COVER(100) ,RATINT(100) ,DELYA(100),COFCAP(100), 00029100
+RETINT(100) ,PKEFER(100),COFCOM(100),ADDPON(100) 00029110
DIMENSION EDINT(7), RaE(7),EDEBT(7) 0002912V
INTEGER HORIZN,PHURZIN 00029130

K=0 ) 00029140

DO 101 1=1,HOKIZN 00029150
AFUDC(XI)=0, 00029160
EXCPLM(I)=0, 00029170
ADDPON(T)=0, 00029180
ADDIUN(I)=0. 00029190
TAXES(I)=0, 00029200
BONDRT(1)=0, 00029210
DEPREC(I)=0, ; 00029220
DITCc(I)=0, 00029230

iotl CONTINUE . 00029240
DO 10 I=1,7 ‘ 00029250

- BNEXT=(, 9**5)*RBE(I) 00029260
DINEXT=(, 9**3)*EDINT§1) 00029270
DNEXT=(,9:*3)*EDEBT(I) 00029280
IF(1.EQ,7) GO Tu 30 00029290
11=1+1 00029300
BNEXT=SRBE(LIL) 00029310
DINEXT=EDINT(11) . 00029320
ONEXT=EDEBT(I1) 00029330

50 CONTINUE 00029340
J133 00029350
SDEBT=(EVEBI(1)=DNEXT)/FLOAT(J1) 00029360
SINTSCEDINT(T)=DINEXT)/FLOAT(J1) 00029370

o 20 J=1,J1 00029380

K=K+ 00029390
RETINT(K)=SINT 00029400
BONDRT (K)=SULEBLT 00029410
Z=FLOAT(3) 00029420
ZZ=FLOAT () 00029430
RTBASE(K)=RBE(I)=(ZZ=1,)*(RHE(I)=BNEXT)/Z 00029440
DINTU(K)SEDINT(I)=(2Z=1. )2 (EDINT(I)}-DINEXT)/Z ‘ 00029450

20 CONTINUE ‘ 00029460
10 CONTINUE | 00029470

KSK+1 ‘ 00029460
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r’
DO 3S IsSK,HURIZN 00029490
J=]=1 00029500
RTBASE(I):,‘)*RTBASE(J) 00029519
DINT(I)=.9*DINT(J) 00029520
RETINT(I)=.1%xDINT(J) 0002953¢
BONDRI(I)=HONURT(J)t.9 000295490
35 CONTINUE 0002955¢
C ) 00029560
C PUT IN THE FIXED CHARGED ASSOCIATED WITH 0002997¢
C THE INITIAL RATE BASE 00029550
c ,\ 00029599
IF (LAGREGJEG,0) GU TO 40 000296400
K=0 ! _ . 00029610
CHARGE:RBE(!)*(COCHISf.Oa) 00029629
DO S0 I=1,LAGREG a 00029639
K=K+1 000296490
FIchG(x):CHARGEﬁ;(1*SGR0)t*(LAGREG*l—I))/((1+BGR0)**(LAGREG+1-I))00029650
FIXCHG(K):FIXCHG(K)+.05*RBE(1) 00029660
DEPREC(K)=DEPREC(K)*.OS*RBE(1) 0002967¢
50 CONTINUE 00029680
40 CONTINUE 00029690
LEHORIZN=LAGREG : 00029700
K=LAGREG 00029710
D0 60 I=1,L 00029720
K=K+1 00029730
FIXCHG(K)=(CDCHIS¢.02)aRTBASE(I) 00029740
60 CONTINUE 00029750
K=LAGREG+] 00029760
FlXCHG(KJ:FIXCHG(K)+.05*RBE(1) 00029770
DEPREC(K)=DEPREC(K)+.05~RBE(1) 000297480
DO 70 1=2,L ) 00029790
KSK+1 N 00029800
FIXCMG(K)=FIXCHG(K)+RTBASE(K-1)-RIBASE(K) 00029810
DEPREC(K):DEPREC(K)oRTBASE(K-l)-RTBASE(K) . 00029820
70 CONTINUE 00029830
RETURN - 00029840
END 00029850
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SUBROUTINE CAPCONCARATE,CAP78,ISTART,CUNSTR)

CRRARRRKKXKRNARRRARNEARKRANKARKRRENRRRKR AKX X

c
C
c
c

THIS SUBROUTINE CONVEKTS CAPITAL SPENUDING FROM 378 TU THE
CAPITAL REGUIRED FOR A PLANT TURNED ON 1IN 78,
ALS0O CALCULATES ThHE SFREAD OF AFUDC AND CWIP OVER TIME,

CARARARKRRANNKERRARRRARAARRRRARR AR XK RARARNARRNR

C
c

c
C

20
15

30

a0

@ © @ wm ® w G @ ® @ W @ D @ B @ O G W W P/ W L D ® WD S W W o @ D D

= = DIMENSIONS HAVE BEEN MUDIFIED 70 ACCOMMODATE THE

7 HYDRO TECHNOLOGIES,

@ @ W @ @ e @ W @ oom S e W W W ® @ W@ O ® O © W e @ O M ® © D m WD D

COMMON /C1/ IVCRAT,NCONM;PHORZN,HORIZN, INFLA:NPRDS MGTEC,LB(16),

+DBTRT,FAIADJ,ITCNUR, TAXMAR,EQRT ; PRERT

COMMON /C3/ EXCPLM(IOO)-CWIP([OO).CF ,UINT(IUO),LAGR(lb)

+ ,AFYDC(100),DITC(100),CAPCST(16),DINVST(100),RTBASE(L100),

+ FCWIP(16,13),NCONC16) ,FAFUDC(16+13),LENC100),PCWIP,BONDKRT(100),
+ EGRO(100),ASSETS(100),EXCOST(100),FIXCHG(100),AS878

+ JAAMORT(100),CURCAP(16,100),ESC(16),ADDIONCL100),DEPREC(100),
+TAXES(100),COVER(100),RATINT(100),DELTA(LOU),COFCAP(100),

+RETINT(100) ,PREFER(100),COFCOM(100),ADDPON(100)
DIMENSION CAP78(106),ISTART(16),CONSTR(16)
INTEGER HORLZN,PHURZN

REAL INFLA

DO 10 I=1,NGTEC

N1SCONSTR(I)

NCON(I)=N1+1ISTARTLI)

IFC(ISTART(I),EQ,0) GO TO 1S

N3I=SNCONM+1

J1s1START (1)

DO 20 J=1,J1

Nd=N3=]

FCWIP(I,N4)=1000,

CONTINUE

CUNTINUE

N3=NCONM=N1=TISTARI(I)

Z=FLOAT(N1)

DO 30 Js1,N1

N4=N3+J

FCWwIP(I,N4)S1000, #FLOAT(J) /2

CUNTINUE )
FCWIP(I,NCONM+1)=(PCWIP=1,)%1000,
N3I=NCONM=N1=ISTARI (1)

FAFUDC(I,N3)=0

$1=0,

DO 40 J=1,N1

NS=N3+J

NY=NS =]

S2=ARATEXR ((,S*(1,~PCWIP)*x1000,/N1)+FAFUDC(I,NE))
$52=52+FAFUDCC(I,NB)+1000 ., % (1 .~PCWIP)/FLUOAT(N1)
FAFUDC(I,NS)=82

CONTINUE

IF(ISTART(I) EW,0) GU TU S0

JI=ISTART (1)

NOoSNCONM=J 1

DO 60 J=1,J1

NT=SH6+J
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00029860
00029870
000298860
0002989¢
00029900
00029910
00029920
00029930
MOD115S10
MOD11520
MOD11530
MOD11540
00029940
00029950
00029960
00029970
00029980
00029990
00030000
00030010
00030020
00030030
00030040
00030050
00030060
00030070
00030080
00030090
00030100
00030110
00030120
00030130
00030140
00030150
00030160
00030170
00030180
00030190
00030200
00030210
00030220
00030230
00030240
00030250
00030260
00030270
00030280
00030290
00030300
00030310
00030320
0003033¢
00030340
00030350
000303060
00030370
00030380




FAFUDC(I,NT7)=s2 00030390
60 CONTINUE : 00030400
50 CONTINYE 00030410

FAFUDC (I,NCUNM+1) 552 00030420
C*x*t*k*t*ﬁt**t**t*t*u*t**ti*tttﬁtttttit 00030430
C 00030440
C CHANGE THE CAPITAL COST FROM $78 10 A 00030450
C 78 START«yUp 00030460
c 00030470
Ci*tt*t**tt*tt****k**tiki***t**t**tt****** 00030480

Si=u, 00030490

00 70 J=1,N1 ’ 00030500
Sl=Sl*(lIFLOA1(Nl))*(((l,+INFLA)*[1.0ESC(I)))**(-NI-ISTART(I)+J)) 00030510

70 CONTINUE 00030520
CAPCST(I)=51«CAPTB(I) 00030530
10 CONTINUE 00030540
KETURN 00030550
END 00030560
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SUBROUTINE AMURT

CARERRRARAKRRRRRRRRRAR KX AR AU ARAKRKRRRRRRRRAKARRNARRR

c

C THIS SUBROUTINE CALCULATES THE RATE BASE THAT 1S AFUDC,AND THE

C PROFIT AND TAXES THAT RESULT FRUM ITS AMORTIZATION,

c

CRAKERRRAERRARARARRRARRNKRRKRRRNRNRRRA R AR RRRNRRRRARNARE

C
c
c

10

4
30
20

@ m m W W @ W W 0 o W @ ® M O W ® @ P ° @ > @ W O G D m © ® W @ @ ®

= = DIMENSIONS MUDIFIED VO ACCOMMODATE 16 TECHNULOGIES

@ W W @ W @ o W W @ W o B M W W W® WO ® @ ® ® @ ¢ W L W W W P W W D

COMMON /C1/ IICRAIcNCONMvPHURZNcHURIZNoINFLA:NPBDSaNGTECrLB(Ib)r

+DBTRT,FATADJ, LTCNUR, TAXMAR,EWRT (PRERT
COMMON /C3/ EXCPLM(100),cWIP(100),CC ,DINTLI00),LAGR(]16)

+ JAFUDC(100),DITCL100),CAPCST(16),DINVST(100),RTBASE(CL1G0),
+ FCWIP(16,13),NCON(16),FAFUDE(16,13),LEN(IV0),PCANIP,BONDRTI(100),

+ EGRO(100),ASSETS(100) ,EXCOST(100),FIXCHG(100),A8578

+ ¢AAMORT(100),CURCAP(16,100),ESC(16),ADDION(100),DEPREC(10U),
+TAXES(100),COVER(100) ,RATINT(100),DELTA(100),COFCAP(100),

+RETINT(100) ,PREFER(100),COFCOM(100),ADDPUN(100)

INTEGER HORIZN,PHURIN
DATA AAMORT/Z100%0,7/
DO 10 I=1,HURIZN
AAMORT(I)=0,

CONTINUE

DO 20 I=1,NGTEC
L2=sLs(l)

FAC= (=FAFUDC (I, NCONM*1)=1000,%(1,=PCWIP))/FLOAT(L2)

L1=LAGR(I)

N=L1

DO 30 J=1,NPRDS

NSN+LEN(J)
IF(CURCAP(I,J),LE..01) GO T0O 30
DO 40 K=i,L2

M=N+K

AAMORT (M)=AAMURT (M) +FAC*CURCAP(1,d)

CONTINUE
CONTINUE
CONTINUE
RETURN
END
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00030580
00030590
00030600
00030610
00030620
00030630
MOD11550
MOD11560
MOD11570
00030640
00030650
00030660
00030670
00030680
00030690
00030700
00030710
00030720
00030730
00030740
00030750
00030760
00030770
00030780
00030790
00030800
00030810
00030820
00030830
00030840
00030850
00030860
00030870
00030880
00030890
00030900
00030910
00030920
00030930




SUBRUUTINE CAPCUR(CEP,NS) ) 00030940
CAAAAARRRRAKNKRARRAANRRANAKRARARARRRRARRRKRRRRAR AKX 00030950
c 00030960
C THIS FUNCTION CONVERTS THE CAPITAL PRUGKAM IN MEGAWATTS INTU THOUSANDS00030970
C UF DOLLARS, INFLATION IS APPLIED, YIELDING CURRENT DOLLARS, 00030980
C 00030990
CAXAERRKRAKRARKANRRNRARKRRARERRRRANRARRKANRRRRA RN KK 00031000
C = ©« @ = = = = @ ® 0 = = @« = @« = @ ©« @« =« « = « « = = = « « = « « = = MOD11580
c « « DIMENSIONS MODIFIED TO ACCOMMODATE te TECHNOLOGIES MOD11590
C o o = = o @ » = = = = »w ® ... d W w.. = ex@m e == a==== MODIi600

COMMON sC1/ ITCRAT,NCONM,PHORZN,HORIZN, INFLA,NPROS,NGTEC,LB(16), 00031010

+DBTRT,FATADJ,ITCNOR, TAXMAR,;EQRT ; PRERT 00031020
COMMON /C3/ EXCPLM(100),CWIP(100),CC ,DINT(100),LAGR(16) 00031030
+ (AFUDC(100),DI7TCL100),CAPCST(16),DINVST(100),RTBASE(100), ' 00031040
+ FCWIP(16,13),NCON(16),FAFUDC(16,13),LEN(100),PCWIP,BONDRT(100), 00031050
+ EGRO(100),ASSETSLI00) ,EXCOST(100),FIXCtiG(100),AS878 00031060
+ JAAMORT(100),CURCAP(16,100),ESC(16),ADDION(100),DEPREC(100), 00031070
+TAXES(100),COVER(CL100) ,RATINT(100),DELTA(100),COFCAP(100), 00031080
+RETINT(100) ,PREFER(100),COFCOM(100),ADDPUN(100) 00031090

DIMENSION CEP(16,31,1) 00031100

REAL INFLA . 00031110

L=0 00031120

DO 20 1=1,NPRDS 00031130
C LISLEN(T) 000311490

L3L+1 00031150

DO 40 K=s1,NGTEC 00031160

FAC2( (1. +INFLA)X(),+ESC(K)))ax(L~1) 00031170

CURCAP(K,L)=(CEP(K,I*1,NS)~CEP(K,I,NS))*CAPCST (LK) %FAC 00031180
40 CONTINUE 00031190
20 CONTINUE 00031200

RETURN 00031210

END 00031220
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SUBROUTINE FXCHAR(FC1,FCTLA,FCTL,FCTL1,FCHBL,LT) 00031230

CHAXKRRARAKKKKRKRAKKRRAKRRARARARRKRRRRANRRKRK AR 00031240
C 00031250
C CALCULATE THE FIXED CHARGES BEFORE CONSIUERATIUN DOF EXTRA 00031260
C FINANCIAL COSTS, WITH NO REGULATIORY LAG. 00031270
C 00031280
CAREIRRAERRRARRUKRNBAKAKRAKAERARRARRRNRERAARR ) 00031290
C = @ @ = @ ©« @ o @ @ ®» = @« o @ ©c 6 @ © = @« o « « « ©o c w « o =« = = = MODiIi6l0
C = = DIMENSIONS MODIFIED TO ACCOMMNDATE 16 TECHNOLOGIES. MOD11620
C © ¢« @ ©« 0o w = @« @ w » o o © © o » © © & 0w = o= = o« o = = =« MID11630
COMMON /C1/ ITCRAT,NCONM,PHORZN,HORLZN, INFLAZNPRDS,NGTEC,LB(16), 0003{300
+OBTRY,FAIADJ,ITCNUR, TAXMAR,EQRT ,PRER] 00031310
COMMON /C3/ EXCPLM(100),CWIP(100),CC ,DINT(100),LAGR(]6) ) 00031320

+ JAFUDC(100),DITC(100),CAPCST(16),DINVST(100),RTBASE(100), 00031330

+ FCWIP(16,13),NCON(16) ;FAFUDC(16,13),LENC(100),PCWIP,BONDRT(100), 00031340

+ EGRO(100),ASSETS(100),EXCOST(100),FIXCHG(100),ASST8 00031350

+ ¢AAMORT(100),CURCAP(16,100),ESC(16),ADDIONCLI00),DEPREC(10U), 00031360
+TAXES(100) ,COVER(100) ,RATINT(300),DELTA(100),COFCAP(100), 00031370
+RETINT(100),PREFER(100),COFCUM(100),ADDPOMN(100) 00031380
DIMENSION FC1(16),FCTLH(16),FCTL(16),FCTLI(106),FCBL(16),L1(16) 00031390
INTEGER HORIZN,PHORZIN ’ 00031400

DO 10 I=1,NGTEC 00031410
LI=LB(I)=LT(]) 00v31420
L2=L71(1)72 00031430
L3SLT(I)=12 00031440
Z=FLOAT(L1) 00031450
2Z=FLOAT(L2) 00031460
ZZ2=FLOAT(L3) 00033470

D0 20 J=1,NPRDS 00031480

IF (CURCAP(I,J),LE..01) GO TO 20 00031490

K=0 00031500

DO 49 N=1, . 00031510

40 K2K+LEN(N) . 00031520
70 CONTINUE ) ' 00031530
SAV=1000,*CURCAP(1,J) 00031540

D0 30 L=i,Le 00031550

K=K+1 - 00031560
FIXCHG(K)SFIXCHG(K)+SAVA(FCL(I)=FLOAT(L=1)#(FCI(L)«FCTLH(I))/722) 00031570

30 CONTINUE R 00031580
DO 35 L=i,L3 00031590

KSK+] . 00031600
FIXCHG(K)=FIXCHG(K) +SAVR(FCTLH(I)~FLUAT(L=1)%(FCTLH(I)=-FCTL(I))/ 00031610

+222) 00031620

35 CONTINUE 00031630
IF(L1.LE,O0) GU TO S2 00031640

DO S0 L=i,L1 ' 00031650

K=K+1 . 00031660
FIXCHO(K)SFIXCHG(K) +SAV.(FCTLL (L) =FLOAT(L=1)x(FCTLI(I)=FCBL(I)})/Z)00031670

50 CUNTINUE ) 00031680
52 CONTINUE . 00031690
a0 CONTINUE 00031700
10 CONTINUE 00031710
RETURN 00031720

END 00031730
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SUBROUTINE FXCHRLUFC1,FCTLH,FCTL,FCTLL1,FCBL,LT) 00031740

CARARUARRKRRAKXKRKKRERRRKARRRRRRRNKARRRKRRR KA R K AR X 00031750
c V031760
C CALCULATE THE FIXeD CHARGES BEFURE CONSIDERATION OUF EXTRA 00031770
C FINANCIAL COUOSTS, CONSIDERING REGULATORY LAG . 00031780
C 00031790
CAAARARRRRRRRARRRARNRKANARRRR KR RAXRRARRANR AKX ] 00031800
C = = @ ®@® @ v = @ ® = ® w @ = @« = = = « ®» « = = = = = « = == =« M0DI1640
c w o DIMENSIONS MUDIFIED TO ACCUMMOUATE 16 TECHNULOUGIES, MO0011645
C = = @ © =« @ @ = @ @ @ w = @ = = @ « = © = w o «o========= MIDILI650
COMMON /C1l/ T1CRAT,NCONM,PHORZN,HORIZN, INFLA,NPRDS,NGTEC,LB(16), 00031810
+DBTRY,FAIADJ,1TCNUR, TAXMAREQRT ,PRERT 00031820
COMMUN /C37 EXCPLM(100),CWIP(100),CC ,DINT(100),LAGR(16) 00031830

+ yAFUDC(100),DITC(100),CAPCST(16),DINVST(100),RTBASE(100), 00031840

+ FCWIP(16,13),NCON(16),FAFUDC(16,13),LEN(100),PCWIP,BONDRT(100), 00031850

+ EGRO(100),ASSETS(100),EXCOST(100),FIXCHG(100),ASS76 ) 00031860

+ JAAMDRT(100),CURCAP(16,100),ESC(16),ADDIONCL00),DEPREC(10UV), 00031870
+TAXES(100) ,COVER(100) ,RATINT(100),DELTACL100),COFCAP(100), 00031880
+RETINT(100) ,PREFER(100),COFCOM(100),ADDPUN{(100) 00031890
DIMENSION FC1(16) /FCTLH(16) ,FCTL(16),FCTL1(16)FCBL(16),L1(16) 00031900
INTEGER HORIZN,PHORZN 00031910

b0 10 I=1,NGTEC 00031920
LISLB(I)=-LT(I) 00031930
Le=sLT(1)/2 00031940
L3sLT(I)~-Le2 00031950
Z=sFLOAT(LY) 00031960
22=FLOAT(L2) 00031970
ZZZ=FLOAT(L3) . 00031980

PO 20 J=1,NPRDS . 00031990

IF (CURCAP(I,J),LE.,01) GO TO 20 00032000
K=LAGR(I) 00032010

DO 40 N=1,J 00032020

40 K=K+LEN(N) ) 00032030
70 CONTINUE 00032040
SAV=1000,xCURCAP(I,J) 00032050

DO 30 L=1,Le- 00032060

KSK+1 00032070
FACTOr=g, ) 00032080
Ne=LAGR(I) 00032090
NT=K+1 - 00032100

DO 60 N=1,N2 . 00032110
N7=SNT=1 yov3ai12o

IF (N7 ,LE.0) FACTOKSFACTOR+,045 0003213¢0
IF(N7.GT,0) FACTORSFACTOR+EGRO(NT) 00032140

YU CONTINUE 00032150
FIXCHG(K)=FIXCHG(K)+SAVAFACTORA(FC1(I)=(L=-1)%x(FC1(I)=FCTLH(I))/724£)00032160

30 CONTINUE 00032170
DO 35 L=1,L3 00032180

K=K+1 . 00032190
FACTUR=1, 00032200

DO 45 TlI=s1,Ne 00032210
FACTURSFACTOR+EGRU(K+1=1I11) 00032220

4% CONTINUE 00032230
FIXCHG(K)SFIXCHG(K)+SAVAFACTOR® (FCTLH(I)=(L=1)* (FCTLH(I)=FCTL(I)) 00032240
+/212) 0003225¢0

35 CONTINUE 00032260

IF(L1.LE.0) GU TO S2 00032270
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50
52
20
10

DO 50 L=1,L1

KsK+1

FACTOR=1,

VO 48 IIl=1,Ne
FACTOR=FACTURYEGRO(K+1=111)
CONTINUE

FIXCHG(K)SFIXCHG(K)+SAVAFACTORX (FCTLLIUI) =(L=1)*(FCTLI(I)=FCBL(I))

+77)
CONTINUE
CONTINUE
CONTINUE
CONTINUE
RETURN
END

B.74

00032280
00032290
00032300
00032310
00032320
00032330
00032340
00032350
00032360
00032370
00032380
00032390
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FUNCTION QUST(COUVER,COSTD,COSTP) ' 00032420

CrA AR AR KRR AR R RN KRR KRR R KRR R RN R RN R AN R R R AR R AN RR AN R AN KR AR KA RANR AR 00032430
Cxxxxx THIS SUBRUUTIME CONVERTS THE INTEREST COGVERAGE INTU A 00032440
Cxxxax COST - OF CAPITAL AND AN INTEREST KATE, 00032450
Crarnk 00032460
CARRAR AR A KRR R R R R R AR AR RN AR R AR R R KRR R RRRARRRRARAR A AR RRARR K 00032470
C = = = = = = = = ® 2 @ a oo~ «xcecemaesenmeeae=ee=== MIDIIO6D
c e = DIMENSION UF LB MODIFIED TO ACCOUMMODATE 16 TECH. MUD11670
C = = ®» o @2 @ o = & = ® o = = @ o = = = =« «e=ee=es=x==«= MDI11680
COMMON /C1/ ITCRAT, NCONM,PHORZN,HORIZN,INFLA,NPRDS,NGTEC,LB(16), 00032480
+DBTRT,FAIADJ,ITCNUR, TAXMAR,EQRT,PRERT 00032490
COMMON sC2/ CUV(6),CCCOV(6),DBTCOV(6),PRECOV(6) 00032500
INTEGER HORIZN,PHURZN 00032510
QOST=CCCOV (1) 000325290
COSTD=DBTCOV (1) 00032530
COSTP=PRECOV (1) 00032540
IF(CUVER,LT.CUV(1])) 60 TO 10 00032550

N=0 . 00932560

00 20 M=1,6 00032570
IF(COVER,GE,COV(M)) NSN+) 00032580

20 CONTINUE 00032590
A0ST=CCCOV(H) 00032600
COSTuU=DBTCOV(6) 00032610
CUOSTP=PRECOV(®6) 00032620
IF(N.,EQ.6)GO 10O 10 00032630
FAC=(COVER=COV(N))/(COV(N+1)=COV(N)) 00032640
GOSTSCCCOV(N)+FAC* (CCCOVIN+1)=CCCOVIN)) : 00032650
COSTP=PRECOV(N)+FAC* (PRECOV(N+1)~PRECOV(N)) 00032660
COSTD=DBTCOV(N)+FAC* (DBTCOV(N+1)=DBTCOV(N)) 00032670

10 RETURN 00032680
END , 00032690
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SUBROUTINE FXCUWIP 00032700 . {?

CRRRERRKAKRKARRKARRKRAAKKRRRRRNKARRAKRRRRARANR AR 00032710
[ 00032720
C CALCULATE CWIP AND REVENUE REQUIREMENTS ON CWIP, AND PUT REWQUIRED 00032730
C AMOUNT IN THE RATE BASE. ’ 00032740
o 00032750
AR AR AR KRR AR RRRR KR AR R AR AR RRARKRRRRRRRRRARR . 00032760
C o o = o= oo ==ea=aeseeoceesoseeocsesessoseoeeesce MIDIIGI
C = = DIMENSIONS MODIFIED TO ACCOMMOUATE 16 TECHNOLOGIES. MOD11700

