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FOREWORD 

This report concerns the use of the Wien Automatic System 
Planning Package (WASP) model, modified to meet the needs of the 
Florida Public Service Commission for improving power pooling 
analysis. It is important to note that the Tennessee Valley 
Authority (TVA) has developed and has the proprietary rights to the 
WASP model. Any commission, agency or other potential user of 
this model or any modifications thereof must first secure the 
permission of the TVA for its use. 

This report was prepared by Dr. Shoichiro Nakamura and 
Mr. Spyridon Tzemos of The National Regulatory Research Institute 
(NRRI) under Contract No. EC-77-C-Ol-8683 with the U.S.Department 
of Energy (DOE), Economic Regulatory Administration, Division of 
Regulatory Assistance. The opinions expressed herein are solely 
those of the authors and do not reflect the opinions nor the 
policies of either the NRRI or DOE. 

The NRRI is making this report available to those concerned 
with stat~ utility regulato~y issues since the subject matter 
presented here is believed to be of timely interest to regulatory 
agencies and to others concerned with utilities regulation. 

The NRRI appreciates the cooperation of the Florida Public 
Service Commission with the authors in preparing this study and 
for their permission to make this information available to others 
interested in regulatory affairs. 

Douglas N. Jones 
Director 



EXECUTIVE SUMMARY 

This report summarizes the activities that were undertaken by the 
National Regulatory Research Institute (NRRI) in fulfillment of the 
Florida Technical Assistance Project for Power Pooling Studies under 
Contract No. EC-77-C-01-8683 with the U.S. Department of Energy (DOE). 
The work consisted of four tasks that were jointly agreed to by the 
Florida Public Service Commission (FPSC), NRRI and were approved by DOE. 

The Wien Automatic System Planning (WASP) computer model was 
developed at the Oak Ridge National Laboratory for use by the Inter
national Atomic Energy Agency. Although WASP was originally intended 
to be used for optimal electric system expansion planning in under
developed or developing countries, the program was also adopted for use 
by several public utilities and state agencies in the United States. 
This trend necessitated the modifications made in this project so that 
WASP could best fit the needs of the Florida Public Service Commission. 

The modifications made to WASP have improved the original version 
in the following ways: 

1. A large generating system can now be represented adequately; 
and as a result, WASP can be used in power pooling studies 
on a state or regional level. 

2. The accuracy of reliability calculations was increased so 
that the very small loss of load probabilities (high 
r.el iabil ities) of aggregated generation systems can be 
estimated more precisely. 

3. The cost algorithm was modified to provide the option of 
simulating investor-owned utilities accounting practices. 
Therefore, WASP results were compatible to those of private 
utilities, and the program can be used for comparative 
checks. 

4. The input data algorithms were modifi so that outages of 
generating units could be more precisely represented. Also, 
system load description data can be retrieved from the public 
utilities' data in an easier and more accurate way. 

The modified WASP code was extensively tested with satisfactory 
results. During the on-site testing, further modifications were made 
in order to adapt the program to FPSC's computer facilities in the 
optimum way. The program algorithms were analyzed in detail so that 
FPSCls staff could gain adequate insight into the program and learn to 
use it properly. This modified version WASP was made operational on 
the FPSC computer system in May of 1979. 
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Background 

CHAPTER 1 

INTRODUCTION 

In April 1978, the Florida Public Service Commission (FPSC) responded 

to a solicitation by NRRI described in the Regulatory Assistance Program 

brochure with a request for technical assistance in the general research 

area of power pooling. At that time, the FPSC had recently acquired the 

Wien Automatic System Planning (WASP) model and was concerned with its 

direct applicability to conditions in Florida. The original intent for 

selecting WASP was to fulfill the FPSC responsibility under the Power 

Plant Siting Act, the Grid Bill, and general rate case investigations. 

After examination of the model, staff members of the FPSC concluded 

that WASP needed modification and identified several elements of the 

internal program that would have to be redesigned if the model were to 

satisfy the needs of the Commission. 

The Request for Technical Assistance 

The FPSC turned to the National Regulatory Research Institute (NRRI) 

for technical assistance and submitted a statement of needs and require

ments in April 1978. Specifically, the FPSC statement requested the 

following modification to the WASP code: 

1. Change the form of load data input from fifth order 

polynomial to point-wise data. 

2. Add an option which produces a levelized annual fixed charge. 



3. Increase the limit of total number of units to 200~ or 240 

if possible. 

4. Add an option to allow the user to specify seasonal maintenance 

by input. 

5. Incorporate the forced outage rate as a function of age of the 

plant. 

6. Evaluate the possibility of increasing the accuracy in 

dealing with spinning reserve. 

7. Evaluate the possibility of increasing the accuracy of LOLP 

(loss-of-load-probability). 

The project was selected for support by the NRRI with funds provided 

by the U.S. Department of Energy (DOE) in October of 1978. Dr. Shoichiro 

Nakamura, a professor of Nuclear Engineering at The Ohio State University 

and a recognized authority on WASP, was selected to provide the technical 

assistance to the FPSC. A meeting was held at the FPSC in November of 

1978 with the purpose of producing a work plan that would satisfy the 

staff and the program objectives of NRRI. 

Development of the Work Plan 

As a result of that meeting, a work plan was developed that was 

agreed to by the staff of the FPSC and the NRRI project team. The 

objective of the technical assistance effort was to modify the WASP 

model and the codes in accordance with the seven project items listed in 

the Commissionls request for assistance. Among the seven items requested 

by the FPSC, items (1), (2), (4), and (5) were relatively simple, while 

items (3), (6), and (7) required careful study before starting any 

alteration of WASP. Item (3) was considered logical from the programming 
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point of view but could increase the core storage requirement significantly. 

Therefore, item (3) needed prior evaluation of the increased requirement 

for core space and compatability with the FPSC computer. Item (7) needed 

evaluation as to whether it was possible to accomplish this modification 

with the existing version of WASP. Item (7) was viewed as possible by 

adopting the piecewise polynomial developed previously at The Ohio State 

University. However, its compatability with WASP had tO'be evaluated in 

terms of memory requirements and increased computational time. 

The NRRI project team then proceeded to implement the technical 

assistance through a program composed of four tasks. 

Task One: Evaluation of Feasibility of Modifications 

At the end of Task One, it was necessary to assess: 

a. what the expanded number of generating units to be 

included in the program must be; 

b. whether it is possible to modify the spinning reserve 

treatment; 

c. whether the piecewise linear approximation should be 

incorporated into the existing WASP program. 

Task Two: WASP Modifications 

The purpose of this task was to reprogram WASP on The Ohio 

State University computer. This effort includes debugging 

and a series of alterations to the card decks of WASP. 

Task Three: On-si Technical Assistance 

The modified WASP was tested extensively on The Ohio 

State University computer to make sure the code worked 

properly with all different types of user's input. After 
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completing tests of WASP on The Ohio State University 

computer, the program will then be tested on FPSCis computer 

to m~ke certain all the programs are operational. If any 

problems are encountered during the test, WASP will be 

readjusted for the FPSC computer. Therefore, a representative 

from NRRI will be made available for on-site consultation 

and assistance. 

k Four: Documentation of the Program Modifications 

The modifications made to the program are to be clearly 

written and submitted to the staff of the FPSC. 

The work plan specified that the NRRI project team produce three 

reports to be submitted to the FPSC. The first report was to contain 

research findings on (a) the. number of generating units to be included 

in the program; (b) whether it is possible to modify the spinning 

reserve treatment; and (c) whether the piecewise linear approximation 

should be incorporated into the existing WASP program. 

i 

i 

s first report was submitted to the FPSC in February of 1979 and 

red their formal approval before further work was continued on the 

A copy of the first report can be found in Appendix A of this 

A second verbal report was provided to the FPSC by 

relating the progress of modification and testing underway at 

versi plan also called for a final report 

i 1 of the technical assistance effort, 

ons code, and the nature the reprogramming 

This document satisfied the final report 

an and is presented as that effort. 
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Those readers not familiar with the original documentation and 

operation of WASP will better understand this report if References 1 

and 2 in the bibliography are consulted. 
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CHAPTER 2 

IMPLEMENTATION OF THE WORK PlAN 

This chapter summarizes the work performed as described in the 

implementation of the first three tasks of the work plan. Each task 

description is presented followed by a description of the activities 

associated with the implementation of that task. Where the presentation 

of material such as computer programs or documentation is found to be 

inappropriate, that material is cited in an attached appendix. 

Task One: Evaluation of Feasibility of Modifications 

The contractor will evaluate the feasibility of performing 

the WASP modifications suggested by FPSC within the time and 

budget constraints.of this project. 

The Wien Automa~ic System Planning (WASP) code was designed to 

determine the optimal generation expansion plan for an electric utility 

generating system. FPSC acquired WASP to fulfill their responsibility 

as described under the Power Plant Siting Act, Grid Bill and general 

rate case investigations. In order to apply WASP to these legislative 

requirements more effectively, FPSC requested the following modifications 

to the code: 

l~ Change the form of the load data i from fth order 

polynomial to point-wise data. 

2. Add on option whi the i on of ng pl 

is accounted 

values. 

a than by 

7 



i 

3. Increase the limit of total number of units to 200, or 240 if 

possible. 

4. Add on option to allow the user to specify seasonal maintenance 

input. 

S. Incorporate the forced outage rate as a function of age of the 

plant. 

6. Evaluate the possibility of increasing the accuracy of LOLP 

(Loss-af-Load Probabil ity). 

7. Evaluate the possibility of increasing the accuracy in dealing 

with spinning reserve. 

The rst six modifications were determined to be feasible and were 

emented under Task Two. Research on the seventh modification 

that a more accurate treatment of spinning reserve was possible 

only if the current two-block representation of each generating unit was 

to three=block representation. Such a change required substantial 

reprogrammi ng and waul d cause s i gni fi cant increase "j n computati ona 1 time. 

It was uded that, although a more elaborate treatment of spinning 

reserve was possible, it could not be incorporated in WASP within the 

budget constraints of this project. 

Task Two: WASP Modifications 

1. ons to load Input Data. 

were input for the LOADSY module of WASP. The 

LOADSY was modi ed to accept point-wise 

on Duration Curve (LDC). Up to 1000 points may 
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be assigned by the user for the LOC representation. Since the computing 

time of LOAOSY was not affected significantly by the number of points of 

··.i LOC, it was recommended that the maximum number of points, namely lOOO~ 

be used for the best accyracy. 

A detailed technical description of the LOADSY' algorithm is presented 

in Appendix B, while the input format changes are listed in Appendix c~ 

2~ Fixed Charge· Rate Option in Capital Cost Calculations. 

The capital cost component of electric generation by an expansion 

schedule is calculated in the DYNPRO module., The optimization was 

performed for a finite study period. (Under the original WASP assumption 

the remaining value of the plants, after the study period, is taken 

into consideration by assigning a salvage value at the end of the study 

period to each expansion" alternative.) 

The DYNPRO algorithm was modified to make the salvage value 

calculation optional and provide a Fixed Charge Rate (FCR) option that 

accounted for generating unit depreciation in accordance with private 

uti 1 i ty accounti ng procedures. The FeR was the factor whi ch, "when 

multiplied by the capital cost of a facility, produced, a levelized 

annual fixed charge reflecting return on investment, depreciation, taxes, 

insurance, retirement dispersion, and investment. 1I 1 

In the modified DYNPRO version, the total cost of an expansion 

configuration is based on the sum 

a) the present worth the total operating cost for 1 

generating uni during the study period; 

b) the worth the fixed 

un; that were added to 

7 in 3 in b 1'; ography. 
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The xed charges for each added generati ng un; t w'ere cal cul ated 

for the life of the unit, The fixed charge rate is a aser specified 

parameter. 

A more technical description of the DYNPRO modifications is included 

in Reference 3 in the bibliography. The necessary input data changes are 

bed in Appendix C. Table 1 shows the results of sample WASP runs 

with and without the FeR option. The input data used were identical to 

those for the predetermined run of Case 26 2 except for the FeR option. 

Table 1 

Objective Function for Case 26 With and Without the FeR Option 

OBJECTIVE FUNCTION (Thousands of Dollars) 

YEAR No FCR 12% FCR 15% FCR 18% FCR 

1982 926,130 1,044,330 1,140,266 1,236,201 

1986 2,406,457 2,781,345 3,052,569 3,323,793 

1990 3,831,580 4,387,459 4,803,992 5,218,662 

1 5,296,328 6,067,640 6,664,992 7,262,343 

3. Increase of the Maximum Number of Generating Units 

1 number units that can be handled by WASP was increased 

from 1 . The sum the total number of units specified in the 

e (FIXSYS and VARSYS modules respectively) was 

1 i cons; ons to O. Since no more than 20 

ion alternatives could be specifi in the variable system, at 

least un; would ways be cribed by the xed system. 

e runs in 2 in bi iography. 
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The increase in core memory requirement for each module is listed 

in Table 2e 

Table 2 

Core Memory Increase Due to Change in the Maximum 
Number of Units in WASP 

Additional Memory Requirements 

WASP MODULE STORAGE LOCATIONS IBB BYTES 

LOADSY - -

FIXSYS 170 680 

VARSYS - -
CONGEN 680 2,720 

MERSIM 9,350 37,400 

DYNPRO 3,060 12,240 

4. & 5. User Specification of Seasonal Maintenance Schedule and 

Incorporation of Forced Outage Rates as a Function of 

Plant Age. 

Although modifications 4 and 5 are mentioned separately in Task One, 

they are described here simultaneously because they both are accomplished 

by the same auxiliary program. 

Availability probability of a generating unit is defined as the 

probability a unit will be available when it is led to generate power. 

, both scheduled maintenance and changes of the unit's forced outage 

rate affect the unitls availability probability. Since the system!s 

LOLP calculation is based on the avail lity probability of t, 

the LOLP changes when the 1 lity probability is modified. 

11 



availability probability was originally defined in CONGEN as 

P :::: 1 - FORI100 ( 1 ) 

P: generating unit availability probability 

generating unit forced outage rate. 

ntenance outage effect was not taken into consideration. 

liary program MATURE was written to create an adjusting factor 

generating unit availability probability so that it incorporated 

schedul maintenance effects and forced outage rate maturity with 

t age. 

main schedule for each unit is specified by the number 

of required for maintenance in each period (usually four periods 

per year th a maximum of 12) of every year studied. An adjusting 

factor to the availability probability P, defined by eq. (1), is 

as: 

_(, DAYS ) PAD - ~ - 365jNPER . PMATUR (2) 

PAD: avail lity probability adjusting factor for each unit, 

peri the year, for every year studied. 

of scheduled maintenance for each unit, each 

, for every studied. 

adjusting factor for each unit, each year. 

value PAD is 1.0. MATURE stores 

le log; unit 35. 

le of WASP (PWCONGEN, described in the next 

s on) us from the MATURE.MAINT binary 
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file and applies them to each unit's availability probability. The 

adjusted availability probability is: 

pi ::: p . PAD (3) 

where pi: the adjusted availability probability for each unit, in each 

period, for every year studied. 

p: as defi ned in eq. (1). 

PAD: as defined in eq. (2). 

Use of pi for LOLP calculation is a user option. Forced outage 

rate maturity adjustments for expansion candidates cannot be used in 

optimization runs but only in predetermined runs. This is because the 

a priori knowledge of the year when an expansion candidate comes in 

service is required for the compilation of the MATURE input data. Only 

then, is it possible to know the unit's age at each year of the study 

and make the necessary forced outage rate maturity adjustments. The 

same is true for scheduled maintenance since maintenance scheduling is 

possible only when the system generation mix is known. Forced outage 

rate maturity adjustments for the existing units are always meaningful 

because their age is always known. 

Description of MATURE input data is provided in Appendix C. 

6. Accuracy Increase in LOLP calculation 

The accuracy of LOLP calculated by WASP was improved by switching 

the Fourier expansion of load curves originial in lis c 

simul on in CONGEN, to the piecewise polynomial ion. new 

version of CONGEN is henceforth called PWCONGEN (_ ece-~ise CONfiguration 

GENerator). effect of the maintenance outage was so i 

i LOLP culation PWCONGEN. probabilistic simul on in 
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was changed but still used Fourier expansions for the following 

reasons: (1) the major objective of MERSIM was to calculate electric 

se 

generated by each generating unit; (2) since MERSIM uses two

representations of generating units, the use of piece-

would substantially increase the total computing time; 

into consideration the maintenance outage effect in 

LOLP calcu"lated by PWCONGEN was theoretically equivalent 

MERSIM; (4) the Fourier expansion provided sufficient accuracy 

energy calcul ons in MERSIM. The piecewise polynomial used in 

did not increase the computing time considerably because 

energy on was not calculated. 

ana 

accuracy of PWCONGEN was checked against a special case (a 

consisting of identical units) where LOLP could be calculated 

The results of this comparison are shown in Table 3. 

time of PWCONGEN was compared with the original CONGEN. 

resul are listed in Table 4. 

PWCONGEN so includes the option of adjusting the availability 

1 i ty the generati ng un-j ts; thus LOLP can be ca 1 cul ated wi th 

consi on of scheduled maintenance and forced outage 

cal ption of PWCONGEN is provided in 

input data des ption is given in Appendix c. 
k sistance 

11 t the modi WASP on FPSC's 

to n all programs tested at 

o versi work 

14 



. 

Number of 
Identical 
Plants 

9 

9 

13 

13 

.....I 

U'1 

Table 3 

PWCONGEN Reliability Check 

t4umber of LOLP for Period 1 LOLP for Period 2 
Points for Exact CONGEN PWCONGEN Exact CONGEN PWCONGEN 

LDC Inversion at: ,0 % % Error % % Error % % % Error % % Error 

1,000 0.61514 0.6014 2.233 0.6151 <10- 4 1.95412 2.0895 6.928 1.9541 0.0005 

500 0.6138 0.218 1.9510 1.159 

1,000 0.11349 0.1203 6.000 0.1135 1.026 0.68860 0.6982 1.394 0.6883 0.042 

500 0.1131 0.34·3 0.6856 0.435 
I 

Table 4 
Running Time Comparison Between CONGEN and PWCONGEN* 

Number of CONGEN PWCONGEN Run 1 PWCONGEN Run> 1 
FIXSYS Units CPU Seconds CPU Seconds CPU Seconds 

I 1.68 15.50 12.00 

110 2.68 68.93 14.78 

220 4.04 131.60 14.98 

* VARSYS and LOADSY are identical in all cases. 



The modified WASP package was transferred and tested by NRRI staff 

on FPSC's computer during the week of May 14-19, 1979. Several 

changes were necessary due to differences between the FORTRAN compilers 

of the OSU's AMDAHL and the FPSC·s CDC computers. 

The CDC's single precision representation of real numbers is equiva-

1 the double precision of AMDAHL. Therefore, all double precision 

es w~re changed to single precision to avoid unnecessary core 

memory utilization. Accuracy tests on the CDC computer at the FPSC 

the ts listed in Table 5. 

Table 5 

Results of PWCONGEN Accuracy Tests on FPSC's CDC Computer 

LOLP % % ERROR 

0.02 1 .0 

0.002 3.0 

0.000008 6.0 

.~ Running procedures were demonstrated during the test at FPSC. Al' 

fi ions were carefully checked, and detailed instructions 

regard 

anal 

x E. 

modifi ons were given to the FPSCls staff. 

ls on-site testing of WASP are provided in 
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Task Four: Documentation of the Program Modifications 

The contractor will prepare documentation of all modifications 

made to the code, alterations to input and output format, 

if any, and results of tests. 

A detailed documentation of the WASP modifications is presented in 
I,; 

Appendix B. The input data changes are described in the procedure manual 

contained in Appendix C, while the results of the test runs are listed 

in Appendix D. Appendix E contains the report for the on-site testing 

of modified WASP. 
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CHAPTER 3 

SUMMARY AND CONCLUSIONS 

In power pooling studies, several public utilities are combined to 

form an aggregate electricity generating system. Such a system contains 

a large number (often greater than 100) of generating units. The 

original WASP model could accurately represent only up to 100 units. 

This constraint was relaxed and the modified WASP can handle up to 270 

units, rendering it capable of representing large generating systems. 

The loss-of-load-probability (LOLP) calculation by the original 

WASP was of questionable accuracy and abnormalities were experienced at 

small LOLP values. These defects were corrected in the modified WASP 

through the use of a piecewise linear approximation in the algorithm 

for LOLP calculation. Thus WASP can now be used to analyze power pools 

that exhibit high reliabilities where such an analysis with the original 

version would have been of questionable validity because of inaccuracies 

in the calculation of small LOLP values. Consideration of pollution 

control in dispatching and individual commitments of the public utilities 

may make the WASP generated maintenance schedule inapplicable in actual 

operating conditions. For this reason, the modified WASP provides an option 

for user specified maintenance schedules. Furthermore, the availability 

of the generating units can be more accurately represented by providing 

an option to make adjustments to unit availability because maturity. 
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The user options for scheduled maintenance specification, unit 

availability adjustments for maturity, and fixed charge rate cost 

calculations in accordance with standard utility practices make the 

modified WASP compatible with expansion planning models that are currently 

in use. Therefore, public utility regulatory commissions can utilize 

WASP to verify the accuracy of the expansion planning models used by 

investor-owned utilities. 

The extensive on-site testing of WASP provided FPSC staff with the 

necessary insight into the program so that the results can be correctly 

interpreted and utilized with confidence. A thorough understanding of 

the program algorithms is one of the major advantages of WASP when 

compared with other commercially available expansion models (such as the 

General Electric or the Westinghouse models) where the algorithms are 

proprietory. The FPSC is now in position to verify the validity of the 

results of expansion planning models submitted by public utility companies 

in support of their need for additional power plant construction. 

Public utility regulatory commissions can use WASP to estimate the 

cash requirements for expansion of the electricity generating system. 

This information is necessary for power pooling financial analysis and 

in rate case investigations when corporate finance models (such as RAM

finance) are utilized to determine the cost of electricity. 

Although the modifications made to WASP during this project have 

greatly increased its usefulness to public utility regulatory commissions, 

time and budget considerations limited the making of additional modifica

tions. Several improvements were identified and endorsed by the FPSC 

staff and the NRRI project team. Four major modifications were identified 

that could further enhance WASP. 

20 



1) The existing WASP literature is fragmented and outdated. The 

input data descriptions, although precise, provide no details on data 

compilation procedures and no information for their proper use or correct 

interpretation of the final results. Therefore, a substantial effort is 

required to update and combine the existing literature into a user 

oriented manual that would contain: 

a) Detailed algorithm description; 

b) Precise input data requirements; 

c) Data sources and proper usage of input data; 

d) Sample parametric sensitivity analysis so that the dependence 

of the output results on the various input parameters can be 

realized. 

2) Research and further modifications are needed in the generating 

unit's depreciation algorithm in order to increase its accuracy and 

computational efficiency. 

3) A financing feasibility constraint should be incorporated in 

WASP to assure that the projected optimum expansion plan is within the 

utility's financing capabiliti.es. Such considerations would also 

increase computational efficiency by avoiding detailed simulation of 

expansion configurations that are not feasible. 

4) Transmission limitations of utility interconnections should be 

incorporated in WASP so that power pools can be analyzed more realistically. 

Confidence in the use of WASP by state utility regulatory commissions 

would be greatly enhanced by arranging for on-site technical assistance 

from experienced WASP users. The new capabilities of the modified WASP 

and the experience gained by the FPSC staff during the on-site testing 

21 



gave them the necessary confidence in the operation of the program so 

that it could be used in an upcoming rate case. NRRI and FPSC staff 

agreed that similar on-site technical assistance or WASP workshops 

would be extremely valuable to other state utility regulatory commissions 

interested in the use of WASP as a regulatory analysis tool. 
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1.0 Introduction 

This report describes the research findings on the following 

three subjects as specified in the Approved Work Plan for The Florida 
-

Public Service Commission: 

a) the number of generating units to be included in the program; 

b) whether it is possible to modify the spinning reserve treatment; 

c) whether the piecewise linear approximation should be incorporated 

into the existing WASP program. 

2.0 Findings and Conclusions 

2.1 The Number of Generating Units to be Included in the Program 

Examination of the WASP program has shown that the limit of 

total number of units can be easily increased to 240. Therefore, we 

will increase the limit to 240 as originally requested by FPSC. 

2.2 The Spinning Reserve Treatment 

A more elaborate treatment of spinning reserve requires a three

block representation of each generating unit as opposed to the current 

two-block representation. In order to change the current two-block 

representation to three-block representation, a substantial reprogram

ming is necessary. The computational efficiency from such a change 

will be significantly sacrificed. We conclude that, while a more 

elaborate treatment of spinning reserve in WASP is not impossible, 

it cannot be incorporated within the time and budget constraint of 

the present project. 

However, we suggest that the FPSC can incorporate the effect of 

spinning reserve approximately through the loading order of base and 

peaking block of units. 
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2.3 Use of Piecewise Linear Approximation 

Piecewise linear approximation provides much better accuracy 

for the probabilistic simulation that calculates loss-of-load proba

bility and energy generation by each generating unit than the Four'ier 

expansion that is currently used. FLSC has requested us to investigate 

the feasibility of replacing the Fourier expansion in WASP by the 

piecewise approximation. 

Our computational study during December indicates that the piece

wise linear approximation is several times more time consuming than 

the Fourier expansion if Fourier expansion in WASP is entirely re

placed by the piecewise linear approximation. However, the accuracy 

of WASP can be increased significantly with little increase in comput

ing time if piecewise polynomial approximation is adopted only in 

part of WASP. This is the case if only LOLPs for a large number of 

alternative configurations in one period are to be calculated. The 

former is the case in the subroutine MERSIM (Merge-Simulation sub

program) and the 1 a tter in the subrou tine CONGEN (Confi gura ti on 

Generating subprogram). Based on this finding, we propose that the 

piecewise polymonial approximation be used in CONGEN while the Fourier 

expansion be retained in MERSIM. We also propose to incorporate the 

maintenance outage effect in the probabilistic simulation calcu

lation in CONGEN. 

Since no energy is calculated in CONGEN, the last equivalent 

load curves, all the alternative configuration in a period may be 

obtained only by convolution and deconvolution of a few units 

except the first alternative configuration. The computing time 

required for convolution or deconvolution is small compared witll that 
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of an entire calculation. Therefore, the increase of computing time 

by adopting piecewise polynomial is minimal. CONGEN filters out 

those configurations that do not satisfy the LOLP test. If LOLP is 

calculated accurately in CONGEN, all the configurations passed to 

MERSIM have satisfied the LOLP test. Therefore, the user can rely on 

LOLP calculated in CONGEN rather than that calculated in MERSIM. In 

increasing the accuracy of LOLP calculation in CONGEN, incorporation 

of maintenance outage effect is essential. 

3.0 Conclusion 

The limit to the total number of units incorporated into WASP 

will be increased to 240. 

No modification of WASP with regard to spinning reserve will be 

attempted in this study. 

Piecewise polymonial approximation will be adopted in CONGEN 

in conjunction with maintenance schedule to increase the accuracy of 

the LOLP calculation. 
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APPENDIX B 

B.1 LOADSY Tecnnica 1 . Description of Program ~~odi·ficati·ons 

Originally, the load data were supplied to the LQADSY module as a 

normalized Load Duration Curve (LDC) expressed by a fifth order poly-

nomi a 1 ~ Thi s repr.esentati on of LI)r. was transfoY'f«1ed tnto a poi nt -wi se 

linear representation by subroutine LOADS and stored in the TLD array 

which is defined as 

where 

5 . 
TLD. = I C.X: j = 1, NTH 

J ;=0 1 J 

(j -1) . 1 + ~ X. = (NTH) J 

TLO.: fraction of peak load at the jth point 
J 

X.: fraction of a period at jth point 
J 

C.: ith coefficient of fifth order polynomial (i:: d - 5) 
1 

NTH: number of points used for discretization 

The original LOAOSY algorithm used a fixed value of 720 for NTH. 

( 1 ) 

(2) 

In the modified LOADSY ffiodule, the input of LOC may be given directly 

in point~wise data (NTH ~ 1000) for each period of the year. The 

input data for all periods are stored in the POL array. The load data 

of each period is transferred into the TLO array in subroutine LOADS. 

The fifth order polynomial representation of LOC still remains an 

option in the modified LOADSY. Two additional modifications were made 

in LOAOSY in order to facilitate the probabilistic simulation in PWCONGEN. 

a) The number of points used for the inversion of the LOC, called INVERT, 

can be s~ecified by the user. riJVERT r.lust be less than or equal to 1,200. 

b) The inverted ldad duration curve (calculated in COEFF subroutine and 



stored into the TLOD array) is transferred into binary disk file LOADDATA 

through logical unit 22. 

8.2 FIXSYS 

The required increase of the number of units that can be handled by 

WASP led to the following changes in FISXYS: 

1) Executable line 5: 

o H1ENS I ON MWC (101) 

was changed to 

Drr~ENSION MWC (271) 

2) Executable line 70; 

IF(NFP-100) 18,18,15 

was changed to 

IF(NFP-270) 18,18,15$ 

803 VARSYS 

No modifications were necessary in VARSYS. 

B.4 MATURE 

A flow chart of the MATURE program ;s shown in Figure B.l. 

B .5 CONGEN 

The following changes in dimensions were made: 

FOR (101) was changed to FOR (271) 

NSETS· (101) was changed to NSETS (271) 

MWC (101) was changed to MWC (271) 

NTYPE (101) was changed to NTYPE (271) 
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Fi gure B. 1 
MATURE Flow Chart 

( START~) 
_____________________ ~ ___ --~I~ , __________________________ -, 

Read number of plants, number of periods per year~ number of years in 
study period, and first year of study. 

\ 
I Read plant names I 

T 
Write plant number as in combined FIXSYS plus VARSYS list 

and plant names. 
~----- T 

Start annual loop 

Read PMATUR and DAYS for each plant as needed. 

Calculate adjusting factors PAD for each plant as needed. 

Set PAD to 1.0 for plants not requiring adjustments. 

Store adjusting factors in MATURE.MAINT bina'ry 
file through logical unit 35 

End of annual loop 
i 

1 

( STOQ 
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Probabilistic simulation successively generates Equivalent Load 

Duration Curves (ELOC) through convolutions. The jth ELOC is defined 

by the recurrence relation 

ELOC.(x) = p.·ELOC. l(x) + (l-p.)·ELOC. (x-C.) 
J J J- J J-l J (3) 

where ELOC.(x): the jth equivalent load duration curve 
J 

Pj : the jth unit availability probability 

Cj = the jth unit capacity 

The ELOC for j=O is the original inverted load duration curve (also 

called load probability curve). After all N units in the system are 

convolved, LOLP is found as 

where LOLP: generating system1s "loss-of-load probability 

ELOCN(X): the Nth equivalent load duration curve 

Xc: the system capacity 

(4) 

PWCONGEN uses eq.(3) to calculate each successive ELOC numerically using 

the piecewise linear representation of ELOC. This calculation is performed 

in subroutine PWAOO. 

Function PWFUN of PWCONGEN utilizes eq.(4) to find the system LOLP 

for each prospective expansion configuration. 

