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I- INTRODUCTION
 

A. PURPOSE AND SCOPE
 

The purpose of this manual is:
 

o To present the planning modules of the CADPAD package andexplain their use in planning WAPDAthe distribution 
sys tem. 

o To present the :Aw 'Aosohy of load forecasting and systemplanning for electrical power distribution systems. 

o To outline procedures that have been developed for datapreparation and program application at WAPDIA. 

o To document details thoseof procedures. 

o To serve as a refrence, a long with the Users Manuals,for those waiitilig to learn about CADPAD and how to useit. It Is rec.mmended that all users study thealp.i'.Cabie sections of this manual before using the 
]jrograms. 

o To serve as a reference for the transfer files,spreadsheets, and utility programs developed for use withCAf)PAII as well as other useful information. 
To give some e.xam;.: [es of data and procedures to help 

ciaa,',fy tlem thein m.inds of the users. 

I1- ()W(ANIZATI'ION OF TI, MANUAL
 

Section .11 
 of this manual gives a brief overview of the CADPADpackage, including the planning modulesanalysis as well as the feederand feeder data storage and manipulation modules.rema Ir,,-r' of the manual describes only the planning 
The 

moCu les.

Soect.on 
 .11 gives general background in1formation on the philosophyof d i t 'IriI,i on load for'ecast:ing using the small-area approach. Itu1isct3szec the requireme ts of load forecasting for distributionsystem Iplanning, the ch1aracteristics of customer and load growth,densities, etc. It discusses the components of growth and factorsinfluencing growth, introduces the concept of multi-scenarioforecasts, reviews different forecasting techniques, and suggestsways of reducing errors in the load forecast and in the forecastdata. It also discusses the use of customers versus land-use as abasis for the forecast, and which forecast module to use fordifferent kinds of areas. It ends with a short introductionwAys if improving or calibrating the base year if 
to 

data certain
kinds of information are available. 
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Section IV provides the details to or.ganize the necessa.ry data forbeginning the development rof the load for'ecast. including gridccor'd iY jte systems, lo. profi l.es, r41ob !P cus tomer, or lrd-useforecsts and base year. c7-stomer • data. The base year. customer, dataprepo.ration is by far. the most laborioius rjnd time-corisumin. part ofthe d ta. rpraep.gration arid deltailed procedures are given, including
rW , rrl,. nri i.nstruc tors, uJrta en try for'ms, spreadaheets, VAXuttil.ity pr'orgra.m, and tra.nfer files to the userassist in this
work. Procedures are also given for checking the data after it is
ComplIle. Data items that are unique to the D[F and 'LF modulesare a ]iso di. ;c1issed. 

Sect.ori V gives additi.onnal descriptive details about calibrating
thle base yea' data, and creatini the horizon year customer maps inL.[,P. ThIs is the heart of the DLF forecast and is the most,Iif f i ,11.t 1at of thI,, wor'-k . Again thie tools of sp:-'readsmeets,
ut i. i ty pr'ograms, and transfer files are used. There are twooptions given for creating a Start Year map, which is a mapdefininj what year growth will begin in any empty cell in the baseyear' but with load in the h-orizon year. One method lets the usermaua].] y elter tjme years and the is another automated procedure

at. gme'a tealml the start years using a weighted raandom raankingprocedur'e to choose the order that cells startwill to have,usf:otmere load growth. After the DLF forecast is completed, other 
p:ru'edu tes are given for ad,just ing the load maps to match knownfloads from either the FEEL'E-SlTE database loads for the base year.(normally these originate in FEEDERDESIGN) or the metered loadings
of the G'rid Stations in the base year. 

S)tection V-1 describes the use of SLF loadthe forecast modules afterthe base yea' data is set up;, according to the procedures of Section1V and the base year customer, data is checked. The procedures are
diflerent for DLF and SLY from that. point onward. 

The conve rsion of customer data to land-use data is explained andsample spreadsheets are given to assist the user. A procedure isgiven to create a vacant-useable land map which the programrequires- Data calibration is discussed and instructions are given:n entering other data that is to SLF.unique Two procedures aregiven for runnig the actual forecast as follows: 

The first is the standard procedure for forecasting growth for 
a large urban1 area, and it follows the procedure outlined in 
the User's Manual. 

The second is a special procedure which does not follow thestandard procedure, except at the beginning when the factor maps and preference maps are being set up. The special
procedure uses transfer f.les and one of the VAX utility
programs to allow the user to control the areas where growth 
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occurs, to control the number of cells where growth occurs bylimiting the amount land can be used in aof that cell, and tocontrol the concentration or scattering (with respect to the
highly preferred ar'eas) of the cells receiving growth. 

Sect-1 on VII discusses the Lweiieril al'pl-,roach to Grid Station :lanningand introduces the SUBSI'['E module of CAD)PAD which is used for GridS'Ital. ion planning. The TE data-1.1135[r.equirements are p-resented and,c,) t..ope ,)f data Is .tissed. 'Phel-'te is a sub--ection explaluinghow tlhe prog ram w'Hks, one stb---?section on the ro'ults outp--,ut fromLhe program and another which outlines the major steps of a typicalapp]lication. The section ends with a summary of what the program
does and a summary of the required and optional input data. 

')eo-t iol V[TI lists the input data Items and identifies the sources,,f the data used in a SIBSITE study of one of the WAPDA operatingHi, [vi.sins. The major part of the Section consists of the step-bystep p.,rocedure of entering the SUBSITE data, showing the program
meis and p,ompts, and the user responses. 

Section IX presents a step-by-step example of using SUBSITE to planthe future Grid Stations of a study area, showing the program menus
and p-,rompts, and the user responses.
 
Section 
X discusses feeder planning and in-oduces the FEEDERSITE 
module of CADPAD which is used for feeder planning and for finetniLng the G'id Station plan from SUBSITE. The FEEDERSITE datarequirements are p--resented and each type of data discussed.is
There is subsectiona on* how to use the different constraint andoptimization options available in program, onthe one how the program works, one on the results outputs from the program, andanother which outlines the major steps of a typical application. 

Section XI presents a step--by-step example of using FEEDERSITE to
plan the feeders of a study area, the
giving program menus and 
romts, and the user responses. 

Section XII discusses the transfer of the bus and loadsbetween FEEDERSITE and LDADSITE using the NODESIM 
data 

module ofLOADSITE. The normal procedure for this load transfer is given,and a special procedure is also given for use casesin where theNODESIM capacities for handling multiple buses in small-areas are 
exceeded. 

The Appendices contain reference materials for the tools which areavailable to assist the user in data preparation, prog'am
application and results processing. 

Appendix A discusses the use of transfer files thein CADPADmodules and gives a list of the transfer files available. For eachtzransfer file, a description, including what needs to be donebefore running the transfer file and what the transfer file 
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ur' iucns, and a 1lStIs i of tIe t;ransfer file are TeCi;uos:rot', fi.les given.are te, on:, o, In alph-rh. Li cal order.
 

AlpigacJ I.x I1 d.[cunn- th w "
:1 , spinndsheeto I"e the i.ririu:l ii1
] o"irinprd i t:e:ainc ' d," i':t I I1.1] ll ;iri1 ,.-i ea:amF,] e of each n)h1Ti rr'a n.l:, h.nbehlI: ni o ilot,. . 

/Wlj"(I Cl Pl;nt( li o VAX ut:] I t 1.''ogl'amPv which wereuipo F'ITRAN, dove loldj1,to n _I 1. In da Itn t ,J,:,'t'lt.on a intJi n 
el,,n t.I on and Irocos:M I',. Aand IM. of each proz'arm is given in a.lphabet.cal 

Ot' ilt' . 

Appondix D de-scri be-s om 
"" the VAX 

useful commands and procedures availablefor tranFerr.ng files I:.o and from the forPC, sortingnod comipa~tring file10s . for1' ap Luii g so ions , and "ainlhe-' VAX Edit[or. e en sess f>'C 13A sect,:,io f a VAX EdiLtor manual Is includeld forthi'o 
 wIsh ing to learni more about MeLii-VAX Editor.
 
Appnndix K! presents 
 :i OIVERT :'rogram, used onFrom the PC to collvert.one coordinate exystem to anolthez., normallS from Geodeticcoordi. ates (latitude and longitude) to L-ambert coordinates (thoseused on the SOP maps ) . The Input :ar ame te's nee ledprogt'am are given and to use thea step-by--.step procedure is given, includingthe program menus and prompts and the user responses. A copy ofthe Usev Guide Is a]so included. 

[1- LOAD FORECASTINIG 

Sections IV, V and VII give procedures for preparingdata for the base yearload forecasting. These procedures were developed to takeadvantage of the data that are available within WAPDA,having to and to avoidcollect land-use data, which .s commonly used but whichwould take much field work to coamplie thefot WAPDA areas. 

cnsiLSsTh 
customer 

data available basica] H, of lower consump'.tion byclass for each batch, available in data files on thecomputer. At the VAXDivisions. batches are markedtotals on maps, villageare entered on forms, and industrial customersidentified. areThe p:rocedures,
and 

using transfer files, spreadsheets,utility programs were developed to help the user b'ingthese data together in a LOAIlSI'I'E dataa-.e, 
all of 

'11111. so the forecast can be 
'

!14-,lme may consider thist. procos: t.e be cmli:, 1 .1ot ted but:way to it is the besluse the availabl.e data, to give the most accurate basis fordeveloping the forecast. Tie process also div.desmanageable tasks so the 
the work intothat users are not overwhelmed withmagnitude of data and work involved. 

the 
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WAPDA personnel are investigating alternate ways to accelerate the
development of databases and load 
forecasts. The 
WAPDA engineers
have gone through a process that uses the most accurate anddetailed data avail;ble, and under-stand pr'ocessFjthe and the datainvolved and the resuilts des:ired, and as a result they are in aposition to uso she't-cuts and tio understand the effects on theresults of 
 .ny chanies 
that tley may have con ider-ed - Theprocedv.en; in this manual are only a ofs-t tools to achieve anend.. 

Figure I-1 shows two [ossible paths for developing a load forecast.On the left hand side of Figure I-i are the steps of the procedurespresented in this manual and on the right hand side are the steps
of an alternate to that procedure. 

One way of developing the base year load maps is to use thema, which can be created by NODESIM 
load 

when the bus data is receivedfrom. FEEDERSITE. Section V.J.1 describes the use of this map inadjusting the forecast load maps so that theIn base year the loadmap matches the load map from FEEDERSITE. , In other words, if thatp-rocedure is followed,, the base year load map is the same as theload ma, from FEEDERSITE, and the future load maps are adjusted bythe same amount as the adjustment that was made in the base year
load map'. 

The FEEDERSITE base year loads normally come from FEEDERDESIGNwhere a procedure is foravailable allocating G'id Station o1:feede-r 1oads the orto nodes buses, based on the connectedtransfo'mer- kVA at the buses. This information is created attime the feeders afe digitized using the WIDGIT 
the 

program. In thefutlu1re. information will come from tie WIDGIT,/RDB database. In thefuture there may also be some way of getting actual transformer]nads, int-o the FEEDERDESDIGN and FEEDERSITE databases. That wouldhe id- a] for creating the base yeai load map. 

The ulser might ask why we go to all the woH of creating customerdata if we can create a base year load map directlyVEEr[ .:'EsIIGn,/ FEEDERSITE data. The answer is that for 
from 

the base 
year tLat would be fine, but. in order to forecast the futureg"rowth the most accurate way is to forecast each customer class
annual g-rowth and then convert each class to customer class load.
 

If a sat.Isfactory way could be developed to forecast loads withoutthe customer data then customer data could be avoided. ForIe.:amle, the future load maps. might be developed from the base year,load map using the functions available in Map Mathematics ofLOADSITE. First, user havethe would t-o define the rules of loadgrowth and then use Map Mathematics to implement those rules. Itmay be that the rules cannot be al:.-:.lied using only Map Mathematicsbut that a FORTRAN program could be develop:.ed to apply the rules
and create the future load maps. 

Again, this approach would involve more assumptions and be lessaccu'ate, but the increase of speed in getting results might
justify that loss in some cases. 
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Developed Procedure Alternate Procedure
 

Collect Batch &
 

Village Data froM
 

Divisions and
 

Billing Tapes
 

Distribute the 

Subdivision or Grid 

Create Base Year 
 Station loads to the 
Customer/Land-Use SMall-IAreas for the 

Maps Base Year
 

Convert to Base
 

Year Load Map
 

Develop Future 

Load Maps
 

Forecast Future
 

Customer/Land-Use
 

Run PlanningConvert to Future 

e oPrograms SUBSITE
Load Naps a nd FEEDEISITE
 

FIGURE [-1 - POSSIBLE PATHS FOR DEVELOPING A LOAD FORECAST 
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D. ECONOMIC EVALUATION 

The SUBSITE and FEEDERSITE 1rograms givo the economics of one 
particular study year at a time. In order to evaluate the 
economics of a complete expansion plan, and to compare the 
economics of alternative expansion plans, it is necessary to 
translate the economics of all the study years of a plan to a 
common basis and get a total for comparison. The usual method of 
comparing costs that occur at different years is to use future 
worth, [present worth, ,or a combination of the two, to convert all 
the costs to an equivalent worth at some common point in time. 

The user has two alternatives for doing this. One is to use the 
Economics module of SUBSITE, and the other is to use a spreadsheet:
set up:. to perform the calculations. The spreadsheet PWECON,
described in APPENDIX B. has been provided. The user should study
the spreadsheet and the Economics module of SUBSITE and decide 
which one to use. The spreadsheet is easier to use and has the 
advantage that the costs can be entered in terms of base year 
costs, whereas in SUBSITE the user will need to determine the 
future costs manually or by setting up a spreadsheet to compute the 
future costs. 
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II. 
 CADPAD OVERVIEW
 

A. COMPUTERIZED DISTRIBTION MAPPING AND PLANNING SYSTEM
 

The specifications of WAPDA's mappingidentified in the and planning system wereDistributionspecifications, WAPDA 
Mapping Report. Based on theseproceeded to pr'ocuresoftware (Computer the completeAided Distributi,jn CADPAD

required Planning and Design)computer hardware and theandwas identified to support 
per ipherals. The CADPAD softwareWAPDA's mappingbaseline databasedistribution and makenetwork theEngineers data availablefor feeder analysis, load to the Planningforecasting,and sizing and substation sitingdetailed area planning studies.
 

WAPDA Distribution 
Planning HeadquartersVAX-:38QQ0 minicomputers with 
is equipped with two DECr combinedMegabytes disk storageThe systems interface of about 6color graphics Tektronix 4207 

with the users with high qualityterminals.quality Tektronix For digitizing,4211 one toy
each machine. 

color graphics terminalThe is attachedTektroniv with42 - terminalsCalcop interface9100 AO size digitizers. with two
attached with the DEC 

Two Calcomp plotters aremachines forp alsolotting maps.speed line printers In addition highare available for harad opy outputs of theresults of various CADPAD modules. 
DEC VAX-3800 minicomputers
printers, plotters 

with color graphics terminals,and digitizers linehaveeight Area Electricity Boards with 
been installed all the 

Quetta AEB the exception 
in 

installation of Quetta AEB. Thehas a DEC VAX-3600 machine instead of a DECVAX-31300 machine

1. WAPDA Mapping System
 

The requirements
ascertained of WAPDA Mapping database wereand documented firstin the Distribution Mapping Reportdevelopedi in 19837. It hasmake it compatible since, been revised.. with APD.. and updated toMapping evolving requirements.Report, comprehensively ThedescribesMapping System. WAPDA's DistributionIt covers the following main areas: 

Mapping of WAPDA's Distribution Feeders (Both HTand LT) by contractors
 
Mar, Updating 
 Procedures and Maintenance of theMapping System 

Computer Hardware 
building 

and Software re:Juired forand maintaining Mapping Database and Maps 
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- Surveying/Drafting Equipment required by WAPDA 

- Manpower required by WAPDA thefor Mapping System 
USAID commitment of funds for the development of WAPDA'sMapping System was about thirty million US dollars. Bids formapping were submitted in 1990. After negotiating the ratesand settling the terms and conditions, WAPDA signed contractswith four contractor. in 1991 for distribution system mapping.
These contractors were: 

GEONEX 
Lahore and Gujranwala AEBs 

I CC 
Islamabad and Peshawar AEBs 

Black & Veatch / Techno-Consult
 
Faisalabad and Multan AEBs 

TECHRED 
Hyderabad and Quetta AEBs 

Later Black & Veatch / Techno-Consult were disassociated from
the contract'and their share the woork wasof load distributedbetween TECHRED and (GEONEX. The contractors were to provideWAPDA with Distribution Record Maps (DRMs) on various scales,Key Maps of completed Divisions and database on magnetic topesaccording to the specified WRDTP formats. WAPDA is building upits mapping da tabase by read irng tapes provided by the
Con tractors. 

The mapping database built up at each Area Electricity Boardwill be used for feeder analysis / rehabilitation, systemexpansion and area planning. Mapping Directorate has been setup at the Distribution Planning I/Q at Lahore and engineershave been assigned at Area Electricity Boards for handling themapping work. Data collected will also be used by Accounts andInventory for assets accounting and costing etc. 

2- WIDGIT and WRDTP, AM/FM - Circuit Digitizing ard Database 

WIDGIT is the program which in the past was used to digitizefeeder circuit data into WIDGITa database, to be used by theFEEDERDESIGN program. It provided an efficient way ofentering the data needed for circuit planning, analysis and 
design. 
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WRDTP AM/FM is the new digitizing and mapping programdeveloped for WAPDA. It utilizes a Relational Database (RDB)
and stores and accesses much more data than the originalWIDGIT program. Although WRDTP AM/FM will be used for other"tasks, one of its functions is to do the job that WIrc-'IT wasperforming in the past -to provide feeder circuit data to theFEEDERDESIGN program. It has the capability to retrieve datafrom its database and create direct-access FEEDERDESIGN CaseStudy Files which can be directly accessed by that program. 

WIDUIT was the original mapping package offered with C'ADPAD.WAPDA enhanced the specifications of WIDGIT and placed order on th-e suppliers ABB-ADD to develop a full fledged relational
database management mapping package. 
The term AM,/FM is theindustry standard for Automated Mapp:,ing / Facili ty Management.
The enhanced WIDGIT version, 
the WRDT' installed at WAPDA
computer sites allows the users to develop a relational
database of WAPDA-s mappiIg system comprising the HT and LTnetworks and comprehensive background geographical 
info rma t ion. 

The WRDTP AM/FM package has enhanced capacities with oneelectrical layer comprising HT information and ninety ninegeograp:,hical layers capacity. At- the present moment. 17 of theninety nine layers are being used to store a variety ofbaclground information required by mappi.ng and planning
ret':sonne !. 

Lata in WRITP is stored in a slpecific format which is knowil as
WRI)TP format. WRDTP stands for 
 WIDGIT Relational DatabaseTi-ansfer Progr'am. 
The WRIYTT formats consist 
of a number of

different type of information cards with each card havingdifferent types of field wi 'livatying capacities. The typ,e andlength of d&.ta fields is determined by the kind of information 
contained in them. The data fields may contain information
petaining to equipment capacities, line length, X-Ycoordinates, conductor types, labels, node numbers, unique
identifiers and many others. 

The WRLTP is built around DEC"s RDB package which is known asDatatrieve. 
The DEC package is fully installed at theDistribution Planning Headquarters machine and its kernel
software is installed at all the Area Board computer systems.This enables WIDGIT RDBMS to run on all the systems. WAPDA users were provided comprehensive training on the DEC RDB andalso on the capabilities of the WRDTP AM,/FM package. These
training sessions were conducted duping 1992 and 199.. 

WRDTP is a true AM/FM (Automated Mapping and Facilities
Management) package and greatly enhances WAPDA-s efforts to 
automate and integrate its mapping and Llanning functions. 
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WRDTP is the format structure under which all electrical and
geographical information is stored by the program. A number of
WRDTP data cards have been designed to accommodate the 
information specified in tho WAPPA [1ap.7i ntz Dataas- Tn 191I 
WAPDA entered into cont.racts with several contractors to
inventory, field survey, .l.ot mal:,s and proy. ide all the mapp 1.ng
information to WAPDA oi magnetic, tapes i n the specifIad WRI'lT'formats. WAPDA the datLa tapes onItI ,,mu tarreads m ieic 1: 

systems and gradually buildsl: its ma,];,inq database. A]l A-ea 
Electricity Board- will have information on their HJI and LT 
system whereas the ileadquarters w.ill have informatioi on the
entire system which was surveyed and ma -ed. WRITI' program
enables WAPDA to build up, thie mapping database from the 
information collected and rrovided by the mapp:ing contractors 
on the specified fonata. 

3. Capabilities of WRDTP AM/FI Package
 

CALPAD's enhanced mapping module WRDTP AM/FM is a far more
advanced package than the original WIDGIT which WAPDA used 
during the initial stages of computerization. The mapping
system can be built up in the current program by two methoids. 
First one of these methods is by digitizing the available 
maps. Put dJ gitizi1.ng -1s a comparatively slow method 
recommended only for map ulpdat: ng and not for en tering
complete mapping information from scratch. The other method is 
by reading files -,repared in ASCIi in the specified
WRDTP data formats. These fo,'mats were supplied to tle mapping 
contractors after the signing of the contracts and the 
contractors developed the magnetic data tapes comprising
malp.ping information according to these formats. 

At the WAPDA computer insta ations, the data tapes were 
copied on to the disk and then read through the WRLTP p-,r'ogram
to convert it to the mapping database. The ptiogram is capable
of generating logical errors as well as errors in the data 
formats. Error free files are accepted and converted to 
mapping databases and files with errors are returned to the 
contractors for corrections. In this way WAPIA mapping 
database is built up. 

The WRDTP allows the user to change or modify defective data 
either by digitizing or by editing. The editing functions 
provided are powerful and flexible and the user may fetch any
kind of data for on screen editing. Similarly powerful editing
tools are available while digitizing. An excellent feature of 
the program is user defined display and plot choices. The user 
may display or plot any or all layet-s or any selected number 
of layers of information. He may also select specific
feeder(s), windows defined by coordinates or any defined 
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IO .'g onI ( .a) r 1I n. or' F tI f) 'm t. Ie, t I vo IV.lor di zi: I nl,~ )' . I, n e I en) r .
1his allows f"or viewingr map i'ormation m- p]_otLtinzg maps

according to VequI emen ts of dll feren tu: p ,S' foi' v\'rlous 
end use:s . For examl]e. load f> rocasting and plarnnning enj.nee ro 
and inventory personnel have widely varying requirements for 
viewing information. All these vequiromen ts can easi.ly be 
catered for in the WRDTP program. 

Another enhanced feature of the WRDTP AM/FH is the powerful
Report Generator. The Report Generator allows the user-s to 
define their reports on virtually any piece of info rmat.on 
comprising the mapping database. After selec ting the 
information, the user can define the report format exactl.y es 
he requires it. Using the Report Generator facility, the user 
can design tailor made report suit.i ng spec ific needs 
extracting data from any table. Moreover, the data can be 
extracted in many different ways by using logical and
 
mathematical operators. Further speci fications can be applied 
by limiting the data to a certain layer, feeder, polygon or 
user defined coordinate window. The report comprises data in 
columns followed by summarized information. The choices of 
selecting columns and their placement lies with the user. The 
report formats designed by the user may be saved permanently
for later use. Report formats once defined can be modified or 
deleted should they become obsolete. The selection of tables
 
and columns is through entering the appropriate numbers as 
these are displayed on the screen menus. Eighteen predefined 
reports have been included for use and reference. The reports 
may be listed on the screen, sent to a :rinter for hard copy 
output or stored in files to be reviewed or printed at a later 
stage.
 

For example if the user wishes to list distribution 
transformers in a data file, he can limit the report by
defining the output to show only those transformers below or
 
equal to 100 kVA capacity or above 100 kVA capacity or between 
100 and 1000 kVA capacities. At the same time he can impose

other limitations by requesting that the information be 
confined to only one or more of the feeders in that particular
mappring database. The-e capabilities are of immense use to 
WAPDA because users from different departments like Planning. 
Accounts and [riventory can define their own reports to get
desired information from the common mapping database. This 
enhanced feature of the mapping database will be used by 
several users from various departments to :erform different 
jobs like Fixed Assets Accounting Verification and cross 
checking of Inventory Data.
 

This Manual does not cover the use of WIDGIT or WRDTP.
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B. WAPDA PLANNING SYSTEM
 

CADPAD is a modular package of programs developed for the electric 
utility industry. The name is an acronymn standing for Computer -
Aided Distribution Planning and Design. Figure I-1 shows the 
different modules of C ADPAD. and their relationship to each other 
and to other programs outside of CADPAD. With these modules, a 
wide range of work can be done, from long-range ( id Station 
planning to very detailed analysis of feeders to determine load 
flows, short circuits, voltage profiles, power losses, etc. 

The modules are WRDTP A,/FM, FEEDEFCIESICN. FEEDERSITE, LOADSITE. 
SUBSITE, and CADFIAW. Although CADPAW i.s not part of CADPAD, it can 
receive data from the FEEDERDESIGN iprogram and database via ASCII 
Card Image files. This may become a significant benefit if CAIPAW 
continues to be used specifically when the mapping database 
development is completed. Data for any feeder in the WAP)A system 
could be brought into CADPAW from WRDTP via FEEDERi)ESICN. 

I- FEEDERDESIGN - Feeder Analysis arid Design
 

FEEDERDESIGN is the feeder analysis and design module of 
CADPAD. It uses a direct-access database file normally 
created by WIDGIT or WRI:TP. and can send data to the CADPAW 
program and to the LOADSITE and FEEDERSITE modules of CADPAD 
via ASCII Card Imape files. 

FEEDERDESIGN will use Case Study Files created by WRDTF'. It 
has data editing capability (the same as in the original
WIDGIT ) with which the user can edit the WRDTP database or 
FEELDERDESIICN case study files. It also has tabular and 
graphical dispays, printout, and plotting capabilities. 

FEEDERDESIGN has data manipulation features. including load 
creation, which creates loads on the buses of a feeder based 
on the connected kVA at the buses and the metered load for the 
feeder as supplied by the user. Switching, reconfiguration 
and feeder type changes can also be done easily in the 

The design and analysis features of FEEDERDESIGN include 
single and three-phase load flows, short circuit analysis, 
protective device coordination, and capacitor application. 

FEEDERDESIGN can receive feeder segment data as well as 
switching and conductor changes from the feeder planning 
module FEEDERSITE. This allows the user" to do detailed 
analysis of feeder plans that have been determined using that 
program. 

This mn"vl does not cover the use of FEEDER'ESIGt'1. 
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C. THE PLANNING MODULES 

LOADSITE, SUBSITE, and FEE[,ERSITI aro the p;,aunin., module: . of 
CADPAD and together are sometimes. no a grnup . referred to as 
FEEDERPLAN. LOAD'ITE prov i,le- l, load fo roc as t, 2!!B:2T TV
determ.ines/plantis the Grid ta.t.inn s i and o, -t. ion ba-oI "nitr 
load forecast, and FEEDER-ITH cVmple:t ,'-- t),o planning by at aLy.::Ln 
t-hi :2HB2ITV 7"r'id ,y p1 an b,,;)),- t ::. i ie] i n t hh, f... . 1 . 

lJ' 2tat i 
n etwork. There are some app-ro::imatlonsi a umptions buil t it,anrd i.-

these modules and if the planner wants a detailed analysis-of h iz 
short-range results he can tr'ans fer' the pl.lanned system back to 
FEER'DESIGN for final detailed ana ylis. 

I- LAI)SIE-- L.,oad Forectisting 

There are 
two different versions of LOADSITE available. Both 
versions provide access to the SUBSITE program and both 
include the NODESIM module for transferring loads from
 
IAPSITE to FEEDERSITE or to FEEDERDESIGN.
 

The details of the LOADSITE data and operation are given in 
Sections V. V and V, so only an overview is given hare. 

Both versions of the prog ram inc]ude three models: the first.
 
is a (74loba] Model which conta ins a global or systen-w.i 'I,
forecast of customers or" land-use by customer class; the 
second is a Load Model which defines the daily load profile of 
each customer class; and the third is a Spatial Model which 
contains up to 65 maps of information on a geographical small
area grid. Spat.al at a requl. red by both versions inob'], le 
t;he base year customoer counts or laid-uso for each ,":stmr' 
class. 

a- DLF - Load Forecast Module for Rural Areas 

DLF is designed for use in rural areas which may include 
towns and small cities. This is the simpler of the two 
versions and requires, in the Spatia] Model, only a his
year custnomer or land-use map for each customer class, a 
horizon year customer or land-i.:: ream . for each c as. arnd 
a Start Year map tel .Ing when .;rowLh wi 1 s lart to :o-ur 
in an Initially vacant small--area. The program frec-ast.
five iteration years or for-casot ynrs of customer or 
land-use between the base and horizon years and then 
converts all years to load maps.
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b. SLF - Load Forecast Modu]e for Urban Areas 

SLF is designed for foreasting growth inl large utban 
areas. This is the more complex of the two vePsions and 
requires more spatial data and data ref I niIn the dynamjc
growth factors that t he program uses to, decide who r-. th, 
growth w:.i I be alloca ted. The 1,-or' "-1pp1 es. .1' , , 
year customer or land--use ma.S for each customer cias, 
as in the ILF version, but.l- ot. tle hor]on y.' m": 
because the prot,' am wi. 11 ,Clot-, e wi t o't' I)e0'mi h 
growth will be. H]owever- t;1? uM niust Supi .: ,ler 
Spatial data sucl as lh.ighwIy, t'ai 'oa,]d and watoI onp' 
to hel p the ,'ortram dofline thn pro- f.-II .Ie, d 'aA.- [,: ,
growth. The tu. ,r must a].,so define are-1-:: of po i .. : or 
negative attraction for growth and must ~e]1 thcr ;r,,-m
low importanit different grwth infl.uences: ar',: to th 

growth of the different customer cla-,ses. 

Before running the SLF forecast the user mu.-'orIv,it: 
customer counts (if that i.-,s the data he i usi)ng) in to 
land-ue . and imust define or compute the vacan t - ue -,.,-.
land in each small-area for the base year'. 'c'illl 
will assign growth of a class to the small-areas having"I
the highest preference for the class, but only if there 
is land available in those -mil]-ara

2. SUBSITE -- Grid St;ation Planninrg 

SUBSITE is used to determine the future sis and locationsz of 
Grid Stations, including defining the years that they should
be built and/or expanded. The user sup;,plies the subbstation 
data, cost and impedance data etc.. and the progral evaluates 
the ability of that system to serve the loads, us]ing the 
LOADSITE load map for the year being, studied. 

The user defines a set of Grid Stations for a study year.
including locations and sizes, and specifies any constraints 
he wishes to apply, and the program determines the l.oadings
and costs, and estimates voltage drops and losses for the 
given set of Grid Stations and constraints. 

By modifying the Grid Station sizes and locations, based on
results of a previous case, in a trial-and-error manner, the 
user canl detirmine the best set of Grid Stations for the year
being studied and for the constraints he wishes to impose. 

Normal ly , the user, should determine the best set of Grid 
Stations for the horizon year first, and then subsets ofuse 
the horizon-year-set for the intermediate years, determining
when capacity should be added at. the different Grid Station 
locations. 
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SUBSITE does not require feeder cir.cuit data. but Kno-e;hcd
synthesizes a feeder network f-r eacl case analyzed. Thun. , 

the results are estimates based on tMat nthess, n.d wh'len rk 
plan, perhaps with aI t,',rna Lvr:, ,nnplo, Q ,,]svrna1. . P- 1 -
results of the short nmd--medium-tarm v',, w':-: 107- .b,-e 
FEEDERSITE for a move detailed e vn iuhn , .:ith t- -, 
feeder system. 

3- FEEDERSITE - Feeder Planning with Gr'id Stations 

FEEDERSITE is the module where the (Arid Station lan .i me rged
with the feeder circuit data to do the more detailed r'lann.n!,
for the short-and-medium---term s t y poerid.I It nan also Wo 
used to analyze the e::i st nI srs-tm. com ari nu the exl.tni ,':, 
feeder coiductors and ,ot Itu' .ion with o.swi tchi ng .f etI 
configurations suggested by the program. 

FEEDERSITE has the capability of handling a large s\,stem
representing many feeders, and groups of Grid Stations, and 
this is the way It should be used. The program can i dentifv 
a larger nuiber of improvements for the sytem if a largei
number of possible connections ape aval.able between feeder t 
of different GrJd Stat. ione. 

In addition to the existing circui ts, the user can identl1.1 
any number of possible connection oints between feeders r. 
between parts of a feeder. The program can then decide which 
of these possibilities would be beneficial and use them in the 
Solution. Those that are not beneficial will not be used. 
The same approach i s used in new service areas. s lbh,. e
feeder segments are entered for the area and the program can 
dec ide which ones should be built. 

Different options are available for the feeder opt.imizaLi.on. 
The program can design a system for minimum load times feeder 
length (one factor in reliability), for minimum load times 
im:edance (which gives the lowest sum of voltage drops in the 
ystem), or for minimum cost (including costs of losses and 

costs of upgrading feeder conductor types). 

Results of the feeder plans from this module can be sent to 
FEEDERiDESIGN for detailed analysis and design. 

II - 10 
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III. 
 LOAD FORECASTING FOR DISTRIBUTION SYSTEM PLANNING
 

A. GENERAL
 

Distribution 
 planning involves 
 determining 
 the locations,
capacities, and installation dates of future subtransmission lines,
Grid Stations, 
 and feeders. Therefore, distribution
forecasting 	 loadmust predict location, magnitude,growth, with sufficient resolution 	
and timing of load

(accuracy and precision)in distribution 	 for usesystem planning. Three aspects of resolutionbe considered developing a planning study; 	
mustwhen when, how much andwhere. 
The 	following describes each aspect:
 

o 	 Where Resolution 
in space is needed in order locate
to

Grid Stations and feeders.
 

o 
 How Much Resolution of magnitude and density is needed in
order to size Grid 
Stations and 
feeders, 
and to help
determine voltage levels.
 

o 	 When Resolution in time is needed in order to determine
the date of installation of Grid Stations and feeders.
 
Locating load growth is accomplished by dividing the service 
area
into a number of small-areas and forecasting the growth of load in
each one, thereby giving a forecast of all small-area loads.
 
LOADSITE, the 
load forecasting module of 
CADPAD,
grid of small-areas which are 	

uses a uniform

also called cells. 
 This cellular
method is more complex than equipment-based methods (for example by
feeder service area) 
and 	may even be less accurate
term. However, 	 in the short
it is much more accurate in the medium and long
term and when applied properly is 
fully capable of providing the
required planning resolution.
 

1. Characteristics of Distribution Growth
 

For 	a large area such as 
a big City or a Circle, the growth
over time can be predicted by conventional techniques such as
extrapolation 
and regression. 
 One of the methods is
illustrated in Figure III-1.
 

Customer
 
Growth
 

Time
 

FIGURE III-i 
- GROWTH OF A LARGE AREA
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As the user begins to subdivide a large area into smaller
 
areas, the growth will begin to look different for different
parts of the large area and, 
as the small-areas get smaller,

the differences get more pronounced.
 

Experience has shown that as 
the size of a cell gets smaller,
the typical growth pattern will change from the smooth, long
term growth of Figure III-i to an 
"S-curve" pattern shown in
Figure 111-2. The size of cell 
giving this desired growth

pattern may vary from 10 acres to 160 acres 
(which corresponds

to a cell width of from 1/8 mile or about 
200 meters, to a

cell width of 1/2 mile or about 1000 meters).
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FIGURE 111-2 - S-CURVE GROWTH PATTERN OF A TYPICAL CELL
 

If the cell size is reduced to a very small size, the S-Curve
 
becomes a step function as shown in 
Figure III-3.
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FIGURE 111-3 - GROWTH PATTERN OF A VERY SMALL CELL
 

Different cells will 
be at different stages 
of the S-curve
development. At the beginning and end of the S-curve pattern,
growth will be 
slow. In the middle of the S-curve pattern
growth will be at a maximum. Extrapolation of growth will not
work for cells of this size but cells of this size are needed
 to 
give the resolution necessary for distribution planning.
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The LOADSITE modules are designed to handle the customer and
 

load growth for the appropriate sizes of 
cells.
 

2. 	 Densities of Distribution Loads
 

Load 	 density also 	var.ies throughout a study area. The mostimportant determining factor of load density is land-use (orhow 	 many and what k ind oF cuStomors ocscupy theIndustrial, 	 ccl I ) .commercial, and residential areas have 	 differentload 	densities and load profiles and these can alsodown 	 into subcategories be brokenof those customer types. In someareas Tubewells may be added 
as a 	class.
 

Load 	density will be zero
peak 	 when 

for cells with no customers and willthe 	 land is ful ly used orlimits 	 the maximum customersare 	 reached, unless the 	 consumptionCustomer is still 	 load perincreasing after 	
or 

customer saturation is
reached. 

3. 	 Components of Growth for a Class
 

Load 	 growth has 	 two basic components which are easily andlogically separated:
 

o New customers that added to
are 
 the 	service area,replacing past customers or locating in previouslyvacant 
areas. 
 A special. 
case of adding new
customers 
 is 	 the electrification of 	 existing
villages.
 

o New or 	 increased 
 uses by present customers.
Customers may add 
new uses such as 
TV's, heaters,
air 	 conditioners, more 	 lighting, etc. They mayalso 	extend altero- the time of usage into timewhich could 	 aadd 	 to the peak, load. It is alsopossible that some uses could be deleted or 
reduced.
 

4. 	 Factors Influencing Load Growth
 

Load growth is affected by many factors such 
as the economy,
tariff structures which may include incentives or penalties,
making the development of the 
forecast difficult. 
 This 	is
further complicated 
on a local distribution 
level because
other factors such as transportation and local employment also
have an impact.
 

Transportation is one key to land development. A new highwayor bridge can 
have a major impact on growth patterns.
 

Employment is also important. 
The location of 
a new factory
will influence the location of other kinds of customers.
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Other factors can 
also 	be important. of
Availability

amenities, utilities, transportation services, 
and security
can 
be incentives for development.
 

When 	 preparing the data and running a forecast, the userkeep 	 the above mentioned factors in and 
must

mind make changes andadjustments to data and procedures when appropriate. 

Of course development will not occur unless there is land that
can be developed or redeveloped to some other use. 
Therefore
land 	availability is of prime importance.
 

5. 	 Multi-Scenario Forecasts
 

It is difficult to predict 
some 	of the causal factors of
growth, so a multiple scenario approach 
is recommended.
user 	should run a base forecast with the factors 	
The 

he thinks aremost likely to occur, and then alternate forecasts areanalyzed, varying the factors that mostare likely to change,or that will have mostthe impact if they 	did change from thebase 	forecast. In that way the effect of changes in the basicassumptions can be determined and the impact on the futuredistribution system plan 
can be evaluated.
 

For example: 
 Will 	the new highway be completed?
 

Run one forecast for the 
"yes" scenario
 
and another for the "no" scenario.
 

For example: 
 Will 	 the Toyota plant be built? Where? 

Run one forecast for the "no" 	 scenario. 

Will 	the plant be built at Site A or 
B?
 

Run a second scenario using Site A and a
 
third for Site B.
 

Some possibilities 
are too important to ignore. 
 Since it isimpossible to forecast some of them 	 it is necessary to runalternative scenarios in 
order to be prepared with knowlodqe
of whichever way it goes. Much of the growth may hinge on
which way it goes.
 

6. 	 Review of Forecasting Techniques
 

There are a wide number of forecasting methods falling Intotwo broad categories; analytic and non-analytic. Non-analyticshould be mentioned because some forecasts for distributionplanning have some basis in these methods. For example, the
government may decree an economic development plan 	and predict 
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what the resulting growth will be in 
industry, commerce, etc.
The global forecast of a study area must take such things intoaccount or even be controlled by them.
 

a. Trending Methods
 

A common analytical technique for forecasting istrending, where the forecast is based on some analysis ofpast growth trends. The simplest trending technique ispure extrapolation where the future rate of increase isassumed to be the same as latestthe observable rate ofincrease. Although this is the simplest technique, it isalso the most prone to error because it is based on the
least amount of information. 

Regression is another form of trending and is similar toextrapolation but is based on more points of information.
In this technique a polynomial is fitted to the data fora chosen range of time and then that polynomial isextrapolated to give the forecast. This may be useful indetermining a global forecast for the LOADSITE GlobalModel but not usedshould be for forecasting individualsmall-area loads because it does not handle the S-curvegrowth pattern well, fails vacantit -in areas, it doesnot respond to causal factors and so cannot be used inmulti-scenario studies, and the two components of growthdiscussed in Section III.D cannot be tracked separately.When using this technique it will help to use alogarithmic, 
 cubic function 
 of the form
log(load) = at 3 -1 bt 2 - ct + d, to use six years of data,and to use a horizon year estimate (even if it is just

guess) as a check 
a 

and control. 

There are other trending methods that are more complexbut they all fail to address the needs of small-area load
forecasting previously mentioned. 

b. Land-Use-Based Methods
 

These methods use a combination of land-use (customerclass) pattern recogniition and load curve definition tomodel changes in load usage. The two load forecastingmodules of CADPAD, DLF and SIF, use these methods. Referto Section III.D and Sections V and V.1 for detais on
these modules. 

In DLF the user models these by defining the basehorizon year land-use (customer 
and 

locations) by class, andthe base and horizon year load profiies by class. 
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In SLF the pattern recognition is done by the programalgorithm combined with userthe definition of thecontrolling weighting factors and proximity functions,and with the data definition of the physical factors of area 
existing customers. The load prof.ile changes throughtime are modelled by the user in the 

the study such as highways and location of the 

end-use profilegrowth rates. These are comb inled into the class profilesand can be used to model. separately the loads and growthrates of different components of qrowth such as heating,air conditioning, liqhti.ng, motors, etc. 

In both DLF and SLF the two components of growth in thenumber of customers and growth of load per customer aredecoupled and separately controllable. 

Although the land-use based methods are simple inconcept, they require a lot of work in data preparation.
Without computers the data 
preparation and 
forecasting
would be much more difficult. With computers thedifficulties are justified by the accuracy and usefulness
of the resulting long-range planning.
 

B. REDUCING ERROR IN LOAD FORECASTING
 

It is said that the first rule of forecasting is that as soon as a
forecast is completed, 
it is wrong. However, if the forecaster
recognizes that and understands why it may be wrong, how it may bewrong, and much mayhow it be wrong, then the forecast can fulfill
its purposes completely.
 

Some kinds of error 
are serious 
which can be allowed for or
compensated for. 
 The forecaster should attempt to 
eliminate and
reduce those errors that will affect the usefulness of the resultsbut he must also 
use his time wisely and not waste time 
on
eliminating errors that significantare not or that do not affectthe usefulness of the results. 

1. Spatial Frequency of Error
 

Error may be considered 
to be either positive or negative.
Error frequency in 
this context is a way of expressing the
distance spacing between the 
areas -f positive and negativeerror. Figure III-4-a represents high frequency error andFigure III-4-b represents low frequency error. Low frequency
error is more serious even though in both cases it is possiblethat the sum of all error may be zero or nearly zero. 
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FIGURE 111-4 
- HIGH AND LOW-FREQUENCY SPATIAL ERROR
 

Low-frequency error 
is more serious for two reasons:
 

o 
 The magnitudes of low-frequency errors tend to be greater

in some individual cells.
 

o The accumulation of error is greater in some areas. Thisis the most serious case as can be seen by consideringthe case of one Grid Station located in the center of alarge area with positive load error, and another GridStation in the center of a large area with negative loaderror. The first Grid Station would be sized too largoand the second would be sized too small if such forecastload maps were usod to plan the Grid Station!-. if ther.were high frequency error this problem would not occurbecause within each Grid Station service area the high
frequency errors would cancel each other out. 

High-frequency error often occurs in the land-use or customerdata preparation. For example, if customers are put in anadjacent cell 
by mistake 
(or by the decision criteria), the
error in one cell would be positive and in the other it wouldbe negative. Even if these errors uccur in every cell, it is
high frequency error and is not serious. That means that forGrid Station planning, extra time should not be spent trying
to get customers in exactly the right 
cell because the
planning results will not be affected and the error willprobably be canceled 
by other errors. 
 For feeder planning,
more care should be taken because the feeder elements are more

sensitive to load location.
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Low-frequency error may occur because of the limitation of thenumber of classes that can be used. 
 Each class is defined byonly one load profi]e which must represent a range ofcustomers with various characteristics. Thus,for customers of a certain class in one 
it is possible 

part of the studysystem to have different load characteristics from the same
class of customers in a different part of 
 the system,
resulting in loads that are high inother when compared to metered loads. 
one area and low in the

This would be likely tohappen in a study with both urban andarea rural. area':.this kind of error Ifis detected adjustment can be made usingMap Mathematics 
to ratio loads 
tp or in
down different
 
portions of the load map.
 

Low-frequency error may also occur due to error in location of
new growth. 
 In DLF the user specifies where the growth will
bccur and then, if he decides that 
is not correct or if he
wishes 
 at
to look another growth scenario, he modifies the
horizon year maps and reruns 
the forecast. 
 In SLF, if the
user wants to change the location 

must 

of the future growth, he
modify the factors controlling the creation
preferences and then of the
 rerun the forecast. 
 These factors are
normally stored in the file YSPARM.DAT.
 

2. Timing Error
 

Error 
can occur in the timing of forecasted 
loads in two
different ways:
 

a. Growth Rate Error
 

The growth rates applied to the 
overall land-use or
customer counts in the Global Model, and to the growth of
load-per-customer in the load profiles of the Load Model,
can be too high or too low. This affects the forecast ofthe entire study 
area and generally affects the entire
distribution system plan timing.
 

Adjusting for overall growth rate error is 
very simple.
If the user decides that the 
growth rates used
planning the system 
for 

he can simply change 
for an area were too high, or too low

the installation dates 
to a year
when he thinks that load 
level should occur. For
example, if he thinks the growth rates were 20% too highhe might move an installation date from eight years 
in
the future to 
ten years in the future.
 

If the user decides that growth rates were wrong for onlycertain classes, it 
becomes more complex but the 
same
logic can 
be applied taking into account the proportion
of the total load that 
comes from the classes he wishes
to change the growth rates 
for.
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These techniques can also be 
used for multi-scenario
 
studies wnere different growth rates are to be compared.

For this, the forecast should be run using the highest of 
the growth rates being considered.
 

b. Growth Location Order Error
 

In SLF the program algorithm uses the factors provided bythe user to determine which cells chosenare first toreceive the growth. Even if the horizon year results are
satisf .ctory, the user may decide that areascertain
should have developed before others. 
 in this case the
 
user should revise the 
factors and rerun the forecast.
 
In DLF this is not likely to happen.
 

Multi-scenario studies can also be made in this way. 
For

example if the 
user wants to create a scenario where a
certain area will develop more rapidly he can change the

urban pole maps and their weighing factors to give more

emphasis or preference to that area. Urban poles 
are

factors of influence defined by the 
user for affecting

the development of certain selected 
areas. They may be

thought of 
as magnets of different strengths to attract
 
or repel growth of a certain class of customers. Section

VI.F.2 discusses the creation of urban poles.
 

C. LAND-USE VS CUSTOMER COUNTS
 

1. In DLF
 

In DLF the Base-Yea: and Horizon-Year maps can contain either

land-use or customer counts 
with no difference in the
procedure because the 
user provides both the base-year and

horizon-year amounts. 
 The one thing that the user must make
sure of is that the units agree with the units used for the
load profiles. For example, if the user chooses acres as the
basic unit then the load profiles must be in kW or kVA per
acre. If he chooses to use customer counts then the load

profile must be in kW or kVA per customer. Note, if the user
chooses kW then the resulting load maps will have to bo ratiod
 up by the inverse of the power factor 
to get kVA in the load
 
maps.
 

In some classes 
the user may want to enter customer count

numbers which are proportional to the 
kVA of connected

transformer capacity, if that information is available. For
example, for Tubewells he may want to enter kVA of connected
transformer capacity then loadand the profile units would 
have to be 
in kW or kVA per kVA of connected transformer
capacity, taking into the
account loading factor for
rl'ubewells. This provide awould higher accuracy for the 
Tubewells class where the size of one customer might vary from 
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5 or less to 100 or more kVA.
 

The main point here is that in
the 

DLF the units can be anything
user chooses as long as 
the units are consistent between
the land-use or customer counts maps and the load profiles.
 

2. In SLF
 

In SLF it does make a difference whether land-use or customercounts are chosen, because the user provides only the baseyear amounts and the program needq to know how much land isavailable for future growth. 
Customer counts can be used inSLF but they should be converted to land-use,of and the amountvacant available useable land determined, before running
the forecast algorithm. 
 As in DLF, the user is responsible
for making sure that the land-use units are consistent with'the load profile units.
 

D. DLF VS SLF
 

DLF and SLF are two different versions of the LOADSITE module of
CADPAD. 
 Much of the data required is the for
same both but the
philosophy of the forecast methods is different.
 

In DLF the user provides the base 
customer counts in each cell and 

year and horizon year land-use or
the program fills in the forecastyears between the base year and the horizon year.
 

DLF is well suited to rural areas, towns, and the smaller cities.
It can 
be used for larger cities but puts 
a larger burden on the
user to determine the horizon year land-use or customer locations.
 
In SLF the user provides the base year land-use for each cell, and
also the anddata factors needed by the algorithm to determine thelocations of the future growth for each forecast year, startingwith the base year and ending with the horizon year. 
SLF is designed to be used in 

urban 

larger cities where the dynamics ofgrowth can he applied and guided by the user, with the
program doing the work of determining where the growth should be.
The user guides the forecast by choosing and altering the factors
that determine the preference values of the cells for the different
customer classes.
 

SLF was used in a mixed urban and 
rural area,
Division, but methods had 
the Kot Lakhpat


to be developed to 
force growth in therural areas. It is not recommended that SLF be used for such mixedareas. 
 One possible approach for such areas is to forecast the
urban area with SLF and the rural area with DLF and then merge the
two forecasts 
into one for doing the system planning for the
integrated area.
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The area chosen to be forecast by SLF should include a city and its
immediate surrounding area, large enough to
forecast period. allow growth for the
Although SLF is 
not designed for part urban and
part 	rural areas, the 
case 
of a city immediately surrounded
vacant or rural 	 byland 	 is a normal situation for the program. Theproblem occurs 
the city and 

when the rural area is farther away or separate fromis not dynamically connected to the city or within itssphere 
cities which 

of influence. should also not be used for two separate
SLF 

are not growinq together in a dynamical]y coup] ed way. 
A forecast period of 20 years is recommended even 	 if the isonly interested in the results of a shorter time period. 

user 
effort is minimal and the The extra

insight into the growthpatterns are valuable 	 trends and
in making decisions 
for the shorter and
intermediate terms.
 

DLF can create a Spatial database of not 
to exceed 48 maps and in
SLF this value is 65. 
 For DLF databases, create them with DLF and
then use SLF to incr2ase the number of maps to 
65.
 

E. 
 LOAD 	CALIBRATION
 

Load 	calibration means to make adjustments to the base year loads,
or 
to the data used to 
create the base year loads, 
to make them
what 	they should be, or 
at least close to what 
they 	should be.
Ways 	of knowing what the loads should be, 
include:
 

o 	 Comparing the 
base 	year computed system load 
profile
shape and magnitude with a metered load profile for that
same area. 
 Most important are loads at 
the system peak
hour 	because those loads will be used for sYstem design.
 
o 	 Comparing the base year computed load map with a load map
obtained 
 from FEEDERSITE, 
 FEEDERDESIGN, 
 or WIDGIT
 

database.
 

o 	 Comparing the 
base year computed loads 
in the Grid
Station or feeder service areas with actual metered loads
for those same areas.
 

The user will have varying degrees of confidence in the different
kinds of data available. 
 ie will have to choose which, if any of
the data available should be used for calibration. 
He may reject
them 	all, having more confidence in his own results, 
or he may use
more 	than one kind of data for calibration. 
It all depends on what
he thinks is the most accurate and reliable information available.
 

Figure III-5 shows the order or sequence of the different possible
load calibration steps and the decisions associated with them. 
The
figure also refers to sections of this manual where details are to

be found.
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IV. 
DATA COLLECTION AND PROCESSING FOR LOAD FORECASTING
 

A. 
 STUDY AREA COORDINATES
 

The LOADSITE program uses 
two databases: 
a Global Database and a
Spatial Database. The global 
database contains the 
information
regarding the 
total number of customers 
and the customer load
profiles through forecast
the period. The
consists of maps which contain the spatial 
spatial database
 

information about the
geographical location of customers, loads, Grid Stations, etc.distribution planning, Forconsideration of geographical location isessential.
 

In order to locate loads and equipment in a spatial database it is
necessary to create a consistent coordinate 
system and refer all
locations to that system. 
When maps are received from the Circles
and Divisions, they may 
use different reference points
coordinate systems. and
For example, in a single Circle the user may
get one Division map with no coordinate reference, one Division map
with Lambert coordinates, and another Division map with 
Geodetic
coordinates (longitude and latitude).
 

All of the maps to .be used for a study area must be converted to
and located on a single coordinate system. For WAPDA, that system
should be the Lambert coordinate system as defined for the Everest
Spheroid. By using 
the CONVERT program, coordinates
coordinate systems from other can be converted easily to Lambert coordinates. 

EBASCO has previously supplied the CONVERT program to 
WAPDA.
has also been installed on the PC in the 
It
 

terminal room at LDA
plaza, 8th floor, in the subdirectory COORDCON 
on the D:disk.
 

The CONVERT User 
Guide is found in the 
file CONVERT.DOC with
Addendum in ADDEN1.DOC. an
 
These two files are in ASCII format and
can be read on-screen using the DOS editor or 
TYPE command, or a
hard copy can 
be printed out using the PRINT command. A copy of
the CONVERT User Guide is 
included in Appendix E of this manual.
 

Table IV-i shows 
a spreadsheet which was 
set up to assist in
marking the Bahawalpur Division maps with the Lambert coordinates
grid. The maps were supplied with Geodetic coordinates (longitude
and latitude) . This spreadsheet can be used for operating Divisionof WAPDA. The procedure is follows:as 
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TAIJ1.E IV-I ... . .....
 
_SPFREADiliEEr FOR MARKING LAMIiE RT COORI)INATES


bpirxy.wkl Si'IEADS1IIIEFT FOR MARKING OAMIJFRT ('OOl)INATES
 
20(I = CF.o WlIDII IN MITEIRS 
96.7 = CM IJ!ETW!EN ILPPr ANI) RIGHT I.ON(GI'IIJI)ES (X)
74.3 - CM IIF-TWEEN TOP AND I1IOM AII I)F.S (Y) 

COMiPUrFF) IAIIAWAIPIR 2971-6 
VAI,(Us - +
 

I.A)WI{R JPPEIl 
iEFT IUIPPII0 I.OWIEIRLEFFT RIGHIT RIM;IT 

POINT NO. 12 7 8 13LONGTIJI)E (X 711) 30M 711) 30M + 721) (M 721) ()M *LATITUI)F (Y) 281) 40M 291) 00M * 291) (0)m 28!) ,IOM * 

LAMIERT-X 3085613 308,1399 3133121 313,1508IS! GRI)-X 3086000 3086(X)0 3132000 313,1000CM TO ISTI-X 1.,18 0.44 3.89 2.0.1 

LAMIrERT- y 495266 532219 53393-1 ,19097
IsI" (IR) Y 496000 532M00 5.1)000 ,49000CM TO IsT--y 0.77 3.18 2.22 1.00 

JOTTOM TOP IFFT RI(TIITGRID WID1I-I 3.96 3.97 ,1.02 ,1.02 

X-GRID CM FIOM CM FRlOMI Y (RID CM IPROh' ('NI FROMCOORDS ILEFI 
 I.FFT COORI)S IlIO'(M ( )IIM 

3084000 -3.19 -0.79 194(X)0 -2.55 6.013086000 0.77 3.18 4'1)6(X) I .18
3088000 1.72 7.15 

1.98 
498000 5.50 2.043090000 8.68 11. 12 50(XXX) 9.52 6.06

30920() 12.63 15.09 502(XX) 13.51 10.08
309,1(XO 16.59 19.06 50,1(0 
 17.56 1,1.103096000 2(0.5.1 23.02 5060() 21.58 19.1330980w 21.50 26.99 508000 25.60 22.15310000 28.45 30.96 51(XXX) 29.61 26 173102000 
 32.41 3.1.93 512000 31.65 30.19
 
310,1000 36.36 38.90 51,1000 37.67 34.21 
310600 40.32 42.87 
 5160X0 41.69 
 38.23
3108(X)0 4,1.27 46.84 51800( ,15.71 42.26
3110000 48.2.3 50.81 52000X) 19.73 '16.28
3112000 52.19 5.78 
 522000 53.75 50.30

311,1000 
 56. I14 58.75 52,1000 57.77 
 5.1.323116000 60.10 62.72 
 52600 61.80 58.31
3 11 000 6.1.05 66.69 528(xx) 65.82 62.313120X) 68.01 70.66 5300(K 69.8.1 

3122000 71.96 
 74.63 532000 73.86 70.,1I
3124000 75.92 78.60 
 534000 
 71.88 7,4.43 
3126000 79.87 82.57 
3128M1) 83.83 
 86.54
 
3130000 87.78 90.51
 
3132(X) 91.7,4 9,1.48
 
3134000 95.70 98.44
 
3136000 
 99.65 
 102.41
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1. The CONVERT program is to theused find equivalentLambert coordinates (X and Y) of the Geodetic coordinates
(latitude and longitude) of the four corners of a map andthese are entered in the spreadsheet. For example, theLambert X Yand coordinates for a longitude of *72degrees, 00 minutes and a latitude of 29 degrees, 00minutes 
were calculated 
to be 3133121 and 
 533934,

respectively.
 

For each corner of the map,2. the longitude, latitude,Lambert X-coordinate, 
and Lambert Y-coordinate
entered in the spreadsheet. are

The cell size, in meters,
and the distance between the left and right of the mapand the top and bottom of the map, in cm, are also 

entered.
 

3. The spreadsheet computes which linesgrid need to bemarked on the map and the distance, in cm, of each gridline from the longitude at the left of the map or fromthe latitude at the bottom of the map. For example,3116000 is 62.72 cm along the top of the map from thelongitude of 71 degrees, 30 minutes at the left of themap. At the bottom of the map it is 60.1.0 cm from thesame longitude. There are four col umns of distances, oneeach for the top, bottom, left, and right of the map.This is necessary because the Lambert grid system isslightly rotated (clockwise) with respect to the Geodetic 
system of coordinates. 

4. The user marks the grid points on the top, bottom, left,and right sides of the map and draws the connecting grid
lines.
 

For maps that do not have a grid reference, one must be defined.One way to do this is 
to refer to Survey of Pakistan (SOP) maps,
which use the Lambert coordinates grid, to locate reference points
on 
the WAPDA utility map, and then to 
use those points as a basis
for.laying out grid coordinates 
on the map. 
 It is good to choose
points as far apart as 
possible on the map, in both the X and Y
directions, because this reduces error 
that can be introduced
locating the reference points. in

Good reference points are highway
and railroad intersections, villages, mountain peaks,bridges, canals,
etc. In rural areas the user can lay down an X or Ycoordinate line by following a 

locations of 
that line on the SOP maps, noting thevillages and other reference points with 
respect to
the line, and transferring the 
line location at different points
onto the Division map. 
 For urban areas, street intersections may
be used. If lines are laid down theat top, bottom, right and leftof the map, the grid can be filled in between using those as 

references.
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After the Lambert coordinates have been established oil the maps, aLOADSTTE coordinate system can enm i ly be placed over th e studyarea. First, determine the overall size of the area to be stu1died
and then determine the numbor and s Ize of cells needed to cover the 
area and give the desired data resolution. For large urban are-asleave a margin of vacant land around the allowarea to for twenty 
years of outward expansion. 

The size of 
a small area or cell is determined by the user.
Normally the cell size shoul.d be between 250 meters and 2000 
meters. 
Cell sizes for urban areas should be relatively small andfor rural areas they may be larger. The reason for this difference
is that the two kinds of areas differ in characteristics such ascustomer density, load density, distribution equipment density,etc. The size of the area also helps determine the cell size
because the maximum size of the maps is 264 by 264 cells or small
areas. With a 250 meter cell size, the study area would be limitedto 66 km by 66 km. A 2000-meter cell size would allow a study area 
of up Lo 528 km by 528 km.
 

Cell resolution needs to be high enough (cells small enough) that
relatively few cells contain multiple feeder nodes, particularly
from different feeders. The load assignment algorithm NODESIM canhandle a certain number of multiple-node cells but beyond thatnumber the cell loads get lumped onto only one of the nodes in the 
cell.
 

After the number and size of 
the cells is determined, start from
 some reference point and draw the grid lines on the map. These may
or may not be the same lines established for the Lambert grid,
depending on the cell size and the Lambert line interval. 

The final step is 
to label the cells. 
 In the LOADSITE coordinate
 system the left most column of cells will have an 
x-coordinate of

1 and the numbers as the
increase user 
moves to the right. The
uppermost row of cells will have a y-coordinate of 1 and thenumbers increase as the user moves toward the bottom. In other
words, the upper left cell coordinates will be 1, 1 (x,y) and the

lower right cell coordinates will be x-max, y-max. 

For reference, Table IV-2 gives dimensions and areas 
of different

cell sizes. Table IV-3 
gives some miscellaneous length and 
area
 
relations for land conversions.
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TABLE IV-2
 
DIMENSIONS AND AREAS FOR DIFFERENT CELL SIZES
 

-DIMENSIONS 
AREAS-------

MILES METERS ACRES HECTARES 

1 1600* 640 256 

.62* 1000 250 100 

1/2 800* 160 64 

.31* 500 62 25 

1/4 400* 40 16 

5/32* 250 15.6 6.25 

1/8 200* 10 4 

1/16 100* 2-1/2 1 

* =Approximate equivalent 

TABLE IV-3
 
MISCELLANEOUS LAND CONVERSIONS
 

1 Furlong = 1/8 Mile 
= 220 Yards = 10 Chains = 660 Feet
 

1 Acre 
= 1 Chain X 1 Furlong = 4840 Sq. Yards = 43,560 Sq.Feet
 

1 Hectare = 
100 Meters X 100 Meters = I0,000 Sq. Meters
 

1 Kanal 
 = 20 marla
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B. LOAD 	PROFILES
 

The load models are slightly different in the DLF and SLF modules.
Therefore they will 	be discussed separately. Basically, DLFin theclass profiles are entered directly, one set for the base year and
one set 
for the horizon year. In SLF the profiles are entered via"end-use" 	 profiles arewhich combined into class curves by theprogram when the user issues the command. 
SLF has only one set of
profiles for basethe year and, instead of givingJ a set of horizonyear profiles, each "end-use" profile is given a qrowth rate. 

1. Load 	Profiles for DLF
 

DLF uses 	two load profiles for each class, 
one for the base
year and 
one for the horizon year, in order to provide a way
for the per
load 	 customer 
to change through the forecast
:period. 	 For intermediate years, 
the program uses a linear
interpolation between the base 	 and horizon year curves.Figure IV-l shows an example of two curves fora 	 one class, andcurve for 	an intermediate year. The value 	of a point on theinterpolated curve is based on the values at that hour in the
base and horizon year and depends on how many years there are
between the base year and the intermediate year. For example,
if at hour 20 the base year value is 12 and the horizon year
value is 16 twenty years later, then at 
five years the value
will be 13, 
at ten years 14, 	 etc.
and at 15 	years 15, 


L 
o 16
 
a --	 Horizon Yr (Base+20)
 
d 	 3,

1 ---	 Intermediate Yr(Base+5) 
Base Yr 

Hour 20 

FIGURE IV-1 
- DLF LOAD PROFILE FOR BASE, HORIZON AND THE
 
INTERMEDIATE YEARS
 

2. Load 	Profiles for SLF
 

SLF uses only one load profile for ech class, but each class
can be composed of up to 15 
end-use profiles, with each enduse profile having its 
own growth rate and multiplier. The
growth 
rate is applied from the base 
year to compute the
values for future years. 
The multiplier is used to scale the
profile up and down without having to change all the values ofthe curve. 
This makes it very convenient to enter a curve in
per-unit values and set the curve magnitude by its multiplier. 
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The user can enter a class profile as a single 
end-use
profile, or enter its components as separate end-use profiles

and let the program combine them into the class 
profiles.

This is useful if the user wants to investigate the impact of

changing the shape, magnitude, or growth rate of 
a single
component, for example 
the air-conditioning component of
 
residential classes.
 

Figure IV-2 shows a class profile and some of its components.
 

L 
 Other
 
0 
a
 

Air Conditioning
 

four
 

FIGURE IV-2 - COMPONENTS OF A CLASS LOAD PROFILE
 

C. GLOBAL MODEL DATA
 

The global model and global model data are almost identical for DLF
and SLF. Table IV-4 shows a sample of the Global Model data.
 

TABLE IV-4
 
3AMPLE GLOBAL MODEL DATA
 

UArn A tAD r
ouTrUr * 
 . ....e . ....... .,. . .. . .
 

CUIIIItER CLASS 
 ANI-UAL ------- CUStOtiiER CoUtts roR YEArII/lErAlION -.------
NAMIE CrOWTI1 1971/ 0 1974/ 1 1997/ 2 20001 .1 2004/ 4 2007/ 5
---------------------. 
 D-ES 2011/ 6
 
DiitI-LIN 
 :1.0 19962.0 51752.0 
 6 4 :1.4 7"132.1. P, "1140. 7 9 .lS9.? 

I03797.0 
D011-liE 1).0 5070,0 6 656.6 11180.5 9101.4 1 1 !)49.3 12527.0 

14096.0
nhii-I;i n.o 37/,.o 500.5 /1,.1 . 1? 7 50.2 R,74. 1, 99"1 .n 
118.0
 

COM-.OIJ 
 1.0 A' 70.0 6306.8 
 794. 7 ?457.9 114 7,. 12280,8, P.
 
14120.0


,:01-HED 
 4.0 151 .0 201 .0 
 2,0.2 328.8 
 394.9 450.7 
524.0T-WELL 
 0.9 2647.0 2811 29W1 .A :1072.0 :1172. 1 3250.0 
3324.0
r-TWFI. 
 2.0 561.0 631.0 
 97.6 793.3 710.2 8 1 .8 
844.0
tUO-.OW 
 3.0 1221.0 1115.4 23)1.7 
 2727.5 124.8 377n.7
 
4255.0
21i2-MEO 3.0 37.0 52.0 70.4 nn. I 21 .n I14.5 
130.0
2II -11if 4 .0 6.0 0.0 10.4 12.9 15.f I2 .0 
21 .0
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Normally the data is entered in the Fo]l.owing sequence: 

1. Enter the class names and the forecast years. DLF usesa base year, a horizon year, and five intermediate yearsas shown in the figure. SLF uses a base year and upten future iteration years. to 
the 

In all cases, iteration 0 isbase year. Iteration I is the first forecast year,iteration 2 is the second forecast year, etc. 
2. Enter the base year land-use or customer counts frnmbase year spatial model the 

maps by usingMenu. the Load ModelCompute System Profile command and answering "Y"to the prompt that asks if the user wants to storeresu].ts 
in the Global Model.
 

3. Enter 
the Annual Growth Rates 
and apply them 
in the
Simple Growth Model Menu. This 
will apply the growth
rates from 
a user-selected 
start year to 
the horizon
year. By altering the growth rates and applying them tofuture years, moving from one iteration to the next,user can apply different growth 
the 

rates 
for each growth
period or iteration of the forecast.
 

D. BASE YEAR CUSTOMER DATA
 

This section describes a procedure for preparing and ent
base year customer data. ring the
Subsections 

seven D.1 through D.7 cover the
steps which process the data 
for six classes of customers;
three residential, two commercial,
shows the flow of data 

and one industrial. Figure IV-3preparation for the six covered classes.
 
Subsection 
 D.8 covers Industrial B2, Industrialcustomers. B3, and Tubewe].lSubsection 
D.9 covers miscellaneous
included above, such as customers not"Other" customers
and the on the batch printouts,customers in batches other than one through twenty.
 

The procedure uses transfer files that have already been created.
If they have not been copied into the study directory,be done that shouldat this point by entering the command "COPY $DISKO: [CADPAD.UTIL]TR*.DAT [J" from the study directory. Check thefiles to make sure transferthey are set up for the right number of classesand that the right m;ips 
are used, especially 
the load maps and
land-use/customer 
maps.
 

I. 
 Compile Data for Entry Into Spreadsheets
 

At the Division 
offices have them 
mark the 
Subdivision
boundaries on the Division maps.
 

At the Subdivisions offices, have the meter readers mark onthe Division maps the following:
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o Batch boundaries. 
If more than one batch covers an
area 
 more
or if than one Subdivision covers an
 area, mark each batch or Subdivision independently

on separate copies of 
the map as if each were the
only one covering the 
area. During the data
processing procedure the customers 
from both will
be assigned to the appropriate small areas and then
 
combined.
 

o Tubewells, giving type and kVA if feasible.
 

o Industrial B-2 customers and their sanctioned load.
 

o 
 Industrial B-3 customers and their sanctioned load.
 

Industrial B-4 
customers 
and some Industrial B-3
customers may 
 have their own dedicated Grid
Stations, in which case they would not be included
in the database customer maps 
or in the loading of

the other Grid Stations.
 

o Grid coordinates and grid lines.
 

Also, on the forms provided, have the meter readers list all
the villages in each batch, along with the number of customers
in the different categories on the form. 
A sample of the form
is shown in Figure IV-4.
 

Identify, in LOADSITE coordinates, the X and Y locations of
the villages and write them on the forms. 
Each village may be
assigned to one 
small area or divided among two, three, or
four small areas. If there 
are villages which cannot 
be
located on the map, assign each one to some likely location so
that all of the batch customers 
are at least assigned to the

batch area.
 

In the more urban areas and towns where there are non-village
customers, the must
user 
 create "villages" the
on village
sheets for the entry of the customer data. The villages thus
.created can given
be fictitious 
names such as "Batch 1A",
"Batch 1B", "Batch 2A", etc. 
 Since a village can only have
customers assigned 
to four small areas, more than 
one
"village" will have to be created to distribute the customers
for batches that include more than 
four small. areas.
 

After the customer data 
are all assembled on maps and on
village forms, 
the d&ta can be 
entered into the spreadshieet
files, processed to create ASCII data file which aretransferred to the VAX computer, further processed on the VAX
and entered into the 
LOADSITE database and reviewed. Refer toFigure IV-3 for the overall flow of this data processing.
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2. 
 Ent::r Village and Batch Data into Spreadsheets
 

Turn 
on the PC and go to the directory D:\LOTUS, where Lotus
123 is located. 
 Make sure there is a subdirectory
D:\LOTUS\VIL and if there is not, create one with the command
"MD VIL" from the 
D:\LOTUS directory. 
 The spreadsheet
VILLDAT.WKl must be loaded in the D:\LOTUS'VIL subdirectory if
it is not already there. 
 It is recommended that files from
only one study area be in 
this subdirectory at a
otherwise the large number of files becomes unwieldy. 
time;
 

Enter 321 or Z123, 
to run Lotus 123. 
 If 321 is used the user
will be returned to the D:\LOTUS directory when the user exits
from Lotus 123. 
 If the user uses 
Z123 he will be returned to
the D:\LOTUS\VIL directory.
 

There is a 
blank spreadsheet D:\LOTUS\WKl\AUTO23.WKl 
which
contains a Macro that is executed when the user enters ALT-L.
This spreadsheet is automatically loaded 
when Lotus 123 is
 
invoked.
 

Enter ALT-L to 
load the VILLnAT spreadsheet which is 
in the
D:\LOTUS\VIL subdirectory. This 
is a spreadsheet which has
been prepared to receive all the batch and village data for a
single batch and has Lotus 123 Macros to help in the entry and

processing of the data.
 

When the VILLDAT spreadsheet is brought in, 
an input range is
activated and the user 
is put into an area at the top of the
spreadsheet, in 
an input range data 
entry mode for entering
the spreadsheet header and the batch data.
 

Enter the spreadsheet header and the batch data. 
 The header
identifies 
 the region, the Circle, 
 the Division,
Subdivision, and the batch 
the
 

number for the spreadsheet. For
example, for Kot Lakhpat Division, Raiwind Subdivision, Batch
20 the user might enter LHR/LHR3/KL/RWD20. 
The batch data is
obtained from the 
batch data printout based 
on the billing
data available 
for each Subdivision. 
 Table -V-5 shows 
the
batch data printout for one Subdivision in LAHORE III Circle.
 

The month of the batch data should be in the time period for
which the 
batch boundaries 
are valid. However,
Station and the Grid
feeder metered loads used 
in LOADSITE, SUBSITE,
and FEEDERSITE should 
be for the last recorded annual peak
time period. If data for that time is 
not considered
dependable, 
some other time 
near the peak can be used 
and
adjusted upward to represent the peak.
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Only the data for three 
domestic classes, two commercial
classes, and one industrial class are processed in thespreadsheet. 
Entry locations for tubewells and two industrial

classes are included for andreference completeness only.Those data are processed by a different method discussed 
later. 

Within the input range, use the arrow keys to move the inputcursor from one input data cell to another. The cursor will
stop only at data entry cells when 
in the input range data
entry mode. 
 When the batch data entry is complete, use the
ESC key to exit from the input-range data entry mode. 
 If the
user later needs to change or enter batch data in this area,use the regular arrow keys or enter ALT-O (0 for or, inalinput range) to re-enter the input-range data entry mode for 
this area.
 

Enter ALT-I (I for input) for input range data entry mode in
the village 
data entry area. This activates a data input
 
range for entering all the village data.
 

Enter the village data from the village data forms. The cursor control and data entry procedure is the same as inbatch data entry above. If a value is 0 there is 
the 

no need to
enter it because the spreadsheet will consider any empty cell 
as zero. 
 In the X, Y, and % fields, there can 
be up to four

cells for each village. Any unneeded cells should be left
 
blank
 

Enter ESC to exit from the input-range mode.
 

Enter F9 to have the spreadsheet compute values for all 
the
 
cells.
 

Enter HOME to ao to the upper left of the spreadsheet.
 

Review the tDtals lines and toon 11 12 make sure they are 
correct.
 

Go to the righL side cf the spreadsheet and review column X to
make sure the value 0.0 appears for each village entered. Ifa negative number occurs, that means the sum of the % cellsfor that village 
is too small by that amount. A positive

number means 
that the number is 
too big by that amount. For
unentered villages 
the sum will be -100.0. If any entered

villages have a non-zero value, correct the % fields.
 

Because of disk space limitations on the PC it is recommended
that the user does 
not save the spreadsheet files but go
directly to the next step of converting the spreadsheet

results to an 
ASCII file. However, if the user decides to
 save a spreadsheet file, enter ALT-S. 
 The spreadsheet entry
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line will display the path and the letter 
"V" which will be
the first character of the filename. 
 Enter the complete
filename and hit ENTER. 
Use the filename convention Vddsssnn,
where "V" is for 
village spreadsheet file, "dd" is 
a twocharacter abbreviation for the Division name, "sss" 
is a two
or three-character abbreviation for the Subdivision name; and
Inn" a one- or two-digit batch number. 
 For example, for Kot
Lakhpat Division, Raiwind Subdivision, batch 20, 
it would be
 
VKLRWD2 0.
 

3. 
 Convert Spreadsheet Results to Subdivision ASCII Files
 

After the data for a batch has been entered in the spreadsheetand then checked, enter ALT-X to write the results to an ASCIIfile. A spreadsheet macro will process the data, prepare the
results for output, emit a signal, and prompt the user for an
butput file 
name.
 

Enter the output file name, 
using the name convention of
Oddsssnn, where "0" for
is output, "dd" 
is a two-character
abbreviation for the Division name, 
"sss" is 
a two or threecharacter abbreviation for the Subdivision name, and "nn" 
is
a one or two-digit batch number. 
For example, for Kot Lakhpat
Division, Raiwind Subdivision, batch 20 it would be OKLRWD20.
Table IV-6 shows an 
example of 
one of these files.
 