C = o o c o =eoweooesonoseeeooeeeseosnesosease MODLITIO

COMMON /C1/ ITCRA!,NCONM,PHORZN,HORIZN, INFLA,NPRDS,NGTEC,LB(16), 00032770

+DBTRT,FAIADJ, ITCNUR, TAXMAR,EQRT,PRERT 00032780
COMMON /C3/ EXCPLM(100),CcwIP(100),CC ,DINT(100),LAGR(16) 00032799

+ AFUDC(100),DITC(100),CAPCST(16),DINVST(100),RIBASE(L100), 00032800

+ FCWIP(16,13),NCON(16),FAFUDC(16,13),LEN(1U0),PCNIP,BONDRT(100), 00032810

+ EGRO{100) ,ASSETS(100),EXCUST(100),FIXCHG(100),AS578 00032820

+ sAAMORT(100),CURCAP(16,100) ,ESC(16),ADDION(L100),DEPREC(100), 00032830
+TAXES(100) ,COVER(100) ,RATINT{100),DELTA(100),CUFCAP(100), 00032840
+RETINT(100) ,PREFER(100),COFCOM(100),ADDPONLL00) 00032850
INTEGER HORIZN,PHURZN , 00032860

C DATA CWIP,DINVST/10020,.,100%0,/ 00032670
DO 101 I=1,HORIZN . 00032880
DINVST(I)=0, : 00032890
cwIP(I)=0, 00032900

104 CONTINUE 00032910
IF(PCAIP.GT,.,99999) G0 TO 1v2 00032920
FIXCHG(1)SFIXCHG(1)+CCACWIP (1) xPCWIP/ (1 ,.=PCWIP) 00032930

102 CONTINUE 00032940
Do 10 I=t,NGTEC 00032950
SAVE=1000,/FLOAT(NCON(I)) 00032960

DO 20 J=1,NPRUS ' 00032970

IF (CURCAP(I,J),LE.,01) GO TO 20 . 00032980

K=0 , 00032990

DO 30 N=i,J 00033000

30 KIK+LEN(N) : 00033010
39 CONTINUE . 00033020
NI=SMINO(K,NCON(I)) 00033030
N2=NCUONM=N] 00033040
N3sK=N1 00033050

DO 40 N=1,Ni ) 00033060
NG=NI+N . 00033070
NSSN2+N 00033080
SAV=FCWIP(I,N9)*CURCAP(I,J)*PCWIP 00033090
FIXCHG(NA4)=FIXCHG(N4)+SAy=*CC 00033100
RTBASE (N4)SKTOASE (N4) +SAV 00033140
DINVST(N4)SDINVST(NG) +SAVERCURCAP(I,J) . 00033120
CWIP(NY)=CWIPING)*CURCAP (I J)AFCWIP(I,NS)*x(1,=PCWIP) 00033130

44 CONTINUE 00033140
IFCLAGR(I) ,EW,0) GO TO S0 00033150
LISLAGR(I) . 00033160

NS=N4 00033170

DO 60 N=i,L1 00033180
NS=NS+] V0033190
SAVSFCWIP(1,NCONM) xCURCAP(1,J)%xPCwlpP 00033200
FIXCHG(NS)SFIXCHGINS)+SAvaCC 00033210
RTBASE (NS)SRTBASE (NS) +SAV V0033220
CWIP(NS)=CWIPINS)*CURCAP(I,JIXFCWIP(1,NCONM) (1 ,=PCWIF) , 00033230
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CONTINUE
CONTINUE
CUNTINULE
CONTINUE
RETURN
END

B.77

00033240 -
00033250
00033260
00033270
00033280
00033290



SUBROUTINE FIXITCLAVAILT,CUMITC,CC,ITCRAT,RTU,AAMORT RATINY,DENVETO0033300

+,DITC,DBTRT, TAXMAR) 00033310
CAARRR AR KRR AR R ARKRKRARKRRR AR ARRRRARRARARRRARKRR 00033320
C : 00033330
C THIS SUBROUTINE CALCULATES TJE ITC ASSUCIATED 00033340
C WITH A PARTICULAR INVESTMENT PROGRAM 00033350
C ’ 00033360
CARrARRARARAAKRRARRR KRR KRR AR RRARRRRRRRRRARK KA 00033370

REAL ITCRAT 00033380
AVAILT=(RTBATAXMARX(CC~(RATINTADBTIRT))/2,)*AVAILT+AAMORT/2, 000333990
CUMITC=ITCRAT*DINVST+CUMITC 00033400
DITC=AMING (CUMITC,AVAILT) 00033410
AVAILT=AVAILT=DITC 00033420
CUMITC=CUMITC=-DITC 00033430
RETURN 00033440
END . 00033450

B.78




SUBRDUTINE COMFIN(LAGREG,EMBDRT,EMBPRE,EMECOM) 000335460

CRAKERARRRARARRRRARNKRARAR KRR RAARRKRAKAANK AR K 00033470
C . 00033480
C THIS SUBROUTINE CALCULATES THE ASSETS, RATEBASE AMD INVEREST PAYMENTS 00033490
C OF THE CuMPANY, INTEREST CUVERAGE IS CALCULATED, 00033500
C EXTRA FINANCIAL CHARGES ARE ADDED, AND ITC IS SUBTRACTED, 00033510
C 00033520
CRARRNAAKRKRRKRNKERARERARARRRRNRRRARAARRA KRR A V0033530
C = @ © @ = @ @ ® = @ = @« ® »« @ w © © @ © = w w o = « = » e =« MODI1720
C = = DIMENSIONS MODIFIEO TO ACCOMMODATE 16 TECHNULUGIES MOUD11730
C = = @ o = @ ®= = @« @« ® o = = = @ © =@ © «w = « =« = ® = « e ===« MJDI1740
COMMON /C1/ ITCRAT,NCONM,PHORZN,HORIZN, INFLA,NPRDS,NGTEC,LB(16), 00033540
+DBTRT,FAIADJI, ITCNOR, TAXMAR,EQURT ,PRERT 00033550
COMMON /C3/ EXCPLM(100):§WIP(100),CC (DINT(100),LAGR(16) 00033560

+ (AFULC(100),0ITC(100),CAPCST(16),DINVST(100),RTBASE(100), 00033570

+ FCWIP(16,13)+NCON(16),FAFUDC(16,13),LEN(100),PCNIP,BONDRYI(100), 00033580

+ EGRU(100),ASSETS(100),EXCOST(100),FIXCH6(100),A8878 00033590

+ ,AAMORT(100),CURCAP(16,100),ES5C(16),ADDION(100),DEPRECL100), 00033600
+TAXES(100) ,COVER(100) ,RATINT(100),DELTA(100),COFCAP(100), 00033610
+RETINT(100),PREFER(100),COFCOM(100),ADDPONC1I00) 00033620
COMMON /WRITE/ WRT(3) 00033630
INTEGER HORIZN,PHURZN . 00033640

~ REAL ITCRAT ' 00033650
LOGICAL WRT 000336060

N4=0 00033661
EMD=0, 00033662
EMP=O, 00033663

00 10 I=1,NGTEC ’ 00033670

DO 20 J=1,NPRDS 00033680
IF(CURCAP(I,J)LE..01) GO Tu 20 0003369y

K=1 00033700

DU 30 Nsi,Jd ’ 00033710

30 K=K+LEN(N) ) 00033720
35 CONTINUE ‘ 00033730
LeK=1 00033740
IF(L.EQR,0) 60 TO 45 00033750
N1=MINO(L,NCON(I)) 00033760
N3=K=N1=1 00033770

DO 40 N=1,Nt 00033780
N4SN3I+N 00033790
NSINCONMeN] +N B 00033800

AFUNC (N4) =AFUDC (N4)+CURCAP(I,J)*FAFULC(I,iD) 00033810

41) CONT INUE : 00033820
4h CONTINUE . 00033830
IF(LAGR(I).EQ.0) GO TO 48 00033840
L=LAGR(I) 00033850

DO 47 T1I=i,L 00033860
N4=N4+1 00033870

AFUDC (N4) =AFUDC(NY4)+CURCAP (1 ,J) *FAFULOC (I, NCONM) 00033880

47 CONTINUE 00033890
4y CONTIRUE 00033900
SAVE=(1000,%sPCWIP+FAFUDC (1,NCUNM))*CURCAP(L,J)/7LB(I) 00033910
Li=LB(I) 00033920
N3=SK+LAGR(1) =1 00033930

DO S0 N=1,L1 00033940
N4=N3I+N ’ 00033950
RTBASE (N4)=RTOASEINY)+SAVEA(LB(I)+1~N) 00033960
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DEPREC(NY4)=VEFRECINY)+SAVE
50 CONTINUE
20 CONTINUE
10 CONTINUE
RATINT (1) =EMBURT
AT=0,
Ci=o,
CRBARRRR KR ERRRR AR AR R AR AR KR IR RA RS AN AR R AN AR AR R AR KRR AR AR AR AR ARRER
Chihkkhx s
(W 2232232222322 3333232322323 22323222332 8332323332323 2%2 2322
C IF (WRT{(3)) PRINT,x INTERESY COVER INTEREST RAVTE DELTA ADOLINIx
CALL FIXITC(AT,CI,CC,ITCRAT,RTBASE(1),AAMOKT(1),RATINT(1),
+DINVST(1),DITC(1),DBTRT, TAXMAR)
TAXES(1)=RTBASE(1)2(CC=(RATINT(1)%DBTIRT) I« TAXMAR
ASSETS(1)=RTBASE(1)+AFUDC(1)
AAA=ASS78=ASSETS (1)
OTHERA=AMAX1(U,,AAA)
ASSETS(1)=ASSETS(1)+0THERA
AVAIL=FIXCHG(1)-DITC(1)=-(,02%ASSETS(1))
DADD=DBTRTA (ASSETS(1)=-ASS78)+BONDRT (1)
ADDINT=RATINT (1) %DADD
DINT(i)=OINT(1)+AUDINT
COVER(1)=AVAIL/(DINT(1)*FAIADJ)
COFCUM(1)=UUST (COVER(1) ,RATINT(1),PREFER(1))
COFCAP(1)=(DBTRT2RATINT(1))+
+ ((PRERT*PREFER(1))+EGBRT&(COFCOM(1)))/(1.-TAXMAR)
DELTA(1)=COFCOM(1)=EMBCOM
EXCOST(1)=EGRT*DELTA(1)ARTBASE(1)/(1,=-TAXMAR)
I1i=1
SAVI=DADDx (RATINT (1) =-EMBORT)
19=31+LAGREG ’
TJKSMINQ(I9,HURIZN)
JIJ=2+L AGREG
00 11 KJISJJIeIJK
ADDION(KJI)=AUDION(KJI) +SAV]
i3 CONTINUE :
PADDS(ASSETS(1)=ASST8) *PRERT
SAVP=PADDx (PREFER (1) =EMBPRE)
DO 111 KJISJJIJ,HORIIN
ADDPON(KJI)=ADDPON(KJII)+SAVP
111 CONTINUE .
EXCOST(1)SEXCUST(1)+ADDPON(1)/(1,~-TAXMAR)+ADDION(])
Cktt*tt****ﬁ**'ktt*t*t***t_ﬁ****t*t*ttt***i*t**tt*t**ﬁtittt*t*t*
Crhnin
CAARE AR AR R AR RR AR KRN R AR RN AR R AR R AR AR ARRRRR AN RN AN AR AR ARAAX
IF (WRT(3)) PRINT 901,II1,COVERCL),RATINTY(1),DELTA(L) ADDINT
901 FORMAT(I4,F8,2,2F10,4,E12.4)
DO 60 N=2,PHOKZN
SAVECC+EMD+ (DELTAUIN=1)*EURT+EMPXPRERT) /7 (1, ~TAXMAR)
SSS=KRTBASE (W)
TTT=RATINT (iv=1)
CALL FIXITCCAT,C1,SAV,ITCRAT,SSS,AAMORT(N),TTT, DINVST(N),
+ DITC(N),DBIRT, TAXMAR)
TAXES{N)=(RIBASE (W) x (SAV=(RATINT(N=1)xDBIKT))*TAXMAR)
+ +AAMORT(N)=UITC(N)
ASSETS(W)=AFUDC (N)+RTBASE (N)+OTHERA
AVAIL=FIXCHG(N)+EXCOST(N=1)=DITC (W) =(.02%ASSETS(N))

.B.80

00034260

00033970
00033980
00033990
00034000
00034010
00034020
00032030
00034040
00034050
00034060
00034070
00034080
00034090
00034100
00034110
00034120
00034130
00034140
00034150
00034160
00034170
00034180
00034190
00034200
00034210
00034220
00034230
00034240
00034250

00034270
00034280
00034290
00034300
00034310
00034320
00034330
00034340
00034350
00034360
00034370
00034380
00034390
00034400
00034410
00034420
00034430
00034440
00034450
00034400
00034470
V0034480
00034490
00034500
00034510
00034520
00034530




ADDINT=ADDINT+DBTRTARATINT(N=1) 2 (ASSETS(N)~ASSETS(N=1}) 00034540

ADDINT=ADDINT+RATINT (N=1) *xBONDRT (N) 00034550
DINTINISDINT(N)+AUDDINT 00034560
COVER(N)=AVAIL/{DINT(N)2FATADJ) 00034570
CUOFCOM(N)SQUST(COVER(N) ,RATINT(N) ,PREFER(N)) 00034580
COFCAP(N)=DBTRT#RATINT(N)+ 00034590

+ (PRERTAPREFER(N)+EQGRT*COFCOMIN) I/ (1 .,=TAXMAK) 00034600
DADDSDBTRTA(ASSETO(N)=ASSETS (N=1) ) +BONDRT (N) 00034610
SAVISDADD* (RATINT(N) -EMBURTY) 00034620
I19=N+LAGREG+3] 00034630
IJKSMINOCI9,HORIZN) 00034640
JJJ=N+1+LAGREG 00034650

DO 12 KJI=JJJ,1JK 00034660
ADDION(KJI)=ADDION(KJI) +SAVI] : . 00034670
CONTINUE 00034680
PADD=(ASSETS(N)=ADSETS(N=1))*PRERT 00034690
SAVPSPADO X (PREFER(N) =EMBPRE) 00034700

DO 122 KJI=JJJ,HURIZN 00034710
ADDPON(KJI)SADDPONCKJII)+SAVP 00034720

122 CONTINUE 00034730
EMD=DBTRT* ((DINT(N)/(ASSETS(N)*DBTRT))-EMBURT) : 00034740
DELTA(N)=SCOFCUM(N)~EMBCOM 00034750
EMP=ADDPON(N) 7/ (PRERT A (ASSETS (N)=ASSETS(1))) 00034760
CrARRRRRRARKRRRRAR R AR R R AR AR R AR AR AR AR R R AR RARARRRAKRRRRRRREANKERAK 00034770
ChxAkk 00034780
CARKRNNRRRARRRRAAR KRR RN R ANARARARRANNANRRNARRARARRARARRRNRAKRASR 00034790
IF(WRT(3)) PRINT 901 ,N,COVER(N),RATINT(N),DELTA(N),ADDINT 00034800
EXCOST(N)S (DELTA(N)AEQGRTARTBASE (N)+ADDPON(W)) /(1 ,=TAXMAR) 00034810
++ADDTON(N) 00034820

60 CONTINUE 00034830
SAV=DELTA(PHORZN)*,8 000348490
IJKSPHORZN®1 00034850

DO 70 NSIJK,HURIZN 00034860
SAV=SAV# .8 , 00034870
EXCOST(N)SSAVARTBASE (N)+ADDION(N) +ADDPON(N) Z7{1.=TAXMAR) 00034880

70 CONTINUE : 00034890
IF(ITCNORLEW,1) CALL NORITC 00034900

DO 80 N=1,HORLZIN 00034910
FIXCHG(N)SFIXCHG(M)+EXCPLM(N)=(DITC(N)/(1,~TAXMAR))+EXCOUST (W) 00034920

80 CONTINUE . 00034930
CARARKRRRARNR AR RR AR AR KRR R AR AR RARR AR RN KRR RANKAARKRAARRRARAR AR KAk 00034940
Crxxxx 00034950
CARARKXRRRARR AR R KRR RN KRR RN R AN RR R R AR N KRN R N ARARRRA AR AR ARR R R AR ARk 00034960
IF(NOT.WRT(1)) GO TU 89 00034970

C PRINT,» PERIOD FIXEVD COST ITcC EXTRA COSTS PRELIM CUSTS» 000349480
D0 88 I=1,HOKIZIN 00034990

PRINT 902,I,FIXCHG(I),DITC(I),EXCUST(I) EXCPLM(I) 00035600

84 CONTINUE 00035010
89 CONTINUE . 00035020
IF(.NOT.WRT(2)) GU TO 85 00035030

C PRINT,» PERIOD ASSETS RATEBASE AFUDC ~ CWIP INTEREST» 00035040
DO 82 N=1,HURIZN 00035050

PRINT 900,N,ASSETS(N),KRTBASE(N) ,AFUDC(N),CwIP(N),DINT(N) 00035060

$2 CONTINUE 00035070
85 CONTINUE 00035080 °
CANRNARARRRRR AR R AR RRNNR AR RRRKR KRR R RRR R KRR AR R R KRR AR RN ARRKNAKRRRKRRR A& 00035090
Cranxn ’ ‘ ’ 00035100
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CARAKRKREAKR R AR R AR AR KRR R ERA RN AR R A RN R B AR R A AR N ARARRRANRAKNARRRRAR

900
902

FORMAT(I5,5(2X,E1u.3))
FORMAT(IS,4(2Xx,E110,3))
RETURN

END

B.82

00035110
00035120
00035130
00035140
00035150




SUBRUUTINE UDIST(LBD,LTO,FL,F2,F3,F48,FS,En7b,UISTRA,ARATE ,DISESC) 00035160

CARXRKRRRRARKAARRKRARRRRARRARRKAKARKRRRRARARRR K KA K 00039170
Caxaxx 00035180
Cxxaxax THIS SUBKRDUTINE HANDLES DISTRIBUIION CAPITAL, RATE BASE, 0003519v
Cxxxxx CWIP AND AFUDC AR INCREASED, AND FIXED CHARGES ARE ADDED. 00035200
Cxxxxx CONSTRUCTIUN TIME 1S TWO YEARS, 00035210
Chiakkn ’ 00035220
ChhkARRRAXRMARKRRNARNKXARKREARARRRAKKRANRRKRARARK 00035230
C & ¢ o w = @ w = = o @ & @ ® & » » @ ® = ® = & @ © ® D WS DO © D MUDll750
Cc - « DIMENSIUNS MODIFIED TO ACCUMMOUDATE 16 TECHNOLUGIES, MOD11760
C ® @ = © @ o =« = = w ® w = @ ® © = = @« « © ©« = = @ © « « = « -« == MDILI770
COMMON #C1/7 ITCRAT,NCONM,PHORZN,HORIZN, INFLA,NPRDS,NGTEC,LB(16), 00035240
+DBTRT,FAIADJ, ITCHUR, TAXMAR,EQRT, PRERT - 00035250
COMMON /Cs/ ExePLML100),CwIP(100),CC ,DINT(100),LABR(16) 00035260

+ JAFUOCCLIG0) ,DITL(10U) ,CAPCST(16),DINVST(100) KTBASE(L10U), 00035270

+ FCWIP(16,15),NCON(16) ,FAFUDC(16,13),LEN(1VU0),PCWIP,BONDRY(100), 00035280

+ EGRU(100),ASSETS(100),EXCOST(100),FIXCHG(100),AS878 00035290

+ JAAMORT (1003 ,CuUHCAP(16,100),ESC(16),ADDION(L100),0EPREC(100), 00035300
+TAXES(100) ,COVER(I100),RATINT(100) ,0ELTA(L10U),COFCAP(100), 00035310
+RETINT(100),PREFER¢100),COFCOM(100) ,ADDPON(100) 00035320
DIMENSION DBUCKWaelyst) 00035330
INTEGER pH"NZN,“"R'?M 00035340

REAL INFLA 00035350
FAC2=1,+ARATE/ZE, 00035360
FAC1=(1 .+ (5. %ARATE/8)+ (3.2 (ARATE**2,)/8,)) 00035370
FAC=(1.+INFLA)x(1,.+DISESC) 00035380
G=EGKO(1) ' 00035390
DHBUCKS (1) 3L, 4YRAXENTB8A(1,+6) xFAC . 00035400
CwIP(l)=Cw1:ik)+.b*DBUCKS(1)*FAC*(I.-PCWIP) 00035410
RTBASE (1) =RTRASE (1) +.SxDBUCKS (1) *PCWIP 00035420
AFUDC(1)SAFURC (1) +OBUCKS (1) xFACTI 2 (1. =FCHWIP) 00035430
DINVST(1)=DINVST(1)+.5%xDBUCKS (1) 00035440

DG 20 I=2,PHURZN 00035450
GzG+EGRU(I) ' , 00035460
FAC=FACx (1. +INFLA)*(1,+DISESC) 00035470
DBUCKSC(I)SDISTRAXENT8*(1,+6) *FAC 00035480
AFUDC(I)=AFUDC(I)+DBUCKS(I)*FACIx(1,.-PCWIP) 00035490
CWIP(I)SCWIP(L)+DBUCKS(T)x(1,~PCWIP) 00035500
RTBASE (I)=RIBASE (1) +DBUCKS (1) *PCWIP 00035510
AFUDC(I=-1)=AFUDC(I1=1)+,5%DBUCKS(I)xFAC2x(1.-PCWIP) - 00035520
CWIP(I=1)SCWIP(I=1)+,5*DBUCKS(I)*x(1.~PCWIP) 00035530
RTBASE(I=1)=RTBASE(1-1)+,S*DBUCKS(I)*PCwIP 00035540
DINVST(II=SOINVST (1) +.5%DBUCKS(I) 00035550
DINVST(I=1)=DINVST(I=1)+,5*NBUCKS(]) 00035560

24 CONTINUE 00035570
FAC=FACx(1,+INFLA)*x(1.+DISESC) 00035580
GEGH+EGRO(PHOKIN+*1) 00035590
DBUCKS (PHOURZN*1)=SDISTRAXENTBA (1 .#G) *FAC 00035600

AFUDC (PHURZN)SAFUDC (PHURZN) + ,9*DBUCKS (PHUORZN+1 ) xFAC2% (1 . =FCIWIP) 00035610
CWIP(PHURZN)=CWIPLPHORZN) +DBUCKS (PHORZN+1¥* .54 (1 ,=PCWIP) 00039620
RTIBASE (PHORZN)SRTBASE (PHURZN) ., S*ADBUCKS (PHURZN+1 ) »PCWIP 00035630
DINVST(PHORZN)SDINVST(PHURZN)+.S*DBUCKS (PHORZN+1) 00035640

DO 70 I=1,PHUKZIN 00035650
L3=LTD/2 ’ 00035660
Le=LTD=L3 000356790
LI=SLBD=-LTD 00035680

F21=(F2-F1)/FLOATLL3) 00035690

B.83




30

40

50

60
70

F32=(F3=F2)/FLOAT(L2)
FSd4s(FS-F4) /7 (FLOAT(LL1))
ASAVES(FAC1=1,)*DBUCKS (I} /FLOAT(LBD)

K=1

DO 30 J=1,L3

K=K+}i

FIXCHG(K)SFIXCHG(K) +(F1=(J=1)2F21)*0DBUCKS (1)
AAMORT (K)=AAMORT (K) +ASAVE

CONTINUE
DO 40 J=1,L2
K=K+1

FIXCHG(K)=FIXCHG(K)+(F2=(J=1)4F32)xDBUCKS (I)
AAMDRT (K)=AAMUORT(K)+ASAVE

CONTINUE

DY 50 J=1,L1

KsK+1

FIXCHG(K)SFIXCHG(K) #+(F4=(J=1)*FS4) 2LBUCKS (L)
AAMORT (K)=AAMORT (K) +ASAVE

CONTINUE

RBSAVESDHBUCKS(I)xFAC1/FLOAT(LBD)

DO 60 J=1,LBD

DEPREC(I+J)=DEPREC(I+J)+RBSAVE
RTBASE(I+J)SRIBASE(I+J)+FLOAT(LBO+1=J)*RBSAVE
CONTINUE

CONTINUE

RETURN

END
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SUBROUTINE CAAHORCADAHOR,AMIX90) 00035970

CARARARRKKRRKRRRARKNKAARKRKRRRARKAXRRARARNARNARR AN & 00035980
ChRkAhx 00035990
Caxawxx THIS SUBROUTINE FINDS THE CWIP AND AFUDC,THE RAIE BASE 00036000
Cxxxkx AND FIXED CHARGE ADDITIONS CONTRIBUTED TO THR YEARS 00036010
Cxxxxx BEFORE THE PLANNING HORIZON CONTRIBUTED BY CAPACITY 00036020
Cxxxxx ADDED AFTER THE PLANNING HORIZON. ADAHOR REPKESENTS THE 00036030
Cxxxxx AMOUNT OF MEGAWATTS ADDED PER YEAKR AFTER THE hORIZON, 00036040
Cxxkxx WITH THE TECHNULUGY PERCENTS BEING DETEKMINED RY 00036050
Cxxnkx AMIX90, 00036060
Chakhk : 00036070
CAXKRRRRRAKRRRKARKRARRNRRARRARNKRANRRRAARK AKX 00036080
L © @ w @ @ @ = @ ® =0 @ o @ «c «a = o =« =« o = =« ««=====«== MG011780
c - = DIMENSIONS MUDIFIED TO ACCUMMOUATE 16 TECHNOLUGILES, MOD11790
L @ @ @ = = = @« & ® = = 0 @ © @« = ® = « o @ = c « =« =« === M)DI1800
COMMON /C1/ ITCRAT,NCUNM,PHORZN,HORIZN,INFLA,NPRDS,NGTEC,LB(16), 00036090
+DBTRT,FAIAOJ, ITCNUR, TAXMAR,EQRT,PRERT 00036100
COMMON /sC3/ EXCPLM(100),CwIP(100),CC ,DINT(100),LAGR(16) 00036110

+ ,AFUDC(100),D0ITC(100),CAPCST(16),0INVST(100),RTBASE(100), 00036120

+ FCWIP(16,13),NCON(16),FAFUDC(16,13),LEN(100),PCHIP,BONDRY(100), 00036130

+ EGRO(100),ASSETS(100),EXCOST(100),FIXCHG(100),A8578 00036140

+ JAAMORT(100),CURCAP(16,100),ESC(16),ADDION(100),0EPREC(100), 00036150
+TAXES(100) ,COVER(100) (RATINT(100),DELTA(L0V),COFCAP(100), 00036160
+KETINT(100) ,PREFER(100),COFCUM(100) ,ADDPON(L100) 00036170
DIMENSTON ADAHOR(1),AMIX90(16) . 000636180
INTEGER PHUKZIN 00036190