A PWCONGEN run consists of two steps. In the first step the ELOC, 

convolving all the units of the fixed system, is generated and stored in 

the binary disk file FIXELOC through logical unit 32. In the second step, 

the fixed system ELOC is read from FIXELOC and the expansion candidate 

units are convolved~ The LOLP for each expansion configuration is then 

calculated. 
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The two-step approach of PWCONGEN saves computing time because ELDC 

for the fixed system is calculated only once during the WASP optimization 

process. This is especially important when the fixed system involves a 

large number of units. The size of the array to store the ELDCs is 

limited to 3,000. If the normalized original inverted load duration 

curve is represented by the number of points IIINVERT,II then the maximum 

number of points for the final ELDC curve is 

MAXIMU = INVERT.~ + P:~k) (5) 

where MAXIMU: maximum number of points in ELOC representation 

INVERT: number of points for the representation of the inverted 

load duration curve 

X: system capacity in MW c 

PEAK: system period peak in MW 

If the maximum reserve margin specified in PWCONGEN is RES percent, the maxi-

mum system capacity allowed by the PWCONGEN reserve margin constraints is 

x = PEAK.(l + RES) max 100 
(6) 

Replacing Xc in e~.(5) with Xmax from eq. (6) yields 

MAXIMU = INVERT· ~ + ~66) (7) 

Both INVERT and RES are specifi by the user and must be chosen so that 

the following constraints are isfied: 

INVERT ~ 1,200 (8) 

MAXIMU .::. 3,000 
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As INVERT is increased, the accuracy of the probabilistic simulation 

becomes higher but consumes more time. The effect of INVERT on LOLP 

accuracy and running time is shown in Table B.l. 

The flow chart of subroutine PWLOLP is shown in Figure B.2. 

B.7 MERSIM --
Two kinds of modifications were made in MERSIM. 

a) The dimensions of the following arrays were changed: 

Main Program 

The dimensions of the arrays, MWB, MWC, ENERGY, NAME, NTYPE, 

MAINT, MAINCL, FOR, OMA, OMB, BHRT, FCST, FCSTF, CRMHRT, NSETS, 

LOCATN were changed ~rom 101 to 271. The dimensions of arrays, 

AVLBTY, NOSETS, USBSF, UCBSL, UINCF, UINCL were changed from 100 

to 270. Arrays, LORDER(200), NCONS(500), NORDER (500), PMAINT (100,12), 

INAME (202), ICLAS (202) were changed to LORDER (540), ~CONS (1350), 

NORDER (1350), PMAINT (270,12), INAME (542), ICLAS (542). 

Subroutine MAINTN 

Arrays, MWC(lOl), NOSETS(lOO) were changed to MWC(271), NOSETS(270). 

Subroutine ANSIM 

Arrays, MWCS(lOO), MWBS(lOO) were changed to MWCS(270) , MWBS(270). 

Subroutine SIMUL 

Arrays, ENGB(lOl), ENGP(lOl), EGEN(lOl), EPPK(lOl), NSETS(lOO), 

MWCS(lOO) were changed to ENGB(271), EPPK(271), NSETS(270), and 

MWCS (270) . 
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Table B.1 

Effect of INVERT on LOLP Accuracy and Computing Time 

I INVERT LOLP (%) 
i CONGEN PWCONGEN 
I 200 0.00035 

YEAR 

1980 
J 

I 500 0.00035 
I 1,000 0.00789 0.00035 

I! 

200 0.01619 
500 0.01620 

I 1,000 0~02133 0.01621 
I 

1985 

1990 I 20b 0.05153 
! 500 0.05160 
I L 1,000 0.07559 0.05163 

I 1994 200 0.07512 I 
1 500 0.07493 
I 1,000 0.09894 0,07498 " .J .. _.-... __ .. __ ._._.__ _ ______ ----l. ________ --l. _____ -+ 
i I 

Total CPU Time (Seconds I 
1 Run 1 Run 2 I 
I 200 3.64 3.84! 
! 500 8.05 7.01 1 

!.. _________ 1_, 0_0_0 ___ ;....... ____ 1_" _68 ___ .!-_1_5 _" 5_0 __ ' _1_2_.0_0---,,1 
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Figure B.2. 
Flow Chart for Subroutine PWLOLP 

Start 

Constant definition 

Variable initialization 

Yes 

No 

Yes a 
~----~ 

No 

Read ILDC from LOADDATA file through unit 22 

No 

Yes 

READ Plant availability adjusting factors PAD 

Ca 1 cul ate FIXSYS ELDC for thenna 1 by convol v;ngl 
thermal plants through PWADD subroutine ' I 

FIXSYS ELDC in FIXELD C file through unit 32 

36 



Figure B~2 (Canted) 

Yes ® 
No 

Read FIXELDC through unit 32 

Add minimum number of thermal alternatives 

Write new ELDC on temporary file 33 

L Start current configuration 
--..,--------' 

Yes ~ 
>--------l~ 

No 

Add rest of thermal units for this configuration 



Figure B.2 (Cont'd) 

Pick up pump-storage, hydro and emergency hydro 
and calculate LOLP through function PWFUN 

RETURN 
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Subroutine HYDALL 

Array, NLIST(500), was changed to NLIST(1350). 

Subroutine MILORD 

The dimensions of arrays, MWCS, MWBS, DMWC, DMWB, and DSMW were 

changed from 100 to 270. 

b) The control variable NUMRUN was inserted after executable statement 

32 in the MAIN program. At the first MERSIM run for a specific set 

of FIXSYS, VARSYS, and LOADSY, NUMRUN must be 1. At any subsequent 

run, NUMRUN ~ 1. This control variable eliminates the need for an 

initial creation of a "null" binary disk file 16. 

B.8 DYNPRO 

Two kinds of modifications were made in DYNPRO. 

a) Array dimension changes. 

Main program 

The dimensions of the arrays, PLIFE, NAME, NTYPE, MWC, COSTL, 

COSTF, COST2L, and COST2F were changed from 101 to 271. In relation 

to this, the 12th executable statement was changed from 

DO 100 I = 1, 101 

to 

DO 100 I = 1, 271 

Subroutine CAPITL 

Array, NTYPE(101), was changed to NTYPE(271}. 

b) The fixed charge rate option was incorporated in DYNPRO as described 

in Ref. (3) in the bibliography the main report. 
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Appendix C 

Modifications to WASP-2B User1s Manual 

CONTENTS 
Page 

c. 1 . Job Control Language Modifications 0 · · 42 

C.2. Input Data Modifications 42 

1 . LOADSY . . . . 42 

2. FIXSYS . · · 42 

3. VARSYS . . · · · · 42 

4. CONGEN . · · 42 

5. MERSIM . . . . . · · · 42 

6. DYNPRO . . 48 

7. PWCONGEN . · · · · 48 

8. MATURE . . . . . . · · · · · · 48 

C.3. Sample Input Data. . . · . · . 51 

The modifications, described in this appendix refer to the "User's 

Manual for WASP-2S" (also known as WASP-2, version 76-1). See Reference 

2 in the Bibliography of the main report. 
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C.1. Job ons 

1) The first part ng a ilnullll SIMULNav fi 1 e, is not 

necessary. 

2) Fi re 2.3 should th gure C.l. There are two substantial 

es necessary because 

OSUls computers: 

a) WASP-2B require binary file (LOADDATA) 

b) PWCONGEN WASP-2B require binary files 22 (LOADDATA) 

) . 
Ie. 2. I "ions. 

c. 2. 1 i 

Replace Table 2. e C.l. Card types 2 and 4 represent the 

load duration curve. of can be each year but not both 

together. If the on curve a ific year is the same as 

for the ous 2 or 4 are not required. 

C.2.2. FIXSYS input 

There were no ons in FI input data. 

C.2.3. i 

There were no ons in i 

C .2.4. i 

i 

C.2.5. 

2.5 

1 s. on 
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Fi gure C.1 
JCL for Modified WASP-2B 

II REGION=300K 
I*JOBPARM lINES=lOOOO 

lOADSY JCl 

IllOAoSV EXEC FTGIG,PARM=tlET,NORES,NOMAP' 
IISYSlIN DO OSN='TS0904.TS0904eLOADSV.OBJe,OISP=$HR 
IIGOGFT12FOOl 00 DSN=TS0904.LOADDUCU, 
II DISP=(OLo,KEEP)90NIT=USERDA,SPACE=(~RK,(1,1»), 

II OCB=(RECF~=VBS,LRECL=2292tBlKSIlE=2296J 
IIFT22FOOl DO DSN=TS0904.LOADoATA, 
II OISP=(NEw,CATlGl9UNIT=USEROA.SPACE=fTRK,(60,1),RlSEJ, 
II OCB=(RECFM=VeST,lRECl=24048.BLKSIlE=2405Z) 
IIGO.SYSIN 00 ¥ 

1* 
II 

II REGION=190K 
I*JOBPARM lINES=10000 

lOAOSY DATA 

FIXSYS Jel 

IIFIX$YS EXEC FTGIG,PARM='LET,NORES,NOMAP4 
IISvSlIN 00 OSN=6rS0904.TS0904.FIXSV$eOBJe,OISP=SHR 
IIGOeFTIOFOOl 00 DSN=TSQ904 e FIXPLANT, 
II SPACE=( TRKt« 1. l' I ,UNIT=USEROA, 
II DCB=<RECFM=VSB,BLKSIIE=176.lRECL=17Za,OISP:(OlD,KEEP) 
IIGO.SYSIN DO * 
1* 
II 

II REGION=190K 
I*J08PARM lINES=lOOOO 

·FIXSY$ DATA *00**00*000*00000*00 

VARSVS Jel 

IIVARSYS EXEC FTG1G,PARM=olET.NORES,NOMAP' 
IISVSlIN 00 DSN=QTS090~.TS0904.VARSYS.03Jt.DISP:SHR 

IIGO~FTltFOOl DO OSN=TS0904.VARPlANT. 
II SPACE::.(TRK,ll,ll',UNIT=USERDA, 
II OCB=IRECFM=VSB,BlKSIlE=176,lRECL=112»,OISP=(OlO.KEEP» 
IIGO.SYSIN 00 * 

VARSY$ DATA 0*00*00*000***0000*0 
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Figure 0.1 (Can't.) 

MATURE JCl 

II REGION=190K 
I*JOBPARM LINES=lOOOO 
/IMATURE EXEC PROC=FORiRUN 
IICMPeSVSIN DO * 

MATURE PROGRAM 
1* 
IIGOeFT35FOOl DO DSN=TS0904eMATURE~MAINTt 
II SPACE=(TRK,(16,1),RlSEi,OCB=(RECFM=VBS,LRECl=12960.BLKSIlE=12964), 
II OISP=tOLO,KEEP) 
IIGO.$YSIN DO * 
**~***************** 
1* 
II 

II REGION=350K,TIME=2 

MATURE DATA 

CONGEN JCl 

I*JOBPARM lINES=lOOOO,CAROS=lOOOO 
IICONGEN EXEC FTG1G,PARM:DLET,NORES,NOMAP' 
IISYSLIN 00 DSN='TS0904.TS0904eCONGEN.OBJ',OISP=SHR 
IIGO.FTIOFOOl 00 DSN=TS0904.FIXPlANT,OISP=(OLO,KEEPJ 
IIGO~FTllFOOl DO DSN=TS0904.VARPlANT,DISP=(OLD,KEEPJ 
IIGO.FT12FOOl DO DSN=TSQ904.l0ADDUCU,DISP=(OlO,KEEP) 
IIGO.FT13FOOl DO OSN=TS0904.EXPANAlT,OISP=(OLO,KEEPJ 
IIFT23FOOl 00 DSN=~tA,OISP=(tDElETEJ,SPACE=(TRK,(4.1)), 
II UNIT=SYSDA,OCB=(RECFM=VBS,LRECL=2404.BLKSIZE=7216) 
IIGO.SYSIN 00 ¥ 

******************** 
1$ 
II 

II REGION=350K,TIME=2 

eONGEN DATA 

PWCONGEN RUN 1 Jel 

I*JOSPARM lINES=lOOOO.CARDS=tOOoo 
IlpwCONl EXEC FTG1G,PARM=~lET,NORES.NOMAPo,TIME=3 

IISVSlIN DO OSN:'TS0904.TS0904.PWCONGENeOBJ',DISP=SHR 
IIGO.FTIOFOOl DO DSN=TS0904efIXPlANT.DISP=(OlD.KEEP. 
IIGO.FTllFOOl DO DSN=TSQ904.VARPlANT.DISP=(OLO,KEEP' 
IIGO~FT12Foal DO OSN=TS0904elOADDUCU,DISP=(OlO,KEEPJ 
IIGO.FT13FOOl DO DSN=TS0904.EXPANAlT,DISP=€OlD,KEEP. 
IIGO.FT22FOOl DO OSN=TS0904.l0ADOATA,DISP=IOlO,KEEP) 
IIGO.fT32FOOl DO DSN=TS0904oFIXElDC, 
II DISP=INE~,CATlG),UNIT=USERDA,SPACE=(TRK,C60,1.,RLSE', 
II OCB=(RECFM=VBST,lRECl=24048,BlKSIlE=24052) 
IIFT23FOOl 00 DSN=ttA.DISP=(,DELETE),SPACE=CTRK9(4,11., 
II UNIT=SYSOA,QCB=CRECFM=VBS,lRECl=2404,BlKSIlE=1216) 
IIFT33FOOl 00 DSN=&&B,OISP=I,DElETEJ,SPACE=(TRK,(24,1.',UNIT=SYSDA, 
II DCB=IRECFM=VBST t LRECl=24048,BlKsrZE=24052) 
IIGO*FT35FOOI 00 DSN=rS0904$MATUREeMAINT,OISP~€OlO,KEEPJ 
IIGO&SYSIN 00 * 
000*000000***0****0* PWCONGEN RUN 1 DATA 000000000000000*000 
/0 
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Figure C.l (Can't.) 

PWCONGE~ RUN 1 Jel 

IIPWCON2 EXEC r-TGIG,PARM:eLET,NORES,NOMAP 
IISVSlIN DO DSN=@TS0904®TS0904QPWCONGENeOBJ0~0ISP:SHR 
IIGO®FTIOFOOI 00 OSN=TS0904.FIXPlANT,OISP=fOlO,KEEP) 
IIGO$FTIIFOOl DO OSN=TS0904~VARPlANT90ISP=(OLD,KEEP) 
IIGOQFT12FQOl 00 DSN=TSQ904QlOADDUCU,0ISP=IOlO,KEEPi 
IIGOeFT13FOOl 00 DSN=TS0904®EXPANALT,DISP=IOlO,KEEPl 
IIGO~Fr32FCOi DO DSN=TS0904.FIXELDC,DISP=(OLO,KEEP' 
IIGO@FT35FOOl 00 OSN=TSC904.MATUREeMAINT,DISP=(OLO.KEEP' 
IIFT23FOOl 00 DSN=~~A DISP=I,DElETEI,SPACE=CTRK,(4,lt" 
II UNIT=$VSDA,OCB=(RECFM=VBStlRECL=2404,BLKSIZE=7216& 
IIFT33FOOl 00 OSN=~&9,OISP=(,DELETE) ,SPACE=(TRK.(24.1l),UNIT=SYSOA, 
II oCB={RECFM=VBST,l~~Cl=24048,BLKSIZE=24052) 
IIGO~SVSIN DO ¥ 

oococcccc****ccccccc PWCONGEN RUN 2 DATA 0000000000000000000 

MERSIM Jel 

IIMERSIM EXEC FTGIG,PARM:@lET,NDRES,NOMApe 
IISYSLIN DO DSN=-TS0904 e TS0904.MERSIM.OBJG,OISP=SHR 
IIGO®FT08FOOl DD SYSOUT=A 
IIGO~Fr09FOOl DO DUMMY 
IIGOeFTIOFOOl DO OSN=TS0904.FIXPlANT,OISP=(OlO,KEEP) 
IIGO.FTI1FOOl DO DSN=TS0904.VARPlANT,DISP=(OlO,KEEP) 
IIGO.FT12FOOl DO DSN=TS0904.l0ADDUCU,OISP=fOlD,KEEP) 
IIGO@FT13FOOl 00 OSN=TS0904.EXPANAlT,DISP=(OlO,KEEP) 
IIGO.FT15FOOl DO OSN=TS0904.SIMUlNEW,OISP=(Ol09KEEP, 
IIGO.FT16FOOl DO DSN=TSQ904.SIMUlOlD,DISP=(OLD.KEEPl 
IIGO.SYSIN 00 ¥ 

MERSIM DATA 00000000000000000000 
10 

OVNPRO Jet 

IIDVNPRO EXEC FTG1G,PARM:wlET,NORES,NOMAP@ 
IISV$lIN DO DSN=0TS0904.TS0904.DYNPRO.OBJ',OISP=SHR 
IIGOQFT08FOOl 00 SYSOUT=A 
IIGOeFT09FOOl DO DUMMY 
IIGO.FT07FOOl DO DSN=TS0904~OSDYNDAT.DISP=(OlD,KEEP) 
IIGo~r-T10FOOl DO DSN=rS0904~~rXPLANT,DrSP=(OlO,KEEP) 
IIGOQFT1IFOOL DC OSN=TS0904eVARPlANT,OISP=(OlD,KEEPJ 
IIGO@FTL2FOOl 00 DSN=TS0904elOAODUCU,0!SP=(OlD,KEEP) 
IIGO~FT13FOOl DO OSN=TS0904oEXPANAlT,DISP=(OLD,KEEP) 
IIGO@FT15FOOl DO OSN=TS0904$SIMUlNEW,OISP=(OLO.KEEPj 
IIGO$FT18FOOl OJ OSN=rS0904$~XPANREP,DrSP=COlD,KEEP) 
IIGU@$VSIN DO * 
1* 
o*ooocoo~cco*ooooooo OYNPRO DATA 
II 
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Table 0.1 
Types of Data Cards Used in LOADSY 

Type No. Columns 

A 

B 

1 

2 

1-4 

5-8 

9-12 

13-16 

17-20 

1-8 

9-14 

1-4 

1-12 

13-24 

25-36 

37-48 

49-60 

61-72 

3 1-8, 9-16,etc. 
for each period 

Format Name Type of Information 

I 

I 

I 

I 

F 

I 

I 

F 

F 

F 

F 

F 

F 

F 

NPER 

NOCOF 

Number of periods (seasons} per 
year (2 to 12). eals 1& 2 must be 
blank. 

Number of cosine terms in Fourier 
approximation of load duration 
curve (100 maxi mum, 50 recommended). 
Col.5 must be blank. 

Must remain blank 

NNTH Number of points for load duration 
curve representation 

INVERT Numbers of points used for inverted 
load duration curve representation. 

PKMW 

JAHR 

INDEX 

PUPPK 
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Annual peak load (MW) 

Year number 

Index number (1 indicates end of 
data for this year; 2 indicates 
that one type-2 card follows for 
each season; 3 indicates that 
one or two type-3 cards follow; 
4 indicates that (NNTH/5) + 1 cards 
follow). eals. 1-3 must be blank. 

aO (normally 1.0) 

a l 

a2 

a
3 

a4 

a5 
Ratio of peak load in period 1 to 
annual peak, up to 10 numbers per 
card. For 11 or 12 periods per year, 
use the first one or two fields of 
a second type-3 card. For 4 periods 
for example, only the first 4 fields 
would be used. One of the ratios 
should 1.0. 



Table CI.1 
Types of Data Cards Used in LOADSY (Con't.) 

Type No. Columns Format Name Type of Information 

4 16, 1 7 -32, etc. F 
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Point-wise representation of load 
duration curve. Use NNTH/5 cards 
for NNTH points for each period. 
Add NPER/5 cards at the end for the 
minimum load in each period. For 
example~ if NNTH=720 and NPER=2~ 
289 cards will be needed. 



C.2.6. DYNPRO input data 

Add card type 19 to Table 2.6, 

Type No. Columns Format Name 

19 1-4, 5-8, F LFCR 
etc. 

C.2.7. PWCONGEN input data 

Type of Information 

Levelized Fixed Charge Rate 
(LCFR) for each ~xpansion 
candidate. LCFR = 0 or blank 
cause default to original 
method using total cost and 
salvage calculation. 

Add card type A to Table 2.4 that describes tbe OONGEN input data. 

Type No. Cols. Format 

A 1-4 I 

5-8 I 

9-12 I 

0.2.8. MATURE input data 

Name 

NRUN 

INVERT 

IPRERU 

Type of Information 

NRUN = 1, PWCONGEN creates the 
FIXed system Equivalent Load 
Duration Curve (FIXELDC) NRUNtl, 
the LOLP for expansion 
alternatives is calculated. For 
each set of FIXSYS, VARSYS, 
LOADSY and MATURE, NRUN = 1 
only once. All other runs must 
have NRUN 'f 1. 

Number of points used for the 
representation of the inverted 
load duration curve. (Maximum 
= 1200) 

IPRERU = 1, the plant availa
bility changes option is in 
effect. IPRERUtl no changes 
of plant availability are 
possible. 

Table 0.2 shows the input data card types used by MATURE. One 

type 3 card must be used for each power plant for which maintenance or 

forced outage will be modified. The combined FIXSYS and VARSYS plant 

order must be preserved. No adjustments are possible for hydro or pump 

storage ants. Add one blank card after all changes each year. The 
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Table C.2 MATURE Input Data 

Type No. Columns Format Name Type of Information 

1-4 I NFP Number of plants in the combined 
FIXSYS plus VARSYS list. 
(Maximum::: 270) 

5-6 I NPER Number of periods per year. 
(Maximum::: 12) 

7-8 I NYEARS Number of years in study period. 
(Maximum::: 30) 

9-12 I NYEr~R The first year of the study period. 

2 1-4,9-12, A4,4X PLANT Plant names as described in FIXSYS 
etc. and VARSYS. Ten names per card 

separated by ten 4-co1umn blank 
fields. NFP/10 cards are required. 
(For example, if NFP ::: 28, there 
will be 3 cards out of which the 
third will contain only 8 plant 
names.) 

3 1-3 I I Pl ant number as found in th.e COJIl-· 

5ined FIXSYS plus VARSYS list. 

7-12 F PMATUR Maturity adjusting factor. 

13-16, F DAYS Days of scheduled maintenance each 
l7-20,etc. period. 
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blank card will indicate the end of input for current year. This 

process must be repeated for each year. If no adjustments are required 

for a specific year, a blank card would indicate so. 

C.3. Sample input data 

Table C.3 lists the input data used to obtain the output listed in 

Appendix O. These input data are similar to IAEA's case-26 predetermined 

run (listed in the reference procedures manual). Use of MATURE for plant 

availability adjustments changed the results. 

DYNPRO input data using LFCR 1 0.0 are not presented here though a 

DYNPRO output with LFCR = 15.0% for all plants is provided in Appendix D. 
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0.3 
I ed WASP-2B 

LOAD DATA 
50 201000 

1641~ 1980 
3 

8782 1~0 

O~997978969566060®99391555L893300 990023272646210.986121670969050@98227028845300 
0.918468669130210®97471635q467910~9710l2908362560e961357867133880 96375078951900 
O®900191231666570$956b78752t30810.953212911865670~949793274218810.94641940492608 

O®943090872104950 939~07246249260G936568100222910~933373009254390&93022155093022 
@927113305189700~924047B543l8680.9210247829431306918043678026230 9151041288565L 
.912205727C47920.9Q934B066530920 906530743547230 903753356643B9Q@901015~06667l5 

00898316796757650 895656832342410 8930352211 1020~890451573108120~88790550053068 
0588539661791bllO.B82924542042370@8B04888919390BO.87BO89288882200.8757253563R814 
0.8 3396720201890 871103008321050 868d438509300300866618880454050.86442713152334 
o 862270040973150.8601 5447831930.B5~053S93345370~855994120910550Ga5396667613000 
0~e51970906775860@850Q0646278ge90.84B0729962776700B46170161502650w844297614880l4 

0.B4245~014971950.B40642022479470@838B58300238780m837103513214230~B3537732849269 

O~833679415277580~832009444833050 830367090128020 828152028330320$82716393530078 
O~825602491337310@82406737821905008225582798004200821074882005250~81961687282090 
o 818183942292310$8l6775782516150~8153920B7634890.814032553830920.81269687932065 
O •• 811384764348600~810095911181520 808S30024t02410 807586809404960@8063659153~'98 
O.805167232J45200$803990292568970@802834870334520~801700681898960G80058744549448 
0@79949~881322390D798~22111547230~7973106b0290880$196338453626690.7953258lQ51352 
O~7943324B8089890e793358191068070@792402662328180~191465637612280.:9054685457849 
O$7896460527950~007887629737346100787a91360761q50~787048959158440~18621751605601 
Oe78540278049123007846045033694500183822431464~10e7a3056337414670.18230595911312 
0.781571062705620.780851406582880$180L46153374980.779456866945480.17878151298549 
0.718120459007860.717473474341160.776840330123900.716220799298550.17561465660567 
0.1750216185780200774441643534640.713B74331574990.7733 19524573000077277700617122· 
O.112246561174880.771721978546020@771221045397600$710725552987560~77024129371298 
OQ169168061104110~769305652818540$768853864635 c768412496448790e16798134926326 
O~767560225786500@767148930424190G76674726927391 ~766355050119280076591208242404 
O®165598177326150&7652331~7631910~164816807810060®164528973985850.16418946393518 
0$76385B091016690e763534694475840@763219078819060~762911074427790~76261050124264 
0~1623172048194706762030996323450$761151712S23240®161479185185030~761Z1325006668 

O~760953740911790~760700495443BZO$760453352360l90®7602lZl51926390e75991613597005 
O$759746947875100~759522632575800.759303636550900.759089B07811720@7588B099~92623 
09758677051953200~758471828496260@758283119668030~758092061090i80.757907029887~1 
OG757725244682450e75754746558ti260@157313554204040a75720337360B430®75103678~3537l 
Oe756873664460000e756713869409260 7S6557272139500~756403743038790a75625315393940 
Oa7561053781119~0~755960290259370@15~817766?11190G155617684417500975553992294309 
O.@155404362461580~755270884749500 755139372980390.755009711718910.15488178691492 
0 .• 154755485697620 754630697369620~154501311401050a7543e5219423690~15426431422501 
0.754144489942340®754025642056910@75390766738BOOOe753190464087040015367393163165 
O$753557910819940s153442483764020$lS3327313865170®753212545906870$75309790584950 
04752983361024260e752868B20021280~752754192733160~752639390292010$152524325117~O 
O@752408910887920$7522930b253~830 752176696240530~752059129430650e75194208076858 
O®751B23670149600 7517044l869~950~15158424B745910®75146308385197a 75134084B79481 
0®151211469522730 751092813204140 0 750966 9 88192270 750839744024980~75071107141890 
o 750580902263550w750449l69615420.750315807692110~ 50180751866390 75004393866033 
0@749905305739390®749764791906520~74q62Z337090270~749471BB236B880~74933l36990442 
0@749182742996820w749031946048030 748d789l4562lZ0*74B72362~L39340.74856599547027 
00748405984329890 748243541571700®7 8018618121800 747911165973020®74774l13A17901 
O$741568488848330~74139317313BS60.74121~ 47250410@74703436842lBIO.74685079492203 
.7466643860457~0 746~1510210 190®746282904434200e7460B77553~2J80 74588961822914 

O$745688457J678S0~7454842 8101900.14527692 7388 674 66490564440~74485289783b85 
l 180 7 6120580930 144192 1 7 510@74 360258910®743736~422~650 



e C 3 ( 

O*74350339733a630~74326690040470a$7430Z1027279Z6007421B31547061406142531060342S2 
O~7412869l2153050e74l033321403q50e7411762366S7090.741515649764140.74125154286063 
O~1409838ge960060~7407l2101948000.740437936576230$740159588456760.73987764405603 
O~739592D9D68B940.139302916512970.739010110S22300~738713662541900&13841356322161 
O®738109804030300~731802317249910.737491Z75969560e737176494079710.73685802626619 
O@136535a68004330~1362 001S553090@735a80465949110~735541211000850$73521026728267 
0~134a69b16128950 34525263628180~734117210617070e133a2545ab74620$13347001011630 

733110961988040$132748036060440$732381518822790.732011321477240.13163744993283 
O.731259910799660.73067B711382930~730493859671120$730105364359990.72971323478671 
O~129 14B0ge4230.12e918113644710~728515144120520®128108584417480.72769844118957 
o. 84745 32790.726867493979250.126446706491350.726022398455810&72559458567782 
.7~ 16328451'5130.724728512112150 124290286094030&723848624560810.72340354638147 

0.722955070948070@722503218229840@722048008761270@721589463666230.72112760459204 
o 3763630@720L94033~41590@71972236B45Z2BO.71924148112195Oe71B76939633083 
0.718288138917240.717803734477680$717316208760940.116825588262190.71633189991711 
O~715a35171155960.115335429891690&114832704544010e714327023973740071381841753635 
O~713306915046610 712792546176660.712275343459580.111755336264100.71123255680841 
O'0710101037144310Gl10178809753300~709647907540700.709l14363d29170.70B57821235575 
O@108039481260030@1Q749822308~210G706954454164220e106408217624410010585954737166 
O~705l0848008~480®104755052232110ti7041q930061S630D703641262421060e1030e097518843 
O®10251a476780930~70195380S4239900101386999672390ti700818098410330.70024714084558 
0*699674166503540$699099215221380*6985223271421000697943542708660~69736290265809 
Oo69618044S0155500696i962200Bti500e695610260460110~69507.2610986450.69443331378454 
00693842411232480$693249945960510~69265SQb0845760w692060499006340069146360379541 
0@6908653187953200690265687811700 0 689664754861550$689062564197360$68845916024119 
O®68185458163S800e067248891223120e686642116017380e6860343072231900685425~1022067 
0$684815110559520 684205133953140~6835~3646275710.682981353550330e6a236830194911 
O~6811S4537764230@68114ulu7502690e680525057680420e079909435016320e61929328632642 
0$618676658531960.618059596683500&011442l538950000616824371391940.61620629850544 
O~615581982612320@674969471189230e67435081111b730e673132051919440.67311323946008 
0.672494421933610$671875647161330@671256962944940@070638417120720&61002005755357 
06669401932131120e66~184088151840e6681665753491700667549439825560066693273010663 
O~666316494105250~665700779721610@665085634837390e664471107309810.66385724496573 
0$663244095595790@662631106948480.662020126724240.661409402569600066079958207124 
0.660190712750090$6595828420554800658976017359190.658370285949580065776569502567 
0 .• 6571612916912eO@656560122949100e655959235694170e655359676711060.65416149266189 
Oe05416413008647006535694353934100652915654854190e652383434600300.65179282061130 
0@651203858714910.650616594578350.650031013702530e649447341416650@64886544281207 
O~6482B5423036460e6477073266B7B90e64713119840a930.646557082580780064598502337732 
Oe645415064159260~6448472504682300644281624020B60~643718228702910.64315110756336 
O.64259B303408500~642041B58796050@6414878l60292600640936217151000.64038110393781 
0$639840517894310@6392965002466dO@638155091937380.638216333618940.63168026564813 
O@6371469l80a0080e636616360662330@6360~8602e28980G635563693694180@63504167204921 
O~634522576350610@63400644472J280@6334933149365500632983224428930.63247621027216 
00631972309180360.631411551501100$6309139912095106630419645902380.62998855679228 
O~629500758701640e62qOl6286056860e628535172882390e628051452794890@62158315899727 
O~627112324212S30e626644980979320e626181161043110®625120895953210®62526421615546 

O®6l4811154046550®624361737968170.623915998201090®623413963959280.62303566398401 
0.622601 37930.622170379399190 621743449855540.621320364698430.62090115021712 
0@6l048 32 2750 620074435892500.6196669B6063630~619263S069216l0.61886402217424 
O~618468554955720.618077121880760.61768916300B700 617306481843590.61692730532829 
O. 1 3838610.616181347177360.615814604568480 615452044651140061509366547385 

61 8530.614j89638544640 140439S3883280@6 3102596131300.61336549029535 
(.!J."" 6 56060",612704181262090 1238000492'+220 .. 612060 16'1-209500" 611 7 446109 35 34 
0.6l1433536263560.61112677Q6q4~60 10824384061400.610526385523860.61023278356261 

609943585913270@609656799860500 60937R431632150.609102486993330@608S3097094049 
608563887 5S80*608301241000110~608043033509240~607789267385920®60753994399499 

O@601l9S063951250.6010S4621143 0~606818632669020 606587078aB6930~60635996338304 
0.606137282969560 6059 9033679280 605705210159710 e605495BOB667110®60529082106067 
o 60S090240796560®604S940599 30 604102269669S70®604514860450920®60433182185126 

1 142623 70®6039788106812 603808813095090 603643136084690@60348176501371 
324684383890 6031 18778290 ®603023328109250 602819017104B60.60213892581067 



e c . 