TABLE 


IV-6
 

SAMPLE OF SPREADSHEET OUTPUT ASCII FILE
 
(X) (Y) 
 (D-L) (D-M) (D-H) (C-L) (C-M) (I-L) (VILLAGE NAME)
 

il1 100 31.4 3.3 
 0.8 6.9 0.8 2.7KATHA
112 111 56.1 5.9 1.4 0.0 
 0.5 0.5DIIONDA
11 100 56.1 5.9 1.4 0.0 0.0 
 0.5DIIONDA
109 110 28.1 3.0 0.7 
 0.7 0.1 0.3TOODHO
109 11 56.2 5.9 1.4 1.4 
 0.2 0.5TOODIO
110 110 84.3 8.9 2.0 2.1 
 0.3 0.8TOODIO
0 111 112.5 11.8 2.7 2.8 0.3 1.1TOODIO
104 103 19.0 2.0 
 0.5 0.7 0.1 1.5JAMAL, PURA
105 103 28.5 3.0 0.7 1.0 
 0.1 2.2JAMAL PURA
100 100 34.0 3.6 0.8 
 8.7 1.1 0.0NEW JALAL PURA
107 107 16.1 
 1.7 0.4 8.7 1.1 0.OAMIN PURA
110 100 11.9 1.2 0.3 
 0.0 0.0 0.ODERA SHARAF DIN
99 104 28.9 3.0 
 0.7 0.0 0.0 0.0IAV JUMON
104 99 4.2 
 0.4 0.1 
 0.0 0.0 0.0AV KANWAL
98 99 10.2 1.1 0.2 
 0.0 0.0 0.0LA|IORE ROAD
110 98 3.4 0.4 0.1 0.0 0.0 0.0
 

Enter ALT-L to bring in the VILLDAT spreadsheet for the next
batch or, if the user is finished, enter "/, and then "Y" toexit from the spreadsheet.
 

IV - 15 



If, for some reason the user has saved a spreadsheet and then
later needs to 
send 	the results to an 
ASCII output file, he
must perform the following st-eps:
 

a. 	 Enter Z123 
or 123 
to get the blank spreadsheet.
 

b. 	 Enter ALT-L to 
load 	the VILLDAT spreadsheet.
 

c. 	 Hit the ESC key to 
exit the input range data entry

mode.
 

d. 	 Enter ALT-C 
to fetch results from a previously
completed spreadsheet. Choose from the list of 
displayed file 
names.
 

e. 
 Enter ALT-X to write the results to an ASCII file,
as described above, the
with user providing an
 
output file name.
 

f. 	 Repeat steps 2. through 5. above for the 
rest of
 
the batches in the Subdivision.
 

g. 	 Exit from Lotus 123.
 

After all the batches are processed, combine the batch files
 
into Subdivision files, using an editor on the PC as follows:
 

a. 	 From the DOS prompt and in the directory containing
the batch ASCII files (D:\LOTIJS\VIL), type NE toenter the editor to merge the files in a blank,unnamed file which will 
be named 
in step f. below.
 

b. 	 Enter ALT-F and then M 
(for 	Merge) to bring in the
first batch ASCII file for a Subdivision. The userchooses which file he wishes to bring in 
first.
 

C. 	 Go to the end of the file, using the arrow keys,
and position the cursor at the beginning of the
blank line at the end. 

d. 	 Enter ALT-F and then M (for Merge) to bring inanother batch file. 
The user chooses which file he 
wishes to merge.
 

e. 
 Repeat the previous two steps until all the batches

for a Subdivision have been brought into one file.
Add one more 
line 	to the bottom of the Subdivision

file, containing -99 in columns 1 to 3. 

f. Save the file by entering ALT-F and then A (forSave 	As)and then the 
name rf the Subdivision file.
Use the same name 
as for the batch files but
 
without any batch number.
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4. send Subdivision ASCII Files to the VAX
 

The following steps use the PC SMARTERM package to send
the ASCII files from the PC to the VAX.
 

PC Prompt User Entry 

C:\> D: 

D:\> CD\ST320 

D:\ST320> ST320 

[menu] <ENTER> 

[cursor] <ENTER> 

username: KLPT 

password: KLPT 

$ KERMIT 

KERMIT-32> RECEIVE filename 

# N3 ALT-T 

[MENU] F 

Filename: pathname 

[menu] B 

[display] <ESC> 

[menu] E 

# N3 CTRL-Y 

Description
 

Go to the D: drive.
 

Go to ST320 subdirectory.
 

Enter the SMARTERM menu.
 

Choose ST320 emulator
 

mode.
 

Display the VAX logo and
 
prompt.
 

Example of user name for
 
Kot Lakhpat.
 

Example of password for
 
Kot Lakhpat.
 

Enter the KERMIT program.
 

Give RECEIVE command and
 
the name to be given to the
 
received file. 
Add a .DAT
 
extension to the file name.
 

Give the TRANSMIT
 

command.
 

Choose FILENAME option.
 

Give path and filename of
 
the PC file to be sent.
 
Example:D:\LOTUS\VIL\OKLAS.
 

Choose BEGIN TRANSMISSION
 
option. The file is
 
transmitted.
 

Go back to the menu.
 

Return to Emulator Mode.
 

Go to the $ prompt.
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Repeat the 
above 9 steps, starting at 
the $ prompt and
 

entering KERMIT, for each 
file to be sent.
 

$ 
 LO 
 Logout from the VAX
 

ALT-X 
 Return to the PC
 
or
 
ALT-SHIFT 
 Return to the PC
 

temporarily. Use Alt-Shift 
to reverse.
 

5. Check Subdivision ASCII Files
 

Create a Card Image file, SAR51.DAT, defining the service area
of the study, according to the 
format of Table 
IV-7. Each
line 
sets a block of 
cells defined 
by the two sets of X,Y
coordinates 
to the value given 
in the last field. Set the
value to 
1 for small-areas in 
the service area. 
 Values for
cells outside the service area will be 0, but they do not need
 
to be entered in the file.
 

TABLE IV-7
CARD IMAGE FILE DEFINING SERVICE AREA
 

42 51SERVICE AREA 
 (format code,map no.)
20 10 98 
 10 1. (X1,Y1,X2,Y2, VALUE)

19 11 100 11 1.
 
17 12 105 12 1.
 

38 109 87 109 1.
 
45 110 75 110 1.
 

(blank line)
90 (end of data code)
 

For each Subdivision do the 
following:
 

a. Run the program SDAREA by entering the command
"R $DISK0:[CADPAD.UTIL]SDAREA,, 


Enter the
Subdivision ASCII file name, such as Oddab for theinput file name, and 
an appropriate name for the
output file 
name, such 
as SDAab, where 
ab is an
abbreviation of the Subdivision 
name.
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The SDAREA program creates a file 
 for 	 each
 
Subdivision, one 
for each run, and also computes

the total number of customers in each class for 
each Subdivision run. totals areThese displayed 
on the screen and are also written to the output
file. The user should compare those totals to the
totals for the Subdivision onl the batch printouts.
If they do not match, find and correct the problem 
before proceeding.
 

b. 	 After the SDAn files are created, use the VAX 
Editor to modify the first line, entering the map
number in columns 6 to 1.0, right adjusted, and a 
map name such as the Subdivision name In columns 11 
to 20. Map numbers from 21. to 49 can be used 
because no data is entered in any of the maps at 
this point. If there are 1.2 Subdivisions, ilaps 21 
to 32 could be used. 

After running the program SDAREA and modifying the first line 
of each output file for all. Subdivisions, enter LOADSITE and
 
do the following:
 

a. 	 Go to Map Edit to initialize the maps tc be used,

starting at Map 21, and going as far as Map 49 if
 
needed, to and read in the0.0, then files with the 
Card Image command. If there are more than 19
Subdivisions the user will, have to divide them into 
groups of 19 or less for this checking. 

b. 	 Use Map Mathematics, Add/Subtract command to add 
all the Subdivision maps together in another map, 
Map 63.
 

C. Create the Service Area Map, Map 51, if the user 
does 	not already have one. Do this in Map Edit by

initializing Map to and then using51 0.0 Card 
Image to read in the service area from the file 
SAR51 created at the beginning of this Section, 
IV.D.5. Save this map in a Map Backup file MBSA,
and then create a border map from the service area
 
map as follows:
 

i. 	 Copy the Service Area Map (Map 51) 
 to two
 
other maps, a Service Area Mask Map (Map 52)
 
and a Border Map (Map 50).
 

ii. 	 Threshold the Service Area Mask Map with the 
entry "52,1,1,0,0". 

iii. 	 Run the Proximity function on the Border Map
with the entry "50,2,50". 
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iv. 	 Multiply the two maps, putting the results
the border map, using the 

in 
entry

"50, 1, 50, 52, 0" 

V. Threshold the 	 Horder Map 	 wi th th. ent.ry"50,0, .5, 1,. " to e iminat. tihe noise va Ii -ngelerated by the proximity function. 

d. 	 Using Map Mathematics, add the Border Map 50 to thecombined Subdivisions map, 	 Map 63, created in step
b above.
 

e. 	 Display Map 63 using the color option. This willhelp the user see 	 visually thereif are anyoverlapping areas o;- any misplaced or missing dataareas. The shoulduser a I so displ ay theSubdivision maps 	 individually with the border map,using Grey Scale, to see if any customer-, areoutside the service area. 

If there are areas of misplaced or missing data, go backthe files, spreadsheets, village data 	
todata 

sheets, etc. andfind 	the reason for the problem. Correct the data, re-processthe data if necessary, and display the results again for a
check.
 

There may be some overlap at the boundar ies betweenSubdivisions but normally only in a strip one cell wide. 
 In
rare 
instances, however, two Subdivisions may 
serve the same
area. In that case the displays will show this 	and the userwill 	just recognize it 
as the way things are in that area.
 
6. 
 Convert SUbdivision ASCII Files to a LOADSITE Card Image File
 

After the user is satisfied with the geographical distributionof the Subdivisions 
customer data, go Lack to the VAXdirectory where the Subdivision files are locatpO and combineall the Subdivision ASCII files into one 
file, using the VAX

Editor as follows:
 

Type "EDIT MSAab.DAT", where ab an 
a. 	

is abbreviation
for the study area, to 
open 	a new blank file.
 

b. 	 Type the command "INCLUDE filename", where filenameis the name of the file 	 for the first Subdivision.
Repeat this command for all 
Subdivisions 
in the
 
study area.
 

c. 	 Review the byfile entering C and then using the 
cursor control keys.
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d. Save the file by entering CTR1L-Z and then EX. 

e. Sort the customers data by entering"SORT MSAab.DAT SSAab.DAT" from VMStile prompt.The SORT command reads the MSAab. DAT file, sortsit, and stores tile resuilts .in the SSAab. r)AT fil.e.The sorting is done on the first: fied and then thesecond field which are the X and Y coordinates.
This is done automatical ly wh.n the usereven 
enters only the command and the fi]1 names, without
specifying any keys.sort 

f. Using the VAX Editor, remove any blank lines at thebeginning of the file and all hut ofone thp -99's 
at the end of the file. 

Next, on th- combined file, run the program COMBINE bytyping "R $1, SKO: [CADPAD.UIJ,,COMBINE',, giving SSAab. DATas the input- file name and CSAab. DAT as out .utthe file.The output file CSAab. DAT will contain the completecustomers data anywith repeated small areas combined
into one line per small area.
 

Last, to the
create ,OADSITE input file, therun programCUSTMAPS 
"R 

by e n t er i ng the command$DISKO: [CADPAD.U'FI1]CUSTAPS". Give CSAab. DAT as theinput file name and MAPSIN.DAT as the output file name.MAPSIN.DAT will contain the customer data thein correctformat for loading into tile LOADS]TE customer maps forthe six classes. 

7. Load Card Image Data into LOADSITE Database
 

Enter LOADSITE and do the following: 

a. Use Map Edit to initialize maps 8 to 16 
to a value
 
of 0.0.
 

b. Read 
in the Card Image file CUSTSIN.
 

c. Check the maps by displaying them graphically and
by reviewing their map statistics.
 

a. 
 Create and Enter Card Image Data for B2, B3, and Tubewell
 
Customers
 

Using the VAX Editor, create a file for each class. Each l inecan represent all the customers in the ceI 1 or it mayrepresent one aor group of customers in the cell..following steps will combine lines if more than 
the 

one line isused for a cell.. Each ]in- should have thse following form:,t: 
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Columns 1-5 
 X-coordinate of the cell (right 
justif ied) 

Columns 6-1-0 
 - Y-coordinatr of tho coll (right 
just i f i 0d) 

Columns 11-17 
 Number of ctLIstomers in1 tho ce] I (can
be a dci ma] or int-orlor number). 

In order to represent exi sting industrial and tuhewell loadsmore accurately for a wide range of loading for the sameclass, represent each custoi i r as a number of customersproportional to the size of the connctd Lransformer size for
the customer.
 

For B2 
let each 10 kVA of sanctioned load represent. onecustomer. 
 For example a 1.80 kVA sanctioned load B2customer would be entered as 1F ctstomers of class 9. 

For B3 
let each 1.00 kVA of sanctioned load represent onecustomer. For example a 4500 kV sanctioned load 33
customer would be entered as 45 customers of class 10. 

For the two c lasso. of tuihewel Is, Fixed Rate and Private,enter tile kVA amount for the number of customers.
 
Run tile VAX Sort on each 
 of the files creat-ed in1 the previousstep, using the command "R SORT fi I in fi] coutt", where fileinis the name of the file given in the previous step. The SORTkeys are handled atitoma iral ly by tile SOIRT command as given. 
Uslng the VAX Editor, visual.ly inspect each file and combinerepeated cell lines by adding all values for the same cell,putting the sum Ol one line, and deleting the other lines forthe cell. When tile user is finished, each cell. should only beentered on one 1 ine. If it is not, the second line willoverwrite the previous entry when the file_ .is read into theLOADSTTE map. Alternativel.y, the utility program COMB bemay
used. See Appendix C 
for details.
 

Using the VAX editor, add a header card with 
the following
forma t:
 

Columns 1-5 ="40" in columns 4 and 5 (set point to a
 
value)
 

Columns 6-1.0 
 the map number where the 
user wants the
data to go (right !usti fied)
 

Columns 11-30 
 = the map name. 
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At the end of each file, acid a blank line and then a line with"90" in columns 4 and 5. 

Enter LOADSITE and use Spatial Model, Map Edit, Card Image to
read in Cardthe Tmage files. 

9. Add "Extra" Batches and "Other" Customers
 

After identifying the 
 nature of the "Other" and "Batchcustomers 24"listed on the Subdivision batch printouts, convertthem to an equivalent number of one or more classes ofcustomers and themadd to the customer maps for those classes. 
If the user can identify which small areas they in, usesgo heMap Edit to enter them directly into the maps for theappropriate classes. 

in 

Be careful not to overwrite the vajuesthe small areas with the additional customers. Displaycontents of the small. the 
areas and then enter the sum of thecontents plus the new 
customers being added.
 

Check the map statistics before and after the user adds them,to make sure he has added the right amoutnt.
 
If the user does not 
 know where the additional customersshould go he may want to simply ratio up the customers of theclass in the Subdivision service area to accomplishequivalent of adding thethe customers. This in effect spreadsthe added custome.s over the small areas that already havethat type of customers, weigifted by the numbor of customernalready in the smial1 area. The following procedure uses MapMathematics to easily this,do if the user- has saved theSubdivision Area maps as recommended in the customer dataentry procedure.
 

a. Copy the customer map for the class involved to twowork maps, Map 64 and Map 65. 

b. 
 Multiply Map 65 times the Subdivision Area Map for
the Subdivision involved, storing the results in 
Map 65.
 

c. Use Map Statistics 
to get the 
 total customers
 
remaining in Map 65.
 

d. Compute a Ratio for the next step as 
follows:
 

Ratio = TotlLfrmto 
be ar 1ded_ -1 

Total (from Step c)
 
e. Use Add/Subtract to theadd ratio times the Map 65customers 
 in the Subdivision to the origiv 1customers map in Map 64.
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f. Compare the totals of Map 64 and 
the original
customer map 
 to see if the right number of
 
customers were 
added.
 

g. If it is 
 correct, copy 64
Map back to the

appropriate customers map.
 

For an example, the following steps, executed from the Map
Mathematics Menu, 
go through the procedure for adding 330
Domestic Low customers to the Factory Area Subdivision of Kot
Lakhpat. The Domestic Low customer map is Map 8.
 

CM Copy map

64,8 
 to 64 from 8
 
65,8 
 to 65 from 8
/ end copy maps
MU multiply
65,1,65,31,0 
 Map 65 times Map 31 (the
 

Subdivision area map for
 
Factory area Svbdivision)


/ end multiply
MS 
 map statistics
 
65,65 
 for map 65 (To.al = 76/7)
/ end map statistics
 
(Compute Ratio 
= (7627+330)/7627 -1 = 
.0432673)

AS add/subtract
 
64,1,64,.0432673,65,0
 

add ratio * Map 65 to Map 64/ end add/subtract
MS 
 map statistics
 
64,64 
 for map 64 (total = 50936)
8,8 
 for map 8 (total = 50606)

/ end map statistics
 
(Total for Map 64 should be 330 more than total for 

Map 8, and it is)
CM 
 copy map

8,64 
 to 8 from 64
/ end copy maps
(Repeat for other Subdivisions and classes) 

Table IV-8 shows a summary of all the kinds of 
customers
encountered 
 in the Kot Lakhpat Division study. 
 The
spreadsheet can be adapted to other study areas.
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TAILE IV 8 
SUMMARY OF CUSTOMERS IN KOT LAKII PAT DIVISION 

CLASS 

MAP NO. 
D-L 

8 
I) Ni 

9 
1)-I 

10 
1 . 

II 
C 

12 
I -- V. 

13 
I'I, 

I,4 
I.M 

15 
I-II* 

16 

I3ATCHIES BAS 50592 13661 1462 6571 366 2874 1464 13041 421 

I.IGIITG EQUIV 
AMF7R SAI)IIU 76 3 
KIIANA 2,40 9 

01! IF.R FQtJIV 
FACT AREA 330 867 19 
KIIANA 616
 
RAIWIND 2113 9 80 

TOTAl. CSTS 50922 149,14 1493 9300 375 2874 1,16.1 138,I 421 

EACh! CUSTOMER IN MAPS - I KW FOR T-W, 10 KW FOR I m, 100 K\V FOR I 

ALL BATCH CUSTOMERS 1l3'SUBD11)IVISION 

SIJDIVISION D-1-I, .III)- M C--L C. NI T.-V I. 1,I M I-11 

AMFRISIDIIi 6270 3155 376 1,144 107 152 35 IFACT ARI:A 7080 4064065 1293 80 6 207 16 8KIIANA 15301 3039 329 1,112 100 296 5o5 42 9K R KISIIAN* 14608 1995 201 1216 19 24 411 3 0
RAIWIND 7333 1107 147 1206 52 59 189 7 5 

50592 
 13661 1462 6571 36i6 390 1,16,1 69 25 

* INCLUDES RAJA JUNG SUI)IVISION AS WEI.I 

IDATCHI 24 CUSTOMERS 1lY SIJ1DIVISION (INCIII1)i) IN AROVE) 

SIIJDIVISION D-L D-M D--II C-L C-M r-W I-L I-M I-1 

AMER SIDIIIJ 0 0 0 I 0 0 II 3FACT AREA 0 0 4 7 10 0 7 16 8KIIANA 
 I 0 0 13 26 0 18 42 9KR KISIIAN* 0 0 0 2 3 4 00 3RAIWINI) 0 0 0 0 8 50 7 5 
... .. .. 

--........ 

1 0 4 23 47 0 35 69 25
 

INCLUDES RAJA JUNG SUBIJVISION AS WELL 

N'IE: TIllS IS FROM SPREADSIIEET KLCUS'S.WKI 
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E. DLF SPECIAL DATA
 

In addition to the data that is 
common to 
both DLF and SLF, there
 
are two more types of data needed by DLF:
 

1. S-Curve
 

The S-Curve is used by I)LF as one factor i.n (leterminithe growth is distributed ng how 
period time, 

to the cells through the forecastpart i cu1arl y in those cel Is whicl havethe base year but receive load during 
no load in

the forecast period. 
S-curve values are entered in the Global Model of DLF, in tileEdit/Display Global Data Menu with the Update GrowthCurve command. ("S")The program wi.lI accept up toseparated by commas. If fewer 

20 values 
the input 

than 20 vailies are entered, end 
ti/"l.with a Values are in0.0 to 1.0. The same 

pe- unit and range fromcoium,,nd must he used to d.isplay the Scurve. 
 To end display enter a ".
 
During the forecast, the program is 
 trying to balancefa,.-tors including severalthe S-curve, and otherwith and factors may conflicteven override the S-curve. After the forecast
run, examine tLe growth ispattern of the forecast, particularlyin those cells which started with zero load. If the growth inthese cells do not follow a Logical growth pattern, starting
in the year they should, and increasing logically tohorizon year, thethen try modi fying the S-curve andforecast again. run theThe user may need to do this several. timesget a feel for how the toS-curve affects the growth in those

cel Is. 

The growth in a cell. c-n be displayed easily by using.10atial theModel, Spatial Display, Tabular Display,command, giving Scan Mapsthe cell coordinates and listing the mapnumbers of the forecast load maps. 

Figure IV-5 shows some possible shapes for tt,- S-curve. 

L 

a 
d 

Time 
 Time 
 Time
 

L 
0 

a 
d 

Time 
 Time
 

FIGURE IV-5 
- POSSIBLE S-CURVE SHAPES 
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2. Start Year Map
 

For each cell which has no load in the base year, but does
have load in the horizon year, must be given a start year whenthe load begins to grow in the cell. This is done by enteringa start year value in a Start Year map (Map 21) 
for each of
those cells. 
All other cells must contain a value of 
zero.
 

Sections V.F and V.G discuss two different procedures for
creating the Start Year map. 

F. SLF SPECIAL DATA
 

In addition to the maps and other data that are common to DLF and
SLF, there are other data needed by SLF.
 

1. Additional Maps
 

Because SLF assigns locations of future customers based onwhere existing customers are and also on 
certain physical or
geographical characteristics of the area, the user may provide
the following geographical maps if the map 
information is
judged to be relevant by the user. Even if they are not used
in the forecast, they may be useful for graphical displays. 

a. Vacant-Useable Land (Map 7)
 

This map is used by the program to see if there is land
available for further development. If the value is zerofor a cell, the program will not put any growth in it. 

As the program allocates qrowth to the cells, it also

deducts the land-used from this map. Section VI.D gives

a procedure for developing this map.
 

b. Zoning (Maps 17-25)
 

Some areas have strict laws
zoning which define where

certain classes must locate or where certain classes maynot locate. The user can, using Map Edit functions,
easily create maps defining these restricted areas. One map is available for each of nine classes. If no zoning
is in effect for the area or for the class, the map
should be set to 0.0.
 

C. Railroads (Map 26)
 

Using Map Edit, Set Line to a Value, enter a value of 1.0where railroads are located. If a railroad or section of 
a railroad has particular importance, enter a larger 
number such as 2.0.
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d. 	 Highways (Map 27)
 

Using Map Edit, LineSet to a Value, enter valueawhere highways are located. If 	
of 1.0 

a highway has parti.cularimportance to localthe area, give it a larger value such 
as 2.0 or 3.0. 

Do not 	 enter all streets or even 	 all highways. Enteronly 	 those which the 	 user thinks will attract futuredevelopment or future customers. A common mistake is toenter too many highways.
 

e. 
 Highway Intersections 
(Map 28)
 

Using Map Edit, Set Point to a Va 	 ue, enter value1.0 where a highway intersection 	
a of

exists, where two 	 ormore highways intersect. Larger values may be entered atmore important intersectons. Enter only thoseintersections wh i ch may attract future growth.Commercial development is especia] .y attracted tointersections because they have access to a largerand can draw on 	 area 
a larger potential customer base.
 

f. 	 Water (Map 29)
 

This 	is actually another type of 
land-use and should be
entered in the same units as maps 7-16. Map Editfunctions such 
as Set Block to a Value,
Value, and Set Point to a Value 	
Set Line to a 

can be forused entry. 

g. 	 Urban Pole Maps (Maps 30-32)
 

There are 
 three Urban 
 Pole maps, one each for
residential, commercial, and industrial. 
These maps can
be created in two ways. 

i. 	 By entering the pole definitions in the control.parameters Card-liage file, YSPARM, and 

ii. 	 By using the Map Mathematics, Urban Poles function. 
In either case, the user 
can enter as 
many 	poles as he
wants in each map, and 	 each pole consists of an X/Ylocation, a magnitude, and a radius.
 

These poles one
are factor in determining which cellshave 	higher preference for locating 
new growth.
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2. Control Parameters 

A Card Image file, YSPARM, is created by the user and 
all the control parameters which govern the
algorithm. Details are discussed in Section VI.G. 

contains 
forecast 
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V. LOADSITE DLF - RURAL LOAD FORECAST PROCEDURE
 

The following procedure, summar i zed in Figure V-1 , was deve] oped to 
help the user in the application of the DLF load forncast proqrain. 
This procedure was used by WAPDA engineers in per formi. ng the 
revised forecasts of Sheikhupura and Gujiranwala LII I)ivisions. 
Transfer files were developed to speed tip the process and to reduce 
the errors. Transfer files are described and listed in Appendix A, 
along with sample output from runn i ng the transfer f i Ies. SeveraI 
small utility programs were also written, in FORTRAN, to assist in 
processing the data and the resul ts. Descriptions of the'se 
programs are given in Appendi.x C. 

Table V-I summarizes the DLF load forecast procedure. 

A. 	 PREPARE THE BASE YEAR DATA.
 

Enter Global Data, Load Data, and Base Year Customer Data (Maps 1
10). The methodology for collecting, preparing, and entering data 
for this phase is covered i.n Section IV and the report "Procedure 
for Development of Load Forecasts for Town and Rural Areas." 

B. 	 CHECK FOR BASE YEAR OUT-OF-BOUNDS (OOB) CUSTOMERS.
 

The 	 steps for detecting and correcting customers outside the 
service area are as follows:
 

1. 	 Create Service Area Card Image File
 

Using the VAX Editor or a spreadsheet, prepare a Card Image 
file SAR64.DAT defining the service area. Use the "Set Block 
to a Value" format, putting 1 's for cells inside the service 
area. Cells outside the service area will contain 0's. The 
file 	must specify Map 64 on the first line. This file is the
 
same 	 as SAR51.DAT of Table IV-7, except for the map number. 

2. 	 Check for Out-of-Bounds Customers
 

Enter DLF and open the databases by running the transfer file 
TROB from the Setup Menu. Then, from the Primary Menu, run the 
transfer file TRCBB, which does the following:
 

a. 	 Modifies map names for display.
 

b. 	 Initializes Map 64 to 0.0 and reads into it the service 
area from the file SAR64.DAT 

c. 	 Combines all the customer inaps for the base year (in Map 
65) and sets cells to 1 where there are base year 
customers.
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TABLE V-i
 
SUMMARY OF DLF LOAD FORECAST PROCEDURE STEPS
 

A. 	 Base year data 
setup
 

B. 	 Check/fix base year 
oult-of-bounds customers
 
I. 	 Create smrvice ar-ea Card 	Imaqo file

2. 	 Check 
for ouHt-l -hournv.; (usto rr' 
3. 	 Look at I trr .
4. 	 Get i] fririmai Oll aihot" olt'-	 f- ltllds cu t omo irs
Print Infnr-mitlon5. 	 for o t-0-hor l.ds.ctlt fomr,6. 	 Get and print nore' infnrmatrinn, if wanted 
7. 	 Print out 
the map, if wanted
 
8. 	 Fix any prohems,
9. 
 Recheck for otit-of-heoutnds 
customers after
 

changes
 

C. 	 Calibrate the IoOADS!TE data
 

D. 
 Create horizon year customer maps

1. 	 Check TRX1 
transfer 
file 	limits, etc.

2. 
 Run TRXl to separate the primary peaks3. 	 Print results and transfer them to the
 

spreadsheet

4. 	 Transfer spreadsheet result:s 
to TBX25. 	 Run TRX2 transfer file 
to gjrow customers

6. 	 Transfer resu1ts to the spreadsheet
7. 
 Create output from "grown i pri peaks" maps8. 	 Print outptt from "grown I Pri 
peaks." maps
9. 	 Add 
"new 	cel " customers 
toi 	 inutou ts10. 	 Create CUSTn 
f i les to read in added customers
 

Run T RX3 to11. 	 read in added sctome rs 
12. 	 Review results
 

E. 	 Check/fix horizon 
year 	out-of- hotlrids aistome rs (sameprocedure an 
R. above >:cept sk:i p step 1.) 

F. 	 Create start 
year 	map - Option I - Manual method

1. 	 Run TRX4 to identify new customer cells 
2. 	 Review results
 
3. 	 Print "new cell 
locations" map
4. 	 Add start years to 
"new 	cell locations" map


printout
5. 	 Create Card Image f ile 
and enter start years
6. 	 Read Card Image file i nto start year map
 

G. 	 Create start yearn mip 
- Option 2 - Automated method

1. 	 Run TRX4 to i dent-ify now cuntomer celIs 
2. 	 Review results
 
3. 	 Run itX5 - Ass ign 
values with Convolution
4. 	 Run WRR program to scatter values
5. 	 Change map number to 21 in Card Iminage file

6. 	 Modify TPX6
7. 	 Run TRX6 to load values, convert to start years

8. 	 Verify results 

H. 	 Run load 
forecast 
algorithm
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d. 	 Creates a map (Map 63) with I's where there 
are out-of
bounds customers, 2's where there are vacant cells inside
the boundary, and I's 
where thore are customers inn ide 
the boundary. 

e. 	 Creates a map (Map 62) wh iphdonti fion what ,zmntorner 
classes are in ea"l ollt-nf-h--oh nd; o Il,
and dumps tlie map to a Map Backup Filn OI 'IUTIBAS.DIA'. 

f. 	 Creates 
maps (Maps 31-40) containing the number of 
customers in the out-of-bounds cl ls, one map for each 
class, and dumps the mapm to 
a Map Backup file MB3140. 

3. 	 Look at Results
 

Display Map 63, using Graphical Display, Color option, to get

a visual picture of where out-of-bounds customer ce] Is are
located.rf a printout of this map is 
wanted, dump it to a Map

Backup file MB63 before exiting from DIF.
 

4. 	 Generate Information About OOB Customers
 

Exit 	DIF and typo 
the command "R $191qKIO:[CAI)PA).ITIL] PROO3',
which executes a utility program that creates a Iisting of the
coordinates of the cel Is which are outshile the boundaries, and 
the classes of customers that are in those cells. The name to 
enter for the input file is OUTBAS. The results are output to 
the file OOBOUT.DAT. An example is shown in Table V-2. 

5. 	 Print Information About 0013 Customers
 

Pr i nt the output resu I ts f i 1e by typ i ng the command
 
"PR]INT OOBOUT.DAT".
 

6. 	 Get More Information About OOB Customers
 

More 	information about the number of customers of each class

in the out-of-bounds cells may be got ten by doi ng the 
following: 

a. 	 Type the command "R $I)ISI<O: [CAI)'PAD.UITIIJPRIJIZ", which 
executes a utility program that creates a listing of the
 
number of customers in the out-n f-boundn; col In, by cias!-. 
Enter MB3140 for the input file name.
 

b. 	 Print the file TEMOIUT. DAT by typing the command
 
"PRINT TEMOUT.DAT". See Table V-1.
 

7. 	 Print OOB Customers Map, If Wanted
 

if a 	printout of Map 61 dumped out in 
step 	[.13.3 is wanted, 
run the utility program by typing the command 
"R $DSKo:[CADPAD.UTtr]PRMB2". Enter MB63 for the input file
 
name 
and OMB63 for the output file name. Print the file with
 
the command "PRINT OMBG3.DAT".
 

V - 3
 

http:located.rf


----------

TABLE V-2 
EXAMPLE OF OOBOUT.DAT FILE 

MAP -- 62 CI.ASSFS ]1 OU)T-OF' BOJN)S CI.ILLS
 

OUT-OF-BOUNDS CEI,I,S -- 1 - CLASS IN TIlE CEL, 
0 CI,ASS NOT T1, TIF CEL, 

CIASS -------------------
VALUE 1 2 3 4 5 6 7 8 ) I() 

111 
111 
119 
147 
129 
129 

42 
43 
50 
82 
87 
88 

136. 
136. 
43. 
64. 
32. 
32. 

0 
0 
1 
0 
0 
0 

0 
0 
1 
0 
0 
0 

0 
0 
0 
0 
0 
0 

I 
1 
1 
0 
0 
0 

0 
0 
0 
0 
0 
(1 

0 
0 
1 
0 
1 
1 

0 
0 
0 
1 
0 
0 

1 
1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

TABLE V-3
 
EXAMPLE OF TEMOUT.DAT FILE


NUMBER OF CUSTOMERS IN OUT-OF-BOUNDS CELLS
 

40 31.OOB CUSTS I)OM-LOw
 
119 50 8.00
 

40 320013 CUS;'S l)OM-MEI)
 
119 
 50 2.00
 

40 330013 CIISTS I)OM-|/GII
 

40 
 3400B CUSTS COM-LOW
 
111 42 3.00
 
111 43 4.00
 
11.9 50 2.00
 

40 3500B CUSTS CON-MEI)
 

40 36001B CUSTs TUB-PR]
 
119 50 1.00
 
129 87 6.00
 
129 88 3.00
 

40 370013 CUSTS TUB-F'R
 
147 
 82 1.00
 

40 3800B CUSTS IND-!,OW
 
1.11 42 3.00 
111 43 .1.00 

40 39001 CIISTS .10D-MED) 

40 400013 CUSTS 
lLD-IlGI
 

90
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8. Fix Any Problems
 

Use the outputs from the above stops to either move the out-of 
bounds customers or the boundaries. Ff.' the out-of--hounds 
customers are to be moved or removed, the TEIoIIT. DAT f i In f rom 
step 6 can be modified to odit tho customor maps, ottig the 
customer counts to 0 in the out-of-bofnl rds: cc 11 s and adl Ilnc 
lines of data adding customers to ceils that are nsido the 
service area. 'o do this, first whange ho map numbers in tho 
fi ]e to the map numbers of the custonmor maps (Map.-, 1-10), 
change the customer counts to 0 into out-of-biou nds col 1In, add 
more I i nes of data with X and Y rord i nntns and the number of 
customers wanted in cei is that are in-bounds, and then, in 
DLF, using Map Edit, Card Image, read in the Card Image file 
TEMOIJTF. Remmber, when adding customers to the in-bounds 
cel is that those col Is may have customers already and the 
values added to the TEIIOUT. DAT f ii e for those co I Is nst 
include those already in the cels. 

9. Recheck After Changes
 

Repeat steps V.BR.1 to V.BR.3 above to verify if all the out-of
bounds probl ems have been fixed. If not, repeat the rest of 
the steps. 

C. BASE YEAR CALIBRATION OF LOAD PROFILES
 

Figure 1 1 J-5 shows the fI 1ow of dci s i on mak i ng and procedures 
i nvo 1.ved itn ca . ibrat ing the Ioad prof i Ios a nd I oad maps to tile 
metered syst-om profile and the motered G;rid Station loads. This 
section goes into detail about the prncedre to fol low. 

Figure II -5 shows, on the left side of the fiqure, the use of both 
the metered system prof i le and the Grid Stat ion loadings from 
SUBSl'IFE being used simultaneously ini th. calibration. 

In other wo rds the user computes lho syst-om prof i 1e and runs 
SUBSITF:, and then, look illrg at the ) esulIts of both together to 
decide what changes to make to tie load profi les. lie then repeats 
the process until he is satisfied with [ho rosults. 

The proced(ure he]o does tle same t:hillg billt. if) a si ightly difforent. 

order-. '[ie usecr ad tis-ts the load pt-nfi los, lool i only at- the 
system prof i le, unti I he is sat is iesd. Io tien adjusts tlie load 
profi les, looking olly at t-ie res lts of running 2;lHl3 ['Il., unt-il he 
is satisfied. le must ttlon rechock lhe system profile to ,-o if 
that is still acceptable. 

The user can choose wh i cli method to uliso. The p)ro:onld(ro he 1ow may 
be simpler" to use but may take more itert-l:ions of the procedure to 
give the (es i red resul I ts. 
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1. Calibrate 
to Metered System Load Profile
 

If the base year system load prof [lo is availableuser can create or if theone from the Grid Stat ion or Gridtransformer Stationprof iles, lie shouldnl c'onsid(erl doing the followingto adjust the class load profi, les
profile in 

so that the computed systemthe Load Model of ILOADSI'JE is close to the obs-,ervedor metered system prof i l e. 

a. 
 Compare Computed and Meterqd System Profiles
 

Compute the system profile for the base year and compareit to the system profile obtained from measured GridStation information. The steps for computing the system
profile are:
 

i. Enter DLF and open both databases.
 

iA. Enter LM to 
 enter the Load Model, and then CS tocompute the system profi le. 

iii. In answer to the prompt, enter P for the Present 
year profile.
 

iv. The proqranm gives three choices of Customer CountiAput. 
 If the gl oba 1 mndle dlata harpreviously entered, been 
enter CM for Global Model. Ifit has not beei previou sIly e,-o rod, cloose W anitile p.7ogramn Wi I l unstur,o-r tIe pu mei- i u nfromut r;the customer mapn after tlie user vrif ies or entersthe map numbers of the i"Lsmrr mips. heni thprogram asks if the usel ',1uLs to sLore tota I cl asscounts in the giInba 1 database, ans,.,r Y . Arisw,-r 0(zero) for 
the Itnt-atioun ll||nuur f thn base year. 

To display the sy;tem prof i In, enter I), to) go to the koadData Display Menu, and then enter either PS to plot thesystem prof i le or ''S to tabtulate
Either one can be 

the system profile.
sent to the (T or t lie printor.plot is sent to the 

I f the
CRT, i : a-n aI.so bn sent: to the

plotter.
 

b. 
 Adjust Load Profiles
 

If tile computed .<system profi I ins d i flf, rent from the 
adjustments 

by a siqni ficant amouniit, 
measured system profi le 


can be made to the compu ted sqystem profi le.At th is stage, th,- ustomer maps are assumed t:o becorrect. If hn ser is not sure, these are tochecked out now bebe fore prrocoedki q. The things that canbe adjusted now are tle shapes aiid magnit-udes of theclass load profiles. 
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When comparing the computed system 1oad curve with thn
metered system load be that they arecurve, sure 
equivalent. For example, if the mete red load profile is
diversified to a crtain level (to a Crid Station level,for example) and includes losses, then the computed curve
should reflect the same conditions. 

The following are hints on how to adjust data to modify
the computed system prof ie: 

1. If the shape of the system profile is correct
the magnitude is too low, adjust all 

but 
the values of 

all the ciasq'-s upward proportionally. 

ii. If the system peak is too high or too low, but
other parts of the curve are al-right, adjust themagnitude of the classes that. peak at that ti.me. 

iii. If the system load is too high or too low at some
hour of the day, adjust the values of the load 
curves that contribute to the system loading at 
that hour. 

This is a trial-and error process 
but the improved
 

results can be well worth the effort. 

2. Calibrate to Metered Grid Station Loadings Using SUBSITE
 

After adjusting the load class profiles to approximate the 
system profile, the user may then use SUBSITE to further
adjust the profiles match Grid 
loadings to the metered loadings. 

load class and the Station 

To do this the user needs a map showing the service
boundaries of the Grid Stations 

area 
or some way of approximating

them. The user also 
for 

needs the Grid Station metered loadings
the study area. If the user has this information, then he 

proceeds with the following steps:
 

a. 
 Create Grid Station Service Area Boundary Map
 

Construct a barrier map by setting the value of the cells 
on the boundaries between Grid Statioens to a value of999. One easy way to do this is to create a transfer

file where each line of data defines a line which is partof a boundary between Grid Station service areas. After
the boundaries are entered, the transfer .i Le should add
1 to complete map so no cells are set to zero. Run thetransfer file from the Primary Menu and then display tIe 
map graphically to make sure it is correct and complete
with no gaps in the barriers. If it's not correct, fix 
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the transfer file data and rerun it. The user will nowhave a barrier map with 1's every where except on theGrid Station division boundary lines, where the values 
will be 1000.
 

b. Enter Metered Loads in Grid Station Data
 

In the Substation data, add to each Grid Station afictitious capacity step year which is earlier than thebase year of the forecast. For the capacity of this stepenter the metered loading of the Grid Station for the year to ulhich the user intends to calibrate the load 
maps, normally the base year.
 

C. Create Load Map
 

Create the load map using the Spatial Distribution 
command of the LOADSITE Load Model Menu.
 

d. Compute Grid Station Loadings
 

Run SUBSITE, in unconstrained mode, with the barrier mapcreated in step 'a' above for the feeder cost map,
using the load map created 

and 
in step 'c' above. This willgive the loading of each Grid Station using customers

from the actual Grid Station service area combined with 
the class profiles.
 

e. 
 Compare Results and Adjust Load Profiles
 

Compare the resulting SUBSITE Grid Station loadings with
the metered Grid Station loadings and then, afterexamining the differences, try to determine a pattern ofwhat kinds of areas have high loads and what kinds of 
areas have low loads. If the user can see that loads inareas containing a particular class or group of classes 
are too low, then he increases the magnitude of the load curve for that class or those classes. Also lower other
classes needed to balance out the total load.
 

Rerun SUBSITE and compare the results again with the
metered Grid Station loadings. Make further adjustmentsif needed and recheck the resul ts, repeati ng until..satisfied with the results. 

V - 8
 



D. CREATE THE HORIZON YEAR CUSTOMER MAPS.
 

Refer to Figures V-I and V-2 for 
an overview of the procedure and
what it does with the cell customer counts.
 

1. Set Customer Limits 
in TRX1
 

Review the transfer file TRXl.DAT and verify the limits, whichare the maximum number of customers allowed per ce].]., for eachclass. For Gujranwala ITT the limits were as shown inTable V-4. Each islimit determined by assuming that theentire 300m X 300m iscell completely filled with customers ofthat class. If changes are made to these limits, they must bemade in three places in TRXI.DAT: 1) in the "**CUT OFF PRIMARY
PEAKS...", 
2) in the "**CUT OFF PRIMARY BASE...", and 3) inthe "**LOWER PRIMARY PEAKS..." sections of the transfer file,
using the VAX Editor.
 

2. Separate the Primary Peaks Using TRX1
 

Enter DLF, open the databases, using the transfer file TROB
from 
the Setup Menu. Then, from the Primary Menu, run the
transfer file TRXl, 
which does the following:
 

a. Prints the Global Model table.
 

b. Updates map names for display.
 

c. 
 Prints Map Statistics of the Base Year maps.
 

d. Copies the Base Year Maps 1-10 
to Maps 31-40 and 41-50.
 

e. 
 Removes the Primary Peaks from Maps 31-40. Primary Peaks
 are the customers in 
excess of the limits, the maximum
 
customers per cell.
 

f. Removes everything except the Primary Peaks in Maps 41
50.
 

g. 
 Prints the Map Statistics of Maps 41-50 and Maps 31-40.
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TABLE V-4 
EXAMPLE OF MAXIMUM CUSTOMERS PER CELL 

GUJRANWALA TIT MAXTMUM CUSTOMERS PER CELL 

Class 
Class 
Class 
Class 
Class 
Class 
Class 
Class 
Class 
Class 

1. 
2 
3 
4 
5 
6 
7 
8 
9 

10 

DOM-LOW 
DOM-MED 
DOM-IIGII 
COM-LOW 
COM-MED 
TUB-PRT 
TUB-FR 
IND-LOW 
IND-MED 
TND-IIGlI 

450 
100 

11 
200 
10 

3 
3 

40 
4 
2 

3. Transfer Results to Spreadsheet and Compute Growth Factors 

Exit DLF, print the output file (the name the user gave whenentering DLF, plus a .DAT extension) , and enter theinformation from the priIltout (see Appendix B for sampleprintout) into columns B, C, and E of the Lotus spreadsheet
GRW3GRTH, shown in Table V-5. The spreadsheet computes columns 
F through J. 

The spreadsheet in this example presumes that 90% of thegrowth from the base year to the horizon year will be added tothe cells where there are customers of that class in the baseyear, and that 10% of the growth will. be applied manually tocells chosen by the user. Ile may choose vacant cells or cells
that already have customers. 

To change this 90% to 10% ratio, the spreadsheet columns G and11 formulae, headings and footers can be changed. 

4. Enter Factors in TRX2 

Using the VAX Editor, enter the factors from column J of thespreadsheet into TRX2. DAT, in the "**Grow%%r the Base... " section. Also, if changes were made in step D.i above, changethe limits of the maximum number of customers per cell inthree places: 1) in the "**CUT OFF SECONDARY PEAKS...", 2) inthe "**CUT OFF SECONDARY BASE...", and 3) in the "**OWER 
SECONDARY BASE..." sections. 
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TABI.E V-5 
EXAMPLE OF CISTOM F.R GROWTI SI'READSI I.F.T 

GOJRANWALA (ROWlI'I 

A B C ) " ( II 1 
class Inlsepr pks base-pp hoiiz g1mowIh 90 g.lII 10% rgwII guwIi map 

I 39962 333 30629 89.168 49500 4,1555 ,1951 84 194 
2 5070 201 1869 1226(0 7190 6.171 719 113,10 
3 376 4 372 900 53,3 '180 53 852 
4 4870 76 4791 8729 3859 3473 386 8267 
5 151 2 1,19 293 1,12 128 14 277 
6 2649 139 2510 3116 467 420 47 2930 
7 561 0 561 732 171 154 17 715 
8 1221 81 1140 3421 2200 1980 220 3120 
9 37 2 35 94 57 51 6 86 

10 6 0 6 18 12 II I 17 

TRXI TRXI =13-C TRXI .-3B -. 9+F .I* =D ( 
n 30,n 401u1 30 n 30in 

J K I. N N ) P Q 
class faclor sec pks grwri-sp map3n sp 10% tolal diff chk limit 

I 2.12131 9098 75086 75,119 1,10,19 89468 0 450 
2 2.32902 1359 9981 10182 2078 12260 0 100 
3 2.28952 114 738 712 167 909 0 II 
4 1.72447 726 7541 7617 1112 8729 0 200
 
5 1.85772 38 239 2,11 52 293 0 10
 
6 1.16745 90 2840 2979 137 3116 
 0 3
 
7 1.27433 2 713 
 713 19 732 0 3
 
8 2.73684 618 2502 
 25F3 838 3421 0 40
 
9 2.46571 17 69 71 23 94 0 ,1
 

10 2.80000 5 12 12 
 6 18 0 2
 

-lID TRX2 =I-K =L- C -Klll =MIN =O-B INFO 

504n 30,1i 30,n 

NOTE: TIllS IS FROM SPREADSHEET CRW3GRTI I.WKI 
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5. Grow and Adjust Customers Using TRX2 

Enter DLF, open the databases u1sing the transferfrom the Setup Menu. file TR'OBThon, from the Primary Menu., run thetransfer file TRX2 which does the following: 

a. Updates map names 
for display.
 

b. Grows the peakiess base year maps,according in Maps 31-40,to the ratios computed in stop D.j. abovo. 
c. Copies Maps 
31-40 to Maps 51-60.
 

d. Removes the Secondary Peaks from 
Map. 31-40. Secondary
Peaks are the customers that exceed the maximum customersper cell, after the base year customers have been"grown". 

e. 
 Stores the Secondary Peaks 
in Maps 51-60. 

f. 
 Prints Map Statistics of Maps 51-60 and 
31-40.
 
g. Adds the Primary Peaks from Maps 41-50Base to the Secondarymaps in Maps 31-40. This is done so that the cells
exceeding the limit. i n the harse ye;ir WOn. st i1 I :the Iimits 
in the horizon year by the sale amont.,. 
h. Prints otut Map Stati.stics for Maps 31-40. These inaps, nowconta.in the hor zon year customers except for those wh i ohare added manual ly in step 6. below.i. Backs ip Maps 1-I0 in file MBO1 1.0 and Maps 31-40 in file 

MB3140.
 

j. Updates map names 
for display.
 

k. Creates Backup Map files M331, 
MB32, etc. 
for printing
 
out Maps 31-40 i]ndividla] .y.
 

6. Determine the Total 
Remaining Horizon Year Customers 
to be
 
Manually Added
 

Exit DLF, print the output file 
(the name the user gave when
entering DLF, plus a .DAT extension)from the and enter informationprintout (Shown in Appendix
into column B) from step 5.f above,K of the Lotus Spreadsheet.printed results Also, compare the(also shown in Appendix B) flrom step 5.h,the '.,Liues in column withM of the spreadsheet. The spreadsheet 
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computes, in column N, the 
total number of customers to be
 
manually added. It also 
compares different columns and

displays any discrepancies in Column P. If the discrepancies 
are too great, go back and check the previous steps and redo 
those steps found to be in error. 

7. Convert Customer Maps to Printable Format
 

Enter the command "R $DISK0:[CADPAD.UTIL]PRMB5" to execute 
a
 
utility program which outputs the maps in a form that 
can be
 
used in step 9 below. The program will prompt for the input

file name (answer MB31 or MB32 or ... ), the output file name

(answer OMB31 or OMB32 or...), the X-dimension of the map (220
for GRW3), and the Y-dimension of the map (100 for GRW3). 

8. Print Customer Maps
 

Print the output files from step 7 
with the command
 
"PRINT OMB31.DAT" or "PRINT OMB32.DAT" or etc.
 

9. Add "Manual" Customers to Printout
 

On the printouts from step 8, manually write the of
number 

customers to be added to each cell. This is done on the
 
printout for each class, and the of all thesum customers 
added to the printout of a class should be the same as the
number in column N of the spreadsheet for the class. 

10. Create Card Image Files wit-a New Customer Counts
 

For each class, using the VAX editor, create a file named
 
CUSTn.DAT, where n is the class number. In each file, put the 
locations and values of all the customers added to the map

printouts in step 9 above. 
See Table V-6 for instructions on
 
using the VAX editor, and Table V-7 
for the file format.
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TABLE V-6
 
PROCEDURE FOR USING THE VAX EDITOR
 

1. Enter the directory where the 
user wants to create or

edit a file. 

2. Type EDIT FILENAME.EXT, where FILENAME is the name of
the new file to he created or edited (limit 6 
characters for files that will be read by CADPAD) andEXT is 
a filename extension (limited to 3
characters). For CADPAD files the extension must be 
DAT. 

3. The editor will start out 
in the "line" mode
indicated by a "*" prompt in column 1. 
To change to
full screen mode, enter 
"C".
 

4. In full screen mode, enter the data 
or changes using

keyboard keys (arrows, return, etc).
 

5. 
 When finished with the changes and additions, save
the file by first entering "Control-Z" and then 
enter
 
"EX" or "EXIT" at the "*", prompt. If the user does
not want to save the changes, he cntc "n(ITT"
:n 

instead of "EX".
 

TABLE V-7
 
FORMAT FOR CUSTn.dat FILES
 

...

123456789012345
Column: 


Li.ne 1 
 40 41MAP NAME 
 Control line*.
 

Line 2 71 
 43 7 IField l:DLF X-Coordinate,

75 44 12 I right adjusted, columns 1-5.
102 111 
113 IField 2:DLF Y-Coordinate,


117 62 24 i right adjusted, columns 6-10.
 
'Field 3:Number of customers to add 
to
 

the cell, columns 11-17,
 
using any columns of the field


207 33 4
 

Blank line 
 Blank line means end of map
 
Last line 90 
 90 means end of file
 

* 40 in columns 4 and 5 define file format, columns 6-10,

right adjusted is the map number 
for loading the data.
Use Map 41 for Class 1, 42 for Class 2, ... , 50 for Class 10
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11. 	 Load New Customer Counts Using TRX3
 

Enter DLF, open the databases using the transfer file TROB

from the Setup Menu. 
 Then from the Primary Menu, run the

transfer file TRX3 which does the following:
 

a. 	 Copies Maps 31-40 to Maps 11-20.
 

b. 	 Initializes Maps 41-50.
 

c. 	 Reads in the CUSTn.DAT Card Image data files, bringing
 
the manual customer additions into Maps 41-50.
 

d. 	 Adds Maps 41-50 to Maps 11-20.
 

e. 	 Prints out Map Statistics for Maps 1.1-20 (Horizon year)
 

f. 
 Sets 	up Maps 41-60 for displaying base and horizon year
 
service areas.
 

g. 	 Updates map names for display.
 

12. 	 Review Results
 

Using Map Statistics, or the printout from TRX3, check to see

if the map totals of Maps 11-20 equal the horizon year totals
 
in the spreadsheet and/or the Global Model. 
 Then, using the
following Graphical Display, Map Display procedure, visually

check the geographical distribution of the new cells. 
Repeat

the steps for each class.
 

a. Display any map (for example Map 1) using the Black color 
of the Grey Scale option. This is only to work around a
LOADSITE bug which shifts screen coordinates of other 
maps with respect to the first map. 

b. Display the horizon service area cells (Map 50 4 n, where 
n is the customer class number) with a color (eg. Red). 

c. Display the base year service area cells (Map 40 
with a different color (eg. Green). New cells 

+ n) 
will 

remain as red.
 

E. 
 CHECK FOR HORIZON YEAR OUT-OF-BOUNDS CUSTOMERS.
 

The steps for doing this are as follows:
 

1. 	 Check for Out-of-Bounds Customers
 

Enter DLF, open the databases by running the transfer 
file

TROB from the Setup Menu. Then, from the Primary Menu, execute
 
the transfer file TRCBH, which does 
the following:
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a. 	 Modifies map names for display.
 

b. 	 Reads in the Card Image file SAR64.DAT which defines the

service area (in Map 64). SAR64.DAT was prepared before, 
in step V.B.i.
 

c. Combines all horizon year customer maps (in Map 65) 
and
 
sets 	cells to 1 where there are 
horizon year customers
 

d. 	 Creates a map (Map 63) containing l's where there are 
out-of-bounds customers, 2's where there are vacant cells
inside the boundary, and 3's where there are customers 
inside the boundary. 

e. 	 Creates a map (Map 62) which identifies what customer
classes are in each out-of-bounds cell, and dumps the map 
to a 	Map Backup file OUTBAS.DAT.
 

f. 	 Creates maps (Maps 31-40) containing the number of
customers in the out-of-bounds cells, one map for each
class, and dumps the maps to a Map Backup file MB3140.
 

2. 	 Look at Results
 

Display Map 63, using Graphiral Display, Color option, to get

a visual 
picture of where out-of-bounds customer cells are
located. If a printout of this map is wanted, dump it to a Map
Backup file MB63 before exiting from DLF.
 

3. 	 Generate Information About OOB Customers
 

Exit 	DLF and type the command "R $DISKO:[CADPAD.UTIL]PROOB",
which executes a utility program that creates a listing of thecoordinates of the cells which are outside the boundaries, and
the classes of customers that are in those cells. The name toenter for the input file is OUTHIOR. The results output toare
the file OOBOUT.DAT. See the example in Figure V-2. 

4. 	 Print Information About OOB Customers
 

Print the output result file by typing the command 
"PRINT OOBOUT.DAT". 

5. 	 Get More Information About OOB Customers
 

More 	 information may be obtained about the number of customers 
of each class in the out-of-bounds cells follows: 
a. 	 Type the command "R $DISKO: [CADPAD.U''IL]PRNZ, which 

executes a utility program that creates a listing of the
number of customers in the out-of-bounds cells, by class.
MB3140 is the input file. TEMOUT.DAT is the output file. 
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b. Print the file TEMOUT.DAT by typing the command 

"PRINT TEMOUT.DAT". See Figure V-3.
 

6. Print OOB Customers Map, If Wanted
 

To print Map 63 dumped out in step V.E.2, run the utility
program by typing the command "R $DISK0:[CADPAD.UTIL]PRMB2".

Enter MB63 as the input file name OMB63and as the output file 
name. 
 Print it with the command "PRTNT OMB63.DAT".
 

7. Fix Any Problems
 

Use the outputs from the above steps to either the out-ofmove
bounds customers or the boundaries. If the out-of-bounds 
customers are to be moved or removed, the TEMOUT.DAT file from 
step 5 can be modified to edit the customer maps, setting the
customer counts to 0 in the out-of-bounds cells and adding
lines of data adding customers to cells that are inside the
service area. To do this, first change the map numbers in the
file to the map numbers of the customer maps (Maps 11-20),
change the customer counts to 0 into out-of-bounds cells, add
 
more lines of data with X and Y coordinates and the number of 
customers wanted in cells that are in-bounds, and then, inDLF, using Map Edit, Card Image, read in the Card Image file
TEMOUT. Remember, when adding customers to the in-bouns
cells 
that those cells may have customers already and the
values added to the TEMOUT.DAT file for those cells must
 
include those already in the cells.
 

8. Recheck After Changes
 

Repeat steps V.E.l and V.E.2 to verify if all the out-of
bounds problems have been fixed. 
 If not, repeat the rest of
 
the steps.
 

F. CREATE START YEAR MAP 
- OPTION 1 - MANUAL PROCEDURE. 

This procedure is good if there are not too many new cells, say
less than 100 cells. 

1. Identify New Customer Cells Using TRX4
 

Run the transfer file TRX4, which performs 
the following
 
steps:
 

a. Updates map names for display.
 

b. Combines the Base Year service area maps created by TRX3

in step D.11, Maps 41-50, into one Base Year service area 
map (Map 64).
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c. Combines the 
Tlorizon Year 
service area 
maps created by
TRX3 in ster 
D.i1, Maps 51-60, into one 
Horizon Year

service are.a 
map (Map 65).
 

d. Copies Map 65 to Map 62 for use with Option 2 below incase that option is chosen. 

e. Th)resholds both of the above service area maps to values
of 1 for non-zero cells. 

f. Subtracts the Base Year service area map from the HorizonYear service map and stores the result 
in Map 63. This
map now contains a value of 
1 for each added cell that

requires a start year.
 

g. Creates a 
Card Image Map Backup file, MB63, containing
 
the map data.
 

2. Review the New Customer Cells
 

Review the results by displaying Maps 65, and
64 63 using
Graphical Display/Map Display using 
the same procedure as

given in V.D.12.
 

3. Print Out New Customers Map
 

Exit 
DLF and run the Print Map Backup program, using
Command 
"R $DISKO: [CADPAD.UTIL]PRMBS,, the
 
Enter MB63 for the
input file and 
OMB63 for the output file name. 
 Enter the
proper X and Y dimensions as requested. Print th: file using
the command "PRINT OMB63.DAT,.
 

4. Determine Start Year of Each New Customer Cell
 

On the printout of OMB63, write the start year for each cell
that has a printed value of 1. Start 
years should be
distributed geographically and 
through time as
in smooth a
manner as is practical. 
The load will start to grow in each
cell in the given start year, but load will not appear unti.
the next year when jit has had a year to grow.
 

5. Create Card Image File of Start Years
 

Use the command "R $DISK0:[CADPAD.UTIL]PRNZ,, 
to run the
utility program which creates a file containing only the nonzero cells from 
a Map Backup file. Enter MB63 as 
the input
file name. The output 
file name is TEMOUT.DAT and 
it will
contain one line for 
each cell which requires a start year.
Transfer the start years, from the marked up printout of step
4 above, to the TEMOUT.DAT file, replacing the value of I withthe Start Year for each cell. 
 Then change the map number 63
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in Columns 9 and 10 of the first line to 21 
so the data will
 

be read into the Start Year map in the next step.
 

6. 	 Load the Start Years
 

Enter DLF and perform the following steps:
 

a. 
 In Map Edit, initialize Map 21 to 0.
 

b. 	 In Map Edit, 
use the Card Image option to read in the
TEMOUT file data prepared in step 5 above.
 

c. 	 In Spatial Display/Tabular Display use 	 Display MapStatistics for Map 21 to verify that the data was entered 
correctly.
 

d. 
 In Spatial Display/Graphical Display, display the Map 21
using Color option to verify the geographical locations
of the- start year cells. An enhanced display can becreated by copying Map 21 
to a 	workspace Map 61, using
Copy 	 Map (61,21), subtracting 1984 from the map usingAdd/Subtract (61,1.,61,0,61,-1984), and thresholding it(61,0,0,9999,99,-9) . When this is displayed with thecolor option, different years will be displayed in 
different colors.
 

e. 	 If errors are 
found go back and repeat steps.
 

G. 	 CREATE START YEAR MAP 
- Option 2 - AUTOMATED PROCEDURE.
 

This 	option is easier than 	 the Manual Option if there are many newcells, say more than 100 cells.
 

1. 	 Identify New Customer Cells Using TRX4
 

Run the transfer file TRX4, 
which does the following steps:
 

a. 	 Updates map names 
for display.
 

b. Combines the Base Year service area maps created by TRX3
in step C.11, Maps 41-50, into 	one Base Year service area 
map (Map 64).
 

c. 	 Combines the Horizon Year 
service area 
maps created by
TRX3 in step D.11, Maps 51-60, into one Horizon Year

service area map (Map 65).
 

d. 	 Copies Map 65 to Map 62 
for use later in this procedure.
 

e. 	 Thresholds both of the above service area maps to values
 
of 1 for non-zero cells.
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f. 	 Subtracts the Base Year service area map from the Hlorizon
Year Jervice area map and 
stores the result in Map 63.
This 	 map now contains a I in each 	cell that requires astart year, in other words, each cell with no customersin the base year but having customers in the horizon 
year. 

g. 	 Creates a Card 
Image Map Backup file, MB63, containing
the map data.
 

2. 	 Review the New Customer Cells
 

Review the results by displaying Maps 
65, 64 and 63 usingGraphical Display/Map Display, using the same procedure given

in V.D.12.
 

3. 	 Assign Values to New Customer Ce' ls Using TRX5_, Which Uses the
 

Convolution Function of Map Mathematics
 

Run 	the transfer file TRX5 from the Primary 
Menu. TRX5
performs the following steps:
 

a. 	 See the Users Manual
 
Convolves the Total Customers map.

for a description of Map Mathematics functions.
 

b. 	 Masks out all but the new cells
 

c. 	 Scales the map from 0.0 to 21.0
 

d. 	 Takes the map to the power of 3
 

e. 	 Dumps Map 62 
to a Map Backup file MB62
 

4. 
 Scatter the Values Using the WRR Utility Program
 

Exit DLF and run 	 the WRR program, using the 
 command
"R $DISKO: [CADPAD.UTIL]WRR". 
Enter input il.e 	 name MB62,output fl]e name MB21W, ann the appropriate map dimensions(220 & IC0 for GRW3) . This program will rank the cells, usingthe 	 Weighted Random method,Ranking choosing the order inwhich the cells should he developed.
 

5. Prepare File for Loading
 

Using the VAX editor, change the map number in MB21W.DAT in 
columns 9 and 10, line 1, to 
21.
 

6. 	 Prepare Transfer File TRX6 

In TRX6.DAT, use the VAX editor to enter the horizon year
minus the base year miinus 1 in field 3 of the Scale command.
Enter 
the base year in field 6 of the Add/Subtract command, 
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and enter the base year plus .001 in field 3 of the Threshold
 

command.
 

7. Load Scattered Values and Convert to Start Years Using TRX6
 

Enter DLF and run the transfer file TRX6 from the Primary

Menu. TRX6 performs the following steps:
 

a. 	 Reads in MB21W into Map 21.
 

b. 	 Converts the ranking into start years based on the base
 
year and the last forecast year entered in TRX6.
 

8. 	 Review Results
 

Perform the steps in V.E.6.c. through e., to verify and modify
 
results.
 

H. 	 ENTER THE B-CURVE
 

In the DLF Global Model, in the Edit/Display Global Data Menu,
 
use the Update Growth ("S") Curve option to enter the twenty

values defining 
the curve. See Section IV.E.l for 
more
 
details.
 

I. RUN THE DLF FORECAST AND CHECK RESULTS
 

Follow the instructions in the DLF Users Manual, Section 5.2, 
to
 
run the forecast.
 

In DLF, some cells which were vacant in the base year but do have
customers in the horizon year, may have negative growth in the last
 
years of the forecast because they grew too 
fast 	in the earlier
 
years. 
 This 	should be checked by using the Scan Maps display in
the Tabular Displays menu. Choose Maps 23 through 29 for display

and then display the values of selected cells, one at a time, untilit has been verified if the load growth patterns are right or not. 

If only a few cells behave in this manner, and not too seriously,
then an adjustment can be made using the TRDNG transfer file which
 
deletes negative growth from 
the load maps. See Appendix A for
details. If a class, such as 
Tubewells, is decreasing in future
 
years, then do not use 
the transfer file to make this adjustment.
 

If the growth pattern problem is serious, and if cells with base
 year 	customers are either growing too fast in the early years and
decreasing at the end, or growing too slowly in the early years andjumping up at the end, then the forecast should be re-run using thealternate DLF forecast procedure given in Section V.J below.
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J. 
 ALTERNATE DLF FORECAST PROCEDURE USING TRANSFER FILE XTRDLF
 
The data preparation for this DLF load 
forecast procedure is the
same as 
when the program algorithm is used, except that the Start
Year map is not used. If the program alIgorithin has been run, thennothing more needs to be done with the database data.
 
The first step in this procedure

XTRDLF.WKI on the PC 	

is to use the spreadsheet
to compute valuesthe that need to be enteredin the transfer file XTRDLF.DAT. The spreadsheet requires the userto enter the following data:
 

o 	 The years of the forecast iteration years. These will be thesame years entered in the DEF Global Model. 
o 	 The customer counts for 	each customer class for each forecastiteration year. These will be 
the 	same customer counts thatwere entered in DLF Model.the Global 

o 	 The kVA per customer at the system peak load hour forcustomer class, both for the base year and 
each 

the 	horizon year.
These will be the same values as were entered in the LOADSITELoad Model in the class profiles data for that hour.
 
The spreadsheet computes the per
kVA customer values for theintermediate years, for the 
class. It 	

peak load hour, for each customeralso computes the map multipliers, which represent theportion 
of the total forecast period customer growth will
that
occur between 
the base 
year and each intermediate 
forecast
iteration year, for each class.
 

The 	 second step of the procedure is to enter the 	values computed bythe 	spreadsheet, into the transfer file. The transfer file has asection for each forecast iteration year. The map multipliers are
not 	needed 
for the base and 

because the transfer assumes 

horizon 
that they 

years, 
are 

iterations 0 and 6,
all 0.0 thefor base year and 1.0 
for 	the horizon year.
 

The third and last step is to enter DLF and invoke the transferfile from the Primary Menu, and then check the results. Use Map
Statistics 
to compare the load 
map 	totals with the total 
loads
computed in the spreadsheet. 
 Also use Scan Maps to check some of
the 	cells in Maps 23-29, 
as was done in Section V.I above. 

K. 
 ADJUST LOADS TO MATCH FEEDERSITE OR METERED GRID STATION LOADS
 
After the forecast is completed and the load maps are created,sure that they are 	 makein the right units, normally in kVA. Then themaps can be adjusted, if the user wishes; a) so that the base year
load map matches 
year 	

the loads from FEEDERSITE or b) so that the baseloadings of the Grid Stations match the 	metered loadings of 
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the Grid Stations. Either of 
the two adjustments 
can be chosen,
 

but not both.
 

1. Adjust to FEEDERSITE Loads
 

If the FEEDERSITE loads 
are available and the 
user wants toconsider adjusting the forecast to 
match those loads in the
base year, he may do the following:
 

a. In FEEDERSITE, 
dump a Card Image file to LOADSITE,

including the loads.
 

b. 
 Using NODESIM in the Load Model of SUBSITE, bring in the
loads from the Card Image file from FEEDERSITE, storing
them in any available workspace map.
 

c. Using Map Mathematics, 
Map Statistics 
and Graphical
Display, compare the 
 FEEDERSITE 
load map with the
LOADSITE Base Year load maps and study the differences.
 
d. Run SUBSITE unconstrained with the Grid Station ServiceArea Boundary/Barrier map with each of the two load mapsand study the differences 
in the SUBSITE Grid 
Station


loadings results.
 

e. Decide 
if the differences 
in steps 'c' and 'd' 
are
significant and decide which is the most appropriate to
use. 
 If the user prefers to use 
the map computed by
LOADSITE, skip step 
'f'.
 
f. If the user decides to adjust load maps to the FEEDERSITE 

loads, do the following:
 

1. Save the original forecast 
load maps 
to a Map

Backup file.
 

ii. Using Map 
Mathematics Add/Subtract, Subtract the
base load map
year forecast 
 from the FEEDERSITE
load map and store the difference in 
an available
 
workspace map.
 

iii. Add the 
difference 
map from step to the
ii. allload maps from the 

year 

forecast, including the base
load map. The user now has 
a load forecast
that matches the FEEDERSITE loads in the base year,
and the load growth from the 
forecast 
is added to
that in each successive year of the forecast.
 
2. Adjust to Metered Grid Station Loads
 

If the user did not adjust to the FEEDERSITE loads then he may

adjust the forecast loads to the base year 
Grid Station
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metered loadings. The user should choose one or the other (orneither) but not both.
 

To force the loads in the service area of each Grid Station tomatch the metered loading of each 
Grid Station 
in the base
 year, do the following:
 

loadings of 


a. Run SUBSITE unconstrained with the Grid Station servicearea boundaries barrier map, using a year previous to thebase year, in which are stored, as capacities, themetered loadings of the Grid Stations for the base year,and using the base year LOADSITE load map. 
b. Review the 

ahead and 
loadings. 

results and decide if the user 
force the load map to match 

If he decides not to, then skip 

wants to go 
the metered 
'c'. 

c. If the user decides to adjust load maps to the metered 
the Grid Staticns, do the following:
 

i. Store the Assigned Substation Loading results amap in SUBSITE, Store Results. If 
in 

the user uses
the transfer file 
TRSR, it will 
be stored in map

48.
 

ii. Save the original forecast load maps to a Map
Backup file.
 

iii. Using Map Mathematics, 
 Add/Subtract 
 function,
compute and 
store in workspace maps 
the growth
between each successive set of forecast years. 
For
example save 
the growth between the 
base year and
the 1st iteration year in a map, between the 1stand 2nd iteration years in another map, 
etc.
 
iv. 
 Using Map Mathematics, Divide function, divide the
base year load map 
by the Assigned Substation


Loading Map saved in step i.
 

v. Using Mathematic, Add/Subtract function, add thegrowth between successive years to the first year's
load map to 
get the next. For example to get the
ist iteration load map add the base year load map,
from step iv. above, 
to the map of growth from the
base year to the Ist iteration year, as computed instep iii. above, to get the load map of the istiteration. 
The load map of the 2nd iteration will
be the load map of 
the 1st iteration plus the
growth between the ist and 2nd iterations, etc.
 
The user 
now has a load forecast that matches the base
 
year metered Grid Station loadings, and the load growth
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from the forecast is added thatto in each successive 
year of the forecast.
 

L. CALIBRATE FEEDER COST MAP VALUES AT GRID STATION LOCATIONS
 
After the previous steps, tile load profiles
calibrated and load maps have beenand adjusted to match the conditionsStations serving of the Grid
 
During 

loads in their actual base year service areas.
the SUBSITE study, however, the Gridboundary map will not 
Station service areabe used and the Grid Station loadings may bevery different, even thein base year.
 

The user 
may do one more thing, if hethe program come closer to the 
thinks it is needed, to helpmetered loadings in thewhen the service area boundary base year,

map is not used. Tnstead of theservice area boundary map, use the feeder cost map representingcost of building a feeder across the 
this map each sma]]-area. The values inare the basis for the feeder cost figures summarizedthe SUBSITE results output. They also 

in 
are used by the SUBSITEalgorithm to determine Grid Station service areas.
 

This calibration 
helps to bring the base year solution closer tothe actual Grid Station loading. The feeder cost changesthe calibration should be left in the Feeder 
made in 

Cost map for thefuture years also.
 

This calibration 
 does not need to be exact. Loadings thatapproximately match the metered loadings are sufficient. 
With this calibration it is not practical
between widely to try to shift loadingsspaced Grid Stations becauseservice area boundary are normally 

the loads at the 
sparse, and costwould be to 

large changesneeded change loadings sign[fi.cantly.hand, small changes in costs at 
On the other 

Grid Stations that are closetogether may have a big effect on load i ngs. 
There are two ways to calibrate or adjust the values in the FeederCost map at 
the Grid Station locations:
 

1. Calibrate SUBSITE Command
 

When Calibrate SUBSITE is run from the SUBSITE Primarythe program adjusts Menu,the values in the Feeder Cost Map, at theGrid Station locations, to increase or decrease theStation service Grid areas in toorder increase
loads so they match the loads given 
or decrease the 

in the load history datafor the year specified by the user. The load history datamust be previously entered. The program will attempt, forseveral iterations, to adjust the feeder cost valueGrid Station small-area locations 
in the 

of the feeder cost map, so 
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that the 
load served by each Grid Station is the same as the
loads given in the load history for 
the Grid Stations.
 

2. Manual Calibration of Feeder Cost Map Values
 

An alternative to using Calibrate SUBSTTE is to manuallyadjust the cost values in the Feeder Cost map for thelocations of the Grid Stations where the user wishes to raiseor lower the loads assigned by SUBSITE. The user increasesthe cost to decrease the service area and load, and lowers thecost to increase the service area and load. The user canchange one or more Grid Station cells at a time and then runSUBSITE to see the effect of the changes on the Grid Stationloadings. Several iterations will probably be needed. 

The manual method is more flexible because it lets the userdecide which station loads to adjust and lets him decide whenthe results are good enough. 
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VI. LOADSITE SLF 
- URBAN LOAD FORECASTING PROCEDURE
 

SLF is designed to 
be used for load forecasting in urban
Although areas.
it is not recommended, 
SLF can also, with the 
aid of
special procedures, be used for areas that arerural. part urban and part
beboth situations. 

This section describes the procedures to followed forThe procedures are the same for both, up throughSection VI.G.i3.. 
The rest of the Section
procedure, and Section 

Vji.G gives the s0anrlard 
followed from 

VI.I gives the special procedure to bethat point onward. Table VI-i gives a summary of theoverall procedure.
 

The special SLF procedure was developed for applying SLF to a mixed
urban and rural area, the Kot Lakhpat Division of the Lahore
Circle. III
As with the DLF program, transfer files were used to speed
up processing and to 
 reduce errurs. 
 See Appendix-A
descriptions and listings of the transfer files. The 
for 

Program, developed WRR Utilityfor use with DLF', was also used in the SLFprocedure. 
 See Appendix-C for details.
 

Because SLF is designed for use on urban areas, special procedureshad to be developed tc adapt its use to thehas Kot Lakhpat area, whicha large proportion of rural land. Even with theseprocedures it specialis not recommended that WAPDA use SLF on other
similar areas.
 

However, some or all of the special procedures developedarea can also be used for thisfor aiding i.n the forecastgiving of an urban area,the user more control over the results for an urban area
forecast.
 

For an area that is part urban and
margin 

p:-it rural (a city surrounded bya of rural land does not fit in this category), SLFencounters two kinds of problems:
 

o 
The first is that SLF is designed to forecast growth of
a city into the surrounding area but not into a largerural area with scattered towns. If run normally, theprogram will forecast growth only for the city and ignore
the rest of the area.
 

o 
The second problem is that SLF looks thefor mostpreferred small area for a class and then uses all of theavailable land in that small area for growth of thatclass. Then it looks for the second most preferred smallarea and uses 
that, etc. until all growth for the class
is allocated. 
This is repeated for all classes and the
result is that growth is concentrated in a small. numberof cells with the highest preference values. This may bealright for a city but in a mixed urbanenvironment the growth needs to be more spread 
and 
out. 

rural 
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A. 


B. 

C. 


D. 


E. 

F. 


G. 


H. 


I. 