REAL INFLA 00036200

DD 80 I=1,NGTEC 00036210
FAC=(1.+INFLA)X(1.+ESC(I)) 00036220
BASESCAPCST(I)21000 , #AMIXGO0(I)*(FACAx (PHORZN+NCONC(I))) 00036230
JISNCON(I) -1 00036240
IF(J1.,LE,0) GO TO 80 00036250

DO 60 J=1,J1 ) 00036260
CARRKR KRR KRR R KRR AR AR R AR AR KRR R RN A RARARKR R 00036270
Cuakkk 00036280
Cxxxxx THIS LOOP GOES BACKWARDS OVER TIME, 00036290
Chaxux ’ U0U36300
ChRRRRKAKRKKARRKRARRARBERNRRARRARRRRRARRARARRANKRK ) 00036310
BASE=BASE/FAC 00030320
Lisdlel=d WY036330
DBASE=BASEAADAHURILL) 00036349
SSSUBASE/FLUAT(NCUN(I)) . 00036350

DO 50 K=i,J 00036360
N1SPHORZN+K=J 00036370
N2=NCUONM*K=NCUNC(CI) 00036380
SAVE=FCWIP(I,N2)%UBASE/Z1000, 00036390
CWIP(NI1)=CWIPIN1)+*SAVE 00036400

AFUDC (N1)SAFUVC(N1)+FAFUDC(I,N2)* (1,~PCwlIP)*x(DBASE/1000,) 000360410
RTBASE(NI)=KRTBASEF (N1)+PCWIP*SAVE i VuU36420
FIXCHG(N1)SFIXCHG(N1)+PCwWIPxCCaSAVE 00030430
DINVST(NI)SUINVSTINL)+SS 00036440

50 CONTINUE Q0u36450
Y] CONT INUE 00036460
80 CONTINUE 00036470
RETURN 00036480

END 00036490

B.85




SUBRUOUTINE PLMEXCACEP,STAPRT,NS,LSTALE)
« o DIMENSIUNS MODIFIED TO ACCOMMODATE 16 TECHRULOGIES
COMMON /C1/ TTCRAT,NCONM,PHORZN,HORIZN,INFLA,NPRUS,NGTEC,LB(16),
+DBTRT,FATADJ, ITCNUR, TAXMAR,EURT ;PRERT
CAR AR AR KRR K RAAKRARRR R A AR RN R AR AR RN RRARANRRRRRARR
Chrxtxx
Caxxex THIS SUBROUTINE CALCULATES THE EXTRA CHARGES ASSUCIATED wlTH
Cxxsxx DELAYS IN PRE~CONSTRUCTION PROCESSES LIKE STULIES AND
Chaxxax LICENSING, THE COSTS ASSOCIATED wITH NORMAL TIMING
Caxxkx IS CONTAINED IN THE CAPITAL COST,
Chkaknx
CARRARRKRRKRARKRRRRKRKRRNRRARRRARRRRKRKAR AKX kRN
DIMENSTON CEP(16,31,1),STAPRT(16,1),LSTAGE(16,1)
COMMON /C3/ EXCPLM(100),CWIP(100),CC ,DINT(100),LAGR(10)
+ JAFUDC(100),VITCLLIQU)},CAPCST(16),0INVST(100) ,KTBASE(100),
+ FCWIP(16,13) ¢NCON(16) FAFUDC(16,13),LEN(100),PCWIP,BONDRT(100),
"+ EGRO(100),ASSETS(100),EXCOST(100),FIXCHG(100),A5578
+ ¢AAMORT(100),CURCAP(16,100),ESC(16),ADDIONC100),DEPREC(100),
+TAXES(100) ,COVER(100) ,RATINTY(100) ,VELTA(100),COFCAP(100),
+RETINT(100) ,PREFER(100) ,COFCOM(100),ADDPON(10O)
INTEGER PHORZN,HORIZN
REAL INFLA
IF(NS.EQ.1) 6U 10 89
DO 10 I=1,HORIZN
EXCPLM(I)=0,
10 CONTINUE
NS1=RS=1
DY 70 I=1,NGTEC
CINFLA=S],
DO 60 K=1,NSi
CHERRARRARRRANR AR RRRARRANRRERK AR R ARRRRNRR AR KR
Crukan '
Cxaxxx THIS LUOOP ITIERATES BACKWARDS OVER STABES, FRUM
Crarxx CONSTRUCTION TO LICENCING TO cee
Crurexx
CRAAKARRKRAKRRKKRRNAKRNKRARRRRANAKKRRARRANRRN KRR
KSAVE=NS+1~K
LSAVE=LSTAGE(I,KSAVE)
CINFLAS(1,+INFLA)Y*xLSAVEXCINFLA
LOUPSPHORZN«LOSAVE
FAC=1,/(1,+INFLA)
D0 50 J=1,L00P
FACSFACx (1, +INFLA)
SAVE=(CEP(L,JosKSAVE=1)=CEP(1,J+LSAVE ,KSAVE))}*1000.,*CAPCST(])
EXCPLM(J)SEXCPLM(J)+SAVEXCINFLAXSTAPRT (1,NS=-K)*FAC
50 CONTINUE
b0 CONTINUE
70 CONTINUE
89 CONTINUE
RETURN
END

g XeNe]
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SUBROUTINE MORITC 00037000

CAAARRRKRKRARRKRRRRRKRKRARNRRRAARARRRRAKRRA AN X 00037010
Cxaxk*x THIS SUBTOUTINE NORMALIZES [NVESTMENT TAX CREDITS; THAT 18 000370420
Ceikxxx ,THE TAX SAVINGS DUE TO ITC IS USED TU REDUCE THE KREVENUE 00037030
Cxxxax REQUIREMENT BY AN EQUAL AMOUNT OVER THE BUOK LIFE OF THE 00037040
Crxxxx PLANT, THERE IS A CHECK Tu DETERMINE THAT CUMULATIVE CUSTUMER 00037050
Cxaxxkx SAVINGS ARE LESS THAN OR EQUAL TO THE COUMPANY'S TAX SAVINGS, 00037060
Chhtihk 00037070
CRAKRRRRAARKR KRR AR RARRARRARNBERRRARARR AR KRR A XX 00037080
L © = ® = = m @ ® @ @ @ « & o © = & = © © @« = o = = = = = = « = = = = MID11840
c - = DIMENSIONS MODIFIED TO ACCUMMOULATE 16 TECHNUOLOGIES MOD11850
C = = = = w @ = & ® o @ = @« @ « = © @ @ © @ = == o«o==0o=o= MJDI1860
COMMON /C1/ ITCRAT,NCUNM,PHORZN,HORIZN, INFLA,NPRDS,NGTEC,LB(16), 00037090
+OBTRT,FAIADJ, ITCNOR, TAXMAR,EQRT,PRENRT 00037100
COMMUN 7C3/ EXCPLM(100),CwIP(100),CC ,DINT(I1V0),LAGK(16) 00037110

+ ,AFUDCC(100),DITCL100),CAPCST(16),DINVST(100),KTBASE(100), 00037120

+ FCWIP(16,13),NCON(16) ,FAFUDC(16,13),LEN(100),PCKIP,BONDRY (100}, 00037130

+ EGRU(100) ,ASSETS(100),EXCOST(100),FIXCHG(100),AS8578 00037140

+ JAAMORT (100} ,CURCAP(16,100),ESC(16),ADDION(100),DEPREC(L10U), V0037150
+TAXES(100) ,COVER(100) ,RATINT(100) ,DELTA(100),COFCAP(100), 00037160
+RETINT(100) ,PREFER(100),COFCOM(100),ADDPOUN(100) 00037170
DIMENSION SAVE(100) 00037180

REAL ITCRAT 00037190
INTEGER HORIZN,PHURZN 00037200

DO 20 I=1,HORIZN 00037210

20 SAVE(I)=0, 00037220
DO 70 I={,NGTEC 00037230

Li=Ls (1) 00037240
Z=SFLOAT(LY) 00037250

DO 60 J=1,NPRDS 00037260

IF (CURCAP(1,J).LE..01) GO TO 60 00037270

K=0 00037280

DO 40 N=1,J 00037290

40 KSK+LEN (N) ' ‘ 00037300
STURE=ITCRAT21000,%*CURCAP(T,J)/2 00037310

DO S0 L=31,L1- 00037320

KzK+}1 00037330
SAVE(K)=SAVE(K)+STORE 00037340

50 CONTINUE . 00037350
60 CONTINUE 00037360
70 CUNTINUE . ) 00037370
CUMTAKsSDITC(1) 00037380
CUMPAS=SAVE(1) 00037390

DO 80 I=1,HURIZN 00037400
DITC(I)=AMIN] (CUMPAS,CUMTAK) 00037410
Ti=1+1 00037420
IF(I.EU HORIZN)GOTO 80 00037430
CUMTAK=CUMTAK+DITC(I1)=-D1TC(I) 00037440
CUMPASSCUMPAS+SAVE(I1)=DITC(]) 00037450

80 CONTINUE ) 00037460
RETUKN 00037470

END 00037480
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SUBROUTINE PRMGN(PRMBEF,PRM,PRMAFT,IFRMYR,ILKMYR,IACTYN,
+PRMGIN)

THIS SUBROUTINE CUMPUTES THE PLANNING RESERVE MARGIN PRMGIN
THAT SHOULD BE USED DEPENDING ON THE CALENDAR YEAR JACTYK,
THIS COMPUTATION 1S MADE BASED ON THE DATA SET ENTRIES IN
LINE 160, :

PRMG IN=PRMAFT

IF(IACTYRLE, EILRKMYRIPRMGINSPRM
IF(IACTYR LT IFRMYR)PRMGINZPRMBEF
RETURN

END
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SUBROUTIMNE CPLANCLYRDEC,NS,LR,LEADMN,LEADMX,LEAD,CCAPTH,RETIRE, 00037620

C = ® = = @2 @ = = = @ = @« = = " = = ® ®= = @ = « =« = =« ===« MUDIIB70
c - = AMWINC ADDED TO PARAMETER LISV MOD11880
c +IAVYR, TKNAM,FFS,AVL,CEP,CEXDEM,PKMG,AJ, CAPLIM,AMIX90,51ZE,RMYES) 00037630
+IAVYR, TKNAM,FFS,AVL,CEP,CEXDEM,PRMG,AJ,CAPLIMN,AMIX90,SIZE,KMYES, ™MUD11890
+AMWINC) MOD11900

C = = = = = @ = ® @ = @ « = = = © @ 6 2 = «w o «o= o ==o=== MWODI1910
C ‘ 00037640
£ = © @ © © =w = = = = = @ = ® o> = ® 2= eceee==®==== 0011920
[ - = DIMENSIUNS ANO DO LOUP FINAL VALUES HAVE BEEN M0D11930
c MUDIFIED TO ACCOMMODATE THE 16 TECHNOLUGIES, M0011940
LOGICAL AVL(16),AVLLYR(16),AMWAVL(16,3),FFS,RMYES(16),7,F 00037650
DIMENSION LEAD(16,3),PLAN(16),CCAPTB(16),RETIRE(16,31), 00037660
+CEP(16,31,3) ,CEXDEM(25),PRMG(25) ,AJ(16),CAPLIM(10),AMW(16,3), 00037670
+ERROR(16) ,AMIX90(16),SIZE(16),TKNAM(16,2),TEP(16),IAVYK(16) 00037640

DATA F,AMW,AMWAVL/ FALSE,, 48%x0,,48% FALSE,/ 00037690

DATA T/.TRUE,./ . 00037700

C 00037710
C STAGES 00037720
c 1 2 3 CEP(I,IY,IS)= MW OF TYPE I THAT HAVE CUMPLETED STAGE IS 00037730
C BY YEAR IY. ’ 00037740
cCt123 AMW(I,IS)~ MW AVAILABLE TO COMMIT TO SIAGE IS FROM 00037750
c STAGE 15-1. ) 00037760
ct123 LEAD(I,IS)= YELARS NEEDED TO COMPLETE STAGE 1S FRUM 00037770
C STAGE 1S=1, 00037780
C IF IV IS A FIRS] FORWARD STEP, REMOVE UNNECESSARY COMMITMENTS, 00037790
IF(.NOT,FFS)GOTO 8 00037800

c DO 6 I=1,10 00037810
DO 6 1I=1,16 i MOD11950
IYRFP=IAVYR(I) 00037820

DO b IST=1,NS 00037830
ISTAGE=SNS+1~IST 00037840
IYRFC=1YRDEC+LEAD(I, ISTAGE) 00037850
IF(IYRFC LT, IYRFP)IYRFCSIYRFP 00037860
IYRFP=1YRFP=LEAD (I, ISTAGE) 00037870
IF(TYRFC,.6T.LR)GOTO 6 00037880
IF(IYRFC.ER.1)GOTL S 00037890

DO 4 IYSIYRFC,LR 00037900

4 CEP(I,IY,ISTAGE)=CEP(I,IYRFC=1,ISTAGE) 00037910
G070 o ' 00037920

5 DO 3 IY=1,LKk ; 00037930
3 CEP(I,1V,ISTAGE)=v, 00037940
o CUONTINUE . 00037950
c 00037960
C FOR THE FIRST LYk, COMPUIE CAPACITY ALREADY PLARNED BOTH BY 00037970
C TYPE AND IN TOTAL, 00037980
8 LYR=IYRDEC+LEADMN 00037990
IF(LYR,GT,LR)GOTO 400 00038000
TPLANSO, 00038010

c N0 15 I=1,10 00038020
DO 15 I=1,16 MOD11960
TEP(I)=0, _ 00038030
PLANCI)SCCAPTU(I)=RETIRE(L,JLYR)*+CEP(L,LYR,NS) 00038040

15 IF(RMYES(T))TPLAN=TPLAN+PLAN(I) 00038050
c 00038060
C FuR THE FIRST APPLICABLE YEAK, SEI AVAILABLE MEGAWATTS 8Y 00038070

C TYPE AND STAGE, 00038060
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c DO 30 I=1,10
nu 30 Isi,1e
IF(.NOT,AVL(I))GOTO 30
IYRFP=IYRDEC :
IF(NS.ER.1)6UTO 23
DO 25 IST=2,NH
ISTAGE=NS+2=1S8T
C 1YRFC IS THE FIRST YEAR THAT MEGAWATTS IN STAGE ISTAGE=1
C COULD COME ON LINE,
IYRFP=IYRFP+LEAD (I, ISTAGE)
IYRFC=IYRFP .
IF (IYRFCLLT,IAVYR(IY)IIYRFC=IAVYR (1)
IF(IYRFC.GT.LR)GOTO 30
ISPREV=ISTAGE=1
a5 AMW(I, ISTAGE)=CEPULI, IYRDEC, ISPREV)=CEP(I,IYRFC/,ISTAGE)
23 IYRFCSIYRFP+LEADCI,1)
IFCIYRFC.LTLIAVYRLI)D)IIYRFCSIAVYR(I)
IF(IYRFC,G6T.LR)GOTO 30
AMW(I,1)=CAPLIM(I)~CCAPYB(I)+RETIRE(I,IYRFC)=CEP(I,IYRFC,1)
30 CONTINUE
c
c
c
C FIND TARGET CAPACITY FOR LYR AND COMPUTE TOTAL ALDITIONS
C REWUIRED TO MEET THE PLANNING RESERVE MARGIN.
20 LsLYR=IYRDEC
TARGET=CEXDEM(L) * (1 ,+PRMG (L))
REQADO=TARGET=TPLAN
IF (REQADD ,LE,U,)GUTO 300

INITIALIZE AVAILABLE TYPES FOR LYR,
D0 40 I=1,10
DO 40 I=z1,16
AVLLYR(I)=F
IF(NOT AVL(I) (ORREQADD LT AJ(LI)UR LYK LT, IAVYR(I))GOTU 44
1YRFC=IYRDEC
DO 35 IST=1,NS
ISTAGE=NS+1-1IS5T
IVRFC=IYRFC+LEAU(Ll,ISTAGE)
AMWAVL (1, ISTAGE)SIYRFCoLE.LYR ANDJAMWN(I,ISTAGE) ,GE,.1
5 IF(AMWAVL (T, ISTAGE)YAVLLYR(I)=T
40 CONTINUE

[N o RN xl

IF (L NE,50,0R.IYRDEC,NE.1)GOTU S5
CALL DSTAT(CEP,T,F,FsLYR,IYRDEC,L,REUADD,TARGET,
+TPLAN,ADD , ITYP, TKNAM,AJ,PLAN,ERROR ,AMW, LR, 1STAGE,
+TEP,AVL,AVLLYR, AMNAVL)
C FIND FIRST AVALLALE JYPE, IF NONE ARE AVAILABLE, SKIP TU
C THE NEXT LYR.
CHs DU 60 I=1,10
59 Do el I=1,106
IF( NOT AVLLYR(I))GOTO 60
1TYp=1
6GOT0 70
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60 CONTINUE . 00038630

60T0 300 00038640

c . 00038650
C FIND AVAILABLE TYPE WLITH HIGHEST ERROUR, 00038660
c70 DO 80 I=i, 10 00038670
70 bu 80 I=1,16 MOD12000
IF (JROT AVLLYR(1))GOTO 80 00038680
ERROR(I)STAKRGET*AMIX90(I)=PLAN(L) 00038690

IF (ERRORCI) .GTERROR(ITYRP))ITYP=1 00038700

8v CONTINUE N 00038710
( ’ 00038720
C FIND MOST ADVANCED STAGE WITH AVAILABLE CAPACIIY. IF WO 00038730
C CAPACITY 1S5 AVAILABLE, GO BACK TO CHOUSE ANOTHER ITYP, 00038740
ISTAGE=NS+1 00038750

90 ISTAGE=SISTAGE=1 00038760
IF(ISTAGE.G1.0)G60TO 100 0003877v
AVLLYR(ITYP)=, .FALSE, 00038780

60T0 S5 00038790

100 IF( NOT AMWAVLC(ITYP,ISTAGE))GOTO 90 00038800
c ) 00038810
C FIND AMUUNT OF CAPACITY TO BE ADDED, 00038820
ADD=SIZE(CITYP) ' 00038630

C = =« = @ @« o @« % = 2a = « =« ® = = @ % = = «a ©« = =weeoeenosee« MODI2010
c - = USE AMWINC (INPUTTED AS MWINC) INSTEAD OF 50, MOD12020
c IF(ADD LT ,50,)ADD=S0, 00038840
IF (ADD LT. AMWINC) ADDz=AMWINC MaD12030

C = = @ = = @« = = = @« = @ = = = @« = = = = »w = « « » = = o = =o = MOLI2040
IF(ADD*1 oS5, GT AMWNLITYP,1STAGE))ADDSAMW(ITYP,ISTAGE) 00038850

o 00038860
C UPDATE, 00038870
REQADD=REQADD=ADD 00038880
PLARNCITYP)=PLANCITYP)+ADD 00038890
AMW(ITYP, ISTAGE)SAMW(ITYP, ISTAGE)~ADD 000358900
IF(AMWCITYP,ISTAGE) LEe+1)AMWAVL (ITYP, ISTAUE)SFALSE, 00038910

( . ‘ V0038920
C IF IRREVOKABLE COMMITMENTS ARE REQUIRED, MAKE THEM. 00038930
C IF NOT, MAKE TENTATIVE COMMITMENTS, 00038940
IYRFC=IYRDEC 00038950

DU 120 ISTSISTAGE,NS . 00038960

120 IYRFC=TYRFC+LEAD(1TYP, IST) 00038970
IF (IYRFC.LTLLYR)GUTO 170 00038980
IYRADD=IYRDEC*LEAVD(ITYP,ISTAGE) * 00058990

DO 130 IY=IYRADD,LR 00039000

130 CEP(ITYP,IY,ISTAGE)SCEP(ITYP, 1Y, ISTAGE)+ADV 00039010
IF(ISTAGE . EU,NS)GUTY 180 00039020

170 TEP(ITYP)=TEP(ITYP)+ADL 00039030
180 CONTINUE 00039040
c 00039050
IF (L NE.SOUR,IYRUEC (NE.1)GOTO 190 T 00039060

CALL OSTAT(CEP,T,F,F,LYR,IYRDEC,L,RELADD,TARGET, 00039070
+TPLAN,ADD,ITYP, TKNAM,AJ,PLAN,ERROR, AMw, LR, ISTAGE, 00039080
+TEP, AVL ,AVLLYR, AMWAVL) : 00039090

C (F ND MORE ADDIVIUNS ARE REQUIRED GOTU NEXT LYR, 00039100
190 IF(RENALDVDLE.U,.)GUTD 300 00039110
c 00039120
C RE=CHECK AVAILAGSILITY FOR EACH TYPE. THEN RETURN TO ADD 00039130
C MORE CAPACITY, 00039140
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C DU 200 Isi, 10
DO 200 1=i,16
200 IF(REQADD LT, AJC(I))AVLLYR(I)=,.FALSE,
GOT0 55
c
C IF NU MORE DECISIUNS ARE REQUIRED IN THIS DECISION YEAR,
C RETURN TO THE MAIN PRUGRAM, ’
300 IF(L.EQ,LEADMX ,0R,LYR,EQ,LR)GOTO 400
C
C IF MORE DECISIONS ARE REQUIRED IN THIS DECISION YEAR, UPDATE
C FUR THE NEXT LEAD YEAR AND REVTURN TO COMPUTE NEW REWUIRED
C ADOITIONS,
LYR=LYR+1
TPLAN=O,
C PO 310 I=1,10
DO 310 I=1,16
PLAN(1)=CCAPTU(I)=-RETIRE(I,LYR)+CEP(I,LYR,nS)+TEP(])
310 IF(RMYESC(I))TPLANSTPLAN+PLAN(I)
CALL AMWUP(NS,AVL,IYRDEC,LYR,LEAD,CEP,RETIRE ,AMW)

GOTD 20
c
400 CONTINUE
RETURN
END
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SUBROUTINE CEXD (LEADMX,NYPP,IYR)CUKDEM,ALPHA,BETA,AL,CURDGR, MOD1207v

* NP, CEXDEM, DEM78,FCPER3S) MOD12080

c SUBROUTINE CEXD(LEADMX,NYPP, IYR,CURDEM, ALPHA ,BETA, AL , CURDEK, 00039370
c +NYL,GCOR, NP, GC, IP, CEXDEM,DEMT78) 00039380
C == o comooo-eomemeeooeeeeeeneenoeeee--e MODI2090
DIMENSION CEXVEM(25) , 00039390

c 00039400
c THIS SUBROUTINE CALCULATES THE CONDITIONAL EXPECTED DEMAND 00039410
C GIVEN THE CURRENT AND LONG RUN DEMAND GROWTH RATES. CEXDEM(I) 00039420
C IS THE EXPECTED DEMAND IN MEGAWATTS 1 YEARS FKOM THE PRESENT. 00039430
c : 00039440
L=t 00039450
CEXDEM (L) SCURDEM 00039460

DO 10 I=2,LEADMX _ 00039470

c IF(I1YR=1+I.GE,IPANYPP+1)60TO 20 00039480
IF (I .GE. IFIX(FCPER3)} 60 TO 20 M0D12100

L=I 00039490

c IF (CIYR=14L.GT.NYL)GOTO 8 00039500
c GCORZGCOR+GC V0039510
c 60TO 10 00039520
Cds  GCOR=0, 00039530
€10 CEXDEM(L)=CEXDEM(L~1)+(CURDGR+GCOR) *DEMTS 00039540
10 CEXDEM(L)=CEXDEM(L=1) + CURDGR*DEM78 MOD12110
¢ 00039550
20 DO 40 JPS1,NP 00039560
CURDGRZCURDGR*ALPHA+AL*BETA 00039570

DO 30 I=1,NYPP 00039580

L=L+1 00039590

IF (L GT LEADMX,OR. IYR=1+L 6T NPANYPP)GUTO 50 00039600

c IF(IYR=14L.GToNYL)GOTO 25 06039610
c GCOR=GCUR+GC 00039620
c GOTO 30 00039630
€25  GCOR=0, _ 00039640
C30  CEXDEM(L)ZCEXDEM(L=1)+(CURDGR+GCOR) *DEMT78 00039650
30  CEXDEM(L)=CEXDEM(L=1) + CURDGRADEMTS MUD12120
40 CONTINUE - - 00039660
50  CONTINUE 00039670
RETURN 00039680

END 00039690
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320
325

330

SUBROUTINE AMWUP (NS, AVL, IYRDECsLYRsLEAD,CEF, KETIRE ¢ AMW)
- = DIMENSIONS AND DO LOOP FINAL VALUES HAVE BEEN
MUDIFIED TO ACCOMMODATE THE 16 TECHNOLOGIES,
DIMENSION AMW(16,3),CEP(16,31,3) RETIRE (16431) LEAD (164 3)

LOGICAL AvL(16)

THIS SUBRUUTINE UPDATES AMW FOR THE NEwW LYR., SPECIFICALLY,
FUR EACH TYPE AND STAGE I8 INCREASED 8Y THE AMOUNT OF
CAPACITY THAT IS AVAILABLE TOU COMMIT FOR LYK
PREVIOUSLY AVAILABLE.