• 602471 1868770 602343766129670 602 20346306180@60210103707672 
8750®60181465350Z860 6011675214868600601664409309910 60156527018662 

1 82 30 60 378815201 10 601291436992390.601207916132040@6011282196234B 
0.601052 13490090 6009QO b2769390.6009 173 501 40.600846982751480 60078587854700 

600728379928840 6006744469168 0 600624038509480~600577112678280®60053362636162 
0.60049353 89600600456794824950 600423358263480 600393118521850.60036620728481 

600 395168710~600321 1 .600304045 7130e 00289403559130@60027711251522 
60026891 11 ®60026296241B840 6002 790420530® 59343302850.60026156180089 

385522380.60027 75294 120.600 83601394120 600295867069670$60031048500749 
7 89089800 6 12J360tO®60036 785396B50®600391139548460e60041650368650 

8058202 0 600472972766600~6005039301 50®60053660236B470~6005709126434l 
0.600606782958130 600644134079710 600682885547560.600722955661520 60076426150597 

600806718883900 600B50242371060$600894145280010@600940 39660260e60098633629236 
.60 033244682000.6010807730541.100601128828346910*601117316206310 60122614097939 

601 2057091 O.6013244L2128240$601373660653210~601422B50378540e60141181907016 
o 6015 162590~601.5690377469aO 601616956571260.60 664292031220~60171093S16522 

601 567 5648280 601801101 86 90.60 845600509640@6018S8357368260 60192985652417 
601969980749060.602008611412 10.60204562848L080.602080910511400.60211433464291 

O®6021 5176592920 6021 5 10650510 602202209670690.602226945068440.60224918681284 
602 68803421150 602285661952960e602299626004220.602310565701420.60231833769562 

O~602 22805156610 602323821766980 602321263 16220~60Z31496q694830.60230480088845 
o 6022906 a9718dO®602~7225 103300$6022495749 8210 6022224285 38bO.6021Q066049280 
O$602154116857500@6021 2642104230~602066079 67180.602014269422550660195105268268 

60189426 190160.601825749&11890.601151335033220.601610856952030e60158414727284 
0.60 491036300920. 1391 52736390.60128492366d2BO®60L171574568110.60105112928693 
O.600~ 410043430 600788237424060.600645430374140.600494806192530.60033618052515 
0.600169367362090.599994119025680.599810426170630*599617917715110.59941646113548 

',O.59920S861860320.598985923d64620@598756449363840.598517238868000.59826809117580 
04598008803368720.597739170805120.597458987114360.591168044190840.59686613218819 
o 596553039513300~596228552820410 595892451005460~59S544535199650~59S18456876411 
0.991978969566060.993975551893300 990023212646210.986121670969050.98227028845300 

B468669130210.q74716359~679 0.911012908362560.967357867133880.96375078951900 
O. 191231666510.956678752130B10.953212911B65670e949793214218870 94641940492608 
0.943090872104950.939807246249260.9365681002229700933373009254390.93022155093022 

.927113305189100.92404785431d680 92102478294 730@918043618026230®9151041l885651 
O@912205127047920@909348066S30920@906530143547230@903753356643890e90101550666735 
Oe 316796157650 895656832342410®893035221L31020 890451513108120@88190550053068 
O@885396617916110 S8Z924542042310®880488891939080Q818089288882200$87512535638814 
O@873396120207890 811103008J21050@868843850930030~866618880454050@86442113152334 
O®862270040913150@860145441837930®858053593345310@855994120910550e85396661613000 
O@851910906175860~850006462789890 848012996217610 846t70161502650e84429161488024 
O~842455014911950 840642022479410s638858300238780®837103513214230®83537732849269 
O®8336794152775BO 832009444883050@B30361090128020~828752028330320G82716393530078 

56024913373100824067378219050@8225Sd279800420 821074882005250&8L961687282090 
18 83 292310~8L6715782510150 8 5392087634890 814032553830920681269687932065 
1384164348600$8l0095911181520~808830024102470.807586809404960e80636597538698 

805167232 5200 803990292568910@802834810334520 801100681898960.80058744549448 
o 7994948813 2390G198422711 7230@791310660290880$796338453626690@195325819513~2 

o 194332468089890 79335819 068070.192402662328180 191465637612280 19054685457849 
o 18964605279S090e 8816291)134610.1 1897360767950$781048959158440.18621751605601 

.785402780491230&784604503 69450 183B22437464870@7 3056337414610.78230595971312 
781511062705620 780851406582880 780146753374Qao@779456866945480@7187B151298549 

o 178 2 9007B60~771473474341 60@ 0330123900 77622079929B550.775~1465660561 
o. 502 61857 0.1744416435 ~640 1 3 31574990@1733195 4513000 172711006L7122 
o 112246561 74880 77 2 7B540020 171221045391600 170725552987560&77024129371298 
Oe169168061704110.16QJ0565Z8 8540e 68 3864635260.768412496448190e161981~49l6326 

7 l5186500 7671 8930424190 7 747269213910 166355050119280®16597208242404 
765598L1732 150.765 331476]1910Q16481 8078100600764528973985850 76418946393518 

3658097 86909163 34694475840 7 190 8 19060 76 9110 2 790e162&1050724264 
1 3450 6 1 2 2 ~O 7 1 191 7B5030®7612 325006668 

3BZO.760453352360190®760Z12 51926390~75Q97673597005 
1 0900 7590898078 7720 5888099592623 
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O~75Bb770519532aO.15841782849b260~75BZ8]17q668030.75BO9Z Q 6109C1SC.1579070Z9S8761 
O®151125244682450~757S474b55882bO.751313554204040.157Z03313608430.15103678835371 
0.156813664460000.156713869409260.756557212139500.15640)143038790.75625315393940 
O.7S610531811L940.1559b0290259370.·155811766511190.75~617684411500.75553992294309 
O.15540436246l580.155210884149500.7551393729S0390®75S0097117189l0.754SS118691492 
0 .• 754755485891620.754630697369620.154507311401050.15438S219423690.1542643142250l 
08 1444S9942340e154025642056910.153907667388000@753790464087040.753613Q3163165 
O~153551970S198~06753442483764020.153327313885t70$753212545906870675309790584950 
O$152983361024260@152668820021280e152754192133760e752639390292070w75252432511180 
O~7524089108B7920@1522q306253483067S2176696240530e752059729430650.15194208016858 
0.151823670149600. 5170441B694950.751584248745910.751463083857970015134084819487 

1S1217469522730.751092873204140.7509669a8192270~750839144024980~15071101141890 
150580902263550$150449169615420~7503158016921100750180751866390@75004393866033 

0@149905305139390$749764791906520@7496223370962100749477882368880074933136990442 
O$149182142996820e149031946048030*74BB7~924562120074B723625139340.74856599541027 
O~7484059B4329890G74B24354157l700m74B078618121800.747911165973020@14774113817901 
Oe14156B488848330@741393173138560~747215147250410e741034368421810.74685079492203 
O~7466643B6045750e746475102101190~746282904434200G746081755362380.74588961822914 
0~74568S451361BSO~74548423810l900@745276926138630.145066490564440@74485289183685 
O~7446361177B0640.7444161205B0930~744192B17317510e743966360258910@74373654225650 
O~143503397338630e143266900404700~743G27021219260.142783754706140.74253106034252 
O$1422869L2 53050~74203332140395C@741716236651090~141515649764140e74125154286063 
0~1409A3a98960060G14011210194800001404319J6576230e140159588456760.73987164405603 
O.1395920906S8940@739302916512970.739010110522300.138113662541900.13841356322161 
O.1381096040303000737802371249910~73749l215969560e737176494079710.73685802626619 
O~136S35ab9004330 136210015553090.7358804659491LO@735541211000850.73521026728261 
00134869616128950&134525263628180.134171210617010®733825458614620.73347001011630 
O~733110861988040& 32748036060440.732381518822790®132011321477240.13163744993283 
O®731259910199660&730878711382930e730493859671120@130105364359990.72971323418617 
O*7Z93174809842300728918113644770®7285151441Z0520®728108584411480 0 72769844718951 
O®127284745732190~126867493919250®126446706491350®726022398455810.72559458561182 
O&725163184515130~124728512172 50 724290286094030.123848624560810&72340354638147 
0@122955010948070.722503218229840 122048008767270.121S89463666230.12112760459204 
O@7l0662453763630~120194033941590®119722368452280$719247481121950~71876939633083 
Oe1182e8138971240@117803734411680~111316208160940&716825588262190.71633189991711 
O.115835171155960.115335429B97690®714832104544070~714321023973740.11381841153635 
O~113306915046670e71279254617a660@712275343459580@711755336264100.71123255680841 
o 1101010311443l0a710178809753300e7096479075407QOe709114363829710&10857821235515 
0.708039487260030.701498223084210@706954454764220.106408217624410.10585954731166 
0~1053084800894ao 104755052232110 7041993006186300103641262427060.10308097518843 
®10Z~18476780930~701953805423990e701386999672390®700818098410330~70024714084558 

O®699614166503540~6990992i522l380~69B522327142100e691943542708660&69736290265809 
O®696780448015550®696196220088500~695610260460710.695022610986450069443331378454 
O~6938424'11232480@693249945960510e692655960845760@692060499006340.69146360379541 
O~ 318195320e690265687811100@6S9664754867550@689062564197360&68845916024119 
O@687854S81638800e687248891223720®686642116017380e6B6034301223190068542551022067 
Oe6848l5710559520e684205133953140~683593646275710e682981353550330&68236830194911 
O~6811545 784230$681140107502690 6805250576804203619909435016320867929328632642 
0$618676658537960@678059598683500.671442153895000.676824371397940&67620629850544 
0.6155819a2612320 674·969411189230G674350811776730§6737320S1919440.67311323946008 
0.672494421933610 671675647161330e671256962944940.670638411120120.h7002005155357 
O.669401932131120.668784088757840.66B166575349170®667549439825560.66693273010663 
O. 164941052 @665100779 21610w6650B5634837390.664471107309810.66385724496573 
0.6632 595 90 662631106948480®662020126124240.661409402569600966079958207124 

1907 2150090e65958 842055480@658916017359 90.658370285949580.65776569502561 
O.657162291691280~656560122949 00.655959235694710.655359676111060.65476149266189 
0.654164130086470. 5356943539341006529 5654854790.652383434600300.65179282061130 
0.65120 714970. 16594518350 65003101370Z530~649447341416650.64B86544287207 
o 54230 @6417073266B7B90.6~ 31198408930e646557082SB0780&6459B502331732 
0.6454 5064759260.64434 2504682 644281624020860.643718228102910.64315710756336 

8500 642041858790050 641481816029260.640936211151000.64038710393181 
5002 B 55091931380. 216333618940 63768026564813 



Table C.3 ( nued) 

0* 7146928080080~636616360662330*6360a8602828980063S563693694780$63504167204921 
0.6345225 6350610@6340064447202BOe6334933L4936550e632983224428930@63241621027216 

19723091.80360.631471557501100.630973991209510.630479645902380&62998855679228 
0062950015B701640~629016286056860~62B5351728B2390@628057452794890.62758315899727 
0.62 112324272830.626644980919320s6261Bl161043110.625720895953210.62526421675546 
Ow624811154046550 624361737968170~62391599820l0900623473963959280062303566398401 
O.622601126537930~622170379399190~621743449855540~621320364698430.62090115021712 
O~620485832192750~62007~435892500~6l9666986063630 619263506921610061886402217424 
Oe6184685549S5720@6180711278807600617689763008700~617306481843590@61692730532829 

00616552253838610$616181347117360~6158146045684800615452044651140$61509368547365 
O~614739544488530e614389638544640e614043983883280e6i3102596131300~6133654902q535 
O~613032680156060~612704181262090~6123900049242200612060164209500061174467093534 

061 4335)6263560~61112677Q69~560.610a24384061400e610526385523860.6l023278356261 
o 609943585973270060965879Q860500e609378431632150.609102486993330060883097094049 
O~608563B87755580~6083012~lOOOllO@60B043033S09240@607789267385920&60753994399499 
O·~607295063957250e60705462114357006068186J2669020@606587078886930.60635996336304 
o 606137282969560$605919033679280&605105210759710 605495808667110e60529082106067 
O@605090240796560@604894059922030@604702269669570@604514860450920.60433182185126 
604153t42623270~603918810b812Z0.b03808813095090~603643136084690.60348176501371 

O~603324684383890 603171877829050*603023328109250.602879017104860~60273892581067 
0$6026030343299900b02471321868770~602343766729610~602220346306180~60210103707672 
O$6019858i4598750e601874653502860Q601767527486860~601664·409309Q10e60156527C786A2 
O~601470082781130e60137891520t2100601291436992390e601201916132040060112821962346 
O$6010523i3490090e6009801627693900600911731501140~600846982751460.60078587854700 
00600128319928840@60067444691681006006240385094800600577112678280060053362636162 
Oe600493535458960e600456794824950G60042335826348006003Q31785218S0060036620128481 
006003423951687t00600321691715550&600304045387130$600289403559130060027771251522 
0.$600268917441140@600262962418840060025979042053006002593433028S0~60026156180089 

O@6U02663d5S2Z380~600273752941720@600283601394120@600295867069670060031048500749 
00b00327389089800.600346512J36010.600367785396850@60039113q548460~60041650368650 
06600443805820210@6004729727666000600503930144450.600536602368470@60057091264341 
-O@b00606782958130~600644134079710@b00682885541560@600722955667520@60076426150597 
O~600806118B83900@600850242371060e600894745280010ab00940139660260060096633629236 
Oe601033244682000@60108077305~110@601128828346970$601177316206310060122614097939 
O@601275205709140~601324412128240@6013736606532100601422850378540.60147187907016 
Oe601520643162590.601569037746980.601616956571260e601664292031220060111093516522 
Oe6017567756482800b01801701786190.601845600509640®601888357368260$60192985652477 
Ofi601969980749060.60200861l412310e602045628481080e602080910511400060211433464291 
Oe602145776592920060217511065051006022022096706900b02226945068440.60224918681284 
Oe60226880342ll500602285661952960e602299628004220.6023l0565101420.6023183376Q562 
Oe602322805156610.602323827766980.6023212637162200602314909694830.60230480088845 
o 6022906l0971880@602272252103300@6022495749182100602222 428523860.6021906604Q280 
0.602154116857500e602112642104230e602066079161180.60201426 Q 422550.b0195705268268 
o 601894267190t60~601825749611890@601151335033220e601610856952030.60158414127284 
o 6014910J6300920@60139l352736390*6012B4923b68280~601171574568710.60105112928693 
0~6009234100434jO~6007882374240600600645430374140m600494806192530.60033618052575 

m600169367362090s59Q994179025680®599810426170630s59Q617917775110.59941646113548 
00599205e61860320®598985923a6~62005987564493638400;98517238868000.59826809117580 

o 598008803368720a5977391708051200597458987114360e597168044190840.59686613218819 
O.596553039513300.596228552820410.595B924570054bOe595544535199650~59S1B456816411 

00595 s595 
1 

981 

2274 1982 
1 
26698 1983 
1 
31 1984 

1985 
3 



Tabl e C .3, (~onti.nued ) ., 

.9237 1.0 
2 

1.0 -3.27689 15.08061 -32.55363 30.9992 -10.10771 
141110 -3.21689 15.08061 -32.55363 30.9992 -10.10711 

1 
4290. 1986 
1 
50l1. 1981 
1 
5863. 1988 
1 
6845. 1989 
1 
1985. 1990 
.1 
.9545 1.0 
2 

1.0 -3.51914 16.19426 -34.83805 33.05102 -11.37309 
1 .. 0 -3.51974 16.19426 -34.83805 33.05702 -11.37309 

1 
9307. 1991 
1 

10837. 1992 
1 

12609. 1993 
1 

14658. 1994 
1 

eND OF lOADSY DATA 
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FIXS'fS DATA 
1980 2 

FHVD 1 159 324 0010 
FEMH 1 44 44 2262 .. 
FOIH 5 34 100 2490 .. 
F050 8 25 50 2618 .. 
F025 3 20 25 2115 .. 
FGTH '5 29 91 6322 .. 
FPSr 0 

1 .. 0000 0 .. 8750 
1 .. 0000 0 .. 7707 
0 .. 5421 0.,4513 
0 .. 8841 1,,0000 

3 
1 .. 0000 1 .. 0000 1 .. 0000 
0 .. 5000 0 .. 9500 0 .. 8200 
1 .. 5000 1 .. 1500 1.,2600 

.. 85 .. 88 
l 

3 2 
1 1980 
1 1981 
3 

5 3 
1 1982 
1 1983 
1 1984 
1 1935 
1 1986 
1 1987 
1 1988 
1 1989 
1 1990 
1 1991 
1 1992 
1 1993 
1 1994 

END OF F[XSYS DATA 

0 .. 
2262. 
2190 .. 
2326. 
1800 .. 
2262. 

1<110000 
0 .. 9000 
1.1000 

0. o. 
10. 980 .. 
10 .. 700. 
10 .. 700 .. 
10 .. 980 .. 
10 .. 980 .. 

0.6000 
0 .. 2500 
0 .. 1500 

5 0 0.0 
-199 0 .. 0 

210 3 .. 0 
210 3.0 
420 1.0 
172 2 .. 5 
6 0 

57 

0 0 2051. .30 
a 0 Oe .30 

28 100 0 .. 2.30 
28 SO o. 3 .. 00 
14 25 0. .. as 
14 50 0 .. .,52 

.325 

HYDRO CONDITIONS 
NORMAL YEAR 

DRY YEAR 
WET YEAR 

0 ... 0 

0 .. 0 
0 .. 0 
0 .. 0 
0 .. 0 



Table C.3 (Continued) 

VARSYS DATA 
2 9 

N600 400 600 2568. 2363. o. 142. a 5 12.0 42 600 0. 0.99 o. 
N10H b61 1000 2566. 2361. o. 134. a '5 16.0 42 1000 o. 0.13 o. 
(300 100 300 2480. 2180. 450 .. 0 .. 0 310 1.0 35 300 o. 1.20 
C600 200 600 2460. 2160. 450. 0 .. 0 310 12.0 42 600 o. 0 .. 11 0 .. 
CIOH 334 1000 2440. 2140 .. 450 .. 0.0 310 16.0· 42 1000 o. 0 .. 56 
0600 200 600 2440. 2140. 10. 100. 210 10.0 42 600 o. 0.61 o. 
GT2H 58 192 6322. 2262. 10. 980. 113 1 .. 25 14 50 0.52 
YHYD 4 5 a 

233 233 1500. 0 1982 1 
1.00 0 .. 61 
1.00 0.61 
0.59 0.41 
0.00 0.00 
0 349 180. 92 1984 1 

LeOOOO 0.9748 
0 .. O. 
0.3981 0.6013 
0.8816 1.0000 
106 616 2611. 138 1986 1 
1.0000 0.8300 
1.0000 0 .. 3206 

0.6102 0.3298 
0.8831 1.0000 
150 600 2800. 0 1990 1 
1.0000 0 .. 8000 
1 .. 0000 0 .. 6161 
0.5961 0.4039 
0.0 0.0 

YPS! 5 6 a .325 
240 240 218. 0.85 0.88 1984 
240 240 218. 0.85 0.88 1985 
240 240 218. 0.85 0.88 1985 
240 240 218. 0.85 0.88 1986 
240 240 218. 0.85 0 .. S8 1986 

END OF VARSYS DATA 
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Table C.3 (Continued) 

CONGEN DATA 
7 READ PERIOD AND ANNUAL CRITICAL LOLP 

1",0 1 .. 0 
6 READ OPTION MODE 
1 CALCULATION OF LOLP AND CHECKING AGAINST CLOLP'S 
5 
0 
4 READ MINIMUM AND MAXIMUM RESERVE MARGINS « ", 

0 .. 50 .. 
l MAXIMUM ADDITIONAL NUMBER OF CANDIDATE UNITS 
0 0 0 Q 0 0 0 0 0 
.2 MINIMUM NUMBER OF CANDIDATE UNITS 
0 0 0 0 0 0 0 0 0 
1980 
.2 
0 0 0 0 0 0 0 0 
1981 
2 
0 0 2 0 0 0 0 1 0 
1982 
.2 
0 0 4 0 0 0 0 1 0 
1983 
.2 
D 0 4 0 0 0 0 .2 0 
1984 
.2 
0 0 4 1 0 0 0 .2 1 
1985 
2 
1 0 4 1 0 0 0 2. 2. 
1986 
2. 
1 0 4 2. 0 0 0 2. 2. 
1987 
2. 
1 0 4 5 0 0 0 2. 2. 
1988 
2. 
1 0 4 7 0 0 a 2. 2. 
1989 
2 
2. 0 4 7 0 0 0 .2 3 
1990 
l 
2. 2. 4 1 0 0 0 2 3 
1991 
Z 
2. 4 4 7 0 0 0 .2 l 
1992 
Z 
:2 1 4 1 0 0 0 Z 3 
1993 
Z 
Z 9 4 1 0 0 0 Z 3 
1994 

END OF CONGEN DATA 
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Table. C.3 (Cont~nued) 

PWCONGEN RUN 1 DATA 
11000 1 ., READ PERIOD AND ANNUAL CRITICAL lOlP 

leO leO 
6 REAO OPTION MODE 
1 CALCULATION OF lOlP AND CHECKING AGAINST ClOlP'S 
5 
0 
4t READ MINIMUM AND MAXIMUM RESERVE MARGINS CU 

0111 SO. 
3 MAXIMUM ADDITIONAL NUMBER OF CANDIDATE UNITS 
0 0 0 0 0 D 0 0 0 
l MINIMUM NUMBER OF CANDIDATE UNITS 
0 0 0 0 0 0 0 0 0 
1980 
2. 
0 0 1 0 0 0 0 0 0 
1981 
2. 
0 0 2 0 0 0 0 1 0 
1982 
2. 
0 0 '+ 0 0 0 0 1 0 
1983 
2 
0 0 4 0 0 0 0 2 0 
1984 
2: 
0 0 4 1 0 0 0 2 1 
1985 
2. 
1 0 it 1 0 0 0 2 2. 
1986 
2. 
1 0 4 Z 0 0 0 2. 2. 
1981 
2. 
1 0 It 5 ·0 0 0 Z 2. 
1988 
Z 
1 0 4 7 0 0 0 2. 2. 
1989 
2. 
2 0 It 1 0 0 0 2 .3 
1990 
2. 
2. 2. It 1 0 0 0 Z :3 
1991 
it 
2. 4 4 1 0 0 0 2. .3 
1992 
2. 
2. 1 4 7 0 0 0 2. .3 
1993 
2. 
1. 9 4 7 0 0 0 2. 3 
1994 

END OF PWCONGEN RUN 1 DATA 
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Table C.3 (Continued) 

PWCONGEN RUN2 DATA 
21000 1 ., READ PERIOD AND ANNUAL CRITICAL LOLP 

l~() 1.0 
6 READ OPTION MODE 
1 CALCULATION OF LOLP AND CHECKING AGAINST ClOLpeS 
5 
0 
4 READ MINIMUM AND MAXIMUM RESERVE MARGINS no 

o@ 50e 
3 MAXIMUM ADDITIONAL NUMBER OF CANDIDATE UNITS 
0 0 0 0 0 0 0 (0 0 
.2 MINIMUM NUMBER OF CANDIDATE UNITS 
0 0 0 0 0 0 0 0 0 
1980 
l 
0 0 1 0 0 0 0 0 0 
1981 
.2 
0 0 2. 0 0 0 0 0 
1982 
2. 
0 0 4 0 0 0 0 1 0 
1983 
2 
0 0 4 0 0 0 0 2 0 
1964 
2. 
0 0 4 1 0 0 0 Z 1 
1985 
:2 
1 0 4 1 0 0 0 2. Z 
1986 
Z 
1 0 4 2. 0 0 0 2. 2. 
1981 
Z 
1 0 4 5 0 0 0 z Z 
1988 
2. 
1 0 4 1 0 0 0 2. Z 
1989 
2 
2 0 4 1 0 0 0 2. 3 
1990 
2. 
2 2 4 ., 0 0 0 2 3 
1991 
l-
2 4 4 ., 0 0 0 2. 3 
1992 
.2 
2 ., 4 ., 0 0 0 2 3 
1993 
l 
2 9 4 ., 0 0 0 2 3 
1994 

END OF PWCDNGEN RUN 2. DATA 
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MATURE DATA 
16 2151980 

FHYO FEMH 
C600 elOH 

1 0.9 
:3 0.9 
4 0.9 

11 0.9 

2 1.1 
It 1.1 
5 0.9 
6 1.1 

10 1.1 

1 
S 

I 
5 

1 0 .. 9 
6 0.9 

20. 
20. 

F01H 
0600 

20. 
20. 

20. 20. 
20. 20 .. 

END OF MATURE DATA 

F050 
GT2H 

Table C.3 (Continued) 

F02S 
VHYO 

FGTH 
VPST 
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FPST NbOO NIOH C300 

END 1980 

END 1981 

END 1982 
END 1983 
END 1984 

END 1985 
END 1986 
END 1987 
END 1988 

END 1989 
END 1990 
END 1991 
END 1992 
END 1993 
END 1994 



MfRSIM DATA 
l 

1.980 1980 
2 

- ' ... 0 

Table C.3 (Continued) 

READ LOADING ORDER OPTION 

9 8 12 11 10 1009 1008 13 3 4 1012 1011 
1010 1013 LOa) 1004 5 14 6 1005 1014 1006 7 

3 REAO MULTIPLIER ON FOREIGN COSTS 

o 
S 

20 
6 

0 .. 0 
1 

0 .. 0 
10 

'3 
1980 
2. 

1 .. 0-0 .. 03 
9 8 

10 
1 
8 

0 .. 0 0 .. 0 
0 .. 0 0 .. 0 

9 
1 .. 0 lea 
1 .. 0 1 .. 0 

1981 
1982 
1963 
1984 
2 

1 
12 

1 .. 0-0.05 0 
L98'> 
1986 
198"1 
1988 
1989 
l. 

1 .. 0-0 .. 03 0 
1Q90 
1991 
1~92 

1993 
1994 

END OF MERSIM DATA 

OUTPUT OPTION 
MINIMUM PRINYOUT 

DECREASE NUMBER OF FOURIER COEFFICIENTS 

READ DISCOUNT RATE (%, FOR ALL LOCAL OPERATING COSTS 
( 

READ DISCOUNT RATE (%, FOR ALL FOREIGN OPERATING COSTS 

DECREASE NUMBER OF HYDRO CONDITIONS TO ONE 
(3 IS USED FO~ DEMONSTRATING ERROR MESSAGE) 

READ LOADING ORDER OPTION 
o AUTOMATIC LOADING ORDER TO FULFILL SPIN.RESER e REQUIREM. 

11 10 13 3 4 5 14 6 1 

READ DISCOUNT RATES ( " » ON PLANT TVPE:S; LOCAL ANO FOREIGN 
0.0 0.0 0(1;0 0.0 0.0 0.0 
0.0 0<110 0.0 0.0 0.0 0,,0 

READ ESCALATION FACTORS ON PLANT TYPES; LOCAL ANO FOREIGN 
1.0 1.0 1.0 14110 1.0 1.0 
10&0 1.0 1",,0 1",0 1.0 leO 
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Table C.3 (Continued) 

DVNPRO DATA 
19ao 1980 15 

0 1 
1994 8. 80 

15 READ DISCOUNT RATE « %) ON FOREIGN OPERATING COSTS 
8.0 

14 READ DISCOUNT RATE «% , ON LOCAL OPERATING COSTS 
ajjlo 

.3 READ MULTIPLIER ON FOREIGN COSTS 
1.2 
11 READ MULTIPLIERS ON DOMESTIC AND FOREIGN OPERATING 

11500 1",00 1.00 1.00 1.10 1.00 1.00 1.00 
1000 1.00· 1.00 1 .. 00 1.10 1.00 1.00 1.00 

16 READ SALVAGE VALUE OPTION 
1 SINKING FUND OPTION 

I 

.2 READ THERMAL PLANT CAPITAL COST DATA 
134. 586. lO. 000 86.0 24.0 eeO 
108 ... 480. 300 0.0 79.0 24.0 8.0 
65. 
51<1 
43. 
47. 
33. 

381 .. 
231. 
513. 
945. 

364" 
91 .. 
91e 

1000. 

12 

13 
5 

18 
o 
6 

270. 

1.0 

10 10 10 
19 

1 
1 
1 
1 
1 
1 
1 
1 
I. 
1 
i 
1 
1 
1 
1 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1981 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

321 .. 30 .. 0.0 0.0 15,,8 
261. 30. 0.0 0.0 15.7 
227 .. 30. 0.0 0.0 15.7 
239. 30. 0.0 0.0 15.7 
132. 20 .. 0.0 0.0 a.o 

50. 
258 .. 25.0 
154. 12.2 
342. 25.0 
630 .. 25.0 

50. 
18 .. 24.0 
18. 12 .. 0 
78. 12.0 

100 .. 26.0 
100. 13.0 

READ CRITICAL LOtP 

READ NUMBER OF SOLUTIONS TO REPORT 

READ OUTPUT OPTION 
IAEA OPTION 

5.0 
5.0 
5.0 
5.0 
2.0 

8.0 
4,,0 
8 .. 0 
8.0 

6 .. 0 
3.0 
3.0 
7.0 
3.5 

READ MAXIMUM BUILDING CONSTRAINT ON CANDIDATE UNITS 
10 10 10 10 10 10 

ENO OF DVN·PFW OAT A 

64 

COSTS 

IN600 
2NIOH 
3C300 
4(600 
5(101-1 
60600 
1GT2H 

8VHVDl 
8VHVD2 
8VHVOl 
8VHVD4 

9VPSTl 
9VPST2 
9VPST3 
9VPST4 
9VPST5 



Appendix 0 

Sample Output of Modified WASP-2B 

CONTENTS 
Page 

0.1. LOAOSY . ., . 66 

0.2. FIOSYS . 85 

0.3. VARSYS . 87 

0.4. MATURE . . 91 

0.5. PWCONGEN Run 1 93 

D.6. PWCONGEN Run 2 110 

0.7. MERSIM 127 

0.8. DYNPRO . . 130 

0.9. CONGEN, MERSIM, OYNPRO 135 

o .10. OYNPRO With FCR Option . 160 

65 



0.1. LOADSY sample output 

I~~''/-- "",.-::0 '~~~7'iJ~~I""""'''·'~I--·::l·-'-::-,~rv~'''I·'I''r"'·- "l-... · ...... "" ... r.-·"'l·r'l~r .. ··~.,.l· --1"-'-' , 
1 .. ", .'" I I;!! " I : II I 

J .! . . ,:7 • . ! i ~ I :' I I I 
t t :,' : I i I.. I: ! I I I! 