TABLE VI-1

SUMMARY OF SLF LOAD FORECAST PROCEDURE STEPS
 

Base year data setup
 

Check/fix base year out-of-bounds customers 

1. Create service area Card Image file

2. Check for out-of-bounds customers 
3. Look at results
 
4. Get information about out-of-bounds customers5. Print information about out-of-bounds customers

6. Get and print more information, if wanted
 
7. Fix any problems

8. Print out the map, if wanted

9. Recheck for out-of-bounds customers after 

changes
 

Convert Customer maps to land-use maps
 

1. 
 Compute the customer map and end-use profile
 
multipliers


2. Apply customer map multipliers to convert them
 
to land-use

3. Enter end-use profile multipliers to keep units 
consistent
 

4. Create a "water" land-use map using Map Edit
 

Create a vacant available land map
 

1. 
 Add all land-use maps together, including water
2. Add vacant-unusable land, 
if available, to the
 
same map


3. Subtract result from a total 
land map
4. If vacant-unusable land map was not 
available,

ratio down the map of step 3 by some percentage

(say ten percent) representing unavailable land 

Calibrate the base year LOADSTrE data 

Add highways, railroads, highway intersections, and
 
zoning maps
 

Prepare the control parameter file, YSPARM
 

Run the SLF forecast in the standard way
 
or
 

Run the special SLF forecast procedure
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th of the above problems are addressed by following the special
ocedure of Section VI.I 
to 
"scatter" the high preference small
eas 	and to 
limit land development of a small area in 
any 	given

recast iteration.
 

t Lakhpat was chosen to be the first area studied with SfF, inite of its nature, because at the time it was deemed the best2!a with an urban component where data could be readily obtainedthe 	time. 
 It was decided that the problems were outweighed byD need to give WAPDA engineers some experience with the4uirements and the running of SLF.	 
data 

;e year customer data for SLF is collected, prepared, and enteredthe 	 same way as for DLF, as described in Section IV. Nineisses 	may be used with the standard SLF algorithm, which is what'DA 	will 
use; three domestic, three commercial, and threelustrial. Some flexibility is allowed but basically the classestreated as such in the standard algorithm. For Kot Lakhpat,of the commercial classes was 
used 	"or Tubewells.
 

major differences between DLF and SLF are as 
follows:
 

o 	 SLF does not require or 
DLF 

use horizon year customer maps asdoes. SLF builds on the previous forecast yearaccording to the standard forecast algorithm and the parameters and data supplied by the 
user.
 

o SLF does not use an "S-Curve" or a Start Year map as DLF 
does.
 

0 	 SLF provides the capability of combining "eni-use" curvesto make up the class 
has 	

load profiles. Each "end-use" curveits own multiplier and growth rate. 
If the user does
not 	 want to supply different components of class curves separately, he can simply supply 	
load 

one 	 "end-use"curve containing the complete composite class curve. 

0 	 The SLF program requires a map of vacant-useable land,and adds new customers only where there is vacantavailable land. The program keeps track of what land hasbeen 	 used and what is still available. The Vacant-Useable Land map can be created from the customer c.lassland-use maps plus a vacant-unusable land 	 map, a watermap, 	etc. If customer count maps are uPsOd they Shoulid beconverted to land-use maps before creating the vacant-
useable land maps. 

o 	 The SLF program uses andZoning Preference Maps todetermine where growth should occur. Preference mapsdeveloped 	 areby the program using land-use maps, highways,water, railroad, zoning, etc. Zoning maps are entered bythe user 
if they are to be used in the forecast.
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o SLF is suited to Urban areas and toDLF Rural areas and 
towns.
 

The procedure for applying SLF is 
as follows:
 

A. PREPARE THE BASE YEAR DATA
 

Enter Global Data, Load Data, and Base Year Customer Data (in maps
8-16) as 
in DLF. Section IV of this manual covers the preparationof these data and the report "Procedure for 
Development of
Forecasts for Town Loadand Rural Areas" is also given as a reference. 

B. CHECK FOR BASE YEAR OUT-OF-BOUNDS CUSTOMERS 

The procedure for this theis same as for DLF inV.B. this 
that given Sectionof manual. It is repeated here for completenescontinuity. andOnly the Figure numbers have been changed.
 

The steps for detecting and taking 
care of customers outside the
service area are 
as follows:
 

1. 
 Using the VAX Editor or a spreadsheet, prepare a 
Card Image
file SAR64.DAT defining the service area. 
Use the "Set Block
to a Value" format, putting l's cellsfor inside the servicearea. Cells outside the service area wili contain 0's. Thefile must specify Map 64 on the first line. 'This file is thesame as SAR51.1)AT of Table IV-7, except for the map number. 
2. Enter DLF and open the databases by running the transfer fileTROB from the Setup Menu. Then, from the Primary Menu, run thetransfer file TRCBB, which does the following:
 

a. Modifies map names for display.
 

b. Initializes Map 64 to 0.0 and reads into it the service 
area 
from the file SAR64.DAT
 

c. Combines all the customer maps for the base year (in Map65) and sets cells to I where there are base year
customers.
 

d. Creates a map (Map 63) with l's where there are out-ofbounds customers, 2's where there are vacant cells insidethe boundary, and 3's where there are customers inside 
the boundary.
 

e. Creates a map (Map 62) which identifies what customerclasses are eachin out-of-bounds cell,and dumps the map to a Map Backup file OUTBAS.DAT. 
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f. 	 Creates maps (Maps 31-40) containing the number of 
customers in the out-of-bounds cells, one map for each 
class, and dumps the maps to a Map Backup file MB3140. 

3. 	 Display Map 63, using Graphical Display, Color option, to get 
a visual picture of where out-of-bounds customer cellr. are 
located.If a printout of this manp is wanted, dump it to a Map
Backup file MB63 before exiting from DIF. 

4. 	 Exit DLF and type the command "R $DISKO: [CADPAD.UTII,]PROOB",
which executes a utility program that creates a listing of the 
coordinates of the cells which are outsile the boundari es, and
the classes of customers that are in thc.e cells. The name to 
enter for the input file is OUTBAS. The results are output to 
the file OOBOUT.DAT. An example is shown in Table VI-2.
 

5. 	 Print the output results file by typing the command
 
"PRINT OOBOUT.DAT".
 

6. 	 More information about number customers eachthe of of class 
in the out-of-bounds cells may be gotten by doing the 
following:
 

a. 	 Type the command "R $DISKO: [CADPAD.UTIL]PRNZ", which
 
executes a utility program that creates a listing of the
 
number of customers in the out-of-bounds cells, by class.
 
Enter MB3140 for the input file name.
 

b. 	 Print the file TEMOUT.DAT by typing the command
 
"PRINT TEMOUT.DAT". See Table VI-3.
 

7. 	 If a printout of Map 63 
dumped out in step I.B.3 is wanted, 
run the utility program by typing the command 
"R $DISKO[CADPAD.UTIL]PRMB2". Enter MB63 for the input file 
name, and OMB63 for the output file name. Print the file with 
the command "PRINT OMB63.DAT".
 

8. 	 Use the outputs from the above steps to either move the out-of 
bounds customers or the boundaries. The TEMOUT.DAT file from 
step 6 can be modified to edit the customer maps, setting the 
customer counts to 0 in the out-of-bounds cells. To do this,

first change the map numbers in the file to the map numbers of 
the customer maps (Maps 1-10), change the customer counts to 
0, and then, in DLF, using Map Edit, Card Image, reari in the 
Card 	Image file TEMOUT.
 

9. 	 Repeat steps VI.B.l to VI.B.3 above to verify if all the out
of-bounds problems have been fixed. If not, repeat the rest of 
the steps.
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TABLE VI-2
 

EXAMPLE OF OOBOUT.DAT FILE
 

MAP -- 62 CLASSES IN OUT-OF BOUNDS CELLS
 

OUT-OF-BOUNDS CELLS 
 --	 1 => CLASS IN THE CELL
 

0 => CLASS NOT IN THE CELL
 

.....----------------------
VALUE 1 2 3 

CLASSES--
CASE 
4 5 6 

-

7 

- -

8 

- -

9 

- 

10 
111 
I1 

119 
147 
129 
129 

42 
43 
50 
82 
87 
88 

136. 
136. 
43. 
64. 
32. 
32. 

0 
0 
1 
0 
0 
0 

0 
0 
1 
0 
0 
0 

0 
0 
0 
0 
0 
0 

1 
1 
1 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
1 
0 
1 
1 

0 
0 
0 
1 
0 
0 

1 
1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

TABLE VI-3
 
EXAMPLE OF TEMOUT.DAT FILE
NUMBER OF CUSTOMERS IN OUT-OF-BOUNDS CELLS
 

40 
 3100B CUSTS DOM-LOW
 
119 50 8.00
 

40 
 3200B CUSTS DOM-MED
 
119 50 
 2.00
 

40 
 3300B CUSTS DOM-11G11
 

40 
 3400B CUSTS COM-LOW
 
i11 
 42 3.00
 
11 
 43 4.00
 
119 50 
 2.00
 

40 
 3500B CUSTS COM-MED
 

40 
 3600B CUSTS TUB-PRI
 
119 50 
 1.00
 
129 87 
 6.00
 
129 
 88 3.00
 

40 3700B CUSTS TUB-PR
 
147 82 
 1.00
 

40 
 3800B CUSTS IND-LOW
 
i11 42 
 3.00
 
il1 43 
 1.00
 

40 
 3900B CUSTS IND-MED
 

40 
 4000B CUSTS IND-HGH
 

90
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C. 
 CONVERT CUSTOMER MAPS TO LAND-USE MAPS AND LOADS
 

After the customer maps 
are completed and 
checked, the
then convert them to land-use maps for 
user may

useSLF with the SLF algorithm.requires a Vacant Available Land map and the easiest wayit is to convert customers to land-use and then 
to use 

determineland is left how muchover, allowing for someunusable. If information 
of the vacant land to befor creating an vacant-unusableare available, go ahead land mapand create a map of vacant-unusableIf information land.is not available, thleof user can assume a percentageavailable land as unusable, say ten percent, and ratio down the
amount of available land by that amount.
 

The spreadsheet KLAREAS.WK1, 
shown 
in Table VI-4, was used to
determine the multipliers needed to convert the nine classes of Kot
Lakhpat to land-use figures. The resulting units of land-use,using this spreadsheet, 
is percent of a 500m x 
500m small area.
The spreadsheet ca:i be modified to covert to acres, hectares or any
other area unit because the program doesused not care what units areas long as the units are consistent throughoutIf the database.these units are changed, the load profiles and global modelmust also be changed to match. data 
profiles, Table VI-5 shows the land-use, loadand loads with these multipliers applied, verifying thatthe multipliers are correct.
 

The map multiplier is computed by dividing theoccupied by one customer, by the 
square feet of area

number of square feet in one small.area, and multiplying oy 100. 

The per-customer load 
curves 
must be divided by 
this multiplier,
after adjusting the multiplier to account for the curves being per
customer anid 
some class customer counts being in kVA.
 
The global model figures 
program by 

for the base year can be computed by theselecting the "land-use maps"system profile, and 
option when computing theanswering "yes" to whether the userresults to be put into the global model. 

wants 

Create a land-use map for water, Map 29, 
including rivers, lakes,
etc. 
 Minor lakes, ponds, canals, etc can be 
ignored.
 
The load curves in 
SLF were in units of kW per customer and the
metered loads at the Grid Stations were in andTherefore, the load maps 

MVA included losses.from the forecast will need to be ratiod
up to be on 
the same 
basis as the metered loads. 
For example, 1992the metered loads attributableDivision on the to the Kot Lakhpatthree Grid Stations totalled 58.98 MVA. The loadmap for the base year 1992 was ratiod up from 43,209 kW to 58.98MVA (a ratlo of 1.365) which would be equivalent toof 0.80 and a power factora loss rate of 

loss 

9.2% or a power factor of 0.85 and
rate of 16%. a
(43.209 * 1.092/0.80 = 58.98 or 43.209 * 1.16/0.85 
= 8.98)." 
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_________________ 

TABLE.. VI 4 

Kor .AKIII'Ar cUSTOMEURTo-a.AND .tISf CON VERSION l:ACI-ORS 
ClI.I. SlZIE 
 500 NMIF I.is SQ 25000) SQ MIltS 2690966.8 So F.:1' 61.776 AURllS
 

CI.ASS CIIJSl'OM llS G IMFIO~ll RONEACII" 43560 S ) FT 
CONVFCIIT CUSIOMI+IS TO I AND USFAND LOADS SIZS IAN) tl1FWNS MAPS lISFP II FlI. 
MlIIlIIPI.II1 hlll.! IIlllIltI 	 I) 1. Act 50922.0 50001) x It Cn cIJl 

O 	 ( U-.1i 50922.0 50 00() y-l 1076 mno CumloM W @l'k 0.250 251X).000 qill e. co,I 2923 ncre Ihio dln. 0)092903 ]0.7"ins.Ld 12730.5 0.0574 .icic ell 47.31 m l c07ns 

2 	 1) MJ Ad 148,14.0 5 000 x 0 en cot~
 
) E E-i1 148,14.0 100.000 y.ll 538 
 mn ctimrhI I) @lk 0.800 5000 O ,I) CIOcitQ 1704 nrco thin cinsm 0.185807 5.31819.17.l 11875.2 0 11,18 n'rem Cn 27.58 onoll n icl 

3 	 I) II Ad 1-193.0 1,10 000 x fl en clot 
0 ( Fil 1493.0 I80.0(X) yli 107 mn c.osNI II Rl'k 1.700 25200 000 sqlt el coII;t 8W6 cr4Is% icln q 0 934166 1.0678110Id 2538.1 0.5785 fcrCs co 13 98 siill nreq 

4 . I. Act 9300.0 50.000 x 1 ell colt
 
) 0 1l1l 
 9300.0 70.000 769 Inmi cllolNI 	 \V @I'k 0.150 3500 000 

y 
sqll 

It 
CA cl 7,17 i is Ii;s cilms 0,13065 7.,17671(1 1395.0 0,0803 l .cresC'n 12.10 ,.gmill iens 

C i Arl 375.0 1St)(Xt x t ,en,.

0t 1: itn 315 0 2)0)1(") y 11 
 90 ,,1% co'sI) (@l'k 2 .000 5,t enlcul3)0tX).(Xt) 258 ncicis li9 1. I 14811 0t.189698)9I. d 7500 0 61187 .n'c iei 4.118 sliiill ire s 

6 	 U A Act 390,0 660 00W x Itn I vn 
I 	 I. I:11t 2874,0 660000 y It 6 mn comisW I. @l'k 3.750 415wo1)0 000 sit ca kvn 287,10 aneres thils clss 16.187,190 0.00818 101.1 1.162,5 10 X0) nVIC11en 465 23 smilI nilt 

7 	 I I. Act 1,16-1.0 50.000 xn1 Cn cduq

N 0 "ilt Il-1 0 70 00O).fl 
 769 ino cosmI) W @Iik 1.500 .3500.000 sql en clis 118 n'rcs this Class 0.130 )55 7.638,1767

Id 2196 0 00803 n1leroCIO 1.90 smlloiins 

8 	 1 NI Act 69.0 20.000 t een 10 kyn 
N I; CEi 1383.8 60.000 y l 22,12 ,ion custs
I) I) 1 Ik 31)000 1200000 (It en 10 L,'n 38 ncir 
 Ih;, dl,, 0.011659%1 I.1I81572

I.d 2070.0 0 0275 acres CA 0 62 sum.l in,n0 

9 	 I II Act 24.0 150100 eInx C100 kvnA
 
4 (1 ilu 420 7 2tW. O() y It 
 90 uuinx c.sti
1) i1 @P 530.000 3(X)O00( 3 ,qll en I(X) kv 
 2910 ncrc,,this ehisu I 	 1,1841 0.051 17,19Id 1272),0 0 6887 nce' en 4 69 nu,,ll onsni 	 1 

47737.3 TOM L.nd. 3568! Till Acie, llseil 

577.59 	 "'ll Sin,,ll Amens ho,!
3680 'rt, Avilln-le NOIIV: TIllS IS PRONI 

15 10 % In! I Itoci SI'IIIiAI)SIII:T KI.AtIIAS VK I 
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TAILE VI-5
KuT LAKIIPAT CUSTOMER-TO-LANI)-USI; CONVERSION SUMMARY 

A B C D E F=E/26910 c =I)* I I I =C/I)/7 J--I 1*1 K-:G*J 

CIJST--To- EQUIV EN)- USE CLASS CLASS
SQ FT/ ILAND--USE LAN) SF POH LE EN)-USE PROIILI. LOA I)NO. OF CUSTSMAP CUST CONVERSN TOTAL @ IIR 21 PROFILE @ aiR 21 IiR 21NO. CLASS ACTUAL ENTERED ENTERED MULTIPLIR % CELL K\VKW/C'tST MULTIPLR KW/% CF.!. 

8 D-L 50922 50922 2500 0.09290341 4730.83 0.25 10.7639 2.6910 127310.59 I)--M 14844 14844 5000 0.18580682 2758.12 0.80 5.3819 ,4.3055 11875.210 l)-I! 1,193 1493 25200 0.936,16638 1398.11 1.70 1.0678 1.8153 25.18.1I1 C-L 9300 9300 3500 0.13006,177 1209.60 0.15 7.6885 I. 15.13 1395.012 C--M 375 375 30000 1.11,18.1093 '118.07 2.00 0.8970 1.79,10 750.013 T-W 390 2874 435600 16.187,1904 46522.85 3.75 0.008-1 0.031,4 1162.514 I--L 146,1 1464 3510 0.13006,177 190.41 1.50 7.6885 11.5327 2196.015 I- M 69 1383.8 1200 0.04459363 61.71 30.00 1.1182 33.5,147 2070.016 1-1 24 270.67 30000 1.11484093 301.75 530.00 0.0795 12.1535 12720.0 

TOTAIS 78881 57591.48 47737.3 

* NOTES: 
COI.UMN ): FOR TUIHIWELLS, I ENTERED CUSTOM ER MEANS I KVA (F XFMR CAPACITY. 

AN AVERAGE ACTUAL CUSTOMER IS AIIOUT 7 KVA.
FOR 132, I ENTERED CUSTOME-R MEANS 10 KVA OF XI:MR CAPACITY.
 

AN AVERAGE ACTUAL. CISTOMIER IS AIOIJI 21 KVA.
 
FOR B3, I ENTERED CUSTOMER MEANS 
 100 KVA OF XFMR CAPIACITY. 

AN AVERAGE ACTUAL CUSTOMER IS AIBOUT 18 KVA.
COLUMN F: TIlE NUM13ER Of-SQUARE IE 
 IN ONE PERCENT O" A SMAI.. AREA IS 26909.6684.
COLUMN I: BECAUSE THE CUSTOMER MAPS WERE CONVERTI:I)TO LAND-USE MAP BY TIE

CUSTOMER-TO -ILAND-USE FACTOR, TIlE EN!)-IISE PROFILE MIILTIPILIER MIIST 
BE TIlE INVERSE OF TIllE CJSTOMER-O .AND USE FACTOR SOTIIA TlEPRODUCTOFTlETWO DOES NOTCIIANGE. IN AI)DITION, TillIF END- 1SE PROFI.ES
MULTIPLIERS MUST REFLECT.I lE FACT 'IIA IIITi END- USE PRO171I.ES WERE
CREATED TO REPRESENT ONE AVERAGE 
 ACTUAL CUSTOMER, IUT 'IIREE OF THlECLASSES ARE ENTERED IN CUSTOMER COUNTS TIIAT REPRESE7NT TI E SIZE OF TI IICUSTOMERS. TIIE MULTIPIE-RS IOR TIESE7. 3 CLASSFS MUST II UI.TIPLIE)

BY TIlE RATIO OF TIlE ACTUAl. TO TlE ENTIERE-D NUMBER OF CUSTOMFERS.
 

TiIS IS FROM SIREADSIIEET KI.CUS2LU.WKI 
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The years selected for 
the forecast were
1997, 2002, 1992 (Base year), 1994,2007, and 2012 (Horizon year)between forecast years of 2,3,5,5, 
. This gives spacing

and 5 years, which is awhich would spacingwe recommend be used in other SiF forecasts also.
 
To ratio the load maps 
go to Map Mathematics, Add/Subtract- flinction
and enter:
 

1,1.365.1,0,1,0 to ratio Map 1, the 1992 load map2,1.365.1,0,2,0 to ratio Map 2, the 1994 load map, etc.through map 6 for the year 2012.
 
This assumes 
 that the power factors and loss rates arefuture years as the same forin the base year. If thebelieve user has reason toone or both will change in future years, different ratioscan be applied to futurethe years load maps. 

D. CREATE A VACANT-USEABLE LAND MAP
 

Basically the vacant available land

used is all land that is not being
for any of the customer classes, and not covered by water,unless it is unusable because it is in a categoryswampland, cemetery, park, such asairport runway, 
 steep hill
mountainside, river flood plain, etc. 

or 

Map Mathematics can be used to create a vacant available land map
in the following steps:
 
I. Add all the customer class land-use maps together in one map, 

say Map 65. 

2. Add the water map to the same map, Map 65. 
3. 
 Create a vacant-unusable land map, if information is available
from city maps, SOP maps, etc., and add that map to Map 65.
If information is not 
available, go on 
to step 4.
 
4. Initialize the vacant-useable land map, Map 7, to a value thatrepresents 100% 
of possible land-use. If land-use units are
in percent of total land in Kot(as the Lakhpat study) theninitialize the map to 100. 
Another example, if land-use units
were in acres and each small area 1/4
each small area 

was mile x 1/4 mile,
would contain a total of 40 
acres so the map
would be initialized to 40.
 

5. Subtract Map 65 from Map 7 and store the results in Map 7. Theinput at the Add/Subtract prompt would be 7,1,7,-1,65,0.Display the map 
statistics 
of Map If
7. any cells have a
value less than zero, it means that the sum of the land-usedin that cell is greater than the total land in the cell.
only a few cells are negative do not worry 
If 

about it. It just 
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means that the customer sizes are too big in that cell. 
They
may also be too big in other cells but leaving the size alone
will help the program maintain some normal 
open space in

otherwise fully developed areas.
 

6. 	 If 
not too many cells in step 6 were negative, say 10 or 20,
use threshold to eliminate the negative 
values from Map 7.
The input at the Threshold prompt would be: 7,0,0,99999,99999.

If too many cells were negative, adjust the customer sizes and
repeat the process at the beginning of the previous section C.
 

7. 	 Delete the vacant-useable land that 
is outside the service
 
area by multiplying the map times the service area map. 
 The
 response to the Map Mathematics, Multiply prompt would be
 
7,1,7,64,0.
 

8. 	 If the information was not available for creating a vacant
unusable land map in step 
3 above, the user can approximate

the effect of vacant-unusable 
land by assuming a certain
 
percentage of all vacant land 
as being unusable and reducing

the vacant available land 
in Map 7 by that percentage. For
example, if the user assumes that 10% of vacant 
land is
unusable, use Add/Subtract with 
the response 7,.9,7,0,7,0

which reduces the available land of Map 7 by 10%. 
 Do not do
this step if the vacant-unusable land in Step 3 above has been
 
taken care of.
 

E. 	 BASE YEAR CALIBRATION OF LOAD PROFILES
 

The procedure for this is the same 
as that for DLF in Section V.C
of this manual. It is repeated here for completeness and
 
continuity.
 

Figure 111-5 
shows the flow of decision making and procedures
involved in calibrating the load profiles and 
load maps to the
metered system profile and the metered Grid Station loads. This
section goes into detail about the procedure to follow.
 

Figure 111-5 shows, on the left side of the figure, the use of both
the metered system 
profile and the Grid Station loadings from
SUBSITE being used simultaneously in the calibration.
 

In other words the user computes the system profile and runsSUBSITE, and then, looking at the results of both together todecide what changes to make to the load profiles. fie then repeats
the process until he is satisfied with the results.
 

The procedure below does the same thing but in a slightly different
order. The user 
adjusts the load profiles, looking only 
at the
system profile, until he 
is satisfied. He then adjusts the load
profiles, looking only at the results of running SUBSITE, until he
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is saJsfied. 
He must then recheck the system profile to see ifthat is still acceptable.
 

The user can choose either procedure but thesimpler to one below may beuse. 
then later, 

The user should follow tho prnr--dure below andif he wishes, try the sliqhtly difforent procedure ofFigure 11-5.
 

1. Calibrate to Metered System Load Profile
 

If the base year system load profile is available or theuser can create one from 
if 

the Grid Station or Grid
transformer profiles, Stationhe should consider doing theto the followingadjust class load profiles so that the computedprofile systemin the Load Model of LOADSITE is close to the observed or metered system profile.
 

a. Compute the system profile for the base year and compareit to the system profile obtained from measured GridStation information. The steps for computing the system
profile are:
 

i. Enter DLF and open both databases.
 

ii. Enter LM 
to enter the Load Model, and then CS to
 
compute the system profile. 

iii. In answer to the prompt, enter P for the Present 
year profile.
 

iv. The program gives three choices of 
Customer Count
input. If 
 the global model data has been
previously entered, enter GM for Global Model.it has not been previously entered, choose LM 
If 

the program will compute the 
and
 

customer counts 
from
the customer maps after the user has verified orentered the map numbers of the customer maps. Whenthe program asks if userthe wants to store totalclass counts in the global database, answerAnswer 0 (zero) Y.
for the Iteration Number of the 

base year.
 

To display the system profile, enter toDL go to the LoadData Display Menu, and then enter,either PS 
to plot the
system profile or TS to tabulate the system profile.Either one hecan sent to the CRT or the printer. If theplot is sent to the CRT, it can also be sent to the 
plotter.
 

b. If the computed system profile is different from themeasured system 
 profile by a significant
adjustments amount,
can be made to the computed system profile.
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At this stage, the customer maps are assumed to be 

correct. If the user is not sure, he should check them
 

out now before proceeding. The two things that can be 

adjusted now are the shapes and magnitudes of the class 
load 	profiles.
 

When comparing the computed system load curve with the 
metered system load curve, be sure that they are 
equivalent. For example, if the metered load profile is 
diversified to a certain level. (to a Grid Station level, 
for example) and includes losses, then the computed curve 
should refieut Lhe saim_ c, ndiLions. 

c. 	 The following are hints on how to adjust data to modify 
the computed system profile:
 

i. 	 If the shape of the system profile is correct but 
the magnitude is too low, adjust all the values of 
all the classes upward proportionally. 

ii. 	 If the system peak is too high or too low, but
 
other parts of the curve are alright, adjust the 
magnitude of the classes that peak at that time. 

iii. 	If the system load is too high or too low at some
 
hour of the day, adjust the values of the load 
curves that contribute to the system loading at
 
that hour.
 

This is a trial-and error process but the improved
 
results can be well worth the effort.
 

2. 	 Calibrate Class Load Profiles to Metered Grid Station Loadings
 
Using SUBSITE
 

After adjusting the load class profiles to approximate the
 
system profile, the user may then use SUBSITE to further
 
adjust the load class profiles and match the Grid Station
 
loadings to the metered loadings.
 

To do this the user needs a map showing the service area 
boundaries of the Grid Stations or some way of approximating 
them. The user also needs the Grid Station metered loadings
 
for the study area. If he has this information then he
 
proceeds with the following steps:
 

a. 	 Construct a barrier map by setting the value of the cells 
on the boundaries between Grid Stations to a value of 
999. One easy way to do this is to create a transfer
 
file 	 where each line of data defines a line which is part 
of a boundary between Grid Station service areas. After
 
the boundaries are entered, the transfer file should add
 

VI - 13
 

)q
 



1 to the complete map so no cells are set to zero. Run
 
the transfer file from the Primary Menu and then display

it graphically tr make sure it is correct and complete

with no gaps in the barriers. If it's not correct, fix
 
the transfer file data and rerun it. The user will now 
have a barrier map with l's every where except on the 
Grid Station division boundary lines where tle values 
will 	be 1000.
 

b. 	 In the Substation data, add to each Grid Station a 
fictitious capacity step year which is earlier than the 
base year of the forecast. For the capacity of this step 
enter the metered loading of the Grid Station for the 
year to which the user intends to calibrate the load 
maps, normally the base year. 

c. 	 Create the load maps using the Spatial Distribution 
command of the LOADSITE Load Model. Menu. 

d. 	 Run SUBSITE, in unconstrained mode and with the barrier 
map created in step 'a' above for the feeder cost map,
using the load map created in step 'c' above. This will. 
give the loading of each Grid Station using customers 
from the actual Grid Station service area combined with 
the class profiles.
 

e. 	 Compare the resulting SUBSITE Grid Station loadings with 
the metered Grid Station loadings and then, after 
examining the differences, try to determine a pattern of 
what kinds of areas have high loads and what kinds of 
areas have low loads. If the user can see that loads in 
areas containing a particular class or group of classes 
are too low, then increase the magnitude of the load 
curve for that class or those classes. Also lower other 
classes needed to balance out the total load. 

Rerun SUBSITE and compare the results again with the 
metered Grid Station loadings. Make further adjustments
if needed and recheck the results, repeating until 
satisfied with the results.
 

F. 	 CREATE MAPS FOR HIGHWAYS, RAILROADS, AND ZONING
 

The creation of these maps is discussed in Section IV.F.l, items
 
b,c,d, and e.
 

1. 	 Railroads and Highways Maps
 

The highways and highways intersections maps (Maps 27 and 28)
 
are always used because they always influence growth but the
 
others may or may not be used, depending on whether or not the
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planner thinks they will have any influence on growth
patterns.
 

Railroads will affect different classes or
their use. If are 	
not, depending onthey used

then they will affect 
for hauling freight and goodscommercial

they 	are and industrial growth. Ifused mainly for passenger service,negligible influence 	 they may have onlyon growth 
if the terminal are
areas
already fully developed.
 

2. 	 Zoning Maps
 

A zoning map may be used in two ways:
 
o 	 As an influencing factor for where growth of a class will 

take 	place.
 

o As a 	restriction, controlling where a class may and may

not 	locate.
 

Section G shows how to specify which way the user 	wants zoning
to be used.
 

Normally, zoning is an 	 influencing factor because,there may be zoning laws, 	 even thoughthe 	zoning laws
variances 	 can be changed or
can 	be obtained if 
the incentives are 
strong.
 
In some areas, however, zoning laws are strictly enforced and
no variances allowed. In such areas the laws can change also,but not often, and when they do newa forecast can be run withthe new zoning changes. 

a controlling 	

For this kind of area. zoning will be
factor ;ith growth allowed only in 
the 	areas
zoned for the class.
 

G. 
 PREPARE SLF CONTROL PARAMETERS FILE, YSPARM
 
SLF can accept its algorithm control parameters from the user, via
keyboard entry, or via a Card Image file, usually named YSPARM.DAT.
It is recommended 
that 	the Card Image
unnecessary keyboard entry and to reduce errors. 

file be used to avoid
 
Table VI-6 shows
the 	YSPARM file 
that 	was 
used 	for 
Kot 	Lakhpat. The 
data 	file
contains 
seven data sections. 
They 	are, in order:
 

1. 	 Header
 

One line of up to 40 characters describingfile. the data in theDuring the forecast procedure,
this 	 the program will displayline 	and ask the user 
if this is the correct file.
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-- 
TABLI.E VI- 6

ALGORIH'M CONTROL PA" AMEIERS FIIE 
YSPTAIRM I:OR 1(T LAKIIIPAT SIA: 

70 22 12 lX),
 
59 T2 8 60.
 
'15 60 
 12 20. 
I) 85 1 20. 

50 60 10 50.
 
20 94 It0 25.
 
63 20 7 100. 

31 57 8 20.
 
6) 17 
 9 100.
 
6,1 25 I.1 60.
 

~~2 I. I 

5 0. 2. 5. 4. 3, 

S2. I. 

2. I. 

I I. 2.I 

8 
 8. 7. 6. 5. 4, 3. 

J. 3. 2. 2.I..
 

6. 5. 4. . 

I I, 

0. 2.5 5. 0. 0. 50. 25. 
0.0. 1.I.

1.9 17.5 0. 0. 0. 
 35.1 17.5 
15.8 0. 
 0. I.

5. 25. 0. 0. 0. 
 25. 25. 

7.5 0. 0. I.
'1.5 ,1.5 0. 2.3 0. I1.4 11.4 
0. 18.2 0. I.16.7 3.1 0. .. 3 0. I0. 8. 

23.3
0.0. 0. 0.0. I.
0. 0. 
 0. 0. 

0. 0. 


I,
.. 

3. I I. 5o. 0. 0. 0. 1.5 
0. , 
 .1I.3 I.

15. 2.5 0. 5. 0. 1.2 1.2 

0. O. 25. I.

26..3 1.3 5.3 13.2 0. 0. 0. 

0. 
 0. 26.3 I. 

5 3 9 8 2 4 7 1 6 
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.I 

2. 

5. 2.5 0. 

1.8 10.5 0. 

0, 12.5 0. 

2.3 45.4 0. 

1,7 33.3 0. 

0. 0. [lIt). 

31.3 31.:3 0. 

25. 25. 0. 

26.1 1.3 0. 



2. 	 Urban Pole Map No. 1
 

Data 	 for calculating urban pole map No. 1 (Map 30) -- One. linefor each pole in the map: (The map can have as many poles asdesired). This map will be used 	for the residential classes. 

Columns Data
 

1 -	 5 X-coordinate of the pole center (1), Integer field. 

6 - 10 Y-coordinate of the pole 	 center (I) 

11 -	15 
 Radius of the pole in number of small-areas (I)
 

16 - 23 Magnitude of the pole (F), 
 Floating Point field.
 

A blank line ends the data section.
 

Urban 	poles are used to represent the general drawing power orattraction 
of an area for the respective classes. For
example, one pole 	might be used to cover the entire map, withits 	center at the middle 
of the city to represent the
attraction of new customer toward the city. 
A secondary pole
with 	smaller influence might be placed at a locally developing
area 
to show local attraction to that area. 

Poles can center outside the study area, as long as theinfluence extends into the area. 
 Magnitudes can be negative
to represent an area people would like to avoid. 
 Appendix B
of the Users Manual has an explanation of urban poles.
 

3. 	 Urban Pole Map No. 2
 

Data 	for calculating urban pole map No. 2 (Map 31) 
-- One linefor each pole in the map: 
 (The 	map can have as many poles as
desired). 
 This 	map will be used for the Commercial classes.

The format is 
the same as for the previous urban pole map.
 

4. 	 Urban Pole Map No. 3
 

Data for calculating urban pole map No. 3 (Map 32) 
-- One linefor each pole in the map: 
 (The 	map can have as many poles as
desired). 
 This map will be used for the Industrial classes.

The format is the for the previous urban pole maps.
 same 	as 
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5. Proximity and Surround Factors
 
Data for calculating the 10 proxImitylisted and surround factorsin 'able VI-7 -- Twenty li nes in this data section, twolines per factor: 

Line 1 --

Columns 
 Data
 

1 - 5 Factor radius in number of small-areas, max. 1.2 (I) 
6 - 13 Operator value for point i (F)
 

14 - 21 Operator value 
 for point 2 (F)
 
22 - 29 Operator value 
 for point 3 (F)
 
30 - 37 Operator value 
 for po int 4 (F)
 
38 - 45 Operator value 
 for point 5 (F)
 

46 - 53 Operator value for point 6 (F)
 
54 - 61 Operator 
 value for point 7 (P)
 
62 - 69 Operator value 
 for point 8 (F) 

Line 2 --


Columns 
 Data
 

I - 8 Operator value for point 9 (F) 

9 - 16 Operator value for point 10 (F) 
17 - 24 Operator value for point I I (F) 
25 - 32 Operator value for point 12 (F) 
65 - 72 Tliesho(d value (F) 
77 - 77 1 to multiply, 0 to add ([) 
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TABLE VI-7
 
THE TEN FORECAST FACTORS USED IN THE
 
SIMULATION LOAD FORECAST ALGORITHM
 

1. Very close to highways

2. Somewhat close to hiqhways
3. Close to railroads 
4. Close to highway intersoctions 
5. Close to water 
6. Residences in nei ghborhood
7. Residences in general area 
8. Industries in neighborhood
9. Commercial land-use in area 

10. Existing hiri.ses in area 

The two fields at the end of the second line of each classfactor data are toused specify additional handl:ing and use ofthe factor maps after they are created by the program. 

a. Columns 65-72 are a field for entering the threshold
value which the program will use to threshold theproximity function (Mapsmaps 33-37) after the proximity
function is performed. The proximity function generates
noise data wh i.ch remains i n some coi1 Is wh i ch shollm] d 
zero. The program will set any col I to zero if it has 

be

avalue less than the number entored i n thi.s field. Thisfield can be .eft blank for the surround functions (maps
38-42).
 

b. Column 77 is a 1-digit integer field for entering a flagtelling the whetherprogram to multiply by the map or toadd the map when creating the preference maps. Addingmeans that the factor is added to all the other factors
and is one component of the total. Multiplying is muchstronger, meaning thethat results of all the other
factors will., be multipl.i.ed by this factor. [f thisfactor is zero for a cell then that will wipe out any
other factors in that cell. 

The factors must be entered in the order as listed in TableVI-7. The first two lines of this data section contain data
for the "Very Close to llighways" factor ..... and the last twolines contain data for the "Existing ilirises in Area" factor. 
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The number of operator values that the user needs to inputthe same as the number of small-areas specified 
is 

for the factorradius. For example, if the factor radius is 3 then the useronly needs to input the operator values for points 1, 2, and3; the user can fill in the columns allocated for the rest ofthe operator values (points 4 through 12) blankwith spaces. 

6. Factors Weighting Coefficients
 

Coefficients are entered for calculating the overallpreference rankings -- Eighteen lines this datain section,two lines for each land-use class (entered in the order ofland-use class numbers, class 1 first, class 2 second, etc.): 

Line 1 -- Coefficients for the 10 factor maps as listed in
 

Table VI-7
 

Columns Data
 

1 - 8 Coefficient for factor 
 1 (F)
 

9 - 16 Coefficient for factor 
 2 (F)
 

17 - 24 Coefficient for factor 3 (F)
 

25 - 32 Coefficient for 
factor 4 (F)
 

33 - 40 Coefficient for factor 5 (F)
 

41. - 48 Coefficient for factor 
 6 (F)
 

49 - 56 Coefficient for 
factor 7 (F)
 

57 - 64 Coefficient for factor 8 (F)
 

65 - 72 Coefficient for factor 
 9 (F)
 

73 - 80 Coefficient for factor 10 (F)
 

Line 2 -- Coefficients for urban pole and zoning maps.
 

Columns Data
 

1 - 8 Coefficient for urban pole 1, map 30 (F)
 

9 - .6 Coefficient for urban pole 2, map 31 (F)
 

17 - 24 Coefficient for urban pole 3, map 32 (F) 

25 - 32 Coefficient for the corresponding zoning map (F) 
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These coefficients define 
to the program how important each
factor 
is to each 
of the customer 
classes in creating the
prefarence maps which govern the growth pattern of the 
classes.
 

Within a class the coefficients are relative in magnitude. Ifone coefficient is twice as big, the factor will have twice asmuch influence in making up the preference map for that class.So, it does not matter if the coefficients are in percent, perunit, or any other units, as long as the re-lative valluesconsistent. 
 If desired, the coefficients 
are 

can be ratiod sothat their sum, for a class, is equal to 100 percent.However, that makes it harder to see relative values betweendifferent classes for any given factor.
 

7. Allocation Priorities
 

The allocation priorities are on one 
line containing all landuse class numbers 
in the order that their 
growth will be
 
allocated:
 

Columns Data
 

1 - 5 
 Class number of the first class to be allocated (I)
 

6 - 10 
 Class number of the second class to be allocated (I) 

15 Class number of11 - the third class to be allocated (I) 
16 - 20 Class number of the fourth class to be allocated (1) 

21 - 25 Class number of the fifth class to be allocated (I) 

26 - 30 Class number of the sixth class to be allocated (I) 
31 - 35 Class number of the seventh class to be allocated(I) 

36 - 40 Class number of the eiqhth class to be allocated (I) 
41 - 45 Class number of the ninth class to be allocated (I) 

The classes should be ord,:ed by what class would be ablespend the most money or exert the most 
to 

influence to obtain theland. Normally the higher classes of commerce and industry 
come first.
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H. 	 RUN THE SLF FORECAST - STANDARD PROCEDURE
 

After the data is entered and the YSPARM file is 
set up, the user
starts the execution of the 
standard Simulation Load Forecast
Algorithm by entering "10"
or "SF" in the Spatial Model menu. The
Algorithm guides the user through a series of steps to accomplish
a load forecast. These steps are summarized into the following

tasks:
 

a. 	 Input the city-zoning data
 

b. 	 Set up the urban poles
 

c. 	 Calculate a set of 10 factors, which usually have some
 
impact on the local growth characteristics.
 

d. 	 For every land-use class, combine a, b, and into an
c 

overall preference ranking of all small areas.
 

e. 
 Based on the rankings in d, determine where and how the

projected total growth (from the Global Model) 
should

logically be distributed among the small areas -- The 
most preferable areas that are available will be
 
developed first.
 

f. 	 Convert the land-use development in e. to small-area 
loads, and assign these small-area loads to load pick-up
points (feeder nodes) along the distribution network (via
the Load Model). 

The steps in the Algorithm and the nature of the forecast factors are predetermined by the program; the user cannot alter them.can skip over certain steps, 
He

but he cannot change a step to dosomething else. 
 Ile can quantify a factor, but he cannot changewhat 	 it means. For example, he can, and must, specify how close to a highway intersection a small area must be to be considered close,
and how important it is to be close to highway intersections.
However, he cannot change that "close to highway intersection"fa.ctor to mean something else (for example, where the government
has 	offered incentives). The following 
is a step by step
description of the Alg-orithm, 
run in the standard manner. Table
VI-8 	gives a summary 
of the steps. A special procedure for
scattering growth into more 
areas, and restricting the amount of
land that can be developed in an iteration, is covered in Section
 
I of this chapter.
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TABLE VI-8
SUMMARY OF SLF STANDARD ALGORITHM STEPS
 

1. Verify that the 
right maps 
are being used.
 
2. Choose whether or 
not to compute Preference Maps (If


they are already computed skip to step 14.)
 

3. Set up the zoning maps.
 

4. Choose the 
source of forecast control parameters

(Choose 1 
- Card Image File)
 

5. 
 Enter forecast control parameters file name.
 

6. Set up urban pole maps.
 

7. 
 The program prepares maps for creating factor maps.
 
8. 
 The program computes factor maps selected by the
 

user.
 

9. Review the factor maps.
 

10. 
 The program reads in the user-supplied weighting

factors.
 

11. 
 The program reads in the user-supplied allocation
 
priorities.
 

12. 
 The program computes the Preference Maps.
 

13. 
 Review the Preference Maps.
 

14. 
 Confirm the iteration land-use growth from the Global
 
Model.
 

15. 
 Allocate iteration growth.
 

16. 
 Review new land-use maps.
 

17. Convert land-use to load.
 

18. Continue to next iteration or 
exit from the
 
algorithm.
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1. Verify that the Right Maps are Being Used
 

Since 
the Simulation 
Load Forecast Algorithm requires that
certain data be stored in specific maps,to the user will beasked cotifirm that his data inis the proper maps shownasin Table VI-9. If the user enters "N" thatprompt, the to confirmationprogram will return to the Spatialwhere corrections Model menucan be made in Map Edit. If the user enters"Y" the Algorithm will proceed.
 

TABLE VI-9
CONFIRMING THE CONTENTS OF THE SPATIAL DATABASE MAPS
 

Please confirm these map assignments:
 

Maps 1  6: LOADS (BASE+ForECAST YRS)

Map 7 : VACANT-USABLE LAND
Maps 8 - 16: LOAD-BEARING LAND-USES 
(9)

Maps 17  25: CLASS ZONINGS/PREFERENCES

Maps 26 28:
- RAILROAD,IGIWAY, &HWY INT.
Map 29 
 : WATER/RIVER

Maps 30 
- 32: URBAN POLES

Maps 33 - 42: PROXIMITY, SURROUND FACTorS
 
Maps 43 
- 45: WorK-SPACES
 
Map 46 
 : FOR NODES/NODE ASSIGNMENTS
 
Map 47 
 : FEEDER COST 
(NODESIM)

Map 48 
 : WorK SPACE
 

OK to continue (Y or N)?
 

2. 
 Choose Whether or Not to Compute Preference Maps
 
The user can choose whether to compute new preference maps,i.e. rankings of all 
small areas, or 
to use those that have
already been created. 

they 

The first time the algorithm is run,must be computed. 

Construct 
new pref. functions 
(Y or N)?
 

If the user enters "N" he will do Step 11 next, skipping tasks
a,b,c, and d of Section VI.ir. If the user enters "y,, he will
do Step 3 next, performing tasks a,b,c, and d.
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3. 	 Set Up Zoning Maps
 

Because the zoning data in maps 17 
to 25 is overwritten with
the preference rankings theyonce are calculated, the user hasto restore the zoninq data 	to the database. The program will
issue this message:
 

Please reconstruct zoning niaps (17-25) using edit 

After which, the Map Edit menu will 
appear. 
 The user should
keep 	his zoning data in a card-image file so he
needs to read the file 	
that onlyinto 	the database at this 	point. Evenif zoning is not used, it is a good
maps 	 idea to set the zoningto zero with Initialize Map or with zero-filled maps 	 ina Card Image file. When the user leaves the Map Edit menu, hewill 	return to the Algorithm, Step 4.
 

4. 	 Choose Source of Forecast Control Parameters
 

The user is 
to choose where the program will get the forecast
control parameters. 
(The 	forecast control parameters include
the 	 quantification of how close would be "close", howimportant a particular factor is, etc.) The program can readfrom 	an already-created Card Image data file such as
or 	 YSPARM;the user can enter the data interactively as the Algorithmis executing. The structure and format of the card-image fileis described in Section VI.G.
 

The program will display:
 

Enter preference parameters from
 
1 - Card Image File, or
 
2 - CRT?
 
Enter 1 or 2:
 

The user enters "I", theso program will read the datathe file specified in 	 fromStep 	 5. If the user enters "2", heexpected 	 isto enter data interactively. This 	 choice is notrecommended because it is prone to errors. However, ifuser wishes to try 	 theit he can refer to the Users Manual for
03 tais. 

5. 
 Enter Forecast Control Parameters File Name, and Verify
 

The user will be prompted fo,- filethe name: 

Please enter input file name: 
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If the program cannot 
open this file successfully, it will
display an error message and return to Step 4. 
If the program
has opened the file successfully, it will 
display the first
card of the file and ask for the user's approval to continue:
 

Header of data file is: 
 SAMPIE DATA FOR THE SIMULATION 
LOAD FORECAST ALGORITHM
OK to use (V or N)?
 

If the user enters "N" here, the program will return to Step
4 above. theIf user enters "Y" here, the Algorithm willcontinue with Step 6.
 

6. Set Up Urban Pole Maps
 

The user creates the urban poles in this step. 
 (Note: Urban
Pole maps are normalized to 100. That is, 
the user data is
modified such that the greatest value in the resulting map is
set to 100 theand relative magnitudes of the poles remain the 
same.)
 

The Algorithm allows the 
use 
of three urban pole maps (Maps
30,31,32). The program will display one pole map at 
a time.
 

Urban Pole Map 1
 
Construct new poles (Y or N)?
 

If the urban pole map has already been created and the user
does not want 
to change it, enters
he an "N" here and the
program will proceed to the next 
map. Otherwise, the user
enters a "Y". 
 If the user has specified a card-imace file in
Step 4, the program will compute the urban pole map with the
data in 
that file. If not, the program will prompt the user
 
for the data.
 

7. 
 Program Prepares Maps For Creating Factor Maps
 

After the urban poles, the program will prepare for the
calculations of the forecast factor maps by summing up all the
residential, all the commercial, and all the industrial 
landuses in 
every small area. This process usually takes 
a few
minutes; therefore the program will display this message:
 

Preparing for factor maps...
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8. Compute Factor Maps 

This step calculates the ten factor maps (maps 33-42) that 
usually have some impact on the local growth characteristics. 
As mentioned earlier the nature of thes-e factors are 
predetermined in the program. 

All factor maps are normalized to 100, in other words, the 
maximum value in each factor map is 100. 

One factor at a time, the program will ask the user whether he 
wants to calculate a new one or use the existing one: 

New ". ................. " Factor (Y or N)? 

The description of the factor will be spelled 
prompt. If the user enters a "Y", the 
recalculate the factor map. It will do so with 
the card-image file specified in Step 4. 

out with the 
program will 
the data from 

9. Review the Factor Maps 

After calculating the factor maps, the user can review 
intermediate results before continuing with the forecast. 
will be prompted: 

the 
He 

Want to look at factor maps (Y or N) 

If the response is 
10 below. 

"N" the Algorithm will continue with Step 

If the response is "Y" the Spatial Data Display menu will 
appear. The user has access to a variety of display functions 
from that menu; these functions are described in Section 8.5 
of the Users Manual. After the user leaves the Spatial Data 
Display menu, he will be prompted: 

OK to continue (Y or N)? 

The user can choose to leave the Algorithm at this point by
entering an "N" here, and the program will return to the 
Spatial Model menu. (Maybe the user has found some errors in 
the data from reviewing the factor maps; and he wishes to 
correct those errors before continuing with the forecast.)
The Algorithm will continue with Step 10 if the response is 

tyVI, 
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10. 	 Specify Weighting Factors
 

Since the user has specified a card-image file for data input
in Step 4 above, the data will be read from the card-image
file.
 

11. 	 Specify Allocation Priorities
 

Since the user has specified a card-image file 	 for data input,the 	program will read these numbers from that 	file instead ofasking the 
user 	to enter them.
 

12. 	 Compute Preference Maps
 

This step will 
not 	be performed if the 
user 	has answered "N"in 
Step 	2 above. It calculates the preference rankings ofsmall areas as specified in Step 10. Maps 17 
to 25 will be
used 	to store these rankings. (Note: These maps were used to
store the zoning data; therefore the zoning data 	 will bedeleted from 	the database. For this reason the user must keeoa Card Image Backup file of his zoning data, so he can quicklyrestore 
it in the database.)
 

This step usually takes a few minutes. 
To let the user know
the program is in the calculation process, this message will

be displayed:
 

Constructing preference maps 
... 

13. 	 Review Preference Maps
 

This step allows the user to review the calculated preference
rankings before using them to determine where the growth will
be. 	 The user will 
see this prompt on the screen:
 

Want 	to look at preferences maps (Y or N)?
 

If the user enters "N", the Algorithm will proceed to Step 14

below.
 

If the user enters "Y", 
the 	Spatial Data Display menu will be
displayed, and he can choose from the functions of that menu
to examine the results so far.
 

When 	he leaves that menu, he will 
be asked if he wishes to
continue with the forecast:
 

OK to continue (Y or N)? 
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If he 	enters "N", the program will return to the Spatial Mode].
menu. 
 If he enters "Y" the Algorithm will proceed.
 

14. 	 Confirm Land-Use Growth from Global Model
 

This step confirms the system-wide total growth data. 
First,
the user has to enter the iteration year, 
i.e. the calendar
 
year he is trying to forecast:
 

Calendar year of this 
iteration:
 

The year entered must be one 
of the years specified in the
Global database, excluding the base year. 
If not, the program
will 	 issue an error message and 	repeat the above prompt.
 

Second, the program will display the expected total growth of
that year from the previous iteration as shown below. (For
example, if the year entered above is 
1990, 	and the iteration
years in the Global database are 1985, 1987, 1990, 1.995, 
etc.,
the numbers displayed here are the difference between the 1987
customer counts and the 1990 customer counts.)
 

Total Land-Use Growth is:

Class 1 2 3 4 
 5 6 7 8 9
Growth 24.8 3082.5 364.1 
69.7 	460.6 
16.4 379.2 162.1 9.0
 

Then, the user 
is asked to confirm the data:
 

OK to continue (Y or N)? 

If 
the user enters "Y" the Algorithm will proceed to Step 15
below. 
 If the user enters "N", the program will display this 
message:
 

Please enter data in global model..
 

And the Global Model 
menu will appear. 
 The 	user can modify
the 	 customer count data there. After the user leaves theGlobal Model he is again asked:
 

OK to continue (Y or N)?
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If the answer is "N" the forecast process will stop, and the
program will return to the Spatial Model menu. 
If the answer
is "Y',, the program will again 
ask for the year being
forecasted, repeating this Step 14 
from the beginning.
 

15. Allocate Growth
 

Based 
on the calculated preference rankings, 
the program
allocates the total growth in every land-use class to the most
desirable areas 
that are available. 
 During this process a
display similar to the one shown in Table VI-10 will appear on
the screen. Each line of the display shows three numbers:
 

TABLE VI-10
DISPLAYS DURING ALLOCATION OF GROWTH IN SLF
 

Class 6: Threshold Preference= 0.58E 02, 
Acres Allocated = 0.16E 02
Class 5: Threshold Preference= 0.76E 02, 
Acres Allocated = 0.46E 03
Class 3: Threshold Preference= 0.72E 02, 
Acres Allocated = 0.36E 03
Class 9: Threshold Preference= 0.88E 02, 
Acres Allocated = 0.9hE 01
Class 2: Threshold Preference= 0.48E 02, 
Acres Allocated = 0..11' 04
Class 4: Threshold Preference= 0.82E 02, 
Acres Allocated = 0.'/0) 02
Class 8: Threshold Preference= 0.80E 02, 
Acres Allocated 0.16E 03
Class 1: Threshold Preference= 0.64E 02, 
Acres Allocated 0.25E 02
Class 7: Threshold Preference= 0.74E 02, 
Acres Allocated = 0.38E 03 

a. Class Number
 

The user should notice that the order in which the class
numbers appear on the screen is the same as that entered 
in Step 11. 

b. Threshold Preference
 

This number is the lowest preference ranking among those
small areas 
that have been assigned some growth. In
other words, all available areas with preference rankings
higher than this number have been allocated, while none
of the areas with lower rankings have. (Areas with equal
rankings may or may not have been allocated.)
 

If this number is zero, 
the user may have been too
restrictive when 
ranking the small 
areas -- He shouldcheck the data used in the calculation of preference map.
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(Note that areas with 
zero 	or negative rankings 
are
 

regarded as not-available.)
 

c. 	 Acres Allocated
 

This 	 number should match totalthe growth shown i.n Step14. If not, there are two possibilities. (1) Thepreference may toobe restrictive. In this case thethreshold preference shown on same wouldthe line bezero. (2) The vacant-usable land 	 (Map 7) may have runout. Note that 	 the user might still see some vacant areas on 7,map but those areas must 	 have non-positive
preference ratings.
 

The program will add the growth to the corresponding land-usemap 	(maps 8  16) and subtract it from the 
vacant-usable map
(Map 	 7). The user must 	keep card-image files of the base yearland-uses and 	 vacant-usable data so that he can restore thedata 	to the database. He should also 	keep card-image files ofthe land-use maps for each iteration in he tocase wants startagain at some intermediate year.
 

16. 	 Review New Land-Use Maps
 

After the land-use growth allocation, the program will
user 	 givethe a chance reviewto the new land-uses beforeconverting them to electric load. The user will see 	 this 
prompt:
 

Want to look at small area land-use (Y or N)?
 

If the user answers "N" the Algorithm will proceed to Step 17.If he answers "Y", the Spatial Data Display menu will appear,and he can 	 use the display functions in that menu to examinethe data. The Algorithm process will resume after he leaves
that 	menu. 

17. 	 Convert Land-Use to Load
 

The user will be given the option of converting the land-uses 
to load:
 

Land-use to electric load 
(Y or N)?
 

If the answer is "N" the program will proceed to Step 18. 
 Ifthe answer is "Y", the Load Model menu will appear. The usermay 	use the "Spatial Distribution" 
command to 
 do 	 the
conversion or do it 
as part of the NODESIM procedure.
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Usually the user would invoke NODESIM (Command "60" or "NS" in 

the Load Model menu), which does the following:. 

a. Compute Loads 

First, NODESIM will compute 
a map of small-area loads,

combining the land-use data in maps through8 16 and the
load profile data in the Load Model database. The small
area loads will be stored in maps 2-6, dependinq on the 
year of that beeniteration has entered earlier -
iteration 1 in map 2, iteration 2 in map 3, etc. (Note:
After the user has converted land-use to load five times,
the program gives the user the option of storing
loads in a default map or of specifying a map number:

the 

On iteration 6 or greater the results will be 
stored in map 6. If not OK enter a map: 

b. Assign Loads to Buses
 

Second, NODESIM will ask for the bus location data, and

assign the small area loads to the "closest" buses,
simulating the lowest-cost lateral network. In the
Algorithm Map 46 will be used to store the bus location 
data initially and to store the bus assignments data at

the end. Map 47 must contain the Feeder Cost/Effort 
information. 

C. Send Results to Other CADPAD Modules
 

Third, and finally, NODESIM allows the user to output the
 
bus loads to the FEEDERSITE and the FEEDERDESIGN
 
programs.
 

8. Continue to Next Iteration 

The user will have just completed one iteration of the
forecast. Ile 
will be asked whether he wants to forecast for
 
another year: 

Another iteration of forecast 
(Y or N)?
 

If the answer is "Y" the algorithm procedure will repeat,
beginning from Step 2. 
If the answer is "N" the program will

display this message showing how many 
iterations have been
 
completed:
 

** 3 Iterations of the forecast completed
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And the prcgram will return to 
the Spatial Model menu.
 

Note that if the user has already completed 5 iterations
(converted land-uses 
to electric 5 times),load the program
will not ask whether the user wants to forecast for another 
year; the program will return to the Spatial Model menu 
automatically.
 

I. RUN THE SLF FORECAST - SPECIAL PROCEDURE
 

After the data is entered and the YSPARM file is set up, the userproceeds with the steps outlined in this section. 
This procedure
uses transfer files, in which the 
user enters the powers, ratios,
multipliers, map numbers, file names, etc. to control the forecast.The procedure is iterative, allowing the user to modify thecontrolling factors, run an iteration, review the results, modify

the controlling factors again etc. for each iteration year. 
Figure
VI-l shows the flow of the procedure. 

I. Create .Factor and Preference Maps
 

This is done by entering "10" or "SF" in the Spatial ModelMenu, and following the program prompts through the procedureuntil the preference maps are created. Sections VT.II - 1through 13 give the details. If the preference maps have beencreated previously, skip this step. 

2. Modify the TPlnn Transfer File
 

Enter the values in the TPlnn.DAT transfer file, where nn isthe last two digits of the iteration year or the Base year.

The following items need to be checked and/or modified.
 

a. 
 Map 22 is assumed to be the Preference Map for Tubewells
and the transfer file selects 
all cells adjacent to

existing Tubewell cells to be possible future Tubewell
sites. If this is not the for thiscase study, the user 
must modify the transfer file.
 

b. A power must be entered for each non-Tubewell class. The
transfer file will take 
the initial Preference map for
each class, as developed in step VI.I.i above, and raiseit to the power entered here. The power must be less 
than 4.0 or the values will be too large to handle in
later steps. Entering a power greater than 1.0 will cause growth of the class to be more in the higher
preference i]reas 
of the initial Preference Map. Powers

less than 1.0 will cause growth to be more scattered. In
the first try, set all powers to 1.0 and in later tries
 
adjust the powers depending on the results.
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3. Run the TPlnn Transfer File
 

Running TPinn saves 
the initial Preference Maps and then
modifies the Preference Maps with the powers that the 
user
provided. 
 It then dumps the Preference Maps 
to Map Backup
files to be processed by the WRR program.
 

4. Run the WRR Program
 

Run WRR ca each of the modified Preference Maps dumped to Map
Backup file. 
For each file, the program reads in the modified
preference values and then, using a weighted random ranking
process, assigns a 
ranking to 
each small-area, representing
tha order which
in the small-areas 
will be used for new
customer growth. 
 The chance of a small-area 
being chosen
first is directly proportional to the value read in 
for that
small-area. 
 That is why raising the map to 
a power greater
than 1.0 increases the chances of the higher preference cells
being chosen first. 
 The user must record the maximum ranking
number for each class as 
given at 
the end of each run.
 

5. Modify the TP2nn Transfer File
 

Enter the following in the TP2nn transfer file:
 

a. The file name 
of the file from WRR must be entered for

each class, for reading in the rankings.
 

b. 
 Using the figures recorde-d in step VI.I.4, the user must
enter the maximum ranking number +1 for each class in one
section of the transfer file, 
and the maximum ranking
number for each class in another section. These are used
in converting the rankings intoback preference orders. 

c. A Service Area map must exist, in Map 51, with l's in theservice area and O's outside the service area.
 

d. For each class, define areas of the map where the userwants to raise or lower Preference values, and enter theratioing values for those areas. By using this, the usercan shift growth into or out of any given area.
 

e. 
 For each class, enter the per-unit amount of vacantuseable land that can be used by the class in the currentiteration year. (For example, if the user wants only 25%
of the vacant-useable land to be used by a class in the
iteration year, 
enter a per-unit value 
of 0.25). By
using this, the user can prevent all the vacant-useable
land of a small-area 
from being used in an 
iteration
year. 
This also helps to spread the growth out over more
small-areas and more parts of the service area.
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f. 
 For each class, enter the amount of land-use growth for

the class for that iteration. This growth can be taken
 
from the Global Model 
forecast by taking the difference
 
between the forecast for this iteration year and the
 
previous iteration year.
 

g. 	 The user must enter the proper Map Backup file names for
 
the previous iteration year land-use (at the beginning of

the transfer file), and for storing 
the land-use and
 
preference maps from this iteration 
(at the end of the
 
transfer file).
 

h. 	 The user must enter the year, peak hour, and load map

number for the Spatial Distribution of loads (at the end
 
of the transfer file).
 

6. 	 Run the TP2nn Transfer File
 

Running this transfer file forecasts the land-use and loads

for the current iteration, based 
on all the controlling

factors entered by the user.
 

7. 	 Check the Results
 

The user must analyze the results by comparing the new landuse maps (Maps 8-16) with the previous iteration land-use maps

(temporarily stored in 
Map 56-65 by the transfer file). lie
 
can subtract the two and analyze the growth 
4 n different 
areas, using Map Mathematics, to decide if the growth is going
 
to the right areas.
 

To see how much growth is in a certain area, create a "mask"
 
map with l's in that area and O's outside that area, and then
 
multiply the growth map times the mask. 
Use Map-statistics to
 
get the amount of growth, the maximum growth in a small-area,

and the number of small-areas receiving new growth. 
The user

should look at the same statistics for the growth map for the
 
complbte service area.
 

Aftek analyzing the growth results for each class, the user
 
must decide if the growth pattern for each class is acceptable

or not. If not, he must decide how he wants the growth to

change, modify the controlling factors, and re-run 
the
 
iteration year.
 

The first iteration after the base year is the one that will

take the most trials and effort because all of the factors are
being adjusted 
in that iteration. In later iterations the
 
user 	may not 
need to change the powers, update the initial
 
Preference Maps, etc., and maybe only one or two tries will be
 
needed, with minor adjustments.
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VII. 
 GRID STATION PLANNING
 

A. 
 BASIC APPROACH.
 

When conducting Distribution studies, Grid a Station planning playsvery important role as 
far as
funds and timing 
design, optimum utilization of
are concerned. Construction of
involves a Grid Stationhuge sums of monies as well as a lead timeyears. Factors of 3 to 4like siting or 
locating, determining capacities,
areas 
to be served, and voltage 
levels to be maintained
critical are so
that if the Grid Station facilities are not designed and
sited for optimum use a continuous generation of inherent built in
losses on the Distribution network would have to be borne by WAPDA.
Other fac4 -ors which should be taken into consideration,equally vital and areinclude Transmission and Sub-Transmission on the highvoltage side of the Grid Station, and feeder considerati,n 
on the
low voltage sid- of the Grid Station.
 

Study also 
 includes reliability, contingency analysis, costland, geographical features, GOP policies 
of 

etc.
critical as some of the
considerations 
during the 
design and
stages. It is the implementationall more important that alternate scenarios arealways proposed as completion and implementation of a normal 
Grid
Station normally takes 3 to 4 years.
 

The tool available with 
the CADPAD 

WAPDA to conduct an in-depth analysis ismodule SUBSTTE. The SUBSITE program frees usergoing into the fromthe minute Feeder network details and 
concentrates
optimizing on
the very vital piece of the Distribution
planning, that is System 
usod for long-range 

the design of Grid Stations itself. STJRSTT'I'E isGrid Station planning and is concerned witheronomics theand feasibility of different alternative plans to answer.the different options available to choose from:
 

- What is the best location to build new Grid Stations? 
- Where should additional capacity be added? 

- flow much capacity iJs needed? 

- What voltage drop levels are to be maintained?
 

- How can unserved loads be picked up? 

- In whi:h year should additional capacity be added?
 

- What voltages should be used?
 

- What should the service areas be?
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-	 What are the most economically viable solutions? 

-	 What are the contingency problems and how to handle them? 

Grid Station planni.ng should be considered in the medium and
 
long-range context. The time required for planning increases
 
toward the generation plants and decreases toward the end user,
 
that is the consumer. Generation requires the longest-range
 
planning, followed by transmission, bulk Grid Stations and
 
sub-transmission, distribution Grid Stations, feeders, distribution
 
transformers and services. Grid Station planning is generally
 
accomplished for a five to twenty year time frame.
 

Grid Station planning is needed for budgeting and for *anning of 
the bulk power supply system, as well as for distribution of power 
at the Grid Station and feeder levels. 

The foll.owing information is needed to plan Grid Stations 
effectively. 

*-	 Accurate and up-to-date cost information on construction
 
and expansion costs.
 

- Possible Grid Station transformer types generally in use 
and available. 

- Availability of bulk power at potential sites and/or the 
cost of bringing bulk power to the potential sites. 

- Availability, suitability, and cost: of land at pntntial 

sites 

-	 Possible "extra" costs at potential sites. 

- Spatial load and growth patterns represented in load maps 
for the appropriate future planning years. 

- Data on socio-economic constraints and prevalent 
government priorities; studies on energy and power 
planning. 

The amount of detail needed for long-range planning is less than is
 
needed for operation, design, and short-range planninq. A
 
corollary is that the amount of effort needed to set up the data
 
for long-range planning is less. The feeder configuration for 10
 
or 15 years in the future may or may not be similar to the existing
 
system and general estimates as well as plans would suffice. For
 
long-range Grid Station planning, reduction of data requirements
 
can be bought with a reduction of feeder details without having any
 
major impact on the long-range results.
 

VII - 2
 

/7$
 

http:planni.ng


Planning should 
be continuous 
and satisfy all intermediate time
periods. 
At the Grid Station level, plans should be reviewed every
few years or when there are significant
assmmptions such load 

changes in the planningas growth patterns (for example,h.iqhway plan), equipment costs, etc. 
a nnw 

For a utility with many ara.sto plan it is critical to keep the amount of data minimujm as.well as updated to ain order to do timely planning. it is considerodnecessary for gooda planner that before makinginvestments any majorthe plans are thoroughly reviewed for any changedcond i t.i ons. 

Tonq-range planning nshould anticipate alternative scnarinsprovide plans for event-, that may happen 
and 

pattern. At times as 
to change the de vPl)pment

an example in the coming yearsare new highwaysproposed or large industrial estates are forthcoming. T'hPplanner should consider hoth sitluations; that isdo not materialize, as well 
in case GOP plans,

in case these plans do materializethen evaluate the implications. 
and 

An across-the-hoardi increase or decrease in growth rates woi1dsimply move the installation dato of Grid Station earlier or lat-rin time but a spatial change in load growth would impact ]oratinnsas well as oftiming cortain Grid Stations.
 

The suggested approach 
 to Grid Station planning should be toplan the horizon year firstGrid Stations, including location and size ofnew Grid Station as well as expansion of existing Grid .Stations.Then the intermediate year plans should be made, taking subsets oftho horizon year plan for the intermediate
p1 ans year plans. Again theare madeo based on the forecasted |earl maps and us inrgSimplified foeder repr sentation.
 

The planner noods 
 to consider capital costs, operating costs, andcost of losses. Generally, to reduce the cost of lossesinvesting capital requiresand there is an 
optimum plan which depends
different factors onincluding capital cost of equipment and energycosts. The parameters will be different for each utility.
 
If energy costs are then
high more investment in oquipment canjustified. Tf energy becosts are low thenutilizod equipment should beto capacity. For example, if energy costs are low then
smaller conductors 
with higher losses can be justified. However,sufficient c,9pacity should be installed to theserve anticipatedfuturn loads linder the utility guidelines. 

Long-range planning is planning for beyond equipment lead time,. Itis a guide and reference for short-range planning where the userscan save big money if done right (or lose money if not done right).Manual methods cannot effectively consider the many parameterseffectively for large interrelated areas or groups of Grid Station.
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B. INTRODUCTION TO SUBSITE
 

SUBSTTE is an interactive module of CADPAD attached to the load
forecasting program IOADSITE . The reason for this attachment isthat the forecasted load data of the study years from the LOADSITE program forms basica input for SURSITE in designing Grid Stationlocations and capacitios. Some of the additional features andut i I i t ies from TOADSITF are a Iro ava i I abl e to SI1RSTTE suic'h as Map

Edit and Map Mathematics.
 

SURSTITE provid-s the capability to plan the growth of Grid Stationcapacity, incliiding the' growth, location, sizing and timinq of newGrid Stations and expansion of existing Grid Stations. It givesths, ability to quickly review, change and cnmpare altornative
expansion plans. It can also be used to study voltage convorsinn 
opt-ions and evaluate contingency conditions. 

SUBSITE is accessed from the Primary Menu of LOADSITE but has itsown database in addition to 
having access to the LOADSITE Spatial
Mod"] database. The menu structure of SUJBSITE is consistent with 
that of IOADSTTE. 

1. Program Capacities
 

The SUBSITE database is dimensioned to handle the following 
amounts of data: 

250 Crid Stations
 

6 capacity steps per Grid Station (year and capacity)
 

4 voltage levels
 

4 Grid Station cost curves (one 
 per vol.tage level) 

20 data points per Grid Station cost curve 

4 feeder cost curve (one per voltage level) 

20 data points per feeder cost curve 

2 complete data sets (called the Base Case and Study 
Case) 

20 planning years i.n a Grid Station plan
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The SUBSTTE program is limited to the use of numberthe ofspatial maps set up in IOADSITE. The maximum number is 65. 

If the Feeder Capacity map option is used, up to 1.00 feerertypes and 7000 feeder nodes (buses) can be read in from
FEEDERSITE. 

2. Data Requirements
 

Following is a discussion of the various types of input datarequired by and itSUBSITE how is used: 

a. Load Maps
 

A small area load map for each study year is provided bythe I.OADSITE program. Normally there will be a load mapfor the base 
 horizon
year, the year, several

intermediate years (5 in the case 

and 
of DF). The studyyears are normally spaced out over a period of 20 or soyears, with gaps of unstudied years. The study years are

normally separated by 2 to 5 years with 2 or 3 yearseparations only thenear base year, if at all. For longterm, every 5 years is sufficient.
 

The loads data in the study year maps is expected to bein kVA, each small area or cell in 
the map contains a
load value in kVA for that particular small Thearea.SUBSTTE requires an area-based power factor value tocalculate the kW and kVAR components.
 

b. Feeder Restrictions Map
 

The user has the option of defining a "FeederRestriction" map, also called a "Feeder Cost" map,"Feeder Effort" map, or "Barrier" map, used to representthe cost of bui.lding a feeder through each small area.Table VTI-l 
shows the steps for creating this map.
 

This map will inhibit the program from picking up loadsacross inacnessible terrain areasor such as lakes,rivers, mouintains, super highways, airports, restricted
 areas, etc. Conversely this can 
also he used to define
preferred feeder routes or right-of-ways such as alonghighways, canals etc. In some cases the planner may wantto use this map to restrict Grid Station service areas,areas restricted to particulara voltage level, etc., byputting in costhigh values at the boundaries. 
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TABLE VII-1
 
PREPARING A FEEDER RESTRICTION MAP
 

The values shown are reasonable, but the user may chanqe 

the multipliers and adders to suit the study area. 

o 	 Set all cells in the map to 1.
 

o 	 Add the following to each cell, 
based on its land-use
content: (This example uises the standard SLF land-use 
typos.)
 

.1 * fraction of cell 
filled with low res. 

.2 * fraction of cell filled with medium res.
.4 * 	 fraction of cell filled with high res.
 

.2 * fraction of cell 
filled with low com.
1.3 * fraction of cell filled with medium com. 
5.0 * fraction of cell filled with high com.
.1 * fraction of cell filled with low ind. 
.4 * fraction of cell filled with modium ind. 

2.0 * fraction of cell. filled with high ind.
 
o 
 Add lo0 to each cell completely covered by airport
 

runways, taxiways, and terminals.
 

o 	 Add 999 to each cell filled with a cpmetery. 

o 	 Add 999 to each cell covered with uncrossable parks,
 
etc.
 

o 
 Add 999 to each cell that is covered with water too
 
wide to cross with normal construction.
 

o 	 Multiply the entire map with the normal cost of
 
building a feeder across a small 
area.
 

The user should chock for hridges across wide rivers, ntc.Tf pipe du1cts can he huilt under those bri dges, the cellscontaining the hrilqe should have a lower value, maybe 5. 

Also, the cell where a Grid station is located should netbe assigned a very high
that 

value. The implication of doingis that it will cost a lot to serve any load out ofthe rrid Station and the service area 	 and ofload that 
Grid 	Station will he reducod. 
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c. Site Cost Map 

A "Site Cost" map may be used to represent the initialpurchase and development cost of potential Grid Station].and. If all site costs are approximately the same this 
map could be ignored. Another possible use of this mapis to modify the Grid Station costs as determined fromthe Grid Station cost curve data. For example if the user wishes the cost summary not to include a cost for 
an existing Grid Station, he can enter the negative ofthe Grid Station cost, as determined from the cost curve,
into the site cost map at the location of the GridStation. A similar approach can be used to have the summary include only the expansion cost at existing Grid 
Stations. 

d. Feeder Capacity Map 

A "Feeder Capacity map" can be created by bringing in theactual circuit data from the FEEDFRqTTE program. Theactual feeders network itself is not imported into theSURSITE database, but values representing the power flow
capability of al.l feeder conductors in a small area are
computed and entered into this map. This map can then heused by SUBSITE to help determine routings andcapacities nf the synthetic feeler system that it bilds. 

However, in practice, because of the approximations andassumptions that are made in computing the feeder
capacity in a cell, the use of this map can introdubce
problems into the solution. Particularly in urhancongnsted a ras, the resuIting map wi.11 conta in va Iues ofcapacity which are too high and which will overwhlIm th,other factnrs in tll solution. This problem is also
multiplier asi the size of the small area increasns and
its tse shnuld he avnided, especially since at this stagit is not intended to bog down the planner with the
network details, yet leaving him ennugh flexihility tn
si.mulate Grid Stations for optimum applications. 

At some future stage of planning, i.f the user lerilo to use this map, it is recommended that this map bn usod 
only when: 

i.) a comparative analysis between the actual feeder
capacities verss tne synthetic feeder is desired 

ii) in rural areas and wi.th small. area sizes such that 
a small area would contain, at most, only two 
feeders. 
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a. Grid Station Data
 

Grid Station data consists of a Grid Station ID number
 
and name, X and Y location in LOADSITE map coordinates,

volta9 c level, permissible feeder length limit, and up to 
six capacity steps defining the amount of capacity and 
the year the capacity is available for each step.
 

In FEEDERDESIGN and FEEDERSITE the Grid Stations are 
sometimes broken up into several source nodes. However, 
in SURSTTE a Grid Station should be 
represented by only
 
one node; that is, the Grid Station capacity signifies

the total of all. Grid transformers capacities at any one
 
si te. 

SUBSTTE will only recognize one Grid Station in a small. 
area, and if the user tries to get around that limitation 
by putting Grid Stations in adjacent small, areas,
additional service andarea capacity constraints are
 
imposed which may limit the solution unnecessarily.
 

The use of different voltage levels is ohviously
beneficial where different Grid Stations are feeding
different feeder voltage levels. Each Grid Station is
 
assigned the appropriate voltage and the Grid Station and 
feeder cost curves for that voltage are used, and other 
cal ulntions are based on that voltage. 

Voltage levels may al]so he used in other ways. For 
example if the planner wants to represent different 
feeder costs in urban and rural areas he could create two 
voltaqe levels with different feeder cost curves, one
 
]evel cal]le 11.00 KV and another call. 1d 11. 1 KV, just to
 
differontiate. Anothor 
 example might be- different (rid

Station costs depending on differe:ni: transformer size

combinations having the same total capacity.
 

The foder length l imit required for , ach Ci'id Station s
 
the maximum longth of a feeder the program is al] owod to 
build in its feeder synthesis, when running a constraiter]
solution. The length entered is in smal t area widths,; in 
other words i f the 1enqth is given as 30 and the sma I[
area size is sob meters on a side, then the length would 
be 15 ki lometors. During an unconstrained solution this 
limit is ignored but in a constrained solution no loads 
could be served at a distance greater than 15 kilometors 
from the Grid Station for this specific case under 
discussion. If the planner is not interestnd i n 
restricting the length of the feeders, a way around this
is to simply enter a large number such as the maximum 
dimension of the Spatial map.
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Capacity steps 
are 	used to 

for 	

define different capacities
a Grid Station 
at different stages in the coming
years. 
 When a 
run 	is made for a qiven year the 
program
checks the steps of each Grid Station and 	determinesthe 	 step years what the capacity 	
from 

is 	 for the year of therun. Since there are six 	 steps available, a can 	 Grid Stationhave different capacities 
in 	the base and horizon
years plus different capacities effective in up to fourother intermediate years.
 