DATA ISTAGE/O/

DO 330 I=1,10

00 330 I=i,le

IF (LNOT,AVL(I))GOTO 330
IYRFC=IYRDEC

IYRC=ELYR

IF(NS.EQ,1)60TO 3295

D0 320 1S=2,NS
ISTAGE=NS+2~]IS
IYRFCSIYRFC+LEAD(1,ISTAGE)
IF(IYRFC.GE.LYR)GUTO 330
IYRC=IYRC=LEAD(I,ISTAGE)
IF(TYRC.LT,2)60T0 320 ‘
AMW(TI, ISTAGE)=AMW(I, ISTAGE)+CEP(I,IYRC,ISTAGE=~1)

+=CEP (I, IYRC=1,ISTAGE=1)

CONTINUE

IYRFC=IYRFC+LEAD(I,1)

IF(IYRFC,GE.LYR)GUTO 330

IYRC=TYRC~LEAD(1,1)

IF(1YRC,LT,2)GOTO 330

AMW (T, 1)SAMW(I,1)+RETIRE(I,IYRC)=RETIKE (I,IVYRC=1)
CONTINUE

RETURN

END
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00039700
MoD12130
MOD12140
MUD12150
00039710
00039720
00039730
00039740
00039750
40039760
00039770
00039780
00039781
00039790
MUD12160
V0039800
00039310
00039820
00039830
00039840
00039850
00039860
00039870
00039880
00039890
00039900
00039910
00039920
00039930
00039940
00039950
00039960
00039970
00039980
00039990

00040000




SUBROUTINE OPRINTU(YEARS, TKNAM,IS,NP,IYR,CEP,VUEM,PRPRM,LECUET, 00040010

+RETIRE(NS,CTOTT8,RRM, IFRMYR, ILRMYR) 00040020

c , ’ Uu040030
c THIS SUBROUTINE PRINFS OuY CAPACITY AUDITIUNS 1O THE 00040040
€ REPURT CADD, 00040050
c 00040060
C o @ @ = = o « = = = = =» w @ ®» = = @ = =« = o o o «===0=e MIDI2ZITO
c - = DIMENSIONS AND DO LOOP FINAL VALUES HAVE BEEN MOD12180
c MODIFIED TO ACCOMMODATE THE 16 1ECHNOLOGIES, M0D12190
C o o @ o = @« @ ®» = @ @ o @« m = @ = « @« = = oo =« ===== MIDIEAVO
DIMENSION YEARS(S),CEP(16,31,3),DEM(30),TkNAM(1642), 00040070
+RRM(30),15(30), TPRINT(16,30),TNAMLLI6,2) ,RETIRE(16,31) 00040080
LOGICAL ADDED(16),DECOET,T,F 00040090

DATA T,F,BLANK/, IRUE.'.FALSE..IH / v 00040100

DATA TNAM,TPRINT/S&*O..QBO*O./ 00040101
TOTALSO, - 00040110

c DY 3 I=1,10 00040120
DO 3 1=1,16 mMoD12210

3 TOTAL=TOTAL+CEP (I, IYR+1,NS)~RETIKE(I,1YR+1) 00040130
c 00040140
IF (DECDET)WRITE(2,90) 00040150
IFYRSIFIX(YEARS (1)) +1 00040160
LYEARSIFYR+IYR=1 00040170
WRITE(2,100) IFYR,LYEAR,TOTAL  IFRMYR, ILRMYR,PRM, (1S(1),I=1,NP) 00040180

1F ( NOT oecoEI)aoru 150 . 00040190

c DO 10 I=1,10 " 00040200
DO 10 I=1,1e MoD12220
ADDED(I)=F 00040210
IF(CEP(I,TYR+1,NS)+RETIRE(E,IYR+1) ,GE,1)AUDED(I)=T 00040220

10 CONTINUE 00040230
INATS0 00040240

C. 00 20 I=1,10 00040250
Lo 20 I=t,1b _ MOD12230

IF (JNOTLADDED(I))IG0TO 20 00040260
IHATS[HAT+1 ' 00040270
TNAM(EHAT 1) STKNAM(I,1) 00040280
INAM(IHAT,2)=TKNAM(TI,2) 00040290

DO 15 J=1,IYR. 00040300

15 TPRINT(IHAT,J)SCEP(1,J+1,NS)=CEP(I+J/NS)=RETIRE(I,J+1) 00040310
++RETIRE(1,J) 00040320

20 CONTINUE . ' 00040330
C 000406340
IF (IHAT _NE,0)GOYO 35 00040350
TNAM(1,1)=BLANK 00040360
TNAM(1,2)=BLANK 00040370
IHAT=1 00040380

c = = UP TU 15 TECHNOLUGIES ON A LINE MOD12240
€35 1F (IHAT ,GE.b)60T10 355 00040390
55 IF (IHAT ,GE, 15) 550 TU 355 . M0D12250
WRITE(2,120) (LTNAM(I,J),d=51,2),1=1,1HAT) 00040400

GOTU 365 00040410

355 WRITE(2,125) (LTNAM(T,J),J=1,2),1=1,1IHAT) 00040420
369  CUNTINUE 00040430
D0 37 Kk=1,IYR 00040440
IYEARSIFIX(YEARS (1)) +K 00040450

C IF (IHAT ,GE.6)u0OTD 375 00040460
If (IHAT ,GE, 15) 60O Tu 375 M(UD12260
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375
37

30
c4o
40

450
470
90
100
Cex,

C

i2v
130
125
135
140
145
150

WRITE(2,130) IYEAR,DEM(K) ;RRM(K) ; (TPRINT(I,K)s151,IHAT)

6070 37

WRITE(2,135)IYEAR,DEM(K) ,RRM{K) , (TPRINT(I,K)sI=1,IHAT)

CONTINUE

IF(IYR,EQ,1IGLTD 40

NO 30 I=1,1HATY

DO 30 J=2,IVR

TPRINT (I 1)STPRINT(I,1)+TPRINT(I,J)
IF(IHAT.GE.&)GOTD 450 ,

IF (IHAY _GE, 1%) GO TO 450
WRITE(2,140) {TPRINT(I,1),1%1,IHAT)
GOTU 470

WRITE(2,14S5) (TPRINT(I,1),1I31,IHAT)
CONTINUE

" FORMAT(/7)

FORMAT('CAPACLTY ADDED *,I4,'=*,14,'3°,F7,0,% Mw',

FORMAT(/'YEAR 7,°'DEMAND ',! RM

PRM =%,F5,3,%, LYRM =%2,F5,3,%, TREE PATH =x,1X,3011)
Y, PRM(',14,'=%,J4,")=',F6.3,"', TREE PATH = ',30I1)
- = FURMATS MUDIFIED FOR 14 OR 16 TECHNOLOGIES PER LINE

'S14(1X,A4,A2))

FORMAT(TI4,1X,F7,0,2X,F9.3,2X,14F7,0)

FORMAT(/'YEAR ',°'DEMAND ',' KM

'416(A4,A2))

FORMAT(IU,1X,F7,0¢1X,F5,3,2%,16F6.0)

FORMAT(/'TOTALS 15X ,14F7,0)
FUORMAT(/°*TOTALS',14X,16F6,0)
CONTINUE

RETURN

END
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SUBROUTINE PRTIPLD (MWHY sHYENLMoNCAPS, ICAP , MWLINML,ITYPsNSTZE,AVAIL, 00040730

+RRM,DEM, TKNAM,EUUT ;OUTTYP,00TAV,0UTOUT,0UTXL,FTIME, 00040740
+HYPROB ¢y NH NHY s IS, IYR,IP,NPNYPP,NVCPP,YEARS, TERMIN,DF (1, FRM) 00040750

c INCLUDE (AREEPPR) o MOD12290
C o ® = = = mw = ® = = ™ @ ® @« 2 == @ = © = = o= === M0I230
C = = DIMENSTONS MUDIFIED TO ACCOMMODATE THE 7 HYDRO M0OD12310
c TECHNOLOGIES. MOD12320
C = = o == o=mecoaaeesenee=emeensoe====-es-s-- MIDI2330
DIMENSIUN HYENLM(3,2),ICAP(100,2),1TYP(100), 00040760
+NSIZE(16) ,AVALL(9,2),TKNAM(16,2), 00040770
+EQUT(100,3,2),0UTTYP(8,2),0uTAV(7),0UTOUT(3,2), 00040780
+0UTXL(3,2) (HYPRUB(3) ,IS(30),YEARS(5),FTIME(2),MWHY(2) 00040790
DIMENSION TEN(3,2),RRM(30),DEM(30),0UTXLL(S),DFOL16) 00040800
LOGICAL TERMIN 00040810
INTEGER W . 00040820

L = = = c = = @ o ceceoeeeneeenoseone=e==s=-=-=-== MHIDI2340
c < = MWINC IS REAL TO ACCOMMODATE SMALL SYSTEMS M0D12350
REAL MWINC MOD12360

L = = = =« oc®weeoeomeeneoeenceeee====-=-== MDI23T0
OATA ILYR,1FYK,KN/0,0,0/ 00040821

C THIS SUBROUTINE PRINTS QUT PRODUCTION DETAIL TU THE FILE 00040830
C PDET(W=3) OR TPDET(Wz8), 00040840
W=3 . 00040850

IF (TERMIN)W=8 00040860

IF (NH,NE,1)60TO S 00040870
L13NHY 00040889

12=11 00040890

GOTO 8 00040900

9 11=1 00040910
I12=3 00040920

8 CONTINUE 00040930
IYR1=IFIX(VEAKS (1)) 00040940

IF (NVCPP,NE,1)GOTU 9 00040950
IFYR=1YR1+(IP=1) *NYPP+1 00040960
ILYRZIFYR+NYPP=1 00040970
IF(1P.ENL1) IF YREIFYR=1 00040980

9 IAYRSIYR1+1YR 00040990
WRITE (W,731) 00041000

IF (NVCPP,EQ.1,AND, .NOT.TERMIN)GUTO 30 00041010
WRITE(w,611)IAYR,RRM(IYR) ,PRM, (IS(1),151,1P) 00041020

GOTO 40 . 00041030

50 WRITE(W,613)IFYR,ILYR,RRM(IYR),PRM, (IS(1),1=1,IP) 00041040
40 CONT INUE 00041050
WRITE (W,731) _ 00041060
IF(NH.EQ,1)60TD 42 00041070

WRITE (W,621) ) 00041080

60T0 44 00041090

42 WRITE (w,622) 00041100
44 CONTINUE 00041110
IF(MAHY (1) LT 1 AND MWHY (2)  LT,1)G0OTO 45 00041120

IF (NH,EW,1)6OI0 47 _ V0041130

WRITE (W, 625) (HYPRUB(1),I=11,12) 00041140

GOTO 48 Vo041150

u7 WRITE(w,623) (HYPRUB(IL),I=11,1I2) 00041160
43 CONTINUE 00041170
45 CONT1INUE 0004118¢
IF(NH.EQ,1)GUID bY 00041190
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b
WRITE(W,631) 00041200
WRITE(W,041) 00043210
GOTO 65 00041220
60 WRITE(W,634) 00041230
WRITE (w,644) 00041240
05 IF(MWHY (1) JLTo1 AND ,MWHY(2) LT 1)IGUTD SO 00041250
WRITE(W,652) TKNAML10,1), 00041260
+TKNAM(1002)l(MWHY_(I)'I=102)0((HYENLM(I'JJJJ=193)0 00041270
+I1=11,12) ) 00041280
59 CONTINUE 00041290
WRITE(W,731) 00041300
DO 6002 K=1,NCAPS 00041310
LSITYP(K) 00041320
IF(L,67,10)60T0 6005 00041330
KN=MCAPS=K 00041340

IF(ICAP (K, 1) LE NSTZE(L)*MWINC)GOTD 6001 00041350 i
WRITE(W,662) TKNAMLL,1), 00041360
+TEKNAM{L,2) ¢ CICAP (K¢ J) ,Jd=1,2) s (CEQUT(K,I,J)}sJd51,2), 00041370
+1211,12) i 00041380
GOTO o002 00041390
6001 WRITE(W,661) (TKNAM(L,J) J=1,2),DF0CL), (ICAP(K,d)sd=1,2), 00041400
+((EQUT(K,1,d),J=1,2),1511,12]) 0004i410°
6002 CONTINUE ' 00041420
WRITE(W,731) . 00041430
C = = © © @« m © ® ™ & = c ® = = w © @« © = = = e o = o e« = o ==« == MIDI2380
C = « AVOID PRINT QUT IF KN=0 MUD12390
IF (K .EQe 0) GO YO 6008 MUD12400
5005 DO 6007 K=1,KN 00041440
L = = @ @ @« = @ o = @ =" @« = ©c @2 =« @« = «w = = = =o===xoaa===« MWD12e4i0
C - « 16 IS NOW THE BASE FOR OUTAGE DATA MUDi2420
C L=ITYP(NCAPS=KN+K) =10 00041450
L2ITYP(NCAPS=KN+K) =16 MOL12430
C m = oo = cow=oceee=nesesneeens====se-=-=== MIDI2A40
6007 WRITE(W,661)0UTTYP(L,1), ) 00041460
+OUTTYPCL,2) s OUTAVLIL) » CICAP(NCAPS=KN+K,J) ,J51,2), 00041470
+((EQUT(NCAPS=KN+K,I,J),Jd=1,2),1511,12) 00041480
6008 CONTINUE MOD12450
C = = @« o @ o @« ® © = = @ = = v o 2 0 ¢ =20 «eeoeceeec=«=o MIDI246O
WRITE(W,671) (DUTTYP(8,J)sJ=1,2), ((UUTOUT(TsJ),sd=1,2),1=011,12) 00041490
DO 6009 I=li,12 i 00041500
DO 6009 J=1,2 . 00041510
TEN(I,J)SHYENLM(I,J)+0UuTOUT(I,Jd) 00041520
DO 6009 K=1,NCAPS 00041530
TEN(I,J)STEN(L,J)*EQUT(K,I,J) 00041540
6009 CONTINUE 00041590
WRITE(W,691) (LTENLE,J),Jd51,2),1R]11,12) 00041560
WRITE(W,681) ((OUTXL(I,Jd),Jd=1,2),1511,12) 00041570
WRITE(W,731) : 00041580
PO 6010 I=11,12 ) 00041590
6010 TEN(CI,1)STEN(I,1)+TEN(I,2) 00041600
WRITE (W e711) (HENCLI,1),1I511,12) 00041610
DO 6020 I=sIt,l2 00041620
6020 OQUTXLLC(I)=O0UTXL(I,»1)AFTIME(L)+UUTXL(I,2)%xFI1IME(2) 00041630
WRITE (W,721) (UUIXLL(I),I=11,12) 00041640
: 6l3 FORMAT(*PROD, DETAIL ',14, 00041650
i +'=',14,"', RM=',F6.3,%, PRM=',F6,3,"', TREE PATH =',1%,3011/) V0041660
i oll  FURMAT('PRUD, DETAIL ",14,", RM3',F6.3,", PRMS!iFb.3; 00041670

5
i
&
&
i

‘
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621
o2
b2l
62sS
631
6bd1l

634
44

652
bol
602
671
b81
691
711
721
- 731

+', TREE PATH =°,1%,301I1/)

FORMAT (16X, "CAPACITY (MN) ', 15X, "PRUDUCTION ENERGY(GWH) ')
FORMAT(16X, "CAPACITY (MW) ', 1X, "PRODLCTION ENERGY (GWH) ')
FURMAT (15X, * (NORM WEATHEK)',3X, 'HYD PROBSY ,FS,3)
FORMAT (15X, ' (NORM WEATHER)} ', 3X,3("HYD PROB=Y ,F5,3%,3%x))
FORMAT (19X, "SEASONY, 4X,3(6X, "SEASON',5X))
FORMAT(*PLANTS AVL PEAK OFF £K ',3(4X,"PEAK',
+3X,'0FF PK'))

FURMAT(19X,'SEASON',QX,GX,'SEASON',SX)

FORMAT ("PLANTS AVL PEAK OFF PK ',4X,*PEAR?,

+3X, 'OFF PK')

FORMAT(/AU,A2,4X,4%X,217,1%X,3(FB.0,F9.0))

FORMAT (2A4,Fbl.3,217,1X,3(F8.0,F9,0))
FORMAT(2AGs2Xo8%,217,1X%X,3(FB8.,0,F9.0))
FORMAT(2A4,2X,19X+s3(F8,0,F9,0))

FORMATC('LOLP(DAYS/10 YR)',13%X,3(F8,2,F9,2))
FURMAT(/'TOTAL',24X,3(F8.0,F9.0))

FURMAT(YYEARLY TOTAL',17X,3(8X%,F9%9,0))

FORMAT('YEARLY LOLP(DAYS5/10 YR)*,6%,3(8X,F9.2))
FORMAT(Y ')

WRITE (,731)

RETURN

END
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SUBRUUTINE PRYAPCUYEARS,IS,NVCPPIVK, MF, IP,EUUT, ITYP,CAP,UUTCAP, 00041910

+AMM, ENYEAR, UUTXL pAPCDET, TVC,NYPP , TRNAM ,GUTIYP ,NLP ,NTPO, TERMIN, 00041920
+LBMAX, PRM) i 00041930

c INCLUDE (AREEFPPR) MOD12470
LOGICAL APCDET A 00041940

C = ¢ © @ oo o ¢ = % e = c«=2eceooeosesncoceosescoss== MDI2LS)
[ = « DIMENSIONS MODIFIED YU ACCOMMODATE 16 TECHNULOGIES. M0OD12490
DIMENSION YEARS(S),IS(30),EQ0UT(100,3,2),ITYP(100), 00041950
+CAP(16),0UTCAP(7), 00041960
+0UTXL(3,2)  TKNAM(16,2),0UTTYP(8,2),T0T(5),TOTOUT(3) 00041970

C © © @ @« @a @ = % ©® o © o ® @ o » ® ©« o © @ o o === == MIDI2SS500
INTEGER W 00041980
LOGICAL TERMIN 00041990

DATA ILYR,IFYR/0,0/ L 00081991

c 00042000
C THIS SUBROUTINE PRINTS THE PRODUCTION CuST TABLES 0OUTY TO TuE 00042010
¢ REPORT PCOS(w=4) UR TPCOS(W=9). 00042020
c 00042030
w=4 000420640
IF(TERMIN)W=9 00042050
AMM=TVC*1000,/ENYEAR 00042060
IYRI=IFIX(YEARS (1)) 00042070

IF (NVCPP,NE.1)G0OTO 10 00042080
IFYREIYR1I+(IP=1)aNYPP+1 00042090
ILYRSIFYR+NYPP=] 00042100
IF(IP.EQ 1) IFYRSIFYR=] 00042110

10 IAYR=IYR1+IYR 00042120
C 00042130
IF(.NOT,APCDET)GOIO 400 - 00042140

IF (APCDET)WRITE(W,120) 00042150

IF (NVCPP . NEo1OR,JERMIN)IGOTO 20 00042160
WRITE(w,100)IFYR,ILYR,ENYEAR,AMM,PRM, (IS(1),I=1,1P) 00042170

GOT0 30 ) 00042180

20 WRITE(W,110)IAYR,ENYEAR, AMM,PRM, (IS(I),I=1,1P) 00042190
30 IF (,NOT,APCDET)GOTO 400 00042200
WwRITE (W,130) 00042210
WRITE(wW,140) 00042220
IF(TERMIN)IYRIZSIAYR=NPsNYPP~LOBMAY 00042230
WRITE(W,150)IYR1 00042240
WRITE(W,130) 00042250

DO 40 I=1,5 . 00042260

40 TOT(I)=a, 00042270
DO S0 [=1,NLP 00042280
L=ITYP(1) _ 00042290

C = = @ = @ 0 =« = = = @ w = = © @« = « = =« = «a = = o <= M0D12510
c = « CHECK IF CaP(L) EQUALS ZERO M0D12520
CF=0, MOD12530

IF (CAP(L) .tG, 0.) GO TO 45 MOD12540
CF=EOUT(I,1,2)/7(8.76%CAP(L)) - 00042300

45 CONTINUE MUD12550

C = 0 © o e =2 v @ © © © @ « @ © 2 @ 06 © o @ © = o o =mwoce=oe=== MIDIS2S6!
WRITE(W,160) TKNAMIL, 1), 00042310
+TKNAM(L,2) ,CAP (L) EOUT(L,1,2),CF,EUUT(1,2,1),E0UY(I,2,2) 00042320
+,EOUT(I,3,1) 00042330
TOT(1)=TOT(1)+CAP(L) 00042340
TOT(2)=TOT(2)+EDUT(I,1,2) " 00042350
TOT(3)=TOT(3)+EVUT(I,2,1) 00042360
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TOT(4)=TUT(4)+EVUI(T,2,2) 00042370

TOT(S)STOT(S)+EUUI(I,3,1) 00042380
CONTIHUE 00042390
CF=T0T(2)/(8,762TUT(1)) 00042400
WRITE(W,170)TOT(1),TOT(2),CF, (TOT(I),153,5) 00042410
NLPP1=NLP+1 00042420

00 55 I=1,3 . . 00042430
TOTOUT (1) =0, 00042440

DO 70 I=NLPP1,NTPU 00042450

e @ m e mEmeeew e e wme e e mee .. .o e = c==a=e= MODIESTU

= = 16 IS NOW THE BASE FOR OUTAGE DATA M0D12580

LITYP(I)=10 00042460
L=ITYP(I) = 16 MOD 12590

e m e e mem®eme®me e n =% e =w e ®w====-=m= MIDIRGUO
IF(L,E0.8)5UTO 57 00042470

e e @ m e e mm e ®Em ... = =.e=®===-===«~ MIDI2610

= « CHECK IF OUTCAP(L) EGUALS ZERUL MDD12620

CF=0. M0D12630

IF (OUTCAP(L) LEG. 0,) GO TO Se ’ MOD12640
CF=EUUT(1,1+,2)/7(8.76%0UTCAP(L)) 00042480

56 CONTINUE MOD12650

- e wemmem® e e e " e me e e " = ame e ®e®oe=®= MIDI26OD
WRITE(W,180)0UTTYP(L,1), ) 00042490
+0UTTYP(L,2),OUTCAP (L) EOUT(I,1,2),CF,EOQUT(L,3,1), 00042500
+EOQUT(I,3,1) 00042510
TOTOUT(1)=TOTOUT(1)+0UTCAP(L) 00042520

GOTO 60 . 00042530
CONTINUE 00042540
WRITE(W,190) (UUTTYP(LsJ) ,J51,2) ,EQUT(I,1,2),EQOUT(I,3,1), 00042550
+EOUT(1,3,1) 00042560
CONTINUE 00042570
TOTOUT(2)=TUTOUT (2)+EQUT(I,1,2) 00042580
TOTOUV(3)=TUTOUT(S)+EQUT(T,3,1) 00042590
CONTINUE , 00042600
WRITE(W,200) (TOTOUT(I), I=S1,3),TOTOUT(3) 00042610
TOT(1)STOT (L) +TOTUUT (1) 00042620
TUT(2)=TOT(2)+TOTUUT (2) 00042630
TOT(3)sSTOT(3)+TOTUUT(3) 000426490
TOT(S)=TOT(5)+TOTUUT(3) | 00042650
WRITE(w,210) (TOT(I),I21,5) 00042660

" ] 00042670
100 FORMAT (*ANNUAL PRUD ', 14,%=',I4,%2',F8.0,"' GwH,',Fb6,1, 00042680
+' M/KiNH, PRM=',Fb6.3,"', TREE PATH=',1X,3011) 00042690

110 FORMAT (YANNUAL PRUD ',14,'37,F8,0,' GWH,',F6.1, 00042700
+' M/KWH, PRM=',F6.3,', TREE PATHS',1Xx,3011) 00042710

129 FORMAT (/) 00042720
130 FORMAT(' ') 00042730
140 FORMAT (*TECHNOLUGY?,6X%, '"CAPACITY ', 4X, "ENERGY ', 2X, 00042740
+'CAPACITY Y, 2X," V/0 COST',2X, "ENV CUST',2X,'TOTAL COST?) 00042750

150 FORMAT (20X, ' (MW)*,5X, " (GWH) FACTOR®,SX,"(',I4,% DOLLAKS = °* 00042760
+, "MILLIONS) ') 00042770

- e e e w e e e e " . e e e "= ® %> % o -====®==== MOI2BTO

= « FURMATS 160-210 MUDIFIED Tu SHUW 3 PLACES TO THE mMOD12680

RIGHT OF THE UECIMAL ON THE PRILES OUTPUT M0D12690

Ciod FORMAT(ALG, AL, 1IR,F7,0,2X,FB,0,2X,F8,5,5X,Fb,0,4%X,F6,0,06X%X,F6,0) 00042780
160 FORMAT (A6,A2,11X,F7,0,2X,F8,0,2X,F8,3,3%X,F8,3,2%x,F8,3,4%,F8,3) ~mOD12700
Cl70 FORMAT(/'SYSTEM TUTAL'»4X,F8,0,2X,FB8.0,2X,F8.3,5%X,F6,0,4X%, 00042790
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170 FORMAT (/'SYSTEM JOTAL",4X,FB8,0,2X,FB.0,2X,F8.3,3Xx,FB.3,2%, MoD12710

c +Fb6,0,06X,F6,0/) 00042800
+F8.3,4%X,F8.37) MOD12720

C180 FORMAT(2A4,8X,FB,U,2X;FB8,.0,2X,FB8.3,3Xx,FB,0,14X,F8.0) 00042810
189 FORMAT (2A8,8X,F8.0,2X,FB8.0,2X,F8,3,3X,F8,3,14%X,F8.3) MuD1273¢0
Ci90 FORMAT(2A4,18X,F8.,0,13%X,FB,0,14X,F8.0) . 0004282¢
190 FORMAT (2A4,18X,F8,0,13X,FB8.3,14%X,F8.3) M0D12740
€200 FORMAT(/'OUTAGE TOTAL®,4%X,F8,0,2X%X,FB,0,13%,Fb,0,14X,F8.0) ¢0042830
200 FORMAT (/°0UTAGE TOTAL®,4%X,F8.0,2X,F8,0,13X,FB,3,14X,F8.3%) MOD12750
C210 FURMAT(/°*TOTAL®,11X,F8,.0,2X,FB.0,13%X,F6,0,2X,F8,0,04X,FB.0) 00042640
210 FORMAT (/°'TOTAL" o 11XsF8.0,2XsF8.0413X,FBa3,2X,FB8.3,4%,F8.3) - M0Di2760
C © ©o ©o @ @ @ @ © &0 8 @ ® @ © © © © @ © B P W B O O DO =W w P DD O MoDi12770
400 CONTINUE 00042850
RETURN 00042860

END 00042870
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SUBROUTINE PRTFINUIFFYR, ILFYR,CURD,ANNF X ANNEX, ISoNP,FINUOET,PRM) 00042880