~,c;-' ; I I I 'I 
':: I,.! II I 
~. ,,~. " I I! I I I 

~~;;, " I I I Iii Iii I 
~.'.'~i~:"" I I ' I I I 

~f I 'I ! I 
~. I

j 
I I I ' II I II 

rJi j I ,I l 'II I,' 'I I 
. I 11'1 1 " iii ! 

~··l ,I Iii 'I' I' I I I i 

II iii II !, II I I! I i 

II I! 'I: ! I II II i .1
11 

I
~·~ I I I I I' I ! 
',,' i ' I' i I!! " ! 
'I i I I i I ! 

I
,,· i I· I I . j II' I I I 

I I ~, I ~ 'I III I I. ! I 
'1 ~ I ~ I I 

1
1\ . g10 I ~ I I II . II' I 
" ~~, ~ 1 i I ; II I 
' -1:': N I I I 

,,' ~~ J ~ I I! i I I 

I , ~~ J ~l i, I I I I 
I' 'lw ..i~"~ I; I' I 

"

I ~~ ~g~ ! I I 
~ u~c I I' 

~~ ~~ ~ I I' I ~t; ;e: I I 

~~ 6;;-;:: I ! 
u]_3 I~I~- I I 
C):Ii' 119: "_-9 ! ' 
~~ ~ ! 
~';; ~V'V1 I 

;.;:: ~~;~i I 
~ ~?:s 

l~ i i 
'.\~ ,;}. "'';'', "",: -

_."--',I}'.' "-1, 
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f'l 
.J 

! . 
t 
i 

. .. ;.:~.~~ .~~~ ", .~.~~~-_!,;~;~~~;r~~~~i-~ , 
P~AK LOflO-;:GRYfAP-i9801"S--n47:0~-----~----------"'----------'------

~...:..;... ____ --:.:J=!:RlOD . .YEAK_.LCAOS .A.s_ERJ.CJ~OLru= . .....A};·NUAL_.PEI\1LLC,\O __ .~_._-'-:..-.....: ___ . __ .. 
L ;.~; 0.878200 l.CC;)0(10 

f t· 

-.-.----- .-- .... ~.--- .. -----~ -----_ ....... 

i ~.::. ··---------P'EATbo 

It PEAK lOAD 1446.:' \II-! . MIN. LCAD a6C.6 MW 
r e fE' EilU..S..E.=l..WEAtL.J...CL.RfP.RESEtJI.AUD.tJ , .. W1..IH __ UCL.£l11tl.T...S ___ : _______ .. __________ . __ -'--__ _ 

_._-------------_ .. _--,,----_. 

t ~ ENERGY UNDER LOAn OURATION CURVE 
PilL 'r1':(/'-H I\l _ .. __ ...fQURllR S ER.l E5._. __________ _ '+45? .it r.WH 

.445 2 ... S.GWH ._. ____ .. _ .. _ .. _. ____ _ 

----.- ---------
D~AIOD LeAD FAtTeR t PERCENT 

?OL~MOMIAl 7C.?8 
._. =~L:t:£ R SER 1 E $-- . _ '_" _____ . __ --1.0 .. 29 _____________ .. _ ---

.-:--! 
j 

:,; 

.~ 

.: 
~: 

.~ 

--- :1 
. FO'JP.IE~ corHI IFNTS FOR THIS PERIOD ;. 
_______ ----LCr!S.YAt!T._. __ ,'\G.a._Ls_O ... 8812 3.1- __ ._. _____ . ____ .... _. ___ ... _____ ... _______ .... -.-. __ .-.--.-._-- --.----.--- ... ----.-----.-.-.-.----.. -- .- ---" 

::OEFFICIH:TS CF (OSINF T RMS ARE --- - .• : 
0.flS251J C.II04677 -0.1530Q 1 -o.on719SQ O.0436P16 0.0516~32 0.0002366 -0.028S864 -0.0126941 Je0014655 
O.C~q5G98 O.OO?410~ 0.00124 7 -0.CO?'1541 -0.0086378 -0.003se16 0.a09R663 0.0103612 -0.0053236 -l.0132841 

__ ~~-D ... -=:l1.U31.1L-,)",: 1136<;6- ... __ 0 .. 1J 15.1 :! ... "".0-".J06..Cl3r~ .. -=O", CD9S413.. __ .. 000001894._._ .. 0.001.41.16 ... _. D .. 00341.78 .. _ .-0.003 ?.Olt9 __ ~Oo00378 11 __ ._._. ____ . ....;. 
-C.OOCb120 0.0014104 0.00220 5 0.00169E7 -0.0009842 -O.0035~51 -040018436 0.0030611 0.0044159 -0.0006578· -
-0.0052186 -~.C02294~ 0.00386 3 0.C042218 -0.0011598 -0.0042429 -0.0014186 0.0025114 0.0126168 -J.00029S0 

---------------- ___ -_____ . _. ___ " ___ ._. _____ . ___ - -____ 0-_ .. _. 
-~ .. ---- ---- --- - - .. -- _ ... - - --.------_ .. --. -.---

PERIOD 2 
____________ PEAK...lDf.C_._1647 .0 ","'1W_. _._ . ____ lHtJe_.LCAO .. __ 5t80 .... 0 .MI·L __ ._. 

PIECEWI5~-lINE'R Lee REDRfSENTATIO~, WITH 170 POINTS 
---.-------- ... _.--_._- - -_ .. --- -- ~----

ENeRGY UNDER LOAD DURATION CURVE ____________ POL.V~W:,I I AL .. ___ . __ . _________ . ___ . ___ .. 5069 .... 9 .GWH .-.. 
FOURIER SEPIES 5010.4 Gi-IH 

,._----_._--- - .. - -----, 

PERiOO LehD FACrnR , PfRCfNT ______ PCL nc."n ill ...... _____ . ________ . __ . ___ 10.2R .. _. __ ... _ .. -.- . _ .. - --. 

.. 
~:~ 

~l ___ t 

.~ 

'.; 
_._-----" 

FO~PlfR SERIES 70.29 

_. __________ ... __ .... FOURIER .COSFFt'CIENIS_.FCR __ TJ-iIS_PFRIOC_ '-' 
CC~STA~T • ACe IS O.R~12531 • 

.~ 

--.- .- .. -- .--- -- ---.---1 
(CEFFIrlf~TS (F C051~E TER~S APE 

O.t152~Jl O.110~~~7 -no 1530903 -O.OR719~q 0.~436F,16 
__ . __ -C .... :.:::J 3'5 :J9,? ____ o. ~r,2't 106-.:) .. .')11 ?fr 7 7. ___ ",O ... JO.2.1.5 f t 1_""0 .... 000631.6. 

-0.0)17718 O.Ol136~f 0.0075143 -O.C060313 -O.CC9541? 
-C.01~672C O.QCI41Q~ 0.C022015 C.0016GA7 -0.CCOQR42 
-O.J)521Pb -~.;1?794~ 0.0)3Q6J3 0.0042~18 -O.COllS~R 

.f 

O.0576~32 0.0002386 -O.02B50A4 -O.0126Q4l 0.0074655 .i 
....,0.0:)38 e 16 __ 0" 0 J98663 ___ 0.0103612 . :-.J. )051236.::'). J 132841. __________ --1! 

0.OOoleQ4 0.0014176 O.003471P -0.0032049 -0.0037811 
-O.00)53~1 -0.OOtR438 0.0030611 0.OO~4159 -0.OJ)6578 
-O.00424ZQ -0.0014186 0.0025714 0.0026168 -0.0002950 ~ 

-u- ... ~_~"...i>!).""¥.#'-- ... _"'.ttf~oi>4"? ............. ",..,.,'J)I.o.=r2,.»<'·",..qt,~~".,f·f':t"··~·ol~·,.IIt~IIKo9;1f'11·""!·.'·'·,·'h .. ,..""~-·i· __ ~.V·~.,..I9~ .......... ~l~'d ... ~~"..~.:.'~Al~· .. fro·· .. ·"""'·~ ... · .... ........ _.,' .'t .... t···~ I" J l~"'" ..... , 