Another use 
for 	the Grid Station capacities is 
to 	enter
the 	base year metered loads of all the 	Grid Stations intoa year numerically less than the base year. For exampleif 	 the base year 
is 	 1990, the metered loads can be
entered as 
19R9 capacities. SUBSITE can 
then be used to
calibrate the 	base year load maps to 	 match The meteredloads in the Grid Station service area, assuming that theGrid Station service areas 
can 	be defined in a 
feeder
barrier map. 
 This procedure 
is 	described 
in 	Section
 
V.C.2.
 

f. 	 Other Setup Data 

Other Setup Data includes Grid Station and Feeder costcurves, 
cost of losses, power 
factor, and 
impedance
characteristics of 
a typical feeder.
 

i. Grid Station Cost Curves:
 

A Grid Station cost curve consists of 20 values for
the 	 cost of a Grid Station, equally spaced at 10MVA 	intervals with values for 
10 MVA, 20 MVA, 
... ,to 	200 MVA. Costs from this curve or 	 tableused by the program in adding uip 	
are 

all the GridStation costs for 	 a run. The program getscapacity for 	 the appropriate 
the 

year for each GridStation and then gets the cost eachof Grid Stationby 	 retrieving the 	 cost from the Grid Station costcurve. If the capacity is a multiple of 	 10 MVA thecost wi 1 I be the value from the curvecapacity. 	 at thatIf it is not a multiple of 	 10 MVA theprogram will get 	 the value from the curve at thenoxt multiple of MVA10 above the Grid Stationcapacity. For example the cost for a 26 MVA GridStation will be 	 the cost entpred for 30 MVA. 
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Also remember that the program will use the C,id
Station cost curve that 
is defined for the voltage
level of the Grid Station. Thus it is possible to 
represent two different costs for the same capacity
by assigning a voltage of 11 kV to Grid Station
 
with a single 26 MVA transformers and by assigning
 
a voltage of 
11.1 kV to a Grid Station with two 13

MVA transformers. At 
any given site these costs
 
can be nullified in the cost 
summary by entering

the negative of the cost in the Site Cost map. 
For 
Grid Station capacities above those normally usedit is recommended what the highest previous cost he
 
used. 

ii. Feeder Cost Curves:
 

A feeder cost curve consists of 20 values for the 
cost of a feeder at 2 MVA intervals with values for 
2 MVA, 
4 MVA, ... , up to 40 MVA. Costs from this 
curve or table are used to sum up 
a cost estimate
 
for simulated feeders 
 built by the program,

depending on the flows through 
the segments of the
 
simulated feeders and their lengths.
 

As with Grid Stations, different 
costs can be
 
entered for slightly diflnrent voltages to
 
represent different costs in different parts of the
 
system, such as 
rural and urban areas.
 

ii. Costs of Losses:
 

The cost of losses is used by the program to 
calculate the total costs of the computed losses.
This cost of losses includes both energy costs and
equipment demand costs in Rs/kVA in annual ized 
terms. 
The energy component of the cost represnt-s
the cost of fuel for generating 1 kW for one 
or 8760 kW Hours. The equipment cost is 

year 
tle cost 

to build up the system capacity to serve I kVA of
additional 
 load. This cost includes different 
systom componentrs from distribution servicops and
transformers, distribution feeders, Grid Stations,
transmission even tp to generation plants. When

this capital cost is determined it is then
annual ized by multiplying by a carrying charge rate 
representing the 
cost of investment in oqulipment.
Table Vii-2 shows details of the Cost of Tosses 
cal cu lation. 
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-------------------------------------------------

TABLE VII-2
 
CALCULATION OF COST OF LOSSES
 

C = 	D + 8760 * LF 
* E = 8000 rupees/kW/Year
 

C = Cost of Losses (Rs/kW/Year)
 

D - Levellzed Annual 
Demand Cost of Losses 
 (Rs/kW/Year)
 

This is the cost to build up the system to serve one kW of
demand (usually taken as 
the 	peak kW). Thi s includes the
cost 	up through the feeders to the 11 kV Grid Stations.
Some 	utilities also include some 
of the Grid Station, subtransmission, transmission, and generation costs.
 

8760 = Number of hours per year
 

LF = Loss Factor = a * Load Factor 
+ (1-a) * Load Factor ** 2 

Load 	Factor 
 a Loss Factor
 

.5 .15 
 .29


.5 
 .30 
 .33

.6 
 .15 
 .40


.6 
 .30 
 .43


.7 
 .15 
 .52


.7 
 .30 
 .55
 

E Energy cost (Rs/kWhr)
 

iv. 	 Power Factor:
 

The 	 power factor, entered in pnrcent, is used inconverting the kVA loads into their kW and kVARcomponents. 
 The 	loads developed 
in the load maps
during the development of a Toad Forecast areassumed to be kVA.
 

V. 	 Feeder Impedance:
 

The feeder resistance and reactance, entered in per
unit 	on a 
100 MVA base per width of - small. area,are 	 used for calculating voltage drops and lossesby the SUBSITE program. Since there 
is only one
set 	 of values this must represent all 	 feerlers inthe 	 study area. These notdo have to )p the 
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impedances of any particular feeder type but could
represent a composite of several predominant types.
As an example, the impedances 
for Dog conductor
type 	could be used to represent an area with 
a lot
of Dog, some Rabbit, and a little 
of Osprey
conductor. 
 Or, impedances 
might be increased
slightly to represent additional 
 existence
Gopher 
feeders. Alternatively 	
of
 

a length-wcighted

average of impedances could be used.
 

g. 	 Historical Load Data
 

Historical load data can be entered for up to si.x years,
the base year and the previous five years. Summer and
winter peaks can be entered for e.ich year for each Grid
Station as 
well as for the system. 
This 	is used in the
Calibrate SUBSITE 
function, 
with the user specifying

which year of historical data to use.
 

3. 	 How SUBSITE Works:
 

a. 	 The basic al.qori.thm of SUBSITE is a fast linear dynamicoptimization routine which desiqns a synthetic feedersystem around given ofa set Grid :,tat.ions sites. ''heGrid 	Station:., both the existing as aswel , the proposnd,are taken from the Grid Station data for the given study
year. The synthesized feeders are not a detailed feedorsystem to be displayed and reviewed; in fact the planncrcannot see details of the synthesized feeders desiqned topick up the loads, the main reason being not to getplanner involved in unnecessar'y details 	
the 

of the feeders.The synthesized feeder network is sufficient to give areasonable representation of the general character andfactors of the feeder rystem.
 

b. 	 Since STJBSITE is a long range planning tool, it isprimarily concerned with issues pertaining to GridStations. However, 
 any 	 changes in 
 Grid Station
parameters will certainly also impact the feeder system
the feeder syntne.is is invokedso 	 for each cae toestimate the impacts on costs, losse.s, voltage drops,etc. in sufficient detai.l for planning purposes. Theplanner can Gridmove Stations, change capacities, deletesites, etc. 
and SUBSITE will automatically re-synthosize

the feder system.
 

c. 	 Synthesis of the feeder system thefrees plannerhaving to provide details 	
from 

of the feeder network, andfrees him from having to worry about the details of the
feeders. 
 It allows him to concentrate on problems and
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finding solutions at the Grid Station level, but assures
him that the issues associated with the feeders are, at
the same time, still included in the analysis. After a
SUBSITE study is completed then the results can be taken
to FEEDERSITE and a detailed study 
of the feeders and
Grid Stations combined can be done there. This is not
normally done for 
times far the
in future, but is
beneficial 
in the short and medium term of up to 10
 
years.
 

d. When invoked, SUBSITE 
begins developing a synthesized

feeder system to serve the loads, starting at each Grid
Station and extending feeders outward, thus expanding the
service area 
of each Grid Station. Feeders and service
areas are expanded until one more the
or of following

conditions is encountered:
 

i. A Grid Station capacity limit is encountered.
 

ii. A feeder length 
limic is encountered.
 

iii. The service area of another Grid 
 Station is
 
encountered.
 

iv. Ho more load can be served by a Grid Station. 

e. The resulting feeder system gives the lowest cost system,within the apprximations of 
the algorithm, that "makes
sense" from engineering and operating perspectives.
 

After creating the feeder system, the program evaluatesthe system for economics, served and unserved load, GridStation loading, and voltage drops.
f. SUBSTTE can be run in 
two modes, "Unconstrained" 
and
 

"Constrained".
 

i. Unconstrained Solution
 

Tn the Unconstrained mode, FUBITTE will build theminimum cost feeder system to serve all the loads.
Capacities and distance limits are ignored so therewill be no unserved 
load. This represents the
"ideal" system that should used
be 
 if the user
could have any size of 
Grid Station and feeders
could reach 
to any distance. 
 This is what 
the
system should naturally be, based on the given Grid

Station locations, 
 feeder characteristics 
 and
economic factors. This solution gives 
the ideal
desired capacity of each station.
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ii. Constrained Solution
 

It is a law of optimization that by imposing aconstraint the 
cost of the solution will increase
 or remain the same. 
 It will never go down when
compared to 
an Unconstrained 
case. However there
 are good reasons to use 
a constrained 
solution.

Feeders are sometimes limited in length 
and Grid
Station capacities are not unlimited. if a GridStation can serve more 
load than its capacity, as
indicated by running an unconstrained case, and thecapacity cannot be increased or the user wants tosee what the solution is if the capacity is notincreased, then a constrained case must he run.The program will then determine the hest way toserve the loads which are now blocked from thepreferred Grid Station. 
 Probably the program will
serve the 
ioad from an adjacent Grid Station unless
adjacent Grid Stations 
are also at their capacity
limit. in 
 that case some of the load may heunserved, which is not an acceptable solution andmore capacity must be added by augmentation of ane~isting Grid Station or adding a new one.
 

It is often desirable to run both the "Constrained" andthe "Unconstrained" cases to see what the system shouldbe and what the system will have to be tinder certainconstraints. 
 If the results are the same in both theconstrained and unconstrained cases, that is ideoa andthe user has the best solution for the given set of 
parameters.
 

4. SUBSITE Outputs
 

a. 
 Case Study Report
 

Case Study reports can be for eiL-.r the base studyorcase. These reports include, eachfor Grid Station, theinput data of Grid Station ID, Grid Station name, X andY location, capacity for the year of the run, 
distance
limit, voltage levels and percent utilization. it also
includes, for each Grid Station, the calculated values ofassigned load, 
Grid Station cost, load 
center X and Y,maximuim voltage drop, amount of load served at voltages
below the user-specified low voltage criteria, arid
1o rses.
 

b. Case Summary Report
 

Case Summary report for 
 the base and study cases
 
together. This shows the system-wide Grid Station costs, 
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feeder costs, cost of losses, capacity, load served, load
 
unserved, maximum voltage drop, and a total of all costs
 
combined.
 

C. 	 Store Results in Maps
 

Case results can be stored in spatial maps for the
 
following:
 

i. 	 Grid Station Locations. Each cell where a Grid
 
Station is located will contain the Grid Station TD
 
number. For graphical display purposes it is

useful to threshold this map so 
all Grid Station
 
locations contain the same value, such as 
1. Cllr
 
with a low value compared to the maximum value may
not show up on the graphical display and 
thresholding the map will solve that problem.
 

ii. 	 Grid Station Assignments. 
 Each cell. will contain 
the Grid Station ID of the Grid Station that the 
cell is served from. Thresholding with Map

Mathematics may be needed to give a useful 
display

if the range of Grid Station TD numbers is very

wide. Each Grid Station area may be thresholdnd
 
separately to an appropriate value.
 

iii. Grid Station Boundaries. This shows
map the

boundaries between 
the Grid Station service areas
 
and boundaries of areas with 
unserved load. Tt
 
also shows Grid Station locations and load center
 
locati.ons. This is 
a very useful map for visually

reviewing and evaluating the results of cases. It
 
may also be useful to threshold this map for a more
 
clear display.
 

i.v. 	 Grid Station Service Areas stores the small area
 
loads served by specified Grid Stations. A maximum
 
of 5 Grid Stations can be stored in a map but
 
multiple maps can 
be used so all Grid Stations can
 
be stored.
 

v. 	 Voltage Drops stores, 
in each small area, the
 
voltage drop to that small area the
from Grid
 
Station serving it.
 

vi. 	 Loads Served af Low Voltage stores a value for each
 
cell served 
at a voltage below the user-specified
low voltage criteria, from all Grid Stations or
 
from a list of up to 5 Grid Stations, as the user
 
chooses. For display purposes the user may wish to
 
threshold the map so all non-zero cells have the
 
same 	value.
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vii. Unserved 
Loads stores the unserved load in each

unserved cell. The user 	may wish to threshold this 
map for display purposes.
 

viii. Assigned Grid Station Loading stores 
a map of per

unit Grid Station utilizations. 
In other words, if
 a Grid Station has a utilization of 70 percent of
its capacity, every 
cell served by that Grid
Station will contain 
a value of 0.7. This can he

used in calibrating base year 
load 	maps when the

Grid Station loading and serVice areas are 
known.
 

d. 	 Comparison Reports
 

i. Difference Summary lists the results for each 
case
for Grid Stations whose loadings differ 
by more

than a user specified percentage in the two cases.
 

ii.. 	 A complete comparison can be displayed by using the
Difference Summary, 
 listing all Grid Station

results in both cases. 
 This is obtained by
specifying that 
the program list results 
for all
Grid Stations whose loading differs by more than 0%
 
in the two cases.
 

5. Typical Application
 

A typical. STIBSITE application might proceed with 	the following 
steps:
 

a. 	 Run a load forecast to produce load maps for the years to 
be studied. 

b. 	 Create a SUBSITE database and prepare the Grid Station 
and Setup data in a SUBSITE study case. 

c. 	 Prepare a Feeder Effort map and Site Cost maps. If
possible, include sub-transmission factors in the site 
cost 	map.
 

d. 	 Run a reference case for the 	 base year, usingunconstrained mode. Compare the results with actual 
metered leads. 

e. 	 Make adjustments to the data and Feeder Effort map
bring the solution in 

to 
line 	with known values. 

f. 	 Check and adjust the economics data. 
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g. 	 Run in unconstrained mode and compare with the
constrained solution. Analyze changes bewhat could made 
to the system or to the constraints if the two are
 
different.
 

h. 	 Run the horizon year in both the 	 constrained and 
unconstrained modes using 	 plusexisting committed
 
stations. Analyze the results and decide where 
to add
 
more 	capacity and how much. Make more rLuns to fine tune 
the horizon year system.
 

i. 	 Study the intermediate years to determine capacity and
locations needed thosefor years. Use subsets of the
horizon year system in the intermediate years system.
This is the recommended approach because the user is
 
always ndricng to the system where he 
knows it will be
needed in the future. Use the present and intermediate
 
year studies to determine the order and timing of adding

the components of the horizon year system.
 

6. 	 Summary:
 

SUBSITE is a 'big picture' tool. 

The user creates, moves, adds or 
deletes capacity; changes

voltages; 
or alters other factors at the Grid Station level.
 

Each 	 time the user changes the Grid Station system, SJPBSTTE
recalculates 'optimal' loadings service
and areas, r id

Station and feeder costs, probable low voltage problems, and
 
unable-to-serve problem areas. 

SIRSTTE Pstimates the capital costs and costs of lossos of the 
syst.m. 

ST3BSTTE functions without detailed feeder system data. Toperform its analysis, it generates a 'synthetic feeder system'
 
as needed.
 

-	 This is an 'approximate' feeder system, used toonly
estimate feeder system costs and problems to the extent
 
needed to stidy Grid Station-level decisions.
 

-	 As a user changes the Grid Station data, the
corresponding synthetic feeder system is also changed. 

- Add a new Grid .StatIon and the proqram automatically
creates a synthetic feeder network emanating from it. 

- Add capacity to an existing Grid Station and the program
automatically reinforces the Grid Station's feeder system 
so it can deliver the added power.
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Change a Grid Station's voltage and its synthetic feoedr 

system is redesigned at the new voltage level.
 

Move 	a Grid Station and its feeders move 
too.
 

Detail beyond that used in SUBSTTE is normally not noeded 
in (rid Station lnvel planning. 

The 'synthetic fender system' is modeled in response to 
user controllable cost, constraint and priority rules. 

C. 	 SUMMARY OF SUBSTTE DATA REQUIREMENTS
 

Bocause of the long-range nature of the SUTISTTE program, a lowlevel of detail is justified and the data requirements are minimal. 

1. 	 Minimum Data Required
 

The minimim data required is: 

a. 	 Sma ]1-area thm1oad maps, for the study years, from 
LOAr)F;T TE program. 

b. 	 Grid Station data defin.inq existing and future lorations,
timinqs, capacities, voltages, feederand length limits. 

c. 	 Setup data defining voltages used, typical feeder 
impedance, voltage drop limit, cost of losses, and power
factor. Also, for each voltage, "cost curves" containing
valuns dofining Grid Station and feeder costs for 
different capacity steps. 

2. 	 Optional Data
 

Optional data that can be supplied and used, if wanted, is: 

a. 	 A Fender Effort map, which ais small area map of the 
costs for building a feeder through each small area. 

Off-limits areas are given high values so the program
will 	 go a:ound them. Other areas may have a higher cost
because of having to go underground or use some higher
priced construction. This map is usually created using
the land-use or customer maps and Map Mathematics.
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b. 	 A Site Cost map to represent different costs of

purchasing and developing future Grid Station sites.
 

Normally, some areas will have higher costs than others.
Negative costs can be entered to nullify the cost of

existing Grid Stations as computed by the program.
 

C. 	 A Feeder Capacity map where information about the
existing feeder system capacities can be loaded.
for this would be brought 

Data 
in from the FEEDERSITE program. 

d. 	 Grid Station and System Historical Loads data.
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VIII. 
 SUBSITE DATA COLLECTION AND ENTRY
 

A. 	 DATA IDENTIFICATION
 

1. 	 Load Map
 

There are seven load maps required whenever Deterministic Loadforecast algorithm is 
run.
 

2. 	 Feeder Effort Map (Optional) 

Geographic restrictions, a data map of "scores" for each coll
 
based on how difficult it is to build a feeder across it. 

3. 	 Substation Site Cost Map (Optional)
 

Substation site data, information on the costs of substation 
sites in a small-area.
 

4. 	 Capacity Cost Curves
 

Capacity Cost Curve, represented as twenty values, thr, cnSt ofeach 	 level of capacity. For substations the cost of capacityis from 10 MVA to 200 MVA, in of MVA.steps 10 For feedersthe cost of capacity is from 2 MVA to 40MVA. 	 MVA, in st t .ps of 2All 	 costs are 	 levelized annual costs, entorod inthousands of rupees. 

5. 	 Feeder Capacity Map (Optional)
 

Existing feeder information, including route locations and 
existing feeder capacities.
 

6. 	 Substation Data
 
The information 
 about the substations, i.e. 	 location, name,
voltage level, load history summer and winter peak. 

7. 
 Cost 	of Losses
 

This 	 represents the composite cost 	 of the demand and onerqy 
cost 	of losses.
 

8. 	 Line Impedance 

Resistance and admittance in per unit per width of small-area
of the typical feeder. 
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9. 	 Voltage Drop Linit 

Maximum I',rceta 1e voltage drop I imit. 

10. 	 Study Voltages
 

; SI; r. -.IIlic hI< t.( di I stlib:;t at 	 ,; idle ui) I e te lL ion volt ,iq i i 
study. TIese are used iit the comptit ions andu to i'k 
(IiIfereul . ; :;t tL iol r1: .edelr co ;L C(iIIcv. ;; 

i. 	 Power Factor
 

jhin, iluput iln 
tI s powwI factor is used Co conve rt i L to r-al aid I eCt Ivo 
loads for voltaqe drop callcuilatious. 

I the 'J 3l'lE a I tjor th e data is assuimucsI kVA, 

12. 	 WIDGIT/FDERHILTE Coordinates 

These air2 uineded for any data interface bt ween the po(jimal.. 
I.ower Iel t au li upper t i hL coordi naLes of h, IOAIJr;l'l'l.' a 

re reCL i : t!d. 

D3. 	 DATA 800II(cEiS 

A:; im exaimi, I t-, the followliiq data suuIcUuS Wre lU I 'i_Q t i1U I 
*IA lc a I) i V i : i onI daIa 

I 	 Sinii I I -- miiuci (2 5t0ii ittF (I iSLL i butL i oil florojt 1-1") cisse; 
fI-iuI Ill r:la y exJst. iIl S)ritia I 111ode I I mr 1990. [A-II 

2. 	 ''.d Ii l I I :;e clsLtoiel (2cotil ts; t lt Jl ijl.' I('92 oht ei tI l I£01)l1 
1)i v i i [II ui qcge .l : i k li LJl a . A - I 

I. 	 I,,(I lI~i )5; I0L I)dCSCu 1111d ij ulln Ui il'; _l t Il 'e o, I'(:c-ist
ye, I i I, AI.f -SI'I,; :;p,,t iki 1 n .lel ,I t(C, . I Vi l i L)i1" 
a 1(J)(l it liii. (A "I 

4. 	 Cot:; of- I J2. IV aud bt6 1KV Girid St:at i is wure tik-Liu l iu 
le t ci 1lo. CI(;I)IT&c;II(I'I,).J)I/- 1 1C;--1 /219U1 Wit ccI 
10. 12 . 1990lLii1tl o ;c~ d tt 1.1i. I. . A. Rhodll ijczuoz i ,:;1i,,d I I ul 

i kpWAt'IA,(TI(;)Off it:(.! Of C.iut u i !)esD Iqu 	 WAJ1#A II(jilo,;e
l,<ifil )Ii (Ct),;L.::; vju il l~ :l I1%l M 11111 l Lt) (JI't L'WI ;... 	 t C'I:l,[ ii l l 

fri I')2 il1( 2 0% (:,il yi iIIJ (10,: (iJ Ii was , Ijii i, I to 
I oV I i 2u I Ii(!!;5L :o :;. . A 3 asdi A- 'j 

'5. I"O1" I .etlci (:(ost 01ii Ve!, c:t.: (J ti Ii ere'.it 00ll Iit:o~lof I
typ :;, 1 Ii IiL.; -II I i ,l 0IlI Wl oI l tiiliI 111 1or 

ICo lln ii zelI W, l k Mu dl i SysLteil" , Vo Illie I I of I I A-,1J 
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6. 	 Geographical maps were used to get LOADSITE coordinates. 
(A-6 and A-7] 

7. 	 Peak loads for Grid Stations from "Qullaterly lo,0id aIta 
Report" issued from the office of Chief Enq.i ner 
(DisLribution Planning). [A-6] 

8. 	 Feeder effort map was prepatred giving j we i jIt ik, to 
ciistomer classes. [A-2] 

9. 	 Cost of Iosses (from Mr. Zahid Siddii ) . [A-/ 

I0. 	 Value:; of R and X were obltaimed from Feeder types tlble 
a I rLeady prepared in feeder dus ig n ior cor.monl y uis5d 
contictor "'I)OG"' in tiral areas. [A-H] 

I I . i'ei:et-.i~ , o(l: load ,;hare of She i hiltl )IIa I)i vi ';i Ivron 
sp .l-;shee t output for 1990, prep.,t ed by Mr. z'l/1 i d 
Sidditli . [A-6 

C. 	 )ATA ENTRY 

'l us:r logs in to the VAX system by ent-erint iis user nain, and 
),i /cI;word. The next st.op is to ,nt er tlhe 1)1,1--2 phogram by ent(erinq: 

Thilte! usur then i ofspolds to tHie rolylpts 111ilmlW by the prograill. Vor 
Pxil t1)e the iser solects ''6)'" Ior choos i ng the correc t: tot ii na I 
whi I:l in this ciase i.; Tektronix '1205. The program then l mpt . lifor 
,1fl 1t tin Iift In liifo to which tllh response may be: 

i ,).;()1P1T 

lxiia Set Up Menu appears and the user is prompted to make a valid 
choice. The Spatial Database must be opened before SUBSITE call he 
i nvoked. 

Daca 	 Set-Up Menu 

10 - Global/Load Model Database (GM)
 
20 - Spatial Model Database (SM)
 
30 - Open Both Databases (OB)
 
40 - Change Output File (CO)
 

Select Database:
 

VIII - 3 



Select "20" or "SM" for opening Spatial Database. The proqram 
prompts and user responses are given below: 

Please Enter Name of Spatial Database
 
SKP-S
 

Maximum Numher of Small Areas EAST-WEST: 
120 

Maximum llumher of .;mail. Areas NORTII-SOUTII: 
120 

SPA'rTAT, Database Hleader 
SIIEIKIIUPURA MODEL DIVISION
 
SMATT, AREA T,,)AD I)TS'TIRUTTON
 

Database ID
 
10 Year: 1992 Tteration: 0
 

Wish to Change Header and ID 
(Y or N)? N
 

The user response 
is "t" if no rhanqe ini header or TD is required.
Tf the user onte,.s "Y", the user is allowed to chanye the headerand the ID. 

Data fi ie is oponed, the user now enters "/" to return to the 
Primary Menu:
 

Primary Menu
 

10 - Data Set-Up (SU)
 
20 - Global Model (GM)
 
30 - Spatial Model (SM)
 
40 - Load Model (LM)
 
50 - Substation Siting (SS)
 
90 - Exit LOADSITE (EX)
 

Select Primary Operation
 

Select "50" nrI"5S" to invoke SIIBRSITE database. 

PLEASE FITER NAME OF StIRSITE DATABASE: SITJqIT 

SUBISTT is the name of the SqITRSITE database file. User can create 
a new SUBSTT database file by just entering a file name not already
existing. 
 When SURSI.TE database is opened (new or existing) the 
user will have the SIBISTE Menu. 
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SUBSITE Menu
 

10 - File Manipulation (FM)
 
15 - Data Auxiliaries (DA)
 
20 - Edit Substation Data (ES)
 
25 - Edit Load Histories (EL)
 
30 - Edit Other Setup Data (EO)
 
40 - Solve Subsite (SS)
 
45 - Calibrate Subsite (CS)
 
50 - Display Results (DR)
 
53 - Economics (EC)
 
55 - Store Results in Maps (SR)
 
60 - Spatial Data Display Menu (SD) 
65 - Map Name List (MN) 
70 - Map Edit Menu (ME) 
80 - Contingency Analysis (CA)
 
90 - Exit SUBSITE (EX)
 

Select SUBSITE Function:
 

First of all substation data will be entered by using Choice "20" 

or "ES".
 

Substation Data Edit Menu
 

10 - Add (AD)
 
20 - Delete (DE)
 
30 - Modify (MO)
 
40 - Review (RE)
 

Select Substation Edit Function:
 

Since there is no substation data in the database, Choice "10" or 
"A)" will be entered in Substation Data Edit Menu to add new 
substation to the study case data. The program will ask for 
substation ID number, its location coordinates, name, voltage, 
distance limit, and the capacity limit for up to five capacity 
stops, respectively. The program then prompts the user for load 
hist.ory data for summer peaks and winter peaks. A "/" is entered 
to retain the default values oE zero, since we are not relying on 
this data to project loads. 

SUBSTATION ID: 1 
(IX,IY) COOPD-NATES: 80,65 
NAME (10 CHARACTERS MAX): SKP 
NOMINAL VOLTAGE: I1.0 
DISTANCE LIMIT - SMALL AREAS: 75 
YEAR BUILT AND CAPACITY (MVA): 1991,42 
YEAR BUILT AND CAPACITY (MVA): 1992,45 
YEAR BUILT AND CAPACITY (MVA): / 
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SUBSTATION: 1 -- SKP
 
SUMMER PEAK LOAD (MVA):
 
1987 1988 1989 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
 

ENTER NEW SUMMER PEAK VALUES: /
 
SUMMER PEAK(LOAD (MVA):
 
1987 1988 1989 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y
 

WINTER PEAK LOAD (MVA):
 
1987 1988 1989 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0 

ENTER NEW WINTER PEAK VALUES: /
 
WINTER PEAK LOAD (MVA):
 
1987 1988 1989 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

SUBSTATION ID: 1039
 
(IX,IY) COORDINATES: 99,66
 
NAME (10 CHARACTERS MAX): ATTABAD
 
NOMINAL VOLTAGE: 11.0
 
DISTANCE LIMIT - SMALL AREAS: 
YEAR BUILT AND CAPACITY (MVA): 
YEAR BUILT AND CAPACITY (MVA): 
YEAR BUILT AND CAPACITY (MVA): 

SUBSTATION: 1039 

SUMMER PEAK LOAD 

1987 1988 1.989 


0.0 0.0 0.0 


ENTER NEW SUIMMER 

SUMMER PEAK LOAD 

1987 1988 1989 


0.0 0.0 0.0 


-- ATTABAD 
(MVA): 
1990 1991 

0.0 0.0 


PEAK VALUES: 

(MVA):
 
1990 1991 


0.0 0.0 0.0
 

75 
1991,39
 

1992,40 
/ 

1992 (BASE YEAR)
 

0.0
 

/ 

1992 (BASE YEAR)
 

ARE THESE PEAK VALUES OK (Y OR N)? Y
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WINTER PEAK LOAD (MVA):
 
1987 1988 1989 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
 

ENTER NEW WINTER PEAK VALUES: / 
WINTER PEAK LOAD (MVA):
 
1987 1.988 1989 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

SUBSTATION ID: 1.439 
(IX,TY) COORDINATES: 58,53 
NAME (10 CHARACTERS MAX): F-ABAD 
NOMINAL VOLTAGE: 11.0 
DISTANCE LIMIT - SMALL AREAS: 75 
YEAR BUILT AND CAPACITY (MVA): 1991,27 
YEAR BUILT AND CAPACITY (MVA): 1992,52 
YEAR BIJlTT AND CAPACITY (MVA): / 

SUBSTATION: 1439 -- F-ABAD 
SUMMER PEAK LOAD (MVA): 
1987 .988 1989 1990 1991 1992 (BASE YEAR) 
--- --- --- --- --- ---
0.0 0.0 0.0 0.0 0.0 0.0 

ENTER NEW SUMMER PEAK VALUES: / 
SUMMER PEAK LOAD (MVA): 
1.98"7 1988 1989 1990 1991 1992 (BASE YEAR) 

0.0 0.0 0.0 0.0 0.0 0.0 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

WINTER PEAK LOAD (MVA): 
1987 1988 1989 1990 1991 1992 (BASE YEAR) 

0.0 0.0 0.0 0.0 0.0 0.0 

ENTER NEW WINTER PEAK VALUES: / 
WINTER PEAK LOAD (MVA): 
1987 1988 1989 1.990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0 

ARE THESE PEAK VAlUIE.q OK (Y OR N)? Y 
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SUBSTATION ID: 2631
 
(IX,TY) COORDINATES: 8,31
 
NAME (10 CTARACTERS MAX): SUKHEKI
 
NOMINAL VOLTAGE: I].1
 
DISTANCE T,TMTT - SMAT.L, AREAS: 
 75
 
YEAR BUILT AND CAPACITY (MVA): 1991, 9
 
YEAR BUILT AND CAPACITY (MVA): 1992,10
 
YEAR BUILT AND CAPACTTY (MVA): /
 

SUBSTATION: 2631 -- SIITKHEKI 
SUMMER PEAK IOAD (MVA):
1987 1988 1.989 1.990 1991 1992 (BASE YEAR) 

0.0 0.0 0.0 0.0 0.0 0.0
 

ENTER NEW SUMMER PEAK VALUES: /

SUMMER PEAK LOAD (MVA) :
 
19R7 1988 1989 
 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0
0.0 0.0 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

WINTER PEAK LOAD (MVA): 
1987 1988 1989 1990 1991 
 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
 

ENTER NEW WINTER PEAK VALUES: /
 
WINTER PEAK LOAD (MVA):
 
1.987 1988 1989 1991
1990 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

SUBSTATION ID: 3020 
(IX,IY) COORDINATES: 104,44 
NAME (10 CHARACTERS MAX): J.WALA 
NOMINAL VOLTAGE: 11.1 
DISTANCE LIMIT - SMALL AREAS: 60
 
YEAR BUILT AND CAPACITY (MVA): 1.991,4 
YEAR BUILT AND CAPACITY (MVA) : 1992,5 
YEAR BUILT AND CAPACITY (MVA) : / 

SUBSTATION: 3020 -- J.WALA 
SUMMER PEAK LOAD (MVA): 
1987 1988 1989 
 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0
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ENTER NEW SUMMER PEAK VALUES: /

SUMMER PEAK LOAD 
(MVA):

1987 1988 
 1989 1990 1991 1992 
(BASE YEAR)
 

0.0 0.0 0.0 0.0 
 0.0 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

WIr'TER PEAK LOAD (MVA):
1987 1988 
 1989 1990 
 1991 1992 (BASE YEAR)
 

0.0 0.0 
 0.0 0.0 
 0.0 0.0
 

ENTER NEW WINTER PEAK VALUES: /
WINTER PEAK LOAD (MVA): 
1987 1988 
 1989 1990 1991 1.992 (BASE YEAR)
 

0.0 0.0 
 0.0 0.0 0.0 
 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

SUBSTATION ID: 
3375
 
(IX,IY) COORDINATES: 
 91,62
 
NAME (10 CHARACTERS MAX): 
 A.T.M.
 
NOMINAL. VOLTAGE: 11.1.
 
DISTANCE LIMIT 
- SMALL AREAS: 75
YEAR BUILT AND CAPACITY (MVA): 1991,22

YEAR BUILT AND CAPACITY 
(MVA): 1992,26
 
YEAR BUILT AND CAPACITY (MVA): /
 

SUBSTATION: 
3375 -- A.T.M.
SUMMER PEAK LOAD (MVA) 
1987 1988 1989 
 1990 1991 1992 
(BASE YEAR)
 

0.0 0.0 0.0 
 0.0 0.0 
 0.0
 

ENTER NEW SUMMER PEAK VALUES: /
SUMMER PEAK LOAD 
(MVA):

1987 1988 1989 1990 1991 1992 
(BASE YEAR)
 

0.0 0.0 0.0 
 0.0 0.0 
 0.0
 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

WINTER PEAK LOAD 
(MVA):
1987 1988 1989 1990 1991 1992 
(BASE YEAR)
 

0.0 0.0 0.0 
 0.0 0.0 
 0.0
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--- --- --- --- --- ---

ENTER NEW WTNTER PEAK VALUES: / 
WINTER PEAK LOAD (MVA): 
19A7 1988 1989 1990 1991 1.992 (BASE YEAR) 

0.0 0.0 0.0 0.0 0.0 0.0 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

SUBSTATION ID: 3000 
(IX,TY) COOPDINATES: 60,52 
NAME (10 CHARACTERS MAX): TEMP 
NOMINAL VOLTAGE: 11.1 
DISTANCE LTMIT - SMALL AREAS: 75 
YEAR BUILT AND CAPACITY (MVA): 1992,52 
YEAR BUILT AND CAPACITY (MVA): / 

SUBSTATION: 3000 -- TEMP 
SUMMER PEAK LOAD (MVA): 
1987 1988 
 1989 1990 1991 1992 (BASE YEAR)
 

0.0 0.0 0.0
0.0 0.0 0.0
 

ENTER NEW SUMMER PEAK VALUES: /
SUMMER PEAK LOAD (MVA): 
1987 1988 1989 19911990 1992 (BASE YEAR)
 

0.0 0.0 0.0 0.0
0.0 0.0
 

ARE THESE PEAK VAILUES OK (Y OR N)? Y 

WINTER PEAK LOAD (MVA) :
 
1987 1988 1989 1990 1991 1.992 (BASE YEAR)
 

0.0 0.0 0.0 0.0
0.0 0.0 


ENTER NEW WINTER PEAK. VALUES: / 
WINTER PEAK LOAD (MVA) : 
1987 1988 1990 1992
1989 1991 (BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 0.0 

ARE THESE PEAK VALUES OK (Y OR N)? Y 

SUBSTATION ID :/
 

/" will 
take the user bark to Substation Data Edi.t Mnnu. 
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Substation Data Edit Menu
 

10 - Add (AD)
 
20 - Delete (DE) 
30 - Modify (M0) 
40 - Review (RE)
 

Select Substation Edit Function:
 

Now the user wants to delete TEMP Grid Station which is erroneously 
added. To do so, enter "10" or "DE", and the program will ask for 
tho TT) number. 

STIRSTFATTON TD : 3000 

Thp program will display the information on the sp.cif i nd 
substation and then asks the user to confirm its deletion as 
fol lows: 

ID NAME IX IY KV DIST YEAR MVA
 

300n TEMP 60 52 11.1 75 1992 52
 

OK TO DELETE (Y OR N): Y
 

SU TATTOt TD: / 

The user enters "/" to return to the Substation Data Edit MellU. 

Substation Data Edit Menu
 

10 - Add (AD) 
20 - Delete (DE) 
30 - Modify (MO) 
40 - Review (RE)
 

Select Substation Edit Function:
 

in order te modify thp distance limit, in small-areas, or thri 
,Inyanwala Grid Station, the user enters the Command "30" or "MO", 
and responds to the prompts as Follows: 

SUBsT'ATION ID: 3020 
OLI) COORDINATES: (1.04,44) 
ENTER NEW VALUES: / 
OLD SUBSTATTON NAME IS: J.WALA 
ENTER NEW NAME (1.0 CHARACTERS MAX): J.WAT,A 
OLD VOLTAGE: 11.1. 
ENTER NEW KV: / 
OLD I)TSTANCE LIMiT: 6n SMALL AREAS 
ENTER NEW I,TMT'r: 75 
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CURRENT CAPACITY STEPS ARE:
 

YEAR MVA
 

1992 5
 

ENTER YEAR TO MODIFY: / 

DO YOU WISH TO MODIFY SUBSTATION HISTORY (Y or N)? N
 
which will omit history modification.
 

SUTISTATION TD: /
 

The program will then return to the Substation Data Edit Menu.
 

Substation Data Edit Menu
 

10 - Add (AD)
 
20 - Delete (DE)
 
30 - Modify (MO)
 
40 - Review (RE)
 

Select Substation Edit Function:
 

Entrips made till. this time could be reviewed by entering "40" or
"REl". This command displays the data of all selectedor 

substations in the database.
 

BASE CASE OR STU1DY CASE? S 

Thr, substatinn data selection monu will be displayed, giving the 
nsr'r different ways of selecting the substations for review. 

Substation Data Selection Menu
 

10 - ID Number (TD) 
20 - Name (NA)
 
30 - Coordinate Window (CW)
 
40 - Substation Voltage (SV)
 
50 - Capacity Range (CR)
 
60 - Study Year (SY)
 
70 - Al. (AT.)
 

Select Substation Data for Review:
 

Entering choice "70" or "AL", the program will display the 

followi.ng:
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SUBSTATION INPUT DATA - STUDY CASE
 
ID NAME 
 IX IY KV DIST YEAR MVA
 

1 SKP 80 65 11.0 75 1991 42
 

1992 45
 

1039 ATTARAD 99 66 11.0 
 75 	 1991 39
 

1992 410
 

1439 F.ABAD 58 11.0
53 75 	 1991 27
 

1992 52
 

2631 SUKHEKI 8 31 11.1 75 1991 9
 
1992 1.0
 

3020 J.WATJA 104 44 11.1 
 75 	 1991 4
 
1992 5
 

3375 A.T.M. 91 62 11.1 75 1991 22
 
1992 26


1it <RETURN> to continue, or "Q" to QUIT.

Enter "1/I" to go back to Substation Data Edit Menu.
 

Substation Data Edit Menu
 

10 - Add (AD)
 
20 - Delete (DE)
 
30 - Modify (MO)
 
40 - Review (RE)
 

Select Substation Edit Function:
 

and an other "/" to 	return to the SUBSITE Menu. 

SUBSITE Menu 

10 - File Manipulation (FM)
 
15 -- Data Auxiliaries (DA)
 
20 - Edit Substation Data (ES)
 
25 - Edit Load Histories (EL)
 
30 - Edit Other Setup Data (EO)
 
40 - Solve Subsite (SS)
 
45 - Calibrate Subsite (CS)
 
50 - Display Results (DR)
 
53 - Economics (EC)
 
55 - Store Results in Maps (SR)
 
60 - Spatial Data Display Menu (SD) 
65 - Map Name List (MN) 
70 - Map Edit Menu (ME) 
80 - Contingency Analysis (CA) 
90 - Exit SUBSITE (EX) 

Select SUBSITE Function:
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Now Enter choice "30" or "EO" to go to the Edit Other Setup Data 

SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC)
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (LI)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power )actor (PF)
 
70 - WIDGIT/FEEDERSITE coordinates (WF)
 
80 - Display Setup Data (DS)
 

Select Settup Data Edit Function:
 

Bosi des the substation data described above, SrJBSITE also reqli res
data which includes costs and line characteristics, etc. Now the 
user is in the SUBS[TE Setup Data Edit Menu, Enter "10" or "5C" to 
enter a Substation Cost Curve. 

FOR WHAT VOT,TA(E L.EVE[,? 11 .0 

Ar; shown below the program will display the values of the rIirvo
cuirrontly stored in the datakase (they will bo zero if the uFser hasnot entered any) , and then ask the user to enter any new va 1ties: 

SUBSTATTON CAPACTTY COSTS (KRs) 

FOR 10 TO 200 MVA's, IN 10 MVA INCREMENTS 

CURRENT VALUES APE: 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

ENTER NEW VATTUES: 

3050.37, 4160.47, 4937.59, 4937.59, 4937.59, 10445.87, 10445.87, 
12807.52,12RO07.52,12807.52,12807.52,12807.52, 
12807.52, 12807.52, 
12807.52, 12807.52, 12807.52,1.2807.52, 12807.52, 1.2807.52
 

FOR WHAT VOT,TAcE LEVEL? .1.1 

.qTTBSTATION CAPACITY COSTS (KRs) 

FOR 10 TO 200 MVA's, TN 10 MVA INCREMENTS 
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CURRENT VALUES ARE:
 

0.00 0.00 
 0.00 0.00 0.00 
0.00 0.00 
 0.00 0.00 
 0.00
 
0.00 0.00 0.00 
 0.00 0.00
 
0.00 0.00 0.00 0.00 0.00
 

ENTER NEW VALUES:
 

3050.37, 4160.47, 
 8084.23, 8084.21, 8084.21, 10445.87, 10445.87, 
12807.52, 1.2807.52, 12807.52,12807.52,12807.52, 12807.52, 12807.92, 
12807.52,12807.52, 12807.52, 12807.52,12807.52, 12807.52
 

FOR WHAT VOT,TA('E T.EVEL? /
 

"/" will take the 
user back to the SUBSITE Setup Data Edit Menu. 

SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve 
(SC)
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (LI)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)

70 - WIDGIT/FEEDERSITE Coordinates 
(WF) 
80 - Display Setup Data (DS) 

Select SetUp Data Edit Function: 

fow t-ho ior wi 11 ontor "15" or "FC". 

FOR WHAT VOLTAGE LEVEL,? I1.0 

FEEDER COSTS (KRS/WIDTH OF S.A.)

FOR 2 TO 40 MVA'S, IN 2 MVA INCREMENTS
 

CriPRElT VAlUES ARE: 

0.00 0.00 0.00 
 0.00 0.00
 
0.00 0.00 0.00 
 0.00 0.00
 
0.00 0.00 0.00 0.00 0.00
 
0.00 0.00 0.00 0.00 0.00
 

ENTER NEW VALUES:
 

5.61, 12.45, 15.51, 19.81, 24.41, 35.24, 46.07, 56.89, 67.72,

78.55, 89.37, 100.20, 111.03, 121.85, 132.68, 143.51, 154.34,
 
165.16, 175.99, 1.86.82
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FOR WHAT VOLTAGE LEVEL? 11.1
 

FEEDER COSTS (KRS/WIDTI! OF S.A.)
 
FOR 2 TO 40 MVA'S, IN 2 MVA INCREMENTS
 

CURRENT VALUES ARE:
 

0.00 0.00 0.00 0.00 
 0.00 
0.00 0.00 
 0.00 0.00 
 0.00 
0.00 0.00 0.00 
 0.00 0.00
 
0.00 0.00 
 0.00 0.00 
 0.00
 

ENTER NEW VALUES: 

5.61, 
78.55, 

12.45, 15.-,1, 1.9.01, 24.4., 35.24, 46.07, 56.89,
RQ.37, 100.20, 111.03, 121.85, 132.68, 143.51, 

67.72, 
54.34, 

165.16, 1.75.99, 186.82 

FOR WHAT VOLTAGE LEVEL? 

"/" will takn the usnr back to the SUBSITE Setup Data Edit Mpnu. 

SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC) 
15 - Feeder Cost Curve (FC) 
20 - Cost of Losses (CL) 
30 - Line Impedance (LI) 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)

70 - WIDGIT/FEEDERSITE Coordinates 
(WF)

80 - Display Setup Data (DS)
 

Select Setup Data Edit Function:
 

Thp user may onter Choice "20" or "CL". 

LEVELIZED ANNUAL COST OF LOSSES (RS/kW): 0.00 
ENTER NEW VALUES: 8000.0 

The program will return to the SUBSITE Setup Data Edit Menu. 
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SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC)
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (LI)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)

70 - WIDGIT/FEEDERSITE Coordinates (WF)

80 - Display Setup Data (DS)
 

Select Setup Data Edit Function:
 

Thn user then enters command "30" or "LI". 

R AND X (P.U./WTDTJI OF S.A.) : 0, 0 

ENTER NEW VALUFS: 0.166, 0.187 

Thrn program will. then return to the SUBSTTE Setup Data Edit Menu. 

SUBSTTE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC)
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (LI)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)
 
70 - WIDGIT/FEEDERSITE Coordinates 
(WF)
 
80 - Display Setup Data (DS)
 

Select Setup Data Edit Function:
 

The user enters command "40" or "VD" and the program allows the 
user to chanqe the voltage drop limit. 

V.D. LIMIT (%): 0.000 

ENTER NEW VALUES: 12.00 
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The program will return to the SIT3BSITE Setup Datp Edit Menu. 

SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC!
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (LI)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)
 
70 - WIDGIT/FEEDERSITE Coordinates (WF)
 
80 - Display Setup Data (DS)
 

Select Setup Data Edit Function:
 

Thre user enters command "50" or "SV". 

STUDY VOLTAGES (KV) : 0.00, 0.00, 0.00, 0.00 

ENTER NEW VALUES: 11.0, 1.-1/ 

The program will return to the SUBSITE Setup Data Edit Menu. 

SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC)
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (LI)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)
 
70 - WIDGIT/FEEDERSITE Coordinates (WF)
 
80 - Display Setup Data (DS)
 

Select Setup Data Edit Function:
 

The user enters command "60" or "PF". 

POWER FACTOR (%): 0.000 

ENTER NEW VALUES: 80.0 

n iithe SInBSTT''E n1gorit-hm, the in put load data is assumed in units;
of kVA, and this power factor is used to convert it to real and 
reactive loads for voltage drop calculations.
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The program will. return to thP SIIRSITE Setup Data Edit Menn. 

SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC)
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (1,I)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)
 
70 - WIDGIT/FEEDERSITE Coordinates (WF)
 
80 - Display Setup Data (DS)
 

Select Setup Data Edit Function:
 

'I'lh databarw l erd for load forecasting and Grid Station planning
(1OAPSTTFE and SThIBSTTE) and those databases used for feeder analysis 
and planninq (WIDGIT, FEEDERSITE) follow two different coordi.natrq 
systems. For th is reason, the user needs to provide the 
information relating the two different systems to facilitate any 
data interface between the programs. This information is provided
throuqh fouir numbers, representing the WIDGIT/FEEDERSITE 
coordinates at two diagonal corners of the IOADSITE study aroa 
maps. The user enters Choice "70" or "WF". 

PILEASE DEFINE THE LOADSITE STUDY AREA IN
 
WIDGIT/FEEDERSTTE COORDINATES, DEFAULTS ARE
 

.OWER LEFT UPPER RIGHT
 
x Y x Y
 

0.00 0.00 120.00 120.00
 

ENTER NEW VALUES: 354600, 3472k90, 426600, 3544200
 

Tho program will. retuirn to the SUBSITE Setup Data Edit Menu.
 

SUBSITE Setup Data Edit Menu
 

10 - Substation Cost Curve (SC)
 
15 - Feeder Cost Curve (FC)
 
20 - Cost of Losses (CL)
 
30 - Line Impedance (LI)
 
40 - Voltage Drop Limit (VD)
 
50 - Study Voltages (SV)
 
60 - Power Factor (PF)
 
70 - WIDGIT/FEEDERSITE Coordinates (WF)
 
80 - Display Setup Data (DS)
 

Select Setup Data Edit Function:
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----------------------------------------------------------------

ThP user enters Choice "80" or "DS". 

CRT OR PRINTER? 

The user enters "CRT" (or just a carriage return) for the CRT 
option, or "PR" for the printer optio-i, the program will display: 

(a) 
All setup data except cost curves: coordinate conversion
 
values, study voltages typical line impedances, voltage
 
drnp limit, costs of losses, and power factor.
 

(b) All subst.tion cost curves, one voltage level at a time.
 

(c) 
All feeder cost curves, one voltage level at a time.
 

SUBSITE INPUT DATA -- BASE CASE - EXISTING CRID STATION 
STUDY CASE - ADDITIONAL 3 GRID STATIONS 

rOADSITE STUDY AREA IN WIDGIT COORDINATES:
 

LOWEP-LEFT: ( 354600.000, 3472200.000) 
UPPER-RIGTIT" ( 426600.000, 3544200.000) 

STUDY VOLTAGES : 11.00-KV 11.10-KV 0.00-KV 0.o0-KV 

LINE IMPEDANCE (P.1./WIDTH OF S.A.) 
BASE CASE STUDY CASE 

RESISTANCE 0.166 0. 166 
REACTANCE 0.187 0.187 

VOLTAGE DROP LIMTT (%) 12.000 12.000 

COST OF LOSSES (TEVELIED ANNUAL RS/kW) 8000.000 n00o. non 

POWER FACTOR. (%) 80.000 s0.00 

"/" wil. take the user back to SUBSITE Menu. 
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SUBSITE Menu
 

10 - File Manipulation (FM)
 

15 - Data Auxiliaries (DA)
 
20 - Edit Substation Data (ES)
 

25 - Edit Load Histories (EL)
 

30 - Edit Other Setup Data (EO)
 

40 - Solve Subsite (SS)
 
45 - Calibrate Subsite (CS)
 

50 - Display Results (DR)
 

53 - Economics (EC)
 

55 - Store Results in Maps (SR)
 

60 - Spatial Data Display Menu (SD)
 
65 - Map Name List (MN)
 

70 - Map Edit Menu (ME)
 

80 - Contingency Analysis (CA)
 
90 - Exit SUBSITE (EX)
 

Select SUBSITE Function:
 

Data entries roquired to solve SUBSITE for SUBSITE database are 

the user has already run the Load Forecast and hascomplete. If 

Toad Maps in the Spatial database, and has prepared a Site Cost 

map, Feeder Effort map etc. then he is ready to solve SIBSTTE-. I 
set up, Card Tmaqethe Site Cost and Feeder Effort maps need to be 

files can bo prepared for loading the data into these maps. The 
user can select optio(n "70" or "ME" which wi.l, take the user to Mlp 

Edit Menu of Spatial Mdel. 

Map Edit Menu
 

10 Card Image Data (CI)
 
15 - COOKBOOK Format Input (CF)
 

20 - Change Name of a Map (CN)
 

30 - Initialize a Map (IM)
 
40 - Set point to a Value (SP)
 

41 - Set Line to a Value (SL)
 

42 - Set Block to a Value (SB)
 

50 - Edit Row of 10 Small Areas (ER)
 
51 - Edit Column of 10 Small Areas (EC)
 
88 - Map Mathematic (MM)
 

89 - Spatial Data Display (SD)
 

Select Map Edit Operation
 

The uiser selects Map Edit operation "30" or "TM"
 

MAP NUMBER: 30 
ENTER INITJAL VALUE: 0 
SET ALL VALUES OF MAP 30 TO 0.000E4.00 
(Y OR N)? Y 
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MAP NUMBER: 60
 
ENTER INITIAL VALUE: 0 
SET ALL VAIIUFS OF MAP 60 TO 0.OOOEI-00 
(Y OR N)? V 

MAP NUMBER : / 

"/" will take the user back to Map Edit Menu. 

Map Edit Menu
 

10 - Card Image Data (CI)
 
15 - COOKBOOK Format Input (OF)
 
20 - Change Name of a Map (CN)
 
30 - Initialize a Map (IM)
 
40 - Set point to a Value (SP)
 
41 - Set Line to a Value (SL) 
42 - Set Block to a Value (SB)
50 - Edit Row of 10 Small Areas (ER)
51 - Edit Column of 10 Small Areas 
(EC)
 
88 - Map Mathematic (MM)
 
89 - Spatial Data Display (SD)
 

Select Map Edi-t Operation
 

The next step is to read data files for the Feeder Effort map and

the Substation Site Cost map. 

Tho 11,l0c1t: "CI" Image Datau. er "1" or Card to read filns for 
maps. The program prompts: 

PLEASE ENTER TNPUJT FTIJE NAME: EFFORT 

Thre proqram will rend the file and returns the user to the Map Edit 

The user selects "10" or "CI". 

PLEASE ENTER INPUT NAME:FTLE SITECS 

The program will return to the Map Edit Menu.
 

e/" will take the user back to the SUBSITE Menu. 
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SUBSITE Menu
 

10 - File Manipulation (FM)
 
15 - Data Auxiliaries (DA)
 
20 - Edit Substation Data (ES)
 
25 - Edit Load Histories (EL)
 
30 - Edit Other Setup Data (EO)
 
40 - Solve Subsite (SS)
 
45 - Calibrate Subsite (CS)
 
50 - Display Results (DR)
 
53 - Economics (EC)
 
55 - Store Results in Maps (SR)
 
60 - Spatial Data Display Menu (SD)
 
65 - Map Name List (MN)
 
70 - Map Edit Menu (ME)
 
80 - Contingency Analysis (CA)
 
90 - Exit SUBSITE (EX)
 

Select SUBSITE Function:
 

Now the user can solve SUBSITE. Before doing that the user should 
copy the Study Case to the Base Case, enter both case titles, and

write the data from the SUBSITE database to a Card Image file. 

The user types "10" or "FM" for the SUBSITE File Manipulation Monu, 

SUBSITE File Manipulation Menu
 

10 - Read Data From File (RD)
 
20 - Write Data to File (WD)
 
30 - Base -- > Study Case (BS)
 
40 - Study -- > Base Case (SB)
 
50 - Clear Substation Data (CS)
 
60 - Change Case Title (CC)
 
70 - Send Data To FEEDERSITE (SD)
 

Select SUBSITE File Manipulation
 

Whatever has been entered so far is in the Study Case. The user 
ePitors Choice "40" or "SB". 

THE CURRENT BASE CASE DATA WILL BE GONE, OK? 
(Y OR N): Y
 

If the user responds with the will be"N" command not executed. 
The program will return to SUBSITE File Manipulation Menu. If "Y" 
was given then the Base Case and Study Case have become identical.

To put titles for base and study cases the user may enter "60" or
"CC". A title can be up to 40 characters.
 

BASE CASE OR STUDY CASE? S
 

ENTER TTTLE (40 CHARACTERS MAX): SKP STUDY 1992
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The program will. return to the SUBSITE File Manipulation Menu. The 

user enters Choice "60" or "CC" to enter a title for Study Case. 

BASE CASE OR STUDY CASE? B 

ENTER TITLE (40 CHARACTERS MAX) SKP COPIED FROM 'T11DY ('A5 E 

The. progrim will return to the SUBSITE File Manipulation Motnl. 

It .is worth mentioning that there is no 
need to create snevral

STJBSTTE databases, as Card Image Files can he written and r(ad into
thn program as needed. The user may enter Choice "20" or "WD". 

BASE CASE OR STUDY CASE? B 

PLEASE ENTER PUNCH FILE NAME: BASE 

At the end, the program will summarize what has been written to thedata file as follows, and then return to SUBSTTEthe File
Manipuilation Menu: 

* 2 SUBS CAPACITY COST CURVES WRITTEN TO FILE.
 
* 2 LINE CAPACITY COST CURVES WRITTEN TO FILE.
 
* 6 SUBSTATIONS WRITTEN TO FILE.
 
* 0 SUBSTATION HISTORIES WRITTEN TO FILE.
 

SUBSITE File Manipulation Menu
 

10 - Read Data From File (RD)
 
20 - Write Data to File (WD)
 
30 - Base -- > Study Case (BS)
 
40 - Study -- > Base Case (SB)
 
50 - Clear Substation Data (CS)
 
60 - Change Case Title (CC)
 
70 - Send Data To FEEDERSITE (SD)
 

Select SUBSITE File Manipulation
 

The same file can be read into the Base Case or the Study Case.
The user enters Choice "1.0" or "RD" to read data from Card Image
file "BASE" into Study case. 

BASE CASE OR STUDY CASE? S 

THE CURRENT STUDY CASE DATA WILL BE GONE, OK? (Y OR N): Y 

PLEASE ENTER INPUT FILE NAME: BASE 
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After the program has read thn data file, t will di.splay a moe.,ago
telling the user how many substations havP been read into t-h-
database:
 

* 6 SUBSTATIONS READ FROM FILE. 
* 0 SUBSTATIONS HISTORIES READ FROM FILE. 

The program will return to the SUBSITE File Manipulation Menu. The 
user enters "/" to go back to the SUBSITE Menu. 

SUBSITE Menu
 

10 - File Manipulation (FM)
 
15 - Data Auxiliaries (DA)
 
20 - Edit Substation Data (ES)
 
25 - Edit Load Histories (EL)
 
30 - Edit Other Setup Data (EO)
 
40 - Solve Subsite (SS)
 
45 - Calibrate Subsite (CS)
 
50 - Display Results (DR)
 
53 - Economics (EC)
 
55 - Store Results in Maps (SR)
 
60 - Spatial Data Display Menu (SD)
 
65 - Map Name List (MN)
 
70 - Map Edit Menu (ME)
 
80 - Contingency Analysis (CA)
 
90 - Exit SUBSITE (EX)
 

Select SUBSITE Function:
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IX. SUBSITE PROCEDURE EXAMPLE
 

This section consists of a copy of the screen displays during a
sample SUBSITE planning session. Prior 
to this session, the
forecast had been completed and the SUBSITE data had been entered. 

The approach taken 
in this session was 
to run the base year first
 
to check the existing Grid Stations ability to serve the base year

load, and then to determine the horizon year Grid 
 Station
 
requirements. The intermediate years were 
then studied, starting

with the first forecast iteration year.
 

For the sake of saving space, program menus are shown in their
complete form the first time they are used, but thereafter only thechosen option is shown. When no option was chosen, all options are 
removed.
 

Explanatory comments are added, inside of 
brackets, [ ], and in 
boldface type. 

User entries are underlined. 

The "- ------------- " lines indicate where the program
refreshes the screen.
 

For this session all output was sent to the screen. For study workthe user will want to send results to the printer after reviewing
them on the screen. 

Whien running SUT3ST'TE, the user should use graphical displays toreview the results and figure out solutions to problem areas. That 
is not shown in this session. 
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A. SUMMARY OF THE SUBSITE SESSION
 

Check the substation data 
Enter the Base case title
 
Copy the Base case to the Study case
 
Solve the Base year 1992; display and review the results
 
Save the 1992 Base case
 
Change the Study case title for the Horizon year

Solve the Horizon year 2012, Uncon'strained, with exist.inq and
 

planned substatinns; display and review the results
 
Add 52 	MVA substation called NORTH, at 67,17
 

If " WEST, at 60,17
 
it " " EAST, at 67,28
 

Solve tile 1lomizon year, Unconstrained, with all substations;
 
display and review
 

Modify 	 substations: Move K.R.Kishan to 24,88 and KHANA to 67,37 
Change capacity of RAIWIND and KIIANA to 52 MVA
 
and West to 26 MVA
 

Display the substation data
 
Solve the Horizon Year, Unconstrained, with changes; display and 

review
 
Modrlify 	 substations: Move NORTH to 62,16; WEST to 52,33; and EAST to 

68,25 
Display the substation data 
Solve the Horizon year, Unconstrained, with changes; display and 

revi.ew
 
Solve the Horizon year, Constrained, with changes; display and
 

review (Unserved load)

Modlify substation: Change NORTIh capacity to 26 MVA
 
Add barriers to the Fe'eder Cost map to help ShJBJSITE pick uip
 

unserved load
 
Solve the liorizen year, Constrained, with changes; display and
 

review
 
Display the final. horizon year substations
 
Save the Horizon year Study case 
Change the Study case title for 1.994 
Snvo for 1904, Tinconstrained, with 1.992 substations; display andrevi ew 
1Iro,lify: Arid EAS,'T' at 26 MVA 
Sol.ve 1994, Unconstrained, with East added; display and review 
Mmdify: Remove EAST and add WEST at 26 MVA 
Solve 1994, inconstrainod, with WEST added; display and review 
Morlify: Remove WEST and add l(IIANA at 26 MVA 
Solve 1994, Inconstrained, w.ith KIIANA added; di splay and review 

(this is best)
Save 1994 Study case aid change the Study case title for ]9C7Solve for ].c"7, Unconstrained, with 1994 substations; display and 

review 
Modify: Change KtIANA to 52 MVA for 1997 
Solve 1997, Constrained, with tile change; display and review 

- (unserved l.oad) 
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Add barriers to the Feeder Cost map to help SITRSITE pick up

unserved load


Solve for 1997, Constrained, with changes; display and review

Modify: Add K.R.Kishan at 
13 MVA
Solve for 1997, Constrained, with changes; display and review
Save 1997 Study case and change the Study case title for 2002
Modify: Add NORTH at 26 MVA

Solve for 2002, Unconstrained, with 1997 
substations plus NORTH;


display and review
Solve for 2002, Constrained, with 1997 substations plus NORTH;

display and review
Save 2002 Study Case and change the Study case title for 2007
Modify: Change RATWIND to 26 MVA and add EAST at 
26 MVA
Solve for 2007, Unconstrained, with changes; display and review


Modify: Add WEST at 26 MVA
Solve for 2007, Constrained, with changes; display and review
 
-(unserved load)Arid barriers to the Feeder Cost map to help SIIR3STTE pick up
unserved load
Solve for 2007, Constrained, with changes; display and review
Save 2007 Study

Display the final
case 

substation data. This i.s the final. substation
plan for the period 1.992 to 2012.
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B. SAMPLE SUBSITE SESSION
 

SUBSITE Menu
 
10 - File Manipulation (FM)
 
15 - Data Auxiliaries (DA)
 
20 - Edit Substation Data (ES)
 
25 - Edit Load Histories (EL)
 
30 - Edit Other Setup Data (FO)
 
40 - Solve Subsite (S.)
 
45 - Calibrate Subsite (CS)
 
50 - Display Rsults (DR)
 
53 - Economics (EC)
 
55 - Store Reslts In Maps (SR)
 
60 - Spatial Dat-a Display (SD)
 
6 5 - Map Name List (Mtl)
 
7) .- Map Edit (ME)
 
RO Cent incenry Analy.is (CA)
 
c0 -- Exit S.UBSITPE (EX)
 

[ GO AND CHECK THE SUBSTATION DATA. ] 

Sc]ort SURSITE Function: ES 

Subtation Data Edit Mnu
 
1n - Add (AD)
 
20 - Dlete (D:)
 
30 - Modify (MO)
 
40 - Review (RE)
 

S inct Substation Edit Function: RE 

Baso case or Study case? (Enter oi S) : 

Sub st-ation Data Selection Menu
 
10 - ID Number (TD)
 
20 -1lame (NA)
 
30 - Coordinat Window (CW)


0 - Sllbstation Voltage (SV)
 
50 - Capacity Range (CR)
 
60 - Stuwly Year (SY)
 
70 - A II (AT,)
 

Selcot Substation Data For Review: AL 

CRT or PRINTER? <RETURN> 

IX  4
 

http:Analy.is


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

THE DISPLAY BELOW INCLUDES THE FOLLOWING FIELDS:
 
[ IX & IY = GRID STATION COORDINATES.
 

DIST = MAXIMUM FEEDER LENGTH ALLOWED, IN NUMBER OF SMALL AREAS.
[ YEAR & MVA = GRID STATION CAPACITY STEPS. YEAR IS THE YEAR THE CAPACITY ]
[ BECOMES AVAILABLE. 1992 IS THE BASE YEAR OF THE STUDY. 1990 CAPACITY ]
[ IS USED TO ENTER THE BASE YEAR METERED LOADINGS WHICH WERE USED IN
[ THE CALIBRATION OF THE LOAD FORECAST DURING THE FORECAST PROCEDURE. 

Par,': 1 LOADSTTE -- Release 8.92 
 -- OCT. 1I, 1993 -- 14:01:39
 
* WAPDA CADPAD OUTPUT ************************************************ 

SPSrIfTE Tnput Data ... Base Case-


TD Name TX IY KV Dist Year MVA 
82 OLD K. ,. P 61 14 11.00 100 1990 13
 

1.992 16
 
111 NEW K.T,.P 63 20 11.00 100 1990 26
 

1992 30
 
153 RATW]ND 42 64 11.00 100 1990 20
 

1992 26
 
R0 K.R.KTSHAN 23 84 11.00 100 1998 13
 
(00 KIIANA 64 36 11.00 100 1()8 26
 

Hiit -REFTTIRNN to CONT1itlUE, or "Q" to QUTT: <RETURN> 

Stubrtation Data Selection Menu 

Solrct Substation Data For Review: <RETURN>
 

SF -t-nt-ion Data Frit 11-nu
 

Srl]r- Substatinn Edi.t Function: <RETURN> 

SUBRSI'rE Menu
 
10 - File Manipilation (FM) 

[ GO ANtD ENTER THE BASE CASE TITLE. ] 

SIJBSTrE FMSl-r ST Function: 


S1IIBSIT'E File Manipulation Menu
 
10 - Read Data From File (RD)
 
20 - Write Data To File (WD)
 
30 - Base -- > Study Case (3S)
 
40 - Study -- > Base Case (SB)
 
50 - Clear Substation Data (CS)
 
60 - Change Case Title (CC) 
70 - Sond Data to FEEDERSITE (SD) 
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Select SUBSITE File Manipulation: CC
 

Base case or Study case? (Enter B or S): B 

Enter title (40 characters max.): BASECASE-KOT_LAK11PAT'_- 1992 

SURSITIE File Manipulation Menu
 
30 Base -- > Study case (BS)
 

[ COPY THE BASE CASE TO THE STUDY CASE. ]
 

Select SUBSITE File Manipulation: BS
 

The Current Study case will. be gone, OK? (Y or N): Y
 

SIIBSTTE File Manipulation Menu
 

Select SUBSITE File Manipulation: <RETURN>
 

SUBSTTE Menu 
40 - Solve Subsite (SS)
 

[ SOLVE SUBSXTE FOR THE BASE YEAR,1992 - UNCONSTRAINED. J
 

Sect SUBSITE Function: SS
 

Base case or Study case? (Enter B or S): B 

Enter study year: 1992
 

Feder effort map, "1/"1 if none: 53
 

Substation site cost map, "/" if 
 none: L
 

Load map ("/" to return to SUBSITE menu): 1
 

Feeder capacity map, "1/" if none: L
 

Solve with constraints or not? (Y or N): N 

[ IT IS USUALLY GOOD TO RUN SUBSITE FIRST IN THE UNCONSTRAINED MODE TO SEE ][ WHAT THE PROGRAM WOULD LIKE TO DO WITHOUT CONSTRAINTS. THIS WILL SHOW ][ WHICH GRID STATIONS, IF ANY, NEED MORE CAPACITY, AND HOW MUCH MORE. IF ][ THERE ARE NO PROBLEMS WITH THE UNCONSTRAINED SOLUTION, THERE IS NO NEED ][ TO RUN A CONSTRAINED SOLUTION BECAUSE THE RESULTS WOULD BE THE SAME. ] 
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-------------------- ---- -- -- -- --

... SUBSITE in progress ...
 

... SUBSITE in progress ...
 

* S(JBSTTE completed. 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS.
 

THE TRANSFER FILE TRSR STORES THE SUBSITE RESULTS IN MAPS 
 ]
[ 41 THROUGH 48, AND MODIFIES SOME OF THEM FOR CLEAR DISPLAik.

[ IT RETURNS THE USER TO THE SJBSITE MENU. FROM THERE HE CAN ]
[ USE SPATIAL GRAPHICAL MAP DISPLAYS TO REVIEW THE RESULTS.

[ HERE THE USER SEES THE SERVICE AREAS, SUBSTATION AND LOAD 

] 
]


[ CENTER LOCATIONS, AREAS OF LOW VOLTAGE, ETC., THAT HELP HIM ]
[ UNDERSTAND QUANTATATIVELY WHAT IS NEEDED. THE TABULAR ]
[ 
 DISPLAYED ON THE SCREEN OR PRINTED OUT GIVE THE QUANTITIES. 3 
[ THE STEPS OF THE TRANSFER FILE AND DISPLAYS ARE NOT SHOWN, ]

[ BUT THIS IS IMPORTANT TO DO AFTER PEACH SUBSITE RUN. BY ]

[ REVIEWING THE RESULTS GRAPHICALLY, THE USER CAN TELL IF THE 3
[ RESULTS ARE REASONABLE AND MAKE SENSE, AND CAN SEE VISUALLY 3[ IF THERE ARE ANY PROBLEMS IN A GEOGRAPHICAL SENSE. HE CAN ]

[ ALSO GET A SENSE OF THE CHANGES THAT NEED TO BE MADE IN THE 3
[ GRID STATION LOCATIONS AND CAPACITIES. 
 3 

STIBRSTE Menu 

Soloct SUBSITE Function: TR 

Please enter command filename:TRSR
 

SUBSTTE Menu
 
50 - Display Results (DR)
 

[ DISPLAY AND REVIEW THE TABULAR RESULTS. ] 

ploct qUI3TTF Ftunction: DR 

SUB2 TTF Result Display Menu
 
10 - Base Case Substation Loading (BC)

20 - Study Case Substation Loading (SC)

30 - Base and Study Case Comparison (BS)

40 - Case Summary (CS)
 
80 - Set-Up Data (SU)
 

Select SUBSITE Result Display: BC 

Subtation Data Selection Menu
 
10 - ID Number (ID)
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20 - Name (NA) 
30 - Coordinate Window (CW) 
40 Substation Voltage (SV) 
50 - Capacity Range (CR) 
60 - Unserved Loads (U,) 
70 - All (AT,) 

SOe ct Substation Data For Review: AL
 

CRT or PRINTER? <RETURNI> 

[ IN THE BASE CASE RESULTS DISPLAY BELOW: ]
[ X AND Y = GRID STATION COORDINATES. ]
[ KV - GRID STATION LOW-SIDE VOLTAGE. ] 

MVA = GRID STATION OPERATING CAPACITY. ]
[ D = MAXIMUM FEEDER LENGTH IN SMALL AREAS. ]
[ LD-KVA = GRID STATION ASSIGNED LOAD. ] 

LCX & LCY = LOAD CENTER COORDINATES. ]
[ %VD = MAXIMUM ESTIMATED VOLTAGE DROP. ]
[ KVA@LV = KVA SERVED AT LOW VOLTAGE. ]
[ LOSS = ESTIMATED FEEDER LOSSES. ]
[ CAPITAL 1000RS = SUM OF ALL CAPITAL COSTS. ] 

Page: 1 LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 14:03:57 
****** WAPDA CADPAD OUTPUT ************************************************* 

SURSTATTONl LOADING -- UNCONSTRAINED SOLUTION
 
BRaa Case : RASE CASE - KOT ,AKITPAT - 1992 Study Ynar : 1qq2 

<-------------- IPUT --------------> < -------- PERFORMANCE -------- > CAPITAI 
ID NAME 
82 OLD K.L.P 

113 NEW K.L.P 

X 
61 
63 

Y 
14 
20 

KV MVA D 
11.00 16100 
11.00 30100 

LD-KVA LCX LCY 
13138 62 14 
26648 65 26 

%VD KVA@LV LOSS 
5.0 0 323 

25.0 9789 1.893 

100fP,' 
2(lI 

14 04 
353 RAIWIND 42 64 11.00 26100 19152 36 71 44.9 10755 2174 5 47,1 

[ ALL LOADINGS ARE BELOW OPERATING CAPACITY SO NO CONSTRAINED SOLUTION IS ]

[ NEEDED. IT WOULD GIVE THE SAME RESULTS. VOLTAGE DROPS ARE TOO HIGH SO
[ SOME LOADS ARE SERVED AT LOW VOLTAGE. THIS SHOULD BE INVESTIGATED IN 
[ MORE DETAIL WITH THE FEEDERSITE PROGRAM. 

flit -RETJRN> to CONTINUIE, or "Q" to QUIT: <RETURN.> 

Pcge: 2 LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 14:03:59 
**'*** WAPDA CADPAD OUTPUT ***********************************************.** 

SUBSTATTOI lOADINIG -- UNCONSTRATNED SOLUTION 
Bas- -are : BASE CASE - KOT ,AT<IIPAT - 1992 Study Year : 100? 

TX 



Total Unserved Loads : 0 KVA 
Center of Unserved Loads ( 0, 0) 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. 

Ilit <RETURN> to CONTTNUE, or "Q" to QUIT: <RETURN> 

Substation Data Selection Menu
 

Select Substation Data 
For Review: <RETURN>
 

SUBRSTE Result Display Menu 
40 - Case Summary (CS) 

Selorct SUBO)ITE Result D)isplay: CS 

CPT or PRINTER? <RETtJRN> 

Page: 1 LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 14:04:14 
* WAPDA CADPAD OUTPUT *************************************************4 

Base: 
Study: 

BASE CASE - KOT LAKIIPAT 
SUBSITE 
- 1992 

Summary 
-
-

UINConstrained 
UNConstrained 

Year: 
Year: 

191"2 
1O(2 

INPUT... Number of subs 
Base 

3 
Study 

0 
KVA Capacity- 11.00KV 72000 0 

PERFORMANCE... Load Served-KVA 58938 0 
Ioad Unserved-KVA 0 0 
% Utilized- Min 73.66 0.00 

Avg 81.53 0.00 
Max 88.83 0.00 

MAX. % V.D. 44.9 0.0 
Load at Low V.-KVA 20544 0 

COsTs-]OOORs.. Substation 14036. 0. 
Feeder 79389. 0. 
Losses 35120. 0. 
Total. Costs 128545. 0. 

[ THIS SUMMARIZES BOTH CASES, GIVING COST TOTALS WHICH -NREUSEFUL FOR ][ COMPARING ALTERNATIVES, TOTALS OF CAPACITY AND LOAD, GRID STATION ]
[ UTILIATION, MAXIMUM VOLTAGE DROP, AND LOAD SERVED AT LOW VOLTAGE. ] 

flit <RETURN> to CONTINUE or "Q" to QUIT: <RETURN> 
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-- -- -- -- -------- -- -- -- -

SUTISTTE Result Display Menu 

Snonct SUIJSTTE Result Display: <RETURN>
 

SURSTTE Menu
 
]0 - Fil.e Manipulation (FM)
 

THE nfVIEW OF THE BASE YEAR SYSTEM IS COMPLETED. GO AND SAVE THE J[ BASE YEAR CASE TO A CARD IMAGE FILE, AND CHANGE THE STUDY CASE
[ ]TITLE IN PREPARATION FOR THE HORIZON YEAR CASE.
 

Select SUBSITE Function: FM
 

SUBRSITE FiJ.e Manipulatinn Menu
 
20 - Write 
 Data To F.le (WI))
 

Snlpct SUBSITE File Manipulation: WD
 

Bar~n case or Study case? (Enter B or S) : B
 

Please enter 
 punch filename: B.C92. 

* 1 SUBS CAPACITY COST CURVES WRITTEN TO FILE.
* . NTtJECAPACITY COST CURVES WRITTEN TO FILE.
* 9 S!JBSTATIOT1s WRITTEN TO FILE.
 

STBS'T'pAT'ON ITISTORT ES
* '; WRTTTEN TO FILE. 

S1JB1STE File Manipul.ation Menu
 
60 - Change Casp Title (CC)
 

Solort 
SUBSTTE File Manipulation: CC 

aso case or Study case? (Enter B or S): S 

Fnt-r title (40 characters max.): STUDY CASE - KOT LAKHAT - 2-12 

SIIBSITE File Manipulation Menu 

Select SUBSITE File Manipulation: <RETURN> 

SIJBPSTE Menu
 
40 - Snlve Sibrhitp (SS)
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[ 	SOLVE SUBSITE FOR THE HORIZON YEAR, 2012, WITH ONLY EXISTING AND PLANNED
 
[ SUBSTATIONS. THIS WILL SH1OW HOW THOSE SUBSTATIONS WOULD BE UTILIZED IF 
[ THERE WERE NO OTHERS. THAT WILL BE USED AS A STARTING POINT FOR DECIDING 
[ HOW MANY NEW SUBSTATIONS AND SUBSTATION EXPANSIONS ARE NEEDED, AND WHERE. 