C © v @ 0 = @ @« ® = 0 @ = ® o = == ® @ ® = @« ==« === === o MIDI2T60
c = = DIMENSIONS MODIFIED TO ACCUMMODATE 1o TECHNULUGIES Mop1279¢0
C = = @ @ @« @ ©« ® ® @ ® » ® @ =« w = = o o « = e ==« ==« M0D12800
COMMON /C1/ TTCRAT,NCONM,PHORZIN,HORIZN,INFLA,NPRUS,NGTEC,LB(l6), 00042890
+DBTRT,FAIADJ, I TCNOR, TAXMAR,EURT ,PRER]T 00042900
COMMON /C3/ EXCPLM(100),CWIPC100),CC ,DINT(100),LAGR(16) 20042910

+ LAFUDC(100),0ITC(100),CAPCST(16),DINVST(LUL0O),RTBASE(100), 00042920

+ FCwIP(16,13),NCON(16),FAFUNC(16,13),LEN(100),PCWIP,BONDRT(100), 00042930

+ EGRO(100),ASSETS(100) ,EXCOST(100),FIXCHG(100V),AS8578 00042940

+ oAAMORT(100),CURCAP(16,100),ESC(16),ADDION(L00),DEPREC(100), 00042950
+TAXES(100),COVER(C100) ,RATINT(100),DELTA(100),CUFCAP(100), 00042960
+RETINT(100),PREFER(100),COFCOM(100),ADDPON(100) 00042970
INTEGER PHORZN,HORIZiN 00042980
LOGICAL CURD,FINDET : 00042990
DIMENSION I5(30) 00043000

C 00043010
C THLIS SUBROUTINE PRINTS THE FINANCIAL DUTPUT TO THE REPURT 00043020
C FInNOUT, 00043030
c 00043640
IF(LNOT,FINDET)GOTO 10 00043050
WRITE(1,100) 00043060

10 WRITE(1,110)IFFYR,ILFYR,ANNFX,PRM, (ISLI),I=1,NP) 00043070
IF(,NOT FINDET)G0TO0 200 000430890

IF (CURD)GOTUL 20 ' 00043090
WRITE(1,120) IFFYR 00043100

0T0 30 00043110

20 WRITE(1,130) 00043120
30 WRITE(1,140) 00043130
WRITE(1,150) 00043140

DO 40 I=1,PHOKZN 00043150
IV=IFFYR+I=1 00043160

49 WRITE(1,160)IY,COVER(I) ,RATINT(I),COFCAP(1),exCOST(I), 00043170
+ASSETS(I),RTBASE(Y) DINT(I),DITC(1),FIXCHG(T) 00043180
WRITE(1,100) 00043190

60T0 200 . 00043200

C PI1=SPHORZN+1 00043210
C DO S0C IsP1,HORIZN 00043220
C IY=IFFYR+]I=1 00043230
€C S0 WRITE(1,180)1Y,EXCUST(I) RVBASE(I)DINT(Y) ,FIXCHG(I) 00043240
c . 000432590
100 FORMAT(Y ') 00043260
iio FORMAT('FINANCES ",Id4,'=',14,'2 LEVEL FC=',=-3PF4,1, 00043270
+' M/KWH, PRMsS',0PF6,3,', TREE PATH3',1Xx,3011) 00043280

120 FORMAT (/743X,14,"' DOLLARS IN MILLIONS'/) 00043290
130 FORMAT(/741X, "CURRENT DOLLARS IN MILLIONS'/) 00043300
140 FORMAT(7X,YINTERST INTERST COST OF Ex FIM',13X, V0043310
+'RATE',13X%,'ITC FIXED?'Y) 00043320

150 FORMAT('YEAR COVERAGE RATE CAPITAL CusSTS ASSETSY, QU043350
+! BASE 1IMTERST USED CHARGE'/) V00433490

io0 FORMAT (14,2X,t8,2,2F8,3,-6PF8,0,~6PF9,0,=-6FP3F8,0,=6PFY9,0) 00043350
180 FORMAT(IY,20X,=6PF8,.0,9X,=0P2FB8.,0,8%,-6PF9,0) 00043360
200 CONTINUE 00043370
RETUKN 00433890

END V0043390
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SUBROUTINE WRIPRCUFIXPRC,VARPRC,AIF,IFFYR, ILFYR,HORIZN, IS NP, 00043400

+PRM, ANNVC ¢ ANNF X, OMM) 00043410
DIMENSION FIXPRC(100),VARPRC(100),1IS5(30) 00043420
INTEGER HORIZN 00043439

c . 00043440
C THIS SUBROUTINE PRINTS QUT PRICES BY YEAR FOR EACH COMPLETE 00043450
C TREE PATH, OuTPUYT GOES TO THE REPORT PRICES, ’ 00043460
c 000434870
c ANNTOT=ANNVC+ANNF X 00043480
WRITE(7,140) 00043490
WRITE(7,100) IFFYR,ILFYR,ANNVC,ANNFX PRM, (IS(I1),1I31,NP) - 00043500
WRITE(7,110) . 00043510
WRITE(7,120)IFFYR 00043520
WRITE(7,140) 00043930
IY=1IFFYR 00043540

AF=1, ‘ 00043550

OMF UMM 00043560

c 00043570
00 10 I=1,HURIZN 0004358¢
VARP=VARPRC(I) 00043590
TOT=VARP+FIXPRC(I) 00043600

OMF =OMM% AF 00043610
VFZVARPRC (1) *AF 00043620
FFSFIXPRC (1) ®xAF 00043630

1FSVF +FF+0MF 00043640
WRITE(7,130)IY,VARP,FIXPRC(1),TOT,VF,FF,TF 00043650

AFSAF %A IF 00043660

10 IYsIY+1 00043670
wRITE(7,140) 00043680

100 . FORMAT('PRICES(M/KNH) ', 14,'=",14,"'3",<3PFb.1," VYE+D,;', 00043690
+Fbol," FIX,',"' PRMZ®,0PFS,.3,', TREE KATHS ?,3011) 00043700

110 FORMAT(/'"YEAR',2(TX," VeE+N FIXED TUTALY)) 00043710
120 FORMAT(CL1L1X, ' (M/KWH = ',14,° DOLLARS)',6X, 00043720
+' (M/KWH = CUKRENT DOLLARS) ') 00043730

130 FORMAT (14,2(9X,=3P3F7,1)) 00043740
1440 FORMAT(* ') - 00043750
RETURN 00043760

END 00043770
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SUBRODUTINE PTCOST(SIDE,CNDOLPVAEN,CUST,NUtM, IFFYR, IFRMYK, Vovus780

+ILRMYR,PR#, ANIZE,CNSYS,ENTS) 00043790

c 00043800
LOGICAL SIDE,CNDOL,CNSYS 00043810
OIMENSION CUST(7,5),8uUM(7) ) 00043820

c 00043830
C THIS SUBROUTINE PRINTS OUT THE SUMMARY CUSYT TU CUNSUMERS 1N 00043840
€ FIXED COST, VARIABLE COST, REVENUE REGUIREMENT, ENVIRONMENTAL 00043850
t CUST, OUTAGE COSTy AND TOTAL COST CATAGORIES FUR EACH 00043860
C PLANNING RESERVE WARGIN, IF THERE ARE 8 (R MORE PLANNING 00043870
C RESERVE MARGINS, THE TRANSPOSE OF THIS TABLE IS PRINTED. 00043880
c 00043890
C WRITE SUMMARY TABLE WHEN THERE ARE 8 OR MORE PLANNING KESERVE 00043900
C MARGINS, . 00043910
c ~ 00043920
DATA FRAC/0./ 00043921
IF(.NOT,SIDE)LOTO 20 00043930

IF (NUM NE.1)60T0 10 0004394¢
WRITE(10,200) 00043950
WRITE(10,200) 00043960
IF(CNDOLYWRITE(10,300) IFFYR 00043970
IF(.NOT . CNDOL)WRITE(10,310) 00043980
IF(CNSYS)WRITE(10,315)IFFYR 00043990

IF( . NOT CNSYS)WRITE(10,317) 00044000
WRITE(10,320) 00044010
WRITE(10,330) 00044020
WRITE(10,340) - 00044030
WRITE(10,350) : 00044040
WRITE(10,360) {FRMYR, ILRMYR 00044050

C 00044060
10 WRITE(10,370)PRM, L(COST(I,J),451,5),1=1,2) 00044070
GOTO 800 00044080

c 00044090
C WRITE SUMMARY TABLE IN STANDARD FORM 00044100
C WRITE COSTS IN MILLIONS OF DOLLARS PER YEAR, 00044110
c . 00044120
20 WRITE(10,200) i 00044130
C 00044140
WRITE(10,400) IFKMYR, TLRMYR 00044150
WRITE(10,200) . 00044160
WRITE(10,405)(COST (I, 1), 121,NUM) ’ 00044170
WRITE(10,200) ) 00044180
IF(.NOT,CNDOL)WRITE(10,410) 000441990

IF (CNDOL)WRITE(10,415) IFFYR 00044200
IF(CNSYS)WRITEC10,417)IFFYR 00044210
IF(.NOT ., CNSYSIWRITE(10,418) 00044220
WRITE(10,420) 00044230
ARITEC10,200) 00044240
WRITE(10,430)(COSVY(I,2),1=1,nUM) 00044250
WRITE(10,440) (COST(I,3),I=1,NUM) 00044260
WRITE(10,200) 00044270

00 30 I=1,NUM - 00044280

30 SUMCI)=COST(I,2)+COST(I,3) 00044290
WRITE(10,450) (SUM(I),I=1,NUM) 00044300
WRITE(10,200) 00044310
WRITE(10,460) (CUOST(I,4),151,NUM) 00044320
WRITE(10,470)(COST(I,S),I=1,NUM) 00044330
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40

45

a7
C

WRITE(10,200)

DO 40 I=1,NUM
SUM(I)=3UM(I)+CUST (I 4)+COS1(1,9)
WRITE(10,480) ASUM(I),I=1,NUM)
NUMiSNUM=]

IF(NUML LT,1)60TO 47

DO 4S5 1=1,NUML
SUM(I)=sSUM(I+1)=8UM(I)
WRITE(10,490) (SUMLI),I=1,nuUmMl)
CONTINUE

C. WRITE COSTS IN MILLS/KWH

c

60
50

70

840

85

a7

c
C
200
300
310
315
317
320

330

340,

390
360

WRITE(10,200)

ARITE(10,200)

IF(NOT ,CNDUL)WRITE(10,410)
IF(CNDOL)WRITE(10,415)IFFYR
NRITE(10,425)

WRITE(10,200)

IF (CNSYS)FRACS1000,/7ENTS
IF(JNOT,.CNSYS)FRACS1000,/(PVAENXANIZE)
bU S0 T=1,NuUM

D0 60 J=2,5
COST(I1,J)=CUST(I,J)*FRAC ,
CONTINUE

WRITE (10,530) (COST(I,2),I51,NUM)
WRITE (10,540) (COS (I,3),I=1,NUM)
WRITE(10,200)

00 70 I=1,NUM
SUM(I)=COST(I1,2)+C0OST(I,3)
WRITE(10,550) (SUM(I),I51,NUM)
WRITE(10,200) v .
WRITE (10,560) (COSY (I,4),1=1,NUM
WRITE(10,570) (COST(I,5),151,NUM).
WRITE(10,200)

DO 80 I=1,NUM
SUM(T)=SUM(I)+COST(I,4)+COST(L,S)
WRITE(10,580) (SUM(I) (I51,NUM)

IF (NUM1 ,LT,1)60T0 87

D0 85 I=1,NuMl ]
SUM(I)=SUM(I+1)=SUM (1)

WRITE (10,590) (SUM(I),I=1,RUM1)
CONTINUE

FORMAT(Y ')

FORMAT (28X, "LEVELLIZED ',1I4,' DOLLARS")
FORMAT (27X, "LEVELL1ZED CURRENT DOLLARS')

FORMAT (20X,14,"' SYSTEM S12E?)

FORMAT (17X, '"CURRENT SYSTEM SIZE')

FORMAT (12X, "MILLIUNS OF DULLARS PER YEAR', 11X,

+'MILLS PER KILOWATT=HOUR')

FORMAT ('PLAMNING')

FORMAT("RESERVE',2(°* FIXED VAR ENV OUTAGE TOTaAL"))
FORMAT ("MARGIN ',e2(" COST cosT CosT cosY CusSTY))
FORMAT(* (', I4,%~%,14,%)"'7)
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00044340
00044350
00044360
00044370
00044380
00044390
00044400
00044810
00044420
00044430
00044440
00044450
00044460
00044470
00044480
00044490
00044500
00044510
00044520
00044530
00044540
00044550
00084560
00044570
00044580
00044590
00044600
00044610
00044620
00044630
00044640
00044650
00044660
00044670
00044680
00044690
00044700
00044710
00044720
00044730
00044740
00044750
00044760
00044770
00044780
00044790
00044800
00044810
00044820
00044830
00044840
00044850
00044860
00044870
00044880

00044890

00044900




370

400
4095
0410
419
417
418
420
425
430
4494
450
460
470
480
490
930
540
9540
S60
570
580
590
800

FORMAT(FS.3,3X,5F7,0,1X,5F7.2)

FORMAT (25X, "PLANNING RESERVE MARGIN (*,X4,%=',14,%)°¢)
FORMAT(23X,7F8,3)

FORMAT('LEVELIZED CURRENT % COST,')

FORMAT('LEVELIZED ',I4,' & COST,?')

FORMAT(I4," SYSTEM SIZE,')

FORMAT('CURRENT SYSTEM SIZE,')

FORMAT(*MILLIUNS UF § PER YEAR '",7F8,3)

FORMAT('MILLS PER KILOWATT-HOUR?')

FORMAT('FIXED COSI VoTFBL0)

FORMAT (*VARIABLE COST V., 7F8,.0)
FORMAT ("REVENUE REQUIREMENT ', 7F8,0)
FORMAT (PENVIRONMENTAL COST ', 7F8.0)
FORMAT('OUTAGE COST Y2 TFB,.0)
FORMAT(*TOTAL COST TO CONSUMERS',7F8,.0)
FORMAT('CHANGE IN TOTAL COST 'y4X,6F8,0)
FURMAT('FIXED COST Y, TF8.2)
FORMAT("VARIABLE COST 'y7F8.2)
FORMAT ("REVENUE REQUIREMENT ', 7F8,2)
FORMAT("ENVIRUNMENTAL COST ', 7F8.2)
FORMAT (*UUTAGE COST 'V, TF8,2)
FURMAT('TOTAL COST TO CONSUMERS',7f8.2)
FORMAT('"CHANGE IN TOTAL COST ',4%,6F8,2)
CONTINUE

RETURN

END
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00044910
00044920
00044930
00044940
00044950
00044960
00044970
00044980
00044990
00045000
00045010
00045020
00045030
00045040
00045050
00045060
00045070
00045080
00045090
00045100
00045110
00045120
00045130
00045140
00045150
00045160
00045170
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SUBRUUTINE TERM(AMM,EEVE,DF sAIF ,0LR, ALR,LR,LBMAX ;AL , ALPHA,
+BETA,DEM,EGRO, YLF yCUHY, TOTCAP,F IXCHG , PKM,RKM, TFC,
+TERMVC , VARPRC sENT8,CGR,DEM7 8, ADAHOKR , TEROAM, FOMRE T , DFLEV ,DESC,
+DISTRA,PRMBEF , PRMAF T, IFFYR, IFRMYR, ILRMYR,LBAVE,D1S,
+TOM, TEM, TERMEC, TERMOC , CSENVT ,CSOUTT)

DIMENSION DEM(30),EGRO(100),FIXCHGE(100),RRME30),ADAHOR{100),
+VARPRC (100) , TFC(100)  TEROAM(100) ;FOMRET(100),DIS(100)

LOGICAL LONG

THIS SUBROUTINE CUMPUIES THE TERMINAL FIXED AND
VARIABLE CHARGES, INPUT FOR VARIABLE COST 15 THE CURRENT
VARTABLE CUOST AMM IN FYR M/KWH AND THE LONG RUN VARIABLE CUST
EEVC. INPUT FOR THE FIXED COST
IS THE TERMINAL FIXED CHARGE TFC IN $/MW=YR AND SYSTEM CAPACITY,
SYSTEM CAPACITY IS USED TO RETIRE LR CAPACITY (EXCEPYT HYLRU)
AT A LINEAR RATE UVER THE BUOOK LIFE., OUTPUT ARE THE TERMINAL
TERMEC, TERMOC, TERMVC, AND FIXCHG,

TERMVC=0,

TERMEC=0,

TERMOC=0, s

DOF=DLK

AAF=ALR

GCUM=§ ,+CGR

TEC=EEVC%i000,

C=AMMX1000,

RETIRE=(TOTCAP=CUHY) /FLOAT(LBAVE)
SYSCAP=TOTCAP

FCT=0,
ADDT=0,
RETT=0,

DO 100 I=1,LBMAX
MOKE=I=-LBAVE

LONG=MORE ,6T,0

DDF=DDF 2DF

AAF=AAFxALF
LCUMSGCUMTYEGRO(LR*I)
ENERGY=ENT8%GCUM
RHOSFLOAT(I) /ZFLOAT(LBMAX)
KH=1,

IFCI LY 2)RHSFLUAT(TI) /2,

CALCULATE VARfAuLE COSTS

ECTEMP=AAFXENERGY X ( (1 o=RHO) *xTEM+RHUXCSENVT) %1000,
UCTEMP=AAF xENERGY® ((1,=RHU)ATOM+RHU®CSOLBTT) #1000,
TERMECE=TERMEC+DDFAECTEMP

TERMOC=TERMUC+DDF sOCTEMP

VCTEMPSAAFXENERGY* ((1,=RHO) *C+RHO%TEC) .
TERMVC=TERMVC+DOF *VCTEMP

VARPRC (LR+1+I)=VCIEMP/ (ENERGY*AAF) -
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00045180
00045190
00045200
00045210
00045220
00045230
00045240
00045250
00045260
00045270
00045280
00045290
00045300
00045310
00045320
00U45330
00045340
00045350
00045360
00045370
00045380
00045390
00045400
00045410
00045420
00045430
00045440
00045450
00045460
00045470
00045480
00045490
00045500
00045510
00045520
00045530
00045540
00045550
00045560
00045570
00045580
00045590
00045600
00045610
00045620
00045650
00045640
00045650
00045660
00045670
00045680
00045690
00045700
00045710
00045720

00045750

00045740




C SET UP AND CALCULATE FIXED COSTS

100

ADDCST=TFC (1) xAAF

DISCST=DISTRAX(1,+*DESC)a*x (LR+I)*AAF*DFLEV
FOMRSFOMRE T (I) ®xAAF .
TEROSTERUAM(TI) XAAF

IF (LUNG)RETIkE=0,

SYSCAP=SYSCAP=RETIRE
IF(LONG)SYSCAP=SYSCAP-ADAHOR (MOKE)
DEMAND=DEMTExGCUM

CALL PRMGN(PRMBEF ,PRM,PRMAFT, IFRMYR, ILRMYR; IFFYR+I+LR,
+PRMGIN)

RM=RHAPRMGIN+ (] ,=RH) *RRM(LR)

IF(RM GT (PRMGIN)RMSPRMGIN

TARGET=(1,+RM) xDEMAND

ADVD=TARGET=-SYSCAP

IF(ADD LY 0. )ADD=0,

ADAHUR(I)=ALD

ADLDT=AODT+ADD

RETTSRETT+RETIRE
IF(LONG)RETT=RETT+ADAHUR (MURE)
DIS(I)SENERGYADISCLST
FCT=FCT+ADD*ADDCSI+ENERGYXDISCST

IF(LUNG) FCT=FCT=ADAHOR(MURE)*TFC(MORE) *ALK*AIF *&*MORE=DIS (MOKE)
FIXCHG(LR+I+1)SFCTI+(ADDTATERO-RETTAFUOMR)*1000,
SYSCAP=SYSCAP+ADD

CONTINUE

RETURN

END
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00045750
00045760
00045770
00045780
00045794
00045800
00045819
00045820
00045830
00045840
00045850
00045860
00045870
00045880
00045890
00045900
00045910
00045920
00045930
00045940
00045950
00045960
00045970
00045980
000459990
00046000
00046010
00046020



"SUBROUTINE INIEG(MATRIX,NSTGS,LR) . 00046030
C = @@ o= = o =2 == o= a2 =o0ceo2scao0onos=eceosses==s MIDIABLO0
c = = DIMENSIONS AND DO LOOP FINAL VALUES HAVE BEEN MoD12820
c MODIFIED TO ACCOMMODATE ThE 7 HYDRU TECHNOLUGLES, ™MOD12830
C = = ® @« = = @« » @ ©« = ©c % » @« ® = ® « =5 oeececse=es=c KH0DI2840
REAL MATRIX(16,31.1) 00046040
DO 20 IS=1,NSTGS ’ 00046050
ISTAGE=NSTGS+1~18§ 00046060
C D0 1S I=1,10 00046070
Do 15 1I=1,16 M0D12850
DO 10 IY=1,LR 00046089
10 MATRIX(I,IY+1, ISTAGE)SMATRIX (I IV#1,ISTAGE)+MATRIX(L,1Y,ISTAGE) 00046090
15 CONTINUE 00046100
20 CONTINUE . . 00046110
RETURN 00046120
END 00046130
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SUBRUODTINE DIFF(MATRIX,NSTGS,LR) 00046140

€ o c o o o= = n6oceneaemesenneeseesseeese=== MIDI2BOO
c ~ = DIMENSTONS AND DU LUOP FINAL VALUES MUDIFIED Tu MOL 12870
c ACCUMMUDATE THE 16 TECHNOLUGIES. MOD1288¢
REAL MATRIX(16,3%51,1) . 00046150
DO 20 I8=1,NSIGS 00046160
ISTAGE=NSTGS+1~18 00046170
c nO 19 I=1,10 00046180
Do 15 I=1,106 : MUD12890
DO 10 IYE=],LR 00046190
IYsLK+1=-1YE 00v46200
10 MATRIX (I LY+, ISTAGE)SMATRIX (I, IV+1,ISTAGE)=MATRIX(I,1Y,ISTAGE) 00046210
15 CONTIMUE . 00046220
29 CONTINNE . 00046230
RETURN 00046240
END 00046250
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SUBROUTINE ULSTAT(CERP,L1,L2/L3,LYR,IYRDEC,LsREQADD, TARGET, 00046260
+TPLAN,ADD, ITYP, TKNAM,AJ,PLAN,ERROR , AMW L RP1, ISTAGE, 00046270
+TEP,AVLAVLLYR, AMNAVL) 00046280
C o ® @ 0 @ 60« = = 0 = o @ 2 «a = = = = © 2 oo oc2a=oa MOD12900
c = = DIMENSIONS AND DO LOOP FINAL VALUES HAVE BEEN MOD12910
c MUDIFIED TO ACCOMMODATE YHE 16 TECHNOLUGIES, MOD12920
C © ® ® = w = @ ® ® © = @ © = @« « ® ® ® ® ® = @ = ©w WS w > e o= MINI2930
DIMENSTON CEP(16,31,3),TKNAM(16,2),Ad(16),PLAN(16},ERRUR(16), 00046290
+AMW(16,3),TEPL1G) 00046300
LOGICAL L1,L2,L3,AVL(16),AVLLYR(16),AMWAVL(16,3) 00046310
WRITE(11,100) 00046320
WRITE(11,110)LYR, IYRDEC,L 00046330
WRITE(11,120)REQAUD, TARGET, TPLAN 00046340
WRITE(11,130)A00,JTYP,ISTAGE 00046350
WRITE(11,140) L{TKNAM(I, 1) ,J=1,2),151,16) 00046360
WRITE(11,150) 00046370
WRITE(11,200) (AJ(X),151,16), (PLAN(I),I=1,10), 00046360
+(ERRUR(I),I=1,16), (TEP(1),151,16) 00046390
WRITE(11,210) 00046400
WRITE(11,200) ((AMWN(I,18),151,16),1551,3) 00046410
WRITE(11,220) 00046420
WRITE(11,250) (AVL(I),IS1,16), (AVLLYR(I),I=1,16), 00046430
+((AMWRAVL(I,IS8),1=51,16},16=1,3) 00046440
IFC.NOT L1 oANU . NOT L2,AND, NOT,L3)BUTO 20 00046450
CALL DIFF(CEP,3,LKP1) 00046460
WRITE(11,260) 00040470
IFC(LI)WRITELL1,300) C(CEPCL,IY, 1), 151,16),1Y=1,LRP1) 00046480
IF(L2)WRITE(11,300)(CCCEP(I,1Y,2),1I=1,16),1IY=1,LRP1) 000464990
IF(L3IWRITE(LD, 300)((CEP(I.IY.3):I 1:16),IY 1.LRP1) 00046500
CALL INTEG(CEP,3,LRP1) 00046510
20 WRITE(11,400) 00046520
100 FORMAT(/'DECIbIUN STATUS'/) 00046530
110 FORMAT('LYR =',13," IYRDEC =°,13,' L 5%13) 00046540
120 FORMAT ("REQADD =*,F8,0,' TARGET =',FB8,0,' TPLAN =7, 00046550
+F8.0) 00046560
130 FORMATC'ADD =9,FB8,0," MW OF TECHNOLOGY',I2,' FROM STAGE',I2) 00046570
140 FORMAT(8XK,16(1X,A4,A2)) 00046580
150 FORMAT (YADD JUST, PLAN, ERROR, 1EP:') 00046590
200 FORMAT((8X,16F7.0)) 00046600
210 . FORMAT('AMW 1 2 331) 00046610
220 FORMAT('AVL, AVLLYR, AMWAVL 1 2 3:3Y) 00046620
250 FORMAT((Bx,16(t6X,L1))) 000466350
260 FORMAT(/YCEP L1 L2 L3:Y) 00046640
300 FORMAT (/7 (8X,16FT7,0)) 00046650
409 FORMAT (' ') : 00046660
RETUKNM 00046670
. END : 00046680
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SUBROUTINE FALPHALCLOC,SIGMA,SIGALK,NP,NPMAX,ALPHA) 0004669y

DIMENSION CLDC(10,1) 00046700

c : 00046710
C THIS SUBROUTINE FINDS ALPHA FOR USE IN GEWNERATING 1HE PROBABILLTY 00046720
C TREE, 00046730
IF (NP.NE,1)6010 20 00046740
ALPHA=,T3 00046750