L 



I 
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i· 
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.. i 

~~~~:~~~-
t' .~ .'. ,.~ 

~~",:.,: ': '~ • .l.~ \ ~4-:-"...~ .~ .. 

""', ~~ .. "t~ •. :-.i~:"",. 

::~:.'J:~.'~:?'~;: .. ' 

I 
I 

I 
I 
! 
i I . 
I 
I 

I 
! 
i 
! 
I 

I 
I 
i 

I 
I 

.,,,.c:·.,' .......... · j:1.<;~~:;."'::" -. .!. 
"'.-~,-__ .. _ .... __ .. "'_ .. ll, ... JII ... ,) 

'-'~'rT'" '" 
j 
I 

I I 
I 

I 
j 

I 

I 
I I 
! I 

! ' 

. I 
I 
I 
I 

. ! 
i 
I 
I 
I 

I 
I 
I 

, j 
I . I . 

II I . I 
l i 
I I I 

I 

i 
I 

j 
1 
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I 
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·1 

i 
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I 
1 
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l' 
I 

. I 
l. 
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.1 
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·1 
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Q) 
\.0 

-r"O-. 
,~J t; tt~!:,.4 ",:")4'-~" "'t .. . :.~' :. 

?=.",K LOAD FeR YEM 1 <;81 IS 1<L::6.C MW 
'; .' ~ .. 

i ______ --"'P...;;;.CR..l.OO _P_F.1. !L_ LOA 0 S_-A.S-_J:R.A.C.l"..! C1LOF_A~UALtP.E.A..tL.l..L.uOlAAJ.Jn!.-.... _______ ....:..-______ _ ---.--~-- .~ ~. 
~.878200 .1.CCOOOO 

, . 

:.,. PER-feD 
,J-', 

, . P~AK LCAD 1700.2 MW MIN. LOAD 1011.6 ~w j 
) 

EfIERGY U~IOr-R lnA()6URATIGtl CURVE 
Pr.LY~C~lhL· 5233.6 GWH 
FOt:RLER SfR{ES 5234.2 GWH of 

ptR ! c-Fl- i.e !\r-~-hCT-OR";-P{RC{NT-----
PGLY~r~IAl 70.28 
i::Ct!?XfR SER!ES . 1C .. 29 

PERIOI) ?, 

PEAK LO!\!) 1936ml) 'l4W MIN 0 loti-6--fisT.-9M-W---·-----------------------

ENERGY UNDER lO~D DURATION CURVf 
---.POL VNCMU L----.-__ _ 

I=Q'jPIER SCRIES 
59.59..a.5_GWI:L ________________ .. ____________ _ 
5960 .. 1 GWH ---.' 

i 
PtRYCn. LCh~ FACTOR. PERCENT 

• _________ . ____ ._ --Prll Vt:UIIAl - --__ . __ ' ________ -JC .. 2.8 -.- - .... ---.- ... --.----.----.---.-. ----.--.-----.-_.---.-.--.. -... -_ ...... --. _____ .. ___________ _ 
FCUFIEP SERiES 70.29 f. 

___________ ----ANNU..AL5U:';1.'1AR.Y .. ;~ 
1 

EflERGY DFMtl~m :2 
_ POL Y\:O'[ At . 11193. ~ GWH'. ., 

___________ -FOlJRI £P.. _~ER1ES ___ . ___________ U19_4 .. _GWH _____________ . ________ .. ----------________ -- - ._.----------.- ____ _ 

A~NU,-\~(t~~ff'l~~[1nR '66~OO . ' . 
. ___________ FCURI E!L$.ERIE..5- __ .6.6_ .. _0L ________ . ----------.-----.--------.-----___ ._ 

~ • $ •••••••• * END OF DATA FOR YEAR 1981 • $ * •• $ •• • • • • ·f 
.j 
: ----------,-------.--------- -- -.---------------- ------------ ------------ --- -------------

I --------------

.. -~------------------~ ...... - ....... -- ---------------------------~-



..J 
J 

h. 
1 
t; ~:\'.' PEAK. LOAD FOR VEAR 1<;82 IS 2214 .. 0 ."tW 
i: ... :z·, 
~ ~:, = pauO!LP..E..l\K....LCI\.Cs.....I'lS.-flU.CI..11l.f;!....o.F_j~~AD-r_. _______ . ___ _ 
I '~1:; 0 .. 818200 l .. C(:OOOO 

~ ~~'" 

~ ~. 

PEAK LOAD 

PERIOD 
l(J'H .. O M\oI 'HN .. LOAO ue e .. 2 MW 

s-
::' ;' ~:;.'.\<~:.~~t~~tJ:~;; :;·~ .. ·jt~ 

" :~::<.~ .. >f:' ;~., ~~~r~:~~r;J 
i' .~:l\I -,-'n 
t··-~ .... J! 

' .. 1 
.. ~ 
-."l ENERGy··-ur:rb-fR"TciAD-OURATToN-[URVE------------------.-------------.- j PCLYNC~IAl 6147.4 GWH 

FQURIER SERIES 6148.0 GWH 
PE-itrco-:LC-II-0-'FACT-O"R-, PERCEl'n------·--·-------~-··--------.:-----------·-·----------

PClY~rMYAl 70.7.8 
Fa URI E R S ER I E S . 7 () .. 2 q 

------------------... ----.------------.---------------_._-
PER IDO 2 

PfAK-COAO--ii"ii;;o-Mw-" MHI. lOAD -1353:-cf-Mw-----------·----
ENERGY U~CER lO&O DURATION CUPVE . __ . __ .--POL VI\.CMLAL-___ 7000 ... 11. . .GWH __ '_~ ___ ~ _________ . __ _ 

. FOUPIER SERIES 7000.7 GWH 

PERIOO LeAD ~ACTrR , PFRCENT 
.---______ PDl-vNC .. t-!I.A1.. __ _ 

FOURiER SERIES ig_:·~~---------~---:--

. __________ ~K.I'I!UA.L-..su~~_.-_______ _ .-----------.---.-----.. ---~-. 

erH:;RGV CEMMID 
POL YNC~1 Al 13147 .. 3 GWH 

.:F..ou.RU.lLS..EB J fS 13l.!tA..LGWH...-.- -----------
ANNU~l lP.AD FACTOR 

rOlYI\(MIAl 66.00 ___________ -FJlU RLEJLSER IE S 6 6 '.01 

•••••• ~ $ 6 • •• EMD OF CATI FOR YEAR 1982 • t .•••••••••• 

.i; 
of 
.tt 

1 
" "A 

.~ 

--.J 

I 
@ 

i 
-! 
1 

i 
t 
j 
\ 

1 

, 
... _-------------------------_! 



""'-J 

-: ~, ~ i .. ~; :' .. ~ 

-·----·---~~AX L'tj "~1-;:: ;j-R"Y-E KG:' 'i'~ 8 r"1 $---- -2-66!]-~-b -rj ~- .. 
.. __ ....... _-- ... -- .. ~-.. -,~- ~.-~ •... --~.-.. -.. _'_ .. _-" ' .. .. ,,-_ . .-..-._--------........ - - ... ---.. ---.-~-----_\ 

L...:.:_ .. _. ____ ...2..E:tIULPEAK-l.C,'I.DLAS.-flUCJ-Lf:tL1lf.......:':-.lNIJ..AL-2E.AILL.D1..ll __________ . ___ . ____ ... __ ... _. ____ . _______________ . _______ •. _. __ . __ 

' .. '~ 

, 'Ji 

t. 

~.878200 1.CCCOOO 

-------PERToo-l----------------·--·--·----

PEAK LOIIG 2343.<:: v,w MIN. LOIl.D 

E"!tR::;Y 1j>;~ER LOAD ::U~ATION CUHVE 
peL YNPH AL 
Fnl.,;RtER s~~rES 

1394.6 MW 

7215.2 GWH 
. 7215.'1 GWH 

PERI CD- 'l'c" A-(1--FA-CTOq-;--P'E'RCE~-----.. -----------
prlYf\("'fllL 70.2R 
FOURIER SE~IES 7CaZg 

----_ .. _-----------------_. 
:J .. 

-i 

~ 
.) 

._._--------------- ---------- ... ~ 
i 

t-

:1 
---------- ---------- ----- ------------.--~---------. -- -,-_._----_._.------------------

1 
'";! PERIOD 2 

- .. ~------... - ...... ---.-.---... ---p-.----------.- .. -------~ 
----·----------~E·AK· LOAf] 2b69-.-0--~w-- ----MTiC-(6A'o--- Is-a e:-CMw---r '- j 

ENERGV U~CER leAD OURATION CURVE i __________ . _____ .. j')CL.'rl\'r.1'!IAL __ .. __________ ~.8ZJ.5 .. fLGWH- ________ ._. ___ .. _______ . _____ .. ______ . ______________ .. ______ . _____ ,, __ . ____ ---.! 
FOUPI ER SE~ IES 8216.7 GWH i 

PI=RIO'"' Lellf') FACTnR , PfRCF.rIT ~ 
- P OL ~~.U·.l AI. -----_________ .. __ 7C .. 2A ...... --- ---- ---._- - - ... -..... '-'-"- -.----.. ---- ... --- --... - ----- .. --- -- ... ---£ 
C:Ol;I:IE~ SEIUES 70029 -l 

!j. 
.1 _____________ -ANNUAL-SUWUR.Y _______ ... __ . ___ ..... ____ .. ___ . __ . ___ . ___ . _____ ---.----- -----

j n;EPGY r.E'1MIf) 
pnLv~"~I~l 15431.1 GWH __________________ .. _FC'LJRl.ER SF.RIF...5 ... _. _. __ . _____ .. ___ 154.32.7.GWH ____ _ 1 _ ______ ...l 

ANNUAL lC~C F~CTOR 
orLv~r/JII'II. 66.00 _. __________ ._ F-nu~ I ER SFK..lES ______________ . ___ b6 .• 0L __ . __ ---- ... -- -- -.-- .---------.. ------- -----..... ' ------.-----. ~-J 

* * * ~ ~ •. * * * * * * EnD 01= CATA FeR YEAR 1~83 "' .. » * '" >4< :0: * '" * '" '* 4 
.----4 

-.-- _.-----. -.. -.-.--~---------

i 
~ 

.--.l 
-1 
, 

- .. _ .0_--_'-- ____ .~ ___ . ___ . ______ . ___ . _________ . __________ ~ ___ _ 

, 

-----.--~ ... ---- .-.- -------. -------- ________ .. ______ . ____ . __ .1 



r' " ' 

~ '::~' PEAK to.l\OFCliVEART~i4--Ts--r129:0-MW---·-·-·-------·--·---.-.--------.------.-

[.~,'::~ . 
f' ';'.,' Pf!tl1llLP.EU tOADS ilS FUCI1QPLD.L.lN.NUlL..P.~.-',---. 
f: t> 0 .. 'nS200 l .. OCOOOO . 

i .t~~;· 
t .. ;".1' p{strco 
1<,; PEAK LOAO 2747.9 ~w MIN. lOA~ 163500 MW 

-:----------ENE~Gy uNIIEiC'LoAo-ouffiioN CURVE 
f10l YNOH ilL A458.1 GWH 
~OURIER SFRtF.S 8459.~ GWH 

p-ERiQ-o"-CC'AO--F-,\'cr-oR-;l)'friCENT 
FCL'I'NCI-'IAl 
Fe l: PIE R S ER I E S 

PER too 2 

PEAK LOA!:: 31290C MW 

10 .. 28 
70 .. 29 

,.,HI .. lOAD 1861 .. 8 MW 

ENERGY u~nER lO&n OURATION CURVE 

--------- -----

---~---------

___ J>OLYNCMIAl .. ____ .___ 963.L.:.~LGWtL. ______ • ____________ .. __ 
FOUR HR S ER t ES q632D 9 GWH 

PERlcn leAn FACTOR , PFRCENT 
.--------.. -p OV'f Nn~ l' A L ----- --------2'O.UL-----.-

FOUFltH SERIES 7Cl .. 29 

A~NUAl_SU~~~---__ --~ _____________ ~ ________________________ ~ __ __ 

ENERG'I DPUNO 
DCLYNCMIAl 

____________ -'--.J.Q UR1.F-R-.S.f.-R..!.ES 180'«)0 .. 6 GWH . ______________ .1~80~92.5_bMH---

A~~UAl lC~O FACTOR 
rOl'rNCMIAl 66 .. 00 
.F nUR.U.R-·s·u-t.e.~ 6£. •. 01-

~ * • * $ ••• * * ~ * EMD OF CATA FOR YEAR 1984 *. * .* * * • * • * * • 

-I 

'?r ,;~,~yy ·:~1.,-'0·? ·:·}~:~·n?::·~~ 
(. " :~:.::,,; .~i~··~ ~" .-.: .~ 

'r <.~~;-~~~ 
: .:1 
.:j 
'.' ''''ii 
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iH 

.~. '1 
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-------- ---------.------ --------------------.------~--------------.-----

.--------------~ 



-.l 
.) 

I 
j. 
{ 

PEAK lOAOFOR-YEA-R---r;;P.5fs 3666.0 MW 

~ ---_---P..E1tJ.OD_PEAiLLQACS._AS _FRACT.lCN.JlL.ANl'!U.ALJ~.EAIL LDAIL-_ . ___ _ -.- .. - ~--- -.-.~---------------

, 0.923700 l~OCOOOO 

PEKIOD t 
POLY~CM[4L CCEFFICIENTS ARE 

1.000000 -3.276890 15.080610 -32.553630 30.99920C -10.101710 

~. PEAK LOAD 3186.3:-1101 MIN .. LOAD 1833 .. 9 -i4w 
~ t ErIERGY ulmER LOAD OURATlOtI CURVE 
Ir- ---PCLYNC1'UAL--- ____________ S,Il614..8.....GWH __ . _____ ._ 
~ fDURIER'5ER£FS C;St.6 .. 3GWH 
I' 
r PfP.IOO LeAD FACTOR, PERCFNT 
___________ .2 C-U'lJ;C1,l-LAL----__ b c ... 5L 
r; FOURIER SERIES 66.'52 

~ 

----------------.----- ... ~--

-... ---------

;. _____ ._FnURLE..lLCOE-HlLIH._1.5_EOP THiS P£1U.-LOil.JO'--___ ~ ._-- --_ .. -- -- ----_._-----
~ CONSTANT. AJC I~ O.863~t15 
N . COEFFIClfNTS CF COSINF TER~S ARF 
~ O.6C7~1RB O.1?196q~ -O.11~05~9 -O.0902?~7 _0.0744641 _O.0491e03 0.011?987 -O.Ol546~6 -O.OllR181 -J.OJ18494 
"--,,,,0.0-).J1 )<)2-.0.0021 J 18- ___ (J" J 1:J 7662--_0. COSh :J<)8----=1) ... -'O 1117"'8_-.0 ... DUb (9.4. ___ 0 .003'1'8 73 ____ 0 .. .01.508..:> 1 __ .. .o ... 005316-1---::Q ... iJ096'1.60-____ _ 
t -0.0106020 D.OOl731~ o.(aAU~9B O.00362RQ -0.0013250· -0.DOletB1 -O.OOiSORt 0.0002991 O.C0?4:J61 0.0034647 
~ D.OOJS002 -O.OO~3213 -O.0041Q63 0.0017560 O.CO~1448 0.0)22185 -0.0045379 -0.0047111 _ 1.C109}16 J.JD43765 
!' O.OQ?l413 -0.001/191 -0.Q)26974 -0.0009533 0.0008523 Oo0011~14 O.OOl6014 -0.0003056 -0.C026J51 -O.OOlJ463 
,t. 

/-. 
~' PFH I on 2 
!'..:-..--___________ .___ rOLY1I..OUAL COEFf.lCIENTS--ARL-- .. ------- ---- --.---- .. -- -. ----- . - --_.-- ----. r 1.000000 -3.?76BQO IS.D8G6l0 -12.553630 30.99920C -1.0.707710 

r.' PFAr( lOi\O 31:66.0 MH MIN. lOAD 1985 .. 4 MW r-- ------------·-ENERGy·-(i-:OFR -LOA.I) DURA1'icN -CURVE--- ------ - . --.--.... --,,-----.--.---
f PCLYNr. .. q AL lO~81. a GWH I FOUIHER SERIES 10681.3 GWH 
r~--------- ---PER-i'CDL-C AC·-Fi\(ron-;--PERCENT---------- ------ - -_ .. 
; POl't~(MIAl 6t-52 
\ FOliRI ER SER IES Ho52 

~ 
>I 

\ 

__________ ,. __ •. _____ .... ______ ~ _ ____ a_ •.• ________ _ 

FOURIFR COE~FIC[E~TS FeR THIS PERIOO 

- - - ------ ---- -'---'- - ---_.---- ---------

i'. CCNSiAr:T • 1\00 IS Oo863J615 
fr o. ('07m~-F t:-! ~~~~q~F_ .~g: ~~~O~~~M~~:5_q(f7.-3970:;,'i~4641---O:04qTe03---d:-ofri987 - =,f:J154666 ---':'0-.. -0.-1 fSl-st--::-O .. J·:ftS494 
~ -0. ,),)013 n O. oo;nn 8 Q_,,0107b:hl a .. ,oQ:SOGIJW -0 .. ClIU-748 -0. .. .01.36 094 0.0034873 O. a 150837 0.00581.63 -0.0.096960 
~. _ -0.. OlO~020 O.001733~ o. (0889'1'8' 0. .. .00.36289 -o .. CO:B25C -0 .. 0038t87 -0 .. 0015081 0 .. 00.02991 0..00.24061 c"ocrH541 
~llDo.s...oJL...:.o...o.ot.3 2.1.3..--_0,,!))4.l96...3...-._u....!1.O_U.5.tUl----'1 .. COb.l4.~_8 ___ 04.M22J.a5_~O"_OJ45.319_-_~O .!JCl4711 L_Q~Q.:J.J9l36-D-"0043165 -------:---,. 
t~' /: ~$ O~~1413 _ -Oe.OQ~ 13tJ 7 -0.0026914 -0 .. 0.009533. CoO 000852:3 0 .. 0011514. ,0.0016.014 -000003056 -0 .. 0026351 -0 .. 002Q463 
~ ~~~-:'.- '. ,~' _ .' ."': 

~ .: .~. . ~ ... :>" -~:~: ~ 
~:~~;.) ~ ~ ~a.l~~:.~-:i·~-.;i:~· ~!~-: ~'--: 



""-J 
..p.. 

~-"'--r- -"-"'~""'t't. ~::~.,,~--"'-." ·- .. ·' ... ·"I9""'""V-~·\....,._~·~:fI~~~~ __ ... _Go_~~ _-_ ....... 0...- --. __ ..... .....--_. __ ~ ... ""'J\ ..... ~:> ., ... -r .... . _IIUA __ ~ __ ._. __ ___ 

-- -- ---_ .. _-- .. ------.- _._----._---

"--

:-8 '1-8-1- -:'0:' :laTa 4-q 4-
iBI63 -0.0096960 
!4067 C.0014647 
~~i~~---::%:·g3~5!g~-----

f . ___ ~~_i\JJ..AL.5U~~f;RY ______ . ________ ... 

H~ERGY CFH.I\:&) 
pel Y~C:-!I fo.l 
F(1urxfP ScQIEt;; 

;: tiflif\Utl.l lUI; FACTOR 
! pel YflCMI Al 
~ fOUSlBLSEUES--

7.0548 .. 6 GWH 
20547 .. 1 GWH 

63 .. QQ __________ ~63_9~e ____________ __ 

f. 
~. 

i' • ••• $ • • • • • •• END OF tAlA FOR YEAR 1q85 * ~ * ••••••• • • 

...... ------------------------.---- --_._--_._--_._----------------_ ... _-
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t·· 
~:~ .. ~ .. <~" ":: ."1·':!> t.. :/.~. ;c:' ,.': 

~>;·.~·,i._.:~·, .... ;: . !;':;;.; ;,<;i, 

---------~- .. ------------------

.------------------~---.------- ... 

-------_._------._----------

._------_._-------------- . 
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. ;~;~ . 

".~ ~·~f:· 



'" O'l 

:; ~7--:' -, .. . --'~ ::: ~'. ~~:1 
. ...... ; ., 

~EAK LOAn fOR VEAR 1~86 IS 4290.0 -M"W------------------. 
: ~i 

_"'--_____ t::.P.:.:t:cu.on...E~A1lS...AS__..£R..A.c..:r..lC!LO.E....JL.~.1'1.u1\L.£E..A.lL.U:U.D ________________________ .____________ .~ 

O.Q23700 I.CCOOOO .-

;.: 

PER roo 1 
POL'f~IC"-1rAL COE;:FICIENTS ARE '. 

140000~1 -3.276890 15.080610 -32.553630 30.99920( -10.707110 
--.L..--------Ps: AK LOAf) 391:2.7 .''lW MH~. LeAO 2146 .. 1 MW -------

:1 

.~ ~ ~:" 

ENERGY ~NQFR LOAn DURATION CU~VE __ p~!._",,~:o~! .'\ L ___ . __ - _________ . _____ l..L'5!t6 .2_Gi-IH. ________ . ________ . _________ . 
:;'~~P.IEP SERrES 1154507 GWH 

PERICD LnA: F!CTOR t PERCENT . . 
_!,OLYi\C~~I""L ______ '-_________ . ___ 66_.52-_____ ._ .. ___ · ____ -__ -________ . __________________ _ 

\:Ol.;;(1::;< SERIES 6L.52 --------.--

------ -.. --pf-R'Tnn-"?:---------·--·--------·- .. -· 
oOLYr;r~IJ\l cn~FFlcrENiS ARE 

1.O)~100 -3.276Q90 15.080610 -32.553630 30.99920C -10.707110 
--oEAK -ic i.r)"---l;?-qO-~o-:.jw -----..:;rN-. lCAD-- Z-3-Z 3 .. 4---;v,W----- ------ --------- --.----- --.------------ -- --.---- ---

ENERGv UNn~A LOAn nURATTON CURVE 
- rGL H!PH AL -... -- -----------'-- -12500 .. C- GWH--- ____ _ 

I=OlJRIER SERIfS 1249<;.', GWH 

PERlcn LrAO FACTn~ , PERCENT ____________ p_0l..VN-C'-1IAL--________ -'-___ ,6..6...52 ____ . __ . _____ - -----------------. 
FnUPHR SFIUES 66.52 

______________ ..M~!\UAL_SW-l'HR¥ ____ . __________________ . 
-----~-.---- --. - _ .... ---~-

ENERGY D'=,'-1AND 
POL v:-.tr:"'I lit 2404b ~ 2 GWH 

______ _ ___ FOUR I f!tSER1ES ______________ ..24045 .• 1_GWH _____ . ___ ------.! .... --. ------ --------------

A~NU~l lCftC rACTOR 
PClVI\C'/IAl. 6) .. 9Q 

__________ . _________ - H~lJRI E~ SPUES--- -__ __________ 03...98. _____ . _____ ... ____ . 

"III :It '" >It :e '" * *' '" .. '" *' n!D OF C~TA FOR YEIIR 1986 • ~ * * '" $ :I< :It * * :It * 

. __ ~ ... ... '" _>r-. ....... "' __ . __ .. ~_~:Jo_. ______ ~ .•• ____ .... ~ _,. ~ _____ ...... - .-.-~ '.'~. - ,'---

., 
~~ ., 

--------.~ 

.J 
j 

',~ J 
'. ~ 

';'l'~ 
:i 

~ -- ~ 

~ 
~ 
:j 
~ 



t .Fi'~;·, ...•. ,.. .,' ,'<. ~;):~.:?/?, ?F'/~~ 
r-r~ ~:' PEAK lOJU)"f:-O.,-RVeiitfqif1i'S----:--s.5-n .. o MW ---------.--- ':." .:.~ :'.::" •. :., •. ~':j 
I';,::" i " .:: : .. : ! •• ! 
; . ,.::~ ~!U.OOJEAK_LCAOS._AS.....F...!U,C.tI'O~iU:U:.jf!aNUAi.,......P.£A!L.UJ.AO __ .... ________ . _ •. ______ ..... . 
i .. ~:: (h,Q23700 1 .. 0COOOO ~ 

I ~. . ~ ~ij; \',' . " 
l "I.~.. "L 

L ~~~~w 
~. .'~. 
~ ;. {. 

PER(OD 1 
POlVNCMl~l COEFFICIENTS APE·' . 

1.cacaCD -3~216R90 ·15.0SC610· ~32.553630 30e9QQ20C -LO.701710 
~; 

. ~l 
..~ 

PEA'i<lO'AO-4634.2 MW "lIN. LOaD 250C; .. i MW 

. E~lERGY WlOF.R LOM) OURhTHltl CURVE 
-----_____ ......P.Ct .. ~NO~l_AI..----_____ - __ - __ -1.3S.0? ..... !LGWH.----__ _ ~ 

''': ~OUPIEQ SERIES 13502.3 GWH 

PERIOD LeAn FACTOR, PERCENT __________ . __ PCl'fNCMlhl..-___ ~ ... _. __ .: ______ .. ..6.6.o5L ________ . ______ . __ . __ .. ______ . __ . ____ . __ . ___ _ 
FOURIER SERIES 66.~Z 

PERIOD 2 
·PQlYN[MIAL r.OEFFICIFNTS ARE 

laOOOOn~ -~.21b890 150080610 -32.553630 30.999200 -10e707710 
PE fll( lr:ii\c--50T1..-0-~----MfN .. - lOAO---iffl:I'"Mw--··--.. ·---------

;~ 

-i 
.~ ., ., .. 
1 

E~IERGY UW1ER l040 nUIUlT IOfl CURVE if 
----------~C;l.l . .¥.m:.~l-At~-------- 1.h61.8 .... .3-_GWH. __ 

FOUJ:'JER SFflIES 14611.6 GWH ... 

PERIG~ LeAD FACTOR , PE~CENT . ~ ___________ -.I!.PCL'lf\r.J~.lAL_____ 6£. ... 52 __ ._ _ 
FClliPHR 'SE'HES 66.52 i 

-----ANru LA L.S..U.L'URY.. .~ 

E~F.RGY CEMANO ~ 
PClvNCI.IIAl 28121.2 GWH . 

----fOUP_LE R S ER IE S 28 U.9.. ...... 9 ......... G""'H ... H"---.. __ 
"II 

I1NNUAl lC.~O FI\CTCR· t p('lvr;CMIAl . 63.99 
_____ . _____ .--UlU.Rl.ER....5.ER IE S ,,'2 9 B 

• $ $ * * * * $ • * * * END OF DATA FOR YFAR 1987 • ~ •••• * * * * * * ·1 
-8 

• 
-------------------. ---------- --..,.--------



-, 
;~:~:.~~. ~ 
~' .. ~" . 

'i .• :'.. ~ ...:.: ~ 
" .... ~~ 

"t ..•. ~.~. PEAK LOAD FOR y~AR~R8TI·--5Be3 .. o MW ---' ---"--~-"''''---'--~-----' --.----.-.------~. - .~-~---.~~- --~.--'- -'---j 

~. -~;:~. . ,J 
~ PE!t11l0. P-E.A1L..l.c.ADS-AL.fa.AC .. l.lCtLm:-1Il'llil..l.AL _£'E.A~J..CAD_. _____ . ___ . _. ____ . __________________ . ___________ . __ . _.~ 

i-
0.923100 l.ceDOOO .. : 

(:, 

l'?-i 
~ ";" 

t t· ; .". 

pF;-RTob ! 
P(1l'1N('.4!AL COEHICTENTS ARE 

1.COCCCO -3.276~90 lS.08C610 -32.553630 30.9Q920C 

FEAK LOAD-~;4T5-:-1 ~w ~iN. LeIiO· 29-31~OMW 

-10.707710 

.~ 

~ 
:i 

.-( 

---_ .. _----

ENEPGY UNnER LO.O rURATION CURV~ ____________ .,P CLV.:\!~_ilJ\L_--____ .. 1 521.9......E...GJ;H __ .. _. ___ -_____ ... ____ . ______ . _____ . __ ... ______ _ 1 
Fr-:UPI ER Sf!~ (ES 15179 .. l' G'.~H 

PERIOD lC40 FA[TPR. PERCENT 
Q.C L't.."1 C. .. ·"iU L ____ _ 
F(1uRj ER SEP. tES 

. ___ ...... 6L52-___ -.:. ___ _ 
66.52 --------------_._--------------~----~ 

~ 
. 2 

PI=R 100 2 ------ ------.---._-.----. -------.-----------.--------.------.--------.--

i PGlV~(~!Al COEFFICJ~NTS ARE 
L,OOOOf'O -3.216t:1'N 15.080610 -32.'553610 30 0 999200 -10.707710 

PElI,K tOI\O SP.{:3 eO "'lW ?4 IN.. l~D ---~1-r'3 -:-~ ... -:~. W-- ----- .. --_ .. ----'-

ENERGY U~[ER I nAO Du~aTtON C~RVE 
___________ RCl '(f,;C;'.Il-dL ...... -· .. ---- __ ._1.1C113 .. 3. GWf·L. ..... - ---- .. -.. --.--_________________ ._ .. _ .. ___ .. __ 

cnURIE~ SE~lf1 11082.5 GWH 

1 
~ _____ -_ .. _--_____ 00 __ • __ ( 

! 

... - -----__ ... ____ ._. _____ . __ .--J 
PE~tc~ lC~D fACTOR 9 PEPCENT _____________ I'.CU.!'l. r:~1.J\ L __ 

I=nURI'=R Sf~iES 

_-'-_________ -_ . .u:l'!UAL-SU~j~ .. U.¥.---- -

> t~~~---~-'--------------------- .-.. - .. -----------.... J 
EI\ERGV m:/Jdl\;fj 

POL yr;(~I!\,L 
___________ LGUk J..EiL S E~U..ES---

ANlUAL l(I\O FACT/1R. 

321163 .. 1 GWH 
'l2F.hL.l_.GWH 

63.QS peL "(I'\OH I\l ___________ EnURJ..E.p.....,sf.R!-E.S- . ________ tl.62.SB. _________ . _ 

-----;: 

• * * * * * * * • * * * END OF tAT A FQRVEAR 1988 * ~ * * * * * * * * * * 

----.. ~.-. -.------------i 

I _. ___________________ ._ .. ___________ ..J 

j 
i 

~--- .. ---.----- ---------~-- --- --_.--- ._ • _____ oo __ - - ... ..1 

; 

1 ----- - ---- -.- .. -- ..... --- ---- --- .-.-~.--- .....;..-~---- - .--.- ._--- ------. 

___ ""' __ ____ 4 _____ ~ ______ _ 



-,. 

,.~:;.~: :i;}-;:-~/~':~~;t:'~;~;·:Y!lE~ 

t';;};.: ,'" peAK LOAD t:OR YEAlfl <;39 15 ,e845.0 MW ;'.}: _ ". l' ; ~ .-; 

,.~:~>., P.E!U.!l.CJE/l.K 1 OACLJ..s.....auu::J..!..Cj\LaE.:~1 PEIUI1 t OA..IL- -.,·l 
i';~E 0,.9231o, l .. OCOOOO . . . :'1 
f ',Yf~ '. ',J 

. PF.RIOO 1 i 
POLvHCMIAl COEFFICIENts ARE .J 

l..OO:~?_?_ -3"':"76A_~~_---=:oOB(l61_? -32 .. 553630 . ~~~q92IH __ :~10~~~ ________ - _ .• ! 
'-----PEJ\K LOAD 6322"., "IV! MHl" LOAD 3424 .. 3 MW .~ 

;;:1 
::~ 0-

'-':<1." 
".}! 

ENERGV U~OER LOAO CURA1ION CURVE , 'J __________ P! C1l.. .. Vl1CMlAI.. __________ .• . JJU422...,.lLCW!L-______ ._, 
FOUR IER SER I ES 1842250 GWH . ~ 

PERIon L~An FACTOR"f PER[fMl 
~----__ -____ p.m.'!NcMIJ\.I..·--.. --- -6.6. .. .52-________________ .-' __ 

FOU~I ER SERieS 66 .. 5,2' .-~--'---------- -.------
~ 

'"e1 ., 
~ 

PERIOD 2 ,.----- -. f 
POL YW1""U\l f.OEFFiCIFNTS ARE .-

___ 1_Q?OO~:J') __ . _ _=2~22.~_~?O 1~.080610 -'32 .. 553630 30 .. !_9~.:OC -10 .. 101110 ,J 
PEAK LOAD 6B45~O ~w MIN. LOAD 3701.1 MW .1 
FNERGY UNCER LOAO OURITIDN CURVE I 

-----____ ----tP-Ol...¥,NC.f.lUI.-:...._ 1S9Mt-6-GWI:9 _____ . It 
FOU~IE~ SERIES 19943.1 GWH "' 

PERIOD lCAC FACTOR 9 pe~CENT '. 
---_______ .PIlLY..N.OU.flL- 66 52 ._ 

FOUPIER SERrES 66 .. 52 :~ 

__________ -Afli\!N.CA\........S.Ui'tMARL- J 
" ENERGV I1EMA\NO 

POL VkCM"I Al 38361. ~ GWH 
--________ -lEilfJ!U.E.I'LS.ER.lES ' 'U]65:...2-GWlQH ___ _ 

ANNUAL leAr FACTeR 
POL 'VNCMIAl·. 63.q9 

----______ ..g:FO~..elLU:S 63.98,. 

-' 
t 
i 

$ * * * ~ * :II< ,. '" "" "" Ii< END Of DATA FOR YEAR t'ot;S9 =31 it • III * * =31 * =31 • It! 1ft j , 
------------------ -.-.---.. ~--.-- --------~---' . 

._------------:::::------_ .... _ .. _------------_......:._-----_.-: 



i'*":-~ 
~ .• ,., .. , .: ~.!';,. ~: :-' r r", ':.1 

:to .; 

?~A'< ·~1:\~--F·(~~i*-YEAR'--lYcs5-·Ts·--'--fG-fS:-di~--r~. ____ ...-.----... -.-.-.-,,--- .. ----.. -"-.--.-.. -----~---.~---.----~-' ---.... ---.------.~-. --.-.----.--.:... ... ---
.:"', 

~ ____ -----P...ER.w...c...s ~L-L.c6D.S- flS __ ER .. \c..UC'-..O.E.JU:UA.:.... . ..PEAK...l.ilAD -------.... ------_ .. _._- ----.-~---.--.------~~ 
,.s.. 
;- . 
~. L 

O.Q~~50S 1.00:001 

----prqTct-· --1----~.-------- - .. --.--.. -----.. -- -.-..... -------------.-----.---
pnLYNCMIAL CC~FFlttENTS ARE 

!.CCOC00 -~.5197~~ 16.194260 -34.838050 :'3.05702' -lL.-373090 

3 
.l 

i 

-------------_. _. _. -- .-- .... ------- .. - 3-96t:3-·I'·iW---·-----;-------·---------· -----------?EAK :"C!,\C 7621.7 \\W ~tl\'. LeAD 
E~!ERGV u!\ntF< lC4n CUQHICN CURVE _.-2CLVNCI"IAL._. ______ . ________ .2..l5.1B .. LGWH ________ ... __ . ___ .. ___ _ 

~ _. ___ .. _ .. ___ .. ___ . _______________ . .J. 
FQ~RIER SERIES 21521.8 GWH 

P~R!C~ lC~0 FACTeR t PfP.CENT _ pel 't:-JC~lA L_._ .. ____________ .........b.4-46 ___ :...... _________ . _____ . ___ .. ______ ._ 
cOuclEP SERIES h4.47 

. ____ . ....ECUP.l.£R CO'::.F:= !CIEl\'t.S_FQ2..~H.LS._P.E,UQD. _________ .. _ ... _____ ._._. ______ . __ . ___ . _____________________________ -1 
C.CNSU~lT , ft.;)!; I 5 0.fl47V')~ " 
r:m:HICipns (,F ((J<;I~IF TEKfIIS i\QF ~ 

D.bl?6qRB O.13~~')BC -0.1221851 -O.JQ33205 O.CIZ4h51 0.0447416 0.0166878 -O.OO?3284 -0.0098517 -0.0031525 ~ 
___ -I).,..£.:..53..3 .... ~ 0.,.00 1.2 ~ i fl __ o •. J U 893 L-. -11 ... 0 UB 3.4.1' __ -:0 ... c.o0225 .. L .. ~D. 0 16 7_119._~0 .. 0043.94 L __ o. () 120_9.39 .. ___ 0 .. 012163.3_ ,:".0 ... Or) 2502.0 _____ . _____ ..:l 

-0.0111560 -O.CQ46Q41 O.O'~~166 0.~O~3J33 O.CC14130 -O.0009?89 -0.0023145 -0.0033437 -0.0011212 J.C))5488 
O.O)o/~4b? 0.})026~3 -G.u')60Q12 -O.C04~49,) 0.0027456 0.0060;86 0 .. 0017325 -0.0036R34 -0.0038719 -O.OOJ~613 
G~0025041 O.D02045C C.CC05~37 -Q.010 Q 539 -000023021 -000017696 0.0012486 0.0034454 0.0015649 -O.C025236 , 

,._.-- ---- - ---.- -- ~ .. ----- - -----. - - -- "--- ,. --'~--"---- - ------~- ... ---------~ 

PERIne , 1 
. __ POLYNCMI I\l_CCEF..F..LC~HUS._ARE _____ ... _________ . __ ... ______ ...... _. ______ ._________ -1 

1.~CQ000 -3.519140 16.1942tO -34.~38050 3]~051D20 -11.373090 . - 4 
Pfl\K U'AC 7(HI5~O-iW lo'fN. LOAf') 41.55.4 MW ~ 

·-------·--E~iEP.GY· lJfir;ER i..-CAO-O-URh-i i ml -c\:ipvE'-- -----.---.. ----.-.. ---.---.-----. -.--- .---..... ---- - ....... --.. ----.------ .-- .-.- '-'-"---"'- .' 
PGLVI'\O~!IJ\L 22'544 0 2 GWH .' 
c:rt;'l.i:=R 5FRii=S 22547 .. 1 GWH "! l: 

PER ICC' L:JAD "flOCR • PERCENT 
PCl Y~CMTI\l 
FOURlE;{ SERiES 

c4.46 
{4.47 

-~----.-- -------- -- - -- -

"; 
:1 

- .. _-. -- - - -_._-_ .. -- - .. -... _------- ---.-------~ -----_._-j 
FnIJPlf~. (fiJ::HIC ~=NTS FOP THIS PER leo 1 

CJNSTA~T , ace IS n.9~7C?5R . I 
______ ... __ --CC,Eif.I Ci F I\T S .(f...-C1'1') f··E. T F.R.1'I.S_..fiR.L . ..... ..._. ___ .' . " __ .. _ ..... ' .. .. . .. __ .. - .... -. -- - ---. -.------ ... -- - .. _____ . ______ ._ .. ......:.i 

C.f1Zf...988 O.D565i3( -,).1227057 -G.09 205 0.011.4651 0 .. 044141.6 0.0160878 -O.OQ93?84 -U.C098S17 -0.0037525 1 
-O.OlS]346 -J.J~lZ51R 0.0118991 n.GI ~47 -J.OJ62254 -0.0161119 -O.O)4R947 0.01209]9 O~Ol?1633 -0.0025020 ~ 
-0.1111560 -0.cn4~D\7 o.oa4~t66 0.00 G31 n.OQ1~'3Q -O.OOOq~g9 -0.0023745 -0.0033431 -0.0013212 D.C0354B8 I 

___ -') .. ..0.,:; S·t'.b2-~C.OD02t::' ; __ ,."Q ... C06C'H?. -"'!.O ... (;C (L,?5 ___ 0 ... Donl~56 ... __ 0 •. 0060386 __ .0 .. 001. 7325_. __ -0.00.36.:3 3ft."':).:) )331.19_. -0.00 )0613_._ ___________ _J 
0.J)25)47 0.JJZ)450 0.Q)05437 -c.c~ 539 -O.C023021 -0.0017696 0.0012486 0.0034454 Os0015649 -0.0025236 

,------~------~~-----,~~--------------~ .---~--~- .. ~ ...... . 

L_ 



co 
o 

trf~-}' 
'~ 
f-·~'~r ;' 
~ .~ 
~~ 

·1; 
__ '.f 

" ~ 

-~ 

I 

... eo t , 

"' .. 

---________ ..MdNUA.I..-SUMMJ\R.Y. ________ _ 

em:RGV Ot:MMID 
POlYf\CMIAl 
FOURIER SERiES 

~NNUAl lc~n FACTOR 

44a62 .. 6 GWH 
41t069.5 GWH 

POlYNC'MIJ\l 62.99. 
---------.------ --FOUR! FR .SfiR...IES-----.-·------63...O'O .. -------.. ----- ._.-. __ 

* * •• * •• ~ * * •• END OF CATA FeR YEAR 199a •••••••••••• 

. ~r~:::~E~' ::r,;~ ',' r~;':::~(~~~~ 

·~.O(n1525 
. -::.J@ )llZ50l0 

,J .. C:l35'.1t8 
-O.OOO~6 73 
-O .. COZ5236 

:g .. CfCh75zr
O .. 002~20 

.eOlS,. 8 _~g. .. aoJ;)6b 

.. OO!5236 

.;--- ------. 

'J 
·i 
.~ 

,,1\ 

1 
- § 

.! 
j 

j 
:1 

"~-:' ,.j! 
,····.1 

i 
~ 

i 
.- -;---------- --' 

~ 

-.---~-----.- ----_._-_.-. __ .. _------ .... _------------------------.-." ... -.. ------ _._-_ .. .-. ... _ .... - --_ .. _-.---._-_ .•. ---- --.- ... -- ---

... - .. --- ---_.--

. -_ .. , .. -- ---.-.----~-~ .. -_.-........ _---_. ---- .~ .... ---------------.---~-~-

.~ 



'1' •• ~:'! 

P~A~ LOAD FOR YEAR l~ql IS Q:3(7 .. 0 MW 

__________ ~P.ER[OO_P.E!~_~CA~S_AS_FRACI~~JlF~~EAK_LOAn 
_. O.Q54500 1.0JOJOO . 

0~ 
PFI< Hln 1 

PCl'tNCMIAl (,"OEFFiCIE~IiS ARE . i.cereoo -3.519140 16.1Q4260 -34.8~80'O 33.0Sr020 -11.373090 

PEAK LUAU 8883 .. 5 "'lW MH! .. LOAD 462~ .. O MW 

ENE~GV UN~ER LOAD DURATION CURVE _____________ pn'-'~I\.r.MIAl--.. ---- .--:-___ 250.BL..(LGWH--_. _______ _ 
HH.;R I[R S ER i fS 25084 .. q G~IH 

PERICry LeAD FACTOR t PERCENT 
__________ . .P. Cl." b.OtU L--- ----.----

FOUFllER SEll IES 

PFRIOD 2 

M.A6.-_._ 
f4 .. 4'1 

pnl~NC~rftl COEFFICIENTS .RE . 
1.O)))J0 -3e51Q740 16.194260 -34.838050 33.05102( -11@)13090 

----------:PEAKl·O-~3C17"O "1~ MUl .. lOAD 484.3 .. 4 M~ 
ENERGY U~CER lOAD OURjlION CURVE 

__________ --P-fll·'\(t!f-;U Al.---. 262.J.!J, ... 6._GWH. __ . __ 
fOUF IER S ER rES 26280 .. -; GWH 

P~RIC~ LC~O FACTOR ~ PERCE~T 
_---------- P.OUt'l!(!HUl_-._~__ 6k4h.....-

.' '~~4 _'!'~ :!' \ 
:). '. 

j 

;~~.~~-;~.~{T:~:"~;·~:r~~ 
:.!' 

':'-~.' .>·~·.i 
~. - .:'.:~ 

.~ 
.. ~~ .: t 
A ., 

'-----. ----- .---, 

i 

J 
.';.j 
',:',1 .:, 

Q ---_._. __ . __ ._-----_.---! 
~ , 

I=DU~HR SE!HES 1:4 .. 41 

ANNU..Al--SUM"tA.R't.. --:--------.- .-.------ --i1 
ENERGY CFM~NO . 

PClVNPHAt 51351 .. 7 GWH 
_..,.-_________ f-OCR LE.R....SEJL1tE S 51365...-L..GWH . 

JNNUAL lCAC FACTOR 
pnln:CMIAl 62 .. 99 

___________ -IFCJJRl.E!LS.8U ES 63 .... 0.0- .• 

* * * * ~ * $ * $ *.* * END Of DATA FOR VEAR 1991 • ~ • ~ • $.$ •• $ * $ ----------

--------_________ . ___ . Jl 



00 
N 

.:: _ --. --'pElf( LOAD FOR,VFAR1QQZiS---m31,,0 MW 

:;!~;' ---.PEtUODJ E.l\K.. __ l.CAO S_..AS_f .RAc.I.1.0N _O.EJN.NUAL.eE.AlL!.OAO __ . _____ . __ ~ ______________ _ 
'0.954500 1.000000 ( '0 

f; 
:;~~f 
.~:. ", 

• ~ J 

PEiifc~n--f 
POlVNCMtAl COEFFICIENTS ARE 

10000000 -3.519740 16.194260 ~]4.a38050 ~33~057020 -11.373090 
PfAICl-OAD-16:i4·f,,-q·--f,iW-----MTN:·-UjAD--S3~3,,-O-MW--------~-

HIERGY U~:DE R l 01\0 DURAnl)~1 CURVE _. __ .POLYNCMI AL ___________ .. ______________ 292!l4. 2 GWH_. ____________ .__ _ ___ . _____ _ 
FOUR I ER S ER I ES 29208 .. 7 GWH 

PERIOD LOAn FACTOR t PERCENT 
--------__ . ___ POLYf\CMIAL _. __ . ___________ .64.46 _____ . ___ '-_. _________ ._. ___ •. __ . __ ---r----.. ----.:..-----------

FOUPIER SERIES. 64.'t1 . ' 

---.----- ----Pi:R"Ioo 2 
PCLYNC~IAL COEFFICIENTS ARE 

1 .. 000000 -3.519140 16.194260 -34.838050 33.0570lC -11.373090 
P'EAiC LO tio---l08·37-.:():~----- MIN .lOAD---563-~ :6--MW--------···- --- .-._---

ENERGY UNCER l04D nURA1JON CURVE 
--___ . PCI..-Vi\C."1t.Al.. 3!l5-9l1..3-GWH. - ____ . ___ _ 

FOURIER 5!:PIES 30601.1 GWH 

PER10n LeAD FACTOR , PERCENT 

~ \.F_~:. ~o .. ~;)~~_~ :_~- :-?:~;f.~ 
" :1 

- :-11 
.. .~- - -. -:t;J 

~ .. n 
.' -~ 

. -(~I 

"-. ~l 
- 't 

i 
,," 

-~ 
---1i 

d 
-j 
i 
f( 
.~ 

i 
~ 
:A 
.~ 

~ 
··Ii 
J 
T 

~ __________ -POL'tlICMLA.L..._____ 6!t.:..~_6 

FOUPI ER SER IES llt.lt1 ---------.~~------------- ~--------------------------------~ 

. __ J\.~~!\I.UA.L.sUM:.,AR 'L

ENERGY DF./#.IINI) 
P(,l '(t1(MIAl 

_ -._EUURtEILSER . .tES _ 

aN~UAl L~AO FACTOR 
pel VNOM! Al . 

. _____ ..,..-______ f..QUR.LE.ILSERJ e5._. 

SQSOO .. 5 GWH ________ -.5.98Q9... B-.G.wJ:L ________ _ 

62.99 
""';"' ___ .JU6 3-!l!L --- -------

* * * * ~ * * * * * * * END OF DATA FOR YEAR 19q~ $. $ * $ * * ~ * * •• 

----.--._--_._----.---_._------_._---._--------

• ij 
~ 

1 
.J 

I 
_---1 

·l 
~ 

-1 



o 
I.) 

--r 
." ~(""'". / .. 

. :it:~i'''::'~; ~t5:;.~-{r:::~~~.;~~~:(,:1 
" . 

fi;;' PER lo.n..J?.EAlLLOA.O"s-~r.tAC.UON or: AN..N.U~ ___ ._ 

PEAK LOAD FOR yEAR 19q] 15· 1260q~O MW :::: '. ~~ ~~: ;··}~1 
"1'- 0 .. Q54503 1.0·JOOOO 
;f:' . 
~~-

. : 

·t 
~l· PERIno 1 

POL"r~C~Il\l COEFFtC!HITS I\RE 
1.0001J0 -3.S1914J . 16.194260 -34G836~50 33.05702C 

. ~ 

J -11.373090 

PEAK l(i'i0l203s-~3~W MPI .. LOAD 926~.2 'MW---- .. __ ... _._----_ .. -_._------
E~ERGv U~OER lOAU CURATION CURVE 

_________ p.nLHlar~IIIL" ... ------___ . -----33919 .• .4 _GWH~ __ . ____ . ________ . ____________ . _______________ _ 

33984 .. 1 GWH 

. ~1 
FOURIER S~IUES 

PERiCD lOIC FlItTCR , PERce~T ___________ .pnU(Na!HAl_~.. _______ .f.4 .... ~6 
fOUPIEq SERIES ~4 .. 47 

.. J 
.-~ 

PERino ? --------------"---------
. POl'vtICMIAl CnEFFICiEf'Jl5 ARE 
1 .. 0000:» \ -3 .. 519140 16.1942&0 -3le .. 83A050 33.05702C -11.373090 
~aK -LOAij---i,26-CQ-:O-f.lW Mal. LOAD 656T .. -'--"'·w-----·--·- .-- -------------------- -. -- .. -.. -_ .. ---
ENERGY UNDER LOAD DUR~110N CURVE . 

.-Pr.Ll'~lCMIAl ___ .___ . ...355-99 .. ..2- GWH.....-___ . ____ .. _ ... _ .. ____ _ 
fOUR! EP SER XES 356C4 .. e GWH . 

PERIC~ lOAn FACTOR 9 PERCE~T 

.. J 
.. ··1 

--.... ------1 

----------E-NE.~;:;;;~;~:::~-~~-·--- ~::::8-~ -G~"-··---------~·--· -----~---~--.. ----.. ---~-~--. ~:=~-------.-.--~~~----------.-- ~~.:~ 
____________ J 0 UR I E lL.$ERl E.S .6.95.8~._GW1L__ .. ____________ , --~-.-.- ... - _______ _ 

~NNUAL LeAD FACTeR 
PP.l -rtlf";MI A.l 

.. _fOUR lER-S IERlE5......_. __ . 
62.99 _____ -"'63 .. 'O'O. ________________ :.....~_.: .. _ .. ____ . _____ !.._ .. _ ... ____ _ 

* • $ • * • * $ * • $ * END OF DATA FOR VEAR 1993 • • • • • • • • • • * • 
----------------- - ---------_._--------_._--- ._-----_. - ._-- - --

----------- - -.- ... -- .. -.. -.--

-----------------------------~---- ... - -

.j 
.J 

.----.~ 
i ., 

____ .. -1 
.' 



00 
...j::::o, 

r"""" t· 
"--:-- . PEAK LOAD j;:QR VEAR 1994 g---Y465S .. 0 Mill 

-t. • • 

"'---'--___ -"P=ER..1i1C.....P..E.tUL.t.,CliO'S._A.S,-ERA.C!ICN_OL..AN.N.UA.LP...E.AK..J....OAD ___ _ 
O~954500 leOODOOO 

I' 
'. ~ ;~,::~; 

---P-ERrOD 1 
POLYNCMIAl COEFFICIENTS A~e 

L.OOOOOO -3.519140 16.1942&0 -34:938050 33.05102C 

----

-11~3n090 

;. '.' • . """"~J . ,; :./:~: -:,: ; -;~::'i: - ", '~.;:; 

--.---------- ;. ': ... ~-,~.~ 

"Ii 
___ 'I 

~ 
.. , 

......... -.. -: -------PEI\K LOAD 13991.1 "lW ,.,Tiii:-LOAD 128C .. 9 MW'::---...,...------------·-~-------· :; 

of 
~~ EMERGY U~OER LOAD DURATION CURVE 

, R.CL-YN()~-tU.l .... _. -____ 395.01. .... 2..GWH_. ___ ... ..:..-. ______ _ 
FOURIFR SERIES 39507.4 GWH 

PERIOD LCAD FACTOR t PERCENT 
.1'01. Y1\CMtAL __ .. ___________ 6!t ... 4b 
FOUPIER SERIFS ~4047 

P!:RIOD 2 
POLYNCMIAL f.OEFFICIENTS ARE 

l~OOOOOO ·-3.51Q?40 16.194260 -34~838050 33.0510l0 

PEAICi-6'A'r)"T4658eO~W----M-I N. lO~162 @ .. o-~-w--· .. 
ENERGY UNDER LnAD DU~ATION CURVE 

. ________ -JP.U V.NCl-tLAL- 'J 38A .. L..G.W.I:L __ 
FOl;RIEP SERIES 413qO.~ CWH 

PERIOO lO~O FACTOR t PERCENT __________ ---1?.DLYl'lOMU L. M·....!W 
FOURIER S EP. XES eit.At7 

___________ A1l!NUAI..-SWiM1\RY. 

ENERGY DEMAND 
peL V~IOMr I\l 8C885 .. 4 GWH 

-lJ .. 373090 

----.F!lWU.ER. S.ERl.E.S..--.. _ .llOS98, .. J:....G.W::L. ___________ _ 

ANNUAL LOAD FACTOR 
prl'l'NOMil\l 

________ :--_--'F. OURl.EJL.SER.!.E.S-. 
62 .. CJQ . ______________ n6~3~aQ 

* * $ * * * * * * $ $ $ . END'OF CATA FOR YEAR lq94 •. ~ •••• * * $ * $ $ 
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JO 
n 

--~.- .. -.---. -.-. -- .. -.----.---.---- .. -- --_._--' . 
froST Y~AR ? Ne. CF SEASCNS 

1<;8:) 1 

C.\R.;:) fll,-AG'~---TiR-D--IMAGE-CARDIMhG-E--C-ARDIMAGrCAR 'O--ffiAG-E'--TA-RD -·n.fAGE---CARo--t"((GE----··CARO-nfAGE-·-· 

eASE AVGe FUEL COSTS, l FReD FUll UHXT GEHERATIOH 
(- , ~~---rbimty-W1~·___f~~~NTS1Mjll ION t-°~!E--"~CRI.~-· MifIN-··E·NRGV---(l1M---OfM--1.~·~~T-'~-~-~~-B-1-~~j~~6-g.:co-----
~ ~'ME SETS MW MW RATE RATE DMSTC FORGN TYPE N RATE MAIN elAS GWH {FIX) [VA~J RATE DOM FRGN DO~ FRGN 
, EM'll) 1 --15.9---32.4_--1>."--_....---0. 0 a 0,,0 5 -~(l.-_.--a .... --_Q ___ 2.05.L"-QJO.O_O .. Jl. ___ . __ .Jla.._J ... _<L___Q._,,,_CLJ...JL___'l .... !L __ 

; :2 FE~H 1. 44 44 2262 .. 2262. 10cOO 980 .. 00 -1 99 0 .. 0 0 0 0 .. Oq30·) O~O 2262. 0,,2 2ZeZ 0 .. 2 22.2 

J :3 EC1~ ___ -5_-34 __ ..l.DO_24.qO .... __ 219D ... __ .l.a..1l!L.-1JlO .... OiL-L-'-10 __ .. :L,.QO._2f.L-.IOO _____ -D.e_2e3.0a.O_"'Jl_2.2.92&.. __ 0.e_L_.11"-_L __ O .. 1..J6@_~_ 
~ \ 

~ 4 FG50 B 25 50 2618. 2326. IO.OJ 7CO.00 2 10 3.00 28 50 O. 3.000 0.0 2472@ De3 1803 0.2 11.3 t 5 f02.5-.-.-_':ll_ 20- _.25.--2L15..o....---l8no-----LO"-ilO.-:.-9Aa....o.o __ ~-.- L.ClO.-_..l!t ____ .2..5._. __ 0$..-D"..a5Q_O"-O __ . ...l.lQ~---'o"".2 _.21 . ....3 ___ (1".2......-.2.0. .. _6 __ _ 

r 6, FGfH 5 29 ~1 6322. 2262. 10.00 980.00 .1 12 2 .. 50 14 50 o. 0 .. 520 0 .. 0 3416.. 0 .. 6 62,,0 0 .. 3. 34 .. 1 
~1-...-J..~ (} O. 0 ______ o,, __ 0 a 0 O .. .i:L-_~ __ O .... .0_._-:-_ .O ___ ~0 ____ .:.Q • ...:.O,,32.5_ 0 .. O __ . ___ O .. ____ .Q..aJL_O .. O __ Dd) ___ O •• J' ..... " __ _ 

t 8 {} 0) J 0,. oJ. 0.0 0.0 0 0 0 .. 0 0, 0 0 .. 0 .. 0 0 .. 0 0.. 0.0 0",0 0 .. 0 0 .. 0 

~ HYORO .5EA£CSJ1LJAC-I0R.5. ... --C.AP.ACUY_.lWLI l.1?LLERBASE-CAP-1>l11l T fPj I'FR..$._.E~jERG'LAllOCA U DtL ____ .~ ______ . ___ . ___ .. ___ ._. ________ _ 
•. 1.COCO C.87~O . 
i 1 .. 01C1 J.l1C1 
, 0.5421 0.4513 . 
~YClO--C~AC IlV~ACl:ORS-.1-8,,4-1S..,.5--------------------------.-----,-- -- - --.--.---- ----- .-.. ---____________ , _____ .... ____ . _____________ _ 

: EMFRG~~(Y fVnRC CAPACITY SEASONAL ~UlTIPlIERS 
o e E 5 41 1 .. 00 c. 0 

::. MUlTTpL fE;:iS-O~-I-~I__j-YDpnSE.'\SONAl Fi\C-fOR-S~dR---3-CCND!nCNTsl 
; BASFac TQr~.C ENGFAC EMGFAC . PROS 
~ 1 .. 0000 1.0000 I.CGCO I.GOCO 0.6000 ' rt: ~g~; -r:1~gg_-?:~l8g·-f:·ig6g-· -6: Hg8-------------~·---·------·--·----------·----··~·-------.-----------.----------~ 
: PU'-I? E~ S TOl<.4~E--PU~? E FF ,GEtI HF, C'feu: HF .. 
_. _C,. __ :3$_~l__.l..._B8.:JO__O .... 1 t. a.o----' .- --' -------__ _ 
~, ,: .... 

.--H-.iCE-X..---- .---.- -- --- .- 2 -- --.-'ACD 2 SETS TO PLANT 3 ----------------------.--~---.--.---,----
:~~ . 

·z~· -~ ; 'i NOE xl- - . 
::..s'tSlS.!LE-Y.xEG-_C.A2A-CIT.¥-5U11.!'1AR...Y ____ . _______________ ...:. ___ ----___ ----'- ___ _ 
; HYDRO (AP4C!TY 37.4 . 283 
~ t ~fR GE~~C 't' HYDRO CAPAC tTy ·38 44 
~ PU~p stORAGE CAPACITY 0 0 
"':"-ALl--OIHfll--CAPAC! IY ________ 16b.O ____ ...l6uOI __ .-:..-_____ _ 
~~ TOTAL CAP e.CrTV 2022 1 C;S7 
~! 

,; ........ n ... ""4T.· eno V:::110 l<l!\O-:$ * * .; • $ • :$ Ii' * :$ '" 
~>, ' 

t:..:.;, , : -::... " . ...: -, ;~~ L:? -~ ~.:;. -'::.~'-~'--< 

._---------_.' ----_. 
;;~rl 
:.X:l "'l.-," 

-------------. 

. ;~~:~ 
~ .. i : 

o 
N 

"T'j 
1---4 

X 
Ul 
-< 
tn 
V'I 
OJ 
3 

"'0 
.....! 

m 
o 
c 
rt 
"'0 
C 
rt 



00 
0') 

r .~. '~:':. 'r;:~: .~~ -:,c". ::~. 

L:.~:·;·';; 
r.. '1 ... > WOEX i 
~'~':SYSTtM FIXfO CAPACITY SUMMARV 
.. ~; HYnRO CAPACi TV . 3 '-4 283 
1, ·~:E'4ERGE~ICY HYDRO CAPAC i·TV 38 44 
~. A;. PUMP S TOR An: CAPAC lTV . Ij O. 
.~ .t·ALL OTH;:R CAPACITY 1660 '1660 
.:.._._. JOL!lL OPACITY ....... __ ........ _2.022 .. -1 <;a7 _._. _____ ~ ________ ~ .. ____ .. 

: 1 ~~ ~ r ;, 'l',' . ·~P'$.~'.·:J.P~ ........ ·,.to.;- -"to .n<~-"~"'" 7'.,.. ..... -:::t 

·l~r,+r(fif' .. ~fi;fi:;;w~B~in)HjtJ 
',,,". 

"_ .~:. r ~ ,:; ':':'1 .!J ~.I .•. r. ': . ~:~: 

,:!. 

.;~ 

" .... ~~ 
~ ~_4 

~~ 
... .. 

" END OF DlIA FOR YE4~ 1981 •••• $ •• ~ •••• 

___ iNDEX ____ .. ____ . _ ... _.!. ___ . ______ . _.________ _ __ .. ___ • ____ . _____ _ 
RETIRE 3 UNITS F~C~ PLANT 5 

I tln~ X 1 __ $.YSIE:L nXED. CAfI.AUT.Y-SUM.t-'!AR;>L ___________________ . ·i 
HvnD.n CAP4.CITv 324 28p 
1:~ER.GF.~ICV HVDRO CAPAC iTV ~8 44 
PU~P STORAGE caPACiTY 0 a 

! 
J: 
; _-1ILL_LTH:: R.CAPAC1_tv . __ . __ . __ .... ..1SE5..---.l.5f!5. -_ .. _-_._-_ .. _-----_._-.. _-----------_._------------
1 TOTAL CAPACITY . lq41 lq12 

ENn OF DATI FOR YEA~ lq8~ • * * '" • ~ * * •• * • 
(NO!: X 
SVST~~ FlxEn CAPACITY SU~MARV 

-----1-!'(;)RD_CAPAC!.T.Y. -.:.. ___ . _____ 3.2.4. ___ .2..93. 
EMERG~~CY HV9Rn CAPACITY 38 44 
PU~~ STn~AGE CAPACITY 0 0 
All OTHER CAPACITY 1~F.5 15R~ 

._-_ .. _--------- ~ 

4 
i 
1 
-! __ T G.UL._CAPACLLY___ ---19.4 7 __ . .....:.19.12 ___ . ________ . ___________ ... __ ._. ___________ . _____ _ 

END OF DATA FOR .YEAR 1983 * * '" * • $ •••••• 

Hm~x ·-----1----· 
SYSTe~ FIXEn CAPAerTY SUMMARY 
!-IVO!:!') Cf\PACITY 324 2A3 

~V.Er.r.E~r.l' ....HY.DRO-CAP-AC-lIt ___ .3B-___ ft..t..'l.. __________ _ 
PU~P STORAGE CAPACITY. 0 0 
All eTHER CAPACITY 15P.5 1585 
TOTAL CAPACITY ·1947- 1912 

'PIO OF DATA FOR YEAR 14:iE4 I« * "" >I< '" :!< '" * •••• 

. -J.!'-lOE.x..-.-. ________ l __ _ 
SYSTE~ ~IXED CAPACITY SU~MARV 
HYDR') CAPACIty 324 
P1!=Q.GENCV HYDRO CAPIH:nv 38 

~..u::l.!L.$ICRliLCA!?AC.L1Y .C!-
ALL (THER CAPACITY l~e~ 
TOTAL CAP4CITY 1947 

283. 
It4 

n 
lses 
1912 

_-"'£N~ !1F. caTA 'fOR V£!\Q. 1<;£15 lit >l> * .... 1)< 1/1 # 1: .. ?t< *_11: >0< 

i 
:1 

t -, 
'J 
~ 



co 
... ..J 

f 

---- ~ ~----- '-~., 

t 
PI""!: X . 1 

~£I..E.:L.f-IXE[LCAP-Ac.l..I.~.!\U __ . 
. HYO~O CAPACITY 324 Z83~----------------------~--------------------------------------~-----------------------------
I E!'tFRGErICV HVORO C'APAC IlY 38 44 
f PUMP STORAI:E (4PACnV a 0 
:_ALL..C.IrlE1LU2 .. U::"U."- t 515-l.5..B5 
~ TOTAL (~p~cnY 1947 1912--------· 

} END OF DATA fOR YEAR lQS6 •• * III III ~ • III * • * • 
i I!IlO!:x 1 
~ SVSfF.~ FI~Ea CAPACITV SUM~APY 
1 HVr')RO (AP.'%CITv 324 2113 
1 Ef'tfRr.ff'.CV HYDRO CAPAC ITV 38 44· -
" PUMP S TO/UH: CAPACI TV 0 0 f Ul i:THfR (APAtHv 15e5 . lSES 
~.LlL1L.'£AP.A.clIY ___ . ______ ,_..12..4.1.~9.U....,_::::_~_.__..,,_-~-------. t EH~ OF DATA FOR YEAR 1~81 * * III * * * * * * III * * 
;, 
t 