Select SUBSITE Function: SS
 

rDas rase or Study casn? (Enter R or S) S
 

Enter study year: 2012
 

Feeder effort map, "/" if none: 53
 

Subhnttion sit. cost map, "/" if none: L
 

Load map ("/" to return to SUBSTTE menu) : 6
 

Fender capacity map, "/" if none: _
 

Solve with constraints or not? (Y or N): N 

[ RUN AN UNCONSTRAINED CASE TO SEE HOW THE LOADS WOULD ]
[ BE SERVED IF EACH SUBSTATION HAD UNLIMITED CAPACITY. ] 

... SUJSITE in progress ... 

... STST'rFE i progress ... 

* 	 S1BITTE completed. 

[ 	 RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. 
REFER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATION. ] 

SlJrn TT, Menu
 
5r0 - Display Rsults (PR)
 

Select SUBSITE Function: DR
 

SElJSTTE Result Display Menu
 
20 - Study Ca-e Substation Loading (SC)
 

Select SUBSITE Result Display: SC
 

Substation Data Selection Menu 

70 - All (AL)
 

Sploct Substation Data For Review: AL
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-- 

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

CRT or PRINTER? <RETURN>
 

Page: I LOADSI'E -- Pnleasie A.92 OCT. 11, 1993 -- 14:07:00 
*****k WAPDA CADPAD OUJTPIT ********************************************** 

SUIRSTATTnIN LOADING -- TINCONSTRATINEI) SOLUTION

Study Case : STUDY CASE - KOT LAKIIPAT - 2012 Study Year : 2012
 

<-------------- INPUT -------------- > < -------- PERFORMANCE --------- > CAPI'T'AI
TD NAME X Y KV MVA 1) TD-KVA LCX TCY kVD KVAOT,V T.055 1000Pr
82 OLD K.l.P 61 14 11.00 16100 26631 62 10.7 4 r20A14 0 11

113 1111W K.T..P 63 20 11.00 30100 8C879 66 21. 49.6 38320 "7R26 ,21393 PA1ITND 42 64 11.00 26100 33405 42 63 27.9 1'72/ 010 3421ft
800 K.TR.KrSIAN 23 84 11.00 13100 17749 24 87 16.3 4067 1047 2)I
900 KIANA 64 36 11.00 26100 76243 65 3q 37.1 50001 8714 42 6 1r 

HERE WE SEE THAT ALL THE SUESTATIONS ARE OVERLOADED, BUT MOST SERIOUSLY
[ AT NEW K.L.P. AND KHANA. MORE CAPACITY IS NEEDED, AND THIS TELLS WHERE. 
] 
I
 

flit <RFTURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSI'TE -- Release 8.92 -- OCT. 11, 1993 -- 14:07:21* **** WAPDA CADPAD OUTPUT ******************************************* **** * 

SUBSTATION LOADING -- UNCONSTRATNED SOLUTION
 
Study Case : STUDY CASE - KOT LAKIIPAT - 2012 Study Ynar : 2012
 

Total Unserved Loads : 0KVA
 
Cpnter of Unserved Loads ( 0, 0)
 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ] 

flit -ErFruRrj> CONTINUE, or QUIT:to "Q" to <RETURN> 

S bistation Data Selection Menu
 

Solort Substat-ion Data For Review: <RETURN>
 

STTI5RT'E Result Display Menu 

40 - Case Summary (CS)
 

S nrct STJ3STTE Result Di).spl.ay: CS
 

CRT or PRINTER? .<RETURN>
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[ IN THE SUMMARY BELOW, THE BASE CASE CONTAINS THE BABE YEAR RESULTS AND[ THE STUDY CASE CONTAINS THE HORIZON YEAR STUDY RESULTS FROM THE LAST RUN. 

Page: I LOADSTTP -- Release 8.92 -- OCT. 11, 1993 -- 1,1:07:32
****** WAPDA CADPAD OUTPUT ********************************************** 

Rasp: 
Study: 

SUBSITF Summary
BASE CASE - KoT ,LAI<1PAT - 1992 
STIDY CASE - KOT LAK1IPAT - 2012 

-
-
UNConstrained 
IlNConstraired 

Year: 
Year: 

1992 
2012 

IrNPIT. . . Number of subs 
Base 

3 
Study 

5 
KVA Capacity- Ii.00KV 72000 111000 

PERFORMANCE... Toad Served-KVA 58938 234907 
r.nad Unserved-KVA 
I Utilized- Min 

0 
73.66 

0 
128.48 

Avg 81.53 198.86 
Max 88.83 293.24 

MAX. % V.D. 44.9 49.6 
Load at Low V.-KVA 20544 110547 

COSTFS-]OOORs.. Substation 14036. 39651. 
Feeder 79389. 97271. 
Losses 35120. 174328. 
'Total Costs 128545. 31.1250. 

lli t .- RE TJRN> to coirrTHiR, or "Q" to QUIT: <.RETURN> 
-- -- -- ---------------- -- -- ---

S11J1STTE Result Display Menu 

S,1oct SUBSTITE Result Display: <RET,URN> 

SllllP TTE Me1nu
 
20 - Edit Substation Da.a (ES)
 

[ FROM THE REVIEW OF THE GRAPHICAL AND TABULAR DISPLAYS, THE USER DECIDES[ WHAT NEW CAPACITIES TO ADD AND WHERE TO ADD THEM. THESE DECISIONS MAY
[ 	 BE JUST EDUCATED GUESSES BUT THAT IS FINE BECAUSE THEY CAN BE MODIFIED
AFTER SEEING THE RESULTS OF THE CHANGES WHEN SUBSITE IS RUN AGATN. 

[ 	 ADD THREE NEW SUBSTATIONS CALLED NORTH, WEST AND EAST. ADD THEM TO BE J[ 	 BUILT IN THE HORIZON YEAR, 2012, AND MAKE THEM 52 MVA. COORDINATES ARE ]

[ A FIRST GUESS AT LOCATIONS. 
ALL THESE DATA CAN BE CHANGED LATER.
 

,lr,-,t- !!SUBSTFTE Fiinctinn: ES 

Substation Data Edit Menu 
10 - Add (AD)
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Se:lect Substation Edit Function: AD
 

Suhstation ID: 1000
 

(TX,IY) coorcliriat-Ps: 67,1.7
 

Naam- (10 charaters max) : NORTH
 

Nominal voltage- KV: 11
 

Distance limit - i]l.1 99
- areas: 


Year bhuilt and rapacity (MVA) : 2012,52
 

Year built and capacity (MVA): /_
 

S IIh!,ft- ion: 1O00 --- NORTH 

Summer 	Peak Load (MVA):
 
-5 -4 
 -3 -2 -1 0(BASE YEAR)
 

0.0 0.0 0.0 
 0.0 0.0 0.0
 

Ent-nr nipw SrIMMER peak values: I
 

[ WE ARE NOT USING HISTORICAL DATA SO THERE IS NO NEED TO ENTER VALUES. 
]
 

Summer 	 Peak Loads (MVA) :
 
-5 -4 -3 
 -2 -1 O(BASE YEAR)
 

0.0 0.0 0.0 0.0 0.0 
 0.0
 

Arn those peak values ok (Y or N)? Y
 

Suhstation: 1000 -- NORTH 

Wiot-rr 	Peak loarlds (MVA):
 
-5 -4 -3 
 -2 -1 0(BASE YEAR)
 

0.0 0.0 0.0 0.0 
 0.0 0.0
 

Enter new WTTITER peak values: /
 

Wint-er Peak Loads (MVA)
 
-5 -4 
 -3 -2 -1. 0(BASE YEAR)
 

0.0 0.0 0.0 
 0.0 0.0 0.0
 

Are these peak values ok (Y or N)? Y
 

TX - 1.4 

);.- ,
 



Substation ID: 1100 

(IX,IY) coordinates: 60_17 

Name (10 characters max) : WEST 

Nominal voltage- KV: 11 

Distance limit - small areas: 99 

Year built and capacity (MVA): 20-2,52 

Year built and capacity (MVA): L 

Su )station: .1.00 -- WEST 

Summer Peak Loads (MVA): 
-5 -4 -3 

0.0 0.0 0.0 

-2 

0.0 

-1 

0.0 

O(BASE 

0.0 

YEAR) 

Entor new SUMMER peak values: f 

Summer Peak Loads (MVA): 
-5 -4 -3 

0.0 0.0 0.0 

-2 

0.0 

-1 

0.0 

O(BASE 

0.0 

YEAR) 

Arr tl-se peak values ok (Y or N)? Y 

Subsrtation: 11.00 -- WEST 

Winter Peak 
-5 

0.0 

Loads (MVA) 
-4 

0.0 

: 
-3 

0.0 

-2 

0.0 

-1 

0.0 

0(BASE 

0.0 

YEAR) 

Entor new WINTER peak values: L 

Winter Peak 
-5 

0.0 

Loads (MVA) 
-4 

0.0 

: 
-3 

0.0 

-2 

0.0 

-1 

0.0 

0(ASE 

0.0 

YEAR) 

Are these peak values ok (Y or N)? Y 

Substation ID: .200 

(TX,IY) -,.oordinatns: 67.,2-8 
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Name (10 characters max): EAST
 

Nominal. voltage - KV: -1-1 

Distance limit - small. areas: 99 

Year built and capacity (MVA): 20-12,52 

Year built and capacity (MVA): j 

Stihbstation: 1200 -- EAST 

Summer Peak Loads (MVA): 
-5 -4 -3 -2 

0.0 0.0 0.0 0.0 

Entor now SUMMER peak values: L 

Summer Peak Loads (MVA): 
-5 -4 -3 -2 

0.0 0.0 0.0 0.0 

Are those peak values ok (Y or N)? Y 

-1 

0.0 

-1 

0.0 

0(BASE YEAR) 

0.0 

0(BASE YEAR) 

0.0 

SubsItation: 1 200 -- EAST 

Wintor Peak 1,oads (MVA) : 
-5 -4 -3 

0.0 0.0 0.0 

Enter new WINTER peak values: . 

-2 

0.0 

-1 

0.0 

0(BASE YEAR) 

0.0 

Wintor Peak Loads (MVA): 
-5 -4 -3 

0.0 0.0 0.0 

Are these peak values ok (Y 

Sihrit-atiion TD: / 

or 

-2 

0.0 

N)? Y 

-1 

0.0 

0(BASE YEAR) 

0.0 

Stubstation Data Edit Menu 
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Select Substation Edit Function: <RETURN>
 

SURSITE Menu
 
40 - Solve Subsite (SS)
 

[ SOLVE SUBSITE FOR THE HORIZON YEAR, 2012, WITH ALL SUBSTATIONS. J
 

Selnct SUBSITE Function: SS
 

Base case or Study case? (Enter B or S): S
 

Enter study year: 2012
 

Fe"redr effort map, "/" if none: 53
 

Siihb-tation site cost mip, "/" i.f none: L
 

Load map ("/" to return to SUBSTTE menu): 6
 

Feeder capacity map, "/" *i.f none: I
 

Sn1vo with constraints or not? 	 (Y or N): N 

WE STILL WANT TO RUN UNCONSTRAINED TO SEE IF ANY SUBSTATIONS OVERLOAD. 
]

[ IF THEY DO, WE CAN CHANGE LOCATIONS AND CAPACITIES FOR THE NEXT RUN.
 

... SUIRSITE in progress ...
 
... STIBSITE in progre.ss. ..
 

* S1111-1ITE complfted. 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. ]
[ REFER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATION. ] 

SUJRSITE Menu
 
50 - Dlisp].ay Pesults (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

Sel ct SUBSITTE Function: DR 

SUBSTTE Result Display Menu
 
20 - Study Case Substation Loading (SC)
 

Select SUBSITE Result Display: 	SC
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[ 
[ 

[ 

Suhstation Data Selection Menu
 
70 - All (AT.)
 

Sr1r'-t Substation Data For Rpvjnw: AL 

CR'T or PRINTER? <RETITRN> 
- - - - - - - - - o. - - -


Pago: 1 TOADSTTE 
-- Release 8.92 -- OCT. 11, 1993 -- 14:12:12
 
****** WAPDA CADPAD OUTPIT ********************************************** 
 *
 

S1111STATIfnl TOADI N -- IINCONSTRArNED SOLUTTON
 
Study Case : STUDY CASE - KOT T.AKIIPAT - 2012 Study Ypir 201?
 

-------------- INPUT- ------------------------ PERFORMANCE--- --------- CA I I'AI 
TD NAME X Y KV MVA D ID-KVA LCX TCY WVD KVA@TV T.nf:5 1flflP'
82 OI.D K.I.P 61 14 1 .00 16100 17589 62 13 7.4 0 658 ,fll;:r,

113 NEW K.T,.P 63 20 11 .00 30100 23134 62 22 17.1 52019 1112 1,161
353 PATWIN ) 42 64 11 .00 26100 33405 42 63 27.9 17257 31010 1 1:) P 

OO K. R.ITSIIAN 23 84 11 .00 1*3100 17749 24 R7 16. 3 4067 10,17 ;),f l 
900 ,IfANA r.4 36 11 .00 26100 60817 64 41 37 .2 40240 71o21 11 1r
 

100 n )PTIT 61 17 1 .00 52 99 31273 70 1R 
 25. 2 514- i175 1 7 1';'
 
1100 WET 60 17 11 .00 52 9) 17203 60 18i 7.4 1) 90 121; 1'
 
1200 FA ST 67 28 11 . 00 52 09 33737 69 20 24 . q n q7 20r"7 ?c5,,
 

SUBSTATTON LOADS AND CAPACITIES ARE MISMATCHED SO CAPArITIES NEED TO 1E]

CHANGED. BASED ON THIS LOADING INFORMATION AND THE GRAPHICAL DISPlAYS
 
REVIEW, SOME LOCATION CHANGES ARE ALSO NEEDED. 
 ] 

Ti- .-TE'TTIRN> tn C'ONTIIIIE, or "Q" to QIJIT: <RET!Rt> 

Page: 2 LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 14:14:41
* **** WAPDA CADPAD) OI'PU'' ********************************************** & * 

SUIRSTATION LOADING -- UNCONSTRAINED S.OLUTION
 
Study Case : STUDY CASE - KOT TAKUPAT - 2012 Study Year : 2012
 

rota1. Ulnserved Loads : 0KVA 

C-nt,"r of Unserved Loads : ( 0, 0) 

THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. J 

ilt -RETUTRN> to CONTPNIJE, or "Q" to QTIJT: <RET.URN> 

Subtation Data Selection Menu 

Selr'rt Substation Data For Review: <RETURN> 
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SURSTTE Result Display Menu 
40 - Case Summary (CS) 

Seloct SUBSITE Result Display: CS
 

CRT or PRINTER? <RETURN> 

Page: I LOADSITE -- Release 8.92 -- OCT. 1, 1993 -- 14:14:50
****** WAPDA CADPAD OUTPUT **** ******************************************* 

Base: 
Study: 

SUBSITE
BASE CASE - KOT LAKIiPAT - 1992 
STUDY CASE - KOT LAK1IPAT - 2012 

Summary 
-
-

UNConstrained 
UNConstrained 

Year: 
Year: 

1992 
2012 

INPUT... Number of subs 
Base 

3 
Study

8 
KVA Capacity- 11.00KV 72000 267000 

PERFORMANCE... Toad Served-KVA 58938 234907 
Load Unserved-KVA 
% Utilized- Min 

0 
73.66 

0 
33.08 

Avg 81.53 105.51 
M-ax 88.83 233.91 

MAX. % V.D. 44.9 37.2 
Toad at Low V.-KVA 20544 77695 

COSTS-lOOORs.. Substation 14036. 59980. 
Feeder 79389. 98729. 
Losses 35120. 138264. 
Total Costs 128545. 296973. 

COMPARING THIS SUMMARY WITH THE SUMMARY OF THE PREVIOUS RUN, WE SEE ][ THAT THIS ONE IS CHEAPER. THE COST OF ADDING SUBSTATION CAPACITY ][ WAS MORE THAN OFFSET BY THE DECREASE IN THE COST OF LOSSES.
 

Hit -RETTURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

SIIRSTTE Result Display Menu 

Select SUBSITE Result Display: <RETURN>
 

SURSITE Menu 
20 - Edit Substation Data (ES) 

[ MODIFY SUBSTATION LOCATIONS AND CAPACITIES BASED ON THE ABOVE RESULTS. ] 

Select SUBSITE Function: ES 
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Substation Data Edi.t Menu 
30 - Modify (MO)
 

Select Substation Edit Function: Mo 

Subhstation ID: 800 

Old coordinati-s: ( 23, 84)
 
Enter new values: 2.4,88 

[ THIS MOVES K. R. KTSHAN CLOSER TO ITS LOAD CENTER. ] 

Old ubstation name is: K.R.KISHIAN 
Enter new namo (1.0 characters max) : K.R.KISHAN 

Old vnltage: 11.00-KV 
Entrnr nrw TV: / 

Old dlitance limit: 100 small areas
 
Ent'r new limit: /
 

Current capacity steps are: 

Year MVA 

1998 13
 

Enter year to modify: I
 

Dn you wish tn modify Substation History (Y or N)? N 

Sull ;t:ation lID: 353 

Old conrdinatos: ( 42, 64) 
Enter new values: ]
 

Old substation name is: 
 RAIWIND
 
Fntenr new nam- (10 characters max): RAIWIND
 

01(l voltage: 11.00-KV 
Enter new KV: / 

Old distance limit: 100 small areas
 
Enter new limit: L
 

Currnt capacity steps are: 

Year MVA
 

1990 20
 
1,992 26 
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- -- -------- --- - -- -- -- -- -- -

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

Enter year to modify: 1992
 
Enter year, Capacity (0,0 to delete): 1992L52
 

[ THIS INCREASES RAIWIND CAPACITY TO 52 MVA STARTING TN 1992. 
 A BETTER WAY ][ WOULD BE TO ADD A CArACITY STEP FOR 2012 AS IS DONE FOR KHANA BELOW.
 

Current capacity steps are:
 

Year MVA
 

1990 20
 
1992 52
 

Enter year to mndify: _
 

Do youi wish to modify Substation History (Y or N)? 14
 

Sulbstation ID: 900
 

Old coordinates: ( 64, 36)
 
Enter new values: .671,37
 

[ K1TANA LOCATION WAS WRONG. 
NOW IT IS WHERE THE DIVISION WANTS IT. ]
 

Old suibstation name is: 
 KHANA 
Enter now name (10 characters max): KHANA 

Old voltage: 11.00-KV 
Ent-r new KV: / 

Old distance limit: 100 small areas 
En!-,.-r new limit-: L 

Current capacity steps are: 

Year MVA 

1998 26 

Entor year to modify: 20.12 
Ent-r capacity: 52 

[ THIS ADDS A CAPACITY STE OF 52 MVA FOR KHANA IN 201.2. ] 

Current capacity steps are:
 

Year MVA
 

1998 26
 
2012 52
 

Ent-er year to modify: /
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-- ----------------- ---- -- -- -- --

Do you wish to modify Substation History (Y or N)? N 
--- --------------- -- -- --

Substation TI: 1100 

Old coordinates: ( 60, 17) 
Enter new values: / 

Old substation name is: WEST 
Entor new name (10 characters max): WEST 

Old voltage: 11.00-KV
 
Enter new KV: 1_
 

Old distance limit: 99 sv:all 
 areas 
Entnr new limit: j
 

Curront capacity steps are:
 

Year MVA
 

2012 52 

Enter year to modify: 2012
 
Enter year, Capacity: ?_0.j226
 

[ THIS REDUCES THE CAPACITY OF WEST TO 26 MVA IN 2012 ]
[ BECAUSE THE HIGHER CAPACITY WAS NOT UTILIZED. 

Currrnt capacity steps are: 

Year MVA 

2012 26
 

Enter year to modify: I.
 
rn yout wish to modify Stibstation History (Y or N)? N
 

S"iihtation TD: :353
 

Old coordinates: ( 42, 64)
 
Enter new vaiuns: ]
 

Old substation name is: 
 RAIWIND 
Enter new name (10 characters max): RAIWIND 

Old voltage: 1.1 .00-V 
Ent--r new KV: t 

Old distance limit: 100 small areas 
Ent-er new limit: L 
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-- -------- ------ - - -- -- -- -- -

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

Current capacity steps are:
 

Year MVA
 

1990 20
 
1992 52
 

Enter year to modify: 1992
 
Enter year, Capacity (0,0 to delete): 1992,26
 

[ THIS RESTORES RAIWIND 1992 CAPACITY TO ITS ORIGINAL VALUE. 
 J
[ A NEW CAPACITY STEP IS ADDED BELOW FOR THE YEAR 2012 CAPACITY. ]
 

Current capacity steps are:
 

Year MVA
 

1.990 20
 
1992 26
 

Enter year to modify: 2012
 
Enter capacity: 52
 

[ 	 THIS ADDS A 52 MVA CAPACITY STEP TO RAIWIND FOR THE YEAR 2012. ] 

Crront capacity steps are: 

Year MVA 

1990 20
 
1992 26
 
2012 52
 

Entor year to modify: / 

Do you wish to modify Sbstation History (Y or N)? N
 

Suhcrtati.on TD: /
 
-

Substation Data Edit Menu 

40 - Review (RE) 

[ REVIEW THE SUBSTATION DATA TO MAKE SURE THE CHANGES WERE MADE AS TflTENDED. ]
 

Snlnct Substation Edit Function: RE 

Base case or Study case? (Enter B or S): S 

IX - 23 

http:Suhcrtati.on


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

Substation Data Selection Menu
 
70 - All (AL)
 

Select Substation Data For Review: AL 

CRT or PRINTER? <RETURN> 

Page: 1 LOADSITE -- Release 8.92 -- OCT. 11, 1993 -- 14:22:07****** WAPDA CADPAD OUTPUT ************************************************* 

51SIT'FE Input Data ... Study Case-

I1) Name IX IY 
 KV Dist Year MVA
 
82 OLD K.L.P 61 14 11.00 100 1990 13
 

1992 16
113 NEW K.L.P 63 20 1.1.00 100 1990 26 

1992 30

351 RAIWIND 42 64 11.00 100 1990 20
 

1992 26
 
2012 52
A100 K.R. KITSHAN 24 88 11.00 100 1998 13 

900 KIHANA 67 37 1.1.00 1.00 1998 26 

2012 52
1000 NORTH 67 17 1.1.00 99 2012 52
 
1100 WEST 60 17 11.00 99 2012 26 
1200 EAST 67 28 1.1.00 99 2012 52
 

1i t -RETURN> to CONTINUIE, or "Q" to QUIT: <RETURN>
 

fit .-RETURN> to CONTINU1E, or "Q" to QUIT: <RETURN1> 

Shstation Data Selection Menu 

Sp1ect Substation Data For Review: <RETURN> 

Subtation Data Edit Menu 

Sr1oct Substation Edit Function: <RETURN> 

SIJRSITE Menu 
40 - Solve Subsite (SS) 

[ SOLVE UBSITE WITH MODIFIED SUBSTATIONS. ] 

Snlnct SIRSI'E Fuinction: SS 
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Base case or 
Study case? (Enter B or S): S
 

Enter study year: 2012
 

Feeder effort map, "/" if none: 53
 

Substation site cost map, "/" 
 if none: L
 
Load map ("/" 
 to return to SUBSITE menu): 6
 

Feeder capacity map, "/1, 
 if none: L 

Solve with constraints or not? 
(Y or N): N
 

[ RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF THEY WANT TO.
 

... SIJBSITE in progress ...
 
.. SURJSTTE in progress ... 

• SrITSTTE completed. 

[ RUN TRSR TO STORE RESULTS IN MAPS. 
 DISPLAY AND REVIEW MAPS GRAPHICS.
[ REFER TO THE COMMENTS ON PAGE IX - 7 
REGARDING USE OF THIS INFORMATION.
 

SUSTTE Menu 
50 - Display Results (DR) 

[ DTSPAY THE TAB3ULAR RESULTS AND REVIEW THEM. 

Seloct SUBSITE Function: DR 

SUBSTTE Result Display Menu 
20 - Study Case Substation Loading (SC)
 

Select SUBSITE Result Display: SC
 

Substation Data Selection Menu
 
70 - A] I (AT,) 

Select Substation Data For Review: AL 

CRT or PRINTER? <RETURN>
 

Page: I LOADSTTE -- Release 8.92 -- OCT. 11,
S**** * 1993 -- 14:26:22WAPDA CADPAD OUTPUT ************************************************** 

IX - 25
 



SIJBSTATION LOADING -- UNCONSTRA NED SOLUTION
 
Study Case : STUDY CASE - KOT ILAK11PAT - 2012 Study Year : 2011?
 

< --------------- IPUT- ------------- > <- - ---- PERFORMANCE ---------- CA'I'T'\ 
ID NAME X Y KV MVA I) [,D-KVA LCX TCY %VD KVAtIV 1,O,; 1 0 (1IP,"
82 0i.1) K.,.P 61 14 11.00 16.100 17589 62 13 7.4 0 6(1 iP2') 

113 ?/FK1' K.,.P 63 20 11 .00 301O0 23561 62 23 19.1 6120 12 IrI r 
353 PAI I ND 42 64 11 .00 52100 34773 43 63 28.1 18751 3"301 1() 1, 
800 K.R.KTSIAN 24 88 11.00 13100 17262 24 88 16.8 6128I 11"7 22r,/2 
900 KITANA 67 37 11.00 52100 55827 66 42 33.6 36384 6001 3"1i70 

1000 NORTIH 67 17 11.00 52 99 31273 70 18 25.2 5745 17 A 1 1 1'1, 
1100 WEST 60 17 11.00 26 99 17222 60 18 7.5 0 511 /1411 
1.200 EA ST 6 7 28 11 .00 52 Q0 37399 65 28 22.8 1 3032 276, 21220I 

[ THREE RTIJSTATIONS ARE OVERLOADED, SO MORE CHANGES ARE IN ORDER. ] 

Ilij i RETTTR?> to CONrTim'E, or "0" to Q1IIT: <RETUIRN> 

Pag : 2 LOADS-ITE -- Ioloaso 8.02 -- OCT. 11 , 1993 -- 14:2A:04
 
****** WAPDA CADPAD) OUTP11T *********************************************
 

STIqB11TATION LOADING -- TINCONSTPAINED :OITJrTTON 
Stludy raso : STUDY CASE - KOT ILAKIIPAT - 201.2 Study Yrar : 201? 

''n-;) 1 TUtiqprvorl Loads : KIVA 

Cnit-r of lInorved Loads ( , o) 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ] 

lit" P1ETU.RN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Stir l:atjon Data Slection Menu 

Selct ,Substation Data For Review: <RETURN> 

TFSTESUT Rosilt Disp1ay Menu 

Select IBSTUPTE PResult Display: <RETURN> 

SIBSITE Menu
 
20 - Fdit Suqbstation Data (ES)
 

Selnct SUSTTE Functinn: ES [Modify substation locations] 

Substation Data Edit Menu
 
30 - Modify (MO)
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Seloct Substation Edit Function: MO 

Substation ID: 
1000
 

Old coordinates: ( 67, 17)

Entor new values: 62,16
 

[ THIS MOVES NORTH TO WHERE IT WILL PICK UP EXCESS LOAD[ FROM OLD K.L.P WHICH IS OVERLOADED AND CAN NOT BE EXPANDED. 
3 
] 

Old ruhstation name is: NORTH
Entor npw name (10 characters max): NORTH1 

Old voltarge: ll.00-1<V 
Entnr new KV: / 

Old distance limit: 99 small areas
 
Ent-nr new limit: /_ 

Currnnt capaci ty steps are: 

Year MVA 

201.2 52 

Entor year to modify: / 

Do ynu wish to mndify Substation History (Y or N)? N 

Subtation ID: 11.00 

Old cnordinates: ( 60, 17)
Enter now valups: 52,33 

[ THIS MOVES WEST TO THE SOUTHWEST, AWAY FROM NEW K.L.P, TO ALLOW[ THAT SUBSTATION TO PICK UP MORE LOAD, AND TOWARD RAIWIND. ]
 

Old !substation name is: WEST
Enter now name (10 characters max) : WEST 

Old voltage: 1.00-KV 
Enter new KV: /. 

Old distance limit: ()9 smal.l. areas 
Enter inw limit: / 

Current capacity steps are: 

Year MVA 

201.2 26
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Enter year to modify: ] 

Do you wish to modify Substation History (Y or N)? N
 

Subistation TD: .12.00
 

Old coordinates: ( 67, 28)
Entor new values: 68,25 

[ THIS MOVES EAST TOWARD THE NORTH TO ASSIST WITH THE NEW K.L.P. LOADS. I 
Old siubstatio, name is: EAST
 
Entor new nam&. (10 characters max): EAST
 

Old voltage: 11.00-KV
 
Entor new KV: /
 

Old distance limit: 99 small 
areas
 
Entor new limit: / 

Current capacity steps are:
 

Year MVA 

2012 52
 

EPnl-or year to mndify: j
 

Do you wish to modify Substation History (Y or N)? N
 

Suhrstation TD: /
 

Suhntation Data Edit Menu 
40 - Review (RE)
 

[ REVTEW THE SUBSTATION DATA TO MAKE SURE THE CHANGES ARE CORRECT. ]
 

Snlrrt Suihstation Edit Function: RE 

Base case or Study case? (Enter B or S) : S
 

Sustation Data Selection Menu

70 - All (AT.) 

Selr't .Subst:ation Dat-i For Review: AL 

CRT nr PRINTER? <RETURN> 
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--------------------------------------------------------------------------------

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

Page: 1 LOADSITE -- Release 8.92 
 -- OCT. 11, 
1993 -- 14:30:18
****** WAPDA 	CADPAD OUTPUT 
***************************************** 
 ******
 

SURS[TE Input Data 
... Study Case-


ID Name 
 IX IY KV Dist Year MVA
 
82 OLD K.L.P 61 11.00
14 100 	 1.990 13
 

1992 16
113 NEW K.I,.P 63 20 11.00 100 	 1990 26
 

1992 30
3953 RATW1N 
 42 64 11.00 100. 1990 20
 

1992 26
 
2012 52
800 K.R.KTSTIAN 24 
 88 11.00 100 1998 13
 

900 KHANA 67 37 
 11.00 	 100 1998 26
 

2012 52
1000 NORTH 62 
 16 11.00 	 2012
99 52
 
1100 WEST 52 33 11.00 99 2012 26
120o FAST 
 68 25 11.00 99 2012 52 

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

flit <RE'(TURN> 	 to CONTINUE, or "Q" to QUIT: 	<RETURN>
 

Suhstation Data Selection Menu1
 

Splort Substation 	Data For Review: <RETURN> 

Stiu-wtnion Data Edit Mrnu 

Sn rI-7t Substation 	Edit Function: 
<RETURN>
 

SUTI'TE Menu 
40 - S lve Siihoite. (SS) 

[ SOLVE STBn.TTE WITH THE MODTFIED STISTATTONS. ]
 

Seleri: SUFBSTTE Function: SS
 

Bar case or 	Study casp? (Enter B or 3): S 

Ent-er study year: 	20.12
 

Feerlr offort map, "/" if none: 53 

Suhntation site cost map, "I" if none: L 
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Load map ("/,, to return to SUBSITE menu): 6
 

Feeder capacity 
 map, " if none: L 

Solve with constraints or not? (Y or N): N
 

[ RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF 
THEY WANT TO. J 

... S1JBSIrE i.n progress ...
 
... SUBSITE in progress ...
 

* SrIRSTTE complet-ed. 

[ RUN TRSR TO STORE RESULTS IN MAPS.
[ REFER TO THE COMMENTS ON PAGE IX 
DISPLAY AND REVIEW MAPS GRAPHICS. ]
-
 7 REGARDING USE OF THIS INFORMATION.
 

SrJRSTTE Menu
 
50 - )irp.l.ay Results (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ]
 

Solect STBSTTE Function: DR
 

STIR:',ITE Resul.t Display Monu
 
20 - Study Case Subst-ation Ton,ling (SC)
 

Select S[JBSTTE Result Display: SC 

Subs!-tatjon Data Soloetinn Menu 
70 - Al 1 (AT)
 

Sele t- Substation 
Data For Review: AL 

CRT or PRINTER? <RETURN> 

Page: 1 TOADSITE -- Release 8.92 -- OCT. I, 1.993 -- 14:32:0'S***** WAPDI, CADPAD OUTPUT ******************************************+kk***
 

SUBSTATION LOADING -- UNCONSTRAINED SOLUTIONSturdy Case : STIDY CASE - KOT T.AKIIPAT - 2012 Study Yar : 201? 

-INPUT ------ .--------------PERFORMANCE -----------ID MAME CAIITAIX Y KV MVA ) ID-KVA T,CX [CY %VD KVAOI,V 00O0P!82 OD K.I,.P 61 14 11.00 16100 
IOSS 

15482 62 13 7.5 0 597 4111113 HEW K.L.P 63 20 1.1.00 301.00 29644 63 21 11.2 0 1288 10n4353 RAIW[ND 42 64 11.00 52100 33815 42 63 28.0 17419 3102 3 9719 

IX - 30 
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800 K.R.KISHAN 
 24 88 11.00 13100 17262 24 16.8
88 6128 1176 2267?
900 KIIANA 67 37 11.00 52100 49517 68 42 32.1 23807 4659 30,11.11000 NORTH 62 16 11.00 92 27051
99 63 
 16 15.3 3825 1348 11971
1100 WEST 
 52 33 11.00 26 99 20384 55 34 12.5 
 1305 1032 1192"7
1.200 EAST 68 25 11..nO 52 99 41751 70 40.0
25 1.3020 37r,5 21240
 

[ K. R. KISHAN IS STILL OVERLOADED. THIS CAN BE HANDLED BY ADDING ]
[ CAPACITY TO THE SUBSTATION OR BY FORCING A TRANSFER OF THE EXCESS 
]
[ LOAD BY RUNNING A CONSTRAINED SOLUTION. ]
 

hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADS[TE -- Release 8.92 -- OCT. 11, 1993 -- 14:32:22
***** 
 WAPDA CADPAD OUTPIT ********************************************** 

SMISTATION LOADING -- UNCONSTRATNED SOLUTIONStudy Case : STUDY CASE - KOT JAKIIPAT - 2012 Study Ynar : 201? 

Total Unserved Loads : 0 KVA
 
Center of Unsorved Loadns : ( , 0)
 

THERE IS NO UNSERVED LOAD RECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ] 

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Silltn t i on Dat;, S lertion Menu 

S-lort Substation Data For Review: <RETURN> 

SlIT TE Result Display Menu 
20 - Study Casr, Substat ion Loadinq (SC) 

Srlrr-t STIBSTTE Rsult Display: CS 

CRT or PRTINTER? <RETURN> 

Page: 1. LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 14:32:11*****k WAPDA CADPAi)OTITP!J'T *******************************************++** 

SUBSITE Summary

Base: BASE CASE - TrOT LAI(21PAT - 1992 - UNConstrained Year: 1092
Study: STUDY CASE - KOT IAKFTPAT - 2012 - UNConstrained Year: 2012 

Base StudyPIPTIT. .. Number of subs 3 8 
KVA Capacity- 11.00KV 
 72000 293000
 

PERFORMANCE... 
load Served-KVA 
 58938 234906
 
load Unserved-KVA 
 0 0
 

IX -- 31 



% Utilized- Min 
 73.66 52.02
 
Avg 81.53 87.42
 
Max 
 88.83 132.78
 

MAX. % V.D. 44.9 40.0 
Load at Low V.-KVA 20544 65504
 

COSTS-10OORs.. Substation 
 14036. 59980.
 
Feeder 
 79389. 92877.
 
Losses 
 35120. 135736.
 
Total Costs 
 128545. 288592.
 

[ TOTA, COST IS AGAIN IMPROVED OVER TITE PREVIOUS RUN. ]
 

iit <RETJRN> to CONTTItIE, or "Q" to QUIT: <RETURN>
 

STTBSTTE Result Di.splay Menu 

Sn1ct SUJSTTE 1'-sult Display: <RETURN> 

StJBRTTE Menu 
40 - Solve Suhsite (SS)
 

[SOLVE SUBfSITE AGAIN, BUT THIS TIME CONSTRAINED]
 

Select SURSTTE Function: SS
 

Ras- case or Sturly case? (Enter B or S): S 

Enter study year: 2012 

Feerler effort: map, "/" if none: 53 

Substation site cost map, "/" if none: L
 

Toad map ("/" t~o return to SUBSITE menu): 6
 

Feeder capacity map, "/" if none: /
 

Solve with constraints or not? (Y or N): Y 

[ THIS TIME RUN CONSTRAINED TO FORCE TRANSFER ]
[ OF EXCESS LOAD FROM K. R. KISHAN. ] 

... STJBSITF in progress ...
 
... SUBSITE in progress ...
 

* STIBSITE completed. 
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-- 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. ]
[ REFER TO THE COMMENTS ON PAGE IX 
-
 7 REGARDING USE OF THIS INFORMATION. 1 

SUBSITE Menu
 
50 - Display Results (DR)
 

DISPLAY THE TABULAR RESULTS RFVTEWAND THEM. J
 

Select SUBSITE. Function: DR
 

SURSITE Result Display Menu
 
20 - Study Case Substation Loading (SC)
 

Select SUBSITE Restult Display: SC
 

Siihbtation Data Selection Menu
 
7 0 - A 1.1 (A ,)
 

Select Substation Data 
For Review: AL
 

CRT or PRINTER? <RETURN>
 

Page: 1 LOADSITE -- Release 8.92 
 OCT. 11, 1993 -- 14:34:00 
**** WAPDA CADPAD OUTPUT ****** 

SUBSTATION LOADING -- CONSTRAINED SOLUTIONStudy Case STUDY CASE KOT : - LAKHPAP 2012 Study Year : 2012 

< ------------- INPUT ------------- > < -------- PERFORMANCE -------- > CAPTTAT,1) NAME X Y KV MVA D I,D-KVA LCX LCY %VD KVA@TJV LOSS IOOflim82 OLD K.L.P 61 14 11.00 16100 15482 62 7.5 59713 0 4771113 NiEW K.I,.P 613 20 11.00 30100 28091 63 21 12.7 2233 1405 7716353 RAIN ID 42 64 11.00 52100 34648 42 64 28.2 1.9506 3244 40631800 K.R.KTSTIAN 24 88 11.00 13100 12998 24 91 14.7 1209 636 205Pn900 KIIANA 67 37 11.00 521.00 49517 68 42 32.1 23807 4659 304741000 NORTH 
 62 16 11.00 52 99 26341 63 16 15.2 3825 1284 
 118r9
1100 WEST 52 33 11.00 26 99 21817 54 
 35 12.7 3918 1125 14206

1200 EAST 68 25 11.00 52 99 43038 70 25 40.1 13040 3829 
 21524
 

[ ALL SUBSTATIONS ARE NOW AT OR BELOW THEIR CAPACITY LIMITS. ]NORTH
[ CAN BE REDUCED TO A 26 MVA CAPACITY WITH A SMALL AMOUNT OF LOAD TRANSFER. ]
 

fit- <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSITE -- Release 8.92 -- OCT. 11, --
1993 14:35:12
****** WAPDA OUTPUTCADPAD ************************************************** 
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SIBS'I'ATION TOA111Wl, -- CONSTRAINE!) F;OIAJTION
Study Ca.r STUDPY CASE - KOT ,AK11PAT - 2012 Study Year 2012 

Tntal Tinsorvorl Toad.s: 2174 KVA 

Cantor of Unserved Load7 ( 21, '19) 

NOW WE IAVE UNSERVED LOAD WHICH WIT,l, HAVE TO BE TAKEN CARE OF. ] 

flit wRETt1RN- to CONTINUE, or "Q" to QUIT: <RETlURN> 

Sii!-I-ation Dat'a F;loction Menu 

Sen1e:L Substat'inn Data For Reviow: <RETURN> 

STIB.lSI 'IF Result Pisplay Menu 

40 - Case Sumtiary (CS) 

Snlnr STJRSTTE Rnsult Display: CS 

CR'T or PRTNTER? <RETURN> 

Page: I TOASI''E -- Release 8.92 -- OCT. 1.1., 1993 -- 14:'35:22 
WAPDA CADPAI)O[ITPIT *********************************************** 

SUBSITE Summary
Base: BASE CASE - ,OT TAI(IPAT - 1992 - UINConstrained Year: l1192 

Study: S;TIDY CASE - <OT ,AIITPAT - 2012 - Crnstra1ined Year: 20 12 

Base Study
rTIlP!jT... Nulmber of subs 3 8 

KVA Capacity- 11.00KV 72000 293000 

PERFOPMACE... load Served-KVA 58938 231932 
Load Unserved-KVA 0 
 2974 
% Utilized- M in 73.66 50.66 

Avg 81.53 83.70 
Max 88.83 99.98 

MAX. % V.D. 44.9 40.1 
TInad at. low V.-KVA 20544 67538 

COSTS-10OORs.. Substatinn 14036. 59980. 
F'eedPr 79389. 93888.
 
losses 35120. 1.34232. 
Total Costs 128545. 288099. 

[ THE TOTAL COST IS ABOUT THE SAME AS IN THE PREVIOUS RUN, ] 
[ BUT THIS TIME WE HAVE UNSERVED LOAD TO TAKE CARE OF. ] 

I!it" <R:ETUJRN> to CONTII NlE, or "Q" to QUIT: <RETRN> 
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-------------------- ---- -- -- -- --

SrIRSTTE Result i)i.splay Menu
 

Seloct STJRSTTE Result Display: 
 <RETURN> 

SIJRSTTE Menu
 
20 - Edit Substatjion Data (ES)
 

Slnct SrJBSTTE Function: ES [Modify substation capacity]
 

Suhqtation Data Edit Menu
 
30 - Modify (MO)
 

oloret uhbstation Edit Function: MO
 

Slbstation ID: 1000
 

Old coordinates: ( 62, 16)
 
Entor new valueos:
 

Old substation name is: 
 NORTH 
Entor now namp (10 characters max): NORTH 

Old voltaqe: 11.00-KV
 
Entor new KV: .
 

Old distance limit: 99 small areas
 
Entenr now I imit[: [ 

Cu-rnt capacity stops are:
 

Ya r MVA
 

2012 52 

Enter year to modify: 2012
 
Ent-er year, Capacity: 2012,_2-6
 

THITS DECREASES THE HORIZON YEAR CAPACITY OF NORTH TO 26 MVA. ] 

Ciri-lnt- rapacit-y .steps are:
 

Year ,VA
 

201.2 26
 

Enter year to modi.fy: /
 

Do you wi.sh to modify Substation History 
 (Y or N)? N 
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Suhbstation TD: / 

Substation Data Edit Menu
 

Sol#ct Substation Edit Function: 
<RETURN>
 

[ FROM THE GRAPHICAL DISPLAYS WE SEE THAT THE UNSERVED LOAD IS BETWEEN ][ K. R. KISHAN AND RAIWIND. SOMETIMES THE SUBSITE ALGORITHM HAS TROUBLE J[ IN THE CONSTRAINED MODE, EVEN THOUGH THE ']UBSTATIONS HAVE ENOUGH
[ CAPACITY. ]IN THESE CASES THE USER MUST INSERT BARRIERS IN THE FEEDER ][ COST MAP TO FORCE THE PROGRAM TO SERVE THE LOADS TN THE PROBLEM AREA
[ FROM ONE SUBSTATION OR ANOTHER. 
THE USER DECIDES, BASED ON THE
[ GRAPHICAL DISPLAYS AND THE LOADING3 FROM THE TABULAR DISPLAYS, WHICH
[ SUBSTATIONS SHOULD SERVE WHAT PARTS OF THE AREA AND BUILD BARRIERS TO
[ FORCE THE SOLUTION TO THAT DECISION. GO TO MAP MATHEMATICS AND MAP ][ EDIT TO PUT THE BARRIERS IN THE FEEDER COST MAP. SEVERAL TRIES MAY BE ]
[ NEEDED TO GET THE BARRIERS RIGHT. ENTER THE BARRIERS, RUN SUBSITE, 
 ][ REVIEW THE RESULTS, MODIFY THE BARRIERS, RUN SUBSITE, ETC.
 

SURSTTE Menu
 
70 - Map Edit (ME)
 

Sel-ct SURSITE Function: ME 

Map Edit Menu
 
10 - Card-Tmaqe Data (CT)

15 - COOKBOOK Format input (CF)
 
20 - Change Name of a Map (CN)

30 - Initialize a Map (IM)
 
31 - Increase Number Of Maps (TN)

40 - Sot Point To a Value (SP)
 
41 - Sot Line To a Value (SL)
42 - Set Block To a Value (SB)

50 - Elit Row of 1.0 Smal. Areas (ER)

51 - Edit Column of 10 Small Arnas (EC)

88 - ,ap Mathematics (MM)
 
80 - Spatial Data Display (SD)
 

sr l-ct Map Edit Operation: MM 

Map Mathematics Menu 
10 - Copy a Map (CM) 
 43 - MAX (, ) (MX)
11 - Move Wlindnw (MW) 44 - IF (<) (T)
20 - Add/Subtrct (AS) 45 - IF (=) (EQ)21 - Multiply (r4I) 46 - Map Statistics (MS)22 - Divide (DT) 50 - 'Bus" Assignment (BA)30 - Exponential (EP) 
 60- Convo].ution (CV) 
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31 - Natural LOG (NL) 61 - Proximity (PR)
32 - Power (PO) 62 - Urban Poles (UR)

40 - Scale (SC) 
 63 - FFT (FF)

41. - Threshold (TiH) 64 - Inverse FFT (IF)
42 - MIN ( , ) (MN) 70 - Spatial Allocation (SA)

80 - Spatial Data Display (SD) 

Select Map Mathematics Function: _CM
 

To Map(T), From Map(J)
 

nter I, J: .65,_5.3
 

Entor I, J: L
 

Map Mathematics Menu
 

Select Map Mathematics Function: <RETURN>
 

Map Edit Menu
 
41 - Set-. Line To a Value (SL)
 

Selnet Map Edit Operation: SL 

[ THIS SETS A LINE OF SMALL AREAS TO A VALUE. ] 

Map Number: 6-5 

Map numhor: 65 Name- BARRIER MAP
 
Set l ine from (X1,Yl) to (X2,Y2) to value A
 

Enti-or XI,Y], X2,Y2, AND A: 1,82,14,22L999
 
Enter XI ,YI , X2,Y2, ANi) A: 17,82,40,82,999

Entor X ,Y., X2,Y2, AP) A: 14,83, 17,83,999
 
Enter X1 ,Y., X2,Y2, AND A: /
 

[ THE VALUE 999 IS A LARGE ENOUGH COST TO KEEP THE ]
[ PROGRAM FROM BUILDING FEEDERS ACROSS THOSE SMALL AREAS. ] 

Map Edit Menu
 
Solect Map Edit Operation: <.RETURN>
 

STISTPE Menu
 
40 - Solve Subsite (SS)
 

[ SOLVE SUflSITE USING MAP 65 WITH BARRIERS ADDED. J 
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-- -- --------------- -- --

Select SUBSTTE Function: SS 

Base case or Study case? (Enter B or S): S
 

Enter study year: 2012
 

Feeder effort map, 
"/" if none: 65
 

Siihqtatjon site cost map, "1/"1 
if none: L
 
Load map ("/', to return to SUBSITE menu): 6
 

Fenior capacity map, "/" 
 if none: / 

Snlvo with constraints or not? (Y or N): Y 

[ RUN CONSTRAINED TO FORCE LOAD TRANSFERS FROM THE[ ]SLIGHTLY OVERLOADED SUBSTATIONS OF K. R. KISHAN ANi) NORTH. ] 

... SUIRSITE in progress ...
 

... SURIJTTE 
in progress ...
 

* SJBRSTTE completed.

RUN TRSR TO STORE RESULTS IN MAPS. 
 DISPLAY AND REVIEW MAPS GRAPIIICS.
REFER TO THE 1OMMENTS ON PAGE IX 3 

-
 7 REGARDING USE OF THIS INFORMATION. 1 

SUBS[TE Menu
 
50 - Display Results (DR) 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ]
 

Sploct ,qTJB.3TE Function: DR 

S!JDSITTE Result Display Menu 
20 - Study Case Substation Loadi.nq (SC)
 

Select SUBSITE Result 
Display: SC 

Substation Data Snlection Menu
 
70 - Al l (AL)
 

Select Substation Data For Review: AL 

CRT or PRINTER? <RETURN>
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--- --------------- -- -- --

Page: 1 LOADSITE -- Release 8.92 -- OCT. 
11, 1993 -- 14:40:58
****** WAPDA CADPAD OUTPUT ************************************************* 

SUBSTATION LOADING -- CONSTRAINED SOLUTION 
Study Case : STUDY CASE - KOT LAKHPAT - 2012 Study Year : 201? 

-------------- INPUT -------------- > < -------- PERFORMANCE ------- > CAPTTAT. 
.ID NAME X Y KV MVA D LD-KVA LCX LCY %VD KVA@LV LOSS I 0001s 
82 OLD K.L.P 61 14 11.00 161.00 15482 62 13 7.5 0 597 47173

113 NEW K.L.P 63 20 11.00 301.00 29238 63 21 12.1 579 129 1 77()I
353 PAIWIND 42 64 1 .00 52100 38227 40 65 38.8 23319 4263 431r,6)
800 K.R.KTSIIAN 24 88 11.00 13100 12850 24 14.6 1209 62791. 24J111 
900 KI|ANA 67 37 11.00 52100 49517 68 42 32.1 2380"7 4659 10,174

1000 NORTu 62 16 11.00 26 99 25194 63 16 15.0 3825 1190 A271 
1100 WEST 52 33 11.00 26 99 21360 55 34 12.6 3918 1104 1206? 
1200 EAST 68 25 1.1.00 52 99 43038 70 25 40.1. 13040 3R2P 21r)24
 

[ ALL LOADIN%8 ARE NOW BELOW THE CAPACITY LIMITS. ] 

flit <RETURN> to CON'TTNUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSTTE -- Release 8.92 -- OCT. 1.1, 1993 -- 14:41:19
 
****** WAPDA CADPAD OUTPUT ************************************************* 

SUBSTATION LOADING -- CONSTRAINED SOLUTION 
Study Case : STUDY CASE - KOT LAKFIPAT - 2012 Study Year : 2012 

Total Unservel Loads : 0 KVA
 
ConFer of Unserved Loads : 0, 0)
 

[ THERE TS NOW NO TJNrERVED LOAD. THE BARRIERS HAVE TAKEN CARE OF THEM. ] 

llit <RETJRN> t: CONTINUE, or "Q" to QUIT: <RETURN> 

Sllhstition Data Selection Menu 

Solrct Substation Data For Review: <RETURN>
 

SUBSTTE Result Display Menu 

20 - Study Came Substation TLoadinrj (SC) 

Select STJBSITE Result Display: CS 

CRT or PRINTER? <RETURN> 

Page: 1. LOADSITE -- Release 8.92 -- OCT. 11, 1993 -- 14:41:25
 
*****k WAPDA CADPAD OUTPUT *******************************.****************
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SUBSITE SummaryBase: BASE CASE - KOT LAKIIPAT - 1992 -
Study: STUDY CASE - KOT LAKIIPAT - 2012 -

BaseINPIT... Number of subs 3 
I(VA Capacity-. 11.00Kv 72000 

PERFORMANCE... Toad Serrvod-KVA 58938 
Load Unqorvpd-KVA 0 

lt1ti lizod- Min 73.66 
Avq 81.53 
Max 88.83 

MAX. % V.D. 44.9 
Load at Tfow V.-I(VA 20544 

UNConstrained 
Constrained 

Study 
8 

267000 

234906 
0 

73.51 
90.45 
98.85 
40.1 

69697 

Year: 
Year: 

1992 
2012 

COsT's-l0o0Rs.. Suhstation 14036. 54471. 
Feeder 79389. 98349. 
.osses 35120. 140480. 

Total] Costs 128545. 293301. 

[ THE TOTAL COST HAS INCREASED SOME FROM THE ]
[ PREVIOUS RUN, BUT NOW WE ARE SERVING ALL OF THE LOAD. ] 

lit -RETURN> to CONTINUJE, or "Q" to QUIT: <RETURN> 

SrInISrTE Result Display Menul 

Sn'lvct SUBSTE Result Display: -<RETURN> 

[ 
[ 

SUIRSTE Menu 
20 - Edit Substation Data (ES) 

REVIEW THE FINAL HORIZON YEAR SUBSTATION 
DATA ONCE MORE TO MAKE SURE IT IS CORREC','. 

] 

Selcrt SUBSTTE Function: ES 

Substation Data Edit 
40 - Review (RE) 

Menu 

Sfelct Substation Edit Function: RE 

Basn case or Stuidy case? (Enter B or S) :S 

Substation Data 
70 - A]l (AL) 

Selection Menu 

IX - 40 



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

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

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

Select Substation Data For Review: AL
 

CRT or PRINTER? <RETURN>
 

Page: 1 LOADSITE -- Release 8.92 
 -- OCT. 11, 1993 -- 14:41:55*+**** WAPDA CADPAD OUTPUT **************************************** 

SUBSITE Input Data 
... Study Case-


ID 
82 

Name 
OLD K.I,.P 

IX 
61. 

TY 
14 

KV 
11.00 

Dist 
100 

Year 
1990 

MVA 
13 

113 NEW K.I,.P 63 20 11.00 100 
1992 
1990 

16 
26 

353 RAIWIND 42 64 11.00 100 
1992 
1990 

30 
20 

1992 26 

800 
900 

K.R. KI 
KIIANA 

IAN 24 
67 

88 
37 

11.00 
11.00 

100 
100 

2012 
1998 
1998 

52 
13 
26 

1000 
1100 
1200 

NORTH 
WEST 
EAST 

62 
52 
68 

16 
33 
25 

11.00 
11.00 
11.00 

99 
99 
99 

2012 
2012 
2012 
2012 

52 
26 
26 
52 

lit -RETURN> to CONTINUE, or 'IQ" to QUIT: <RETUJRN> 

Suhrltation Data Selection Menu 

qlt-(-t Subqt-.ation Data For Revinw: <RETURN> 

Suhr-at-.jon Data Edit Monti 

Selnct Substation Edit Function: <RETURN> 

SITRSTTE Menu 
1.0 - Fi]o Manipulation (FM) 

[ THIS CONCLUDES THE HORIZON YEAR SUBSTATION PLAN. SAVE THE ][ HORTZON YEAR CASE TO A CARD IMAGE FILE FOR POSSIBLE FUTURE USE, ]
AND CHIANnE THE CASE STUDY TITLE IN PREPARATION FOR THE 1994 CASE. ]
 

Slooct S113STTE Function: FM 

SUBSTTE File Manipulation Menu 
20 - Write Data To File (WD) 

IX - 41 



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

Selct SUBSTTE File Manipulation: WD
 

Base case or Study case? (Enter B or S) : S
 

Please enter 
punch filename: SC]12
 

* I SUBS CAPACTTY COST CURVES WRITTEN TO FILE.
* 1 LINE CAPACITY COST CURVES WRITTEN TO FILE. 
* 8 SUBSTATTOWTF WRITTEN TO FILE. 
* S UBSTATION HISTORIES WRITTEN TO FILE. 

SURSTTE File Manipulation Menu 
60 - Change Case Title 
(CC)
 

Seloct SUBSTTE File Manipulation: CC
 

BaRn case 
or Study case? (Enter B or S) : S
 

Entor title (40 characters max.): 
STUDY CASE KOT LAKH]PAT- 1994
 

SIBS,1TE File Manipulation Menu
 

Select SUBSITE File Manipulation: <RETURN>
 

SBS ITE Menu 
40 - Solve Subsite (SS)
 

[ SOLVE SUBSITE FOR 1994, UNCONSTRAINED, USING THE BASE YEAR ]
[ SUBSTATIONS, TO SEE WHERE MORE CAPACITY IS NEEDED FOR 1994. 
J 

el~r~rt ,IBS'TTE Function: SS 

' 
Blln.rcase or Shiry (Enter 1 or): S
 

Ent-r .%t ly ynr: 1994
 

Feelor effort map, "/" if none: 53
 

Stilhtat-ion 
sitn cost map, "/" if none: L
 
Tloar map ("/11 to 
 return to SUIBST'T'E menu): 2
 

Feeder capacity map, "/" if tnto-n: 1.
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-------------------------- 

Solve with constraints or not? 
(Y or N): N
 

[ RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF THEY WANT TO. ]
 

. . . SITBSTE in progress ...
 

... SIIBSITE in proqress ...
 

* SUIRSTTE completed.
 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY 
 AND REVIEW MAPS GRAPHICS.[ REFER TO THE COMMENTS ON PAGE IX -,7 REGARDING USE OF THIS INFORMATION.
 

SOTISITE Menu
 
50 - Display Results (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ]
 

Selnct SITIBSTTE Function: 
 DR 

SUBSTTE ResuIit Display Menu
 
20 - Study Case Substation Loading (SC)
 

Solort SUJRSTTE Result Display: SC
 

Siih'-tation Data Selection Ment
 
70 - AlI (AL)
 

Select Substation Data For Review: AL
 

CP' nr PRTNTER? <RETJRN> 

Page: I LOADSTTE -- Release 8.92 -- OCT. 1., 1993 -- 14:56:25WAPDA CADPAD OTITPUT ******************************************* 

SUIBSTATION LOADTNG -- IJNCONSTRAINED SOLUtTIONStudy Case : STIDY CASE - KOT IAK1IPAT - 1994 Study Year : 1 1,1
 

--------- INPUT
ID VAMP x y PERFOPMANCE -------- CA I II'A,KV MVA 1) T,D-KVA CX ICY nVD KVAOTV I, ].'; 1 (00OP-,82 OrB) K.I,.P 61 14 11.00 16100 14381 62 14 5.5 0 1hI ';111113 NEW K.Tj.P 63 20 1.1.00 30100 36830 65 27 48.6 16827 422 37,11i353 PArWI11D 42 64 11.00 2610 22145 36 71 52.3 1321q 2A-1 IIl r, 

[ NOW NEW K.L.P. IS SIGNIFICANTLY OVERLOADED SO SOME NEW CAPACITY IS ][ NEEDED. 
NEW CAPACITIES SHOULD BE SELECTED FROM THE CAPACITIES ADDED ][ ABOVE FOR THE HORIZON YEAR. VOLTAGE DROPS AGAIN ARE EXCESSIVE.
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-- -- -- ---------- --- -- -- --

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RET'URN>. 

Page: 2 LOADSTTE -- Release 8.92 
 -- OCT. 1I, 1993 -- 14:56:36
****** WAPDA CADPAD OUTPUT ************************************************** 

SUBSTATION LOADING -- UNCONSTRAINED SOLUTION

Study Case : STUDY CASE 
- KOT LAKH1PAT - 1994 Study Year : 1994 

Total Unserved Loads 0 KVA 
Center of Unserved Loads : ( 0, 0) 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ]
 

flit <RETURN> to CONTTNUE, or 'IQ" to QUIT: <RETURN> 

Suhstation Data Selection Menu 

Sp~nct Substation Data For Review: <RF.,_TUR N> 

SlIBST'L'E Result Display Menu 
20 - Study Case Substation Loading (SC) 

Select SUBSITI,, Reslt Display: CS 

CRT or PRINTER? <RFTURN> 

Page: 1 LOADSTTE -- Release 8.92 -- OCT. II, 1993 -- 14:56:42
****** WAPDA OUTPUTCADPAD ****************************************** 

Base: 
Study: 

BASE CASE -

STUDY CASE -

STIBSITE 
KOT LAKIIPAT - 1992 

KOT TAKHPAT - 1194 

Summary 
-
-

UNConstrained 
UNConstrained 

Year: 
Year: 

1q12 
lo)4 

INPIT. .. Number of subs 
Base 

3 
Study 

3 
KVA Capacity- ] .0o0KV 72000 72000 

PERFORMANCE... load Served-KVA 58938 73356 
Load Unserved-KVA 
1; Utilized- Min 

0 
73.66 

0 
85.17 

Avg 81.53 99.27 
Max 88.83 122.77 

MAX. % V.D. 44.9 52.3 
Load at Low V.--KVA 20544 30042 

COSTS-1000Rs.. Substation 14036. 14036. 
Feeder 
 79389. 86166.
 
Losses 
 35120. 60472.
 
Tota] Costs 128545. 160674.
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------------- ---- - -- -- -- --

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

SI.RSITE Result Display Menu 

Soloct SURSYTE Result Display: <RETURN> 

[ FROM THE REVIEW OF THE GRAPHICAL AND TABULAR DISPLAYS, IT IS SEEN THAT[ ADDINO CAPACITY AT EITHER EAST OR WEST OR KHANA WOULD RELIEVE THE NEW[ K.L.P. OVERLOAD. 
TRY ALL THREE, ONE AT A TIME, TO DECIDE WHICH IS BFST.
 

S1r11 T'r Monti
 
20 - Edit Subtntion Data (ES)
 

[ ADD THE FUTURE EAST SUBSTATION. ]
 

5olr r': STIFS TTE Ftinctinn: ES
 

Subh-taticn Data Edit Menu 
30 - Modify (MO) 

S-lpct- Substation Edit Function: MO
 

Suhbstation TD: 1200
 

Old nnrdinatos: ( 68, 25)

Ent.-r now val1-s: /
 

Oul sl'lh1tation name is: 
 EAST
 
Fnor now name (10 characters max): EAST
 

Old voltage: 11.00-KV
 
Entorr now KV: /
 

Oil rlirtance limit:: small99 arnas
 
EFnt-r now limit: [
 

CurrntI capacity steps are:
 

Year MVA
 

2012 52
 

Ent-or year to modify: 1.994
 
Ent-or capacity: 26 

[ THIS ADDS A 26 MVA CAPACITY STEP TO EAST SUBSTATION IN 1994. ] 

Current capacity step::, are: 
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Year MVA
 

1994 26
 
2012 52
 

Ent-or year to modify: L
 

Do you wish to modify Substation History (Y or N)? N
 

Substation ID: /
 

Substation Data Edit Monti
 

Soloct Substatinn Ed it Function: <RETURN>
 

SEBSI!rE Menu
 
40 - Sol.ve Subsi.te (SS)
 

[ SOLVE SUBSITE WITH EAST SUBSTATION. ] 

SnInct SURSITE Function: SS 

a.~~ asre or Study casn.? (Enter B or S): S
 

Ent-or s tucdy year: 1994
 

FErrlpr effort map, "/" if none: 53 

Suh-tation sit- cost map, "/" if none: L
 

lnar map ("/" tn return to SIURSTTE menu): 2
 

Feooder capacit-y map, "/" if none: I
 

Solve with constraints or not? (Y or N): N 

[ RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF THEY WANT TO. ] 

... STIBSTTE in progress 
* .. STIS TTE i n proqr P .. . 

• SUJBPSTE complotpd. 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. 
[ REFER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATION.
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--- ------------------- -- --

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

S[TISTE Menu 
50 - Display Results (DR) 

DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ]
 

Select SITIBSITE Function: DR
 

SITT"STTE Result Display Menu 
20 - Stuidy Case Suhstation Toading (SC) 

Selnr-t- S1IPITE Result Di.spl.ay: SC 

Subhf-tation Data Selection Menu 
70 - Al l (AL) 

Select Substation Data For Review: AL 

CR.T or PP.TNTER? <RETURN> 

Page: I IOAD'ITF: -- Release 8.92 -- OCT. 11, 1993 -- 14:59:58
****** WAPI)A CA]PA) OUTPUT * 

RJIISTATION LOADING -- UNCONSTRAINED SOLUTION
Study Case : ST11IY CASE - KOT LAKIIPAT - 1994 
 Study Year : 10O94 

TI --------------- - ------ PERF'ORMANCE -------- > CAI ]TAI,I) NAME X Y KV MVA D LD-KVA LCX LCY %VD KVAIT,V iO f000)s82 OLJD T.L.P 61 14 11.00 161.00 14381 62 14 5.5 0 393 513I113 N1WF'q T.L.P 63 20 11.00 30100 15442 62 20 10.0 0 570 10OW) 23513 PA[WIND 42 64 11.00 26100 21850 36 71 52.3 12718 2844 553.12
1200 F AST (P 25 11.00 26 99 21683 68 33 39.0 "7387 2364 2 () Q 

[ THIS HANDDLES THE LOADS NICELY AND LEAVES NEW K.L.P. WITH EXTRA CAPACITY. I 

flit <TE'PIRN> to CONTTNIJE, or "Q" to QUIT: <RETUIN> 

Page: 2 LOADS[TE -- Release 8.92 -- OCT. 11., 1993 -- 15:00:08****** WAPDA CADPAD OUlTPUT ************************************************* 
4 

TJTATION LOADING -- UNCONSTRATNED SOLUTIONStudy Case : STUDY CASE - KO' TAKIIPAT - 1994 Study Year : 1904 
Tot-al TJnserved Loads 0 KVA
 
Cnter of hlnsnrved Loads ( 0, 0)
 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. J 
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Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Substation Data Selection Menu 

Seloct Substation Data For Review: 
<RETURN>
 

STURSTTE Result Display Menu 
40 - Case Summary (CS) 

Senect SUBSITE Result Display: CS
 

CRT or PRINTER? <RETURN>
 

Page: I LOADSITE -- Release 8.92 -- OCT. 11, 1993 
-- 15:00:16****k* WAPDA CADPAD OUTPUT ******************************************** 
'* * 

Base: 
Study: 

SUBSITE SummaryBASE CASE - KOT LAKHPAT - 1.992 
STUDY CASE - KOT LAKHPAT - 1994 

-
-

UNConstrained 

UNConstrained 
Year: 
Year: 

1992 
]qq4 

IPIT. .. Number of subs 
Base 

3 
Study 

4 
KVA Capacity- 11.00KV 72000 98000 

PERFORMANCE... Load Served-KVA 58938 73356 
Load Unserved-KVA 
% Utilized- Min 

0 
73.66 

0 
51.47 

Avg 81.53 77.20 
Max 88.83 89.88 

MAX. % V.D. 44.9 52.3 
Load at Low V.-KVA 20544 20105 

COSTS-000Rs.. Substation 1036. 18973. 
Feeder 79389. 82284. 
Losses 35120. 49368. 
Total Costs 128545. 150625. 

[ COMPARE THIS TOTAL COST WITH THE NEXT TWO CASES. ] 

flit <RETURN> to CONTINUIE, or "Q" to QUIT: <RETURN> 

SUBSITE Result Display Menu 
Sploct SU3SITE Result Display: <RETURN> 

SUBSITE Menu
 
20 - Edit Substation Data (ES)
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[ REMOVE EAST AND ADD WEST SUBSTATION. ] 

Sr;ct SUBSTTE Function: E.S--------------------

Suhr.tatjon Data Edit Menui
 
30 - Modify (MO)
 

Sol-ct Substation Edit Function: MO
 

Subtation ID: .200
 

Old coordinates: ( 68, 29)
 
Eter new valules: L 

Olrl substation name i : EAST
 
Enter new name (10 characters max): EAST
 

Old voltaqe: 11.00-KV
 
Enter new KV: /
 

Old distance limit: 99 small areas
 
Enter new limit: L 

Cirrenlt capacity steps are:
 

Year MVA%
 

1994 26
 
2012 52 

Enter year to modify: 1994
 
Ent--r year, Capacity (0,0 to delete): 0,0
 

THIS REMOVES THE 1994 CAPACITY STEP FROM EAST. ]
 

Current capacity steps are:
 

Year MVA
 

2012 52
 

Enter year to modify: / 

Do you wish to modify Substation History (Y or N)? N 

Substtation ID: 1100 

Old coordinates: ( 52, 33) 
Enter new va.lues: L 

Old substation name is: WEST
 
Enter new name (10 characters max): WEST
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------------------ ---- -- -- -- --

O]d voltage: 1I. 00-KV
 
Enter new KV: 
I
 

Old distance limit: 
 99 small areas
 
Enter new limi.t: I
 

Current capacity steps are:
 

Year MVA
 

201.2 26
 

Enter year to modify: 1994 
Enter capacity: 26
 

[ THIS ADD!J A 26 MVA CAPACITY STEP TO WEST IN 1994. ] 

Current capacity steps are:
 

Year IVA
 

1994 26
 
2012 26 

Enter year to modify: / 

Do you wish to modify Substation History (Y or N)? N 

Silhstation TD: /
 

Sn1htation Data Edit Menu 

Select Substation Edit Function: <RETURN> 

SIUBSTTE Menu 
40 - Solve Subsite (SS) 

SSOijVE SUBSITE WITH WEST SUBSTATION. ] 

Select STJBSITE Function: SS 

Base case or Study case? 
(Enter B or S): S
 

Enter study year: 1994
 

Feeder effort map, "/" if none: 53
 

Substation site cost map, "/" 
 if none: L 
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Load map ("/" to return to SUBSTTE menu): 2 

Feoder capacity map, "/"1 if none: L 

Solve with constraints or not? (Y or N): N 

RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF THEY WANT TO. ] 

... STBSITE in progress ... 

... SUBSITE in progress ...
 

* SIRSTTE completed. 

RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVYEW MAPS GRAPHICS. ]
 
RE:FER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATION. ]
 

SURISTE Menu
 
50 - Display Rsults (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

S",]rct SUBSITE Function: DR 

SU3STTE Resiilt Display Menu
 
20 - Study Case Substation Loading (SC)
 

',elect SUBSTTE Rnsult Display: SC 

Substation Data Selection Menu
 
70 - All (AL)
 

Select Substation Data For Review: AL 

CR'P or PRINTER? <RETURN> 

Page: I TOADSETE --- Release 8.92 -- OCT. 11, 1993 -- 15:01:20
 
****** WAFDA CADPAD OUTPUT *************************************************
 

SUBSTATION LOADING -- UNCONSTRATNED SOLUTION
 
Study Case : STUDY CASE - KOT TAK11PAT - 1.994 Study Year : lqq4
 

<---------------INPUT--------------- > -------- PERFORMANCE- ---------- CAPITAl. 
ID NAME X Y KV MVA D I.D-KVA LCX LCY %VD KVA@I,V T.OSS 10001, 
.82 OLD K.L.P 61 14 11.00 16100 14381 62 1.4 5.5 0 393 ,;$11 
113 NEW K.L.P 63 20 11.00 30100 25972 66 23 21.0 7338 1543 25F$11 
353 RATWFN1) 42 64 11.00 26100 21141. 35 72 52.2 12697 2787 5i2,2 

TX - 51. 



1100 WEST 52 33 11.00 26 99 11862 64 39 24.6 8010 1191 23in0 

[ THIS ALSO HANDLES THE LOADS NICELY, WITH EXTRA CAPACITY AT WEST. ] 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSTTE -- Release 8.92 
 -- OCT. II,
****** 1993 -- 15:03:32WAPDA CADPAD OUTPUT ************************************************** 

SJBSTATION LOADING 
-- UNCONSTRAINED SOLUTIONStudy Case : STUDY CASE - KOT LAK11PAT - 1994 Study Yrear : 19q4 

Total Unserved Toads : 0 KVA
 
Contnr of Unsorved Loads 
 : ( 0, 0) 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ]
 
FIit <RETURN> to CONTINUE, or 
 "Q" to QUIT: <RETURN> 

Subhstation Data Selection Menu 
Splict Substation Data For Review: <RETURN> 

SUBRSTE Result Display Menu 
40 - Case Summary (CS) 

Soloct SURSTTE Rpsult Display: CS 

CRT or PRTNTER? <RETURN> 

Page: 1 LOADSTTE -- Release 8.92 -- OCT. 11, 1993* * **** WAPDA -- 15:03:38ICADPAD OUTPUT ************************************************* 

SUBSITE SummaryBase: BASE CASE - KOT LAK1HPAT - 1.992 - UNConstrained Yoar: 1902Study: ST'UJDY CASE - KOT IAKITPAT - 1.994 - UNConstrained Yoar: 1)(,1 
Base Study
rurr JT... Number of subs 3 4 

KVA Capacity- 11.00KV 
 72000 98000
 

PERFr)RMANCE... load Served-KVA 
 58938 73356 
Load Unserved-KVA 0 0% Utilized- Min 73.66 45.62 

Avg 81.53 75.85
 
Max 
 88.83 
 89.88


MAX. V.D. 
 44.9 52.2
Load at: Low V.-KVA 20544 28045 
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COSTS-1000Rs.. Substation 14036. 18973. 
Feeder 79389. 88458. 
Losses 35120. 47312. 
Total Costs 128545. 154743. 

[ THE TOTAL COST OF THIS CASE IS HIGHER THAN THE PREVIOUS CASE
[ SO, COST-WISE, EAST IS A BETTER CHOICE THAN WEST FOR THIS YEAR. 
]
] 

Hit <RFTURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

SUBSITE Result Display Menu 

Select SUBSITE Result Display: <RETURN>
 

SURSTE Menu
 
20 - Edit Substation Data (ES)
 

[ REMOVE WEST AND ADD KHANA SUBSTATION. ] 

Select SUBSITE Function: ES 

Substation Data Edit Menu 
30 - Modify (MO) 

Snlct Substation Edit Function: MO 

Substation ID: 1100
 

Old coordinat.s: ( 52, 33)

Enter new values,
 

Old substation name is: WEST 
Entpr new name (10 characters maw): WEST 

Old voltage: l.1.00-RV 
Enter new KV: / 

Old distance ]imit: 99 small. areas 
Enter new li mit: I 

Cirrent capacity steps are:
 

Year MVA 

1994 26
 
201.2 26
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---- -- -- --------- -- -- --

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

Ent-r year to modify: 1994
 
E :.:r year, Capacity (0,0 to delete): 0,0
 

Current capacity steps are:
 

Year MVA
 

2012 26
 

Enter year to modify: L
 

Do you wish to modify Substation History (Y or N)? N
 

Substation ID: 900
 

Old coordinates: ( 67, 37)
 
Enter new values: L
 

Old substation name 
is: KHANA
 
Enter new name (10 characters max): KHANA
 

Old voltage: 1.. 00-KV
 
Enter new KV: L
 

Old distance limit: 
100 small areas
 
Enter new limit: I
 

Current capacity steps are:
 

Year MVA
 

1998 26
 
2012 5;
 

Enter year to modi-ify: k994
 
Enter capacity: 26
 

Current capacity steps are:
 

Year MVA
 

1994 26
 
1998 26
 
2012 52
 

Enter year to modify: j
 

Do you wish to mnodify Substation History (Y or N)? N 

Substation ID: I
 
-- 5
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Substation Data Edit Menu 

Select Substation Edit Function: 
<RETURN>
 

SURSITE Menu
 
40 - Solve Subsite (SS)
 

[ SOLVE SUBSITE WITH KHANA SUBSTATION. ] 

Select SURSITE Function: SS 

Baso case or Study case? (Enter B or S): S 

Entnr study year: 1_994
 

Feeder effort map, "/" .if none: 53.
 

Substation site cost map, "1/" 
 if none: L
 
Load 
 map ("1/" to return to SITIRT'T'E meno):
 

Fender capacity 
 map, "/" if none: L 

Solve with constraints or not? (Y or N): N 

[ RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF THEY WANT TO. ] 

... SRIBSITE in progress ...
 

... SUIRSTTE in progress
 

* S!BSITE completed. 

( RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAFHICS.
[ REFER TO THE COMMENTS ON PAGE IX -
 7 REGARDING USE OF THIS INFORMATION.
 