6OTO 100 00046760

20 CONTINUE 00046770
c : 00046780
PO 1 1=2,NPMAX,2 00046790

INP=T 00046800

IF (NP,LE . INF)GOTO 2 00046810

1 CONTINUE 00046820
2 INCZINP/2 ‘ 00046830
IF (NP ,E0,INP)GOTO 4 00046840

00 3 I=1,10 00046850

3 CLDC (T, INCI=(CLDC (I, INC)+CLDC(I,INC-1))/2, 00046860
4 CONTINUE 00046870
RATIO=SIGALR/SIGMA 00046880

IF (RATIO,LT,CLDC(1,INC) ,AND ,RATIO.GT,.CLDC(10,INC))GOTO 5 00046690

IF (RATIO,GE,CLDC(1,INC))ALPHAS1,0 00046900

IF (RATIOLLE.CLDC (10, INC) ) ALPHAS=,8 00046910

GOTO 100 ‘ 00046920

C 00046930
5 DO 10 1=2,10 00046940
N=I 00046950

IF (RATI0.GE.CLDC (N, INC))GOTO 40 00046960

10 CONTINUE 00046970
40 REALNZFLOAT(N)=(RATIO=CLOC(Ns INC) )/ (CLOC(N=1,INC)=CLOC (N, INC)) 00046980
. ALPHAS1.=(REALN=1.)#,2 00046990

c 00047000
100 CONTINUE . 00047010
RETURN : 00047020

END ' 00047030
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SUBROUTINE CEPMUDLCEPTEM NS, CEP,LRP1,ISTART,ADARUR,AMIXY0) 06047040

e e wm m e m @ mm e e E®® T ® oW Eme®oeeomwow®m w e e e e w = e o MIDI2YGO

= =« DIMENSIONS AND DU LOOP FINAL VALUES MURIFIED TO M0D1295¢
ACCOMMODATE THE 16 TECHNULOGLIES, MOD12960

® e e e w e e ®m e e o 88 ee s e e =seseee == s=o D120
DIMENSION CEP(16,31,1),CEPTEM(16,1),ISTART(16),AUAHUR(L) ,AMIXY9U(1)00047050
D0 2 I=1,10 00047000
DO 2 I=1,16 MOD12980
IFCISTART (1) ,EQ.0)GOTO 2 ) 00047070
D0 1 IY=1,LKP1 00047080
CEPTEM(I,IY)=CEP(I,IY,NS) V0047090
CONTINUE : buvo4a7100
D0 19 I=1,10 00047110
D0 15 I=t,16 M0D129%0
IFCISTART(I)LEG.0)GOTO 193 00047120
DO 10 1y=1,LRPY 00047150
1VYP=IY=ISTARTLI) 00047140
IF(IYP,LT,.1)60T0 10 00047150
CEP(I,IYP,NS)SCEP(],IY,NS) 00047160
CONTINUE 00047170
DO S I¥=1,LRP1 00047180
IYP=IY=ISTART(I) 00047190
IF(IYP.GT,0) GOYO 1S 0647200
CEPCI,LRPI+IYP,NS)SADAHOR(IY)XAMIXQ0(I)+CEP(I,LRPI+1YP=1,NS) 000472140
CONTINUE vgo4722¢0
RETURN i 00047230
END 00047240
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SUBROUTINE CEPFIX(CEPTEM,NS,CEP,LRP1,ISTART) 00047250

L = o = =2 = = @ @« = o = @ = = ® a° = = = @ c==°==~o=>-= MIDI3000
c ~ = DIMENSTOUNS AND V0O LOOP FINAL VALUE MOUIFIED TO M0D13010
C ACCUMMODATE 16 TECHNOLUOGIES MOD1 3020
€ o o @ @ = = = . @« ® «c = == === ceeoceecsee=e-== MNDI30350
DIMENSION CEPTEM(16,LRP1),CEP(16,31,1),15TARI(16 00047260
c DO 20 I=1,10 ' . ovoar270
DD 20 I=1,16 MOD13040
IF(ISTART(I),EQ,0)60T0 20 00047280
DO 10 IYS§,LRPY 00047290
10 CEP(I,IY,NS)=CEPTEM(I,IY) 00047300
20 CONTINUE 00047310
RETURN 00047320
END 00047330
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SUBROUTINE CEXS(ALPHA,BETA,NYPP,NP,ULTA,15,CEXDEM, L, NYL,FNYL, 00047340
+DEMTE,NB, AL JLR) 00047350

C 00047360
C THIS SUBROUTINE FINDS THE CLAIRVUYANT'S DEMAND FURECAST FOR 000473570
C EACH SELECTED TREE PATH, 00047380
c § 00047390
DIMENSION 1IS(30),CEXDEM(30) 60047400

C 00047410
CGR=0, 00047420
GRW=sAL 00047430

DO 300 Js1 WP 00047440
IYR=(J=1) xNYPP . 00047450
GRW=ALPHAAGRW+BETAXAL 00047460
IF(NB.EQ,2)GRWSGRWH2 . aDLTAX(FLOAT(1IS(J))=1:5) 00047470
IF(NB,EQ,3)GRWSGRU*DLTAAFLOAT(IS(J)=2) uv047480

C 00047490
DO 200 I=1,NYPP . 00047500
CGR=CGR+GRNW 00047910
IYR=SIYR+1 . 00047520
FIYRSFLOAY(IYR) ) 00047530
GSUMSGCAFIYRx(FIYR=FNYL) /2, . 00047540
IFCIYRGT,NYL)GSUMSO, 00047550
CEXDEM(IYR)S(1,+CGR+GSUM) xDEMT78 ’ 00047560

200 CONTINUE 00047570
300 CONTINUE 00047580
c 00047590
WRITE(11,350) 00047600

© WRITE(11,400) (CEXDEM(I),I=1,LR) 00047610
350 FORMAT ('CEXDEM UNDER PERFECT DEMAND FOKECAST:') 0u0a7620
400 FORMAT((10F8.0)) 00047630
RETURN 00047640

END 00047650
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SUBROUTINE INCONS (ALPHA,FCPERL,FCPEKR2,FCPERS, M0D13050

+ ALLINT, - MUU1 3000
+ NP, NYPP,NB, 3, RSNOT ,NSCEN, PERFCS, CULNF) MOB330Tu
C M0013080
c MOD13090
C THIS SUBROUTINE JIMNITIALIZES VARIUUS CORNSTANTS mMOUDi3100
C AND FURMER INPUT PARKAMETERS MOD13110
c ) ' MOD13120
c MUD33130
LOGICAL RSNUT,PERFCS. MOD133140
c MUD3 3150
C MOD1 3160
ALPHA=0,5 MOD13170
FCPER1=20,0 M0D13180
FCPER2=5,0 MOD13190
FCPER3=6,0 . MGD13200°
C MODi 3210
C = = ALLOWABLE GENERATION FRUM ANCHORAGE TO FAIRBANKS MOU1 352280
Cc IN YEARS S-9 (ASSUME 0 ALLOWABLE IN YEARS 1=4) MOD13230
c M0O0D13240
ALLINT=260, MOD] 3250
c MOD13260
C . MOU13270
C NUMBER OF PERIUDS . M0013280
NP=6 MOV 13290
C MOV13300
C NUMBER UF YEARS PER PERIUD mobD13310
NYPP=S MOD13320
C MOD133530
c NUMBER OF BRANCHES MOD13340
NB=1 MOD13350
C MOD13360
C 1 - PROBABILITY FUR THE MIDDLE BRANCH (MED PATH) OF THE MOD133T0
c 3 PATH SYSTEM MUD13380
320,9 ’ MUD133590
C - MOD134v0
C CALCULATIONS FOr FULL DEMAND? <= (NUT USED IN THIS PRUGKAM MOD135410
c : VERSION; ONLY INCLUDED HERE FOR COMPLETENESS) MOD13420
RSNOT= ,FALSE, M0D13450
c MOD13440
C NUMBER OF PATHS M0D1 3450
NSCEn=3 MOD 15460
C MOD13470
c PERFECT FORECASTING? = (NOT USED IN THIS PROGRAM VERSION; MOD 13480
c ONLY INCLUDED HERF FUKR COMPLETENESS) MOD13490
PERFCS=,FALSE, - MOD13500
C, MUD13510
o COINCIVENCE FACTOR m0D1 3520
COINF=0,97 M0OD13530
C MO0 13540
RETUKN MO0 155590

END : M0D13560
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SUBROUTINE SETPAR (HYPROB,HYEN,HYMULT ,HYINC,FENG,FTINE,

= = PARAMETERS COV, PRErT, AND UBINT ADDED

TH1S SUBROUTINE INITIALIZES THE VALUES OF VARIAGBLES

COvV,

PRERT,UBTRT)

ELIMINATED FROM THE INPUT STREAM

DIMENSION HYPROB(3) ,HYEN(3) pRYMULT(3),FENG(2) ,FVIME (2)

DIMENSION COVig)

DO S5 J=1,3
HYEN(J)=0,0
HYMULT(J)=1.0

CONTINUE

HYPROB(1)=0.0
HYPROB(2)=1,0
HYPRUB(3)=0,.0
HYINC=0,0

FTIME(1)=1,0
FERG(1)31,0

PRERT=,150

DBTRT=,490

po 10 J=1,6
COVUJISFLOAT(J+1)
CONTINUE

RETURN
END
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M0013570
®0D13580
M0D13590
MGD13600
“moubiseiu
M(OD1 s620
MUD1 3630
M0D1 3640
MOD 13650
M001 3660
MUOD13670
MOD13680
MUD13690

‘M0013700

MUD1I3710
M0D13720
MOD13730
MU013740
MUD13750
MOD13760
MUD13770
M0013780
M0D1379¢
MUD1 3800
MUD13810
MOD13820
MOD13830
#M0D13840
M0013650
M0D1 3860
MOD13870
MUL13680
MOD13890
MUD13900
MOD13910
MOD13920




SUBRUUTINE READSF (SFILE,NPP1,PEAKDM,AVENGY,LRP1, M0D13930

+ . AECONS , PKCONS, TCCUNS,PCCUNS, M0D13940

+ FPEAK,FENE, APEAK, AERE, M0013950

+ GPEAK,GENE) MUD13%60

c MOD13970
c M0OD13980
c 40013990
c THIS SUBROUTINE READS THE SECUONDARY FILE CONTAINING MOD14000
c AVERAGE ENERGY AND PEAK DEMAND VALUES FOk EACH AREA, M0014010
c EACH PATH AND EACH PEKRIOD, MUD14020
c THE AVERAGE -ENERGY AND PEAK DEMAND ARE COMBINED MOD14030
c FOR ALL AREAS (ANCHURAGE, FAIRHBANKS AND GLENNALLEN) ) 40014040
c THE CONSERVATION DATA FUR EACH UF THE AKEAS IS ALSO MOD14050
c READ FROM THIS SECONDARY FILE. M0D14060
c : MUD1I4Q7Y
c PARAMETER DESCRIPTIONS MUD14080
c MUD14090
c SFILE = = FILE NAME OF SECONDARY FILE (INPUT) M0014100
c NPP1 = = THE NUMBER OF PERIODS PLUS 1 MOD14110
c PEAKOM = = ReSULTING TOTAL DEMAND ARKAY FUR EACH PATH AND MUD14120
c EACH PERIOD ' MOD14130
c AVENGY = = RESULTING TOTAL AVERAGE ENERGY ARRAY FOR EACH M0014140
c : PATH AND EACH PERLUD MOD14150
¢ LRP1 = = PLANNING HORIZON PLUS 1 MOD14160
c AECONS = = RESULTING YEARLY TOTAL AVEKAGE EMERGY FOR CONSERVATION MUD14170
c PKCONS = = RESULTING YEARLY TOTAL DEMAND FOR CONSERVATION M0014180
C TCCONS = = RESULTING YEARLY TOTAL COS1S FOR CONSERVATION MUD14190
( PCCUNS = « RESULTING YEARLY TOTAL POWER COSTS FOR CUNSERVATION MOD14200
c MOD14210
c M0014220
c MUD14230
DIMENSION SFILE(S), PEAKOM(3,11), AVENGY(3,11) MOD14240
DIMENSION FPEAK(3,11), FENE(3,11), APEAK(3,11), AENE(3,11) MOD14250
DIMENSION GPEAK(3,11), GENE(3,11) M0p14260
DIMENSION AECONS(35,31),PKCONS(3,31),TCCONS(3,31),PCCONS(3,31) MOD14270

C : MOD14280
c MODL 4290
c OPEN (UNIT=20,NAMESSFILE,STATUS='0LD',READONLY) MGD14300
¢ ' MgD14310
c . M0014320
C READ DELIVEKED ELECTRICITY DATA M0D14330
C M0014340
c ANCHURAGE MOD14350
READ (20,100) MOD14360

c MuD14370
00 t J=1,APPY MOD14380

KEAD (20,108) APEAK(1,J) AENE(1,J),APEAK(2,J) ,AENE(2,J), MUD143906

* APEAK(3,J) ,AENE(3,J)) MOD14400

1 CONTINUE MODi4410
(W M0D14420
C FAIRBANKS M0OD144350
READ (20,105) MOD14440

C M0014450
VO 2 J=1,WPPY M0014460

READ (20,101) FPEAK(1,J),FENE(1,J),FPEAK(2+J),FENE(2,J), M0D14470

* FPEAK(3,J) ,FENE(3,J) "MOD14480

2 CUNTINUE M0D14490
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M0D14%00
GLENIALLENM M0D14510
READ (20,1059) MOD14520
N0 3 Js1,NPPL MOD14%30
READ (20,101) GPEAK(1,J),GENE(L, J).GPFAK(&,J),&&NE(z.J), MOD14540
® GPEAK(3,J) yGENE(3.J) MOD149550
3 CONTINUE MOD14560
MOD14570
M0D14580
e 10 I=1,3 MOD1459%0
DU 10 J=1,NPPL MUD14600
PEAKDM(I,J)=0, . M0OD14610
AVENGY(I,J)=0, MODi4620
10 CUNTINUE ' , MOD14630
MOD14640
po 11 I=1,3 “0D14650
Do 11 Js1,LRP1L ; MOD3 4660
AECONS (I,Jd)=0, ' . MOD14670
PKCUNS(I,J)=0, MOD14680
TCCONS(I,J)=0, M0014690
PCCONS(1,J)=0, MOD14700
11 CONTINUE MOoD14710
MOD14720
. MOD1473%0
DO 15 1=1,3 MOU14740
DO 15 J=1,NPP1 M0D14750
PEAKDM(1,J)=PEAKDM(I,J) + APEAK(I,J) + FPEAK(I,J) MOD14760
AVENGY(I,J)=AVENGY(I,J) + AENE(I,Jd) + FENE(I,Jd) MOD14770
PEAKDM(I,J)=PEAKDM(I,J) + GPEAK(I,d) MOD14780
AVENGY(I,J)=AVENGY(I,J) * GENE(I,J) MOD14790
15 CONTINUE MOD14800
MOD§ 4810
: MOD14820
READ CONSERVAIION AND LOAD MANAGEMENT DATA MOD14830
(J (INDEX) = i, LUwW; = 2, MED; = 3, HIGH) MOD14840
: : . MOD14850
MUD14860
READ (20,100) MDD14870
MOD1488y
DO 500 1=1,3 MOD14890
READ (20,105) 3 MGD14900
DO 490 J=1,3 M0014910
READ (20,109) M0D1492¢
DO 480 K=1,LRP1 MOD149350
: “oD14940
READ (20,10b8) AEC,PKC,TCC,PCC MUD14950
AECONS(J,K)SAECONS(J,K) + AEC MOD14960
PKCUNS (J,K)SPKCONS(J,K) + PKC : MUD14970
TCCONS(J,KISTCCONS(JeKk) + TCC MO0 314980
PCCONS (J,K)=PCCONS{J¢K) + PCC - MOD149950
GO TO 430 MOD1S000L
MUD1SO01Y
470 READ (20,107) MOD15020
MOD15030
480 CONTIMNUE . M0015040
490 CONTINUE " MOD150S0
500 CONTINUE ¥M0D15060
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100
101
105
106
107
108

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

RETURN
END

(7¢7))

(TX,3¢2F9,0,1X))

/)

(777)

(1x)
(6X,2F10,0,12%,F10,0,5X,F10,0)
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MUD15u70
MOD15080
MOD1509¢
M0D§S100
MGD15110
MUD1S120
MUD19130
MUD1S5140
MODES150
MOD1S16V
MUD1S870
MOD15180
MOD1I5190
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SUBROUTINE DEMPYR (PEAKDM,AVENGY,; YRLYDM, YRLYEN, ISPN,NYPF,NP,NSCEN,MOD15200

+
+

THIS SUBRUUTINE CALCULATES YEAKRLY UDEMAND AND YEARLY ENER,

FPEAK,FENE  APEAK, AENE ;FPYRLY ,FEYRLY  APYRLY AEYRLY,
GPEAK ,GENE,GPYKLY,GEYRLY)

FOR EACH PATH FROM THE UEMAND AND AVERAGE
ENERGY FOR EACH PERIOV,

THE METHOU I8 LINEAR INTERPOLATIUN FROM ONE PERIOD

VARLABLESS

PEAKDM
APEAK
FPEAK
GPEAK
AVENGY
AENE
FENE
GENE

6 &4 8 &6 8 8 8 8

YRLYDM
APYRLY
FPYRLY
GPYRLY
YRLYEN
AEYRLY
FEYRLY
GEYRLY

ISPN =

NYPP =
NP -

NSCEN

DIMENSIUN
DIMENSION
DIMENSION
DIMENSION

DIMENSTON

s B0 88§

TO THE NEXT,.

PEAK DEMAND BY PATH AND PERIOD

e ® » ® ¢ ©& & & e © o © © ¢ 8 FOR ANCHORAGE

¢ & § © @ & © e o 6 © 3 ° & » FOR FAIRBANKS

® & e ® @ & © ®w ® © 9 * & o© . FOR GLENNALLEN
AVERAGE ENERGY BY PATH AND PERIOD i

® ® ¢ ©® ¢ & & o © & 0 & © ¢ s @ FUR ANCHORAG&
© ® @ ® o @ & & 8 ® & O & 9 ©° e ¢ FOR FAIRBANKS
¢ © 9 ® ¢ @ & o°o ° @ ® & & o © & © FUR GLENNALLEN

YEARLY DEMAND TO BE CALCULATED

e 2 5 ® « 8 © o s © o o o o o o FUR ANCHOKAGE

L] L 4 ® . ® © Ll - ) - L] L] ] © ° @ FUR FAIRBANKS

. & o " o ® & ° @ ¢ s e ¢ o o V. FUR GLENNALLEN
YEARLY AVERAGE ENERGY TU BE CALCULATED

¢ © ¢ » ¢ o o o a v o s © » o o s« o o FUR ANCHORAGE
® » e » o ¢ 9o » w o o o o & v o o o o FOR FAIRBANKS
@ ® 8 ®© ¢ ® © o e ® ® © 6 © & 8 O © ® FOR GLENNALLEN

PATH INDEX ARRAY
NUMBER OF YEARS PER PERIOD
NUMBER OF PERIODS
NUMBER OF PATHS
PEAKDM(3,11), YRLYDM(3,30), ISFN(10)
AVENGY (S5,11), YRLYEN(3,40)
APEAK(3,11), FPEAK(3,11), AENE(3,11), FENE(3,11)
APYRLY (3,30), FPYRLY(3,30),AEYRLY (3,30),FEYKLY(3,30)

= FUR GLENNALLEN
GPEAK(3+11),GENE(3,11),GPYRLY(3,30),6EYKLY(3,30)

DO S0 I=1,NSCEN

IYR=0

NPPI=NP + 1

bU 40 J=2,hNPP1
DELTVASPEAKDM(ISPN(I),J) = PEAKOM(ISPN(L1)¢J=1)
XINCRSDELTA/FLOAT(NYPP)
DELTASAVENGY(ISPN(L),J) = AVENGY(ISPN(I),J=1)
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MoD15210
MOD1%220
M0D15230
MuD 15240
MOD1S2%0
10015260
MOU15270
MyD15280
MUD15290
MOD15500
MOD15310
M0D15320
MOD15330
MOD1S340
MUD15350
MO015360
MOD1537¢
MOD15380
MOD15390
M0D15400
MOR3IS410
M0015420
M0D15430
MOD 15440
MOD15450
MiD15460
MOD15470
M0D154480
MUD15490
M0015%00
MOD15510
MO 15520
MOD1553¢0
MOD15540
MO §5550
M0OD15560
MaD1S570
M0D15580
M0D15990
M00156400
M0015610
MOD15620
MOD15650
MUD15640
MOD15650
MOD15%660
MOD1Se70
MOD15680
M0D15690
mO0015700
MOD15710
M0015720
MOD19730
MOD15740

'MOD15750

40D 15760




XINCRE=DELTA/FLOAT (NYPP) MOD1S770

DELTASAPEAKLISPN(I),J) = APEAK(ISPN(1),Jd=1). MOP15780

. XINCR3SDELTA/FLOAT(NYPP) “MOD15790
DELTASFPEAKLISPN(I),J) = FPEAK(ISPN(I),J=1) - MOD15800
XINCRO4SVDELTA/FLOAT(HYPP) MOD1S810

DELTASAENE (ISPN(I),J) = AENE(ISPN(I),J=1) MO015820
XINCRS=UELTAZ/FLOAT (NYPP) " 40015850

DELTASFENE (ISPN(1),J) = FENE(ISPN(I),J=1) MOD15840
XINCROSUELTA/FLUAT(NYPP) 0015850

[ « = FUR GLENNALLEN MOD15860
DELTASGPEAKLISPN(I),J) = GPEAK(ISPN(I),Jd=1) MUD15870
XINCR7SDELTA/FLOAT(NYPP) MND15880

DELTASGENE (LSPN(I)ed) = GENELISPN(I),sJ=1) M0D15890
XINCRBSUELTA/FLOAT(NYPP) MUD15900

DO 30 K=1,NYPP o MUD15910°

IYRSIYR + MOD15920

YRLYDM(ISPN(L) »IYR)SPEAKDM(ISPN(I) d=1) + K¥XINCK M3D15930

YRLYEN(ISPN(I) LYR)SAVENGY (ISPN(Y),d=1) + KxXINCwe M0OD15940
APYRLYCISPN(I),IYR)SAPEAK(ISPN(I)sJ=1) + KAXINCRY M0D15950
FPYRLY(ISPNCI),LYR)SFPEAK(ISPN(I)eJ=1) *+ KxXINCKR4 MUD15960

AEYRLY (ISPNCI)»IVR)SAENE (ISPN(I),J=1) + K*XINCRS . M0OD15970
FEYRLY(ISPN(I),1YR)SFENE(ISPN(I),J=1) + KaXINCR® MOD15980

c = = FUR GLENNALLEN MOD1%990
GPYRLYCISPN(I),IYR)SGPEAK(ISPN(I),J=1) + KaXINCR7 MOD16000
GEYRLY(ISPNCI),»IYR)SGENE(XSPN(I),d=1) + K*XINCRY M0D16010

30 CONTINUE MUDi16020
40 CUNTINUE : M0016030
50 CONTINUE MOD16040

C MOD16050
RETURN MGD16060

END MOD16070

A R
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SUBROUTINE DETLDC: (BLNC,Pw, VMLUC, YRLYDM, YRLYEN,DEMT8,AVETS,
+ LRyNSCEN,; ISPN ¢ XLOC , XALFFYLDC,FYALF)

THIS SUBRUOUTINE CALCULATES LOAD DURATION CURVES FOR EACH
YEAR OF EACH PATH GIVEN THE IWPUT LOAD DURATION CURVE
AND THE DEMAND AND AVEKAGE ENERGIES FOR EACH YEAR UF
EACH PATH,

PARAMETER DESCRIPIIONG

BLUC = = INPUT LOAD DURATION CURVE

PN = = INPUT PEAK WIDTH
VMLDC = = INPUT ARRAY OF DECIMAL PERCENTAGES OF AREA TOU
INCREASE UR DECREASE LDC AREA BY
YRLYDM =~ = YEARLY DEMAND (EACH YEAR OF EACH PATH)
YRLYEN = =« YEARLY AVERAGE ENERGY (EACH YEAR OF EACK PATH)
DEM78 = = FIRST YEAR DEMAND
AVETY <« = FIRST YEAR AVERAGE ENERGY
LR = = TOTAL NUMBER OF YEARS IN PLANNING HORIZON
NSCEN = = NUMBER OF PATHS
ISPN =~ = ARRAY UF INDEXES FOR PATHS
XLDE = = KESULTING LDC CURVES FOR EACH YEAR OF EACH PATH
XALF = = RESULTING AREAS UNDER LUC'S FOR EACri YEAR OF EACH PATH
UN RETURN, THEY ARE THE YLF VALUES CALCULATED
FROM TnE AVE ENERGY ANU DEMAND FOk THE GIVEN
PATH AND YEAR
FYLDC = = RESULTING FIRST YEAR LODC

FYALF =« = RESULTING FIRST YEAR AREA UNDER LOC

ON RETURN, 1T IS THE YLF VALUE CALCULATED FROM
THE AVE EWERGY AND DEMAND FUR THE GIVEN PATH

DIMENSION BLDC(12,2), VMLDC(10), YRLYDM(3,30), YKLYEN(3,30)
DIMENSION ISPH(10), XLDC(3,30,12), XALF(3,30), FyLLC(12)

CALCULATE LDC FOR FIRST YEAR

DO S I=si,12
FYLDC(I)=BLDC(I,1)
CONTINUE

COMPUTE YEARLY LOAD FACTUKR FROM AVERAGE ENERGY AND PEAK DEMAND
YLFK=AVET8/(DEMT828,706)

TOLERANCE FOR CUNVERGENCE IS 1X% OF YLFK

TOLER=,01#YLFK

NITER=0

NITERSNITER + 1 *

IF (NITER .LE. 10) GO TO 32
PRINY 31, (FYLDC(I),I=1,12),FYALF,YLFK
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MubDi6080
MUU1609%0
MUD16100
MGuti6lly
MUD16120
Moviel3o
MD16140
MOD1i6150
MODi6160
MOD1ei70
M0D16150
#0D16190
MODje2u0
MaD16210
MOD16220
MOD16230
MOD16240
M0016250
MOD16260
M0D16270
MOD16280
M0D16290
0016300
M0D16310
MOD16320
M0016330
MOD16340
MoD16350
MGD16360
MOD16370
MUD16380
MODE6390
0016400
MOD1i64d10
MOD16420
MOD16430
MO0D16440
MOD16450
M0016460
“0D16470
MOD1648¢
MOD164%0
MOD16500
MUD16510
MUD16520
MODi6S30
MOD16540
MOD16550
MODi6560
MoD16570
MUOD16S80
M0D16590
M0D16600
MOD16610
MOD16620

"M0O16630

MUD1664w




STuP MOD1665V

31 FOKMAT (' SuB DETLDC: TTERATION LIMIT OF 10 REACHED',/, MOD16660
1 ' FIRST YEAR: FYLDCE ',/, MOD16670

2 .lancSJ/a MOD16680

3 ' FYALF= ',F7.4," YLFK= ',F7.4) MuD16690

c : MOD16700
c MOD16710
32 CONTINUE MOD16720
FYALF=0,0 MOD16730

DO 40 13,11 MOD16740
FYALFSFYALF + 05%x(FYLDC(I) + FYLDC(I+1)) MOD16750

49 CUNTINHE MUD16760
FYALFSFYALF + .S5x(.1 = PW)x(FYLDC(2) + FYLDC(3)) MOD167170
FYALFSFYALF ¢ ,SaPwx(FYLDC(1) + FYLDC(2)) MOD16780

o MO 16790
XDIFF=YLFK = FYALF M0016800

IF (ABS(XDLIFF) .iLt, TOLER) GO TO Sv MOD16810
AREA=XDIFF*VMLDC (1) M0D16820
FYLDC(3)=SFYLDC(3) + 2.x(AREA/,.1) MOD16830
FYLOC(2)=(FYLDC(1) + FYLDC(3))/2.0 M0D16840

c M0D16850
DO 45 1=4,12 - mMOD16860
AREASXDIFFXVMLUC (I=2) : MUD16870
FYLUCLI)SFYLDCU(I) + (AREA/.1) MGD16880

45 CONTINUE MOD16890
c MOD16900
¢ TRY AGAIN WITH MODIFIED LOC MOD169140
GO0 TO 30 MUD1692¢

c MOD16930
c “0D16940
S50. CONTINUE MUD16950
C SET FYALF TO THE 'CORRECI' YLF M0016960
FYALF=YLFRK MOD16970

c NORMALIZE LDC VALUES MOD16960
LU 51 I=1,1e MUD16990
FYLDC(I)=FYLDC(I) /FYALF MOD17000¢

51 CONTINUE MOD17010
c MOD17020
C MOV17050
C REPEAT THE PRUCEDURE FOR EACH YEAR OF EACH PATH MOD17040
c MUD17050
C MOD17060
N0 90 K=1,NSCEN . 40017070

D0 85 L=1,LR . MOD 17080

DO 55 I=},12 ' MOD17090
XLDCUISPN(K) L, 1)=8LDC(I,41) MOD17100

59 CONTINUE moD17110
c MOD17120
YLFKZYRLYEWCISPN(K) (L) 7 (YRLYDM(ISPN(K) L) *®8.76) MOD17130
TOLER=,012YLFK : MUD1LT7140

N1ITERSO MOD17150

C MOD17160
60 NITERSNITER + 1 MOD17170
IF (NITER .LE, 10) GO TO 62 MOD17180

PRINT 61, KL, \XLDC(ISPN(K)oL,1),151,12) ,XALF(ISPN(K),L), YLFK MUD17190

STup MOD17200

ol FOURMAT (' Sub VETLDC: ITERATION LIMIYT OF 10 REACHED',/, MuL17210




he

bbb

70 .