~~~~!:~VT~APAC-fTv-tUMMARY324 lR3 
:. t'4frlGf"-C'f HYDPO CJlP4C ITv 38 44 
~~,...s.Yil.1.1ir:._(.'\P.!l.c..u_"L ____ -D ___ ---D ____________ _ 
f, 4ll :::TI'1ER CAPACITY 15E5 1525 
~ TOIAL CAPACITY 1947 1912 

~l!L.OLC.U.lLEOJ.L-Y£AR J II: AS $ III >$I .~--"'.__""*;.....;:.;..,.,,;;:;.:..._..;:*:..._::*:...___.__,_-_-----

~ t I".;~E J( 1, 
!..-S Y S T E~-- f I )( ED_CAPAC I Dr . ..s'w>!MAA Y.- -. -, ____ , 
t H'I'DRO (A?.\CITY 374 283 

; ~~ft~G~~~~~~~Di~p~~~~~I1Y 3g 46 
_1 _A l L.X I hE a (APA( 1 U _____ --.-_-15 1:5 __ -15 !i-fl-:t:5---.-------. 
~ IOlAl CAPACITY. . lS47 1912 

------------.. --- ------. 

i 

~. END OF DATA fOR YfAR 1989 • $ * $ • $ * $ • * $ • 

KN[ll=·" 1 " • ~. 
. S VST f~ F I )etC (APAC lTV SUMMAR V .~' 
_: _HYDRO, CAP.ACLL'L---____ .. ___ ..3..24..----2.8:1 .. ', 
~ EM5RGENCV HYD~O CAPACITY· 38 . 44 ~ 
;;.. PU~;» STORAfE (APACHY 0 o;~': 
~, All CH'ER CAPACiTY 1585 1525 ;;';' 
;,.-wl.AL-(. .. UU .. c.UY 1-9~..l.--l.9LZ ;~-; 

f'. EN~ OF DUA fOR YEAR l~qO • • • * • • $ • • $'. lit &'" 
~:' _ ';"4.<1 , 

b,:Li::-.O,t~,iJj}fti ~._: J'U: L ':f 
. /, .::<.;::. '.t]:~ 

::i.-." 
':'. t:, 

. ;; -~~; .:" ; ~- . :~?~~.~ f 

';' .~~iI,.i;:~ ... _ 



00 
00 

---------.------------------------------------------------------ ------ , ~.,-, ... -,.-~--

lrlo{x __ -::-=-c __ . 

SVSTE~ FIXEO CAPACITV SUM~AP.Y 
Hyn~n CAPACITY 324 ZW3 

_-f.\1ERGENCV .. .HYQRCLCAPAUl.Y __ -3.8 ____ ""-4't-. _____ .....-_. 
; PU"IP S TOR aGE CA PAC trv 0 0 
i AlL OTHER CAPACITY 15E5 1585 
1 TOTAL CAPACHY 1941 1912 
lENDciF"-oAT'iJ,--'Foi-y'e-AR lq91 * !It * 'lit $ ,. • $:---C*~*--::'$--:-.-------' 
~ 

--.----.--------------~.----- ... ------

. 
r; ~~~f ~TXff) CAPACITY-~Mi\R '{ , HYi)~n ClI.PACIiV 324 283 
, EMERGENCY HYDPO CAPAC tTV 38 44 
:..-....?u~-. 5.10R.1GE .LA PAC1J.Y. ______ "'O ______ , - .0: __________ _ 
~ Ul OTHER (APACITY 15S5 lSf!S 
i lOTAl CAPACITV 1941 1912 

.----.-.-.-~--.----:---.---------. .: .. -------.- --...... -------------
t: 
!--E.t.\[L.1lL01\..IA--EQR.-Y£lI.R-1.S51~ '" .. :$ >II-.:!:.._*:!':.-:!:. • .....;.;!!;......;1$~.~ ________ _ 
i ' 
t VNOEX 1 

M
'Y'·SIE.'Lf.Uffi....capllC..l.u.......s.u~---- --------

Hl'llRO CAP!\CiTV 324 283 
F.·~EKGE I\C \' HVDRO CAPAC lTV 38 44 
PU~P STORlI.~E CAPACITY 0 0 
All OIliER CAPACITY lSS5 .15@5 

'. rOTA leA PAC I TV 1 q ~ 7 " 1. 912 

~ E ~JO OF OAT A FO R VE AR 1 <gIn '" ,. $: $ I#< * I#< $ * * * • 
nNDi=-x-------·---l--'--
f SVSTf"t FiXEO CAPACITY SUMMARY 
i HVORD CAPACITY 324 2!B 
H1r p~~~Gri5~-A~~~~p5J)~~~J,'C-.--3~-_--~& 

All OTHER C4PACITY lse5 1525 
. TOTAL CAPACITY , 1q41 1912 

t 

re-NDOF-O AT jO-oii-Y-e' M--1-9-q-~-.-;-*-,j;-*-*e--t.-=-.-1$-:-.:--*=----

t ---- --_.--

r 
f : 
!t' .. 

~": 
r·' 

._-------------_. 

--------------------

It ,~,. 

,,:,j, 

·i ·l~ 

-;x"] 
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~.IllLL-19..8.2.-.Pl.ANJ......N!J.M.8..E.!l-P.Ui1II.L.N.1\..b'I~ AD Hls..litlG-EACJ.a.~EA~,o\UXO!.l.iIlY_... _ __:_-_-______ ---,-_-------------__ 

~' 1 fHYD 0 .. 0 0 .. 0' , 
~ 5 1=025· 0 .. 0 0 .. 0 ' 
~~a.:L....PLAN.L.NUMJlER __ PLANLNAME---..:-.AnJ.uS.I.ING-EAOD.RS...£.ClLHCJLe.eruao __ _ 
~ . t YEAR: 1984 PLANT NUMBER PLANT NAME ADJU5T1MG FACTORS FOR EAC~ PERIOD' 

~-E\a· 19 85 PLANLNU.M.i:£JL---.2LANL1l!!),ME AD W.5..UM.G.-.EM.ItlRS._EOR.....EACl:_.P..EfUlJD _______ . ____ ·_ , ________ _ 
I, ' ' 
~. .' 1 FHVD 0.0 0.0 
~ 5 FD25 o .. () ·0.0 .' , 
~f.AR-:-l-'~8b__pL-AN-r .. -NuMBE..IL-.PLANr _NA.ME-__ -AOJUSI1.t1G_£A.C.I.OBS_EOl'L.EACi"-.-PER W.D. __ ,,:, ____ ---.-. 

~ YEAR: 1'981 PLANT NUMHR PLANT NAME AOJIJSHNG FACTORS FOR EACt- PERIOD' 
I: . 

pUR.:_198.8-Jll..AtITJJUflt8E~L.AUI_I'!AME -A!l,JJJSll.N.G_EAC.tfl&'s-EClL EACt-JJ::Rlno. __ _ 

~ .'tfEliIR: lqS9 PLANT NUMBER PLANT Ntl.ME " ADJUSTING FACTORS FOR EACt! PERIOD 
t ' _. _________ . __ .. _..l __ . ___ . ..FHYO _. _____ '_~ __ 'O0 801. __ Cs 80.1 ________ .. -.-__ ..... --... ,_ ...... -.-... ,-.... ---... ---.-----,----
~ . ~ FGTH OaROl 0.801 
% YEAR: 1990 PlAtli rlUMBER ?L MIT ~J,'~M= . ADJUSTING FACTORS FOR EA'" PERIOD ,. 
GEAR':" -1-99l-..PLAN.1.-NUM E! ER_ ... P...L.ANT __ I\iA.ME-___ J\CJlJSIlNLEA.c.rORS -.fOR _..EAt. ~ ... ~eR lOa --- - ----•. -

f YEAR: 19QZ PLANT NUMBER PLANT NAME ADJUSTING FACTORS FOR EACI- PERIOD ", 
r' . 
~EJUl.!-19 9.3 --eL ANT...,j'lu...Il4BER __ P.lAtlL.llANL ___ AOJUSll.NG ... EAcrORs.._.f.llR-EAC~-PER 1OD-__ --.-----.--
f. 
~ YEAI'U 1.994' PLANT NUMBER PLANT NAf4E 
~. 

.t· 
10;; " 
~i ADJUSTING FACTORS FOR EAC~ PERIOD 

1.,.-.' 
l~ 

.~ I -----_._------ --- -----------_._--.---. . ~: ':j 

, ~...;: if 
"~¥1F~ 

,--~----'--------------------.. --------
;'0' -,: ~ 

'::~: ~$ 
--.. -- --_.- .·.:~:.<sJ 

~L-:': ,~i:' , . 
. ~~:f" 

< 

t}:\., :t<, 1~~~' ,;.~~L:~:: ... 



o 
,,) 

...,. 

-------------.------- -----~-.- ... , 

._---- ------., .---- -.- --------- -:----. --------------------------
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1 RE5F.RVE RANGE PERPIITTEO CRITICAL PER 0,,0 50 .. 0000 
~T I-CN-ECfL.1~Cn.E--OL-GEI\;ERALtoN --'--IOlU-A: 1 ]_ 

~AXi MUli PE~I on lOSS Of- lOAn PRO~AeIl ITY ",' 1.00000 EQUI"~lENT OAYS/YR :: 
, MIt!UAl Lrss Of lOAO PRf'BAelllTV 1 .. 00000 EQUiV.6lEtlT CAVSIYR s 
; FIXED (.W,\CiTY--CTt·!:Q ,HYDRO, ~HYn.PSTGE 

1.82 .. 500 
365 .. 000 

L-----16-bO----3 t ~--·--·1 3.- - ---0 -_. __ . __ ._-----_._-- --- ._- - ----------
~ H60 2'33 44 0 
i CR iT ICAl PER IOn IS 2 CAPlle lTY RANGE IS 
~ INST. CAP nURING fRrT PFR ~287.0 

1936 2904 

~l-tlP.tUA4-lJU~Bf~ -CF-H1IJR E fJL-CO.fF.f-.. --COItRESP-.otJOU1G..-.XD-1U .. XUUJJL-RESJ;:RV.E--MAFGU1_ULCJU.J _P..EIL-1S-_..5-_-_______ _ 

~ HUE IC CAP lOLP 5EAS(I\Al lOLl> Ace EPTEO eCNFiGUPATlotl 

~HI s ISTHE-F-I'PS-r---i;\~-CCf\G-ENRU~ ANC-\OlP-' VALUES ARE MEA-NfriiGlESS--
1 

-- .-.~ 0 0 0 
o 0 , o o ~ 02 01 f2R10 4.~654~ lb567~ 8.~631 0.0 0.0 

~-l---t--- 1.----1--- .1--1--1---l--1-----------_ --. _. -._---_.- ----------- --------------_._--------r CONF!G.UR4UONS THIS VFAR 1 
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r £NDFX ~EAD 2 
! HIDEX !:!.EAf} 1 . 
~UM)-K-.t..U:M-G.C.VERNI~-AU£RN.ALLlI'L.GE.~EP..Al-W~ .~1!t.9.aRL? _____ _ 
~ 'HNl.'4U'4 REQUIRfCl OF EACH AlTF.R~JATIVE ' 0 0 2 0 0 () 0 
( MAXIMUM ACOiTIONAL EACH ALTERNATiVE 0 oDe 0 0 0 
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'0 
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, RESERVE RANGE PERMITTEe CRITiCAL PER OGO 50.0000 
~u·0t.!--~oa-.;m~-G.H1EJUl.I...arl-!lruU[tW.- 1 ~--"-~--=--.--~~,..,,..-::-------------------------
~: i4AxIMUM PERIO[llOSS OF lOAD PROBAlHlHV 1 .. (0)00 'EQUIVALENT OAYS/YR "" Us 2 .. 500 
~ ANNUAL LOSS OF LOAn PROBABILITY s 1.00000 EQUiV~lfNT OAYS/YR = 365.000 
~'. FIXED CAPAcnV--OlHER?HVORO,EWYO,PSTGE . 
t l-SJ3S----l.2lOl------38----l--.-----------------
~ 15 E 5 2 A1 44 0 
~. CRtTlCAL PERinO IS 2' CAPACIlY RANGE IS 2214 3411 
~, IN5T .. CAP' DURING CRH PfR 266f:}'1 . • 
~NI ~-fijUMBf..!L.OE--£[~lJ.R I f fLC,DEF£ ___ C.GRRESWN.O.l.NG..-l-O-MAX-tMU1LA~R~RG.IN-..!.lILC RL"LP.:.::F:.tOR--J.I.,JaS_ 

t, STATE Ie CAP lOU' SEASONAL lOLl" , ACCEPTED CONFIGURATION 
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~ HH S IS THE FIRST P\\CfNGEN RUN ANI: lOlP VALUES ARE tiEAfHNC.lESS 
j 03 01 ~b6S0 .**~***~ *~~**~ *$~*** 0.0 0.0' 0 0 2 0 0 o o 1 ~ 

-~.--C-O~-F-'GI1-RA-Tto_NsI-T-H-I~ vdp 1 -1-.-1 1 .------..:..-----------~----------------------------
," C(HIFIGUR.4HDrlS THRCHIGH nus YEAR 3 
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. PlOEX Rt"£) t" • 
_---CO/l:;)!Y lCNS .. GOV.ERNING_ALTERNAl'IVE. GENE.RAtl.cN,._Y.EAIL.l.9l!.3..-___ ... _._. ___ ., _ .. _.,. __ ., ._ .. ___________ . ______ . ____ . _________ _ 
';. MINI"'lUI4 REQIJI~EO (IF EACH ALTEr-NATIVE 0 0 It 0 0 0 0 1 0 
l MA)(1 '~UM A001 n rflAl EACH At TERr.AHVE 0 COO 0 0 0 C 0 
~ RESERVE RANGE PERMITTfC CRITICAL PER 0.0 50.0000 . 
_' --OI!U·G!'J·-f. C!!-MOI).f-Cf.-GENERAt.IOfl:_.flCP-Hd __ .-1.... ._ .. 

f MAXI~UH :~~~~e t~~~ g~ tg~g~:~9!Gltll~: 1:8gggg ~gHI~:t~~l8:~I~~:: !21:Z8g 
i FIXED CAPACnV--OTHER,H'VORO.fHVD,PSTGE • 

r-CRl~~i~·~~j~~~~·i~~~IT~~~~;-1-5---266~-·-~~--,-~--.-------------~-----------------
~ H!sr~ CAP OURHlG eRIT PER 32Ml .. 1 . 
~I p.,l..l4U~U.Mf)E.R-CE-.FOURI EIL-C.OEF-F. .... - CORR.E.SPON!l.I.NG-I.o...JU.:tUtUM . ..RES.ER..VE. -!<4AF.Gl N .. IN .. £'RlT __ PEIL 1.5_---5-___ .. 

I STATE Ie CAP lOlP SEASCNAl lOlP ACCEPTED CONFIGUfiATiON 

~ THI S [S THE F iRST PWCOr:JGE~1 RU~I ANC lOlP VALUES ARE ~EMIU!GLES's-:---"-"'------
~ 4 1 3268 **$*~** ****** ****** 0.0 000 0 0 4 0 0 0 0 .0 
r004 ceo IJ 10 rc c ~F'I~R iii6Ts 1 T H I ~.--y El R- -1.-- --1-- -1- -T- -. ---------------.. -.-- ---.. -- -_._-------_._----------- .-~------------------------

f CONFIGuRATIONS THROUGH THIS YEAR 4 
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~ INDEX RE~n 2 
I INDEX RF4~ 1 
_cm!.f.lt'LI011S-..GOVJ:'R.tllrl.G-.J.\Ll.E.RW\nVE __ G.E1"I.ERJlt.lm~_\L.-Y.EA1L.1.«l~_._. _______ . ______ . ___ . _____ :.... _________ _ 
i MINI~UH REQUIRED OF EACH ALTERNATIVf 0 0 4 0 0 0 0 2 0 
~ MAXf~U~ ~ryO[TICNAL EACH ALTERNATIVE 0 0 0 0 0 0 0 0 0 
~ RESERVE RIHIGE PFRt-'ITreO eRn leAL PER 0 .. 0 50.0000 ;'-'OI?.U-Ot.!-£..CR-....'!IO!l.E..-LE-..GENERU-II.:N_l..!_OPJ..NJ----1____________ _ _______ .•.. _____________ ..:....... _____________ _ 
~ M.o\XOllJM PERIOD lOSS OF. LOAD PRCBAIHUTV 0; 1 .. 00000 EQUIVjLENT DAYS/YR'. 182 .. 500 
• A~NU~l LOSS OF LOAn PROBAB[LtlY = 1000000 EQUIV~lENT CA'5/YR = 365.000 
l FIXED CAPAClly--OlHER,HVD~O,EkVO,PSTGE 
i-'-----l5.f.-S-----3 24 _______ ...3..8. ________ ..0 ___ . 
~ lSf!S 233 44 0 
r CRITICAL PERIOD IS 2 CAPACITY RANGE 15 3129 4693 
tOO ENS!" CAP DURING eRH PER :nOO.3 -
\--llI.x.II4t-..'4UM.J.!1...IJ1B.f.a_.....cfJnUlUaL("O'E.£..E_~_CORR.E..SPJJ..i\!IlI.bIG.J1L.MA.X..uru.tL..B..ES..fIWL_~A.RGi.N....:...tN_c..Rl..L2..a--A.i ..... S __ ... 5 ___________ --'---_______ ~ ___ _ 

t 
STATE IC (A? lOl!> . SE4S0lAl lOU' 

~. THI S IS HE FIRST P\\CCI\GEfilRlTN""-ANO-CCU' VALUES AR,E 
~ 5 1 3700 .$***** ****** ****** 0.0 0.0 ; a 0 it 0 a 0020 
:, - CC~lIF IGtTRmi)~!5-lyHrl_vE-h---l---1--..L...-l------
~ CONF!GURATIONS THROUGH THIS VEAR 5 
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~' HJ!)EX P E/},C ;1 . . 
~.. I N D EX REA 0 1 • 
~mJI1IrI.c~s . .Gc...\lElU.J1N(L.AlJE.iL"4ll1-LV..E..-GEN.E.RIJ.l!!.N_.Y.8lp.__.lge5. __________________ . ________ ._....;;.. ___ . _____ -,-_. ________ _ 

t 
.. ·. MHlI~\U"i REQUIPED OF EACH AUERNHIVE 0 0 It 1 0 (I () . 2 1 . 
,~ Mll(f '4U'4 AOiH n CNAl EACH Al T ERNATI VE O· 0 0 '0 .0 (I 0 C '0 
; RESERVE RA~Gf PERMITTEn CRITICAL PER O.~ 50.0000 

r' -ClUWNECR... .• "'IDOE_OE_CHlfRAUOl'LUOP_I.N-L 1 . .. .. " 
\' MUIMJi>4 PERIOD lCSS CF LOAD PRO~AfHUTV 1000000 EQUIVAlENTDAVS-JYR= 182 .. 500 

( t\t1~I~Al lOSS OF LOAD PRORAfHUTV 1 .. 00000 EQUIVJllHI1' DAVS/YR'" 365 .. 000 
e- FIXED CI\?ACITV--OTHER~HY1)ROfEHYO,PSTGE 

lc~~i!E-;;~~£j~~-;~"- -1~~~;~~'~ ~~'-;~~~-;-I-S--'-'-3-66-6-----;~99 ------.,.--.----- --- ... ----.-r !Nsr. CAP OURING eRn PER 4540.3 

:- STATE IC CAP LOl? )EAS(I\Al lOlPACCEP1EO CCI'IFtGUPAHOtI r: .1'.I1W~.11""3f R-Of-fCl1Rl ~R J:.OEH~ORa£Sp-WllUJG.-m-J<A X 1.MUJLRES£l\ll£ .. MARGULULCRU..J>ElL! L. • 

~ IHI S IS Ih{-f!p-sT-pw{:Ct\GEN R-litiANClOlPVAlUES ARE I>!EAN1NGLfss --....;..-.---------------------
:r. b 1 4')40 **(t1!t$** ****** *"'**** 0.0 0.0 0 0 It 1 0 0 0 2: 1 too 4 1 0 C02 1 
__ l __ ~l. _ _1.-____l_-L --1--.-......l-1.--..... 1 --_. 
;,. CO"iF IGU~AT Ifms TlH S YEAR 1 
i CONFIGURATIONS THROU(".H THIS YEAR 6 . 
~ '* • • • • • • • • • • • • .' '* • • • • END OF yeAR 1985 • • • • * • • ~ • • • • • • • • • • 
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~ INDEX READ 2 
F WDEX READ 1 . 
:.:..-.t.oN\l.l.LU:l>l..S-Go.V-ERNlll:G... Al.Jt ERI"U\ lIVE. ..G EN.IERAU,.lJNt-~6...- __ . ________ _ 
~ MRN(HUM REQUIRED OF EACH ALTERNATIVE 1 0 4 1 0 0 4) 2 Z 
f MAXIMUM ADDITIONAL EACh ALTERNATIVE 0 0 O. COO 4) C a 
~. RESERVE RANGE PERMITTEe CPITICAl PER OeD 50.0000 

r
DUIDH.~R~OO£~f_G8~UU~-~[~TKL l' ~~~~~~~~~_.~~~ __ ~~~~~~~~_~~~~~_~~~~~_ 

• MAX [MUM PEll! CO lOSS Of tOAD PROBAIHUiY is 00000 fOUl V~lENT DAYS/YA. s 182 .. 500 
ANNUI\l U:!'iS OF LOAO PROBAIHUTY 1,,00000 EQUIV~lENr DAVSIVR s 365,,000 

C FIXED C~P~CITV--OTHERIHYORO?EHYntPSTGE . 

fl
! __ 1585 __ ...........lZtG 38 0 

. 1.5E5 21B 44 0 
l C~ITICAl PERInO IS 2 CAPlCI1Y RAMGE 15 4290 6415 
• INSf. CAP DUR!NG C~IT PfR 538)_3 '. t-eu Nl..ltUM.--!\IUHSEIL_.Gf.......fOU1UBLLD EEL-LllRR..ESP.r!'\le IlliG TO MAX JMilM R IF!) ER.V.f_.KJHiGI!Ll.N_..cR.l.L.P...E.R.......l. __ ~ _____ ......;... _____________ _ 

f STArE Ie CAll lOl? SEA5CNAl LOl§:' . ACCEPTED CONFIGUU.nON .' 