S[JnIf;TE Menu
 
90 - Display Rsults (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

Select SUBSTTE Function: DR 

SrBSUTTE Result Display Menu 

20 - Study Caso Substation Loading (SC)

Select 
SUBSTTE Rsult Display: SC 
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Substation Data Selection Menu
 
70 - All (AL)
 

Select Substation Data For Review: AL 

CRT or PRINTER? <RETURN> 

Page: 1 LOADSITE -- Release 8.92 OCT. 1993 15:06:12-- 11, --
***** * WAPDA CADPAD OUT IT ******************************************** * ** 

SUBSTATION LOADING -- UNCONSTRAINED SOLUTION
Study Case : STIDY CASE - KOT T,AKI!PAT - 1994 Study Ynar : 1 014 

<-- ----------- IN)u-'- -------------- > < ------ PERFORMANCE --------- CAIITII) NAME X Y KV MVA I) TD-KVA LCX T,CY %VD KVAOT,V 1OS, 1 0r()l-7
82 01,1) K.L.P 61 14 11.00 16100 14381 62 14 5.5 0 30] T3 7

113 NEW K.L.P 63 20 11.00 30100 21938 64 21 10.6 0 086 1 ,117

353 RAIWTND 42 64 11.00 26100 20988 35 72 52.1 1.2697 2"764 1)24r,;
900 KIIANA 67 37 11.00 26100 16049 67 37 11.3 0 696 26A; 

[ THIS SERVES THE LOADS NICELY AND IN A BALANCED LOADING PATTERN. THIS ][ ALSO GIVES THE BEST VOLTAGES, EXCEPT FOR RAIWIND WHICH IS THE SAME. 

1EpT1RN-. CONTfJUE, "Q" to1!it- - to or QUIT: <RETURN> 

Page: 2 LOADSITE -- Release 8.92 -- OCT. 11, 1993 -- 15:06:53****** WAPDA CADPAI) OUTPUT *** ******************************************** 

STIllSTATION LOADING -- UNCONSTRAINED SOLUTION

Study Case : STUDY CASE - KOT IAKITPAT - 1994 Study Ypar : 19q4
 

Total Unserved loads 0 KVA
 
Cntoer of Unsorvnd Loads : ( 0, 0)
 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ] 

Hit <RETURNN to CONTINUE, or 'Q" to QUIT: <RETURN> 

Substation Data Selection Menu
 

Select Substation Data For Review: <RETURN>
 

SUBSITE Result Display Menu
 
40 - Case Summary (CS)
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Select SUBSITE Result Display: CS
 

CRT or PRINTER? <RETURN>
 

Page: 1 LOADSITE -- Release 8.92 
 -- OCT. 11, 1993 -- 15:06:58
****** WAPDA CADPAD OUTPUT 
 ******
 

Base: 
Study: 

SUBSITE SummaryBASE CASE - KOT LAKHPAT - 1992 
STUDY CASE - K T LAKHPAT - 1994 

- UNConstrained 
- UNConstrained 

Year: 
Year: 

1992 
1994 

INPUT... Number of subs 
Base 

3 
Study 

4 
KVA Capacity- 11.00KV 72000 98000 

PERFORMANCE... Load Served-KVA 58938 73356 
Load Unserved-KVA 
% Utilized- Min 

0 
73.66 

0 
61.73 

Avg 81.53 76.36 
Max 88.83 89.88 

MAX. % V.D. 44.9 52.1 
Load at Low V.-KVA 20544 12697 

COSTS-100ORs.. Substation 14036. 18973. 
Feeder 79389. 81815. 
Losses 35120. 37912. 
Total Costs 128545. 138700. 

[ THIS TOTAL COST IS MUCH LESS THAN FOR THE OTHER TWO CASES, SO RHANA IS 3[ THE ECONOMIC CHOICE TO BUILD FOR 1994. NONE OF THE SOLUTIONS HELPED THE 3[ VOLTAG1E AT RAIWIND. THAT SHOULD IMPROVE WHEN K. R. KISHAN IS BUILT. 
 3 
flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

SUWTITE Result Display Menu
 

Slo]ct SUBSITE Result Display: <RETURN>
 

SUBSTTE Menu 
10 - Fi]e Manipulation (FM) 

[ SAVE THE 1994 STUDY CASE TO A CARD IMAGE FILE FOR POSSIBLE FUTURE USE, 3[ AND CHANGE THE CASE STUDY TITLE IN PREPARATION FOR THE 1997 CASE. 
 ]
 

Srllpct SURSITE Function: FM 

SUBSITE File Manipulation Menu
 
20 - Write Data To File (WD)
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Select SUBSITE Fi.le Manipulation: WD
 

Base case or St:lcly case? (Enter B or S): S 

Please enter- punch filename: CS94 

* 1 SUBS CAPACITY COST CURVES WRITTEN TO FILE. 
* 1 LINiJ CAPACITY COST CURVES WRITTEN TO FILE. 
* 8 SUBSTATIONS WRITTEN TO FILE. 
* 8 SUBSTATTON HISTORIES NRTTTEN TO FILE. 

SUBSITE File Manipulation Menu 
60 - Change Casr Title (CC) 

Select SUITE File Manipulation: CC 

Base case or Stuldy case? (Enter B or S) : S 

Entnr title (40 characters max.): CASE STUDY_- KOT LAKHPAT - 1.997 

S,1TTSIT'E FlI( Manipulation Menu 

Sooct SUBSII'E Fi l Manipulation: <RETURN> 

SrJ1Sr'rE Menu 
40 - Solve Suhsite (SS) 

[ SOLVE 1997 SUBSITE, UNCONSTRAINED, USING THE 1994 
 ]
[ SUBSTATIONS TO SEE WHERE MORE CAPACITY IS NEEDED FOR 1997. 
J 

Select SUBSITE Function: SS 

Base case or Study caso? (Enter B or S) : S 

Enfor study year: 1997 

Fonrler effort map, "/" i f none: 53
 

Stiistation site c:ost map, 
 "/" if none: L
 

Load map ("/"1 to return to SUBSITE menu): 3
 

Feeder capacity map, "/"1 if none: L
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Solve with constraints or not? 
(Y or N): N
 

[ RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF THEY WANT TO. ]
 

... SUBSITE in progress ...
 

... SUBSITE in progress ...
 

* SUBSITE completed.
 

[ RUN TRSR TO STORE RESULTS IN MAPS. 
 DISPLAY AND REVIEW MAPS GRAPHICS. ]
[ REFER TO THE COMMENTS ON PAGE IX -
7 REGARDING USE OF THIS INFORMATION. J 

SUBSTTE Menu
 
50 - Display Results (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW 
 THEM. J
 

Select STITSTE Function: DR
 

SrJRSTTE Result Display Menu
 
20 - St-uly Case Substation l~oading (SC)
 

Select SUBSITE Result Display: 5C
 

Suhbtation Data Selection Menu 
70 - All (Al,)
 

Select Substation Data 
For Review: AL
 

CRT nr PRTNTER? <REU'JRN,>
 

Page: 1 [,OADSTTF -- Release 8.92 
 -- OCT. 11, 1993 -- 15:0):5S** *** WAPDA CADPAD O(ITPIIT * **** **************** * * * ***** **** * * * * * ** ****** 

SITBSTATION LOADTNG -- (INCONSTRAINED SOLUTION
Study Case : CASE STUDY - VOT TAKIIPAT - 1997 
 Study Year : 11197 

< ----------- INPUT > <- ..---------------------- PERFORMANCE ---------- CA I TAl,ID NAME X Y KV MVA I) LD-KVA LCX LCY %VD KVA@I,V LOSS I 000oIr82 O1,1) K.L.P 61 14 11.00 16100 16422 62 14 6.5 0 527 5in6113 NEW K.I,.P 63 20 11.00 30100 30841 64 22 13.3 1985 1544 1701fq
353 RATWIND 42 64 11.00 26100 27845 36 70 66.6 19034 4585 5 011900 FI<ANA 67 37 11.00 26100 26642 68 39 15.3 '7255 1653 2 5',fI 

[ ALL SUBSTATIONS ARE SLIGHTLY OVERLOADED So MORE CAPACITY IS NEEDED. 
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----------------------- -- -- -- --

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

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

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETlIRN> 

Page: 2 LOADSITE -- Release 8.92 
 -- OCT. 1., 1993 -- 15:10:05
 
****** WAPDA CADPAD OUTPUT ************************************************** 

SUIBSTATION LOADING -- UNCONSTRAINED SOLUTION
Study Case : CASE STUDY - KOT ,AKIPAT - 1997 Study Year : 1997 

Total Unserved Loads 0 KVA 
Center of Unservod Loads ( 0, 0) 

( THERE IS NO UNSERVED LOAD IECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ] 

Hit <RETUJRN> to CONTIE, or "Q" to QUIT: <RETURN>
 

Silb5'ta t- ion Data Sol ot ion Menu
 

Sple-c-t Substation Data For Review: <RETURN>
 

SIBlSITE Result Display Menu
 

40 - Case Summary (CS)
 

Srlnrt" SISTTE, Result Pisplay: CS 

CPT o FIRITER? <RETU RN-> 

Page: 1 LOADSITE -- Release 81.92 -- OCT. 11, 1993 -- 15:12:12
 
WAPDA CADPAD OUTPIT ********************************************* 

flan": 
Study: 

BASE 
C'ASE 

CASE -
STUDY -

SISIE 
(<OT IAKH1PAT - 1992 
KOT TAKIIPAT - 1997 

Summary 
-
-

MConstrained 
IlNConstrainod 

Year: 
Year: 

101)' 
1197 

iP'I'... ihumber of suhbs 
Base 

3 
Study 

4 
Y VA Capa r it y- I I . 00KV 72000 98000 

PERFORMANCE... 	 Tond Sorvod-KVA 58938 101750 
Toad Uniervd-K(VA 0 0 
% Itil iz.r]- Min 73.66 102.47 

Avg 81.53 103.75
 
Max 88.83 107.10
 

MAX. 1 V.D. 44.9 66.6 
lond at l,nw V.-KVA 20544 282"74 

COS'IS-1 00Rs. .	 SuIbstation 14036. 18973. 
Fender 79389. 89021.
 
losses 35120. 66472.
 
Total Costs 	 128545. 174467. 
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Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

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

SUTISTTE Result Display Menu 

Select SUBSITE Result Display: <RETURN> 

[ 
[ 
FROM A REVIEW OF THE GRAPHICAL AND TABULAR RESULTS, J 
IT WAR DECIDED TO INCLEASE THE CAPACITY AT KHANA. 

SU3IJIVSTE Menu 
20 - Edit Substation Data (ES) 

Select SUBSTTE Function: ES 
----------------------- -- -- -- -

Subr-tation Data 
30 - Modify (Mo) 

Frit Monu 

Solert Substation Edit 
-----------------------

Suh!-tation ID: 900 

Function: 
-- -- --

MO 
--

Old coordinates: 
Enter new values: 

( 67, 
/ 

37) 

O1d substation 
Enter new name 

name is: 
(10 characters max): 

KIIANA 
KHANA 

Old vnotaqe: 
Enter now KV: 

11.00-KV 
/ 

Old distanc? limit: 
Enter now limit: / 

100 small areas 

Current capacity stops are: 

Year rIVA 

1994 
1998 
2012 

26 
26 
92 

Enter year to modify: 1998 
Enter year, Capacity (0,0 to delete): 1997.52 

[ THIS CHANGES THE THE 1998 CAPACITY STEP TO 1997 AND INCREASES THE CAPACITY 
[ TO 52 MVA FOR 1997. THIS STILL LEAVES TWO STEPS WITH THE SAME CAPACITY,
[ WHICH DOES NOT MATTER TO THE PROGRAM BUT WHICH WILL BE CLEANED UP LATER. 

I 
] 

Current capacitiy steps are: 
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----------------------- -- -- -- --

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

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

Year MVA
 

3994 26 
1397 52 
2012 52
 

Entnr ypar to modify: / 

Do ynu wish to modify Substation Hi1story (Y or N)? N 
----------------------- -- -- -- --

Suh -t-at-ion [D: / 
----------------------- -- -- -- --

Subctation Data Edit Mnui
 

Splrt Subst.ation E(lit Fuinct.:nn: <RETURN>
 

StIPSITE Menu 
40 - Solve Sulxsit (SS) 

SOLVE SUBRiITE WITH KHANA EXPANDED. ] 

Soploct S1BS ITE Function: SS 

Rnao casr or Study caiso? (Enter B or S): S 

Entor st-udy ynar: 1997 

Fedor-r offort map, "/" none:if .53 

.qubcFt-ation sito cnst. malp, ,1/,, if none: L 

I,nnrl map (" to return to S.IBSITE menu): 3 

Fondor capacity map, "/" if none: j 

Solvn with constraints nr not? (Y N): Yor 

WE WILL RUN A CONSTRAINED SOLUTION, KNOWING FROM THE PREVIOUS RUN ][ 	 THAT NO SUBSTATION WILL BE OVERLOADED BY VERY MUCH AND THAT SOME ]
LOAD NEEDS TO BE FORCED TO TRANSFER TO ADJACENT SUBSTATIONS. 

..	 S 1S,.I'E in proqr s
.lBI pr... 1 -;'I'E lroq ross . 

* 	 ST11S TE complotnd. 
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-- -- -------------------- 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. ]
[ REFER TO THE COMMENTS ON PAGE IX -
7 REGARDING USE OF THIS INFORMATION. ]
 

SUBSITE Menu
 
50 - Display Results (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

Select SUBSITE Function: DR 

SUB3STE Result Display Menu
 
20 - Study Case Substation Loading (SC)
 

Select SUBSITE Result Display: SC
 

Substation Data Selection Menu
 
70 - All (AL)
 

Seloct Substation 
 Data For Review: AL 
-

CRT or PRINTER? <RETURN> 

Page: 1. LOADSITE -- Release 8.92 -- OCT. 11, 
1993 -- 15:15:22****** WAPDA CADPAD OUTPUT ************************************************* 

SURSTATION LOADING -- CONSTRAINED SOLUTIONStudy Case : CASE STUDY - KOT LAK1(PAT - 1997 Study Year : 19c7 

< ------------ INPUT ---------------- > <--------- PERFORMANCEID NANE X Y -------- > CAPITAl,KV MVA D LD-KVA LCX LCY %VD KVA@LV LOSS 1000Rs82 OLD K.L.P 61 14 11.00 16100 15524 62 15 7.1 0 490 5406113 11EW K.L.P 63 20 11.00 30100 29993 64 22 13.2 1782 1482 16941353 RAIWfND 42 64 1.1.00 26100 25744 35 72 66.3 3.6231 4239 55561900 KFIANA 67 37 11.00 52100 26642 68 39 15.3 7255 1653 3504R 

[ NO SUnSTATIONS ARE OVERLOADED BUT THREE ARE NEAR THEIR LIMIT. ] 

Hit -RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSITE -- Release 8.92 -- OCT. 11, 
1993 -- 15:17:43
****** WAPDA CADPAD OUTPUT ************************************************ 

SUBSTATION LOADI.NG -- CONSTRAINED SOLUTIONStudy Case : CASE STUDY - KOT LAKITPAT - 1997 Study Year : 1997 
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http:LOADI.NG


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

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

Total. Unserved Loads 3847 KVA 
Center of Unserved Loads : ( 54, 32) 

[ THERE IS UNSERVED LOAD WHICH WILL HAVE TO BE TAKEN CARE OF BY ]
[ ADDING BARRIERS TO THE FEEDER COST MAP FOR THIS YEAR, IN MAP 65. ] 

flit <RETURN> to CONTTNtJE, or "Q" to QUIT: <RETURN> 

Suibstation Data Selection Menu
 

Sploct Substation Data For Review: <RETURN>
 

SUBSTTE Result Display Menu 
40 - Case Summary (CS) 

Seloct SURSITE Rosult Display: C S 

CRT nr PRINTER? <RETURN> 

Page: 1 LOADSITE --
 Release 8.92 -- OCT. 11, 1993 -- 15:18:18 
****** WAPDA CADPAD OUTPUT ************************************************ 

SUBSITE Suimmary

Base: BASE CASE - KOT LAKTIPAT - 1992 - UNConstrained Year: 1972 

'gtudy: CASE STUDY - KOT LAKHPAT - 1997 - Constrained Year: I)97 

TPI,1IT. .. Number of subs 
Base 

3 
Study 

4 
KVA Capacity- 11.00KV 72000 124000 

PERFORMANCE... Load Served-KVA 
 58938 97903
 
Load Unserved-KVA 0 3847
 
% Utilized- Min 73.66 51.23 

Avg 81.53 86.81 
Max 88.83 99.98 

MAX. % V.D. 44.9 66.3 
Load at Low V.-KVA 20544 25268 

COSTS-IQOORs.. Substation 
 14036. 24482. 
Foeder 79389. 88476.
 
Losses 35120. 62S12.
 
Total Costs 128545. 175870.
 

Hit <RETURN> to CONTIIUE, or "Q" to QUIT: <RETURN> 

SUITTE Result Display Menu 

Sploct SUBSITE Result Display: <RETURN>
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--- -- --------------- -- -- --

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

[ GO TO MAP MATHEMATICS AND MAP EDIT TO ADD BARRIERS TO THE FEEDER COST MAP ][ TO HELP SUBSITE WITH UNSERVED LOAD. SEE PAGE IX 
-
36 FOR MORE EXPLANATION. ] 

SURSITE Menu
 
70 - Map Edit (ME)
 

Sel ct SUBS!TE Function: ME
 

Map Edit Menu
 

88 - Map Mathematics (MM)
 

Selrct Map Edit Operation: MM
 

Map Mathematics Menu 
10 - Copy a Map (CM)
 

Select Map Mathematics Function: CM
 

To Map(T), From Map(J)
 

Ent:er I, J: 65,53
 

Entor I, J: L
 

Map Mathematics Menu
 

Se.lct Map MaLiiematics Function: <RETURN>
 

Map Edit Menu
 
41 - Set Line To a Va lu (SL)
 

Seloct Map Edit Operation: SL
 

Map Number: 65
 

Map number: 65 Name-
 BARRIER MAP

Set lIinn from (XI,Y1) to (X2,Y2) to value A
 

Ent rr Xl,Y1, X2,Y2, AND A: 1,80,42,80,999

Entrr X],Y1, 
 X2,Y2, AND A: I,5Q53,501_999

Entr r X1,Y], X2,Y2, AND 
 A: 5 2 ,27,74,.27999

Entor Xl,Y]., X2,Y2, Ati) 
 A: 62,612,62,_1,_999

Entnr Xl,Y], X2,Y2, AND 
 A: f 
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--------------------- -- -- -- ---

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

Map Edit Menu 

SPloct Map Ecit Operation: <RETURN> 

STIms r'I'E Menu
 
40 - Solve Subsite (SS)
 

SOLVE SUBSITE WITH BARRIERS ADDED TO THE FEEDER COST MAP. ]
 
5 
 1oct SIIRS TTE Function: S._ 

Base case or St-udy case? (Enter B or S): S 

Entor st-udy year: 1997 

Food r offort mar) , ,,/,, if none: 65
 

S1hmation sito cosgt map, "/" 
 if none: L
 
load map ("/" to 
 return to SUBSITE menu): 3
 

Feedr'r capacity map, 
 "/,, if none: j 

Soiwv with constrint. or not? (Y or N) : Y 

[ RUN CONSTRAINED TO FORCE NEEDED LOAD TRANSFERS. ] 

. . S 11r 'TE in progress .
 
S• . sns [TE .in progress ...
 

* Sii1SlT complotoc. 

[ RUN TRSR TO STORE RESULTS IN MAPS. 
 DISPLAY AND REVIEW MAPS GRAPHICS. J[ REFER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATTON.
 

5(1Blpl. Molnu 

30 -. firplay RP!.ijlts (1)1) 

[ DISPT,AY THE TABULAR RESUI,TS AND REVIEW THEM. ] 

Seloct: SIB.qITE Functinn: DR 

sun r'IF'. Pesu it Di, play Me'nu1

20 - s1-ldy Case suhbr-tat'inn loadinq (SC)
 

Select STIBSTTE Rsiul.t Display: SC 
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-- -- -------------- -- -- -- -- --

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

-- -- 

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

Substation Data Selection Menu
 
70 - All (AT,) 

Select Substation Data For Review: AL
 

CRT or PRINTER? <RETURN>
 

LOADS[TE Release 8.92
Page: 1. -- OCT. 11, 1993 15:21:02
****** WAPDA CADPAD OJTPUT **********************************************4*** 

SUBSTATION LOADING -- CONSTRAINED SOLUTION 
Study Case : CASE STUDY - KOT LAKIIPAT - 1997 Study Year : 19Q7 

< ------------INPT-- --------------> <---------- F'rMANCE -------- CAP ITAl,TD NAME X Y KV MVA D LD-KVA LCX LCY %VD KVAOIV IOW 1 (MOP-,
82 O1, K.T,.P 61 14 11.00 16100 14374 62 14 1.0.9 0 561 100I2

113 NFW K.L..P 6 3 20 1 1.00 30]00) 29931 65 21. 12.1 231 13914 1073n
353 RATWIND 42 64 11.00 261.00 25670 35 72 77.9 17400 4963 58711 
900 KIANA 67 37 11.00 52100 65 38 25.2 2336 3776431775 .4658 

[ THIS IS A LITTLE BETTER BUT TWO SUBSTATIONS ARE AT THEIR LIMIT ]
[ AND RAIWIND VOLTACE DROP IS VERY HIGH. ADDING THE K. R. KISHAN J 

SUBSTATION IN THIS YEAR WOULD HELP RELIEVE RAIWIND. ] 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN-> 

Paqo: 2 IOADSITE -- Pnleaso 8.02 -- OCT. 1.1, 1993 -- 15:21:34
 
****** WAPDA CADPAD ()r'VPIJI' ****
 

S RrSTATO,*i LOADING -- CONSTRAINED SOLUTION 
Study Casr : CASI: STUDY - KOT AKIIPAT - 1997 Study Year 1907: 

Total Unserved Loads . 0 KVA 
Cantor of Unsprvod Loads : ( 0, 0) 

[ THERE IS NO UtNSERVED LOAD. THE BARRIERS TOOK CARE OF THE PROBLEM. J 

Hit <RETURN> to CoNT[NJE, or "Q" to QUIT: <RETURN> 

.Subhstation Data Se]ecf. r Menu 

Soe~ct Substatinn Data For Review: <RETURN> 

SURSITE Result Display Menu
 
40 - Case Summary (CS)
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--- -- -------------- -- -- --

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

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

Select SUBSITE Result Display: CS 

CRT or PRINTER? <RETURN> 

Page: I LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 15:21:49
****** WAPDA CADPAD OUTPUT ************************************************* 

Base: 
Study: 

BASE 
CASE 

CASE -

STUDY -

SrJRSITE 
KOT LAKHPAT - 1992 

KOT IAKI!PAT - 1907 

Summary 
-
-

UNConstrainod 
Constrained 

Year: 
Ypar: 

1912 
1907 

INPI IT... Number or subs 
Base 

3 
Study 

4 
VVA Capacity- 11.00KV 72000 124000 

PERFORMANCE... Load Served-KVA 58938 101750 
Load Un-served-KVA 0 0 
% Utilized-- Min 73.6r 61.11 

Avg 81.53 87.36 
Max 88.8.3 99.77 

MAX. % V.D. 44.9 77.9 
Load at low V.-KVA 20544 32289 

COSTS-100ORs.. Substation 14036. 24482. 
Fneder 79389. 11.2767. 
Losses 351.20. 74032. 
Totrtl. Costs 128545. 211280. 

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 
--- -- ------------- -- --

SUmSTTE Res I t Di.s;play Menu
 
Select SUBSITE Result Display: <RETURN>
 

[ ADD K.R.KISHAN SUBSTATION. ] 

SUPS I'TE Menu
 
20 - Edit Substation Data (ES)
 

Select SUBSITE Function: ES
 

Substation Data Edit Menu 
30 - Mc.,dify (MO) 

Select Substation Edit Function: MO
 

Substation ID: 800 
- - - - ------- --6 
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Old coordinates: ( 24, 88)
Enter new values: / 

Old substation name is: K.R.KISHAN 
Enter new name (10 characters max): K.R.KISHAN 

Old voltage: 11.00-KV 
Enter new KV: I 

Old distance ]im[t: 100 small areas 
Enter new limit: /
 

Current capacity steps are:
 

Year MVA
 

1998 13 

Ertnr year to modify: 1998 
Enter year, Capacity: 1997_,13 

[ THIS MOVES K. R. KISHAN FROM 1998 TO 1997 AT 13 MVA CAPACITY. ] 

Current capacity steps are:
 

Year MVA
 

1997 13 

Enter year to modify: ] 

Do you wish to modify Substation Hlistory (Y or N)? N_ 

Substation ID: I 

Substation Data Edit Menu
 

Select ,;ilbstation Edit Function: <RETURN>
 

SURSITE Menu
 
40 - Solve Subsite (SS)
 

[ SOLVE SUBSITE WITHI K. R. KISHAN SUBSTATION ADDED., ] 

Sdort SUrSITE Function: SS 

Base case or Study case? (Enter B or S): S 

Enter study year: 1997 
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Fodo ",f fort map, "/11 if none: (,r) 

Sulmtntion sito cost map, "/" if none: _
 

Load map ("/" to return to SUTBSITE menu) : 3
 

Fpedr capacity map, "/" if none: I
 

Solve with constraints or not? (Y or N): Y 

[ RUN CONSTRAINED TO FORCE TRANSFER OF SMALL OVERLOAD AT NEW K.L.P. ] 
. SIIBSITE in prngress. 

S. . ,IBSITE in proqrpss ... 

* STBSITE comploted. 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. 
[ REFER TO THE COMMENTS ON "AGE IX - 7 REGARDING USE OF THIS INFORMATION. ] 

SUS IT'IE Menu 
50 - Display Results (DR) 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

Spinct StIBSTTE Function: DR 

SI13SITE Result r)isplay Menu
 
20 - Study Case Substation Loading (SC)
 

Select SURSITE ROeSult Display: SC 

Substation Data Selection Menu
 
70 - AI. (AL.)
 

Select Substation Data For Review: AL
 

CRT or PRINTER? <RETURN>
 

Page: 1 LOADSITE -- Release 8.92 -- OCT. 11, 1993 -- 1.5:25:27 
****** WAPDA CADPA) OUTPTr ************************************************* 

SUBSTATION I.,OADING -- CONSTRATNED SOLUTION
 
Study Case : CASE sTUDY - KOT LAKITPAT - 1997 Study Year : ]97
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--- -- -------------- -- -- --

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

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

< . NPIl'l -> <- PERFORMANCE ---------- CA' I
ID NAME X Y KV MVA I) l.,D-KVA LCX 1,CY %VD KVAOIV I, -; I on Ip,

1AT, 

82 OL) K.I.P 61 14 11.00 16100 14374 62 14 10.9 0 561 l lU113 NEW K.L.P 61 2n 11.00 30100 29931 65 21 12.1 231 104 'M InP)353 RAIWIND 42 6,4 11.00 26100 17752 40 64 24.3 7819 131)] 348I04800 K.R.KTSTIAN 24 83 11.00 13100 7918 23 89 10.1 0 336 25,12
900 VIIANA 6"7 37 11.00 52100 31775 65 3 R 25.2 14658 2136 '1VIr,, 

[ THIS IS THE RESULT WE WANTED. RAIWIND VOLTAGE DROP AND LOAD ARE REDUCED. 

Ili t <RETUJRN> to CONTINUE, or "Q" to QUIT: <RETpURN> 

Page: 2 LOADSITE -- Release 8.92 -- OCT. 11., 1993 -- 15:25:58****** WAPDA CADPAD OUTPUT **************************************************
 

S 11BS'TATION LOADING -- CONSTRAINED SOLUTION
 
Study Case : CASE ;UI)Y - KOT LAKIIPAT - 1997 Study Year 1991
 

Total hnserved Loads 
 : 0 KVA
 
Center of lnsorvor Loads : ( 0, 0)
 

[ THERE IS NO UNSERVED LOAD BECAUSE OF THE BARRIERS. ]
 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Substation Data Selection Menu
 

Slnect Substation Data For 
 Review: <RETURN> 

SUJBSTTE Result Display Menu
 
40 - Case Summary (CS)
 

Soloct SIJBSTTE Roeilt Display: CS
 

CRT or PRINT'ER? <RETURN>
 

Page: I I,OADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 15:26:04
****** WAPDA CADPAI) OUTPUT ************************************************* 

SIJBSF''E Summary

Base: BASE CASE - KOTP IAKIIPAT - 1992 - UNConstrained Year: 1992


Study: CASE STUDY - KOT fAKIIPAT - 1997 - Constrained Year: Ic)7 

Base Study
ITPUT. . . lnumher nf subs 3 5 
KVA Capar- i ty- 11. OOKV 72000 1 37000
 

PERFORMANCE... Load Servfd]-1<VA 
 58938 101750 
Load Unserved-KVA 0 0 
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--- -- ------------ -- -- --

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

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

% I jzZtl ,]- min1 73.66 60.91 
Avg 81.53 75.98 
max 88.83 99.77 

MAX. % V.1). 44.9 25.2 
loid at lonw V.-KVA 20544 22708 

CO',I'.-1o00R..1.rrl1!tatr 
 i 14036. 28642. 
F' Ie r 79389. 110229. 
I.rossec 
 351.20. 48144.
 
''ota I Cnot:s.g 128545. 18701.5. 

[ ALTHOUGH THE CHANGES WERE MADE FOR OTHER REASONS, ]
[ THE TOTAL COST OF THIS RUN IS ALSO SIGNIFICANTLY LOWER. ] 

Ilit .IF, TRtl tn CON'T'l1IE , or 'IQ" to QUIT: <RETIII 

11111 '1FEResulit ) isplay Meniu 

-.plocrt-. SURSrTE Posult Displny: <REPURN> 

[ THE PLAN IS COMPLETED FOR 1997. SAVE THE STUDY CASE FOR 1997 FOR ][ POSSInLE FUTURE USE AND CHANGE CASE TITLE IN PREPARATION FOR 2002. 

5IU1B ITE Mptlle !
 
10 - F i le ManipillIat ion (FM)
 

S.ro]t SrIniST: Function: FM 

SIIFR IT. Fi.10 Man ip1].at ion MOTII
 
20 - Wriet: Data To Fi I' (WI))
 

Spl rt SIIBSITE Fi le M;Iliplllat-ion: WI) 

Bare rase or Siurly case? (Enter B or S) : S 

Pl eano;e ite r pun rch f lrnamo: S(q l 

* I .1111S CAPACrT'1Y C 2'!' CII VFS I'll? TT HN TO F I.E.
 
& 1 ,11NE CAPACITY COST CURVES WRfITTFN TO FILE.
 
* 8 SIIBSTATr OIl WRI'II'f1 ''O FlI,.F 
* 8 ;1IBS''A'I' I l ISIEI' ISOPIW. I''TElI 'TO FTIEI . 

ST[llsuImIE Fil-e Mnnipul atioll Menu
 
60 - Change Cane Title (CC)
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--- -- --------------- -- --

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

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

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

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

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

Select SUBSITE File Manipulation: CC
 

Base case or Study case? (Enter B or S): S 

Enter title (40 characters max.): 
STUDY CASE - KOT LAKIIPAT - 2002 

SUIBSITE File Manipulation Menu
 

Select SUBSITE File Manipulation: <RETURN>
 

[ WE KNOW FROM THE 1997 RUNS THAT NEW K.L.P. WAS OVERLOADED AND WILL BE MORE ]
[ So IN 2002, SO WE WILL NEED TO ADD MORE CAPACITY IN THAT GENERAL AREA.
 

SUTISTTE Menu 
20 - Edit Substation Data (ES) 
Select SUBSITE Function: ES
 

[ ADD NORTH!AT 26 MVA. ]
 

Substation Data Edi.t Menu
 
30 - Modify (MO)
 

Soloct Suibs; ition Edit Function: MO
 

Sihritation TD: 1000
 

01,1 rrnnrdinatos: ( 62, 16)
 
Entrr new valuos: / 

Old siihcbtation namo is: NORTH
 
Ent'.r now name (10 chnracters may): NORTH
 

Old voltage: I1.00-KV 
Enter nnw KV: / 

Old distancs limit: 9P small aroas
 
Enter n-w limit: / 

Ciirr-nt capacit-y steps are:
 

Yea r MVA 

2012 26 

Entor year to modify: 2002
 
Enter capacity: 26
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Current capacity steps are:
 
Year MVA
 

2002 26 
2012 26 

Entor year to modify: /
 

Do youi wish to modify Substa ti.on Ilistory (Y or N)? N
 

suhs1tation r): /
 

ib'utration Data Frdit Monu
 

Soloct Su2station Edit Function: <RETURN>
 

siTBfT'I'E ?ioMni 
40 - ,(oIvp Slulh,it-o (S;", 

[ SOLVE SRllSTTE WTTH NORTH ADDED. ] 

Solort STIBISITE Eu ntctinn: SS 

Bn- casp or Stuly calm? (Entor n or S): S
 

Fnitor study y-ar: 2002
 

Foordor offort map, "/" if nonn: 53
 

Susbtation site cost map, "1/" if none: L
 

Iorlr map (" /1" to rrturn to S1|1 SI'ITE m tiu): .4
 

Fr",m1 - r-aparity map, "/" i f nnnov : /
 

onlvo with cniv-d-raints or not? (Y or 11): N 

[ RUN UNCONSTRAINE:) TO ALLOW SUIISTATTONS TO OVERLOAD IF THEY WANT TO. 

... SIRSrTE i n proqross ...
 

... STIRIS[TE in proqrorss ...
 

* S1TT1 'I'E ,omplit-od. 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW M,2S GRAPHITCP. ]
[ REFER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATION. ] 
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SUBISITE Menu 
50 - Display Rosults (DR) 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

So 1 ct SrIrisi'IT Function: DR 

SRSITE Rn-sult I)si play Menu
 
20 - Study Casp Substation Loading (:,C)
 

Seloct SUSTTE Result Display: $C 

Si 1w t'ation )t-, a ,o o tion Monu 
70 -- Al 1 (AT.) 

S-I ,rt Suhbtation lDat' For Roviow: Al, 

CRT nr PRTN'I ER? <RETIRJ> 

Pago: 1 I,OADITE -- Poleas( ;1.02 -- OCT. 11, 1993 -- 15:'14:50 
~**** qWAPDA CADPAD OIITPUT ********************************************- A4 

.IT B l'AllTT orl IOA DTl1G -- IINCONS'I'RATtIED ,oI,1 IT Int 
Sttirly C'a., : STUD1)Y CASE - FOT ,AVIIPAIT ' - 2002 Study Yoar : 2oo 

<- ---------- 1 rI'I ------------------------ PEFORnMAN1CE- ---------- API TA . 
IT) NAMF x Y KV MVA I) ID-I<VA I,CX lC'Y !V[) VAOIV kS!; 10 oP,. 
82 0.D) K.I,.P 61 14 11.00 16100 13759 62 14 5.8 0 371 4n14 

11 II1.W l.1,. P , 1 20 11 .00 30100 25614 64 2 ' 17.7 9202 1 Ar I I 1 
351 PA1IITI) 42 64 1 1 .00 261 0 22449 42 62 23.7 10476 177/2 ' i41R 
R00 I,.P. I S AIP 24 8 F I I .o 1 110o 12499 24 RA 12.7 141 '3 62I 22 1oll 
q0on IIATIA 67 3 11.00 5210 46461 67 30 27.1 2n014 4 r;-1 lr lVl 

1I00( io p'T'II r2 Ir I I .00 26, C( 2r304 r5 IA 21 .A 4R50 rlI0 I 1 (0 

WE GOT LUCKY! LNI, Y THE NEW SUBSTATION IS OVERLOADED, BUT ONLY 
SLTr,rTY. KHANA TS NOW THE SUBSTATION WITH THE lI(,HEST VOLTAGE DROP. 

Ifit -PFTITRN> to cor TIHIUE , or "Q" to QITI: <RETIIRH> 

Page: 2 IOAl)Sl'l'l -- Polease 8.92 -- OCT. 11, 199' -- 15::35:19 
WAPDA CADPAI) OIITPI1T ******* * 

5;1111TATION IOADI NG -- I INCONSTRATINED sOLIJTION 
Study Casn : STIIIY CASE - KOT IAKIIPAT - 2002 Study Ynar : 20o2 
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-- ---------------------- -- -- --

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

Total I Unserved ,oads 0 KVA 
Conh'r of On5p-qrvnd Loads: ( 0, 0) 

THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLAITTON. ] 

Flit *PTE'I(JRN> to CONTIM1liE, or "0" t-o QUIT: .<RETJR1I>. 

Sl,'1t-ation Y)ita Solp('t-i on Monu1 

So SulotSibtat-ion Data For Povit..,: <RE'TURN> 

-
TTI Ro.m1 

4(0 - ("a.: Si imma ry ( 'S 
S1 "IIE l)iri) lay T,,il 

Solnrt: SiTS'VET Trlscut l)iF',Play: CS 

CR' or PRtI TPER? -IF'TUPH> 

Page: 1 ,OADSI'I' -- Pn~loase A.92 -- OCT. 11, 1.993 -- r,:I5:26
W~ATIDA C'ArPAi) ITpI1l' 

Ba ':o: BASEF CASE -
Study: !''I[MY CASE -

'!TI,AIIHPAT -

K10 IAIIIPAT 

SUwu'rI'I 
1992 

- 2002 

Simmary 
-

-

IJNCnn t -ainod 
l'('onstrainodi(: 

Yntar:r 
r 

l 

2p).) 

1li'l .. , tNumbor of stuhr 
Base 

3 
Stuldy 

6 
KVA Capacity- 11 .0KV 72000 163000 

PERFORMAJCE ... Load Sorvo(1-KVA 58938 14708n6 
load 1II';Orvn(d-KVA 0 0 
'- Ilti1i;od- Mil 73.66 85. 38 

Avg 81.53 90.73 
Ma 88.83 ](01. 17 

MAX. % V.1). 44.9 27 .1 
lnad at low V.-KVA 20544 53969 

COSTS-I0n0Rs.. Sii1station 14036. 33580. 
Foodor 79389. 89784. 
l, e';rs 
 35120. 84984 . 
'Iotal C1t-. 1285,15. 208348. 

it t. E'T'rIm' to CON'I IUF:, or "Q" to QUIT: .<RETURIbt> 

STi; ITF Rrsui I t B i s I ay M01nu 

Sol-oct STIRSITE Posult Display: <RE'I.URN> 
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[ SOLVE SUfSITE WITH NORTH, CONSTRAINED, TO FORCE TRANSFER FROM NORTH. ]
 

SIJTS].TE Menu
 
40 - Solve Subsite (SS)
 

Select SUBSITE Function: SS 

Baso case or Study case? (Enter B or S): S 

Enter study year: _2002 

Feeder effort map, "/" if none: 53
 

Substation site cost map, 7"/ if none: L
 

Toad map ("/1" to return to STIBSTTE menu): 4.
 

Feeder capacity map, "/" if none: I
 

Solve with constraints or not? (Y or N): Y 
... S[IBSITE in progress ...
 

... STIPSTTE in progress ... 

* SITBSTTE completed. 

RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS.
 
REFER TO THE COMMENTS ON PAGE XX - 7 REGARDING USE OF THIS INFORMATION. ]
 

ST111STTE Menu
 
50 - Display Results (DR)
 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

Se oIect S[IBSITTE Function: DR 

SBSIT35TE Result Display Menu 
20 - Study Case Substation Loading (SC) 

Select SUJBSITE Result Display: SC 

Substation Data Selection Menu
 
70 - All (Al.,)
 

Select Substation Data For Review: AL 
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-- -- ------------ --- -- -- -- --

CRT or PRINTER? <RETURN> 

Page: I LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 1w:36: 42
***** WAPDA CADPAD OUTPUT ****************************************** ******* 

SUrSTATION LOADING -- CONSTRAINED SOLUTION 
Study Case : STUD Y CASE - KOT LAKUPAT - 2002 Study Year : 2002 

< -------------
ID NAME 
82 OLD K.L.P 

113 NEW K.L.P 

INPUT ------------- > 
X Y KV MVA D 

61 14 1.1.00 16100 
63 20 11.00 30100 

< -------- PERFORMANCE ------- > CAPTTAI, 
LD-KVA LCX LCY %VD KVA@LV LOSS 1000IT 

14301 62 14 5.9 0 404 49F7 
25445 64 25 17.7 8870 1787 1.179A0 

353 PATWIND 42 64 11.00 26100 22449 42 62 23.7 10476 1.772 31489 
800 K.R.KFTSTIAN 24 88 11.00 13100 12499 24 88 12.7 1418 627 2210n 
900 KITANA 67 37 11.00 52100 46630 67 39 27.1 28234 4585 39210 
.000 NORTH 62 1.6 1.1.00 26 99 25762 65 1R 21.7 4359 1458 119( 

[ THIS LOOKS GOOD. THERE ARE NO OVERLOADS BECAUSE IT IS ]
[ A CONSTRAINED SOLUTION, AND THE LOADINGS LOOK BALANCED. J 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSTTE -- Release OCT. 11, 1993 --8.92 -- 15:36:57 
****** 
WAPDA CADPAI) OUTPUT ************************************************** 

SUBSTATION LOADING -- CONSTRAINED SOLUTION
 
Study Case : STUDY CASE - KOT LAKUPAT - 2002 Study Year : 2002 

Total Uhnserved Loads : 0 KVA 
Center of Unserved Loads : ( 0, 0) 

[ WE ARE LUCKY AGAIN. THERE IS NO UNSERVED LOAD SO NO BARRIERS ARE ]
[ NEEDED. WE USED THE FEEDER COST MAP 53 WHICH HAS NO BARRIERS. ] 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Substation Data Selection Menu
 

Select Substation Data For Review: <RETURN>
 

SURSTTE Result Display Menu 
40 - Case Summary (CS) 

Select SUBSITE Result Display: CS 

CRT or PRINTER? <RETURN>
 

Page: 1 TOADSTTE -- Rplease 8.92 -- OCT. 1.1., 1993 -- 15:3q:07 
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****** WAPDA CADPA) OUTPUT ************************************************* 

SUBSITE Summary
Base: BASE CASE - KOT LAKIIPAT - 1992 - UNConstrained Year: 19(12

Study: STIUDY CASE - KOT TAK1IPAT - 2002 - Constrained Year: 2002 
Base Study

INPUT. . . Number of subs 	 3 6 
KVA Capacity- 11.00KV 72000 163000
 

PERFORMANCE... Load Served-KVA 58938 147086 
Load Unsorved-KVA 	 0 0
 
% IItilizorl-	 Min 73.66 84.82 

Avg 81.53 90.91 
Max 88.83 99.08
 

MAX. % V.D. 44.9 27.1
 
Load at Low V.-KVA 20544 53857
 

COSTS-bOOORs.. Substation 	 14036. 33580. 
Feeder 79389. 89751.
 
Losses 35120. 85064.
 
Total Costs 128515. 208394.
 

flit -RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

SUBSITE Result Display Menu 

Select SUIBSITE Result Display: <RETURN> 

[ WE ARE FINISHED WITH THE 2002 PLAN. SAVE THE STUDY CASE FOR POSSIL ] 
[ FUTURE USE, AND CHANGE THE CASE STUDY TITLE IN PREPARATION FOR 2007. ] 

SUBSITE Menu
 
10 - File Manipulation (FM)
 

Select SUBSITE Function: FM 	 [Go and save Study case for 2002] 
[and change case title for 2007 ] 

SUBSITE File Manipulation Menu
 
20 - Write. Data To File (WD)
 

Select SUBSITE File Manipulation: WD 

Base case or Study case? (Enter B or S) S 

Please Pnter punch filename: SCO2 
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--- -- ------------- -- --

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

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

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

* I SUBS CAPACITY COST CURVES WRITTEN TO FILE. 
* 1 LINE CAPACITY COST CURVES WRITTEN TO FILE.
 
* 8 SUBSTATIONS WRITTEN TO FILE. 
* 8 SUBSTATION HISTORIES WRITTEN TO FILE. 

SUBSITE File Manipulation Menu
 
60 - Change Case Title (CC) 

Select SUBSITE File Manipulation: CC
 

Base case or Study case? (Enter B or S): S
 

Enter title (40 characters max.): 
STUDY CASE - KOT LAKHPAT - 2007 

SUBSITE File Manipulation Menu 

Select SUBSITE FilC Manipulation: <RETURN> 

[ FROM THE 2002 RUNS AND THE FACT THAT WE WILL HAVE FIVE YEARS OF LOAD ]
[ GROWTH, WE EXPECT TO NEED MORE CAPACITY AT RAIWIND AND IN THE NORTHERN ]
[ PART OF THE STUDY AREA. 
AS A FIRST TRY, EXPAND RAIWIND AND ADD EAST. 3 

STBIRITE Menu
 
20 - Edit Substation Data (ES) 

Select SUBSITE Function: ES
 

Substation Data Edit Menu
 
30 - Modify (MO)
 

Select Substation Edit Function: MO
 

Si1bstation ID: -35.3. 

Old coordinates: ( 42, 64)
Enter new values: 

Old substation name is: 
 RAIWIND
 
Enter new name (10 characters max): RAIWIND
 

Old voltage: 11.00-KV
 
Enter new KV: I
 

Old distance limit: 100 small areas
 
Enter new limit: L
 

Current capacity steps are:
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Year MVA
 

1990 20
 
1992 26
 
2012 52
 

Enter year to modify: 2007 
Enter capacity: 52
 

[ THIS ADDS A 52 MVA CAPACITY STEP AT RAIWIND FOR 2007. 
] 
Current capacity steps 
are:
 

Year MVA
 

1990 20
 
1992 26
 
2007 52
 
201.2 52 

[ THIS LEAVES TWO STEPS AT THE SAME CAPACITY WHICH WILL BE HANDLED LATER. ] 

Enter year to modify: ] 
Do you wish to modify Substation History (Y or N)? N
 

Suhstation ID: 
 1200 

O.d coordinates: ( 68, 25)

Enter new valuns: L
 
Old substation name is: 

Enter new name (10 

EAST
 
characters max): EAST 

Old voltage: 11.00-KV 
Enter new KV: 1,
 

Old distance limit: 99 small areas
 
Enter new limit: L
 

Current capacity steps are:
 

Year MVA
 

2012 52 

Enter year to modify: 2007
 
Enter capacity: .26
 

[ THIn ADDS A 26 MVA CAPACITY STEP AT EAST FOR 2007. ] 
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---- -- -- ---------- -- -- -

Current capacity steps are:
 

Year MVA
 

2007 26
 
2012 52 

Enter year to modify: I
 

Do you wish to modify Substation 1History (Y or N)? N
 

Substation ID: I
 

Substation Data Edit Menu 

Select Substation Edit Function: <RETURN> 

[ SOLVE SUBSITE WITH EAST ADDED AND RAIWIND EXPANDED. ] 

SUBSTTE Menu
 
40 - Solve Subsite (SS)
 

Selpct SUBSITE Function: SS
 

Base case or Study case? (Enter B or S): S
 

Enter study year: 2007
 

Feeder effort map, "/" if none: 53 

Substation site cost map, "/" if none: L
 

Load map ("/" to return to SUBSITE menu): 5
 

Feeder capacity map, "/" if none: L
 

Solve with constraints or not? (Y or N): N 

[ RUN UNCONSTRAINED TO ALLOW SUBSTATIONS TO OVERLOAD IF THEY WANT TO. ] 

... SUBSITE in progress ... 
... SUBSITE in progress 

.* STJnSITE completed. 
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--------------

[ RUN TRSR TO STORE RESULTS IN MAPS. 
 DISPLAY AND REVIEW MAPS GRAPHICS. ]
[ REFER TO THE COMMENTS ON PAGE IX 
-
 7 REGARDING USE OF THIS INFORMATION. ]
 

SUBSITE Menu
 
50 - Display Results (DR) 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ]
 

Select SUBSITE Function: DR
 

SUBSITE Result Display Menu
 
20 - Study Case Substation Loading (SC) 

Select SUBSITE Result Display: SC
 

Substation Data Selection Menu 
70 - A]] (AL) 

Select Substation Data For Review: AL
 

CRT or PRINTER? <RETURN>
 

Page: 1 LOADSITE -- Release 8.92 
 -- OCT. 11, 1993 -- 15:46:1.5***** 
 WAPDA CADPAD OUTPUT ************************************************** 

SUBSTATION LOADING -- UNCONSTRAINED SOLUTION

Study Case : STUDY CASE - KOT LAKHPAT  2007 Study Year : 2007 

<------------ INPUT > <-------- PERFORMANCE -------- > CAPITAT,
ID NAME 
 X Y KV MVA D LD-KVA LCX LCY %VD KVA@LV LOSS I0001?R
82 OLD K.L.P 61 14 11.00 16100 17963 
 62 14 0
7.7 684 4979
113 NEW K.L.P 63 20 11.00 30100 
 15354 61 24 17.1 5039 901 7qO353 RATWIND 42 64 11.00 52100 27832 42 63 27.4 
 151.31 2579 39105)
800 K.R.KISI{AN 
 24 88 11.00 13100 15086 23 1.5.1
88 4152 918 22510
900 KIIANA 67 37 11.00 52100 48602 66 41 30.2 25361 4659 '1R001000 NORTH 62 16 11.00 26 99 29788 63 18 1.1.5 0 1359 8,2?1200 EAST 
 68 25 11.00 26 99 31158 69 26 23.6 
 7136 1926 17112
 

[ THERE ARE STILL OVERLOADS IN THE NORTH AND LOADINGS ARE NOT BALANCED. ]
 

Ilit eRETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSITE -- Release 8.92 
 -- OCT. 11, 1993 -- 15:46:35
****** WAPDA CADPAD OUTPUT ************************************************** 
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SUBSTATION LOADING 
-- UNCONSTRAINED SOLUTION

Study Case : STUDY CASE 
- KOT LAKIIPAT - 2007 Study Year : 2007
 

Total Unserved Loads 0 KVA
 
Center of Unserved Loads ( 0, 0) 

[ THERE IS NO UNSERVED LOAD BECAUSE THIS IS AN UNCONSTRAINED SOLUTION. ] 

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Substation Data Selection Menu 

Select Substation Data For Review: 
<RETURN>
 

SUBSITE Result Display Menu 
40 - Case Summary (CS) 

Select SUBSITE Result Display: CS 

CRT or PRINTER? <RETURN> 

Page: 1. LOADSTTE -- Release 8.92 -- OCT. 11, 1993 -- 15:46:41****** WAPDA CP DPAD OUTPUT ********************************************* ***** 

Base: 
Study: 

SUBSITE Summary
BASE CASE - KOT LAKHPAT - 1992 
STUDY CASE - KOT LAK1IPAT - 2007 

- UNConstrained 
- UNConstrained 

Year: 
Year: 

19q2 
20(17 

INP11T... Number of subs 
Base 

3 
Study 

7 
KVA Capacity- 11.00KV 72000 215000 

PERFORMANCE... Load Served-KVA 58938 185783 
Load Unservpd-KVA 0 0 
% Utilized- Min 73.66 51.18 

Avg 81.53 94.41 
Max 88.83 119.84 

MAX. o%V.1). 44.9 30.2 
Load at Low V.-KVA 20544 56819 

COSTS-1000Rs.. Substation 14036. 44025. 
Feeder 79389. 901.39. 
Losses 35120. 104208. 
Total Costs 128545. 2:38373. 

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

SUBSITE Result Display Menu 
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--------------------- -- -- -- ---

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

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

Select SUBSITE Result Display: <RETURN>
 

[ AFTER A REVIEW OF THE GRAPHICAL AND TABULAR ][ RESULTS, WE DECIDE TO ADD WEST SUBSTATION. ] 

SUJB'TTE Menu
 
20 - Edit Substation Data 
(ES)
 

Select SUBSITE Function: ES
 

Substation Data Edit Menu
 
30 - Modify (MO)
 

Select Substation Edit Function: MO
 

Substation ID: 1100
 

Old coordinates: 
 ( 52, 33)

Enter new values: L
 

Old substation name is: 
 WEST
Enter new (10name characters max): WEST 

Old voltage: I1.00-V
 
Enter new KV: / 

Old distance limit: 
 99 small areas
 
Enter new limit: j
 

Currnnt capacity steps are:
 

Year MVA
 

201.2 26
 

Enter year to modify: 2007.
 
Entor capacity: 26 

[ THIS ADDS A 26 MVA CAPACITY STEP TO WEST FOR 2007. ] 
Current capacity steps are: 

Year MVA 

2007 26
 
2012 26
 

Enter year to modify: L 
[ THIS LEAVES TWO STEPS OF THE SAME CAPACITY, WHICH WILL BE HANDLED LATER. ] 
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Do you wish to modAfy Substation History (Y or N)? N
 

Substation ID: L
 

Substation Data Edit Menu
 

Select Substation Edit Function: <RETURN>
 

SU13SITE Menu
 
40 - Solve Subsite (SS)
 

SOLVE SUBSITE WITH WEST SUBSTATION ADDED. ]
 

Select SUBSITE Function: SS
 

Base case or Study case? (Enter B or S): S
 

Enter study year: 2007
 

Feeler effort map, "/" if none: 53 

Substation site cost map, "/" if none: L
 

Load map ("/" to return to SUBSITE menu): 5
 

Feeder capacity map, "/" if ,,one: L
 

Solve with constraints or not? (Y or N): Y 

[ WE SHOULD HAVE ENOUGH CAPACITY NOW, AND IN THE RIGHT GENERAL AREAS, SO RUN ]
[ A CONSTRAINED SOLUTION BECAUSE WE KNOW SOME LOAD TRANSFER WILL BE NEEDED. ] 

... SUBSITE in progress ...
 

... SUBSITE in progress ...
 

* SUBSITE completed.
 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. ]
[ REFER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATION. ] 

SUBSITE Menu 
50 - Display Results (DR) 

[ DISPLAY THE TABULAR RESULTS AND REVIEW THEM. ] 

Select SUBSITE Function: DR 
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SUBSITE Result Display Menu
 
20 - Study Case Substation Loading (SC)
 

Select SUBSITE Result Display: SC
 

Substation Data Selection Menu 
70 - All (AL) 

Select Substation Data For Review: AL 

CRT or PRINTER? <RETURN>
 

Page: 1 LOADSITE -- Release 8.92 -- OCT. 11, 1993 -- 15:59:14 
****** WAPDA CADPAD OUTPUT ************************************************** 

SUBSTATION LOADING -- CONSTRAINED SOLUTION 
Study Case : STUDY CASE - KOT LAKTTPAT - 2007 Study Ypar : 2007 

<------------ INPUT -------------- > <--------- PERFORMANCE ------- > CAPITAl, 
ID NAME X Y KV MVA D LD-KVA LCX LCY %VD KVA@IV LOSS lOOOPr 
82 OLD K.L.P 61 14 11.00 161.00 14105 62 13 6.8 0 486 4773 

113 NEW K.L.P 63 20 11.00 30100 27629 64 21 18.9 4096 1538 Q22P 
353 RAIWIND 42 64 11.00 52100 27581 41 63 27.4 14018 2513 1916r 
800 K.R.KISHAN 24 88 11.00 13100 12999 24 89 13.8 1046 658 21197 
900 KTIANA 67 37 11.00 521-00 39847 68 42 36.9 1.651-3 38"72 29528 
1000 NORTH 62 .6 11.00 26 99 22218 63 16 13.2 2848 920 6882 
1100 WEST 52 33 11.00 26 99 13661 54 35 11.5 0 637 11228 
1200 EAST 68 25 11.00 26 99 25994 69 26 22.5 5168 1615 15398 

it <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSITE -- Release 8.92 -- OCT. 11, 1993 -- 15:59:36 
****** WAPDA CADPAD OUTPUT ************************************************** 

SUBSTATION LOADING -- CONSTRAINED SOLUTION
 
Study Case : STUDY CASE - KOT LAKHPAT - 2007 Study Year : 2007 

Total Unserved Ioads : 1749 KVA 
Center of Unserved Loads : ( 21, 78)
 

[ WE AGAIN HAVE UNSERVED LOAD THAT WILL HAVE TO BE TAKEN ]
 
[ CARE OF BY ADDING BARRIERS TO THE FEEDER COST MAP. ]
 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 
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Base: BASE CASE KOT LAKIPAT - 1992 
Study: STUDY CASE - KOT IAKTPAT - 2007 

INPUT... 	 Number of subs 

KVA Capacity- 11.00KV 


PERFORMANCE... Load Served-KVA 

Load Unserved-KVA 

% Utilized- Min 


Avg 

Max 


MAX. % V.D. 

Load at Low V.-KVA 


COSTS-100ORs.. 	Substation 

Feeder 

Losses 

Total Costs 


****** WAPDA CADPAD OUTPUT ************************************************** 

SUBSITE Summary 

[

[ 

[ 


Substation Data Selection Menu
 

Select Substation Data For Review: 


SJB"TTE Result 	 Display Menu 
40 - Case Summary (CS)
 

Select SUBSITE Result Display: CS
 

CRT or PRINTER? <RETURN>
 
- -.-.--.--.---------------


Page: 1 LOADSITE -- Release 8.92 


<RETURN>
 

-- OCT. 11, 1993 -- 1-5:59:52
 

- UNConstrained 
- Constrained 

Year: 
Year: 

1992 
2007 

Base 
3 

72000 

Study 
8 

241000 

58938 
0 

73.66 
81.53 
88.83 
44.9 

20544 

184034 
1749 

52.54 
80.99 
99.99 
36.9 

43689 

14036. 
79389. 
35120. 

128545. 

48963. 
88440. 
97912. 

235315. 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN>
 

SUBSITE Result Display Menu
 

Select sUBSITE Result Display: <RETURN>
 

GO TO MAP MATHEMATICS AND MAP EDIT TO ADD BARRIERS 
 ]
TO A COPY OF THE FEEDER COST MAP, IN MAP 65, TO HELP SUBSITE J 
WITH UNSERVED LOAD. SEE PAGE IX 
- 36 FOR MORE EXPLANATION.
 

SUB;TTE Menu 
70 - Map Edit (ME)
 

Select SUBSITE 	Function: ME
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----------------------- -- -- -- --

Map Edit Menu
 
88 - Map Mathematics (MM)
 

Select Map Edit Operation: MM
 

Map Mathematics Menu 

10 - Copy a Map (CM) 

Select Map Mathematics Function: CM 

To Map(I), From Map(J) 

Enter I, T: 65,53 

Enter I, J: L 

Map Mathenatizs Menu
 

Select Map Mathematics Function: <RETURN>
 

Map Edit Menu
 
41 - Set Line To a Value (SL)
 

Select Map Edit Operation: SL
 

Map Number: 65
 

Map number: 65 Name= BARRIER MAP
 
Set line from (X1,Y1) to (X2,Y2) to value A
 

Enter Xl,Yl, X2,Y2, AND A: 180,42_80,999 
Enter XI,YI, X2,Y2, AND A: 1I1-50 L50,999 
Enter Xl,YI, X2,Y2, AND A: 52,27,_4,27,999 
Enter Xl,YI, X2,Y2, AND A: 22_1_62999 
Enter X1,Y1, X2,Y2, AND A: / 

Map Edit Menu
 

Select Map Edit Operation: <RETURN>
 

[ SOLVE SUBSITE WITH BARRIERS ADDED TO THE FEEDER COST MAP. ]
 

SUBSITE Menu
 
40 - Solve Subsite (SS)
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Select SUBSITE Function: SS
 

Base case or Study case? (Enter B or S): S
 

Enter study year: 2007 

Feeder effomt map, "/" if none: 65
 

Substation site cost map, "/" if none: L
 

Load map ("/" to return to SUBSITE menu): 5
 

Feeder capacity map, "/" if none: L 

Solve with constraints or not? (Y or N): Y
 
... SUJBSITE in progress ... 

... SUBSITE in progress ... 

* SUBSTTE completed. 

[ RUN TRSR TO STORE RESULTS IN MAPS. DISPLAY AND REVIEW MAPS GRAPHICS. 
[ REFER TO THE COMMENTS ON PAGE IX - 7 REGARDING USE OF THIS INFORMATION. ] 

SUBSITE Menu
 
40 - Solve Subsite (SS) 

[ DISPLAI." THE TABULAR RESULTS AND REVIEW THEM. ] 

Select SURSITE Function: DR 

SUBSITE Result Display Menu
 
20 - Study Case Substation Loading (SC)
 

Seloct SUBSTTE Result Display: SC
 

Substation Data Selection Menu 
70 - All (AL)
 

Select Substation Data For Review: AL
 

CRT or PRINTER? <RETURN>
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Page: 1 LOADSITE -- Release 8.92 
 -- OCT. 11, 1993 -- 16:02:1.4

****** WAPDA CADPAD OUTPUT ************************************************** 

SUBSTATION LOADING -- CONSTRAINED SOLUTION
Study Case : STUDY CASE - KOT LAKHPAT - 2007 Study Year : 2007 

< ------------- INPUT -------------- '> < -------- PERFORMANCE ------- > CAPITAL
ID NAME X Y KV MVA D LD-KVA LCX LCY %VD KVA@LV LOSS 1000Rs
82 OLD K.L.P 61 14 11.00 16100 15915 61 14 7.7 
 0 548 8730
113 NEW K.L.P 63 20 11.00 30100 29931 63 21 17.3 4254 1548 16153
353 PAIWIND 42 64 11.00 52100 26914 40 65 27.7 14319 2438 43038 

800 K.R.KTSHAN 
 24 88 11.00 13100 12911 
 24 89 13.5 1046 660 25395

900 KIIANA 67 37 11.00 52100 47837 68 40 36.9 25026 4868 313731000 NORTH 62 11.00
16 26 99 16604 64 15 14.6 4864 1114 6456


1100 WEST 52 33 11-00 26 99 16444 53 5417
37 27.3 1344 12617

1200 EAST 
 68 25 11.00 26 99 19227 71 25 22.6 4354 1161 
 2251 

[ THIS IS NOT A GREAT BALANCING OF LOADS BUT WE WILL ACCEPT IT. ] 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Page: 2 LOADSITE -- Release 8.92 -- OCT. 11, 1993 -- 16:02:49
*-**** WAPDA CADPAD OUTPUT ************************************************** 

SUBSTATION LOADING --
 CONSTRAINED SOLUTION

Study Case : STUDY CASE - KOT LAK11PAT - 2007 Study Year 
: 2007
 

Total Unserved Loads : 
 0 KVA
 
Center of Unserved Loads : ( 0, 0) 

[ THERE IS NO UNSERVED LOAD BECAUSE THE BARRIERS TOOK CARE OF THE PROBLEM. 

flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Substation Data Selection Menu
 

Sel,'- Substation Data Review:
For <RETURN> 

SURB rTE Result Display Menu
 
40 - Case Summary (CS)
 

Select SURSITE Rrsult Display: Cs 

CRT or PRINTER? <RETURN>
 

Page: 1 LCADSITE -- Release 8.92 -- OCT. 11, 1993 -- 16:03:20****** WAPDA CADPAD OUTPUT ********** 
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SUBSITE Summary
Base: BASE CASE - KOT LAKHPAT - 1992 - UNConstrained Year: 1992 

Study: STUDY CASE 
- KO! LAKHPAT - 2007 - Constrained Year: 2007 

Base Study

INPUT... Number of subs 
 3 8
 

KVA Capacity- 11.00KV 72000 241000
 

PERFORMANCE... Load Served-KVA 
 58938 185783 
Load Onserved-KVA 0 0 
% Utilized- Min 73.66 51.76 

Avg 81.53 80.42
 
Max 88.83 99.77
 

MAX. % V.D. 44.9 36.9
 
Lopd at Low V.-KVA 20544 59280
 

COSTS-100ORs.. Substation 
 14036. 48963.
 
Feeder 
 79389. 117336.
 
Losses 
 35120. 109448.
 
Total Costs 128545. 275747.
 

Hit <RETURN> to CONrINuE, or "Q" to QUIT: <RETURN> 

SUBSITE Result Display Menu
 

Select SUBSITE Result Display: <RETURN>
 

[ THE PLAN FOR 2007 IS COMPLETE. SAVE THE CASE STUDY FILE FOR POSSIBLE ] 
[ FUTURE USE, AND THE DISPLAY THE SUBSTATION DATA FOR A FINAL REVIEW OF J
[ THE GOMPLETE SUBSTATION PLAN FOR THE ENTIRE STUDY PERIOD. ] 

SUBSTTE Menu
 
10 - File Manipulation (FM)
 

Selenct SUJSITE Function: FM 

SUBSITE File Manipulation Menu
 
20 - Write Data ro File (WD)
 

Select SUBSITE File Manipulation: WD 

Base case or Study case? (Enter B or S): B
 

P]oase enter punch filename: BC92 

* ]. SUBS CAPACITY COST CURVES WRITTEN TO FILE. 
* 1 LINE CAPACITY COST CURVES WRTTTEN TO FILE. 
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--------------------------------------------------------------------------------

* 5 SUBSTATIONS WRITTEN TO FILE. 
* 5 SUBSTATION HISTORIES WRITTEN TO FILE. 

SUBSITE File Manipulation Menu
 

Select SUBSITE File Manipulation: <RETURN>
 

SUBSITE Menu
 
20 - Edit Substation Data (ES)
 

Select SUBSITE Function: ES
 

Substation Data Edit Menu
 
40 - Review (RE)
 

Select Substation Edit Function: RE
 

Basp case or Study case? (Enter B or S) : S
 

Substation Data Selection Menu
 
70 - All (AL)
 

Select Substation Data For Review: A 

CRT or PRINTER? <RETURN>
 

Page: 1 LOADSITE -- Release 8.92 
 -- OCT. 11, 1993 -- 3.4:41:55 
****** WAPDA CADPAD OUTPUT ************************************************* 

SUB3SITE Input Data ... Study Case-

ID Name 
82 OLD K.L.P 

113 NEW K.L.P 

353 RAIWIND 

800 K.R.KISIHAN 
900 KHANA 

1000 NORTH 
1100 WEST 
1200 EAST 

IX 
61 

IY 
14 

KV 
11.00 

Dist 
100 

Year 
1990 

MVA 
13 

63 20 1.1.00 100 
1992 
1990 

16 
26 

42 64 11.00 100 
3.992 
1.990 

30 
20 

24 
67 

88 
37 

11.00 
11.00 

100 
100 

1992 
2007 
1997 
1994 

26 
52 
13 
26 

62 
52 
68 

16 
33 
25 

11.00 
11.00 
11.00 

99 
99 
99 

1997 
2002 
2007 
2007 

52 
26 
26 
26 

2012 52 
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[ REMEMBER THAT SEVERAL SUBSTATIONS HAD TWO STEPS WITH THE SAME CAPACITY. ][ THAT DOES NOT AFFECT THE PROGRAM RESULT BUT, FOR SIMPLICITY AND ORDER, ][ THE SECOND OF THE TWO IDENTICAL STEPS WAS REMOVED BEFORE THIS DATA WAS ][ DISPLAYED. THAT STEP WAS NOT SHOWN. ]
 
flit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN>
 

[ WE ARE FINISHED. GO TO THE PRIMARY MENU AND EXIT FROM THE PROGRAM. ] 

Hit <RETURN> to CONTINUE, or "Q" to QUIT: <RETURN> 

Substation Data Selection Menu
 

Select Substation Data For Review: 
<RETURN>
 

Substation Data Edit Menu
 

Select Substation Edit Function: <RETURN> 

SUBSITE Menu
 

Select SUBSITE Function: <RETURN> 

Primary Menu
 
90 - Exit SUBSITE (EX)
 

Select Primary Operation: 90
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X. FEEDER PLANNING
 



X. FEEDER PLANNING
 

A. GENERAL
 

Distribution feeders are an important part of the distribution
 
system. Feeders are the vital link between the Grid Stations and 
the consumer. Quality of service and the cost of s-rvice depend to 
a great extent on the quality of the feeder network. This quality 
includes not only reliability but also the amount of losses, the 
amount of voltage drops, the power factor, etc. By proper feeder 
planning, the utility can provide quality service and, at the same
 
time save itself money by controlling or reducing losses, by
 
reducing costly outages, and by reducing capital expenditures as a 
result of strengthening the system where it will do the most gonci. 

FEEDERSITE is the CADPAD module that gives the planner the 
capability of doing effective feeder planning. It can help him to 
do short-, intermediate-, and long-range feeder planning. He can 
also use FEEDIRSITE to fine-tune the Grid Station plans developed 
using SUBSITE, taking into account the actual feeders of the 
system. Figure X-1 shows the kinds of data required, much of it 
from other CADIPAD programs, and some of the results that can be 
realized from using the program. 

As a short-range planning tool, FEEDERSITE can help the planner to 
determine the optimal switching configuration for the existing 
system and it can help him perform contingency studies by 
reconfiguring the system for outage conditions chosen by the 
planner. These outage conditions can include single or multiple
 
contingencies for Grid Stations, Grid Station transformers, feeder
 
breakers, feeders, or sections of feeders.
 

For intermediate or long-range planning, the program will help tile 
planner to locate optimal feeder routes and to determine the proper 
sizing of conductors for future load conditions. It can also help 
him investigate the effects of changing distribution voltages, 
standard conductor sizes, loading policies, etc. He can also 
perform contingency studies on the future system. 
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FIGURE X-1 - FEEDERSITE INPUTS AND OUTPUTS
 

For system alternatives and contingencies, the planner must rundifferent cases, making changes to the data. The program does notdesign cases, runor cases automatically. However, most changes
are easily made. 

B. INTRODUCTION TO FEEDERSITE
 

1. Program Capacities
 

The FEEDERSITE program is dimensioned to handle the following

amounts of data:
 

* 999 Feeder types
 
* 7000 Buses
 
* 20 Load years for each bus
• .4000 Feeder segments (max of 20 connected to a bus)
S 1.00 Source Nodes 
* 5 Capacity steps per source node
 

1 Regulator types
100 
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2. 	 Data Requirements
 

Following irs a discussion of the different types of input data 
required by the program:
 

a. 	 Feeder Types
 

Feeder type data can be brought in via files dumped from 
FEEDERDESIGN or WIDGIT, or they can be entered into the 
database via the program data editor. Each feedor type
 
consists of the following data fields: 

i. 	 Feeder type ID number - A unique integer from I to 
999, 	used to identify a feeder type. Unique means
 
that 	each ID number can only be used once. 

ii. 	 Feeder type name - A 14-character alphanumeric 
description of the feeder type.
 

iii. 	 Number of phases - Only integer values of 1., 2 or 3 
are accepted.
 

iv. 	 Reconductor type - The feeder type ID of the feeder 
type to which the program may upgrade this feeder 
type. This must be defined as a feeder type ID. 
See Section X.C for an important discussion on 
these types. 

V. 	 Capacity - The maximum power allowed through the 
feeder, in MVA. There are three different ratings; 
thermal, economic, and emergency. The user can 
toggle among these, for data entry and for 
analysts, by using the "TC" (Toggle Capacity) 
command for any menu. 

vi. 	 Resistance an(] Reactance - Impedances expressed in 
per unit on a 100 MVA base, per mile or kilometer. 
The units system is specified in the System Control 
Parameters. 

vii. 	 Capital Cost - The capital investment requirod to 
build or reconductor a feeder to this type, in 
thousands of rupnes, levelized (annual i zed) , per 
ki l ometoer. This should be 0.0 for existinq 
feeders, but non-zero for new or reconductnr typos. 

vi..i. 	 i ,near Cost - An approximation of the leveliznd 
cost of sending power through the feeder, in rupe-rs 
per kVA per kilomter, including capital costs and 
costs of losses. This Js required only for 
existing feeders and only if optimization option 3 
(load x cost) is selected.
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b. 	 Regulator Types
 

Regulator 
types data may come in via Card Image files
 
from FEEDERDESIGN or WIDGIT, or may be entered via the
 
program editor. The data fields for regulator types are:
 

i. 	 Regulator type number 
- A unique integer from 1 to
 
999, used to identify a regulator type. These are
 
referenced in the Feeder Segment data.
 

ii. 	 Regulator type name - A 14-character alphanumeric

description of the regulator type. 

iii. 	Capital Cost - The total levelized cost of the 
regulator, in thousands of rupees. 

iv. 	 Voltage rise - The percent at the regulator,
typically entered as the rise at the maximum tap
settinq of the regulator so that minimum voltage
drops are obtained from the distribution system 
study.
 

C. 	 Bus Locations
 

Bus locations data normally comes 
in via a Card Image

file from FEEDERDESIGN or WIDGIT, but can also be entered
 
via the program editor. 
 Bus location data consists of
 
the following fields:
 

i. 	 Bus ID number - Any unique integer from 1 to 32767, 
used 	to identify a bus location ID.
 

ii. 	 Bus name - A 14-character alphanumeric description

of the bus. This field is not normally used, 
except for special buses such as those which are 
designated as source node buses.
 

iii. 	Bus X and Y coordinates - Two fields containing the 
X and Y coordinates of the bus, in the FEEDERDESIGN 
coordinate system. Size limit is 99,999,999.99. 

iv. 	 Region name - A 14-character alphanumeric name used 
to identify the bus with a region. The region may
define a feeder, Grid Station, subdivision, or 
whatever the user wishes. This field can be used 
to retrieve groups of related buses.
 

V. 	 Source node assignment - Specifies the bus number 
of the source node that the bus is normally served 
from. The bus must be defined, and a source node
 
bus must be served from itself.
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vi. 	 Phases present and loaded - A three digit code 
identifying which phases are present and which 
phases are loaded. The first digit represents

phase A, the second phase B, and the third phase C.
 
A value of 0 means the phase is not present, 1
 
means it is present but not loaded, and 2 means 
it
 
i.s both present and loaded.
 

d. 	 Loads
 

Lcad 	data normally comes iJn via Card Image files from
 
FEEDERDESIGN, WIDGIT for the base year, and from IOADSITE 
for future years, However, it also can be entered via the 
program editor and consists of the following fields also. 

i. 	 Bus ID number - Any unique integer from I to 32767. 
The bus must be defined in the bus location data. 

ii. 	 Year - Any year defined in the database. Up to 20 
years can be defined and a bus can have load 
entered for any or 
all of the years defined.
 

iii. 	 KWATTS and kVARS - Two fields defining the real. and 
reactive components of the load at the bus. Values 
can range from 0.0 to 99,999.
 

e. 	 Feeder Segments
 

Feeder secments connect two buses with a feeder type.They 	normally come in via Card Image files from
 
FEEDERDESTGN or WIDGIT, but may also be entered via the
 
program editor. 
 Feeder segment data consists of the
 
following fields:
 

i. 	 Terminal bus numbers - Two numbers identifying two 
buses at ends the segn ent. The mustthe of buses 
be defined in the bus location data. Bus pairs
must be unique, but order is not important. 

ii. 	 Switching status 
- A one digit code indicating the 
switching status of the segment. means a1 
normally-closed switch, 2 a normally-opened switch, 
and 0 no switch. 

iii. 	 Phasing - A four-digit code defining if the phases
and neutral conductor are present, and what 
physical position they occupy. 
The first position

is for phase A, the second for phase B, the third 
for 	 phase C, and the fourth for the neutral 
conductor. A zero in the position means the phase 
or neutral is not present, and a 1,2,3, or 4 tells 
which physical position 
it is in. For example,
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2003 	 means phase A is in position 2 and the neutra I. 

position Phases and areis in 	 3. B C absent. 

The WAPDA standard is as follows:
 

Facing the Grid Station, if one starts 
counting from the left:
 

Phase A is in position 1 
Phase B is in position 2

Phase C is in position 3
 

There is no neutral. in the 11 kV system. The phase
code for this configuration is, therefore, 1.230. 

iv. 	 Feeder type number - Specifies the feeder type of 
the segment. The feeder type must be defined.
 

V. 	 Segment length - Length of the segment in user's
coordinate uni ts, this length may or may benot the 
straight-line distance between the two buses. 

vi. Feeder segment name - A 14-character alphanumeric 
description of the feeder segment. 
 This 	field is
 
not normally used. 

vi.i. 	 Regulator type number - An integr from 1. to 999
specifying the regulator type of a regulator on the 
feeder segment. The value is 0 if'no regulator is 
present. 

f. Source Nodes
 

Source nodes are used to define power sources, and can be
used to represent Grid Stations, Grid Station 
transformers, Feeder etc.Breakers, In FEEDERSITE either 
the Grid Station or the Grid Station transformers should 
be takon as source nodes. This data can be brought in
via a Card Image file from SUBSITE, in which case it
woiil.d probably represent each Grid Station a singleas 
source node, or via a Card Image file from FEEDERDESTGN 
or WIDGIT, in which case it may represent each Grid
Station transformer or each feeder breaker as a source 
node. 
 The data can also be entered via the program 
edi tor.
 