80

81

as
90

' PATHZ 1,11, YEARS ',12,° XLDC=f,/,

12Fb.3,/4
' XALF= ',F7.4,° YLFK= °,FT7.4)
CONTINUE

XALF (ISPN(K),L)=0.0
DO 65 I=3,11
XALF CISPN(K) JL)SXALF (ISPN(K) oL} +
JUSR(XLOCCISPN(K) yL,I) + XLDCCISPN(K),L,1+1))
CONTINUE
XALF (ISPNCKR) ,LISXALF (ISPN(K) L) + S*(.1 = Pw)x
CXLDC CISPNCK) rLo2) + XLLDCC(ISPN(K)#Ls3))
XALF (ISPHIR) ,L)SXALF(ISPN(K) ;L) + SxPhx
(XLOCCISPN(K) sp)) + XLULCCISPN(R),L,2))

XDIFFSYLFK = XALF(ISPN(K),L)

IF (ABS(XDLFF) LLE, TOLER) GO TU 80

AREASXDIFFRVMLDC (1)

ALDC (ISPN(K) ,L,3)SXLDC(ISPN(K),L,3) + 2.x(AREA/,.1)
XLOC(ISPN(K) sLe2)S(XLOCCISPN(K) ¢Lrl) + XLOCULISPN(K)(L,3))/2,0

DO 70 I=4,12

AREASXDIFFAVMLDC (1+2)

XLOCCISPN(K) ¢LeI)SXLDC(ISPN(R) 4L, T) * (AREAZ.1)
CONMTINUE

GO Tu 60

CUNTINUE
SET XALF TU THE 'CORRECT'® YLF
XALF (ISPN(K) ,L)SYLFK
DO 81 I=1,12
XLDCCISPN(K) oL I)SXLOC(ISPN(K) oL s 1) 7XALF (1SPN(K)¢L)
CONTINUE '

CONTINUE

CON

RET
END

TINUE

URN
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MUD17220
MuD17250
MOD17240
MU0 17250
MUD17260
Mo017270
Moui7280
Mo037290
MOD317300
MmODLIT7310
MOD1T7320
MOD17330
MOD17340
MOD17350
MUD173%60
MO0D17370
MOD17380
MOD17390
MO017400
M0017410
MOD17420
MOD174350
MOD17440
M0017450
MOD17460
MoD1LT7470
MUD17480
MGD17490
MUR17500
MOD1I7510
MUD17520
MOV17530
MOD1TS540
MUD175950
MUD17960
MOR17570
MUD17580
MGO17590
MOD17600
MOD17610




SUBROUTINE FAIRCK (TKNAM,FAIR,ITFAIR,CCAPT7U,CEP,RETIRE) . MUD17620

C MOD17630
c MOD17640
c THIS SURROUIINE DETERMINES IF THERE EXISTS NON=HYDRO MOD17650
[ TECHNOLUGLES rOR FAIRBANKS (INDICATED BY THE TECHNULUGY MOD1T660
c MNAME BEGINNING WITH AN 'F') MOD17020
¢ AND IF CAPACIVY EXISTS FOR EACH OF THESE TECHNOLOGLES MOD17680
C FOR YEARS 1«9 (1961=1989) MOD1769¢
c FOR SuUCH TECHNOLOGIES, THE TECHNOLOGY NUMBER 1S S1URED M0017700
C IN ITFAIR MOD17710
c Mop17720
C MUDLT7750
€ VARIABLES = = M0017740
c , MOD17750
c TKNAM = ARRAY OF TECHNOLOGY NAMES MOD17700
[ MOV17770
c FAIR = FLAG TO INDICATE IF FAIRWANKS WON=HYURO M0D17780
c TECHNULUGIES EXIST MGD17790
c MUD17800
C ITFAIR « RETURN ARRAY OF NON=HYDRU TECHWOLOGY NUMBEKS MUD17810
c ASSUCTATED WITH FAIRBANKS ®0D17820
c M0D17830
C CCAP78 =~ FIRST YEAR CAPACITY MOD17840
c . MOD17850
c CEF = EACH YEAR'S AODITIONAL CAPACITY 400317860
¢ M0O017870
(S RETIRE = EACH YEAR'S RETIREMENTS MOD17880
c M0D17890
I M0OD17900
c MOD17910
LOGICAL FAIR(9) MOD17920
DIMENSTON TKNAM(16,2) ,ITFAIR(9,9),1TFR(9) MOD17930
DIMENSION CCAPT8({16)sCEP(16,31,3) RETIRE(16,31) M0D17940

c ’ _ : MOD17950
€ TNAME 1S USED TU ACCESS ALL THE CHARACTERS ) MOD17960
C IN A TECHNOLOGY NAME MLDIT79T0
c MOD17960
LOGICAL*1 TNAME(6),BLNK,FCHR,ACHK MuD 17990
EQUIVALENCE (XNAM1, TNAME (1)), (XNAMR, TNAME (9)) MOD17993

DATA BLNK,FCHR,ACHR /' ', ,0F', %Aty MOD17995

C MUD18000
¢ M0OD18010
c MOD18020
bo 2 1=1,9 s MUD18030

nu 1 Js1,9 MOD18040

. TTFAIR(I.J)=0 MOD18050

1 CONTINUE MOD18060
ITFR(T)=0 MOD18070

2 CONTINUE MUD18080

C M0018090
DO 3 J=1,9 MOD18100
FATR(J)=.FALSE, M0D18110

3 CORTINUE MOD18120

C M0D18150
¢ M0D18140
€ ONLY INTERESTED IN THE FINST 9 TECHMOLUGLES, WHICH ARE M0D18150
C ASSURMED 10O BE NUN=HYDRD MOD18160
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oo

o

i4

i5
20

[1F=0

po 19 I=4,9
XNAMIZTKNAM(I 1)
XNAMSSTKNAM(I,2)
DO S J=1,6
IF (TNAME(J) .EQ. BLNK) GO Tu 5
60 T0 &
CONYINUE
FTECHNOLOGY NAME ALL BLANKS, SO SKIP IT
G0 70 10
CONTINUE
CHECK IF FIRSI NON=BLANK CHARACIER IS5 °F°
(THIS INDICATES A FAIRBANKS TECHNOLOGY)
IF (TNAME(J) oNE. FCHR) GO TO 10
ITF=1TF + 1
ITFR{ITF)=I
CONTIHUE

CHECK IF CAPACITY IS AVAILABLE FOR EACH OF THE FAIRBANKS
TECHNOLOBIES 1N EACH YEAR 1=9

IF (1TF .LE. U) GU TO 20

DO 15 J=1,9

17=0

D0 14 I=1,ITF
CAP=CCAPTH(ITFR(I)) + CEP(ITFR(I),Jd+1,3) = RETIRE(ITFR(I),J¢1)
IF (CAP LLE. 0.) 60 TO 14
ITSIT « 0
ITFAIRCIT,J)=1TFRLL)

CONTINUE _

IF (IT .GE. 1) FAIR(J)S.TRUE,
CONTINUE

CONTINUE

RETURN
END
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MoD1d170
Mu018180
MOD18190
MOV18200
M0Dib2l0
MODi8220
MUD18230
©M0D18240
M0OD182506
MOD18260
M0018270
MoD18280
M0018290
M0018300
MUD1831v
MOD18320
M0D18330
MOD18340
M0D1835¢
M0DI8360
MOD18370
M0D18380
MOD18390
M0018400
MoD18410
MOD18420
MOD18430
M0D16440
M0Di8450
M0Did460
MOD18470
M0018480
MOD18490
M00185040
0018510
Mov18520
MUD18530
MOD18540
M0D18550
MOD18560




SUBROUTINE FLURDR (VC,ENV,LOAD, ITFAIR,LCFALK) MOD18570

C MuD1858¢
c - MOV 18590
c THIS SUBROUTINE IS A MODIFICATION OF SUBROUTINE LOKRDEK. MOD18600
c UNDER CERTAIN CUNUITIONS, TrlS SUBKOUTLIwNe IS CALLED TO MOD18610
c MODIFY THE HOURMAL LOADING ORDER TU FORCE THF 2 LEASTY MUb18620
c COST NUN=HYURU FALRBANKS TECHNOLOGIES WITH CAPACITY FIRST M0D186350
c In THE LOADING ORVER. MOD18640
c MUU18650
C MUD18660
C VARIABLES = - = MOD18670
c M0D18680
C 1TFAIR = ARRAY OF TECHNULOGY NUMBERS ASSOCTATED WITH FALRBANKS M0D018690
I mMOD18700
C LCFAIR = 2 LEASDT CUST FAIRBANKS TECHNULOGLIES WITH CAPACITY MO0018710
c M0D18720
C MO018750
c MOD18740
DIMENSION VC(9),EnNV(9),L0AD(9),INDEX(9) MOD18750

c MOD18760
DIMENSION ITFAIKR(Y),LCFALIK(2) M0D18770

C MUD18780
c MOD18790
c VDETERMINE 2 LEAST COST FAIRBANKS TECHMOLOGIES M0D18800
c ) : MOU18b10
ILOu=1 MOD18820

po 1 I=1,9 M0D18830

1 INDEX(1)=1 MOD18840

c MOD18850
NO 4 K=1,2 M0D188690

bo 2 1=1,9 MOD18870

IF (ITFAIR(1) .EU. 0) GO TO 2t . m(OD18880

1F (INOEX(I) .EW, 0) GO TO 2 : MOD18890

IF (VCCITFAIRUL1)) + ENVCLITFAIR(I)) .LT. M0D18900

] VCCITFRAIR{ILOW)) + ENV(ITFAIRCILOW))) ILuwsT MUD18910

2 CONTINUE - ’ MmoD18920
21 CONTINUE MOO18930
c ®0018940
c AVUID DOUBLE CUUNTING IF ONLY 1 FAIRBANKS TECHNOLOGY MOD 189S0
IF (rn EW, 2 +ANDe LCFAIR(1)  EWe LTHAIRLILOW)) &0 TO 4 MUV 18960

c . ’ MOD1897¢
LCFAIR(K)=ITFAIR(ILOW) MOV18980
INDEX(ILOW)=0 Mu018999¢

DU 3 I=1,9 M0OD19000

IF (ITFAIR(1) .EQ. 0) 600 70 4 MOD19010

IF (INODEX(I) «Ed, 1) ILOW=IL Mou19020

. IF (INDEX(1) .E4, 1) GO TU 4 MOD1903¢0
3 CONTINUE : M0D19040

4  CONTIWUE . MOD19050

c MOD19060
C MUD19070
Do 6 I=1,9 MOD19080

6 INDEX(I)=1 MOV19090

o : MOU19100
1s=1 MOL19110

Do 7 I=1,2 MuD19120

IF (LCFAIR(1) .tUQ., 0) GO TU 8 MUD19130
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30
49

LOAD(L)SLCFALIK(I)
INDEX(LCFAIN(1))=0
IS=]8 + 1

CONTINUE

CONTINUE

Do 9 I=1,9

IF (INDEX(I) .E€, 1) ILOwsI
IF (INDEX(I) EQ, 1) 60 TO 10
CONTINUE

CONTINUE

DO 40 J=1S5,9

no a0 1=1,9

IFCINDEX(I) EU.0) GOTO 20
IFCUCCI)+ENV(]) LT VE(ILUW)*ENV(ILOW))ILURST
CONTINUE

LOAD(J)=ILOW

TOFX (ILOwW)=0

DO 30 1=1,9
IFCINDEX(I)EW 1) 1LOws]
IF(INDEX(T) ,Eu,1)60TO 40
CONTINUE

CONTINUE

RETUKN

END
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MULI9140
MOD19190
MUD1Y160
MOD19170
MUD19180
MOU19190
M0nD19200
MO019210
Mu019220
MOD19230
MOD19240
MuD19e¢59
#0D19%9260
MOD19e70
MO0192480
M0019290
MOD19300
MOD193510
MGD19320
MUD19330
M0019340
M0D19350
MOD19360
MOD19370
MUD19380
MOD19390




SUBROUTINE SVAUMS (IYR,TKNAM,CAP,EQUT,ITYPL,NLP,UUTXL, MUD19400

+ ACAP,AGEN,FCAP,FGEN, XLOLP) 0019410

C MuUD19420
c m0D19430u
c = = THIS SUBROUTINE CALCULATES AND SAVES THE DATA MOD19440
c RELEVANT TO THE ANCHUKAGE-FALKRBANKS INIERTIE MUD 19490
c REPORT GENERATED BY SUBROUIINE WRTINT. MUD19460
- C In ESSENCE, EACH TECHNOLOGY'S INSTALLED MOD19470
C CAPACITY AND ENERGY GENERATION IS CATAGURIZED MUD19480
C A5 ANCHURAGE OR FAIKBANKS DEPENDING ON THE MOD194930
C FIRST NON=-BLANK CHARACTER LN THE TECHNULOUGY MUD19500
c NAME (A OR F), MUD19510
c MOD1952¢
c MuD19530
C VARIABLES: M0D19%40
c MOD19%50
c 1YR - CURRENT YEAR M0D19560
(o TKNAM - ARKAY UF TECNOLOGY NAMES MUD 19570
c CAP - INSTALLED CAPACITY FUR EACH TECHNULUGY MUD19580
C EOUT - ARKAY CONTAINING THE ENERGY GENCKATION FOR EACH TECH. MUD19590
C [TYP} - ARRAY INDEXING EQUT ACCORUDING Tu TECHNOLOGY MUD19000
C NLP - NUMBER OF TECNOLUOGIES USED MuD19610
c oUTXL - ARRAY CONTAINIMG LOSS UF LOUOAD PKOBABILITY MUR1962¢
C ACAP - SUBROUTINE OUTPUT OF INSTALLEUL CAPACITY FOR ARCHURAGE MOL19630
( FCAP - e o o FAIRBANKS MUD19640
c AGEN - SUuRouIINE OulPuT UF ENERbY GEN&RATION FOR ANCHURAGE MOD19650
c FGEN - e o FAIRBANKS MOD19660
c XLOLP - suuROUTINE UUTPUT 0F LOSS nF LnAD PkouAblLITY Mob19670
C MOD19680
C MOD19690
C MuD19700
DIMENSION TKNAM(16,2), CAP(16), EOUT(100,3,2), 1TYP1(100) MOD19710
DIMENSION UUTxL(S.e).ACAP(soJ,FCAP(su) AGEN(30) ,FGEN(30) - M0D19720
DIMENSION XLOLP(30) MOD197350

c MOU19740
c TNAME IS USED TO ACCESS EACH CHARACTER M0D19750
c IN A TECHNOLOGLY'YS NAME, MOD19760
C MOD19770
LOGICAL*xY TWAME(6) ,BLNK,FCHR,ACHR MOD1978v
EQUIVALENCE (XNAML,TNAME (1)), (XNAM2, TNAME(5)) M0OD19783

DATA BLNK,FCHR,ACHR /"' ','F',tAY/ M0D19785

C MUD19790
¢ MoL 19800
[ M0019810
C MUD 19820
c UNLY INTERESTED IN THE FOLLOWING SUBSCRIPTS OF EUUT AND OUTXL MUD19830
C. (SEE SUBRUUTINE EXPEN) M0OD 19840
IH=1 MOD 19850

p=e MUD19860

C MOD19370
C MUD1I9880
c SAVE LOLP FUR THIS YEAR MU0 19890
XLOLP(IYR)=UUIXL(L1H,IP) MOD 19900

C MOD19910
ACAP(IYH)S0,0 MOD 319920
FCAP(IYR)=0,0 MOD19930
AGEN(IYR)=0.0 , MOD19%40
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FGENCIYR)=0,0 . . MubD19950

MiID19960
MGV 19970
DO 50 I=1,NLP MOD 19980
LITYPLI(L) m0D19990
XNAMISTKNAM(L,1) . MUD20000
XNAMR=THENAM(L,2) MOL20010
Do 45 J=i,6 Muov20020
IF (TNAME(J) LEQ. BLNK) 60O TO 4S5 MGD20030
GO TO 47 . MoD20040
4% CONT INUE M0020050
' : TECHNOLOGY NAME ALL BLANKS, SO SKIP M0D20060
60 TO S0 MO020070 i
47 CONTINUE M0020680 f
TECHNOLOBY NOT ASSOCIATED WITH AMCHORAGE UR FAIRBAMNKS, S0 SKIP M0020090
IF (TNAME(J) NE., ACHR JAND, INAME(J) _NE. FCHR) GO 10 50 M0D201i00
M0020110
IF (TNAME(J) NE, ACHR) GO YO 49 MoD20120
ANCHORAGE MOB20130
ACAP(IYK)=ACAPLIYR) + CAP(L) MoD20140
AGEN(IYR)=AGENLIYR) + EOUT(I,1H,IP) 0020150
6O TO S0 . M0D20i60
’ M0D2017v
FAIRBANKS MoD20160
49 CONTINUE ' MOD20190
FCAP(IYR)=FCAP(IYR) ¢+ CAP(L) . 1M0020200
FGENCIYR)SFGENLIYR) + EOUT(I,IH,IP) MUD20210
Mho2v22v
MUD202350
50 CUNTIWUE M0D20240 :
MUD20250 :
RE TURN : MOD20260 :
END . MUD20270 5
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SUBROUTINE SVENG (IYR,EQUT,ITYP1,NLP,TECHEN) MUD20280

. MODL20290

MUD20300

MUD20310

TH1IS SUBROUTINE SAVES THE ENERGY GENERATION FOR EACH TECHNOLUGY Mipe0320u
AnND EACH YEAR M)D20330
M0020340

MOD205S0

VARIABLES = = MOD20360
. M0D20370

CURKRENT YEAR MQD2v 38v
ARRAY CUNTAINING THE ENERGY GENERATION FUKR EACH ULUGY M0020390
ARRAY INDEXING EQUT ACCORDING TO TECHNOLOGY MOo294uv
THE NUMHER OF TECHNOLUGIES USED MOD204190
ENEKGY GENERATED FOR EACH TECHNULUGLY AND EACH YEkAR M0020420
: M0D20430

MOD20440

MOD20450

DIMENSION EOUT(100,3,2), ITYP1C100), TECHEN(16,30) ' M0D20460
MoD20479

M0D20480

MOD20490

ONLY INTERESTED In THE FOLLUWING SUBSCRIPTS UF EOUT MOD20500
(SEE SUBKUUTINE EXPEN) MQOQD20510
MO0D20520

IH=1 MOD205S30
IP=e2 M0D020540
’ MOD20S50

IYR
EQUT
1TYP}Y
NLP
TECHEN

coooOOoOOOnOOCONMOnNDO O

ocooeoo0

oOon

. M0OD20560
D 5 I=1,16 Mov20S70
TECHEN(I,IYR)=0,0 MOD20580

9 CONTINUE M0OD20590

C ] : mM0D20600

C ) ’ M0D20610

DO 50 I=1,NLP M0D20620
L=IiTYPI(1) MoD20e6 30
TECHEN(L,IYR)=EOUT(I,1H,1IP) MUD20640

50 CONTINUE MOD20650
> - MOD20U660

C MUD20670

RETURN M0OD20680

END M0D20690
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SUBROUTINE DEMPRY (TITLE,YEARS,TKNAM, IS, NP IYR,CEPDEN,DEMTH,
PRM,RETIRE,NS,CCAFT78,
AVE78,YRLYEN, TECHEN)

THIS SUBROUTINE SEIS UP THE DATA FUR PRINTING
(FOR EACH TECHNOLOGY)
THE CAPACITY 8v YEAR AND ENERGY GENERATIOM By YEAR,

DIMENSION TITLE(19)+:YEARS(S),CEP(16+,31,3),VEM(30),TKNAM(164+2)

DIMENSION IS(30),RETIRE(i16,31),CEPCUM(31),CCAPT78(16)

DIMENSION YRLYEN(3,30),TECHEN(16,30)

LOCAL VARIABLES
DIMENSTON TECCAP
LOGICAL ADDED(16

DATA Te F/ TRUE

(10), INDTEC(S)

Yo Te F

er oFALSE./

OQUTPUT UNIT NUMBER

LOUT=i2

DETERMINE TECHNOLUGIES USED

NT=0
o 5 I=1,.16
ADDEN(I)=F

IF (CCAPTBLI) + CEP(I,IYR+1,NS) + RETIRE(L,lYk+]1)

G0 TU 5
ADDED(I) =T
IF (I .6E, i
NT=NT + 1 '
INDTEC(NT)=I
CONTINUE

CAPACITY

WRITE HEADINGS

WRITE (LOUT,100)
1IFYRSIFIX (YEARS(
LYEAR=IFYR + 1VYR

ARITE (LOUT,110) IFYR,LYEAR,PRM, (I5(1),131,NP)

} GO TO0 5

TITLE
1)

obTe o1)

WRITE (LOUT,115) (TKNAMOINDTEC(I) 1) TKNAMUINDTEC(1),2)s131,N1)

WRITE (LOUT,120)

IIYR=IYR#1
DO S50 J=1,11YK
LYEARSIFYR +
TECCAP(1)=0,0
DO 30 I=10.1b6
IF ( nOT,

TECCAP(1)=TECCAP(L1) + CCAPT78(1) + CEF(l,Jsi8)

CUNTINUE

(4=1)

ADDEL(I)) &0

10 30
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= KeTIkk(1,4d)

Mp020700
MDO20G710
MuD20720
MOD207 350
MOD20740
MOD20750
MOD20760
M0D20770
MG020780
M0020790
MOD20800
MOD20810
MOD2us290
M00208 350
MUbD2OB4u
MGD20850
MOL26G860
moD20s70
MOD20880
M0D20890
MUD20900
M0020910
M0oD20920
M0020930
MOD20%40
MGD20950
MOD20960
MOD20970
MoD20980
miop20994u
MuD21000
M0D21010
M0D2i020
80D21030
MUD21040
MOD21050
MUVZ21060¢
MOL21070
MUD21080
MUD2109U
MUB21100
MOoD21110
Mobaiieo
movell1s0
Muneilau
MOD21190
MOD2i160
MOV21170
M0021180
M0021185
MOD21190
M0021200
Muv21210
MhDet12en
MOD21230
MOD21240
MOD21250



DO 40 I=1,NT MuD21260

IECCAP(I+1) CCAP78(INDTEC(I)) + . Mowe1e7o0

* CEP(INDTEC(I),J,nS) = RETIKRECINDIEC(1),d) Mob21280

40 COMTINUE mOD21290

C MOV21300
IF (J ,Eu, 1) MGu21310

*  WRITE (LUUT,125) LYEAR, DEMTH, TECCaP(1), MOD21320

* (TECCAP(INOTEC(L)+1),151,NnT) . MOD21330

IF (J JNE, 1) MOD21340

* WRITE- (LOUT,125) LYEAR, DEM(J=~1), TECCAP(1), MOD21350

* (TECCAP(INDTEC(I)+1),I51,NT) MOD21 3560

c m0D213570
C : MUD21380
50 CONTINUE ’ M0021390

c MOD21400
C : MOD21410
C ENERGY GENERATIUN TABLE MoD21420
C 0021430
C WRITE HEADINGS MOD21440
c ' M0021450
WRITE (LOUT,100) TITLE MOD21460
LYEAR=IFYR + IYVYR MOD21470