~I" THI515T~~~fi-~ffi~N~~~L~PVAlUESARE'~NINGaS5 -----------------------~-----
~. 7 1 5330 **"'***$ *>11<$$** ****** 0 .. 0 0,,0 1 0 It 1 (I 0 0 2 2 
; I a 4 1 0 0 0 2· 2 
_~ ___ 1._1--1-----l__-.1--._.l_..l--1_ 1 . 
r. C I: tl.F lG U RATIO N '5 T H t s Y E .6 R 1 
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l\I! • * * $ 
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~ 
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'~ INDEX RFAO 2. ' _ 
I INDEX REAr. 1 . 
i -- ----cm!J nIC~ls...GClVERNLI\j(Ll\.lT£RNAT1 VE _GENERAYIO.N,:_.YUIt.-19_El7 _______ . ______ .... _ .. _. ______ . __ _ 
; 'HNI"W'1 REQUIPfD OF EACH AlTE~NUIVE' 1 O' 4, 2 0 0 0 :e 2 
;~ ~AXI"IU''l AODITIOtIAl F.IICH AlTER~I,HIVE 0 0 0 0 0 0 0 C 0 
• R~S~R~E RAN~E PE~MITT~r CRITICAL p~~ 0.0 50.0000 
!.' 1- . __ .!:n" X 0 .• FOR... .IODE _OF. .. GF.r-,ERAXION_J LOP.Lll_-L ____ ._._. ______ ... _____ . ___ . __ . __ __. __ . 
. ~ ~AX[~U,"1 PH.WD U1SS OF LOAO PR0!3\8IlHV '" 1.COOOO EOU!V$lHIT DAVSIVR "" 182 .. 500 
'~ A~NUAl LO~S OF LOAD oRO~AaILrTv: 1.00000 FQUIV~LENT DAYS/VR = 3650000 

FIxf~ ChPlCITY--OTHER,HYDRO,fHVO,PSTGE , .-.. -----_15R5._._._. 324-.-._. __ 3.8. _________ 0._ ... _______ . __ . ___ . __ . ________________ ._. __ . _____ _ 
l~dS ?83 44 0 . 

CRITICAL PERIOD IS ? CAPACITY RANGE IS 5017 752' 
HlST. eAi> DUR HIC CR IT f>FR 5980.3 . . 

• ----"[ M ~tu.'!l MJ~M1LCf..-FOUR1FRLOEFF ,,_CQRR.ESPc..NrlING.JO .M.olMW!l_RESERve._MAfl.GliIL.lN_ eRU _P..ER._1S ____ .. 5_. __ ..:... ____ . _______ . __ . ______ _ 

STATr: Ie CAP lOLP SEASCNAl lOLP ACCEPTfO CONFIGU~ArrO~ 
Hil S-IS'-THE 'F liisT PI~Cm!GErl PUtI ArlO' to'Lli ·vATuES-ARE-~EAi'Jl-~IGLESS 

8 5~80 ******* ****** ****** O~O 0&0 1 0 4 2 o 
10420002'2' 

,-.----1 .... 1. - 1 .. 1 .. l--... L--.. J. .... 1 _.1- ___ . __ . __ ' __ ._"._. __ ... _ 
(01\:: IGURtlHONS THIS YEAR 1 
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· INCEX RE4D 2 
, INDEX RE~O 1 
--CQN;)..llIL"dS--Gn\LEJUJH1G_ALI.EruJA.n.VE-.GE~Sl..A.ll0l .... -YUJL1.98S ____ . ________ ...... ___ _ 
: MIf\<PIUM REQUIREO OF EACH ALTERNATIVE 1 0 4 .5 0 0 0 2 2: 
~ IiAXPUJ'.Ij 1\001 nONAl EACH ALTERIlfAHVE 0 0 O' 0 O· . 0 0 C 0 
• RESFRVE R4H3F PERMITTEr CRITICAL PER OeD 50aOOQO 
i---Oa.UJ:lb.!J.cR....~1QI1LllE.._G.f..NDU.l..l.ubL.UruU·.N , 1 '. . .. ___ n_" 

~ MAXHII .. H1 PERl on lOSS Of LOAD PROlUSE U TV:: i .. 00000 fQU IV ftlENT DAYS/YR == 182 .. 500 
~ i\fltlUAl lOSS OF lOAD PRORA.!:HUTY 1 .. 00000 EQUIVALENT OAYS/YR.z 365 .. 000 
:. FIXED C4PACITV--OT~~R9~VORO.fHYD,PSTGE 
_: -' --15.e5_._.324 ____ 31L ___ O 
t 15ES 281 ~4 0 
f CRITICAL PFRIGO IS 2 CAPACITY RANGE IS 58~3 8794 
t ENST. CAP nURiNG eRIT PFR 1780.3 '. rli Nil:tU.tLNUMUEILOEJOUR.1 ER _COff..F. .. _.COR R£SEON.Il.UIIG_TJl...HAlUMUM •. RESERV.E .. .MA il.G K N -1!LCRU .. PER_lS ____ .. S ... 
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r Sf AT E!C CAP lOt. P 5 EASUIAl lOU' ACCEPTEO CONf !GURAl [ON 
r--YtiTSIS--THEF-fRST' ·jii·icEr\GEN-'-,f,j-N· AN.r5-·lOlPVAlulfsARu·EANTij-GlESS-· _ .. _.--...... - -. _ ...... -. ----.--.-----
• 9 1 1180 ••••••• *$ ••• $ ~ ••••• DeQ 0.0 I 0 4 5 0 0 I) 2 2 
~ 1 I) -45 00022. . . 
r--COii-F-yGtJii'Afi,nis llH dvi:d~-~-l----l- 11. ....• ---._-_. __ .:.._ ..• - .. ----

S CONFIGURATIONS THROUGH THIS YEAR 9 
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I\!il nl!)~l( RFAO 2 . 
~ I~DEX QEAO 1 \ 
$i , _, __ CCIIt£lIU(!';lS -CruJE!tNt.NG--.M .. !.eRN4n\fE-.GENER.~.EAR '1989 _____ , 
I, Pi HH :'4U~ RE'JUIF!E~ Of EACH At TER~JAn 'IE 1 0 It - 1 0 0 {). 2 2 
• ~AXlqU~ AOD1TIC~Al fACH ,ALTERNATIVE 0 0 0 COO ceo 
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MAXi~U~ ADDI'I~NAL ElCH ALTERNATIVE a 0 0 0 0 0 0 0 O' 
RESf~VE RANGF PF~~ITrEr CRITIC4l PER D.O' 50.0000 

. ~H-WUL'1~~ Rf~ c8{s·~~'E.Mlbn~Rb~1~-r-~·1 t y ". .-uoOOcr-ElfUTv 4'UNfOlYS7YR"=-flrl-;;'Ol) 
r· ANNUAL lOSS OF lOAI) PROI.Hld3IUTV .. 1 .. 00000 EQU!VAlEf'n DAYS/VR .... 365 .. 000 

FIxer. (APACITY--OTHER,~YOaO,eHYDfPSIGE •. 151".5-_-'324. __ ' __ .3.8 ,0_ 
5' 15E5 liB ·4't. 0 

CRiTiCAL PERIGO IS 2 (!\PAtHV RANGE IS 7985 11'971 
INST. CAP DURI~G (RtT PER QS20.) 

~~JIIJM3E9. OLEl1U!UfR COfE~01lRE.spml~UU:V IO.1iAXIKUM 8·ESERVE !IUJ~GU! HI eRn PO IS .II. 

I STUE IC CAP lOlP SEAS·ONtU. Uli,.P ACCEPTfDtm~U;UfllAIIOf'! 

1° H 1 9820 O .. 1}5H:3 O.<J.214 o"osfcfO-:O--O .. o '2 0 it l' d 0 0 2: J 
, Z 0 4 1 0 0 0 2 3 
" 1 1 1 1 1 1 I. 1 1 

~ t:.!lr'J.F...1la.l!tAI..1ON.s.:...tttls... .Y.fA F 1 r:---CONFIGUR4TIONS THROUGH T~H~IS-,~V~E~A~R~~~l+l----------------------------------------------------------------~------f.'" ... ... " " ... * • • ... ... ... ... '* • • • • END OF YeAR ,1990 •. III $ $ $ • • • III • III • III '* '* • • • 
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.......II 

u;r;::x RE~i) ~ 
1~I'l>:X RFAl1 1 

_~CO:!~lTIUrl~ ~O~~PtlIU~_~LI~?U!J[y~~~~~g~lQN~~~~ . ~_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_ 
MiNI4U,,\ RE01.J!REO OF EI\(H AUERN.'\T!VI:: 2 --;r-- -4 1 00- 0 , 3 
MAXI~U~ AOJITICNAl EACH ALTERNATIVE 0 0 0 0 0 0 0 C 0 

i RESERVE MAHGF PERMITTEr CRITICAL PF~ 0.0 50.COOO f ~fH-ait/-~(ggEl8~sG~~£fc~-A.D.j}Rbt-~+~hY 11 .. vCOOO EQuffirmrDAn-1VR == l1f2-;-s(nr ~------- .. ------
;. ANf'HjAL Less OF UlAO PRORABllHV 1.,OOOOQ EQUIVALENT DAYS/VR'" 365 .. 000 
• FIXED CAPACITY--CTHER,hYORCvFHVO,PSTGf . : ~q5___ 374 1e· o~ ____________________________________________________________________________________ __ 
f 15E~?83 44 Q t. CRITICAL PERIOD IS 2 CAPACITY RANGE 15 9307 13g60 
f INSI. CiP OUA(~G CRJT PER 11820.3 . 
~J\ll 'iiJ'i NU'1BEB r.E.....H:l.li.B IES 'CHE .. CORRESPQN!HNG TO MAJtlliWLJ!E.S.EEJl.f_M_c;PGv...LIN'-"-· ...... I..,.,N_C.QR ...... I.JLI~P .... r::.Q8.--"% .... $:.....-_-"0'--____________________ _ 
~. 

STATE IC CAP tOl? SEASCNAl lOlP 
It 1.2 ». 1.1620 0 .. ij56Ti:-u-:~~ 0880 0--;0 

\
. Z 2 4 7 0 a a 2 1 

1 1 1 1 1 1 1 1. 1. 
C r.H1f_lilJJS.AllIW..LT1:iLLY..f.& 1. 

r
LONFI~URAlg0NSuTHROU-GH THIS YEA~2 
* ~ * • • ~ * * * * $ $ *. * 
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ACCEPTED CONFIGURATiON 
Q .. Q 2 2 It· 1-7'i:O-.,O..--~O--:2~--;;;3-----------:'-----------

'" * * * END OF YE.JU~ 1991 * l\)t $. II< * ,. .* tit * *' ., 
* 

., 

I, 

.. * 
., iii! 

~ 

• 

,: $ 

·t .j 

li~·i 
;~'!I 

14.j 
~:~~"'!' ¥-£ ·1 

... ;.~:·.IJ 

,--
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• ~--.;. ___ ._. _ ... _______ 0 ____ .• 

rl:-jg-~-· ~-~-~ ~-g- ---1-' -- -.-.--. - -- --- .-----.---.. -- -.. _.--- --.----

r--~ i;i~ 41)·~ C ~ €l:3 7,¥ ~ :?' d ~G r:-: ~ ~J:~c ~ ~-k~ ~ T f ~ ~J.e R 4 T } C~·4YJ;A~-19.·i;L··O -- -t,----(j--2--3" 
t ~AXI~U~ ADDITIONAL EACH AlTERNAT1VE 0 0 0 0 0 a 0 C 0 
• RFSERVE RANGF PERMITTEe CAITIC'L P~R 0.0' 50.0000 
~~H ~H-/-~~R~!B~~£h~~~-~IA.D1JR~~~~l~·TV .,. 1 1 .. ooOlro--EburvArrlirtflVS7vRP<r-s~-""1"'"8""1-5""a>ro~----''-----------------------
( ANNUAL lOSS OF LOAD PROBAfHl lTV.. 1 .. 00000 EOlHv~umT DAYS/VI lilt 

• FIXED CAPAcITv--nl~ER,~YCROvEHvn,psrcf 

r
~· ---t~1-~---1ij . ~~-8 

CR IT leAL PER 100 1'5 2 CAPAC t TV RANGf IS 10:831 . 16255 . 
, "~Sl .. (AP OURING CPU PF.~ 1382,').3 .. . 

r-uW;1W1 tfUMd!=S Of-EOIIR[fR COEfF@--'-OP...2..fS£mmU1G· 10 MAXIMUM @fSflwe MAFCHi Iel fC.IH pl!:S IS 6 
! r STAT>: ~c CAP LQU~ S;:ASCNAL 'lOli'" ACCEPTED COflFtGURATION t 13 llBZQ Oenl03 a.Dnla.~~~~O-~Gre~O~--~2~~'~~(--,~~d~·-~o-'or·-'Z~~3-------------------~ 
,: 1 ~ t I ~ ~ ~ 1··~ 
~EH~~-i·ae~tfffi~~J_d}J·d_o!~fimVe_~R--lt__--------.. 
~ 'l!i $ l/i! ,. !It '" !It II< $ !It Ii< * Ii< Ii< '" '" * '* "'" I:'NO OF YEAR 1~92 * '" $: '* * If! * !\II '" * '" * * t· . 
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------------------
k IN~~X READ 2 t I NO F)( R FAD 1 
!-__ f,f!t!D turns G'lV!:p~jVI(j AI. T.E.R~IIlT'; VF __ GrNe:Ji~IHL"12_ V.f..~R_J.95.L_ ____ ' ____________ _ 
\ M!N!''iUI.\ R~')U!RFD IJF Ellte!-- AlTf~N!'H'IE 1. "1 4 ., 0 o-c.r--r l 
~ M'X[~U~ 60QITI~N&L EACH ~lT~~~ATIVE 0 0 0 0 0 0 0 0 0 
t RESE~vE RAN~~ PfR~IT1EC C~IIICAL PER O@O 50.0100 . 

~pnG~fC~~~LflE~~~AUM-jJoniR~~~~r~~-r~~~;----------~~--_______ _ 
• AxIKU'1 PFRIGO lOSS n. 1.;)1\0 PRO/:iAi] lIAT =~tJuuuv I:'~U, v'-l..r:I' I ILHU;)I'H\ S '-0":;",700 
-. ANNUAL lOS') OF LOAD PROfHdHLITY.,. 1..00\)00 .EQU1VALENT OAVS/YR "" 365 .. 000 t FIXED CAPACI'Y--OlhFR,~YDAO,EHYD,P5'GE 

~
- ~ ~-~ }---1~~----a~·--. --8*'-----,---------------------. ---------------,-----------~---
. CRITICAL PERIOD is Z CAPACITY RANGE IS 12609 1891.3 

. UlST Q ChI' OUR HlG CR IT PFR 1 ~fl2J 0 '3 
w---~~_~~aEF_L£~~lER_kD~kU~J(5eDNDrNG IQ~~~ RESfR~~E_~~AA·~PG~I~N~·~rN~. ~'~B~rbI~?uf~R~y~S~ __ ~6L_ ______________________________________ __ , . . 
r' HATE It ell P LOU!> S EASONA L LOLP ACCEPTFO CONF IGU'AT ION 

r---T4·-fl1)82(j---O~)3-;[90-o;OT5TO:o,fl-0 .. ~O .. lj 2 . 1 4~ 0 0 0 2· 3 

b iii 1·~ Y'1 i I .' 
~8~_l~H~tH8~-t_~ka·u{~A~HfS YEAr-1.t--:---··-·------- -.---------------.. -----------------
t '" * '" * * * * * * * * $ $* 111< $ $' 19< * END· Of YEAR 1993 • ". *. $ $ ". .. $ * .' • $ • $ ". • • $ 
t-: 
f-..--- .---------. 
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f
'·: I-;;~~~-~~ig '--f - .-- . - ---.- -

_.c c~ ') IT lC!lS GlJVEP~!'K. ALTI.:R"!AT! VE G/::NERfJ Wi'lL YfAILl.99!t _ _ __________ _ 
- Mltli'i'J'4 REQV!~t=O OF FACH ALTE'V!!.TlVt:; 2 9 4 1 0 0 0 2 3 

·~AI.'·~11·1 IV):lITICIIJAL F.IiCH lllTFHNI\TI'/F: 0 0 0 C 0 :l 0 C 0 
~ RESEaVE RANGf P~RHITTEC CRITICAL ~ER D.O 50.0000 

~
_r !.O~LEOR __ '1.:.1!)E...DL..GPIER.t\I H1N_ U Of' TN 1 __ -1-.. ___ ---- --Nn- ___ ~~ ______ _ 

.~. MAXI '4lJ"I ~ERI ~n lOSS OF lOAD ?ROBA8P_ 1,1Y.:: l .. OOOO~OOOO ~~UU!VV~llEE~IT ~~!SSII!~'" !~~ .. ~~~ 
"f!N'l .. L lOSS OF LOAD PRnRAo,ll V:: I .. v .. "" & .. , \\,IA. ." '" .., ... :.0 ........... 

~ FIXFD (APACITY--OT~ERr~YCRO,EHYO,PSTGE 

(fl
-" ----1.5.15. __ --124 _.3!L. ___ -D -------------.-......,----------.-------------------
~~. 1525 ~1-l3 44 0 . 
... eRU U:.U PERIOD IS "l (APAtHY RM<4CE IS 14658 21~#:n 
.~> WH. CAP DIJRINr. c~n HR 18820.1 
. P4l..Ul..t1U.M.J!U3a.EjLQf-E.OUBJ.f..!l. __ CJJEf:.E",-c.op..p .. E5Em.IDllIJLIJLl:tAXl..HlJ1l~Y.E MApGH' HI eRn PER IS 6. 
1, 

'~STAT~ Ie CAP lOlP SEASCNAl lOlP ACCEPTED cmJFIGU5iAT lor! 

15 188 2 5-~ ;-cff4"9irO-:D35B o@flifT""'o"o ~o 2 9 ;;---r-o-o-' -0---'-2-----1 
2 9 4 1 0 0 0 2 3 
11111 1111 

-E8~1a~~}H~~-t-~~-~ul~·~t'-HTSV~AR---I-t~----
• $ '" iii: 'l' >Ii! ¥ >1' $ fig * .. * * * .$ .$ I« I« EM) Of "fEAR 1994 .$ $ '$ .. .. ., .. $ $ $ ., ., 
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-------------------------------
THiS rs THF FIRST MF.RSIM RUt! I\~IO SlMUlOtD File 

. Wlll NOT BE cc~sro~pf.v . 
~--FILf-la(~IxED .. !~5)jUCC~~ULl~~~E~fQ~_. __ . ._~ __ ~~~_.~~~~~ __ ~~~~~~~~~~~~~~~~~~~~~~ __ ~ 
: BAS F: Y I; .\ R FOR PRE S .. \iO kT H CAL C .. I S 1911 0 . 

SASE YEAR FOR ESCAlATICN CAlC.IS lQaO 
\ 
i---f Jt.::.....l.1.LIJ~R.Jl.ft..Ll S L..!iUf..Cf..55£ULlV __ .OP.E1I.LIl __ __ 
~ Filf 12Il0A0$ISUCCFSSPUlLY OPENEO j . FILE 13(CONI=IGURAHCNS) SuCCESSFUllY OPENF:C 
~OAD.lt.IJ.:i--o~m:.~_IlJf'JlLi}A.il.L __ .___ _ __ ~ _____ • _______________________ ---______________ _ 

r GIVEN LOADING CROfR IS CONSTANT, REAO FROM CARDS ANO ON A FLANT AASI! 
NORDER 

;-·----fO-d}--·---------l'~-··---·---·--'---J~·-------· ,--.Il,..i 4~1_. ---, 
1010 1013 HH13 1004 . t 6 1005 1014, ' 1006 

Hl rOll 19~---·------------
-i 14 . 

r-~,it**'ll****-:$*'ii*'~.*~~~~*'iiit.¢«~·.T*-**·l-O--A-o_rN~O-R·O-rR !jj: •• **.u** •• >U< ••• $.* ••• *$$$$""'$"""$~$""'."".""'.""'**"-------------------
~ , . 

~---,~t6H·-l-efl~t---·~~·g.g-{~}~-H--·~fifn-+g~~f_l_i·B~8-{li~H---H·8~-lttl~1 ~!gfflH~f-,------------------, 
C300 «cOK I 0600 IPf-.:\K I FOlH (PEAK) F050 «PF/i.lO FD25 tBASE) C12H (SASe, 
FGTli (BASEJ FD25 (PEAK) GT2H (PEAIO. FGTH IPFAiO fPsr HU,SE) . 

f UU;~:$~~~-;:~~*::~:-*-**~;~~~~~:~~~~;;~~~'~-~$~~~~~~~~~~ •. *~~:* •• u-~~*l«*****$****$*$UU.******* 
1 

t ~~~g-o~~~-~t~~N~r;~"c't~cfl~5~~E~s~~g:II~N~~~~~~~gr~~~~---~.:;~-~~.. . 
\ HlP'V'::: o. ' 
r--fH~ g~-I~n~~~t :~:[lf:g-+g ~[t· ~g~n!IJco~~~i\5~fr:~----8~'8---- . -----------
t:, unuh** PERI.!Hno NUMB(R FOR IHVOIS IS 10 INPUT OF 3 WIl:' SE Ci-ANGEt TO 1 
!:! NlJ'43f.R PF HVDROCCNtH T ICNS CONSIDERED 1 
~~MBEJLOfJo.WU .. £iL C,ClfE.F..e .. USE D __ HI IHIS .. ,SII"UlAt.ICfl.._.2.f:l _______ .. _" .. _______ ._ 

; ln4DI~G ORDER INPUT nATA: . t [:LCU~4TION~O~~LCADING CRDfR ON A UNIT BASIS NOI PERMITTED IF A PUMPfD STeRIG! 
rPh~5~*GL8~3E"fCtU·llil~T~OB6Ni!~·O~[~~i ·£fASrs··---·-·---·--.·"------·-'---~-----------·---'-"--

Pl AI''iT EXISTS 

t (~~CylAJED lOADiNG ORDER MSi:f) m! THE FOllOWHfG SEOIJHfCF., READ FROM CARDS 
r-f>t ... EllI::A.--q------·------:R-·-· .. ·------· .. ·--··ri---.. -'--'------:-U 10 13 ~tr: ~ 
&; :3 4 5' 14' 6>"1 :\1: , 
t,· NUMBER OF H'f.!DRO CONDITION,S CONS HlEREO' 1 ~~'.' f 
~. ! ceil ~ fOSEIGl'!.-UUER.f.S.L flAI.f5:..DN..-OP.E.R.A1_HiN..______ ==-- t 
~. lOC~l 0 .. 0 O~O. 0.0 0 .. 0 0 .. 0 0 .. 0 0 .. 0 0 .. 0 "j:;- ' ~ 
..;. FORG!\! 0 .. 0 0.0 0.00 .. 0 0 .. 0 0 .. 0 0 .. 0 0 .. 0 :'!;,.'f! 
~'" lOCH & fOREIGN E5CAl.lI.iiON RATES eN OPERATWtl . .~~"'W. 'I 
~CCH LdJO __ i..QO L.OO ___ l,.OQ 1,.00 It..OO. 1.,00 leQO- '.~r: :) 
t..',FORGN,', .. 1 .. 00, ,1.00 1.00 1.,00 1.,00 1 .. 00 1 .. 00 .. '00 .'''-:'':::.:;.'';~ 
~:·.:U)AOHIG OR8~~ lPlPUr "tAU: . "'" .. " .<:-;1 
f;~'.!.aAQIN(i Q~. e. A.u;.iJUli!lJJ~I...M\L...Bllts . : ";, :i 
k~: leAD!NG ~i~! 
Pit.:! I'lAIlVNf'!. ~ .... AM? " ... ~". 

.J::::L 

.......u 

:3; 
1"'1"1 
:;;c 
(.I) 
t-f 

3: 

CD 

o 
:::ii 

""S 
C 
:5 
U'!! 



....... 

, -"""""""', 

1 
:') SfQlJ@ CCNFI IONS YEA~ ***J4Il 1980 o COO o .) 0 

___ ::L ___ ~ __ -1 
l COMFI 
o 0 

IONS FOff V-F..AR--****-i98C**~~---
.1 0 COO ·0 0 

a '-1 
::L.SEilU,,---RELU!nLl1.Y_-1:A'lS1.Y_fl--1:DflifLGURAllO~EQB YEAS * •• *~_2.....!..$.:::::.-_______ --,,---____________ ~ _______ _ 

~ 0 ) o. 2 3 1't 6 E - in 0" 0 8 44 BOO 2 0 0 0 0 1 0 
'" 0 -1 I 
~ 1 SEOlJ~ RELIABILITY OAYS/YR CDNFIGURATIONS FOR YEAR •• ** 1983 ~*.$ 
~.il __ L.........-(L.L2.93.0E.::O_:L_(t.D4...1~_j) __ (L __ ft_(L_O __ LJ __ J. ___ !L ___________________________ _ 
I a -1 
1-' .'J CONf! GURAHONS FOR YfAR * ... * lqA4 •• *>e< 
~ 0 . COlt 00 C02 0 

r 8-nCU;--R-ElrASILITV CC;:~tGU-RATf6NSF-OR YEAR *>i**-lc;S5 *-,;-."7*-=-.-------------------------------
iii 0 6 O.16212E-03 0 0 It 1 0 0 0 l 1 
£ 0 -1 
_'-_{L~I~ELI:\[HLIIY..........._1lA'!Sl':f1L__.J:_QNfl.fiURA':UON.s_EO.fC_YfA&_~.!'~·_196:6_.::.~:.;:::*:.;:;* ____________ ___,.-----------------J 8 1 0·.,.1_ <) 012 f - 03 0" [)6 19 61 . _ t 0 It 1 o· 0 - -0 2 2 

~. QI 5Eau.. RH [AIH U TV CAYS/'{ R tONH GURAHONS FOR YEAR *.** 1901 ***. 
li_Q.----..6-_a..J1t5.2.9.!:=Jl.l~1_933 1 0 L-Z..--1I_ ,_C_...lOol----'2"---->l?;...· ____ ~ _________________________ _ 

• 0 -1 F 0 REUAf!IlITV CAVS/VR CONFIGURATIONS FOR YEAR **** 1988 **** 
&_ 0 o~ U362E-O::'! 0.lFd41 1 0 4 5 0 C02 l 

r--g-sE~RETtIi8Tln-y_CAVS7Yk--to;;iH;U1fAf H1NS fOR YEAR **** 19J1§9 **** 
~ g 10 O.21.42LE-03 0,,07131.9 - -1 0 4 1 0 (') ~ 2 2 

~ 6--SErt--~~f~~~~-6-}_~r~-'-r~QN~UiU~-12~-)mL~f.~!!<~~-1.9-~(L!'~~-*=-*=--------------------------------
~- 0 -1 
~ J SEGU. RELIABILITY CAYS/YR CONFIGURATIONS FOR YEAR **** 1991 ****-.:......---fi 1 ? 0a.5_6li2E=_C>L-_.o.,,2.~_71 6 2_~ __ 1---D---'L-_-!L-2 __ 3"'__ _________ ~ ___ ....._-----------------
~ 0 -1.' _ 
j- ") SEQlJ~ RElIABILITY CAVS/VR CONfIGUR~TlONS FOR YEAR **** 1992 **** 
~ 0 13 O.71D29E-Dl 0.25926 2 4 It 7 0 0 0 2 3 
:. _ g SE QU" REt IA:"BITITY--CAYS/YR--CrTh}rtuRAllONSfO'CY EAR'-*-I$.-$-t993~'"*;;::;"';--------------------------------
~ 0 14 061-2899E-cn· OQ 12 OUR 2 - 1 4 1 0 0 0 2 3 
~ 0 -1 
;- .) $;: OIJ· e P..f.Ll..1JH I !Iy t:AY_Sl.'iR CONfUilJRU.lONLfPB Yftbft **** 
[ 0 15 Q.74QS1F-03 0.21368 2 9 4 1 0 0 0 

]3:04 ***;$ 
2 3 

~ 0 -1 -i; g SE au $ REU ABI II TY C AVS !VR CO~rt GURA. T IONS 
--. l 

F DR YEA~ * .... * 19i95 ***,* \ it 
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102 '9 
, I"\!\SF. yFaR Fn~ PRF'\a WfPTH C/u,.r@ is t9 111fli ' 
- '-SA S E-YE A tI.--F-OR -f-SC ALA T r CNCALC""rS'l\11:flJ0 'i'.>I!.. 

ou~ AT RON [IF STUOY is 15 YEARS 
:; t OP W '" 0 ;... U~ L '" t . 
~ lAST YFAlL THAT Ff1llflHHIG., P.ATES ME 1'0 ~F USEr), .. IYRt.·f£' 19<;4-r-lfF'YYRl ~r~r~E~~~STU~~~RmMM1~RER~flr~rC~~·~)------------------------------------
., RATE OF I NTERfST "'PH I En TO ALL LOCAL CAPITAL'" - 8 .. 00 
~ R~!.~)/l~ H!T~REST APPUFD TO All fOREIGN CAPiTAL"" 8 .. 00 
~1~E-~i-l~+E~rsr~p~lfD-~~rru~m~~~f~~ST "" ~.~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~ 
~ I NnE)( -= 14 . I '~~~xO~ INT~RFST APPLIFD TO ALL DC~FSTIC DPfR CDS~ • 
-a -SH'.'Ul::lk -t:'j(u-!l\~j(;-E-Pi\TE.;,.:;.;UJCACVS·-FOR·~--EX;· .. - -1-;2060' ----

f: l~9i~ C F[)~~IGN ~jULTIPlYt:R eN COST Of IJPERATWN 

i, ~g~dh-·---f_!~6-----i!8-g----·-}:gg----I~:g;& ---i-:-t-g i-:-Sg 1:&1 1::38 
Ii PiOEl>(" t 6 
~. us~ SIN!{ING FUND DfPRECtATIml FOR $;.4U.VAG€ VAUiE 

8 .. 00 

. I~nfx = ? . 
--:---·Ot>lAN r--'----Ol 1:)1 Irtil'Cr.-s T .-----.- ---·-F'JE1.-tNV~,,----p_l.A .. i.lrrrr::t:--

l!)(.\!.. Ffll~F.!Grl lOC4l Fn?EIGtl \t·RS 
OibJ J 134.0 56t." 0 (}Q <) 86 .. 0 30 .. 
g~~~3d---- ~l~~: 8 -- .-.-~~~. 3------8:'8· .. ·-· _._1:~:g ·------·-~8: 
DC 6 J :I ') 1 • {) 2 6 1 • 0 J • J C.O '!0. 
\JC 1 J rl 43. • tJ ? 2 7 .. a Q .. 0 0" 0 30 .. 
OCf.,):L_. __ 4.1,,-a __ 23.S9Q_~_~ __ O-,,-Q _____ .v .. O ___ ----30;.,, ____ . 
0:; T :-' ii 'H • 0 13 :2 .. 0 0 .. 0 {) .. 0 ;W" 
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~~M..1!lJ~L£Q.!1.!H.E1!...:.c.~£.f..£~-ORI!f~~On~J.mLJ(.i MAXJf:!WL~SF.RV~ MAIOGUI UI (lUi PER IS 5 

~ STATE IC CAP lOl!? SEASQ;HAl lOLl' ACCEplfD CDtJf 1 GUftAT 101'1 

* * $ * *' * * * ~ * ~ * 

r, ........ ~ .. 