Each 	 source node can have Ip five yeirs ofto build. In
other words for five different years of the study period,
a source node 	 can be set to different combinations of 
voltage level and capacity. An example might be an

existing Grid Station that 	 picks tp capacity by load 
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transfer in one year, changes voltage annther year, adds 
capacity in two other years. The data could be: 

Bus Name Voltage MVA Capital Cost Build Year
 

789 Old GS 6.35 7.0 
 0.0 1984
 
6.35 13.0 
 0.0 1.992
 

14.43 13.0 20.0 
 1994
 
14.43 26.0 
 70.0 1.997
 
14.43 52.0 120.0 
 2002
 

Following is a description of the data fields:
 

i. 	 Source node bus number - A bus number, definud in 
the bus location data, where a source node is 
located.
 

ii. 	 Source node name - A 14-character alphanumeric 
description of the source node.
 

iii. 	Voltage - The line-to-neutral voltage in kV. A 
different voltage can be specified for each of up
 
to 5 years of build.
 

iv. 	 MVA Rating - The 3-phase total. MVA of capacity.
Capacities can be given for up to I5 years of build. 
This typically represents the normal loading

capacity of the utility but could be a de-rated 
value or an emergency value if the user desires. 

v. 	 Capital cost - The total level ized cost, in rupons, 
of building or upgrading to the capacity stop of
the build year. Maximum value is 999,,99.99. This 
is used in tabulating the ccst of the expansion 
plan.
 

vi. 	 Bui d year - An integer from 1 to 9999 
representing the year of build of the voltage level 
and/or capacity level of a step. Up to five steps 
are allowed for each source node.
 

g. 	 System Control. Parameters
 

The system control parameters define global. variables 
such as costs, units, and voltage and power factor 
limits. They also define the controlling parameters to
 
be used by the program. They are:
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i. Unit system - Either English or Metric units. 

ii. User unit - flow many feet or meters i n one 
coordinate system unit. 

iii. Power factor - A percent power factor from 50. to 
100. Used 
to convert kVA load data 
into kW and
 
kVAR loads.
 

iv. Cost of losses - A rupee/kW/year figurerepresenting the demand cost of losses and the energy cost of losses combined. For WAPDA, a value
of 8000.0 has 
been used previously. Table X-1
gives the calculation of the cost of losses. 

v. Voltage drop limit - A percent value for voltage
drop, used only with voltage taperi.ng, as a target:,
and for displaying of low voltage buses. 

vi. Program optimization options an( constraints -
Covered in Section 3. below.
 

vii. Load ratio - A percent value used to ratio all
loads in the study system up or down. It dons not: 
affect the database, only the optimization casebeing run. A value of 99 ratios loads down orinpercent and a value of 101 ratios them up onn 
r ercent. 

viii. Cost of switch i ng - The level i-zed cost, i nthousands of rllpr's, of insta] i ng a swi.trh.Entering a value will probably reduce the number ofsw i tch i nq opera t i ons. Costs of switches are not
included in the cost summary so the user shou ld 
keep that in mind when comparing costs.
 

ix. Maxi mum switch i ng operations - The number ofswitching operations the user wis!7hes to gi.ve as atarget. [ f the program exceeds the target a 
message is given. A value of zero means there is 
no maximum. 
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TABLE X-1
 
CALCULATION OF THE COST OF LOSSES
 

C = D -I 8760 * AF * E = 8000 rupees/W,,ear
 

C = Cost of Losses (Rs/kW/year)
 

D = Levelized Annual Demand Cost of Losses (Rs/kW/yenr)
 

This is the cost to build up the system to servo one 
kW of demand 
includes the 
substation. 
substation, 

(usually taken as the peak kW). This 
cost up through the fenders to the 11 kV 
Some utilities also include some nf the 

sub-transmission, transmission and 
generation costs. 

8760 = Number of Hours per year 

T,F- Loss Factor 
= a * Load Factor + (l-P) * Load Factor ** 2 

Load Factor 


.5 

.5 


.6 

.6 


.7 


.7 


E = Energy cost (Rs/kWIIR) 

a 


.15 


.30 

.15 

.30 


.15 


.30 


Loss Factor
 

.29
 

.33 
.40 
.43
 
.52 
.55 
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3. Program optimization Options and Constraints
 

Tab la X-2 sIhows the different options and . contra i nt 
ava i lab] e to the user when he is prcpar i ng to run the f (et
optimiza tion. There are quite a fr;w possible combinati.ons of 
these options but some combinations are not alowed by thn 
program:
 

* 	 If t-he user chooses .ptimization option 0, th" prnriram 
wi.1 1. ignore any capaci ty restrict ions and w i I I not
reinforce any feeder segments. It wil simply evalat11,e 
the existing system confiquration. 

0 	 if the usrr chooses not- to recoq.ni z feeder capnr-it-ior. 
then he cannot rch Ore to rt i fOrce r colers for i1(trmr-,1 
capncity or" fol- voltfl(10 relief. 

0 If the user choosn; not to re.i nforce rld-rs f r, 
capacity, he may not choose to reinforce for vnl tair 
relief. 

If th, ,ser choose not- to rocognize feeder eapa "i t: ',t" 
'31-(1 f tatinn capncit-i n, he may not c-hoose to :e: lt ir 
radial solutions because there wi l. tint he any. 

TALTE X-2 
AVAILABLE OPTIMIZATTON OPTIONS AND CONSTRAINTS
 

Recoqniz.r, Grid f ttion Capacities? Y or N 

Recocjnize Feedr Capr -ii? Y or N 

Cnnsider Feder lPoi forcements? y or N 

Reinforce Feeders for Voltage Relief? Y or N 

Which op1 imizatinn Option? 0,1,2, or I 

(0) 1lase Case, No optimization, 
(1) 1, ard x ) istance 
(2) Load x osi stanrce 
(3) Load x Cost 

Accept Nnn-Radial Sol.ution? Y or N 

The usor will want to choose different combi nations of options 
depending on di fferent circumstances: 

X - 1.0 
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Choose Optimization Option 0 to get a base of comparison
for other car:es, and to see where the problems are in t:he 
existing system configuration.
 

* Choose Optimization Option 1, and then Optimization
Option 2, and compare the results. Option 1 willmaximize the reliability and option 2 will minimize the
 sum of the voltage drops across the system. Comparinq
thpeq two may give some insights into the system. 

Choose Optimization Option 3 to got -the lnstm-r'ost 
system, considering both capital costs and cost of!losses. The feeder types linear cost data is required
for this option. 

Choose not to recognize the Grid Station and feedercapacitien and the program will tell how it would ut i 1i zothe system if it could exceed the capacities. This will.give some idea of what the Grid Stati on and feeder 
capacities should he. Keep in mind, thouqh, that if thefeeder capacities were different, the impedances wouldalso be different and the solution would be different. 

Choose to recognize Grid Station and feeder capanities,
and to not consider feeder reinforcements, and the program will tell what loads, if cannotany, be served bythe existing system even by switching to an optimal.configuration. 
 This will help the user see 
what areas
 
need relief. 

Choose to recognize Grid Station and feeder capacitins,
and to consider feeder reinforcement, and the programwill. tell what feeder reinforcements are needed to servethe loads within the Grid Station capacity restraint.s andwi.thin the possible reinforcements of the feeders. 'lhiswill hel.p tihe user see where more Grid Station capacity
js needed and where additional feeders may need to be 
added. 

Choose to reinforce for voltage relief and the program
will tell what reinforcements would help increase thevoltage at low buses.voltage However, the program doesnot consider whether it would be economical to do so andthe user should compare the cost with the benefit:, and
also with the cost of other possibl.e solutions such as 
capacitors and regulators. 

Choose optimization option 3, to recognize the Grid
Station and feeder capacities, and not to consider feederreinforcements, and the program wi.l yougive the system
which minimizes the cost of losses.
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4. How FEEDERSITE Works
 

a. The Algorithm
 

FEEDERSITE is designed to model the distribution system 
of Gr id Stations and feeders as a 1inear transshipment
problem that can be solved by linear opt:imizat-ion 
techniques. It represents buses as nodes, and ferder 
segments as arcs, and applies constraints accordinq to 
the loads and capacities in the database, and according 
to the systm control parameters selected by the user. 

FEEDEISITE can solve large systems, with up to 7000 hun.-s 
(nodes) and 14000 feeder segments (arcs) in a short timr, 
because it uses a linear optimization algorithm as 
opposed to an non-linear algorithm which would take murh
 
more time. That means that every thing in the problem
 
must be represented as linear.
 

Since distribution systems are non-linear in nature, some
 
approximations are made so they can be model led and 
solved as linear. This means that speed of analysis is 
paid for by some loss in precision and accuracy in the 
soluti on. 

One major non-linear quantity to be dealt with is the 
cost of serving load through a feeder segment, as a 
function of the power flow. So, in order to optimize the 
cost, non-linear costs must be represented as F 1inra
function, which is done via the linear cost data field in 
the feeder types data.
 

The optimization algorithm solves for the power flow in 
each feeder segment, not including losses, based on thr, 
options chosen by the user. After the optimization is 
complete, the program computes losses, voltage drops, 
feeder reinforcement steps, costs, etc., based on the 
results of the optimization and on generally accepted 
formulae for calculating these quantities.
 

b. The Program Structure
 

FEEDERSITE, like the other CADPAD programs, is run via 
interactive menus. But, unlike the other programs, all
 
the major end-use functions are presented in the Primary 
Menu and only those functions that can be executed at the 
time appear in the menu. After the function is selected, 
the program guides the user to other parts of the proqram 
that are needed to complete the function.
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The system to be optimized can be set ur 
in two di fforent
 
ways. One is to create a Card Image Case Study fi In,
either in FEEDERDESINI or in FEEDERSTTE, ai,, then have 
the program optimize the Case Study fi e. The other way
is to select a sturly system from the databas-e and 
optimize that. 
 The user can select the entire database 
or he can include and exclude different parts of the 
system stored in the database. The second way Is much 
more flexibl.e there may times abut be when using Case 
Study file is more convenient. 

The Card Tmage, ASCTTI format, Case Study file can he,
edited outside the program, but the database, which is a
binary, random-access file, can only be edited in the 
program, either with the program edi.t.or or by read nq in
data from Card Image files of the proper format. One
acceptabl.e format is that of a Case Study file. 

C. The End-Use Finctions 

The Primary Menu end-use are below:functions described 

i. Optimize Existing Case Study Fie
 

This function allows the user to optim.ize a study
system stored in a previously saved Case Study
file, allowing him to avoid having redefineto the 
study system previously defined. 

ii. Create Case Study File/Optimize
 

rhis allows the user to select a system from the 
database and then either create a Case Study file 
of that system or optimize that system. Tf he 
creates a Case Study file he may also optimize it. 

iii. Edit/Display Data
 

Th .is gives the user access to the program elitor
where lie may add, modify, delete and display all 
the types of data.
 

iv. Auxiliary Data Operations
 

This selection gives the user access to two
functions which can relieve him of the tedious 
tasks of computing the linear costs for feerlr 
types, and of connecting buses in a new area 
together with feeder segments.
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V. 	 Create New Database for Case Study File
 

This can be useful in two ways, one is to he able 
to create a new database directly if the urer 
already has a Case Study file, and two is to be 
able to modify a Case Study file with the proqram 
editor by bringing it into a database and then 
dumping it back to a Case Study file after it is 
mod i f i ed. 

vi. 	 Send Data to Other CADPAD Programs
 

The user can send bus location dai-a to I.OAISI'TE for 
the aggregation of forecast loads onto them, and ho 
can send source node data (Grid Stations) to 
SIll]SITE using this selection. 

vii. 	Receive Data from Other CADPAD Program/Restore from 
Backup 

This allows the user to read in the following Card 
image ASCII files. 

* 	 FEEDERSITE database backup file 

FEEDERSITE database format fi. es from 
FEEDERDESIGN or FEEDERSITE 

* 	 Source node data from SURSTTE 

viii. Backup Study System
 

This lets the user save selected data in an ASCIT 
f i I.e. 

ix. 	 Optimize Database 

This function bypasses the soloction process and 
optimizes the entire database system. 

x. 	 Select Another Database
 

This item appears in the menu onl.y after the. usrnr 
has selected a database, and allows him to switch 
to another.
 

xi. 	 Select Another Study System 

Trhis item appears in the menu after the user has 
selected a study system, and allows him to select 
another from the same database. 
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d. Hidden Commands
 

In addition to the menu selections, the following
 
commands can be executed from any menu prompt:
 

UP,EX,<RETURN>,/ 	 Go back one menu
 

PM 	 Go to Primary menu
 

TR 	 Input commands from transfer
 
file
 

OO,ON,OF 	 Turn menu displays on and off
 

AN 	 Toggle between alpha and
 
numeric command codes displayed
 
in menus
 

EU 	 Edit user session constants
 
such as terminal type, graphics 
options... 

CD Change display device (CRT or 
printer) 

CG Change graphics device (mouse, 
joystick, cursor arrows) 

CT Change titl e of tabular 

di.splays 

-S Spool the printer output file 

TC 	 Toggle feeder capacity between
 
thermal, economic, and
 
emergency capacities
 

CU 	 Change User Session Constants
 
file
 

OU 	 Exit out of user session
 
constants edi.t
 

FO 	 Toggle between Fast 
Optimization options of memory 
resident and disk resident Case 
Study File 

A menu of these commands can be displayed by entering a 
"?" from any menu. Return from 	 this menu by entering
,,QQ,,. 
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5. FREDERSITE Outputs 

a. Graphical Outputs 

Input and Output system diagrams are enhanced 
pan, labelling, decluttering, and other featuresflexible graphics displays of the data and theHard copies of all the graphical displays
obta ned. 

by zoom, 
for very 
resul ts. 

may be 

i. Input System Diagram
 

This graphical display shows the entire system orthe selected system diagram, showing source 
nodes
and feeders, distinguishing between opened, closed,

and un-switchable segments, and showing segments
created by the CONNECT option. 
 Bus, segment, and
 source node labeling are-available. 

ii. Optimized System Diagram
 

This display shows the enti-re system or 
 theselected 
system after optimizati.on. 
 This display
shows whether segments were reinforced, switched,
overloaded, or unchanged. It also shows lowvoltage buses and which Grid Stations are serving
low voltage buses. 
 it shows overloads GridStations and unserved loads. A graphical tracefunction is also available. 
 Labeling is availahlefor components of the system as well. as for thnoptimization results such as voltages, flows, etc. 

iii. Linear Cost Calculation Displays
 

Graphical representation of the Capaci ty/Costcurves of the feeder types, along with computed nd
user-entered linear cost curves, let the user see,graphically, exactly what is involved in the linear 
cost approximation of a feeder type and i ts 
possible reinforcements. 

b. T bular Outputs
 

Extensive output options are available for viewing andsaving the optimization results. Displ.ays are availablefor out putting optimal power flows in the feedersegments, switching status changes, reinforced segments,source node summary, unserved loads, non-radial segment~,and input data review. Several of these displays
multiple options of selection criteria 

havo 
availablo I-or t'h 

display of data. 
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As an example, optimal, power flows ran 
be display,-d Ur
neighboring segmrmit.s of 
a given bus, by sel 
ctd rnrr.

nodes (with optional criteria of: innhru('all, nrlor
loadinj, vntago sourcedrop, ndole name or inu,t t,
coordinate window, capacity, and capital cnst), and byselected feeder-segments (also with optional ci- i tI't- onof: all, fender loading, line loss, bus number or namo,coordinate window, feeder andtype, regulator typn).
Souirce node summar ies also hav multiplo di cp lay
criterion available. 

C. Outputs to Other PrnaramQ 

Feeor soqmnt data c'an be sent to [FFfERlESIG, cn thruser can transfer switching chanq s and/or f r-l- r re in forcements to that program morefor deta i 1ed ana 1ys i i wi th road Flow, Short: Circui t, etc. modules. '11hn ,enchanges 
can also be stored in the FEEDERSTTE database. 
Sourro norle data he toran sent SI"SI'E. 

6. Typical Application
 

There are 
many ways to use FEEDERSITE and different path to
the same end. The procedure steps below are just one of many
ways the program can he applied. 

a. Run FEEDER")ESTGN and create either FEFITEEIr'r.:a ("at,
Study file or a FEEDERSrTE database file. 

h. In PREIF::r'TE ei.thor create a database from the ('a-,,Study file or create a database and bring i n the di'a
from the database file. 

c. Run the program to reconfigure the base year swi [-hinq,

using either the Case Study file from FEEDERDE!lI,N or the 
system stored in the database. 

d. Run th1e program for basethe year, xi t-i ncrconfiguration, and compare those resi lts with tmo rosulti
of op c. to see the improvement. 

e. In T,OADSITrE determine what areas wi 1 develop in thefuture, and add buses in FEEDERSITE to serve the fuhtur, 
areas. ane a separate region name for the futuire buses. 

f. Run the COnIIECT opti On to add feeders connoting. thefuture bus.s to each other. Manully add snt-, to
connect appropriate future buses to buses in the existinsystem. 
 In other words, tie in the future feeders with
the existing feeders.
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g. 	 Send bus data to run toTADSITE and NODESTM ar-,!iqn
forecast loads to the buses for the forecast years. 

h. 	 Bring loads from NODESITM into the FEEI)IRSr TE datallase mrthe forecast years. Also the user may brinq in (;rid
Station data 	 sent from a SITBSITE database. 

. • Add rei n forcemont sequences and r- i n forcieint- feodcrtypes to the database. Add any other data not: yet
completed. Use the program to compute linear costs in 
all existing foecdo.r types. 

j. 	 Run the program for different years, starting wi th thr,
first forecast year and ending when 	 the user think.s hehas gone more 	 than far enough into the futurv'. Tlhe program wi 1 1 add feeders i n future areas as they areneeded. Manually connect new Grid Stations ink"t tih,
feeder system when they become available. 

k. Examine results, make adjustments, rerun, etc. Run
contingency cases and alternate scenarios, etc. MaIer
lots of runs. This is where all the data collection wnrt e 

pays 	off.
 

Section XT contains a sampie FERDERSTTE session. 

C. 	 FEEDER RETNFORCEMENT TYPES AND SEQUENCES
 

The feeder reinforcement types, and the reinforcement. sequenes
defined by them, are very important to the successful ise ofFEEDERSTTE. The reinforcement type specified for the existingfrler type tel Is what type the feeder segment should be roinfo-rd
to i.f t-he flow in the segment exceeds 
 the capacity of the oxist-inqfoeder type'. The re i n forcement type spec i f ind for the f i rstreinforcement foder type tells what type the fooder segment sholiulibe reinforced to if the flow in the segment exceedIs the capawity ofthe first reinforcement type, and so on up to some maximum foodercapacity. This is referred to as the reinforcement sequence ofexisting feeder type and should be set up 	

the 
for every existini foodr
 

type.
 

One important aspect of the feeder types .is the capital cost. Forexisting feeders the cost of the feeder types should be zerobecause they alreadyhave 	 been built. Capital costs for thoreinforcement feeder types should represent the annualized capitalcost, in 	 of tothousands rupees, build or reinforce the foodersegment from its existting feeder type to the reinforcement. roeeortype. Therefore, because the cost of building a feeder segment- maydepend on what- is already there, different reinforcement feedertypos might be needed, even though the end result is the samy k:indof feeder. Remember, the capital cost is the cost to reinforce 
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from the existing feeder type and not from the previous feodor typo

in the reinforcement sequence.
 

Table X-3 shows reinforcement sequences for the existinc WAP[)Afeeder types. If we assume that the cost of reinforcing to a givenl
feeder type is independent of the existing feeder type, the feedor
 
type data can be set up as shown in Table X-4. Note that the cost
is different if the existing feeder type was "None", so a different
 
set of reinforcement feeder types 
is needed for that situatiun.
 
The "None" feeder type is used in areas where feeders will nnri to
be built in the future study years. The program will. d(tect whon
they are needed, and determine what size they should h .
 

An important thing to remember when looking at foder reifnremnt
 
costs for future years is that when FEEDERSITE is run for a (r'rt-ain

year, the feeder costs are for all 
the reinforcement.s made from t-he
base year system. The cost reinforcements from the provious SFtudy

year would be approximately the difference 
in the reinforcemnnt 
costs for the two study years. Each FEEDERSITE run is a snapshot.
picture in time, independent of any runs made previ.oulsly. 

In Table X-4, the (Ps 1000) cost-s are the annualized capital rnstso 
per kin, and the Rs/KVA costs are the linear costs which are
calculated by the program at the user's request. 

TABLE X-3
 

REINFORCEMENT SEQUENCES FOR EXISTING FEEDER TYPES
 

From To
 

100 None 0.0 -- >N.Gopher -- >N.Rabbit -- >N.Dog -- >N.Onprny
1.05 Gopher 3.2 -->R.Rabbit -->R.Dog -->R.Osprey

104 Rabbit 1.8 
 -->R.DoT --- P.c.-N rPy
103 Dog 5.8 
 -- >R.Osprey
116 Osprey 12.6 -->Osprey 
101 Panther 9.9 -->Panther
 
109 CU7/.193 6.5 
 -->R.Osprey

110 CU7/.136 3.8 
 -->R.Dog -->R.Osprey

I11 CU#3 2.3 -->R.Gopher -->R.Rabbit -->R.Dog -->R.Osproy

112 CU/J5 1.7 -->R.Gopher-->R.Rabbit -->R.Dog >R.Osprey

11.3 CU#8 1.1 -- >R.Gopher -->R.Rabbit -->R.Dog -->R.Osproy
11.4 GS,§8 0.1 -->R.Gopher -->R.Rabbit -->R.Dog -- >R.Osprny 
117 Pelican 11.3 -->Pelican 
201 UG 2AWG 3.0 
202 UG 4/0 6.4 -->N.UG 4/0 
203 UG 500M 1.0.2 
204 UGI000M 1.5.1 

N. = New construction
 
R. = Rehabilitated or Reinforced
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TABLE X-4
 
FEEDER TYPES WITH REINFORCEMENT SEQUENCES 

- - - INPUT - FEEDER TYPE DATA
 
NUMBER RECON-
 THERMAL -------- PER MILE/KIl,OMEITER .....- TYPE -------- OF DUCTOR CAPACITY RESIS REACT --- CO'S


NUMBER NAME PHASES TYPE 
 (MVA) (PU ON 1.00 MVA) (Rsl0o0) R!, /VA 

100 NONE 
 3 305 0.000 0.000 0.000 0o0 0.0M101 PANTHER 
 3 101 9.906 0.139 0.266 0.0 o.21103 DOG 3 401 5.848 0.277 0.312 0.0 R1. (104 RABBIT 3 
 403 3.848 0.544 0. 333 0.0 81.7
105 GOPHER 3 
 404 3. 219 1.099 0. 343 
 0.0( 8 . 7r)109 CU 7/.].93 
 3 401 6.477 0.134 0.287 
 0.0 R:2).1N110 CU 7/.136 
 3 403 3.810 0.272 0.307 0.0 8 .6)
Il1 CU #3 SWG 3 404 2.286 0.550 0.328 0.0 83178
112 
CU #5 SWG 3 405 1.715 0.776 0.338 0.0 1. 1)
113 CU #8 SWG 3 405 
 1.143 	 1.361 0.354 0.0 8 1.71
114 GS, #8 3 
 405 0.095 7.852 0.61.3 0.0 8L.1)
116 OSPREY 3 
 116 12.573 0.102 0.262 
 0.0 "74.4
117 PELICAN 
 3 117 11.278 0.119 0 266 0.0 71. Il)201 HG 
2AWG 3 502 3.048 0.733 0.224 0.0 111).,IM
202 UG 4/0 AWG 3 503 6. 382 0.242 0.204 0.0 ()0. 1
203 UG 500 MCM 3 
 504 10.192 0.116 0.192 0.0 
 r(R r.
204 UG 1000 MC 
 3 204 1.5.145 0.072 0.184 
 0.0 641. 14
301 N. OSPREY 
 3 301 12.573 0.102 0.262 
 8(1.4 1.)(1303 N. DOG 3 301 5.848 0.277 0.312 27.7 1.0304 N. RABBIT 3 303 3.848 0.545 	 0. 333 
 23. 5 1.00
305 N. GOPHER 3 304 
 3.219 1.099 
 0. 343 1.1 1.00
401 R. OSPREY 3 401 12.573 0.102 0.262 68.6 1.)

403 R. DOG 
 3 401 5.848 0.277 0.312 1.0 (.00
404 R. RABBIT 
 3 403 3.848 0.545 0.333 
 14.0 1.0f
405 R. GOPHER 3 404 
 3.219 1.099 0.343 8.6 1(0
502 R. UG 4/0 3 503 6.382 0.242 0.204 108.0 1.00
503 R. UG 500M 3 504 10.192 0.116 0.192 262.0 1.)(
504 R.UG 1000M 
 3 504 15-145 0.072 0.184 411.0 
 1.00
 

Note: 	 Capital Costs of reinforcement types for ovcrhead conduct-ors a r
based on the WAPDA Work Order System, dated 03/11/93. Thom-r'oo? tare annualized with a 20% factor and 25% is added for installat-ion 
costs. The underground costs are estimated by takinq six t imos t hr 
cost of an overhead conductor of roughly the same capacity.
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----------- 

XI. FEEDERSITE PROCEDURE EXAMPLE
 

This section consists of a copy of the screen displayssample FEEDERSITE planning session. 
during a 

Prior to this session, the
database had been prepared.
 

Tn this session, the system consisted of 3 subFhtionF taikrn frnmthe database. An unserved load problem was chocked out andand segments sr 1ved,were added for possible reconfigurationCases of the system.were run with two different optimization options, and withand without reinforcement for voltage correction.
 

For the sake of saving space, program menus 
 are shown in theircomplete form the first time they are used, hut thereafterchosen option is shown. only t-heWhen no option was chnsnn, a]l options are
 
removed.
 

Explanatory comments 
are added, inside of brackets, [ ] and in 
boldface type. 

User entries are underlined. 

The "-
lines indicate where the pronrramrefreshes the screen.
 

For this session all output was 
 sent to the screen. For study workthe user will want to send results to the printer after reviewinqthem on the screen. 

When running FEF.DERSITE, the user should use graphical displaysreview results, tocheck out problem areas, and decide where addsegments for reconfiguration. to 
That is not shown in this session.
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A. SUMMARY OF THE FEEDERSITE SESSION
 

Select the study system by excluding Grid Stations and buses not wantedRe-select the study system (for demonstration) by excluding everyt-hinq and t-hnn
including the Grid Stations wanted
Set the Control Parameters to 
 20% voltage drop, minimize load * distanre,recognize source node and feeder capcities, and reinforce fpr'ders for bnth
capacity and voltage improvement


Optimize the system

Review the results, noting unserved load exists

Check out the reason for the unserved load
 
Correct the problem in the feeder types data
Add segments that the program can 
use to reconfigure the system

Select the system again
Optimize the system with the same control parameters as before
Review the results, no unserved load this timeOptimize the system again without reinforcing for voltage improvement
Review the results 
Optimize the system again, minimizing load * linear cost 
Review the results. 
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---------------------------------------------------------

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

B. SAMPLE FEEDERSITE SESSION
 

Database: 
NONE Study System: NO CSF: NONE
 

Primary Menu
 
OE - Optimize Existing Case Study File 
CC - Create Case Study File/Optimize 
ED - Edit/Display Data 
AD - Auxiliary Data Operations 
CN - Create New Data Base 
from Case Study File
 
SD - Send Data to Other CADPAD Programs
RD - Receive Data from Other Programs/Restore from Backup
BS - Backup Study System 
OD - Optimize Database 
EX - Exit FEEDERSITE 

[ OPTIMIZE THE SYSTEM FROM AN EXISTING FEEDERSITE DATABASE. J
 

Enter Primary Function: C.C
 

Enter Data Base Name ( <7 CHARS ): DATA2 

Page 1 FEEDERSITE -- Release 12.92 -- 11:51:45 14-OCT-91 

SKP FDRSITE 13 MAR 93 

[ 
THE DISPLAY BELOW SHOWS THE DIMENSIONS OF THE DATABASE AS SPECIFIED 
 J
[ BY THE USER AT THE TIME THE DATABASE WAS CREATED. IT ALSO SHOWS HOW ][ MANY OF EACH TYPE OF DATA HAVE BEEN USED AND HOW MANY ARE FREE TO BE j[ USED FOR ADDITIONS TO THE DATABASE.
 

Date created: 09:38:53 
 13-MAR-93
 
Last accessed: 09:35:59 
 1.4-OCT-93
 

,L,asdt: modified: 09:21:22 7-APR-93
 

Current data base storage statistics
 

Data type maximum curront available 

Feeder Type 100 25 75Source Node 20 14 6
Bus Location 5000 4601 399 
Feeder Segment 5000 4603 
 397
 
Load Data 
 10 5 
 5
 
Rqulator Type 2 0 2 

File fetched: DATA2 
Do you wish to continue using this data base 
( Y or N )? Y
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---------------------------------------------------------

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

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

Please select one of the following years:
 

1990 1995 2000 2005 2010 

Study Year (<5 DIGITS) : 1990 
-- -- -- ----------- -- -- -- -[ WHEN THE FILE IS FETCHED THE ENTIRE DATA BASE IS AUTOMATICALLY 7-hCLUDED.
[ ONE WAY TO SPECIFY THE STUDY SYSTEM IS BY EXCLUDING THE UNWANTED REGIONS,
[ BY REGION NAME, AND THE UNWANTED BUSES THAT ARE NOT IN THE EXCLUDED 
 J
[ REGIONS, AS IS DONE; BY THE FOLLOWING ENTRIES. 
 ]
 

Database: DATA2 
 Study System: YES CSF: NONE
 

Specify Study System
 
DS - Define Study Year 
ID - Include Data in Study System 
ED - Exclude Data from Study System 
DD - Display Deta 
AD - Auxiliary Data Operations 
PS - Process Study System 

Enter Specify Study System Command: ED 

Datnhase: DATA2 Study System: YES CSF: NONE 

Exclude From Study System by 
ED- Entire Data Base 
SA - Source-Node Assignment 
RN - Fgion Name 
CW - Co-rdi.nate Window 
BN - Bii. Number 

Enter Exclude Option: RN 
- ------- - -T-------- -I-----

Region name (<15 CHARS) FAR: T-1 
Region name (<15 CHARS): FAR T-2 
Region name (<1.5 CHARS): F.ABAD -_T-1 
Region name (<1.5 CHARS): F.-AAD T-2 
Region name (<15 CHARS) : SUK T-1 
Regia-n name (<15 CHARS) :SUK T-2
Region name (<15 CHARS) JOY T-I 
Region name (<15 CHARS) : JOY T-2 
Region name (<15 CIHARS): <RETURN> 

Database: DATA2 
 Study System: YES CSF: HONE
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---------------------------------------------------------

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

Exclude From Study System by
 
BN - Bus Number 

Enter Exclude Opti.on: BN
 
- -_-l--------- -----


Bus Id number (<32768): 6001
 
Bus Id number (<32768) : 6002
 
Bus Id number (<32768): 6-00-3
 
Bus Id number (<32768): L
 

[ ANOTHER WAY TO SPECIFY THE SAME STUDY SYSTEM IS TO EXCLUDE THE ]
[ ENTIRE DATABASE AND THEN INCLUDE THE REGIONS YOU WANT, BY NAME, ]
[ AS IS DONE BY THE FOLLOWING ENTRIES. 

Database: DATA2 Study System: YES CSF: NONE
 

Exclude From Study System by
 
ED - Entire Data Base
 

Enter Exclude Option: ED 

Are you sure - CLEAR the EUTTRE Study System
 
( Y or N )? Y
 

Database: DATA2 Study System: YES CSF: NONE
 

Specify Study System
 
ID - Include Data in Stuidy System 

Enter Specify Study System Command: ID
 

Databasle: DATA2 Study System: YES CSF: NONE 

Include in Study System by 
ED - Entire Data Base
 
SA - Source-Node Assignment
 
RN - Pcgion Name
 
CW - Coordinate Window 
BN - Buis Number 

Enter Include Option: RN 
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---------------------------------------------------------

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

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

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

Region name (<15 CHARS): SKP T-1

Region name 
 (<15 CHARS): SKP T-2

Region name (<15 CHARS): ATTA T-1

Region name (<15 CHARS): ATTAT-2

Region name (<15 CIiPS) : ATIM T-l.
Region name (<15 CHARS) : AIM T-2

Region name (<15 CHARS) 
 : <RETURN> 

Database: 
DATA2 
 Study System: YES CSF: NONE
 

Include in Study System by 

Enter Include Option: <RETURN> 

Database: 
DATA2 
 Study System: YES CSF: NONE
 

Specify Study System

PS - Process Study Sy tem
 

Enter Specify Study System Command: PS
 

Database: 
DATA2 
 Study System: YES CSF: NONE
 

Process Study System

OS - Optimize Study System

SS -
Save Study System in Case Study File
 
BS - Backup Study System

SD - Send 
 Data to Other CADPAD Programs 

( THE SYSTEM IS NOW DEFINED; 
GO AHEAD AND OPTIMIZE IT. J 
Enter Process Study System Command: OS 

[ THE PROGRAM DISPLAYS THE SYSTEM CONTROL PARAMETERS AND GIVES ][ YOU A CHANCE TO CHANGE ANY OR ALL OF THEM BEFORE PROCEEDING. ] 
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--------------------------------------------------------

--- WAPDA CADPAD--- INPUT -
 SYSTEM CONTROL PARAMETERS 
 Year: 1o -
Unit METERS Per 
 Power Factor/


System 
Cost of Losses Voltage Frder
User Units 
 For Flows (Rs/kW per Year) 
Drop Limit Capacity
 

Metric 
 1.0000 80.00%/ No 8000.00 
 12.00% 
 Thermal
 

Optimization 
 -- Observe Limits 
-- Reinforce 
 Reinforce 
 Non-Radial
option Source Node 
 Feeder Feeders for Voltage 
 Solution
 

Base Case 
 No No n/a n/a 
 n/a
 

Load Ratio Cost of 
a Max Switching Recognize Observe Old
Percent 
 New Switch 
 Operations Unswitchables 
 Linear Costs
 

100.00 n/a 
 0 - Don't Care 
 No n/a
 

[ MODIFY SOME OF THE CONTROL PARAMETERS, INCLUDING ]
[ TO REINFORCE FOR CAPACITY & VOLTAGE CORRECTION. ]
 

Hit <RETURN> to CONTINUE, Type <E> to EDIT this data: E 

Database: 
DATA2 
 Study System: YES CSF: 
NONE
 

System Control Parameter Editor
 
EM - English/Metric Units 
 Metric
FM - Feet/Meters per User Unit 
 1.0000 METERS
PF - Power Factor - In Flow/Loss Calc 
 80.00% - No
CL -
Cost of Losses 
 Rs8000.O0

VD - VnItage Drop Limit 12.00%
OC - Optimization Criteria 
 0 - Base Case
RS.- Recognize Source Node Capacity 
 No
RF - Recognize Feeder Type Capacity

RC - Reinforce for Capacity 

No
 
n/a
RV - Reinforce for Voltage 
 n/a
NR - Non-Radial Solution n/a


PL - Percent Load Ratio 100.00%

CS - Cost of Adding a Switch 
 n/a
MS - Maximum Switching Operations 
 0 - Don't care

MA - Modify All Parameters
 
RU -
 Recognize Unswitchables 
 No
0L - Observe Old Linear Costs 
 n/a

TC - Toggle Capacities of Feeders
 

Enter Parameter to Modify: VD
 

Voltage Drop Limit ( 12.00 Percent ): 20
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http:Rs8000.O0


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

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

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

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

Will NOT reinforce feeder segments since
 
request to NOT reinforce soqments was specified.
 

Database: DATA2 Study System: YES CSF: NONE 

System Control Parameter Editor
 
OC - Optimization Criteria
 

Enter Parameter to Modify: OC
 

Optimization Options:

0 - Run Base Case 
(Do Not Optimize)

1 - Minimize load 
x Distance
 
2 - Minimize load x Resistance
 
3 - Minimize Load x Linear Cost
 

Enter Option ( 0 ): 2
 

Other parameters have been reset. Please check carefully.
 

Hfit <RETURN> to continue. <RETU..RN>
 

Database: DATA2 
 Study System: YES CSF: NONE
 

System Control Parameter Editor
 
RS - Recognize Source Node Capacity No
 

Enter Parameter to Modify: RS
 

Recognize source-node capacity limits
 
(Y or N )? Y
 

Database: DATA2 Study System: YES CSF: NONE
 

System Control Parameter Editor
 
RF - Recognize Feeder Type Capacity No 
Enter Parameter Lo Modify: RF 

Recognize feeder capacity limits 
( Y or N )? Y 
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----------------------------------------------------------

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

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

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

Database: 
DATA2 
 Study System: YES CSF: NONE 

System Control Parame'ter Edi-tor

RC - Reinforce for Capacity No
 

Enter Parameter 
 to Modify: RC 

Reinforce feeder segments
 
( Y or N )? Y 

-

Database: 
DATA2 
 Study System: YES CSF: NONE
 

System Control Parameter Editor

RV - Reinforce for Voltage 
 No
 

Enter Parameter to Modify: 
RV 

Reinforce segments 
to meet voltage drop limit
 
( Y or N )? Y
 

Database: DATA2 Study System: YES CSF: NONE 

System Control Parameter Editor
 

[ WHEN YOU HAVE FINISHED MODIFYING THE SYSTEM CONTROL PARAMETERS, ][ DISPLAY THEM AND CHECK THE CHANGES YOU MADE, BEFORE PROCEEDING. ]
 
Enter Parameter to Modify: <RETURN> 
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--- WAPDA CADPAD--- INPUT SYSTEM- CONTROL PARAMETERS Year: IoQ0 ----
Unit METERS Per 
 Power Factor/


System User 
Cost of Losses Voltage FeederUnits For Flows (Rs/kW per Year) 
 Drop Limit Capit y 

Metric 1.0000 80.00%/ No 
 8000.00 20.00% 
 'lhP-nal 
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-- 

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

Optimization -- Observe Limits 
-- Reinforce 
 Reinforce Non-Radial

Option Source Node 
 Feeder Feeders 
 for Voltage Solution
 

Load x Rpsistance Yes Yes 
 Yes Yes 
 1In
 

Load Ratio Cost of a Max Switching Recognize 
 Observe Old
Percent New Switch 
 Operations Unswitchabies Linear Costs
 

100.00 -/a 
 0 - Don't Care 
 No n/a
 

Hit <RETURN> to CONTINUE, Type <E> to 
EDIT this data: <RETURN>
 

[ THE CHANGES ARE OK, SO GO AHEAD WITH THE OPTIMIZATION. J
 

Page 1 FEEDERSITE -_ Release 12.92 
 11:58:45 1.4-OCT-qI
 

... Data Acquisition in progress
 

O..
optimization In progress
 

... Base Case Calculations in progress
 

Database: DATA2 
 Study System: YES CSF: NONE
 

Base Case Summary
 

Maximum voltage drop: 20.86
 
Unserved load: 
 6.85
 
Total cost: 
 25233.00
 

... Optimization in progress
 

Optimized Case Summary
 

Maximum voltage drop: .7.06
 
Unserved load: 
 0.38
 
Total cost: 
 27584.00
 

[ THE PROGRAM SOLVES THE BASE CASE AND DISPLAYS A SUMMARY OF THE RFRUYLTS. J[ IT THEN PERFORMS THE OPTIMIZATION SPECIFIED IN THE SYSTEM CONTROL[ PARAMETERS AND DISPLAYS A SUMMARY OF THOSE RESULTS. IN THIS RUN THE COST J
[ 
 COST OF THE OPTIMIZED SYSTEM IS HIGHER, AS SHOWN IN THE SUMMARIES ABOVE, J[ BECAUSE REINFORCEMENTS WERE MADE TO THE FEEDER NETWORK AND THERE WAR

[LESS UNSERVED LOAD (IN OTHER WORDS MORE LOAD WAS SERVED.) 

J
 

Hit <RETURN> to continue. <RETURN>
 

•** Optimization completed.
 

XI - 10 
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-------------------------------------------------------

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

Database: 
DATA2 
 Study System: YES CSF: 
NONE
 

Process Optimization Results
 
SF - Send Results to 
FEEDERDESIGN
 
SR -
Store Results 
in Data Base
 
DR - Display Results
 
EX - Exit Process Optimization Results
 
[ NOW GO AND LOOK AT THE DETAILS OF TH2 RESULTS OF THE OPTIMIZATION. ]
 
Enter Process Results Option: 
DR
 

Database: 
DATA2 
 Study System: YES CSF: NONE
 

Display Optimization Results
 
OP - Optimal Power Flow
 
SS - Switching Status Changes

RS - Reinforced Segments

SN - Source Node Summary
 
UL - Unserved Loads
 
ID - Input Data Review
 
GD - Graphic Displays
 
QD -
Quick Data Review
 
NR - Non-Radial Segments
AT THIS POINT THE USER NORMALLY GOES TO THE GRAPHIC DISPLAYS TO GET AN 
J
[ OVERALL VISUAL PICTURE OF WHERE THERE ARE VOLTAGE PROBLEMS AND UNSERVED J
[ LOAD. 
HE ALSO CAN SEE WHERE THERE ARE OVERLOADED SEGMENTS AND GRTD 
 ]
[ STATIONS, AND WHERE FEEDER SEGMENTS HAVE BEEN REINFORCED. 
HE CAN ALSO
[ USE THE ZOOM AND LABEL FEATURES OF THE GRAPHICAL DISPLAYS TO GET To THE ]
[ DETAILS OF THE PROBLEM AREAS. 
 THESE STEPS CANNOT BE SHOWN IN THIS
[ FORMAT, SO WE GO NOW TO THE TABULAR DISPLAYS TO REVIEW THE RESULTS.
 
Enter Dis;play Results Option: 
U_4
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*********** WAPDA CADPAD OUTPUT 
- UNSATISFIED LOADS
UNSATISFTED LOAD BUS *
 
ADD. CAP. 
 SERVED BY SOURCE ND
NAME TTM. CAP.---- NUMBER NEEDED-KVA SF('

NO. ---- NAME ---- FROM-BIUS / 'T'O-pir1 

3901 
 17 ------- NONE ------3899 
 149 
 ------- NONE------
522 
 73 
 ------- NONE------
521 
 141 
 2 SKP T-1
 

431 / '777 
477 / 47R 
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----------------- ----- -- -- -- ---

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

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

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

[ 	THIS DISPLAY SHOWS THAT THERE IS UNSERVED LOAD AT FOUR BUSES.
[ 	 521 SOME OF THE LOAD AT BUSWAS SERVED, SO THE PROGRAM TELLS US WHERE IT WAS[ SERVED.FROM AND WHAT ELEMENTS WERE AT THEIR LIMITING CAPACITY SO THAT 
J 

[ THE REMAINING LOAD COULD NOT BE SERVED. jTWO SEGMENTS ARE AT THEIR
[ 	CAPACITY LIMIT, PREVENTING LOADS FROM BEING SERVED. WE CANNOT TELL WHY ]
[ 
[ 	
THE OTHER LOADS ARE NOT BEING SERVED, BUT IT COULD BE FOR THE SAME
REASON IF THOSE BUSES ARE SERVED THROUGH BUS521.
 

Hit <RETURN> to COIITTNUE. <RETURN> 

Database: DATA2 Study System: YES CSF: NONE 

Display Optimization Results
 
SN - Source Node 
 Summary 

Enter Display Results Option: SN 

Dalabase: DATA2 Study System: YES CSF: NONE 

Select Source Nodes for Summary
 
AL - All
 
SL - Source-Node 
 loading 
VD - Voltage Drop

SN - Source-Node Ntumber
 
NA - Name
 
CW - Coordinate 
 Window
 
CA - Capacity
 
CC - Capital Cost
 
SS - System Summary 

Enter Select Source Nodes Commanrl: AL 

[ THE FOLLOWING IS AN IMPORTANT DISPLAY SUMMARIZING ]

[ THE RESULTS BY GRID STATION AND FOR THE TOTAL SYSTEM. J
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*** WAPDA CADPAD OUTPUT - SOURCE NODE SUMMARY (ENTTRENUMBER DESCRIPTION 	 ';YSTEM) *********** ***(X, Y SOURCE NODE LOCATION) (X, Y 	LOAD CENTER T.nCATrO,)
-*-----------------MAX % LOAD CAP. 	 ---- COSTS(Rsi000)-,----% LOSS/FEEDER/SOTIRCE 	 * 

TOTA ,V.DROP ----- MVA----- CAP. 
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-------------------------------

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

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

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

1 (SKP 402376.500, 3505767.500) ( 401098.531,17.1 21.5 26.0 83. 
35 06015.fooo)

9076 1014 0 10090 
431 SKP T-1 ( 402363.313, 3505779.000) 
 ( 402006.438,12.2 35rV 31r1.7'o)20.8 26.0 80. 
 71.41 95 0 7236 

1039 ATTA ABAD 
 ( 413795.000, 3505084.500)

9.9 25.8 26.0 99. 

( 411515.281, 35n5630.-,0())
7188 
 25 
 0 
 7213
 

1069 ATTA T-2 
 ( 41.3798.000, 3505089.250) ( 413392.375, 350N318.soo)3.3 18.1 26.0 70. 
 1062 0 0 
 1062
 
Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETURN> 
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*** 
 WAPDA CADPAD OUTPUT - SOURCE NODE SUMMARY (ENTIRE SYSTEM)NUMBER DESCRIPTION ************kk4(X, Y SOURCE NODE LOCATION) 
 (X, Y LOAD CENTER f.nOCATmIn) 

MAX % LGAD CAP. % 
* ----- COSTS(Rs1000)- -LOSS/FEEDER/SOURCE * TOTAr,V.DROP 
 ----- MVA----- CAP.
 

3375 A.T.M. ( 408770.094, 3507767.250)
6.3 ( 406307.93R, 359nf-03.0(0n)5.1 13.0 
 39. 1461 0 0 
 1461
 

3479 A.T.M T-I ( 408770.500, 3507766.750) 
 ( 08641.406, 3 110Innf. nn)3.5 7.3 13.0 56. 514 7 0 521 
SYSTEM 17.1 98.7 1.30.0 76. 26442 1.142 0 27f14 

Hi t <RETuRN> to CONTINUE. <RETURN> 
_-----


Page I FEEDERSTTE -- Release 12.92 -- .12:02:49 1 4-(-T--n I 
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*********** WAPDA CADPAD OUTPUT - SYSTEM SUMMARY ***********************MAX % LOAD CAP. % UNSERVED LOSS/FEEDER/SOURCE/SWTTCI TOTA I 
V.DROP ----- MVA ----- CAP. LD (MVA) --------- COSTS (RsO00) .........
 

17.1 98.7 130.0 76. 0.380 26442 1 142 0 0.00 2758,4 
flit <RETURN> to CONTTNUE. <RETURN> 

Database: 
DATA2 
 Study System: YES 
 CSF: NONE
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----------------------------------------------------------------------

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

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

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

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

Display Optimization Results
 
NR - Non-Radial Segments
 

Enter Display Results Option: NR
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**** WAPDA CADPAD OUTPUT - Non-Rad;a] Segments ***************** 
Bus Name and Number 

Pocei'vinq Ruses Initial Final N/R Sqegment Namn
 

********* NO Non-Radial Soements, were Found ***************
 

Hit <RETURN> to CONTINUE. <RETURN>
 

Database: DATA2 Stidy System: 
YES CSF: NONE
 

Display Optimization Results
 
SS - Switching Status Changes 

Enter Display Results Option: S.S
 

Database: DATA2 Study System: YES CSF: NONE 

Switching Status Changes 
AL - All
 
NR - Non-Radials 
NS - New Switches 
SO - Switches Opened 
SC - Switches Closed 
SS - Switching Status Statistics 

Enter Switch Status Rport: AL 
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**** WAPDA CADPAD OUTPUT - Segment Switching Changes *************
 
Bus Name and himber
 

Receiving Buses Initial Final N/R Segment Name
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456
 
455 0-CLOSED 2-OPEN
 

523
 
519 0-CLOSED 2-OPEN
 

3901
 
521 0-CLOSED 2-OPEN
 

3901
 
522 0-CLOSED 2-OPEN
 

3899
 
523 O-CTOSED 2-OPL,N
 

3899
 
524 0-CLOSED 2-OPEN
 

1.189
 
1039 1-CLOSED 
2-OPEN ** Connected *
 

111.2
 
1052 I-CLOSED 2-OPEN ** Connected *
 

[fit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETURN> 

[ FOR BREVITY, ONLY THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN.
[ SEGMENTS MAY BE OPENED BY THE PROGRAM, DURING OPTIMIZATION, FOR TWO

[ REASONS. FIRST, IF A SEGMENT IS NOT NEEDED, WHICH WOULD OCCUR IF A BUS

[ AT THE END OF A BRANCH OF A FEEDER HAD NO LOAD, THEN THE PROGRAM WTIT, J[ OPEN THE LAST SEGMENT OF THE FEEDER. SECOND, IF THE PROGRAM DECIDES TO
[ RECONFIGURE THE FEEDER NETWORK, REARRANGING A FEEDER OR SWITCHTNG LOAD 
[ BETWEEN FEEDERS OR GRID STATIONS, IT WILL OPEN ONE SEGMENT AND CLOSE
 
[ ANOTHER SEGMENT TO CHANGE A ROUTING FOR SERVING THE LOAD. 
THE SEGMENTS
[ WITH THE NAME "** CONNECTED *" ARE SEGMENTS THAT WERE CREATED USTNG THE
[ "CONNECT" FUNCTION IN FEEDERSITE. IF A SEGMENT IS CLOSED BY THE PROGPAM 
[ AND THEN OPENED AGAIN, AS MIGHT HAPPEN IN A CASE WHERE THE USER SPECTFTES
[ THAT A NON-RADIAL SOLUTION IS NOT ALLOWED, THE DISPLAY WILL SHOW THE J[ INITIAL AND FI 7 1, STATUSES BOTH AS OPEN, BUT THE LINE WILL BE FAr.GED

[ WITH A "*" TO SHOW THAT HAD HAPPENED.
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•*** WAPDA CADPAD OUTPUT 
- Segment Switching Changes *************
 
Bus Name and Number
 

Receiving Buses I-itial 
 Final N/R Segment Name
 

41.11
 
1324 1-CLOSED 2-OPEN ** Connected *
 

4447
 
1372 1-CLOSED 2-OPEN ** Connected *
 

4445
 
1372 1-CLOSED 2-OPEN ** Connected *
 

4443
 
1372 1-CLOSED 2-OPEN ** 
Connected *
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---------------------------------------------------------

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

3479 
3375 1-CLOSED 2-OPEN ** Connected * 

3944 
3931 I-CLOSED 2-OPEN ** Connectod * 

4068 
3936 1-COS E) 2-OPIN k* Connecjtrl * 

Hit <RETURN> to CONTINUE. <RETUJRN> 
- ------------------- ---- -- -- -- --

Database: DATA2 Study System: YES CSF: NONE 
------------------------------------

Switching Status Changes
 

Enter Switch Status Report: <RETURN>
 

Database: DATA2 
 Study System: YES CSF: NONE
 

Display Optimization Results
 

RS - Reinforced Seqments
 

Enter Display Results Option: R.S
 

Database: DATA2 
 Study System: YES CSF: NONE
 

Display Reinforced Segments
 
AL - At.I 
IC - to Increase Capacity 
IV - to Improve Voltage 
SU - Summary 

Enter Reinforced Segments to Display: 
AL
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* WAPDA CADPAD OUTPUT -
 FEEDER SEGMENTS REINFORCED TO INCREASE CAPACITY 
* 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFT;"R SEGMENT NAME COSTS(lo)
 

26 114 GSL #8 
 0.
 
27 405 RECON G
 

48 114 GSL #8 
 8.2
 
47 405 	RECON G
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50 114 GSL #8 
 1.7
 
48 405 RECON G
 

65 114 GSL #8 
 2.1

3981 
 405 RECON G
 

70 114 GSL #8 
 3.4
 
65 405 RECON G
 

Hit <RETURN> to CONT[NUE, Type <Q> 
to QUIT this display: <RETURN>
 
[ FOR BREVITY, ONLY THE FIRST AND LAST PAGES OF THIS DISPLAY ARE S!,,WN.[ SEGMENTS MAY ]BE REINFORCED BY THE PROGRAM, DURING OPTIMIZATION, F,R TWO
[ REASONS. JFIRST, IF THERE IS NO ALTERNATE WAY TO SERVE LOAD AND THE LOA.]
[ EXCEEDS THE CAPACITY, THE PROGRAM WILL REINFORCE THE SEGMENT IF IT CAN.[ JIF THE SEGMENT IS AT ITS MAXIMUM REINFORCEMENT STEP, IT CANNOT nE
[ REINFORCED AND THE RESULT IS UNSERVED LOAD, AS OCCURRED IN THIS RUN. 

]
[ J 
[ 
SECOND, THE PROGRAM WILL REINFORCE A SEGMENT IF IT DETERMINES THAT DOING ]SO WILL CONTRIBUTE TO MINIMIZING THE OBJECTIVE FUNCTION, WHICH IS
[ ]SPECIFIED BY THE USER WHEN HE CHOOSES THE OPTIMIZATION OPTION.
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* WAPDA CAt)PAD OUTPUT - FEEDER SEGMENTS REINFORCED TO INCREASE CAPACITY
FROM BRTS/TO BUS 
 TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTs (1000!5) 

4027 104 
RABBIT 

7.5
 

200 
 403 RECON D 

4060 103 DOG 0.1 
] 401 RECON 0 

4061 103 
DOG 

5.1)

4060 401 RE(CON 0 

4062 103 DOG 
2.7
 

4061 401 
RECON 0 

41.15 112 CU #5 qWG i . 
481. 403 RECON D
 

4 3..1 
flit <RETITRN to CONTUllE. <RETURN> 
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-- 

* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO IMPROVE VOLTAGE 
** 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COST'I'q(00S)
 

200 403 RECON D 
 3.3
 
199 401 RECON 0
 

201 403 RECON D 
 15.2
 
4027 401. RECON 0
 

202 403 RECON D 
 14.5
 
201 401 RECON 0
 

203 403 RECON D 
 24.2
 
202 401. RECON 0
 

204 403 RECON D 
 5.1
 
203 401. RECON 0
 

Hit <RETURN> to CONTINUE, TYPE <Q> TO QUIT THIS DISPLAY: 
<RETURN>
 

[ FOR BREVITY, ONLY THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN. 
[ SEGMENTS AR7 REINFORCED TO IMPROVE VOLTAGE ONLY IF THE USER SELECTS THAT[ OPTION IN THE SYSTEM CONTROL PARAMETERS. THE PROGRAM REINFORCES SEGMFrNTS J
[ TO IMPROVE VOLTAGE AFTER THE OPTIMIZATION IS COMPLETED AND AFTER THE Jr SEGMENTS HAVE BEEN REINFORCED FOR CAPACITY. THE PROGRAM REINFORCES ][ SEGMENTS TO IMPROVE VOL'AGE UNTIL EITHER THE VOLTAGE IS WITHIN THE 
[ SPECIFIED LIMIT OR UNTIL THE REINFORCEMENT LIMIT IS REACHED. THESE[ REINFORCEMENTS ARE NOT COST JUSTIFIED SO THE COST/BENEFIT JUSTIFICATION[ MUST TIE DONE BY THE USER BY SOME METHOD OUTSIDE OF THE FEEDERSTTE PROGRAM. 1 
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* WAPDA CADPAD OUTPUT - FEEDER SEGMFrI'IS REINFORCED TO IMPROVE VOTITAGE ** 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS(10005) 

4009 104 RABBIT 10.5
 
401.0 401 RECON C 

4010 104 RABBIT 22.0
 
227 401 RECON 0 

4027 403 RECON D I1. 
200 401. RECON 0 

TOTAl, 70.5
 
ilt <RETURN> to CONTINUE. <RETURN>
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-----------------------------------------------------------------------

( THE FOLLOWING TABLE SUMMARIZES THE REINFORCEMENTS MADE BY THE PROGRAM
[ DURING THE OPTIMIZATION. "ADDED" MEANS THAT MANY KILOMETERS OF FEEDER 
] 

[ WERE REINFORCED TO THAT TYPE, JAND "REMOVED" MEANS THAT MANY KILOMETERS[ OF THAT TYPE OF jFEEDER WERE REPLACED BY ANOTHER TYPE. THE FINAL RESTILTS[ FOR THE SYSTEM ARE GIVEN, ALONG WITH THE COST9 OF REINFORCEMENTS.
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* WAPDA CADPAD OUrPrT - Radial Circuit Inventory of Lines by Type ***
 Line 
 Added Removed Final 
 Capital
Type Description ----------
 Kilometers 
---------- Costs(1000S)
 

100 NONE 
 0.00 0.00 0.00 
 0.0
101 PANTHER 
 0.00 0.00 
 3.02 
 0.0
103 DOG 
 0.00 
 4.41 246.31 
 0.0
104 RABBIT 
 0.00 5.73 
 179.83 
 0.0
105 GOPHER 
 0.00 
 4.40 128.81 
 0.0
106 WASP 
 0.00 0.00 
 0.00 
 0.0
107 ANT 
 0.00 0.00 
 0.49 
 0.0
108 GNAT 
 0.00 0.00 
 0.00

109 CU 7/.193 0.00 

0.0
 
0.00 
 0.82


110 CU 7/.136 0.00 0.00 
0.0
 

0.00 
 0.0
111 CU #3 SWG 
 0.00 0.00 
 1.36 
 0.0
112 CU #5 SWG 
 0.00 1.14 
 6.41 
 0.0
113 CU #8 SWG 
 0.00 0.53 
 6.04 
 0.0
114 GSL #8 
 0.00 17.70 21.63 
 0.0116 OSPREY 
 0.00 0.00 
 0.00 
 0.0
117 PELICAN 
 0.00 0.00 
 0.00 
 0.0
201 TiG 2AWG 
 0.00 0.00 
 0.17 
 0.0
 

Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETURN> 
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* WAPDA CADPAD OUTPUT - Radial Circuit Inventory of Lines by Type *
 
Line 
 Added Removed Final 
 Capita]
Type Description ---------- Kilometers --------- Costs(I0OOOS) 

02 
 UG 4/0 AWG 0.00 0.00 0.00.73
203 UG 500 MCM 
 0.00 0.00 0.73 
 0.0
204 UG 1000 MC 0.00 0.00 0.00
303 NEW LINE D 0.00 0.00 

0.0
 
0.00 
 0.0
401 RECON 0 
 10.88 
 0.00 10.88 
 818.3
403 RECON D 
 4.66 0.00 
 4.66 142.1
404 RECON R 
 0.66 0.00 
 0.66 9.9
405 RECON G 
 17.70 
 0.00 1.7.70 171.7 

Totals for Segments in the Radial System: 630.26 1141.. 6 
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--------------------------------------------------------

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

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

[ WE ARE FINISHED WITH THIS RUN. 
 RETURN TO THE PRIMARY MENU. ] 

Hit <RETURN> to CONTINUE. <RETURN>
 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimization Results
 

Enter Display Results Option: <RETURN> 

Database: DATA2 Study System: YES CSF: 
NONE
 

Process Optimization Results
 
EX - Exit Process Optimization Results
 

Enter Process Results Option: EX
 

Database: DATA2 Study System: YES CSF: NONE
 

Process Study System
 

Enter Process Study System Command: <RETURN> 

Databdse: DATA2 Study System: YES CSF: NONE
 

Specify Study System 

Enter Specify Study System Command: <RETURN>
 

Database: DATA2 Study System: 
YES CSF: NONE
 

Primary Menu
 
ED - Edit/Display Data 

[ GO TO THE EDITOR AND CHECK OUT THE SEGMENTS THAT ARE CAPACITY J
[ LIMITED, AND THEN FIX THE PROBLEM IF THAT IS WHAT CAUSED IT. ] 

Enter Primary Function: ED 
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---------------------------------------------------------

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

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

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

Database: DATA2 
 Study System: YES CSF: 
NONE
 

Edit Functions
 
AD - Add
 
MO - Modify
 
DE - Delete
 
DI - Display
 
SD - System Diagram
 

Enter Data Edit Function: DI
 

Database: 
DATA2 Study System: NO CSF: NONE
 

Display Data Category
 
AL - All
 
FT - Feeder Type
 
SN - Source Node
 
BL - Bus Location
 
FS - Feeder Segment 
LD - Load Data
 
RT - Regulator Type 
SC - System Control Parameters
 
S"- System Diagram
 
DB - Data Base Statistics
 

[ DISPLAY THE FEEDER SEGMENT DATA FOR THE TWO SEGMENTS LIMITING TE FLOW.
 
Enter Data Cateqory to Display: FS 

Database: DATA2 Study System: NO CSF: 
NONE
 

Display Feeder Segment
 
AL - A]]
 
SI Single
 
SE- Sequence
 
NA - Name
 
SF- Specific Field
 

Select Feeder Segment Grouping for Display: SI 

Bus Number (<32768) : 477 
Terminal Bus (<32768): 43.1, 

Page 1 FEEDERSITE -- Release 12.92 
 -- 12:06:44 1.4-OCT-91
 
SKP FDRSITE 13 MAR 93
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---------------------------------------------------------

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

- - -INPUT - FEEDER SEGMENT DATA--------------------------------------------

BUS NUMBER 1 BUS NUMBER 2 STATUS NAME 
 LENGTH NIAME 
- TERMINAL BUSES ------------- FEEDER TYPE- ------ -REGIJLATOR-

NAME NAME PHASES NUMBER NAME NUMBER 

431 477 UNSWBI, HG 2AWG 1.0 
ABC 201 
 n 

Hit <RETURN> to CONTINUE. <RETURN>
 

Bus Number (<32768): 477
 
Terminal Bus (<32768) 478
 

Page 1 FEEDERSTTE -- Release 12.92 -- 12:07:16 14-OCT-O 1 

SKP FDRSITE 13 MAR 93
 

- - -INPUT - FEEDER SEGMENr DATA-----------------------

BUS NUMBER 1 BUS NUMBER 2 STATUS NAME LENGTH NAME
 
- TERMINAL BITSES ------ ------- FEEDER TYPE-
 ------ -- EGUIT,ATIP-

NAME NAME PHASES NUMBER NAME 1IrIMBPF 

477 478 UNSWBL UG 2AWG 16.5
 
ABC 201 
 n 

[ WE SEE THAT BOTH SEGMENTS WHICH ARE LIMITING THE FLOW ARE THE SAME TYPE,
[ TYPE 201, UG 2AWG. NOW GO AND DISPLAY THE FEEDER TYPE DATA TO SEE WHY IT ]
[ DID NOT REINFORCE TO A HIGHER CAPACITY TYPE OF FEEDER. 

Hit <RETURN> to CONTINUE. <RETURN>
 

Bus Number (<32768) : L 

Database: DATA2 Study System: NO CSF: NONE
 

Display Feeder Segment
 

Select Feeder Segment Grouping for Display: <RETURN>
 

Database: DATA2 Study System: NO CSF: NONE
 

Display Data Category
 
FT - Feeder Type
 

Enter Data Category to Display: FT
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Database: DATA2 Study System: NO CSF: NONE
 

Display Feeder Type
 
AL - All
 
SI - Single
 

SE - Sequence
 
NA - Name
 
SF - Specific Field
 

Select Feeder Type Grouping for Display: A.L
 

Page 1 FEEDERSITE -- Release 1.2.92 -- 12:08:05 14-OCT-91 
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- - -INPUT - FEEDER TYPE DATA-------------------------
NUMBER RECON- THERMAL -------- PER MILE/KrIOMETEP.......... 

- TYPE -------- OF DUCTOR CAPACITY RESTS REACT ---- (TSI ---
NUMBER NAME PHASES TYPE (MVA) (PU ON 100 MVA) (RPsOOn) RP/ VVA 

100 NONE 3 405 0.000 0.000 0.000 0.0 0.00) 
101 PANTHER 3 101 9.906 0.139 0.266 0.0 P0.23 
103 DOG 3 401 5.848 0.277 0.312 0.0 83.6 n 

104 RABBIT 3 403 3.848 0.544 0.333 0.0 3 .8 
105 GOPHER 3 404 3.219 1.099 0.343 0.0 83. 71 
106 WASP 3 401 6.153 0.272 0.302 0.0 83 .69 
107 ANT 3 403 4.020 0.550 0.328 0.0 83.78 
108 GNAT 3 108 2.800 0.919 0.348 0.0 150.22 
109 CU 7/.193 3 401 6.477 0.134 0.287 0.0 82. ) 
110 CU 7/.136 3 401 3.810 0.272 0.307 0.0 R .369 
111 CU #3 SWG 3 403 2.286 0.550 0.328 0.0 83./P 
112 CU #5 SWG 3 403 1.715 0.776 0.338 0.0 8 3. Q 
113 CU #8 SWG 3 404 1.143 1.361 0.354 0.0 83 .79 
114 GSL #8 3 405 0.095 7.852 0.613 0.0 83.79 
116 OSPREY 3 116 12.573 0.102 0.262 0.0 74.64
 
117 PELICAN 3 117 11.278 0.1.19 0.266 0.0 7A.1q
 

Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETURN> 

Page 2 FEEDERSITE -- Release 12.92 -- 12 :08 :39 14-OCT- I 
[DO NOT USE THESE REINFORCEMENT ] 

SKP FDRSITE 13 MAR 93 [FEEDER TYPES FOR FUTURE STUDIES.] 
[SEE SECTION X.C OF THIS MANUAL. ] 

- - - INPUT - FEEDER TYPE DATA-------------------------
NUMBER RECON- THERMAL -------- PER MILE/KT1,OMFTF . 

- TYPE -------- OF DUCTOR CAPACITY RESTS REACT ---- COSTS .. 
NUMBER NAME PHASES TYPE (MVA) (PU ON 100 MVA) (RsiO00) Rs/VVA 

201 UG 2AWG 3 201 3.048 0.733 0.224 0.0 1 10.,,,r
 
202 UG 4/0 AWG 3 202 6.382 0.242 0.204 0.0 P0. II
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203 UG 500 MCM 3 203 10.192 0. 116 0.192 0.) R , 
204 UG 1000 MC 3 204 1.5.145 0.072 0.184 6.0. (), 
303 NEW LINE D 3 303 5.848 0.277 0.312 46 6 10.1; 
401 RECON 0 3 401. 12.573 0.102 0 .262 75. 2 83 .R1 
403 RECON D 3 401 5.848 0.277 0. 312 30.13 8 1.80 
404 RECON R 3 403 3.848 0.545 0. 333 14 .4 A 3.79 
405 RECON G 3 404 3.219 1.099 0.343 1.7 R 3.I 
502 R. HG 4/0 3 502 6. 382 0.242 0.204 1In.() I. (n 

[ THE PROBLEM IS THAT TYPE 201 CANNOT BE REINFORCED. GO AHEAD AND CHANOE
 
[ IT SO TO REINFORCE TO A HIGHER CAPACITY FEEDER TYPE. LET IT REINFORCE
 
[ TO FEEDER TYPE 502, WHICH IS THE NEXT HIGHER CAPACITY FOR UNDERGROUND. ]
 

Hit <RETURN> to CONTINJE. <RETURN> 

Database: DATA2 Study System: NO CSF: NONE 

Display Feeder Type 

Select Feeder Type Grouping for Display: <RETURN> 

Database: DATA2 Study System: NO CSF: NONE 

Display Data Cateqory 

Enter )at'a Category to Display: <RETURN-> 

Database: DATA2 Study System: NO CSF: NONE 

Edit Functions 
MO - Mod i fy 

E nter Data Edit Function: MO 

Database: DATA2 Study System: NO CSF: NONE 

Modify Data Category
 
FT - Feeder Type
 
SN - Source Node 
BL - Bu;s Ilocation 
FS - Foorer Segment 
1,D - Load rata 
RT - Rogulator Type 
SC - System Control Parameters
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Enter Data Category to Modify: FT
 

Id Number (<1000) : 201 

Page 1 FEEDERSITE -- Release .2.92 -- 12:10:03 14-OCT- 0 

-- MODIFY - FEEDER TYPE DATA---------------------- --
NUMBER RECON- THERMAL -------- PER MILE/KIOMETER-----

------ TYPE -------- OF DUCTOR CAPACITY RESTS REACT ----. 
NUMBER NAME PHASES TYPE (MVA) (PU ON 100 MVA) (IR~noo) Pr/VA 

201 UG 2AWG 3 201 3.048 0.733 0.224 0.0 13O.qW 

New data: 
_52. 

Page 1 FEEDERSTE -- Release 12.92 -- 12:10:27 1 -0C'I'- ( 

- - - INPUT - FEEDER TYPE DATA-----------------------

NUMBER RECON- THERMAL -------- PER MILE/KILOMETER-----

- TYPE -------- OF DUCTOR CAPACITY RESTS REACT ---- COSTS ---
NUMBER NAME PHASES TYPE (MVA) (PU ON 100 MVA) (Rs1000) R.s/VA 

201 UG 2AWG 3 502 3.048 0.733 0.224 0.0 13n.rio 

Type <S> to Save, <Q> to Quit without saving the new data: S 

Id Number (<1000): / 

Database: DATA2 Study System: NO CSF: NONE
 

Modify Data Category
 

Enter Data Category to Modify: <RETURN>
 

Database: DATA2 Study System: NO CSF: NONE
 

[ WE THINK WE HAVE SOLVED THE PROBLEM OF THE UNSERVED LOADS. NOW GO AND ADD 
[ SOME SEGMENTS BETWEEN BUSES ON DIFFERENT BRANCHES OF A FEEDER, BETWEEN 
[ DIFFERENT FEEDERS OF A GRID STATION, AND BETWEEEN FEEDERS OF DIFFERENT 
[ GRID STATIONS, SO THAT THE PROGRAM CAN CHOOSE FROM THEM ANY SEGMENTS WHTICH 
[ WILL IMPROVE THE FEEDER NETWORK. THE USER SHOULD REVIEW THE SYSTEM 
[ DIAGRAM ON THE SCREEN OR, PREFERABLY, ON A LARGER PLOT, TO SEE WHAT BUSES 

COULD BE CONNECTED TOGETHER EASILY AND TO SEE WHAT ADDITIONS MIGHT MAKE 
[ SENSE. THE USER MAKES A LIST OF SEGMENTS TO BE ADDED FOR THIS PURPOSE ANt)
[ THEN ADDS THEM AS SHOWN BELOW. THE ADDITION OF ONLY ONE SEGMENT IS SHOWN 
[ BUT OTHERS WERE ALSO ADDED AT THE SAME TIME AND IN THE SAME WAY. 
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----------------------------------------------------------

--

Edit Functions
 
AD - Add
 

Enter Data Edit Function: AD
 

NO CSF: NONE
Database: DATA2 Study System: 


Add Data Category 
FT - Feeder Type 

SN - Source Node 

BL - Bus Location 

FS - Feeder Segment 

LD .- Load Data 

RT - Requlator Type 

Enter Data Category to Add: FS
 

Bus Number (<32768): 3878 

Terminal Bus (<32768) : 3773 

Page 1 FEEDERSITE -- Release 12.92 -- 12:12:22 14-OCl'-nq 

-- T PU]T - FEEDER SEGMENT D)ATA -. - -  - -  - . . ..-..- - 

- TERMENAL BUSES 
NUMBER 1 NUMBER 

-
2 

STATUS PHASES FEEDER 
------ ------- TYPE 
U/C/O/A ABCN NIJMBE 

LENGTH -- SEGMENT 
NAME 

--
REGU/'A 1'O1 

TYPE 
NUMBER 

3773 3878 n/a n/a n/a n/a * Undefined * /a 

New data: 
,.,_1234,1001 

-- 1.2:12:59 14-OCT- 1 
Page 1 FEEDERSTTE -- Release 12.92 


- - - INPUT - FEEDER SEGMENT DATA -.- --------------------
BUS NUMBER 1 BUS NUMBER 2 STATUS NAME LENGTH NAME 

- TERMINAlT BUSES--- -------------- FEEDER TYPE------ -------- REGAR 
?JIfl BFPNAME PHASES NUMBER NAMENAME 

956.6CLOSED NONE
3773 3878 
ABCN 100 (1 

Type <S> to Save, -Q> to Quit without saving the new data: S 

WHICH HAS ZERO CAPACITY. IF
[ NOTE THAT THE SEGMENT ADDED IS OF TYPE 100, 

THE PRICE OF BUILDING A NEW ]

[ THE PROGRAM USES THIS SEGMENT, IT HAS TO PAY 


[ FEEDER AS DEFINED IN THE REINFORCEMEN' SEQUENCE OF THE FEEDER TYPE DATA. 
]
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Bus Number (<32768): L 

Database: DATA2 Study System: NO CSF: NONE 

Add Data Category 

Enter Data Category to Add: <RETUJRN> 

Database: DATA2 Study Systpm: NO CSF: NONE 

Edit Functions
 

Enter Data Edit Function: <RETURN>
 

Database: DATA2 Study System: NO CSF: NONE 

Primary Menti 
CC - Create Case Study File/Optimize 

[ OPTIMIZE THE SYRTEM AGAIN. ] 

Enter Primary Funrtion CC 

Please select on(e of the fol.lowing years: 

1990 1(P5 2000 2005 2010 

Study Year (<5 DIGITS) : 1990 

Database: DATA2 Study System: YES CSF: NONE 

Specify Study System 
ED - Exclude Data from Study System 

[ THE SYSTEM MUST BE SPECIFIED AGAIN AFTER GOING TO THE PRIMARY MENU. ]
 

Enter Specify Study System Command: ED
 

Database: DATA2 Study System: YES CSF: NONE
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Exclude From Study System by
 
ED - Entire Data Base
 

Enter Exclude Option: ED
 

Are you sure - ClEAR the ENTIRE Study System
 
( Y or N )? Y
 

Database: DATA2 Study System: YES CSF: NONE 

Specify Study System
 
DS - Define Study Year 

Enter Specify Study System Command: ID 

Database: DATA2 Study System: YES CSF: NONE 

Include in Study System by 
RN - Region Name 

Enter Tnclude Option: RN 

Reion name (<15 CARS) : SKP T-
Regio n name (<.15 CHARS) : SKP T-2 
Region name (<15 CHARS): ATTA T-
Region name (<15 CHARS): ATTA T-2 
Region name (<15 CHARS) : ATM T-2 
Region name (<15 CHARS): ATM T-2 
Region name (<15 CHARS): RE'URN_> 

Datahase: DATA2 Study System: YES CSF: NONE 

Include in Study System by 

Enter Tnclude Option: <RETURN> 

Database: DATA2 Study System: YES CSF: NONE 

Specify Study System
 
PS - Process Study System 
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Enter Specify Study System Command: PS
 

Database: DATA2 Study System: YES CSF: NONE
 

Process Study System 
OS - Optimize Study System 

Enter Process Study System Command: OS 

Page 1 FEEDERSITE -- Release 12.92 -- 12:33:20 14-OCT-91 

SKP FDRS]TE 1.3 MAR 93 

WAI'DA CADPAD--- INPUT - SYSTEM CONTROL PARAMETERS Year: 10--

Unit METERS Per Power Factor/ Cost of Losses Voltage Feedor 
System User Units For Flows (Rs/kW per Year) Drop Limi.t Capacity 

Metric. 1.0000 80.00%/ No 8000.00 20.00% Th|"im;il 

Optimization -- Observe Limits -- Reinforce Reinforce Non-Rad ial 
option Source Node Feeder Feeders for Voltage So Ilut i on 

Load x Resistance Yes Yes Yes Yes No 

Load Ratio Cost of a Max Switching Recognize Observe Old 
Percent New Switch Operations Unswitchables Linear Costs 

no.00 n/a 0 - Don't Care No n/a 

[ WE WANT TO DO THE SAME THING AGAIN SO THERE ARE NO CHANGES HERE. ] 

Hit <RETURN> to CONTINUE, Type <E> to EDIT this data: <RETURN> 

Page I FEEDERSITE -- Release 12.92 -- 12:33:27 14-OCT-q 

... Data Acquisition in progress 

Optimization in progress 

Database: DATA2 Study System: YES CSF: NONE 

Base Case Summary
 

Maximum voltage drop: 20.86
 
Unserved load: 6.85
 
Total cost: 25233.00
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-------------------------------------------------------

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

... Optimization in progress
 

Optimized Case Summary
 

Maximum voltage drop: 17.06
 
Unserved load: 0.00
 
Total cost: 28241.00
 

Hit <RETURN> to continue. <RETURN>
 

S** Optimization completed.
 

Databan~e: DATA2 Study System: YES CSF: NONE
 

Process Optimization Results
 
DR - Display Results 

[ GO AND LOOK AT THE RESULTS AGAIN. ] 

Enter Process Results Option: DR
 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimization Results
 
UL - Unserved loads 

Enter Display ResultF; Option: UL 

[ NOW THIS IS OK. rROVIDING REINFORCEMENT OF FEEDER ]

[ TYPE 102 TOOK CARE OF THE UNSERVED LOAD PROBLEM. ]
 

* There are no unserved loads. 