WRITE (LOUT,111) IFYR,LYEAR,PRM, (lb(I]cI 1o0NP). MiD21480

WRITE (LOUT,116) (TKNAM(INDTEC(I).1).TKNAM(INDIEC(1).2),I=1.NI) M0021490

WRITE (LOUT,120) MOD21500

C . M0D21510
c MUD21%520
WRITE (LOUT,130) IFYR,AVE7H MoD21530

[ MOV21540
c M0OD21550
DO 60 J=1,1IYR MOD21560
LYEARSIFYR + J M0D21570

HYENGS0 .0 MUD21580

N0 55 1=10.16 MOD21590

IF (.NOT, ADDEDC(I)) GO TO 95 ’ ' MODn21600

HYENG=HYENG + TECHEN(I,J) MuD2l610

55 CONTINUE M0D21620
WRITE (LOUUI,129) LYEAR,YRLYENCIS(1),J) NYENG, MOD21630

+ (TECHENCINDTEC(Y),J)s151,N]) . MO021640

60 CONTIMUE M0De16590

C . M0D21660
c MOD21670
100 FORMAT (%1°%,15A4,36%X, 'CPRT REPORT') MOD2168v
110 FORMAT (! ',' PEAX DEMAND & CAPACITY (Mw) by YEAR" MOv21690
1 2X,14,%=1,14,", PRm= ',F6,.5,', TREE PATHS ', MOD21700

2 3011,/,1%) mapD21714¢

111 FORMAT (' ',' ENERGY GENERATION (GwH) By YEAK: LI M0De1720
i 2Xs18,%=',14,", PRM= ",F6,3,', TREEL PATH=S V', MOD21730

2 5011,7,1%) MOD21740

119 FORMAT (0%, ' YEAR',2X,"' DEMAND '.4X,' HYDRO ',9(2X,% ',A4,A2)) m™MOD21750
116 FORMAT ('0','YEAR',2X, "' ENERGY ",4X,' HYDRO ',9(2X,' *,A4,A2)) MOD21760

120 FORMAT (1X) moD21770
129 FORMAT (1Xx,14,2X,F8,0,4X,F8,0,9(2X,F8,0)) M0D21768¢
130 FORMAT (1X,14,2%,r8,.0) MoD21790
C MOD21800
RETURN MoD21810

END . Mo021820
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SUBRUUTINE WRISUM (FIXPRC,VARPRC,YRLYDM,UEMT78, YRLYEN,AVETS,

¥
+

IFFYR,LR,PRM, IS5, MNP, INFLA,CDSC, ISPN,NSL,
AECUNS ,PKCONS,, TCCUNS,PCCUNS, TLITLE)

THIS SUBROUTINE PRODUCES THE FINAL COS1 SUMMARY

TABLE REPOKT

THIS SUBROUTINE ALSO OUTPUTS POWER COSTS FUK EACH
PRM AND PLANNING YEAR UNDER TnE MEDIUM PATH,
THE OUTPUT FILE I8 "AREEP.DATY' (UNIT 19),
THIS FILE IS USED 8Y PRUGRAM KED VIA PRUGKAM
KAIE,

PARAMETER DESCRIPIIONSS

FIXPRC
VARPRC
YRLYDM
DEM78
YRLYEN
AVETS
IFFYR
LR
PRM
15
NP
INFLA
cnSc
ISPN
NSC
AECONS
PKCUNS
TCCUNS
PCCUNS
TITLE

¢ & 3 3 8 8 89 8 8 3 808 &8

6 84 9 8 3 4 2 0 8 b ¢ &

ARRAY OF FIXED PRICES BY YEAR
ARRAY UF VARIABLE PRICES BY YEAR
YEAKLY DEMAND BY PATH

FIRST YEAR DEMAND

YEAKRLY ENERGY BY PATH

FIRST YEAR ENERGY

FIRST YEAR

PLANNING HORIZON BY YEAR

RESERVE MARGIN

ARKAY INDEXING THE PERIODS OF EACH PATH
NUMBER OF PERIUDS

INFLATION RATE

. CUNSUMER DISCOUNT RATE

ARRAY INDEXING THE PATH

CURREWNT PATH ’

YELARLY AVERAGE ENEKRGY FOR CONSERVATION
YEARLY DEMAND FOR CONSERVATIUN

YEARLY TOTAL COST FOR COWRSERVATIOUN
YEARLY POWER COST FOR CONSERVATIUN
I8PUT TITLE UF RUN

DIMENSION FIXFPRC(100),VARPRC(100),YRLYDM(3,30),YRLYEN(3,30)
DIMENSION ISC10),18PN(10),TITLE(1S)

DIMENSION AECUNS(3,31),PKCONS(3,31),TCCUNS(3,31),PCCOUNS(3,31)

REAL INFLA

LOUT=13
1YR=[FFYR

FACTOR=(1,0 + IHFLA)/(1.0 *» CDSC)

OUTPUT HEADINGS

WRITE (LOUT,100) VTITLE

FORMAT ("1',15A4,16X,°C5UM REPORT')
WRITE (LOUT,101) PRM,(IS(1),I=i,NP)

FORMAT ("
1 ]

PRM= ',F6,3,27X,
TREE PATH= ',30I1)

WRITE (LOUT,105)
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MOD21830
MOD21840
M0OD21850
Moveiseo
MOD21870
MOL21880
MoD21890
MOD21900
MOD21i910
MOD21920
M0oD21930
MUD21940
m0D21950
M0OD21960
MOD21970
MOD21980
MUD2i990
M0OD22000
MaD22010
Mmobeeonz2o
MUD220u30
M0022040
MUL220%¢
M3dD22060U
MuD22070
MUuD22080
MOD220%0
MUD22100
M0OD22110
MOD22120
MGDe22130
Mo022140
MOD22150u
M0OD22160
Mob221i7u
MoD22180
MU022190
“0022200
MaDaz2z210
MoD2222¢
M0D222350
Mu02e240
MOD22250
M0022200
M0De22270
MOv22280
MoD22evu
MUD223500
MOD22310
Mup2a3eu
40022330
MOD22340
MuD22350
MOD22360
Muv223re
4M0D22360
MOD22390
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105

110

115

120

129

126

127

FORMAT ('0',8UX, 19X, "LUOAD MANAGEMENT ARli')
WRITE (LOUT,110)
FORMAT (S5X,4X,"' TUTAL ELECTRICAL REQUIREMENTS ",3X,10X,7X,

1 'DELIVEKED ENERGY',10X,4X,3X,"CONSERVATION ELECTRICITY')

WRITE (LOUT,115)

FORMAT (0" ,4X,3(4X, "ANNUAL',2X,5%,2%," TUTAL ',
1 2%y ' PORER',2X,3X))

NRITE (LOUT,120)

‘FURMAT (1X;'YtAR'v3l“X"ENERGY',EX,' PEAK"EK" cu3t '.ex,

i ' cusl ',2x,3%x))

WRITE (LOUT,125) (1YR,Is1,3)

FORMAT (5&,3(“X,‘ (GNH)"EX" (MW)"EXI' "14,'3 "'
1 2X,' MZKWH',2X,3X))

WRITE (LOUT,126)

FORMAT (SX,3(19X, 'MILLIONS',13X),/,1X)

L IS THE PATH (1=LUwW; 23MED; 3=HIGH)
L=ISPN(NSC)

- = IF IHIS IS THE MEDIUM PATH THEN WRITE OUT PRM
10 AREEP,DAT

IF (L ,Eid, 2) WRITE (19,127) PRM
FORMAT (FS,3)

NOTE: FIXPRC AND VAKPRC ARE IN THE UNITS OF $/KwH
SPECIAL CASE = = FIRST YEAR

DELIVERED
TODEPC=(FIXPRC(1) + VARPRC(1))/100v,
TOUECO=TODEPC*AVE78/1000,

LOAD MANAGEMENT AND CONSERVATIUN

TcCcsTCConNS(Le1) 71000,

IF (AECUNS(L,1) .t0, 0,) PCC=sO,

IF C(AECONS(L,1) NE. 0,) PCCETCCOMS(L,1)/AECUNSIL,Y)

TOTAL

TUAE=AVETS8 + AECONS(L,1)
TOPK=NEM78 + PRCONS(L,1)
TOCO=TODECL + TCC
TOPC=TOCU/TOAEX®1000,

PRESENT VALUE VARIABLES
NDELIVERED

DEPVTCSTOVECO
DELPC=AVETSY

CONSERVATION
COPVIC=TCC
COLPC=AECONS (L, 1)

TOTAL
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MyD2e400
Moo2e4s1o
Miveaqéu
MDU2245¢
Mub22440
MOD22450
MUDR2460
maD22470
MOD22480
mMG022490
MOb2250u
M0D22510
MuD22520
Mi02253u
MuD22%540
MoD22550
MUD22S60u
M0D22570
M0O022580
MOD22590
M0D22600
MOD22e61 v
MOD22620
M0OD22650
MQu2264v
MUDR22650
MOD22660
MOo2ael?0
MO0De2680
40022690
M0D2270¢
MoDa2271uv
M0D22720
MUuD22730
MUDR2T740
MyDe22750
MUD22760
M0D2e77u
MOL22780
MOD22790
MQD22800
MUO022610
Mopzu2uy
MOD226 35
MubD22s4u
M0022850
mM0022860
Md0g2810
MOD2288v
M0D22890
MOUL2290u
MuD229190
Mob22920
M0D22930
MOD22940
MO0 22950
MOD2296Y




TOPVTC=TOCU
TOLPC=TUAE

WRITE (LOUT,150) IYR,TUAE,TUPK,TOCU,TOPC,AVETB,DEMTB,TUDECOD,

+ TUDEPC, AECONS(L,1),PRCONS(L,1),TCC,PLC
150 FORMAT (1X,14,3(4X,F0.042XsF5,0,2%,FB.2,2XsF6,1,2%;3X))

TO AREEP.DAT

e ReNeNaN ol ol

TODEPC=TODEPC/1000,
IF (L .EW, 2) WRITE (19,151) TODEPC
191 FORMAT (F10,4)

NOW REPEAT FOR EACH YEAR OF THE PLAWNING HUKIZUN

ooocooo

PFACT=1.0

DO 50 J=i,LR
IYR=IYR + 1
PFACT=PFACT*FACTOR

TODEPC=(FIXPRC(J+1) + VARPRC(J+1))/1000,
TODECO=TUODEPC*YKRLYEN(L,J) /1000,

TCC=TCCONS(L,J+1)/71000,
IF (AECONS(L,J+1) .Eu. 0.) PCC=O,

IF  (AECONS(L,J+1) .NE. 0.) PCC=TCCONS(L,J#+1)/AECONS(L,J+])

TOAE=SYRLYENCL,J) + AECONS(L,J+1)
TOPKSYRLYDM(L,J) + PKCUNS(L,J+1)
TOCO=TODECO + TCC
TOPC=TOCO/TOAEx1QUO,

DEPVTC=0EPVIC + (IODECO*PFACT)
VELPC=DELPC + (YRLYEN(L,J)*PFACT)

COPVTCSCOPVIC + (ICC*PFACT)
COLPC=CULPC + (AECONS(L,J+1)*PFACT)

TOPVIC=TOPVTIC + (TOCOXPFACT)
TOLPCSTOLPC + (TOAEsPFACT)

WRITE (LOUY,190) LYR,TOAE,TOPK,TUCO, TUPC, YKLYEN(L,J)»
+ YRLYDM(L,J) e TOVECO, TUDEPC,AECUHS(LsJ*1),
+ PKCONS (L, J+1),TCC,PCC

10 AREEP.DAT

ooococ

TUDEPC=TODEPC/ 100V,
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» = IF {HIS IS THE MEDIUM PATH TrHEN WRITE OUT THe
POWER COST FUOr TH1IS YEAR (18T COMVEKT 10 n/nan)

= = IFf THIS [S THE MEDIUM PATH THEN WRITE OUT ThHE

POWER CUST FUR THIS YEAK (18T COMVERT TU $/1rwH)

M0D22970
MUD22980
M0D22990
MOD23000
M0D23010
MGD23020
MUD23050
MOD23040
M0023050
MOD23060
MOL23070
0023080
MOD23085
M0D23090
MOD23100
MOD23110
MuD231206
MODe st s
MUD231406
MOD23150
MOD23160
MGD23170
MUD23180
MOD23190
MOD23200
MOD23210
MUD23220
M0023230
MUD23240
MOD23250
MOD23260
MUD23270
MOD23280
MUD23290
MUD23300¢
MUD23310
MOD23320

MuD23330

MOD233540
MOD23350
MUD233560
MoD23376
MuD23380
MUDR33590
M0023400
MoD234a10
M0D23420
M0D23450

MOD23440

MOp23454
MOD23460
MOD23470
MOD23480
Mov2s5490
MUD2 350
MOD23510
MOD2351S




90

155
160

IF (L (EW. 2) #RIVE (19,151) TODERC

CONTIMNUE

LEVELIZED CUSTS

DELPC=DEPVIC/UELPC*1000,

IF (COLPC LNE. 0o) COLPCSCUPVTIC/CULPC#1000,
TOLPC=TOPVTC/TOLPCx1000,

WRITE (LOWT,155) TOPVTC,DEPVIC.COPVIC
WRITE (LOuUT,160) VOLPC,DELPC,CULPC
FORMAT C'OY,'PVIC'»3(18X,F9.2,13X))
FORMAT (' ', LPC*,3(29X,Fb.1,5X))

RETURRA
END
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MOD23520
MUD25530
M0D23540
M00235590
MUD23560
MOD23570
MUD23580
MuD23590
MDD23600
Mub23610
MuD23620
MuUL25050
MOD23640
MoDe 3650
MuD2 sebu
PUDEXTYAY
MOD23680
MOD23690
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SUBROUTINE WRIINT (TITLE,TKNAM,CCAPTH,APTH,FPTE,AETE,FLTH,
APYRLY )FPYRLY ALYRLY ,FEYRLY ACAF, AlEN,
FC“P"'(’EN, XLULP' I"FYR,LN,?“M, 15;"’P; IbPNy
NSCy
GP78,GE78,6PYRLY ,GEYRLY)

THIS ROUTINE PRODUCES THE ANCHURAGE=-FAIRBANKS INIEKTIE KEPURT
= « GLENNALLEN DEMAND AND ANNUAL ENERGY ADDED Tu

THE ANCHORAGE FIGURES, THE INTERTIE CALCULATIUNS
ARE BASED UN THESE SumS,

PARAMETER DESCRIPIIONS:

TKNAM - ARRAY OF TECHNOLOGY NWAMES
CCAPTH - FIKST YEAR CAPACITY

AP78 - FIRST YEAR PEAK DEMANO FUR ANCHURAGE
FP74 = e ¢ 8 o o e o o o o o s o FAIRDANKS
GP78 - " e ® . e« o GLEMNALLEN
AE74 - FIRST YEAR ANNUAL ENERGY FUR ANCHURAGE
FE78 - ® @ © o ®© © © © ° © © & o e FAIkBANKb
GE73 - e o GLENNALLERN
APYRLY - YEARLV PEAK DhMAND FOR ANCHURAGE
FPYRLY - * o ® o o o o o o o o FAIRBANKS
GPYRLY - e » o GLENNALLEN
AEYRLY - YEARLY ANNUAL ENERGY FOrR ANCHURAGE
FEYRLY ad ® e & o ® © » o © e o © FAIRDANKS
GEYRLY - s GLENNALLEN
ACAP - INSTALLED CAPACITY FUN ANCHORASGE
FCAP - . e o FAIRBANKS
AGEN - ENERbY GENERATIUN FOR ANCHORAGE
FGEN - e . . e o FAIRBANKS
XLOLP - = LUSS UF LOAD PROBABILITV
IFFYR =~ FIRST YEAR
LR = PLANNING HURIZON
PRM = RESERVE MARGIN
15 = ARRAY INDEXING THE PERIOUS OF tACH PaTh
NP « NUMBER OF PERIODS
18PN -  ARRAY INDEXING THE PATH

NSC = CURRENT PATH

DIMENSION GPYRLY(3,30),GEYRLY(3,30)

DIMENSTION APYRLY(3,30),FPYRLY(3,30),AEYKLY(3,30),FEYKLY(3,50)
DIMENSION ACAP(30),AGEN(30) FCAPE30),FGEN(30),XLULP(50)
DIMENSTON T8(10),15PN(10),TITLE(15),CCAPTB(16),ThNAM(16,2)
OIMENSTON CMAX(30),ETRANS(30)

TNABE IS USED TO ACCESS ALL THE

CHARACTERS IN A TECHNOLDGY NAME
LOGICAL*1 TNAME(6))BLNK,FCHR,ACHK
EUUIVALENCE (XNAML,TWAME (1)), (XNAM2, TNAME (D))

B.140

MUD25700
MOD25710
Mope3sreu
MOD23730
MUDesT4u
M(OD23750
M0ODR23760
MO0e3sT77uL
80023780
MDD23796
MU s800
MOD23810
M0D236820
MODR23830
MOD23%840
MOD23850
MOD23s60
MODR3870
MOD23&s80
M0OD23890
MOD23900
M00e35910
M0D23920
MUpe3930
MOD23940
MOD239%50
MUD 23960
MOUD23970
MUD235980
M0D23990
MOD2400¢
MOD24010
Mobe4oveo
MOD24030
MuD24040
MOD24050
MODE4Ub U
MoD24070
MOL24GBY
MUD24090
MUD24100
mGD24110
Mupe24i120
MilD24130
Mov24140
m0024190
MuDR24160
MOD241 170
MOD24180
MOD24190
MOD24200
maD24210
MubD24224
MOD24e 50
MOD24240
MOD24290
MOD24253
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DATA BLNK,FCHR,ACHR /' °,0'FF, 'A%y

UBTPUT UNIT »
LOUT=t14
IYR=XIFFYK

DETERMINE FIRST YEAR CAPACLITY FUR ANCHURAGE ANUD FAIRDAKKRS
ACAPT8=0,0
FCAP78=0,0

DO 10 I=t1,16
XNAMIZTKNAM(T, 1)
XNAM2=TKNAM(L,2)
DO S5 Jd=1,6
IF (TNAME(J) ,EQ, BLNK) GO TO %
GO TO &
CONTINUE
TECHNOLOGY NAME ALL BLANKS, SKIP IT
GO TD 1v
CONTINUE |
TECHNOLOGY NOT ASSUCIATED wWITH ANCHORAGE Or FAIRBANKS, SKIP IT
IF (TNAME(J) .NE, ACHR .AND, TNAME(J) .NE. FCHR) GO 70 10
IF (TNAME(J) .NE. ACHR) GO TO 9
ANCHORAGE
ACAP78=ACAP78 + CCAP78(I)
G0 10 10

FAIRBANKS

CONTINLE

FCAP78=FCAFT7B + CCAP78(1)
CONTINUE

ANCHORAGE

UUTPUl HEADINGS

WRITE (LQuT,100) TITLE

WRITE (LOUT,101) MFRM, (IS(I),I=1,NP)
WRITE (LOUT,1v2)

WRITE (LOuUT,109)

FIRST YEAR

APNGP=AP78 + LP78

AENGE=AE78 + GE78

WRITE (LOUT,110) LYR,APNGP,ACAPT8,AENGE

YEARS IN PLANNING HORIZON
DO 20 1I=1,LK
IYRSIYR + 1}
APNGP=APYRLY (ISPN(NSC),I) + GPYRLY(ISPN(NSC),1)
AENGESAEYRLY (ISPN(NSC),I) + GEYRLY(ISPN(NSC),;1)
WRITE (LUUI,115) IYR,APNGP,
ACAP(]),
AENGE ,
AGEN(I) , XLOLP(I)
CONTINUE

B.141

MOopD242959
“MGD24260
Mop2427¢9
Mob24es0
MoD24290
MOD24300
MUD2431v
MipD24320
MOD24330
MOD24340
M0ODR4350
M0D24360
MOD24370
MuD24380
M0D24390
MoD24400
MOD2441 v
MOo24420
MOD24430
MOD24440
MOD24450
MOD24460
MOD24470
MUD244840
MOD24490
M0D24500
MOD24510
M0OD24520
MOD24530
M0024540
MGD2455¢
MUD24S60
MUD24570
M0D24580
M0D24590
MOD24600
MOD24610
MUD24620
MOD240b 30
MOD24640
MuD24650
MOD24660
MOD24670
MOD246173
MOD24675
MOD24680
MOD24690
MOD24700
0024710
MOD24720
MUD24723
MOD24725
Mm0D24730
M0D247440
M0ODR4750
MUD24760
M0D24770



ANCHURAGE~FAIRBANKS INTERTIE CALCULA)1IONS

oo0o

PO S0 I=1,LK

ADIFFC=ACAP (1) = (APYRLY(LISPN(NSC),I) # GPYRLYUISPN(NSC),1))

FOIFFCsFCAP(I) = FPYRLY(ISPN(NSC),I)
CMAX(I)=0,9
IF (ADIFFC .GE. 0. AND, FODIFFC LT, 0,)
* CHAX(1)=AMINLI(ABSLADIFFC) ,ABSIFUDIFFC))
IF (ADIFFC LTc 0. AND, FDIFFC .GE, 0,.)
* CMAX(I)==1,0%AMINL CABS(ADIFFC)  ABS(FVIFFC))

ADIFFE=AGEN(I) = C(AEYRLYU(ISPN(NSC),I) + GEYRLY(ISPN(NSC),1))

FODIFFESFGEN(I) = FEYRLY(ISPN(NSC),1)
ETRANS(I)=0,0
IF (ADIFFE ,bE. 0. .AND, FOIFFE ,LT. 0,.)

+ ETRANS(1)=AMINL (ABS(ADIFFE) ,ABS(FDIFFE))
IF (ADIFFE ,LT. Us. AND, FDIFFE GE, 0,)
+ ETRANS(1) =<1 ,0xAMIN1 (ABS(ADIFFE) ,ABS(FOIFFE))
50 CONTINUE
[
IYRSIFFYR
c
C FAIRBANKS AND INTERTIE OUuTPUT
C HEADINGS
WRITE (LOUT,100) TITLE
WRITE (LOUT,301) PRM, (IS(1),1=s1,NP)
WRITE (LOUT,202)
ARITE (LOUT,205)
c
Cc FIRST YEAR '
WRITE (LOUT,110) 1lYR,FPT8,FCAPTB,FLET7Y
c
c EACH YEAR IN PLANNING HURIZON
bDu 70 I=t,Lk
IYR=IYR + |
WRITE (LOUT,210) IYR,FPYRLYCISPN(NSC),1),FCAP(TL),
+ FEYRLY(ISPN(NSC),T)},FGEN(I) CMAX(I),
+ ETRANS (I)
70 CONTINUE
c
c

100 FORMAT ('1',15A4,26X,"'INTR REPUKRT')
101 FORMAT (' PrRM= ¥ ,Fb,.3,19X,"’ TREE PATH= ',3011)
102 FORMAT ('0',24%, "ANCHURAGE")
109 FORMAT ('0',6X%,? PEAK Y,2X, " INSTALLED',2X,
' OANNUAL  '.2X,'  ANNUAL  ',5X,/,
7X,* UDEMAND ',2x," CAPACITY ',2%,' ENMNEKGY ¥,
2Xs "GENERATION? ,5X, ! LOLP ', 7,
1A, 'YEARY 22X, (Mw) LPY-3 PR (Mw) LIPY-3
< ’ (GwH) YyaX, ! (GAH) 'ySX,"DAYS/10 YR')
110 FORMAT ('()'.I‘l,ZX.FIO.l,2X,Flu.112X'F10.l)
119 FORMAT (1X,14,2X,F1041,2X,F10,1,2X,Fl0c1,2%X,F10.,1,59X%,
1 F10,.3)
202 FORMAT ('0',24X,'"FAIRBANKS' 30X, 'INTERTIE")
205 FORMAT ('0°',6X," PEAK ",2%," INSTALLED',2X,
i ’ ANNUAL te2X, " ANNUAL -1 PR MAXIMUM %,

[ L VN TR

B.142

M0024780
M0D24790
M0V24800
MubD24a8 1y
Mjo24820
Myp24830
MoD24840
MOD24850
MoD20860
mopessio
MGU24480
MOD24890
M0Ou24900
MOD24910
MuNa49e0
MOD2493%90
MUD24940
MLUD24950
MOR24%60
MOD24970
MuD244980
MO249990
MUD25000
MGD2Sv10
MD2502v
M0D250350
M0D25040
Mub25050
MD25060
MOD25070
MOD25089
M0D25090
MOD2510v
M0D25110
MUD25120
MOD251 50
MoD2s140
MOD2S190
MiD25160
MOD25S170 .
MuD251890
40D25190
MoDe2sebo
MoD2S210
MOD25220
mMob2sa3io
M0025240
MOD25256
M025260 -
MOD25270
MOD25280
mMov25290
MOD25300
MOD25310
MOu2532¢0
MUD25330
MUDE25340



c

[

E~NOCUVS W

i

ZX, v ENERGY 7 "'/, ~ .

X' DEMAND *,2%,' CAPACITY ',2X,

" OENERGY  Y,2Xs'GENERATION®,SX,' CAPACITY %,2X,
' TRANSFER V,/,

lX.'YtAR';eX,' (Mﬂ) ',a)(,' (MW) ',ZX,

! (GwH) Ye2X, " (GuH) ' e5X, " (M) '2X,
v (W) ')

FURMAT (1X,I‘O:2X.r10 112)( F10 1'2X,F10.1,2X I'l() l'bXI

F10.1:2%X,F10,1)

B.143

MaD25350
MOD25360
M0025370
MUD25380
MOD25390
MOD25400
M0D25410
MOD25420
MOD25430
MUD25440
M0OD25450
MOL25460
M00D25470