~ * • $ ~ • • $ • * ~ • • 

~ ----------------------.--------

~ .... 
• ~ t a 

~ ., ~ •.. : 

r-= 



, · .... -... ·~--· ...... -"-·-......,-·--· .... ~ .. 7.~ !-<=>-,,~~~:,--_~,~, ~~-~~Il- "':d&IlMili>_~~""~_~'~,,*J'~____ $ :El$:ll ~~~~ ____ ~ 

~~gi~ ~~ i~ --j ..• .. 
f~' Jh~!)nIONS GOVfRNYN'; 1\1.. TERNATIV!: GfNFRATION, 'ffAR 1991 

f
~nll~U:'" REQUIRED flF-Et'lCH -'It Tt!Ur4T1VC------'2 '""2'-' ---4---'-Y---U---'-O- --0-'--, r.--',r 

'. MA)OMU~ ADOITICNJH EACH All iERNAfIVF J a () 0 0 (1 0, (J 0 
'_ HESERVE RANGf PERMITTED eRn leAL P'=P, 0 .. 0 - 50 .. 0000 
;' oPJlml FOR WjOf)E OF GFflFRAiWfl (moTI'II J 1 ' 

rFll-x lItlllf'" PfR10!.r1.uS-S- bF--U:AD--pi:{mLVHcnV'=-'"1.-;UOUOO~tClJTVlLEI\rruAYS7"""'V""R--=---l"'"6,...,2 .... " ..... 5 .... 0'..,,0...----------------------------
ANNUAL lOSS OF lG'!\D PROSi\8IUTV"" 1..,00006 EQUIVAlEtlT OAVSJVR" 365.,000 

fIXED CAPACITY--OIHER,r'fDRO,fHVD,PSTCf ' 
-l~~}---~~}----Z~----- ---g-,---~-------------,--

CR IT iCAl PER lOll IS :2 CAPAC I1't RANGE IS'" 9301 13960 
INSl .. CAP IlURING eRH PER l,U20~1 , 

, MIJ1l1iI ... HL!l1JYMLOLEItU_~ill.JJIfU_ .. ~Q~,~m.Q.WH.t1~LLQ.....ltA!J~!!rLR.ES..fPYt MARGHI HI eRYT PEk IS 6 

* * * $ $ Eno OF VfAR 19~1 * $ $ * * $ * $ $ * $ * * $ $ * 
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I 

~~------. -~-,.-~~------... --.--.. -----~-.." ... --=-- .... -----. .--,= .. ..,.-=------,,~""-~-.-. -. ~~.-.------=.------~----------, 



-..I 

~--.-.. ~--.- .--------- --------------------------------------- .. 

r--I-N-O-~-X --;; A!) 2 

, I1,DEI 'REA') 1 

-------------------'._---,------ --_. 

l CONiHTIO~J<; GOVERNING AlTEPW\TIVE GEN,FRi\TION, YEAR It)q3 
'---MUU'-iU1i REQtJIRF.n OF'fArH AtTF.IHlATlVE .... 2. ---'7'- --11---1"--0--'-0---0--- ---'2'--3---------'---

I HAXPlU/it Af"?OIT I CNAl EACH All E~NATIVE J \} 0 CO\) «) (. - ~ 
: ftfS(RVE RAN~f prRMITTEP CRlTiCl\l P~R 0 .. 0 50.001.)0 

0911 utI FOR t-iUI)E OF GErIFRAnorl (IQPTN. 1 r. i4AXnWJCPERfODTCS'S' OF lOAlr-PROR4'BU.IPr:-T.oO'omr- --'EOOTV1l,l£NrD~YS7VR':-' ";;m,..---Tl,.8 .... 2~ .. ,.,'j .... UU 
:' ANNUAL lOSS OF LOAD PROBAaH lTV "" 1.0000.0 EQUIVALHIT DAYS/VP II< '3&:·5 .. 000 
_ FIIFO CAPACITY--OTHER,HYCRO,FHYD,PSTGE 

1585 324 38 0 . , . 
,r..t,.----·J..~85'-'-2f:B 4"'4---0------:-------'----, --,----"--------------------'-----------:----

Ii CRITICAL PERIOD IS 2 CAPACITY RANce IS 126{)9 1"8913 
: INS1' .. CAP DURING C~!T PER 16820 .. l 
~-.ltl.tUltIJ~_lnt~fJiyf--f-mntU-B. .. -t9£F.F-".~ORRE~EPrtnlnG TO II1~JllW;~ __ J~:f$~~~~E MA ... ~G::.:I:..:..:fJ~I.url_.:.CR::.:.l=_T:.......l.p...!E::.:.;ra;....-~1.:::.S_-.-;6~ ______________ , ___ , 
~ -

,. STATE It CAP lOlP SI:ASCNAl. LOlil' Ace SPT ED COUF IGU flAT lOts 

(

:, 14 [6S-2,) -o;-a57iQ6 .)" i)3 5 \) ""07C73rCf;7'lO-~Oil"l[-,.,c, .,or--
, Z 1 ~ 1 ij 0 0 Z '3 

1 ). 1 ). 1 1 A 1. J. t ~!tI:H~i-{:ti~~~~--·T!- -----
. "" .. * "" "" II< "" $ '" $ .. '" * '" '" '" * '" * 'E NO Of VI: Ait 199) . '" '" * .. ....... II< * .. .. II< II< II< '" 4: • I« $ 

if:' - . ,. ,--------------~------------------------------------------------------~-----------------------------------------

2: -, . lilt . -'---:-0- -a--~r------:r-~ 

:l! 

t· 
fr, 

iE' 
i i~- ' 

! ~ 
• 'II .. . " I 

t ;~'I "':::1: 

InJt >·!:i~ ;~tFi::;:.i;;:~ ;"J,~J 
l~~~~:;~Gi~!~·iifi5E{~~~~f~:i ::. ;., .f ~ ~ .. 



INDEX REaD '2 
l INDEX READ 1 
I (mll1nlO~IS GOYEPflWG Al1"ER~lATIVE Gt:NfRUION YEAR 1994-
r:--I,UNP4U"4- ~EQUIP EO OF- EACH··A[TERI.&AT HfE -:---ir '~--_~"----O--l)---U--4-:--~3r-------'--------------

t MUI "'IU'" ADDI BONAl EACH AI TfRflAHVr 0 0 U .0 U 0.0 (l 0 
RfSERVE RANGE PERMITTED CRITICAL PER OwO 50.0000 . 
OPTION FOR MODE OF GENERATION (IOPTN) 1 .' 

~);XrMUII'I--PfRTOO-rOSS-OFTa];\!JI>ROB"ASTl''''''---::'~OOfJ . EQlllvAlftJI D~l .. 500 
I; _ ANNUAL lOSS OF LOAD PROliAfHlIH' :=' 1 .. 1l0000 EQUIVALENT OAYS/YR -= 365 .. 0J;) 

t fIXEr~£iP~~!~i~~_o_rH~~~l~~O'EHYg_'_P_ST_G_E ______________________________________________ ~------------------------------------------------
. CRITICAl PERIOD IS :2 CAPACITY RANGE IS 1"4658 21C;fH 

WST" CAP DURUIG CP. IT PEP. 18820 .. ::\ 
6. 

. SlATE It CA·\, lOlP SEASOfMl UllP ACCEPTED CIlNFIGU~ATlON . . r:., M,LI~ NUMBER O;=-f..Q:JJUf.fLJ:OEFf. c;mv:tJ;.~J!~OI~G TO MAXIMUflt~U~E fIIIA~t;IN IN eRn PER IS 

r:---!5 i ralflO-U;-O"illf(j4-:-0-;-O"57r1J;}-4tllro:;o---u;u--- --2~~-7.4--.'Tl-'O""· -"'fI(jr--~orr----'2~-..aj-. -------'--------------. 
• ; l q ft. .., 0 0 0 ·2 3 

~ r..m\F iG6RAHlOtJS lTH1~ 'VEla ). 1l.21 
n

ONFTGUnoN~~Filf'l, A·-i:5----...-.------'--------,...----"'---------------------------
.• • • $< • $ • $< *' $< 4< $< • 4< 4< ,. • • $ END OF veM 1994 * 4< * >8< $ • 4< * '* * 4< $: •. ** • 4< 'II< 
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-

.. -"- , --- - -.. _--'._--._--_ .. --,--------_ .. - .-------~, 

.... - "--- ._ ..... _-_._----_._. __ .... __ ... - ..... _-_ .. _---------------_._.--.------
THIS is THE fIP.ST P.:t=PSIM RUN AND STMUlOlO FILE 
WIll flOT B1: COtiSIOHlfO 

!-.... F II f .J:.)« F.lXHL SYS I$UCCFSSFULlY OP!:N!:r. 
. ~4SF. YEAR FOR PRf'S .. WOkTH C1\l-C'~'IS .. 'l9tnr-------------------,----------i OASE YEAR FOR fSCAlAT IO~I CALC .. I S 1980 
\ 
'I f- U .. f-.l.t PlA.R. At lSI SUCCfSSFUlL Y OPENEI"! . 
;:-nu: . 2« LOAD'S fSUCCFS'S'Flil[Y·-O·p'niEaj-,J,!-·· 
f: fILE 13(CONFIGUFAHGNS) SUCCESSFUllY OPENED 
J . 
~QLr.&.Jl.R.Df1L INPUT DAT.U ________ _ 

, GIVEN lOADING CROER IS CONSTANT, REAO FflCM CARDS ANO ON ~ PLANT 8ASIS 
~ NOROER '. 
;,......----IOO~--· ----l~--·-------- .. -j~----· ---ott nl~' f3¥t-------·-----------·~ 
~ UHO 1013 1003 1004 5 14 
,,' 6 1005 to 14 1006 7 

~~*$·*.*¥**~iIi*iIt**f¥*$·*~iIi ..... ~*.-LO-·A-n·T..,ir-,;-O-R~U-·E-lr-T •• fi~.>f~*flilri"$f"~*'T~.'ij.,¥I/I:~*.,.;-:.ijiS"l.",~-----------------· 
~ . . 

~~i£·~-~~~1'+--~~~8g .. 1t~~~~-- -f6?~--I·g~~~j·--·--~8g8-lU~~~1·---·~fJ~·-I~·~~~:-·--~k8·~-t~f~~~ r (300 «PEAK» 060J «PFJI.IO· HHH« P=Atc.) F050 «PEAK' , FDZ5« BASEl GTl-H «BASE} 
~ FGTH (BASE) FD25 (PEAK) GTlH H'EAIO fGTH (PEAK) ,fPST (BAse» 
r.----- ----- - ---- -' ... --.'---_... -.--.------ ........ - ... ----... -. . 
~ . 
t. $**$****************>,!!*,************************#************$*,***,**$4·.$*$**.*******$>It,************** f . 

n
~'OO~-E~BAHtE-R~tf=~OC~-ij~~b~~I~~.CHA~~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

. USED HERE TO INFlUfNCF PUMPED STORAGE OPEPAlIOf<4 ONlY 1 .. 2000 
, IOPT ;;0 
, fUH OF HHf~!=5T .APPl HD TO All OO'~FSTIC OPfR COST .. 0.0 

f.. 'f{lTf" 'OF -rrHERES r-APPl I fO""TU--ACl- fOREIGN'OPER -('OS1-:'- a.<r 
, UU>1r***** PFR~nTfD tlU"1BfP. FOR IHVDIS IS 1 .. UfPlH OF :; WIll BE ( .. AnGEl:: TO 1. 
I,·NUMBER OF HYDRO CONDITIONS CONSIDERED 1 
~U!iIl.f!LjlL.....E.ruLli~n:f..~_.!.i~fJl..J.M.._HU_$_~l!JllAU ... CN 2!:..:.Oor..-___ --,. ________________________________ _ 

f. U1AO WG ORDER UlPur OATA: 
~.( AlCUlU ION OF LeADi!llG CRDER ON A UNn 8AS IS NOT FE'RM·HTED IF A Pl1~PED STCPAGE Pl.MH EXiSTS 

~ ~~lbSn-~~3~r<f!Elftut_~1~tf~tf!i!!~~~~r"!·rn··S'---··----------------------.-;......--......... ---------
f· CALCULATED lOADING ORDER BASED eN TIiE Hlu.OwI~n; SEOUfNt.f~ RfAD AlOf4 CARDS 

-~fL-9--· e -. "--rz..--------"'""Ilr"<11r---. -----"Tl~o-------ro13-------------------
t· 3 4. 5 14 6 1 -r: 
;" tJUMBER OF HYDRO CONOI nons COf"lSIDERED 1 :: 

~b.tgEtt-t.J.rutf6!·~.Jl!lfRf~~.llLt~:-gururua.g.Q o .. b. b.{I e .. G , U .. O 11 .~ 
:, fORGN 0 .. 0 0.,0 0 .. 0, 0. .. 0 c.o 0, .. 0 0 .. 0 a.OMll' '" 
~'.,l . .o,C.A.l t fOR-fIG,N. ESCA.tA.TI.O.~ I(ATES Ol"i .. OPERAIU* ", . .1 ft.' } •. AcA iJi .... '~ 
t:'. lOCAl. ,_.It 68 l.;;tt~O ldO 1 .. 00 1.000 l .. JiW."O _"""'V .. " 
pU~N , " "Ii.. l .. i)~ . 1 ... u~ 1 .. 00 -r;{){) 1.\W 1.vtJ .. J.O -,t~! 
,,"':L6AllIMG ORDER INPUT DAtA:. . ~ .~ 
~'UlWHU; PROfit CAl.!;lAATEQ Of'1 A' PLM' BASI S - ,~;,;. 
tJ!l'~I!' .'.. _. . . '.. . '. : ., i ! . 

~~}8",g1:8 8:g~~'l!r~~I~ it~3: ~,:!i;jF~(~HT I\.l~i ~ . •.• 1.,:' 

-1 

r-:' ... 



,.....I 

rU1 
'W 

:--r-.. ----.- ------.------------------.------....:.... --------------------------------------
I) SEQU. RElIARllITY OAYS/YR CON~IGUP.ATIONS FOR YEAR ** •• 19~O **** i') 1 1l .. 7R941[-04 O.Ol:8H 0 0 0 ( 0 COO :> 

. I) -t . . 
-,-O~EQD~··-RElrABICI~y--nYS7Y~--~CNFIGURnl~~OI~Flr~~A~~$~~-~~~-.--~~~~~~~-----~~-------

i I) 1 O.25HBf-03 0.09168 0 I) 1 0 0 O· 0 0 0 
) -1 

. 1)._S.fQ.U •. RE=UABILITY OAYS/YP. CDrJFIGUPATlOtlS FOR YF.AP. **** 1982 **** 
~O 3--~134~FOr--O;n2~~----,-~ ~~~-r-~--~~y~~-~--------~~~------~-------
, ) -1 
,. 0 SEQU. REUABll lTV CAYS IYR CnIFJGUf.:AT ImJS FOR YEAR IC:*** 198) $.;c** g '_Q921114E~~_~~~~----~--~-~-~--J---O~~ _l_~j _____________________________ ~ 

. 0 SEQU. RFliABllllY DAYS/VR . COHFIGURATIOHS FOR YEAR **** 1964 **** 
( .. 0 ~ O .. 24U3f-03 O.OHM! 0 0 4 0 0 0. 0 2 .) 

L:....a. -1 
~-O-Sf:·(JiJ:--1{6CUin"(-CrV--OAY-S.7yR--COTl~!G"(.IlrAlmtiS-rnR-V"Elilr'T..r.-l~-er*.fii 
r 0 6 0 .. 2 1 331E-03 0.01786 () 0 -4 1 0 0 0 2 .1 
!I t) -1 

~i~~~~~gk~M~~~~R--~~~~ll~S~OR~6~~.-*----~-----------------------
f g SEQU.. RoEll AlB U TV - DAYS IVR COtl~ I CUP IIoT Im.s rOR 'YFAR •• "'* lQS1 ."'Ii<* ;: 8 8 Q..,e.!)_~_1~.L::_.Ql.. __ il9:H_lli.. ______ t- -. O._, __ .. 4 __ ,_,~_, ___ O ___ c. __ ~,_., __ ~ __ L ..,------------------------

1 {) SEQU. RELIABIlI1Y DAYS/Y~ CO~FIGU~ATION5 FOP '(FAR ••• '" 1988 **** r 0 9 O.15812f-03 0.05772 1 0 4 5 0 0 0 .2 2 
H-SfEi;Ui .. ---'RElUernT'Y-- Oi\YS/YR ----- CO~hCORAlJOtIS·- FOR -YEAR' **** -1989 .-",.$iI<.-- ---------- -----
.- 0 10 0'ol9755F-O, 0 .. 01210 1 0 <4 1 0 C J 2 2· 

o -1 
~.-SE~Y·-'~~~!~~~~!6~· ---8!~1 ~~~. -- 'Ot!~l GU~Al1~US -~O-P--b~A~~:4'.!.~---19-iO'--'tr~-*'"-----------

. -J -1 
; .. :-- 0 SlQU.. REUA.BH ITV OAYSlVR COnFIGURATIONS f-Ofl YEAR ."'** 1991 ***. 
t':-8-----u ___ 0., 194.18r~O) __ J) .. Z9_Q()~, ____ ~_ -.;. f--- ?,. --,~-- 1 __ -.9. __ JL .. _Y _____ ~ - --- ~ .. -- -,--

",0 SEQU.. REUAEIUtv OAYS!VR CmtFIGURATHJI'!S fOR YEAR **** 1992 **** 
~. 0 13 O .. 94003f-03 0.34311 2 It 4 7 0 0 \) 2 3 

r~ -SE'}U~---RE( t AS! C 1 n-----DAVSIVR·---CON~IGIJRAnOUS-~'OirYEA"k--.iI<h-T~93·$"*1:i 
i. a 14 O .. 54QS9E-03 0.19132 2 1 <4. 7 0 0 0 2 3 t tSEQU ---.lIf.lI All.! UlY-Ia_Y~L'I'lL-.j;ciJ LGUMUQ!!SJOL~EAJ1. ** •• ~ 139<\ ••• * .. o---u O.98943f~Ol Q,,:f6-U4 ? 9 4-:t-----o ~b ":t3 

;. 8 SEQ"'.. REUAIUUTY DAY~/YR CO~~~~~ATiOt!S FOR YEAR $$$$1995 Iit.*. ."!_ 

(,~:. -, . :;~~ , 
~.'~ "_ " 'l~ ~ 

~1·.:· -:r;-----·-----·--·_---·· ._:~"] 

,. :;;~i,:..t~] 
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U1 
U1 
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rf:-S-!:-~-r~~O-R- ~-~~S-o-~:::~:l-C-.. -" -I :-1.:0------- --. -, --------
----------------------------~-------------------------------------

r
-~~~~_;I~~R~~o~'~~g~A~-~T lu~~t¢~~RP-lqf3'c-- -- -------

~2~t YFAROYHAT FOll.o;'~~A FATE~ ArtF. TO BE USED. IYfl '" 19q4 
~~U~~.(~~AST~ED ~f-~T~~~ROGRJ~'N~tnES,y~~~r)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

: RATF OF ItlHREST APPLIED TCl ALL LOCAl CAPITAl =: e .. oo 
. RATE OF INTERFST APPl lED TO All FOREIGf04 CAPITAL'" 8 .. 00 

,~~~ PO-;-ltlt€ R Esr-Aj)I>[lE 0- "YOA'[r-'F'ORe-Ycu -OPEff-c.crsVt-:I111=-:'C-:-' ---a-s .. ...,oonoor---------------------------------:---
INDFX:: 14 
RATE OF iNTEkEST APPLIED TO ALL OOMESTl~ OPER COST", 8.00 
~~b~n1:H1NGttrAI'l[==rm::_~il_vs_l!nR~--ex;___}_;20lm-----' -:-------------------------"--------

: JUOEX'" 17 , 
, lOCAl t fOREIGN MUlTIPL.VER ON COST OF OPERATION 

r' ~g~~h---i_!-8a----l~gg-----+~~%---· .. ··1:g·3---1!I-S 'I:SS t:8& l~g 
',INDEX = 16__ ' 

USE SINKING FUND DEPRfCIATIOtJ FOR SAlVAGf VALUE 

-~ -J~~~~¥-=---l.!r~rrAl(CS._----r-lln- lNV---POlrr'TTf"F --,-----------------------------. 
i LeCA! FORFIG~llOCI\l FOREIGn 'YRS 
':. ONbOJ 134.J 586.0 ).j 86 .. 0 313.' 

H~1gd Ig~!-8----t~~!,8----,-8!~ 16,;-S l8:-------.,--------..;...-------------------
l' J30JO 51 .. 0 261 .. 0 l.O i) .. O 30 .. r octoH 43.0 221.0 Jell 0 .. 0 30e 
..--~Qt.Oo. ___ 't:l.Q ___ Z3.990 _____ ,1._<L __ ~ ____ OJLO ]0 ___________________ --'-----.--_______________ _ 
f. OGT2H . 33.0 132 .. 0 Q .. O 000 20. 
~ OVHl'O {Joe. (,.0 0 •• 1 0 .. 0 50 .. 
~: JHYDRO PROJECT CAPITAL rOSTS 
r-~~g-~~ig--1~f:-g-- -'r~2: g--7'----.-
~ JVHYD 513.Q 342.0 
:' OVH'ffl 945.0' b)O.O 
:-g~fi~ ~EO SrO'f~Gg 'PRCJI:C~" g·Aprl-~'g·O~TS---O''! 0 '!Hh_. __________________ ---------------------
~ '~VPST lf4.0 18.0 
~'ovpsr 91 .. 0 78.0 

H~~~1--c63b:-a__-f6'g-:g :~ 
£; ,)VPS T 210.0 1 JOe 0 ,~ 
~ I~'EX w 12 _ 
L--.cJ!1 Tll.4..\....J...QS~_OLlONLPF.Q!1Af:ll.LJly IS L. QQ1Ul_ " 
.. . J NO E X = 13 .-.. 
1\i.:'NUMBER OF SOLUTIONS REQUt=STEO IS '5 ,': l !F' 1,..r.EX:: 18 ' .... 
rW.~~N # ~OB iU~M~B.!....Ll£~_,Q___LlAELY.E.Rs..l.na. i .-i i 
-: ,-' Upp ER liMIT ON NUMB!; R OF UN as THAT (AN BE ADDED fOR EACH CANOl DATE IN EAtH YEAR l-:S ~ r:: _ 10 10 10 10 10' 10 10, 10 10 ·:1t '~ 

~,,,,'-. (~e~trm_~h-~RGnrAiE$,= ~~,.I 
t·.J,~ .;, ::,~ , 0 .. 0:;';/0 .. 0 a.g',,:, 0,,0 0 .. 0 C .. O 0.0 0 .. 0, O.O;.!~_ t 
E<' b~ill.iliL~bNCUC_N'. S!4U'E L~~"'1Q 2'~,·" 

.... ~;1~?:1!\i :,'~<:;~',;', .:~~/,:, 
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<on 
en 

a.Jlt·.t/) • 
2 

H!fH:X:= 1 
.---- O~J El~~~~J~~JNC UCN.SJJH.L _~LI.Q_ ...... It ___ _ 

J 
t NDt)(:: 1 

1---- jJtU.EIXJX57~~.rit.UtN . .s.I!T.~ .. J'L..- «;.-- ___ . ____ . _ .. _____ . __ •. __ . __ . ___ .... _ ..... ____ . __ .. __ ... ___ ._ •.. , 

; " J tllH)( ... I 
IllIJl\,' LVl I UNt UrN ~dl\n 

, "'J" t,il,' 9 

" \ NI\! ~.. , 
o UJ t'" ! 1 Y t I UrI( 1 HltI !J 1 " H: 

1%')1 , t. 
(, 

H10EX .., 1 
ORJE~!'bX~·s{~llO~Lll.Uf 6 TD_L 

,-
i 

~ .. 

(I tr) . t· 

'1Ll 

~ 7 i INDEX: 1 
r--0.BJ.f~H~j8~~N.tI.I.C;N STHE q TL-9 

r 8 -
f !Nflfx= 1 
~ .. QQJf'ir~~i8~~f>,JtUnfLSUIf_.JllJ.Q..:-J.o_-_-______ _ 
l 9 
~ IPiOF)(:z 1 
~ .. -. 06JE~T51~3S flltltllrtL5.JAT.E. __ .. lLJI1 .. _1.1_ .. ______ . ____ . __ . __ _ 
• ~4 ~ ?q. . 
;i 10 '. . 
f.: iNOfX = I ' 
~_OflJECTlVE_ FUNCUQN ... SJ.AIE._.1LTQ __ IL:.c._. __ . __ .. __ . _._._ 
. 3831580.. . . .....:.--------------- - -----_._----
~ 11 
l WDEX =. 1 
~a6H£_r !V~ fUflt.U.O.tf. SIft.U ___ l:L!P-.l_L..... _____ .. _ 
~ ,lob~71. . . 
~ 12 l U10EX .. 1 . 
t QBJE~I~Yt·ij~~Nt:urtLs..lAlf.---l.u-O:-lte-. --.. -_. 
~~ 13 . . 

b
· INOFl( '= 1 . .~I ; 

.' . uaJ~b~~j9~~NtJ teN.. SolAr£. -. Ji. TtL_.l.5. - _ -.. -~- --_._. ~------- - .. ~'j 
.... . 14 .' . .' ~;;o: I. f; t NO EX:: 1 . . .... I 
·Ri.·. . tl.!.fC.TlVf;. FUN.tUQ:~L$lAl.L. ____ l§_.IQ'__l~ ___ . ______ ·_..:. _____ .. _· -'----. . 1.= .. ' '.1.'. 
:":~., 5ZC;632Ii '. . . . . . . . ~ " 
,~'~:;8s«.uI.ulrL!¥ 1 VAfttASlE ALT~RI1ATP/..fC ·V VEiR' . . , . .~ t 
~.. COftr -(iURA! (ON·-fORI. yf A iCl99%:" 'li!4D'E r.sl!..-M 15""- -- .,. i!., ·f 
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I APPENDIX E 

On-Site Test Modified WASP-

On$si technical assi 

week of "May 14, 1979. 

was 

The NRRI representative worked with proj 

n9 

coordinator from 

engineering department and scientific programmer from the computer 

applications department. The following is a bri description of the 

on-site technical assistance prav; by NRRI. 

Monda, 14, 1979 

All WASP modifications were outlined to FPSC's staff. The basic 

functions of each module of the WASP package were identified and the 

major effects of the modifications were briefly analyzed. 

The work schedule suggested by the NRRI representative forh1s 

stay at FPSC was di scussed. Arrangements were made to assure accerss i ... 

b111ty of computer facilities all times the FPSC computer was on ... line. 

IS 

Mounting the WASP tape and loading the card-decks on disk required 

a visit to the Florida State University's central computer terminal. 

The WASP modules were then copied from the tape on disk so that they 

could be more easily accessiblee 

An attempt to compile the VARSYS module showed that IBM and CDC 

Fortran compilers were slightly 

of the source statements were 

the computer~ The same 

a 11 programs to FPSC. 

fferent@ minor modi 

in n"'~ ..... "" ..... to compile on 

t runs proved 

1 



Tuesday, May 15, 1979 

FIXSYS and LOADSY mQdif1ca~ionJ! wel'l ",e.entedto FPIC's stiffs. 

The lOADSY module was analyzed in detail and the modified fortran state

ments were expl ned.. Data preparation procedures were outlined and 

sample test data were analyzed" 

FIXSYS and LOADSY modules were compiled after the necessary source 

modificationse Test runs with sample data were successful. 

Wednesday, May 16, 1979 

A source listing of NATURE and CATCH22* programs showed that several 

character changes were necessary before compilation.. These character 

differences appeared only in programs transferred by card decks and not 

in those transferred by tape. This occurred because the tape was written 

after the IBM's EBCPIC character system was translated to BCD system 

for use by the CDC computer. 

CATCH22 was successfully run "I,,,d bi nary fi 1 e LOADDATA (created by 

LOADSY through logical unit 22) was retrieved and listed. Careful 

examination of the file's contents :showed no flaws in the piecewise 

were 

on of the inverted load duration curve. 

MATURE program was run successfully with test data. 

modifi ons made in CONGEN were analyzed. Sample data 

~nn'".~m was campi 1 ad and run successfully after 

source changes. 

or 
that is used to retrieve binar~ 

debugging purposes 0 • 
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PWCONGEN was expounded to FPSC's staff. Subroutines PWLOLP, 

PWADD and function PWFUN were analyzed and detailed fortran programming 

information was provided. 

and sample data analyzed. 

Data compilation procedures were explained 

The proper method of using PWCONGEN in con-

junction with MATURE was emphasized. 

The necessary changes of source characters were made before 

successfully compiling PWCONGEN. Running procedures were established 

and the results from the test runs were checked for errors and analyzed 

in detail. 

Since the CDC's single precision accuracy is compatible to IBM's 

double precision, it was decided to chang,e all double ... precision variables 

to single precision. This required extensive source changes in the 

LOADSY and PWCONGEN modules. Both modules were then compiled and the 

test runs showed no accuracy differences in LOLP calculations. Hence, 

the same changes were performed in MERSIM and DYNPRO sources. 

Friday, May 18, 1979 

MERSIM and DYNPRO modifications were explained and data compilation 

procedures were analyzed. The DYNPRO depreciation algorithm was exten

sively discussed in both the salvage value and fixed change rate options. 

The proper running p~ocedures were presented. 

Compilation and test runs of MERSIM DYNPRO modules were suc-

cessful. The ts were analyzed and y interpreted. 

The results the test runs of all modifi WASP modules were 

checked again and compared to those ined OSU. The changes 

from double to single precision in LOADSY and PWCONGEN did not affect 

the accuracy of loss-of-load probabili calculations as was expected. 
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The test runs were also compared to those listed in the WASP procedures 

manual. The comparison showed no inconsistencies. 

Saturday, May, 19, 1979 

NRRI and FPSC·s staffs met to discuss the modified WASP applica

bility in rate cases and power pooling studies. The NRRI representa~ 

tive extensively analyzed the proper procedures for data compilation 

for both of the above cases. Supplemental instructions were provided 

for the use of two auxiliary load forecasting models that FPSC had 

acquired and intends to use for load forecasting. 

Several suggestions were made by FPSC staffs for further minor 

modifications of ~ASP. These were later implemented and are included 

in a tape that will be sent to FPSC along with the final report. After 

lengthy discussion on DVNPRO depreciation algorithm, it was agreed that 

although the currently available options (salvage value or fixed charge 

rate) are reasonably accurate, further research is needed in this sub

ject in order to increase the efficiency of calculations. 
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