Database: DATA2 Study System: YES CSF: NONE 

Display Optimization Results 
SN - Source Node Summary
 

Enter Display Results Option: SN 

Database: DATA2 Study System: YES CSF: NONE
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---------------------------------------------------------------------------

Select Source Nodes for Summary
 
AL - All
 

Enter Select Source Nodes Command: AL
 

Page 1 FEEDERSITE -- Release 12.92 12:37:08 14-OCT-1
 

SKP FDRSITE 13 MAR 93
 

*** WAPDA CADPAD OUTPUT - SOURCE NODE SUMMARY (ENTIRE SYSTEM) ***** 

NUMBER DESCRIPTION (X, Y SOURCE NODE LOCATION) (X, Y LOAD CENTER 	LOCATIOni)
 
--------------------------------------*COSTS 	 (Rsl000)----- * 

MAX % LOAD CAP. % LOSS/FEEDER/SOURCE TOTA1, 
V.DROP ----- MVA----- CAP. 

1 SKP 

17.1 


431 SKP T-1 

14.6 


1039 ATTA ABAD 

9.9 


1069 ATTA T-2 

2.8 


( 402376.500, 3505767.500) ( 
21.4 26.0 82. 9106 1026 


( 402363.313, 3505779.000) ( 
21.2 26.0 81. 7770 135 


( 413795.000, 3505084.500) ( 
25.6 26.0 98. 7075 131 


( 413798.000, 3505089.250) ( 
1.8.7 26.0 72. 1227 11 


401075.063, 3506022.0n0)
 
0 10112
 

401916.004, 'vln,1n4. 0) 

0 7()W 

411499.813, '19r0.T7fl)
 
0 7206
 

413367.750, 3-0-,1-'7. 7 ;fW
 
0 12 0
 

lit <RE'TIIRN> to CONTINUE, Type <Q> to QUIT this display: <RETIJRN> 

Page 2 FEEDERSITE -- Release 12.92 -- 12:37:11 14-0CT-') 
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WAPDA CADPAD OUTPUT - SOURCE NODE SUMMARY (ENTIRE SYSTEM) ***oP, P
*** 
NUMBER DESCRIPTION (X, Y SOURCE NODE LOCATION) (X, Y LOAD CENTER 1lOCATI1 I) 

--------------------------------- * ----- COSTS(RslO00)------ * 

MAX % LOAD CAP. % LOSS/FEEDER/SOURCE TnTA T, 

V.DROP ----- MVA ----- CAP. 

3375 A.T.M. ( 40R770.094, 3507767.250) ( 406377.6FI0 , It-M0 	 47 ./';-,)
 
1200
5.6 4.7 13.0 36. 1209 0 0 

3479 A.T.M T-1 ( 408770.500, 3507766.750) ( 408517.563, 350R010l.nno) 

3.5 7.5 13.0 58. 523 26 0 549
 

SYSTEM 17.1. 99.1 13(1.0 76. 2691.1 1310 0 20241
 

lit <RETURN> to CONTINUE. <RETURN>
 

.4-OCT-03
Page 1 FEEDERSITE -- Release 12.92 -- 12:37:13 

XI - 31 



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

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

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

SKP FDRSITE 13 MAR 93
 

*********** WAPDA CADPAD OUTPUT - SYSTEM SUMMARY **************************
 

MAX % LOAD CAP. % UNSERVED LOSS/FEEDER/SOURCE/SWTTCI T OTA 1,
 
V.DROP ----- MVA----- CAP. LD (MVA) --------- COSTS (RslO00)
 

17.1 99.1 130.0 76. 0.000 26911 1330 0 0.Of 28241 

[ THE COSTS ARE HIGHER NOW BECAUSE MORE SEGMENTS ]
[ WERE REINFORCED AND MORE LOAD WAS SERVED. ] 

Hit <RETURN> to CONTINUE. <RETURN> 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimization Results
 
SS - Switching Status Changes 

Enter l)ispiay Results Option: SS 

Database: DATA2 Study System: YES CSF: NONE
 

Switching Status Changes
 
AL - All
 

Enter Switch Status Report: AL 

Page 1 FEEDERSI'PE -- Release 1/.92 -- 12:37:33 14 -o1'-)'
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**** WAPDA CADPAD OUTPUT - Segment Switching Changes *************
 
Bus Name and Number
 

Recteiving Buses Initial. Final N/R Segment Name
 

413
 
412 0-CLOSED 2-OPEN
 

456 
455 O-CLOSED 2-OPEN
 

841 
839 O-CLOSED 2-OPEN
 

881
 
879 0-CLOSED 2-OPEN
 

913 
912 0-CLOSED 2-OPEN
 

996 
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---------------------------------------------------------------------

995 0-CLOSED 2-OPEN
 
1159
 

1039 0-CLOSED 2-OPEN
 
1353 

1046 1-CLOSED 2-OPEN
 

Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETURN>
 

[ FOR BREVITY, ONLY THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN.
 

Page 5 FEEDERSITE -- Release 32.92 -- 12:37:48 14-OCT-91] 
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**** WAPDA CADPAD OUTPUT - Segment Switching Changes ************* 
Bus Name and Number 

Peceiving Buses Initial Final N/R Segment Name 

3664 
3661. O-CLOSED 2-OPEN 

3713 
3700 0-ClOSET) 2-OPEN 

3708 
3706 0-CLOSED 2-OPEN 

3764 
3763 0-CLOSED 2-OPEN 

381.0 
3788 0-CLOSED 2-OPEN 

3878 
3877 O-CLOSED 2-OPEN 

3944 
3931 1-CLOSED 2-OPEN ** Connected * 

4068 
3936 I.-CLOSED 2-OPEN ** Connected * 

Hit <RETURN> to CONTINUE. <RETURN> 

Database: DATA2 Study System: YES CSF: NONE 

Switching Status Changes 

Enter Switch Status Report: <RETURN> 

Database: DATA2 Study System: YES CSF: NONE 
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----------------------------------------------------------

Display Optimization Results
 
RS - Reinforued Segments
 

Enter Display Results Option: RS
 

Database: DATA2 Study System: YES CSF: NONE
 

Display Reinforced Segments 
AL - All 

Enter Reinforced Segments to Display: AL 

Page 1 FEEDERSITE -- Release 12.92 -- 12:38:02 14-OCT-91 

SKP FDRSITE 13 MAR 93 

* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO INCREASE CAPACITY
 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS(l000S)
 

26 114 GSL #8 0.5
 
27 405 RECON G
 

48 114 GSL #8 8.2
 
47 405 RECON G
 

50 114 GSL #8 1.7
 
48 405 REWON G
 

65 114 GSL #8 2.1
 
3981 405 RECON G
 

70 114 GSL #8 ].4
 
65 405 RECON G
 

flit <RETI.IRN> to CONTTNUE, Type <Q> tn QUIT this display: <RETURN>
 

[ FOR nREVITY, THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN, ]
 
[ PLUS THE FOLLOWING TWO SEGMENTS, FROM PAGE 5 OF THE DISPLAY, THAT J
 
[ RESULTED FROM THE FEEDER TYPE CHANGE THAT WAS MADE. ]
 

477 201 Nfl 2AWG 0.1 
431 502 R. UG 4/0 

478 201 UG 2AWG 1.P 
477 502 R. UG 4/0 

Page 18 FEEDERSITE -- Release 12.92 -- 32:38:27 14-OCT-91 
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* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO INCREASE CAPACITY k 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS(10O0S) 

4060 103 DOG 	 0.1 
1 401 RECON 0
 

4061 103 DOG 5.) 
4060 401 RECON 0 

4062 103 DOG 2.7 
4061 401 RECON 0 

4115 112 CU #5 SWG 3.9
 
481 403 RECON D
 

TOTAl, 571. 9 

Hit <RETURN> to CONTINUE. <RETURN> 

Page 1 FEEDERSITE -- Release 12.92 -- 12:38:28 1.-OCT"-()3 
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* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO IMPROVE VOTArE ** 
FROM BJS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS (1000S) 

200 104 RABBIT 5.6 
199 401 RECON 0 

201 104 RABBIT 25.5 
4027 401. RECON 0 

202 104 RABBIT 24.4
 
201 401 RECON 0
 

203 	 1.04 RABBIT 40.R 
202 401 RECON 0 

204 104 RABBIT S. 
203 401 RECON 0 

Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETURN> 

I FOR BREVITY, ONLY THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN. 

I-age 8 FEEDERSITE -- Release 12.92 -- 12:38:42 14-nOCT-i i 
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* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO IMPROVE VOLTAGE ** 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSqTSq(1n00s) 
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4009 

4010 


4010 

227 


4027 

200 


104 RABBIT 
401 RECON 0 

1.0.5 

104 RABBIT 
401 RECON 0 

22.0 

104 RABBIT 
401 RECON 0 

1R.4 

TOTAL 75P.5 

Hit <RETURN> to CONTINUE. <RETURN>
 

Page 1 FEEDERSITE 
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* WAPDA CADPAD OUTPUT -

Line 

Type Description 


100 NONE 

101 PANTHER 
103 DOG 

104 RABBIT 

105 GOPHER 

106 WASP 

10.7 ANT 


10, GNAT 

1*") CU 7/.193 

1!0 	 CJ 7/.136 

11 CU #3 SWG 


L12 CU #5 SWG 
1.1.3 CU #8 SWG 
114 GSL #8 
116 OSPREY 
117 PELICAN 
201. IJG 2AWG 


-- Release 12.92 -- 12:38:47 1. OCT-93
 

Radial Circuit Inventory of .,Jnes by Type *** 

Added Removed Final Capital 
i----------Kilometers ---------- Costs(1000S) 

0.00 12.30 0.00 0.0 
0.00 0.00 3.02 0.0 
0.00 5.41 241.75 0.0 
0.00 5 73 178.12 0.0 
0.00 4.40 .125.87 0.0 
0.00 0.00 0.00 0.0 
0.00 0.00 0.49 0.0 
0.00 0.00 0.00 0.0 
0.00 0.00 0.82 0.0 
0.00 0.00 0.00 0.0 
0.00 0.00 1.36 0.0 
0.00 1.14 6.41 0.0 
0.00 0.53 6.04 0.0 
0.00 1.6.75 21.63 0.0 
0.00 0.00 0.00 0.0 
0.00 0.00 0.00 0.0 
0.00 0.02 0.1.5 0.0 

Hit <RETUIRN> to CONTTNU2, .,'pe <Q> to QUIT this display: <RETURN>
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* WAPDA CADPAD OUTPUT -

Line 

Type Description 


202 UG 4/0 AWG 

203 UG 500 MCM 

204 UG 1000 MC 


Radial Circuit Inventory of Lines by Type *** 

Added Removed Final Capital 
---------- Kilometers ---------- Costs(1000S) 

0.00 0.00 0.73 0.0
 
0.00 0.00 0.73 0.0
 
0.00 0.00 0.00 0.0
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303 NEW LINE D 0.00 0.00 0.00 0.0 
401 RECON 0 11.89 0.00 11.89 894.2 
403 RECON D 4.71 0.00 4.71 143.5 
404 RECON R 0.66 0.00 0.66 ).5 
405 RECON G 29.00 0.00 29.00 281.3 
502 R. UG 4/0 0.02 0.00 0.02 1 ( 

Totals for Segments in the Radial System: 633.39 13'10.4
 

Hit <RETURN> to CONTINUE. <RETURN> 

Database: DATA2 Study System: YES CSF: NONE 

Display Optimization Resuflts 

Enter Display Results Option: <RETUTRLn> 

Database: DATA2 Study System: YES CSF: NONE 

Process Optimization Results 
EX - Exit Process Optimization Resuls 

Enter Process Results Option: EX 

[ NOW RE-OPTIMIZE THE SYSTEM WITHOUT REINFORCING FOR VOLTAGE DROP. ] 

Database: DATA2 Study System: YES CSF: NOIRE 

Process Study System
 
OS - Optimize Study System 

Enter Process Study System Command: OS 

Page I FEEDERSITE -- Release 12.92 -- 12:39:05 14-OCT-9I 
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--- WAPDA CADPAD--- TNPUT - SYSTEM CONTROL PARAMETERS ---- Year: 1.1(0 

Unit METERS Per Power Factor/ Cost of Losses Voltage Feeder
 
System User Units For Flows (Rs/kW per Year) Drop Limit Capacity
 

Metric 1.0000 80.00%/ No 8000.00 20.00% Thermal
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optimization -- Observe Limits -- Reinforce Reinforce Non-Radial
 
Option Source Node Feeder Feeders for Voltage Solution
 

Load x Resistance Yes Yes Ye. Yes Nn
 

Load Ratio Cost of a Max Switching Recognize Observp Old 
Percent New Switch Operations Unswitchables Linear Costs
 

100.00 n/a 0 - Don't Care No n/a 

flit <RETURN> to CONTINUE, Type <F> to EDIT this data: E 

Database: DATA2 Study System: YES CSF: NONE
 

System Control Parameter Editor 
RV - Reinforce for Voltage Yes 

Enter Parameter to Modify: R V 

Reinforce segments to meet voltage drop limit 

(Y or N )? N 

Database: DATA2 Study System: YES CSF: NONE
 

Systom Control Parameter Editor 

Enter Paramoter to Modify: <.RETURN> 

Page 1 FEEDERSITE -- Release 12.92 -- 12:39:25 1.4-OCT-T0
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WAPDA CADPAD--- iNPUT - SYSTEM CONTROL PARAMETERq ---- Year: In--


Unit METERS Per Power Factor/ Cost of Losses Voltage Feder
 
System User Units For Flows (Rs/kW per Year) Drop Limit Capacity
 

Metric 1.0000 80.00%/ No 8000.00 20.00% Thormal
 

Optimization -- Observe Limits -- Reinforce Reinforce Non-Radial 
Option Source Node Feeder Feeders for Voltage Solution 

Load x Resistance Yes Yes Yes No No
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---------------------------------------------------------

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

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

Load Ratio Cost of a Max Switching Recognize Observe 01d
 

Percent New Switch Operations Unswitchab]es Linear Conts
 

100.00 n/a 0 - Don't Care No n/a
 

flit <RETURN> to CONTINUE, Type <E> to EDIT this data: <RETURN>
 

Page 1 FEEDERSTTE -- Release 12.92 
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... Data Acquisition in progress
 

... Optimization in progress
 

Database: DATA2 Study System: YES CSF: 
NONE
 

Base Case Summary 

Maximilm voltage drop: 20.86
 
Unserved load: 6.85
 
Total cost: 25233.00
 

... Optimization in progress
 

Optimizod Case Summary
 

Maximum voltage drop: 24.57
 
Unserved load: 0.00
 
Total cost: 30785.00
 

fli t <RET'IURf1" to cont i nue. <.RETURN>
 

*** Optimization completed.
 

Database: DATA2 Study System: YES CSF: NONE 

Process Optimization Results 
DR - Display Results 

[ LOOK AT THE RESULTS AND COMPARE WITH THE PREVIOUS RUN. ] 

Enter Process Results Option: DR 

Database: DATA2 Stuldy System: YES CSF: NONE 

Display Optimization Results
 
UL - Unserved Loads 
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Enter Display Results Option: UL
 

* There are no unserved loads. 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimiation Results
 
SN - Source Node Summary
 

Enter Display Results Option: SN
 

Database: DATA2 Study System: YES CSF: NONE 

Sploct Source Nodsn for Summary
 
AT, - All
 

Enter Splpct Source Nodes Command: AL
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*** WAPr)A CADPAD O[ITPIJ' - SOURCE NODE SUIMMARY (ENTIRE SYSTEM) ***********A* *1 

NIUMBRFP DESCRTI T ,)UN (X, Y SOURCE NOD)E LOCATITON) (X, Y LOAD CE',I'.I? l.'AUlI' ) 
---------------------------------- *---- COSTS(RslOOO)- - --

MAX % T.OAD CAP. % LOSS/FEEDER/SOURCE 'I')IA I 
V.FDROP ----- MVA ----- CAP. 

1 SKP ( 402376.500, 3505767.500) 401075.061, T 2.n 
24.6 21.4 26.0 82. 12408 268 0 126. 

431 SEP T-1 ( 402363.313, 3505779.000) ( 401916.094, 3q49R0 4.r,((1) 
14.6 21.2 26.0 81. 7770 135 0 ) ", 

1030 ATTA ABAD ( 413795.000, 3505084.500) ( 411.499.R113, 150r16R0.7/',) 
9.9 25.6 26.0 98. 7075 131. 0 12 

1069 ATTA T-2 ( 413798.000, 3505089.250) ( 413367.750, 35nslr;'.jego) 
2.8 13.7 26.0 72. 1227 11 0 12 I
 

flit <RETURN> to CONTTNUE, rType <Q> to QUIT this di.splay: <RETURN> 
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*** WAPDA CADPAD OUrPUT - SOURCE NODE SUMMARY (EN T IRE SYSTEM) * 

NUMBER DESCRIPTION (X, Y SOURCE NODE LOCATION) (X, Y LOAD CEH'IR I.OCA-'IIO1) 
---------------------------- * ----- COSTS(Rsl00O)----- * 

MAX % LOAD CAP. % LOSS/FEEDER/SOIJRCE T'I'TA 1, 
V.DROP ----- MVA ----- CAP. 

3375 A.T.M. ( 408770.094, -1507767.250) ( 406377.6A8, 350R470./',l) r 
5.6 4.7 13.0 36. 1209 0 0 120' 

3479 A.T.M T-1 ( 408770.500, 3507766.750) ( 408517.563, 308010.O~f)) 
3.5 7.5 1.3.0 58. 523 26 0 r 4q
 

SYSTEM 24.6 99.1 1.30.0 76. 30213 572 0 3R/85
 

[ THE FEEDER COSTS DECREASED BUT THE COST OF LOSSES TNCREASED MORE. 

Hit <RETURN> to CONtTINUE. <RETURN> 
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******* WAPDA CADPAD OUTPUT - SYSTEM SUMMARY **k**k***********+*** 4 
L 

MAX % TOAD CAP. 0 UNSERVED LOSS/FEEDER/SOURCE/SWTTCII TO'TA 
V.DROP ----- MVA ----- CAP. LD (MVA) --------- COSTS (RslO00)--------

24.6 99.1 130.0 76. 0.000 3021.3 572 0 0.00 307 A 

Hlit <RETURN> to COTINUE. <RErTURN> 

Database: DATA2 Study System: YES CSF: NONE 

Display Optimization Results 
SS - Switching Status Changes 

Enter Display Resuilts Option: SS 

Database: DATA2 Study System: YES CSF: NONE 

Switchinq Status Changes 
AL - AlI 

Enter Switch Status Report: A L 

'
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**** WAPDA CADPAD OUTPUT - Segment Switching Changes ******* 
Bus Name and Number 

Receiving Buses Initial Final N/R Segment Name
 

413 
412 O-CLOSED 2-OPEN
 

456 
455 O-CIOSED 2-OPEN 

841 
839 O-CLOSED 2-OPEN 

881
 
879 O-CLOSED 2-OPEN
 

913 
912 0-ClOSED 2-OPEN
 

996 
995 O-CLOSED 2-OPEN
 

1159
 
1039 0-CLOSED 2-OPEN
 

1353
 
1046 1-CLOSE1) 2-OPEN 

hit -RETURN> to CONTINUE, lype <Q> to QUIT this dji.splay: <RE''[URN> 

[ FOR BREVITY, ONLY THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN. ]
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**** WAPDA CADPAD OUTPUT - Segment Switching Changes ****** ******
 
Bus Name and Number 

Receiving Buses Initial Final 

3664 

3661 O-CLOSED 2-OPEN 
3713 

3700 0-CLOSED 2-OPEN 
3708 

3706 O-CLOSED 2-OPEN 
3764 

3763 0-CLOSED 2-OPEN 
3810 

3788 O-CLOSED 2-OPEN 
3878 

3877 0-CLOSE) 2-OPEN 
3944 

3931 1 -CT,OSEl) 2-OEN 

XT - 42 

N/R Segment Name 

** Connected * 



4068 
3936 1-CLOSED 2-OPEN ** Connectod * 

Hit <RETURN> to CONTINUE. <RETURN> 

Dntahasre: DATA2 Study System: YES CSF: NONE 

Switching Status Changes 

Enter Switch Status Report: <RETURN>
 

Database: DATA2 Study System: YES CSF: NONE 

Display Optimization Results 
RS - Reinforced Seqments 

Enter Display Results Option: RS 

Database: DATA2 Study System: YES CSF: NONE 

Display Reinforced Seqments 
Al, - All 

Enter Prinforced Sr-qments to Display: AL 

Page 1. FEEDERSTTE -- Release 1.2.92 -- 12:44:33 14-OCT-93 

SKP FDRSTTE 13 MAR 93 

k WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO INCREASE CAPACITY * 

FROM BUS/ro BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS(1 000S) 

26 114 GSL #8 0.5 
27 405 RECON G 

48 114 GSI, #8 8.2 
47 405 RECON G 

50 	 1.14 GSL #8 1.7 
48 405 RECON G 

65 114 GSL #8 2.1 
3981 405 RECON G 

70 114 GSI, #8 3.4 
65 405 RECON G 
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Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETURN>
 

[ FOR BREVITY, THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN, ]
 
[ PLUS T'E FOLLOWING TWO SEGMENTS, FROM PAGE 5 OF THE DISPLAY, THAT ]

[ RESULTED FROM THE FEEDER TYPE CHANGE THAT WAS MADE. ]
 

477 201 UG 2AWG 0.1
 
431 502 R. UG 4/0
 

478 201 UG 2AWG ].A
 
477 502 R. UG 4/0
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* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO INCREASE CAPACITY *
 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS(I00S)
 

4060 103 DOG 	 0.1
 
1 401 RECON 0 

4061 103 DOG 5.r) 
4060 401 RECON 0
 

4062 103 DOG 2.7
 
4061 401 RECON 0
 

411.5 112 CU #5 SWG 	 3.0
 
481. 	 403 RECON D 

TOTAL 57.1. 

Hit <RETJRN> to CONTINUE. <RETURN> 

Paqp 1 FEEDER.qITE -- Relens 12.q2 -- 12:45:1.0 14-lC'T'-qr 
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* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO IMPROVE VOLTAGE ** 
FROM BUS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS(1oo0S) 

****k********** NO FEEr)ER SEMENTS REINFORCED *************** 

fit <P iEfIIRIm to COT Ir11NUE. <RETURN> 
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* WAPDA CADPAD OUTPUT - Radial Circuit Inventev"y of Lines by Type *** 
Line Added Removed Fina . Capital
Type Description ---------- Ki lometers ---------- Costs (1GO0OS) 
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100 NONE 0.00 12.30 0.00 0.0 
101 PANTHER 0.00 0.00 3.02 0.0 
103 DOG 0.00 3.11 244.05 0.0 
104 RABBIT 0.00 0.00 183.84 0.0 
105 GOPHER 0.00 0.75 129.52 0.0 
106 WASP 0.00 0.00 0.00 0.0 
107 ANT 0.00 0.00 0.49 0.0 
108 GNAT 0.00 0.00 0.00 0.0 
109 CU 7/.1.93 0.00 0.00 0.82 0.0 
110 CU 7/.136 0.00 0.00 0.00 0.0 
111 CU #3 SWG 0.00 0.00 1.36 0.0 
112 CU #5 SWG 0.00 1.14 6.41 0.0 
113 CU e8 SWG 0.00 0.53 6.04 0.0 
114 GSL #8 0.00 16.75 21.63 0.0 
116 OSPREY 0.00 0.00 0.00 0.0 
117 'PEIICAN 0.00 0.00 0.00 0.0 
9n UG 2AWG 0.00 0.02 0.15 0.0 

flit <RETURN> to CONT'INUE, Type <Q> to QUIT this display: <RETURN> 

Page 2 FEEDERSITE -- Release 12.92 -- 12:45:16 14-onrr-0i 

SKP FDRSITE 13 MAR 93
 

* WAPPA CADPAD OUTPUT - Radial Circuit Inventory of Tines by Typo *** 
T,i fir Added Removed Final Capital 
Tyv)r Descri.pt i onn ---------- Kilometers ---------- Costs (1 0005) 

202 HG 4/0 AWG 0.00 0.00 0.73 0.0 
203 UG 500 MCM 0.00 0.00 0.73 0.0 
204 UG 1000 MC 0.00 0.00 0.00 0.0 
303 NEW LTNE 1) 0.0; 0.00 0.00 0.0 
401] RECON 0 3.11 0.00 3 .1.1 234. 2 
40" RECON [) 1.18 0.00 1.18 36. 1 
404 RECON R 1.28 0.00 1.28 18.4 
405 RECON G 29.00 0.00 29.00 281.3 
502 R. UG 4/0 0.02 0.00 0.02 1.9 

Totals for Segments in the Radial System: 633.39 571.9 

flit <RET'RI-". to CONTINUE. <RETURN> 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimization Results 

Enter Display Results Option: <RETURN>
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Database: DATA2 Study System: YES CSF: NONE
 

Process Optimization Results
 
EX - Exit Process Optimization Results
 

Enter Process Results Option: EX
 

[NOW RE-OPTIMIZE THE SYSTEM USING OPTION 3 - LOAD * LINEAR COST]
 

Database: DATA2 Study System: YES CSF: NONE
 

Process Study System 
OS - Optimize Study System 

Enter Process Study System Command: OS 

Page 1 FEEDERSITE -- Release 12.92 -- 12:45:39 14-OCT-9 3 
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WAPDA CADPAD--- INPUT - SYSTEM CONTROL PARAMETERS ---- Year: 199-


Unit METERS Per Power Factor/ Cost of Losses Voltage Fr'rrer
 
System User Units For Flows (Rs/kW per Year) Drop Limit Capacity
 

Metric 1.0000 80.00%/ No 8000.00 20.00% ThermaI 

Optimization -- Observe Limits -- Reinforce Rr'inforce Non-Palial 
Option Source Node Feeder Feeders for Voltage SnIut ion 

Load x Resistance Yes Yes .es No No
 

Load Ratio Cost of a Max Switching Recognize Observe Old 

Percent New Switch Operations Unswitchables Linear Costs
 

100.00 n/a 0 - Don't Care No n/a
 

Hit <RETURN> to CONTINUE, Type <E> to EDIT this data: E
 

Database: DATA2 Study System: YES CSF: NONE
 

System Control Parameter Editor
 
OC - Optimization Criteria 2 - Load x Resistance
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Enter Parameter to Modify: OC
 

optimization Options:
 

0 - Run Base Case (Do Not Optimize)
 
1 - Minimize Load x Distance
 
2 - Minimize Load x Resistance
 
3 - Minimize Load x Linear Cost 

Enter Option ( 2 ): 3 

Other parameters have been reset. Please check carefully. 

flit <RETURN> to continue. <RETUJRN> 

Database: DATA2 Study System: YES CSF: NONE
 

System Control Parameter Editor 

Enter Parameter to Modify: <RETURN> 
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WAPDA CADPAD--- INPUT - SYSTEM CONTROL PARAMETERS ---- Year: ifcO .... 

Unit METERS Per Power Factor/ Cost of Losses Voltage Fooder
 
System User U]nits For Flows (Rs/kW per Year) Drop Limit Caparity
 

Metric 1.0000 80.00%/ No 8000.00 20.00% Thermal
 

Optimization -- Observe Limits -- Reinforce Reinforce Non-Radial 
Option Source Node Feeder Feeders for Voltage Solutin 

Load x Lin. Cost Yes Yes Yes No No 

Load Ratio Cost of a Max Switching Recognize Observe Old 

Percent New Switch Operations Unswitchables Linear Costs 

100.00 Rs 0.00 0 - Don't Care No No 

Hit <RETURN> to CONTINUE, Type <E> to EDIT this data: <RETURN> 
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... Data Acquisition in progress
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... Optimization in progress
 

Database: DATA2 Study System: YES CSF: NONE
 

Base Case Summary
 

Maximum voltage drop: 20.86
 
Unserved load: 6.85
 
Total cost: 25233.00
 

... optimization in progress
 

Optimized Case Summary
 

Maximum voltage drop: 23.43
 
Unserved load: 0.00
 
Total cost: 29520.00
 

Hit <RETURN> to continue. <RETURN>
 

*** Optimization completed.
 

Database: DATA2 Study System: YES CSF: NONE
 

Process Optimization Results 
DR - Display Results 

[ LOOK AT THE RESULTS AND COMPAP7 WITH THO PREVIOUS RUN. ] 

Enter Process Results Option: DR 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimization Results
 
UL - Unserved Loads
 

Enter Display Results Option: UL
 

* There are no unserved loads. 

Database: DATA2 Study System: YES CSF: NONE
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------------------------------------------------------------

Display Optimization Results
 
SN - Source Node Summary
 

Enter Display Results Option: SN 

Database: DATA2 Study System: YES CSF: NONE 

Select Source Nodes for Summary 
AL - All 

Enter Select Source Nodes Command: AL
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*** WAPDA CADPAD OUTPUT - SOURCE NODE SUMMARY (ENTIRE SYSTEM) ****** 
NUMBER DESCRIPTION (X, Y SOURCE NODE LOCATION) (X, Y LOAD CENTER LOCATI1ON)

* - ----------------------------- * ----- COSTS(RsI000) -----
MAX % LOAD CAP. % LOSS/FEEDER/SOURCE TOTAI 
V.DROP ----- MVA ----- CAP. 

1 SKP ( 402376.500, 3505767.500) ( 400990.656, 39OR42.rfl()
" 

23.4 21.1 26.0 81. 11737 245 0 1 V)A 

431 SKP T-1 ( 402363.313, 3505779.000) ( 401787.531, 350,011.(fl) 
695 11.0.7 20.8 26.0 80. 6850 101 0 

1039 ATTA ABAD ( 413795.000, 3505084.500) ( 41.1430.656, 35n5521.0n) 
9.9 23.2 26.0 89. 6548 118 0 6666
 

1069 ATTA T-2 ( 41.3798.000, 3505089.250) ( 413210.406, 3505330. 2ql 
3.3 21.2 26.0 82. 1784 20 0 1F04 

Hit <RETURN> to CONTTNUE, Type <Q> to QUIT this display: <RE'IURN>
 

Page 2 -- -- 14-OCT-q I
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*** WAPD CADPAD OUTPUT - SOURCE NODE SUMMARY (ENTIRE SYSTEM) *
 
LOCATION) (X, Y LOAD CENTER TOCA1TIO)NUMBER DESCRIPTION (X, Y SOURCE NODE 

---------------------------- * ----- COSTS (RslOOO)---- * 

MAX % LOAD CAP. % LOSS/FEEDER/SOURCE 'OTA 1, 

V.DROP ----- MVA ------ CAP. 

3375 A.T.M. ( 408770.094, 3507767.250) ( 406307.938, 35085SOr ,) 
6.3 5.1 39. 0 1461
0
13.0 1461 
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-----------------------------------------------------------------------------

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

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

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

3479 A.T.M T-1 ( 408770.500, 3507766.750) ( 408507.875, 3508283.7q0) 
4.4 7.7 13.0 59. 618 38 0 656
 

SYSTEM 23.4 99.1 130.0 76. 28998 522 0 29520
 

( THIS IS A LITTLE CHEAPER THAN THE PREVIOUS RUN.
 

Hit <RETURN> to CONTINUE. <RETURN>
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*****. ***** WAPDA CADPAD OUTPUT - SYSTEM SUMMARY * *********************
 

MAX % LOAD CAP. % UNSERVED LOSS/FEEDER/SOURCE/SWTTCH TOTAl.
 
V.DROP -.---- MVA ----- CAP. LD (MVA) --------- COSTS (Rsl000)-------

23.4 99.1 130.0 76. 0.000 29003 520 0 0.00 29521
 

Hlit <RETURN> to CONTINUE. <RETURN>
 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimization Results
 
SS - Switching Status Changes 

Enter Display Results Option: SS
 

Database: DATA2 Study System: YES CSF: NONE
 

Switching Status Changes 
AL - All 

Enter Olwitch Status Report: AL 

Page 1 FEEDERSITE -- Release 12.92 -- 12:49:25 I4-OCTI,-) I 
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**** WAPDA CADPAD OUTPUT - Segment Switching Changes * 
Bus Name and Number 

Receiving Buses Initial Final N/R Segment Name 

410
 
409 0-CLOSED 2-OPEN
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456 
455 O-CLOSED 2-OPEN 

3784 
841 1-CLOSED 2-OPEN 

3845 
869 O-CLOSED 2-OPEN 

908 
906 O-CLOSED 2-OPEN 

996 
995 0-CLOSED 2-OPEN 

1189 
1039 1-CLOSED 2-OPEN ** Connected * 

1159 
1039 O-CLOSED 2-OPEN 

Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RET'RN> 

I FOR BREVITY, ONLY THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN. ]
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•*** WAPDA CADPAD OUTPUT - Segment Switching Changes *
 
Bus Name and Number
 

Receiving Buses Initial Final N/R Segment Name
 

3786
 
3665 .-CLOSED 2-OPEN
 

3895
 
3717 1-CLOSED 2-OPEN
 

1826
 
3731 1-CLOSED 2-OPEN
 

3878
 
3773 1-CLOSE) 2-OPEN
 

3777
 
3773 O-CLOSED 2-OPEN
 

3810
 
3788 O-CLOSED 2-OPEN
 

3936
 
3934 0-CLOSED 2-OPEN
 

3944
 
3943 G-CLOSED 2-OPEN
 

Hit <RETURN> to CONTINUE. <RETUFN>
 

-D.?
 

Database: DATA2 Study System: YES CSF: NONE
 

Switching Status Changes
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---------------------------------------------------------

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

Enter Switch Status Report: <RETURN>
 

Database: DATA2 Study System: YES CSF: NONE
 

Display Optimization Results
 
RS - Reinforced Segments
 

Enter Display Results Option: RS
 

Database: DATA2 Study System: YES CSF: NONE
 

Display Reinforced Segments 
AL - All 

Enter Reinforced Segments to Display: IC 

Page 1 FEEDERSTTE -- Release 12.92 -- 1.2:49:44 1.4-OCT-91 
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* WAPDA CADPAD OUTPUT - FEEDER SEGMENTS REINFORCED TO INCREASE CAPACITY * 
FROM BUIS/TO BUS TYPE-BEFORE/TYPE-AFTER SEGMENT NAME COSTS(1000!;) 

26 114 GSql, #8 n.r 
27 405 RECON G 

48 114 GSI, #8 8.2 
47 405 RECON G 

50 114 GSL #8 1.7 
48 405 RECON G 

65 11.4 GSL #8 2.1 
3981 405 RECON G 

70 11.4 GSL #8 3.4 
65 405 RECON G
 

Hit <RETURN> to CONTINUE, Type <Q> to QUIT this display: <RETtJRN> 

[ FOR BREVITY, THE FIRST AND LAST PAGES OF THIS DISPLAY ARE SHOWN, ]
[ PLUS THE FOLLOWING TWO SEGMENTS, FROM PAGE 5 OF THE DISPLAY, THAT ]
[ RESULTED FROM THE FEEDER TYPE CHANGE THAT WAS MADE. ] 

477 201 UG 2AWG 0.1
 
431 502 R. UG 4/0
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478 201 UG 2AWG I.R 

477 502 R. UG 4/0 
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* WAPDA CADPAD OUTPUT - FEEDER SEGMEHTS REINFORCED TO INCREASE CAPACITY *
 

FROM BUS/TO BUS TYPE-BEFORE/TFYPE-AFTER SEGMENT NAME COSTS(1000S)
 

4060 103 DOG 0.1 
1 401 RECON 0 

4061 103 DOG 5.n 
4060 401 RECON 0 

4062 103 DOG 2.7 
4061 401 RECON 0 

4115 112 CU #5 SWG 3.o 

481 403 RECON D 

TOTAL 522.1 
flit <RETURN> to CONTINUE. <RETURN> 

Database: DATA2 Study System: YES CSF: NONE 

Display Reinforced Sogments
 

Enter Roinforced ,gments to Display: <RETURN> 

Database: DATA2 Study System: YES CSF: NONE 

Display Optimization Re-su]ts 
NR - Non-Radial Segments 

Enter Display Results Option: NR
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**** WAPDA CADPAD OUTPUT - Non-Radial Segments ************** 

Bus Name and Number 

Receiving Buses Initial Final N/R Segment Name
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********* NO Non-Racdia1 Seqnient were Found **k***** 

flit <RET1IR, > to CONPTTINIE. <IRETI M.P 

ntahaise: DATA2 Sturly Syst-em: YES CSF: NONjE 

Display Opti.mization Rosults
 

Enter Diplay R.mijlf s Option: <RETURN>
 

Dt-ahae: DATA2 St:udy S y7trm: YES CSF: NONE, 

Procnnr Optimization Roleslts
 
EX - Exit" PrroFess fptimi7.zation Rosllts
 

Entor P'nreo, Ris I t-! Opt- i n : EX
 

Pntahase: DATA2 Study System: YES CSF: NONE 

Prorror, Study System
 

Enter Process Study System Command: <RETURN>
 

latahaen: I)A'T'A2 s1tudy System: YES CSF: 1,1N4, 

Speci fy Study Systnin 

Enter Specify Study System Command: <RETURN> 

D)abhnar: I)ATA2 Study Systrm: YES CSF: NONE 

Pr i mary Hnnu 
EX - .-: it FFTI)IRS ITTE 

Entor Primary Funrtion: EX 

lintahase: DATA2 Study System: YES CSF: NONE 
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Output File Disposition
 
SA - Save
 
PE - Delete
 
SS - Spool/Save
 
SD - Spool/Delte
 
RP - Return to Primary Menu
 

Enter file disposition: SA
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XII. TRANSFERRING LOADS FROM LOADSITE TO FEEDERSITE
 

I,OADSTEF produces load maps, giving the amount of load in ear-h 
small-area. FEEDERPITTE defines the feeder bus locatinns in a 
WlI)cTT/FEFDFr)ESTGN coordinate system. NODESIM, with input from 
the user regar(ling the boundaries of the study window, matches uIp 
the two coord in,,te systems and assign:s the small-area Ionads ,o the 
FEEDERSTTE busos. 

NOI)ESTM is accessed throuqh the Load Model Menu of either T.OASIT'I'F 
version, DIF or SI. Before NOI)ESIM is run, the user must rrnate 
a Card Image file containing the bus information. This is normal ly 
donn from FFEDERSITE with the "Spnd Data to Other CADPAD Programs" 
function, but could also he similarly done from FEEDERDEF.N.. 

It is important to edit the first line of the Card :mage file from 
FEEDERSTTE to I,OADSTITE, to put in the correct FEEDERSITE/WlT)G1T 
coordinates of the lower left and upper right corners of the fill 
LOADSTTE map. Otherwise the bus locations will not be corrot. 

A. 	 STANDARD PROCEDURE
 

The standard UODFSTM procedure is as follows: 

i. 	 From the lOrDESTM Input Option Menu, accessed from NODESIM via 
the Load Model Menu, enter "CI" to receive Bus Location daa 
from a Card Imago file from FEEDERSITE. 

2. 	 (;iVe the Card Image file name, in aiswer to ihe prompt "Pleaso 
enter the uard image data filename:" 

3. 	 The program prompts "Enter map to store FEEDERSITE loads, "/" 
i f non :". Tf there are loads in the Card Image file, and if 
the user wants to store them, he enters the map numher. 
Otherwise enter "/". 

Note: In SI,F, steps 3 and 4 are done in reverse order. 

4. 	 The program creates a map of bus assignments. DIlF uses Map 
22, but- in SIX the user !7pecifies which map to use, in 
response to the prompt "Enter map to store bus locations". 

Each cell of the map will contain zero if there is no bus in 
the small-area, the bus number plus phase information if there 
is one bus in the small-area, and the negative of one bus 
number plus phase information if there is more than one bus in 
the small-area. In the list case, information for the other 
buses is stored elsewhere. Messages will be displayed if 
there are more than 20 buses in a small-area, or if there are 
more than 1000 small areas containing more than one bis. 
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5. 	 In SLF only, the program displays the lower left X and Y 
coordinates, the lower right X and Y coordinates and a window 
height, in FEEDERSTTE/WTD TT coord.inates. SI,F next requnsts 
the lower left X and Y coordinates, the lower right X and Y 
coordinates and the window height in TOADSITE conrd inat . 
SLF displays the data given by the user and asks if it is 
correct. The user responds. 

6. 	 In SLF only, the proqram prompts for a Feeder Cost map number. 
The user enters the map number. 

7. 	 In SLF only, the program prompts for a map to store Hs 
assignments. Tho user ntprs the map number.
 

8. 	 In SLF only, the program asks ":Was small-area load map already 
calculated (Y o.r N)?". This should have ben (lone already so 
answer "Y" and ?nter the load map number at the prompt. 

9. In SLF only, the program requests "Year of this iteration" and 

the user responds with a val id forecast year.
 

in. 	 The program aggregates the small-area loads to the busns. 

11 . The program takes the user to the NODESIM Output Destination 
Menu where he enters "FS" to send results to FEEDERSITE. 

12. 	 The user specifies whether the loads will "Modify Existing 
FEEDERSITE Database" with a response of "M", or whether they 
will "Add the load to FEEDERSITE Database" with a respnnsn of 
"A". 

13. 	 The user provides a filename in response to the prompt "Please 
enter the Card Image output filename:" 

14. 	 The program dumps the loads and buses to the Card Image fi le, 
which can then be read into the FEEDERSITE database with the 
FEEDERS IT "Receive Data from Other CADPAD Programs" fiinct ion. 

B. 	 SPECIAL PROCEDURE FOR CONGESTED AREAS
 

A problem may occur, during step 4. of the Standard Procedure, when 
either the cells are too big or the nodes are too close together, 
causing many colls to contain multiple buses. This most often 
occurs in congested city areas. If only a few cells exceeded 20 
buses, the usnr probably do-s not need to be concerned about it.
 

If many messages were given about exceeding either of the limits, 
the user should go through the procedure given below to -et a 
better distribution of the loads onto the buses.
 

If in FEEDERSITE the user answered YES, to put loads on buss 
without existing loads, there is one thing he can try before qninq 
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through the special procedure. Go back to FEEDERSITE, but this 
time answer NO, to not. allocate load to buses with no phases
loaded. This reduces the number of buses available and may reduce 
the problem to a level where the user does not need to run the 
special procedure below.
 

Basically, the special. procedure splits the area into 4 quadrants,
creating 4 times as many cells that are one-fourth the size of thn 
original cells, and distributes the loads into the smaller cells. 
There are now more cells for 
chance of excpeding the limits 
shows how the files and maps ar

the same number of 
is greatly reduced. 
e handled. 

buses and 
Figure XTT-l 

the 

The procedure is as follows: 

a) Check the transfer files TRXF1.DAT through TRXF7.DAT for 
proper input and output file names, database name, year, and
 
quadrant coordinates.
 

b) 	 Enter FEEDERSITE and execute the transfer file TRXF1 from the
 
Primary Menu. This transfer file dumps out 4 files of bis
 
data to LOADSITE, one file for each quadrant.
 

c) 	 If the FEEDERSITE database had Spot Loads on any of the buses,
 
representing feeder loads, industrial loads, etc., which are
 
not represented in the LOADSITE load map, remove them from the
 
files being sent to LOADSITE. If the user does not want
 
N",'OSIM to assign load to those buses, also set the phase code
 
of those buses to zero.
 

d) 	 Enter SLY and check to see that the load map is ready. Pun
 
the transfer file TRXF2. This transfer file will not run in
 
DLV' because it uses the Map Mathematics function, Move Window,
 
which is not available in DLF. The transfer file exits from
 
SLF.
 

e) 	 Enter DLF or SLF (whichever is used for the forecast) and run 
the transfer file TRXF3. The transfer file runs NODESTM for
 
the upper left quadrant and exits from the program.
 

f) 	 Repeat step e) for transfer files TRXF4, TRXF5, and TRXF6
 
which run NODESIM for the lower left, upper right and lower
 
right quadrants. The last one leaves the user in the program
 
so he can compare the load maps from LOADS[TE with the load 
maps 	created from the FEEDERSITE Loads. Compare graphically

and/or with Map Statistics Maps 41 and 46, which are the 
FEEDERSITE and LOADSITE loads for the upper left quadrant. Do
 
the same with Maps 42 and 47, Maps 43 and 48, and Maps 44 and
 
49 for the other three quadrants. This is only useful. in the
 
base year for which FEEDERDESIGN/FEEDERSITE loads were created
 
from circuit transformer data or actual load data.
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S) Enter FEIE)I:RSITE and run transfer 
into t:hp I'1EDERSITE database. 

fle .I IX!" to read thw Ihfldds 

h) Add any pot 
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TRANSFER FILES
 

Transfer files may be used in the CADPAD programs to relieve the
 user from repetitive and tiring keyboard entry, to spare the uer
from having to repeat procedures if he makes a mistake 
(or wo-se
yet, from making mistakes without realizing it), and to speed up
the procedures involving keyboard entry. 
 In short, they make the
user's life much easier and increase the quality and quantity of 
his work.
 

Transfpr files are ASCII (Card Image) files containing commands and 
responses to program prompts that the user would normally enter via
the keyboard while interactively running the program. 
Instead of
entering them interactively he 
can put them in a transfer file

before running the program and then, from inside the program, shift
 
program control to the transfer file.
 

A transfer file is created outside of 
the program using the VAX

editor. Program control is transferred to the transfer file by
entering a command at menu
"TR" a prompt, and then cjivinq the
transfer file name at the file name request prompt. 
Transfer fiIe
 
responses are echoed to the CRT as they are 
executed. Transfer
files must have a file extension .DAT , but when answering the name 
prompt, the .DAT should be omitted. Transfer file names are
 
limited to six or less characters.
 

A transfer file must respond to all prompts and menus that will be
encountered during its execution. 
 Each line of the transfer file

contains the response to a single program prompt and each line

begins in column I. Columns after those read by the program can be
used for commPnts. 
Menu prompts only read two characters but some

informational prompts read more. 
 Comments may also be inserted
 
with lines containing asterisks in columns I and 2.
 

Transfer files can not invoke other transfer files. 
A "TR" command

encountered in a transfer file will transfer control back to the
 
keyboard.
 

Some suggestions regarding the use of transfer files:
 

o 
 Turn off the menus at the beginning of the file and turn

them on again at the end. 
 This allows you to monitor
 
progress more easily as the transfer file contents appear

and scroll on the screen.
 

o 
 Be liberal with comments.
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o 	 Think of transfer files as being programs written in 
program control language. Write them to accomplish
specific, repetitive tasks.
 

o 	 Build a library of transfer files for the more common 
tasks and operations.
 

o 	 Become familiar with the interactive operation of the 
program and then implement the knowledge 
in a 	transfer
 
file. 

o 	 Use the alphabetic menu commands instead of the numerics. 
That makes it easier to read and follow the transfer file 
steps.
 

o 	 Test and check each transfer file thoroughly. Do not use
them blindly. Make sure they work, and themonitor 
resu I t-s. 

o 
 Use transfer files for complex sequences and procedures
during which the user can easily lose his place or make 
mistakes in the interactive mode. 

o 	 Transfer files are written to start at a certain menu
 
(normally the primary menu) . Make sure they are executed 
from the correct menu. 

Following, in alphabetical order, are transfer files developed sofar in the CADPAD work. The users will probably want to add more.
A short description and listing are given for each 	 transfer fil.e.
The actual files are on the VAX, with the FORTRAN utility programs,
in the directory $DTSKO:[CADPAD.UTIL]. When a directory is set up
for a study, the transfer files should be copi.ed to the studydirectory by ente.ring the command "COPY $DISKO: [CADPAD.UTIL]TR*.DAT

[H" from tkhs study directory. They will then be available for use
 
from 	 within the CADPAD programs. 

Some studies will be using nine customer classes and - hers will 
use ton. The transfer files must be checked to see if they are set 
up for the riqht number of classes and, if not, they must be 
modifie-d usinq the VAX Editor. 

Whenever transfer files are referred to in this mantal, the name of 
thn transfer file is underlined (eq..TRXI). 
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LIST OF TRANSFER FILES
 

TP194 
 Part 1 of SLF special procedure for 1994 iteration
 
TP294 
 Part 2 of SLF special procedure for 1994 iteration

TP197 
 Part 2 of SLF special procedure for 1997 iteration
 
TR132 Makes map of FEEDERSITE buses vs. LOADSITE loads

TRBLOC 
 Makes bus numbers map and file from bus location map

TRBORD Makes border Map 50 from SAR51 data in Map 51
 
TRCBB Checks for out-of-bounds customers 
in base year

TRCB1H Checks for out-of-bounds customers 
in horizon year

TRDNG Deletes negative growth in DLF forecast load maps

TRFCMP Makes feeder cost Map 47
 
TRGSB 
 Makes Grid Station service boundaries in Map 65
 
TROB Opens both databases in DLF or S[,F

TRPIC 
 Makes map of how many customer classes are in each cell

TRPR35 Outputs Map 35 in tabular display format
 
TRSA Makes service area Map 64 with data in 
the file
 
TRSR Stores results of SUBSITE in maps
TRXl Part I of DLF procedure - splits pri peaks from baseTRX2 Part 2 of DIF procedure - splits sec peaks from base 
TRX3 Part 3 of DTF procedure - loads manual customers
TRX4 Part 4 of DIJF procedure - identifies new customer cellsTRX5 
 Part 5 of DT,F procedure - ist part of create start years
TRX6 Part 6 of DI,F procedure - 2nd part of create start years
TRXF1 Sends 4 quadrants of bus data from FEEPERSITE to LOADSTTE 
TRXF2 Splits load map into 4 quadrants
TIRXF3 Processes upper left quadrant in NODESIM 
TRXF4 Processes lower left quadrant in NODESIM 
TRXF5 Procnss.es upper right quadrant in'NODESIM
 
TRXF6 Processes lower right quadrant in NODFSIM
TRXF7 Reads 4 quadrants of loads into FEEDERSITE from LOADSTTE
XTRDLF Alternate load forecast procedure for DF 

46

http:Procnss.es
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TP194
 

This 	transfer file is used in any iteration year, but will probablybe used 
only in the first iteration 
year, of the Special SIF
Forecast Procedure, to modify the preference maps so that they give
the desired "scattering" of growth.
for 	

It sets 'up the preference mapTubewells (class 6), and then scales and thepowers preferencemaps 	developed by the SLF Algorithm for 
the other eight classes,
according to values selected by the user. This, along w.ith the WRRUtility Proqram theand transfer file 	 TP294, will be iterativelyrun several times, for the base year, in order to determine the
appropriate power values. 

Bfore this transfer file 	is run, the following must be done:
 

o The Preference Maps must be developed by running the SLFAlgorithm, starting at the base year and following the promptsand procedures of the algorithm. Exit from the procedure when
the preference maps are completed.
 

o 	 Verify, and modify if necessary, the map numbers of maps used
by the transfer file. 

Enter vilues for the Power functions for the preference maps,except for Tubewells, thein lines flagged with threeasterisks (***). The first time, use a value of 1. 
 In lat'or 
runs, enter values determined by examining the mndi findpreference maps that resulted from the previous running ofTP.194, WPR, and TP294. Tncrease the power (maximum is 3.c)to give the original preference maps more wnight; reduce thepnwr to give t-hem less weight. This way you can controlwhether the gro..,t-h wi I I h1 -oncentrated in the high pre ferene'e 
areas or scattered more to nthr areas. 

This 	 transfer fi In produrces the following: 

o 	 A completed preference map for TubeweIIs. 

o 	 the other class

A modified preferPnce map for each of 
 s.
 

o 	 Map Backup files of the modi fied preference maps, for eachclass. Th e 	
one 

w.i 1 be f urther modified by the WRR utility
program and the transfer fi le TP294. 

44I
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OF ********** TP194 ********** MODIFY PREF MAPS - PART 1
 
OF
 
SM 
 SPATIAL MODEL
 
ME 
 MAP EDIT
 

CARD IMAGE
 
MBPREF 
 LOAD PREF MAPS
 
MM MAP MATH
 
CM COPY MAP -- TO CREATE T/W PREF MAP W/ 
PROXIMITY 
22,1 3
/ 
PR 
 PROXIMITY -- DISTANCE OF 2
 
22,2,22

TIf THIRESHO[,D 
 -- KEEP ONLY 1'S, WHICH ARE ADJACENT CELL 
22,0,1.,0,1

/ 
SD 
 SPATIAL DISPLAY
 
MB
 
MBPREF 
17,25 
 PREF MAPS W/ TUREWELLS MODIFIED
/ 

/ RETTIRN TO MAP MATHSqC SCALE FROM 0 TO 
10 SO POWER CAN GO UP TO 3.99
 
17,0,10
 
11,0,10
 
3.9,0, 10
 
20,0,10
 
21,0,10
 
23, 0,10
 
24,0,10
 
25,0,10

/ 
PO POWER PREF MAP TO A POWER < 4 (MAX RESULT < .0000)
17,17,1.0 
 DOM LOW
 
18,18,1.0 
 DOM MED
 
19,19,1.2 
 DOM IG*H 
20,20,1.0 
 COM LOW
 
21,2],.50 COM MED
 
23,23,1.0 
 INtD LOW 
24,24,.50 
 IND MED
 
25,25, .60 
 TNI) HGTI

/ 
'PH TiRESHOLD -- DELETE NEGATIVES 
17,0,0,99999,99999 
 DOM LOW
 
18,0,0,99999,99999 
 DOM MED
 
19,0,0,99999,99999 
 DOM ufG]{
 
20,0,0,99999,99999 
 COM LOW
 
21,0,0,99999,99999 
 COM MED
 
23,0,0,99999,9q999 IND LOW
 

http:24,24,.50
http:21,2],.50
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24,0,0,99999,99999 IND MED
 
25,0,0,99999,99999

/ 
SD SPATIAL DISPLAY 
MB MAP BACKUP 
P17 PREP DOM LOW 
17,17
/
/ 

IND 11GH
 

MB
 
P18 PREF DOM MED
 
18,18

/
/ 
MB
 
P19 PREP DOM 1TT1I 
1c,
/
/ 

1.9
 

MB 

/
/ 

P20 PREP COM LOW 
20,20

P21 PREP COM MED
 
21.,21.


MB 

/
/ 

P22 
 PREP TUBEWELLS
 
22,22

MB 

/
/ 
MR
 
P23 PREP IND LOW
 
23,23
/
/ 

/
/ 

M1B
 
P24 PREP IND MED
 
24,24


MR
 
P25 
 PREF IND 11GH
 
25,25
 

// 
MB
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MRLU7 AVAIL LAND 
7,7
/
/ 
MR 
MBWATR WATER 
2q, 2c
/ 
/ 
/ 
/ 
/ 
/ 
TR 

RETJRNJ 
RETrUplN 
RETURN 
RETURN 
RETURN 
RETURN 

TO SPATTAI. DTSPLAY 
TO MAP MAT1! 
TO MAP EDIT 
TO SPATIAL, MODEL 
TO PRIMARY MENU 
CONTROL, TO KEYBOARD 

44 
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T.P2-94
 

A version of this transfer file is used in each iteration year ofthe Special STF Forecast Procedure, to modify the preference mapsso they give the desired "scattering" of growth, and so the growthgoes into the desired areas,. A copy this shouldof file ho madofor each forecast iteration year, and each one given a namo thatindicates the year of the iteration (eg. TP298 for 19cR.)
 

The transfer file changes the maps 
 created by WRR .into the mcdifi edpreference maps that wi.l he used in forecasting that itoratinn.It thrn ratins preference values in selected parts of eachpreference map tip or clown to shift qrowth to or from those ar-aq.The user so]octs the areas and ratios. Then it reduces the nmoiritof land that can be uiso'd in oach cell for that itoration, allocates
growth to the cells, adjists. land amounts in the land-use maps andthe vncant-usnahle land map, saves the resul ts, and cnnvrts thenew land-usp maps into a load map for the iteration year.
 

Before this transfer file is run, the fol.1owinq must be set up:
 

o Map Backup file of land-use maps from the previous itpration
(the base year when runni.ng the first iteration). 

o A set of Map flackup files from the WRR Uti.lity Proqram, one 
per class, a different set for each iteration year.
 

o Maps 55-695 avai.l.able for use by the transfer file. 

o Area definitiors and ratio values for those areas, in thesection of the transfer file labelled "RATIO AREAS lIP ORDOWN", and land reduction multipliers and amounts of growth inthe section labelled "REDUCE LAND AND ALLOCATE GROWTH". 
o Names of all files being read in o," dumped out by the transfer 

file. The names will be different for iterationeach year. 

o The year, hour, and load map number for converting to load. 

Th is transfer file produces the fol.lowing: 

o Prefere.nce maps used for growth allocation for this iteration. 

o few land-ise maps, including the new growth. 

o New vacant-useable land map, reduced by the iteration growth. 

o Map Backup f iles of revised land-use maps and preference maps. 

o Load map for the Iteration. 

http:runni.ng
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OF ********** TP294 ********** MODIFY PREF MAPS - PART 2
 
OF
 
SM SPATIAL MODEl, 
ME 
 MAP EDIT
 
CI 
 CARD TMAGE
 
MBT3LT2 LAND USE 1992 
CI 
 CARD IMAGE
 
P17W 
 LOAD PREF MAP -- DOM LOW 
CT 
 CARD IMAGE
 
P18W 
 LOAD PREF MAP -- DOM MED
 
CT 
 CARD IMAGE
 
PIGW TOAD PREF MAP -- DOM IGH
 
CI 
 CARD IMAGE
 
P20W TOAD PREPF MAP -- COM LOW 
 ***. 
CI 
 CARD IMAGE
 
P21W 
 ITOAD PREF MAP -- COM MED
 
CI 
 CARD IMAGE
 
P22W LOAD PREP MAP -- TUREWELLS 
Cl CARD IMAGE 
P21W 
 IOAD PREF MAP -- IND LOW 
Ci 
 CARD IMAGE
 
P24W IOAD PREF MAP -- IND MED
 
Cr 
 CARD IMAGE
 
P25W IOAD PREF MAP -- IN)lGHl
 
MM 
 MAP MATH
 
CM COPY L.AND USE MAPS TO WORKSPACE MAPS FOR COMPARING 
55,7 
 WITH GROWN IAND USE MAPS AFTER THIS TRANSFER FTTIE56,8
 
57,9
 
58,10
 

-)(,r,0,12I 2
 

61,13
 
62, 1.4
 
63,15 

64,16 
65,7 MAP 65 
 TEMP STORAGE OF AVAIL LAND
/ 
AS ADD/SUBTRACT -- CHANGE RANKS TO PREFERENCE VALUES17, -1 17, 0 17,5130 DOM LOW -- LAST NUMBER MAX RANK + 1 FROM WRR 
18,-1,18,0,18,5032 
 DOM MED 
19,-,1,1.9,0,19,4742 DOM lTGi* 
20,-.,20,0,20,4885 COM LOW 
21,-1,21,0,21.,5331 COM MED 
22,-1,22,0,22, 526 
 TUI3FWEL,
 
23,-1,23,0,23,4057 
 IND LOW
 
24,-1,24,0,24,49r7 
 IND MED
 
25 -1,25,n,25,4711 
 ID IlGl*
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TI! THRESHOLD -- SET 0 PREF CELLS TO 0 

RESTRICT PREFERENCES TO SERVICE AREA 
fI,Y
 

1.7,0,0,0,5129 DOM LOW I,AST NJMBEPR = MAX RANK FROM WRR 
18,0,0,0,5031. DOM MED 
19,0,0,0,4741 DOM uGH 
20, 0, 0, 4884 CON LOW 
21-,0,0,0,5330 COM MED 
22,0,0,0, 525 'TIniJEWET, 
23,0 0,0,4056 ID LOW 
24,0,0,0,49r6 IID MED 
25,0,
/ 

,0, 4710 i11 ,(111GIT 

M17 Hil-TIPLY 
17 1 , 1-7, 51 0 I)ON l1CW 
18 ,18 ,51 0 )OM M:1) 
19, 1,1'51, 0 DOM lGil 
20 1,20,51,0 COM ,OW
 
21,1,21,51,0 COM MED
 
22, 1 22, 51 0 TITBEWELS
 
23, 1,23,51,0 [ND LOW 
24 ,1,24,51,0 IND MED 
25, 1,29,51,0 IND 11GH
/ 
SC SCALE PREF MAPS FROM 0 TO 100
 
17,0,100 SCALE PREF MAP 
 - DOM LOW
 
18,0,100 SCAT.E PREF MAP - DOM MED 
19 0, 100 SCALE PREF MAP - DOM 11GH 
20,0,100 SCALE PREF MAP 
 - COM LOW 
21,0,100 SCArE PREF MAP -
 COM MED
 
22,0, 100 SCALE PREF MAP -
 TUBEWELLS
 
23,0, 100 SCALE PREF MAP 
 - IND LOW
 
24,0,100 SCALE PREF MAP 
 - IND MED
 
25,0, 100 SCATE PREF MAP - IND HGH
 
/ ****** RATIO AREAS UP OR DOWN 
*****/ RETURN TO MAP EDIT 
SB SET BLOCK TO A VALUE TO RATIO PREF IN SOUTH 
- DOM LlnW 
20 
 MAP 2c
 
I , 1, o0,115,1 .0001,41 ,10], 115,..9907* 
/ 
MM 
 MAP MATII
 
MU MIII,T PTY
 
17, 1.,17, 29,0

/ 
/ RETURN TO MAP EDIT 
SB SET BLOCK TO A VALUE TO RATIO PREF IN SOUTH 
- DOM NED 
29 
 MAP 29 
1.,I , 1n,11 ,,1.00 
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1,41.,100,1.1.5, .969

/ 
MM 
 MAP MATH
 
MU MITI','TPILY 

/ 
/ RETURN TO MAP EDIT 
.B SET BLOCK TO A VALUE TO RATIO PREF TN SOUTH - COM LOW 
29 MAP 29 
1,1,100,115,1.000
 
1,41,100, 115,1.01. 
/ 
MF- MAP MATH
 
MI! 
 MITT.TIPIY
 
20, 1 ,20, 2c),0

/
 
/ PETIJRN TO MAP EDIT
 
SR 
 DOM ItGtH
 
29

],1, 10I, 115,1.000** 

t,41 , 100 ,115,.984
/ 
MM
 
r-i
v 
1),! 1, 0, 29, 0
/
 
/
 
SB 
 COM MED
 

1,1,100,115,1..000
 
l,41 , 100, 115,1.017
 

rIrT
 

21 , 1, 24 ,20,0
/
 
/
 
SB IND MED 
29 
1,,I10,115,i.000**

1, 41., 1(10, 119, 1. 15* * 
/ 

2,'1, 1 , 24 ,2 q, 0 

/ 
/
SB IND JIG!t 
29
 

http:115,1.01
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1,1,100,115,1.000
 
1, 41,100, 115,1.5
/ 
MM
 
MU
 
25,1,25,29,0

/
/ 
SB SET BLOCK TO A VALUE TO RATIO PREF IN SOUTH 
- IND LOW 
29 
 MAP 29
 
1,1,100,115,1.000
 

L,41, 100, 1.15,1.005

/ 
MM MAP MATH 
MU MULTIPLY
 
23,],23,29,0

/ ******* REDUCE LAND AVAILABLE, AND ALLOCATE GROWTH ******* AS 
 ******* START COMMERCTAL MEDIUM 
 9*****7,.03R,7,0,9,0 
 *** REDUCE AVAILABI,E LAND/ 
SA ALLOCATE LAND USE GROWTH 
42.c 
 *** AMOUNT
 
6,7,21 STORE GROWTH , ADJUSTED AVAIL IAND , PREF MAP 
CM 
7, 65
/ 
AS 
7,1,7,-1.,7,0 
12,1,12,1,6,0 
/ 

REMOVE GROWTH FROM AVAIL LAND 
ADD GROWTH TO CLASS LAND UJSE 

CM 
65,7
/ 
AS 

7, .056,7,0,9,0 
/ 

*** REDUCE 
* START DOMESTIC HIGI 

AVAILABLE TAND * 
******* 3 

SA ALLOCATE LAND 1SE GROWTH 
232.8 
6,7,19 

*** AMOUNT 
STORE GROWTH , ADJUSTED AVATTI, LAND , PREF MAP 

CM 
7,65
/ 
AS 
7, 1,7,-1,6,0 
10, 1,10,1 ,6,0 

REMOVE GROWTH1 
ADD nROW'TH1 TO 

FROM AVAIL 
CLASS LAND 

LAND 
USE 

/CM 



65,7
 

AS 


7,.6,7,0,9,0

/ 
SA 

63.3 
6,7,25 

CP1 

7,65
/ 
AS 
7,1,7,-1,6,0 
16,1,16,1,6,0 
/ 
CM
 
65,7 

AS 
7, .022,',0,9,0 
/ 
SA 
12.9 

6,7,24 


CM 
7,65 

/ 
7, 1,7,-1,6,0 
1.5, 1 , 15,1,6,0 
I 
CM
 
65,7
 

AS 


7,.070,7,0,9,0 


/ 
S A 
45R.9 
6,7,18 

CM 
7 ,65 

AS 
7,1,7,-1,6,0
9, 1,9,1,6,0 
/ 
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******* START INDUSTRIAL HIGH ******* 9

*** REDUCE AVAILABLE LAND *
 

ALLOCATE LAND USE GROWTH
 
*** AMOUNT
 
STORE GROWTH , ADJUSTED AVAIl. LAND 
 , PREPF MAP 

REMOVE GROWTH FROM AVAIL LAND 
ADD GROWTH TO CLASS LAND USE
 

******* START INDUSTRIAL MEDTIUM **** 
*** REDUCE AVATLARLE LAND *** 

ALLOCATE LAND USE GROWTH
 
*** AMOUNT
 
STORE GROWTI, ADJUSTED AVAIL, LAND 
 , PREF MAP 

REMOVE GROWTH FROM AVAIL LANID
 
ADD GROWTIHll TO CT,A.qS LAND 11SE
 

******* START DOMESTIC MEDIUM ******* 2 
*** REDUCE AVATr,AIE l.AND *** 

ALLOCATE IAND ISE GROWTHI
 
*** AMOUNT
 
STORE GROWTH , ADJUSTED AVAT, LAND , PREF MAP
 

REMOVE GROWTH FROM AVAIL LAND

ADD GROWTH TO CLASS LAND USE
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CM 
65,7
/ 
AS 

7, .048,7,0,9,0 

/ 
*** 

******* START 
REDUCE AVAILABLE LAND 

COMMERCIAL 

* 
LOW ******* 4 

SA ALLOCATE LAND USE GROWTH 
124.0 
6,7,20 

*** AMOUNT 
STORE GROWTH , ADJUSTED AVAIl, LAND , PREF MAP 

CM 
7,65
/ 
AS 
7,1,7,-1,6,o 
I], , , 1,,6, 
/ 

0 
REMOVE GROWTH 
ADD r.ROWTH TO 

FROM AVAIL 
C.ASS LAND 

LAND 
USE 

CM 
65,7
/ 
AS 

7, .006,7,0,9,0 
/ 

*** REDUCE 
******* 

AVAILABLE 
START 

LAND 
TNDrSTRTATj TLOW 
** 

******* 7 

SA ALLOCATE TAND T1SE GROWTH 
15.5 
6,7,2-

*** AMOUNT 
STORE GROWTH , ADJUSTED AVATI, LAND , PREF MAP 

CM 
7,65
/ 
AS 
7,1.,7,-l,6,0 
14,1.,4,1,6,0 
/ 

REMOVE GROWTHj 
ADD GROWTH TO 

FROM AVAIL 
CLASS LAND 

LAND 
USE 

CM 
65,7
/
AS 
7,.14,7,0,9,0 
/ 

*** REDUCE 
******* 

AVAILABLE 
START 

LAND 
DOMESTIC 

* 

LOW ****** I 

SA AIOCATE LAND ISE GROWTH 
787.2 
6,7,17 

*** AMOUNT 
STORE GROWTH , ADJUSTED AVAIl LAND , PREF MAP 

CM 
7,65
/ 
AS 
7,i,7,-1.,6,o 
8, ],R,1,,0 
I 

REMOVE GROWTH FROM AVAIL LAND 
ADD GROWTH TO CLASS LAND USE 
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CM
 
65,7
/ 
AS 
 ******* START TUBEWELLS ******* 6

7,1.0,7,0,9,0 
 *** REDUCE AVAILABLE LAND/ *** 

SA ALLOCATE LAND USE GROWTH 
1406.2 
 *** AMOUNT
 
6,7,22 STORE GROWTH , ADJUSTED AVAIl, LAND PREF MAP 
CM
 
7,65

/ 
AS 
7,1,7,-l,6,O 
 REMOVE GROWTH FROM AVAIL LAND

13, 1, 13 ,1, (5, 0 ADD GROWTH TO CLASS LAN) USE/ 
SD 
MB
 
M TU94 
 *** SAVE 1994 MODIFTFD LAND 11SE MAPS *** 
7,16

/

/
 
MB 
MRRP94 
 *** SAVE REVISED 1-994 PREF MAPS
 
17,25

/ 

/ RETIRN TO MAP MATH

/ RETURN TO MAP EDIT

/ RETURN TO SPATIAL MODEL
 
/ RETURN TO PRIMARY MENU
 
LM 
 LOAD MODEL
 
SD SPATIAL DISTRIBUTION 

8,9,10,11,12,13,14,15,16
 
19q4 *** YEAR 
21 HOUR
 
2 
 *** LOAD MAP NO.
/ RETURN TO PRIMARY MENU
 
ON TURN MENUS ON 
TR TRANSFER CONTROL TO KEYBOARD
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TP297.
 

This 	transfer file is the same as TP29.4 except for a diffnrent 
year. Similar files should be created for each 	 of the forecast 
.iteration yeors (eq. TP202, TP207, TP.2-12.). 

Bofore this transfer file is run, the folowing must be set- ip: 

The same itoms as in TP294, with the appropriate names, yrars, 
maps, etc. 

This 	 transfer file produces the following: 

The samn it--nms as for 	TP294, except for a different year.
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OF ********* TP297 ********** MODTFY PREF MAPS 
- PART 2 
OF
 
SM 
 SPATIAL MODEL
 
ME 
 MAP EDIT
 
CI 
 CARD IMAGE
 
MBLIU94 LAND USE 1994
 
CI CARD IMAGE 
P17X 
 LOAD PREF MAP -- DOM LOW 
CT 
 CARD IMAGE
 
P].8X TOAD PREF --MAP DOM MED
 
CI 
 CARD IMAGE 
P19X 
 LOAD PREF MAP 
-- DOM 11Gh* 
CI 
 CARD IMAGE
 
P20X 
 LOAD PREF MAP 
-- COM LOW 
CI CARD IMAGE 
P21X TOAD PREF --MAP COM MED
 
CI 
 CARD IMAGE
 
P22X LOAD PREF MAP -- TUBEWELLS
 
CI CARD IMAGE 
P23X TOAD PREF MAP -- TND LOW*
 
CI 
 CARD IMAGE
 
P24X 
 LOAD PREF MAP -- IND MED
 
CI CARD IMAGE
 
P25X LOAD PREF MAP 
-- IND HGH* 
MM MAP MAT11
CM COPY LAND USE MAPS TO WORKSPACE MAPS FOR COMPARING55,7 WITHI GROWN LAND USE MAPS AFTER TIlTS TRANSFER FTTE 
56,8 
57,9
 
58, 10
 
59,11
 
60, 12
 
61,13
 
62, 14 
63,15
 
64,16
 
65,7 


/ 
MAP 65 TEMP STORAGE OF AVAIL LAND 

AS ADD/SUBTRACT -- CIANGE RANKS TO PREFERENCE VALUES17,-1,17,0,17,5127 DOM LOW -- LAST NUMBER = MAX RANK + 1 FROM WRR18,-1,18,0,18,5032 DOM MED 
19,-1,19,0,19,4741 DOM IG*H 
20,-1,20,0,20,4883 
 COM LOW
 
21,-1,21,0,21,5331 
 COM MED
 
22,-1 22,0,22, 509 T[TBEWELL **2 3 ,-] 23,0,23,4056 ITHD LOW 
24,-1,24,0,24,4965 
 TND MED
25,-I 25,n,25,4711 TND 11G11** 

/ 
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TII THIRESIIOLD SET 0 PREF CELLS TO 0
17,0,0,0,5126 
 DOM LOW -AST NUMBER = MAX RANK FROM WRR
 
1.8,0,0,0,5031 
 DOM MED
 
19,0, 0,0,4740 DOM IG!* 
20,0,0,0,4882 
 COM LOW 
21,0,0,0,5330 
 COM MED
 
22,0,0,0, 508 TI REWEI,, ,
 
23,0,0,0,4055 I I) LOW
 
24, ,0,,4()64 IN[) MED
 
25,0, 0,G,4710 IND ITGJI

/ 

'AA 

MU MULTITPLY -- RESTRICT PREFERENCES TO SERVICE AREA ONLY 
17,1.,17,51,0 
 DOM LOW
 
18,1,1R 5.10 DOM MED
 
19, 1, ]!- ,51 , 0 
 DOM IIGII 
20,1,20,51,0 
 COM LOW 
21,1,21,51,0 COM MED
 
22,1,22,51,0 'I'll[3FBWELLS
 
23,1,23,51,0 
 IND LOW
 
24,1,24,51,0 IND MED
 
25, 1.,25, 51, 0 1ND 11GI/ 
SC SCALE PREF MAPS FROM 0 100
 
17,0,100 SCALE PREF MAP - DOM LOW
 
18,0,100 SCALE PREF MAP 
- DOM MED
 
19,0,100 
 SCALE PREF MAP - DOM HGH
 
20,0,100 SCALE PREF MAP - COM LOW
 
21,0,100 
 SCALE PREF MAP - COM MED
 
22,0,100 
 SCALE PREF MAP -
 TUBEWELLS
 
23,0,100 SCALE PREF MAP - IND LOW
 
24,0,100 
 SCALE PREF MAP 
 - IND MED 
25,0,100 SCALE PREF MAP - IND HGH/ ******* RATIO SELECTED AREAS UP OR DOWN 
******* / RETURN TO MAP EDIT
SB SET BLOCK TO A VALUE TO RATIO PREF TH SOUTH 
- DOM LOW 
29 
 MAP 29
 
1,1, 100, 115,1.000
 
1,41,100,1-15, .9907

I 
MM MAP MATH! 
MU M1JT,T TPLY 
17,1,17,29,0

/ 
/ RETURN TO MAP EDIT 
SB SET BLOCK TO A VALUE TO RATIO PREF IN SOUTH 
- DOM MED 
29 
 MAP 29
 
1,1, 100, 115,1. *** 

4 
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1,41,100,115,.963

! 
MM 
 MAP MATH
 
MU 
 MULTIPLY 
18,1, 18,29,0

!
 
/ RETURN TO MAP EDIT

SB SET BLOCK TO A VALUE TO RATIO PREF IN SOUTH - COM LOW 
29 
 MAP 29
 
1,1,100,115,1.000
 
1,41, 100, 115, 1.01

/ 
MM 
 MAP MATH
 
MU 
 MIJ,TIPLY 
20,1,20,29,0

/
 
/ 
 RETURN TO MAP EDIT
 
SB 
 DOM HGH
 
29
 
1,1,100, 11.5, 1.000
 
1,41, 100,1.15, .984

/ 
MM
 
MU
 
19,1,19,29,0

/

/
 
SB 
 COM MED
 
29
 
1,1,100,115,1.000
 
1,41,10n,115,1.017

/ 
MM
 
MlU
 
21.,1,21 , 2 ,0
/

/
 
SB 
 IND MED
 
29
 
1,1,lon,115,1.000
 

1,41,10n ,115,1..1.5
/ 
MM
 
MU
 
24,1,24,29,O

/ 

SB 
 IND JIGH! 
29
 
1,1,100,115,1.000
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1,41,100, 11.5, 1.1.5/ 
MM
 
MU
 
25,1,25,29,0

/

/
 
SB SET BLOCK TO A VALUE TO RATIO PREF TN SOUTH 
- IND LOW 
29 
 MAP 29
 
1,1,100, 115,1.000
 
1,41, 100, 1.15, 1.005

/ 
MM 
 MAP MATH
 
MU MULTIPLY 
23,1 ,23,29,0

/ ******* REDUCE AVAILABLE LAND, AND ALLOCATE GROWTH 
 **** AS 
 ******* START COMMERCIAL MEDIUM ******* 5
7,.057,7,0,9,0 
 *** REDUCE AVAILABLE LAND/ '
 
SA 
 ALLOCATE IAND USE GROWTH 
72.7 
 *4* AMOUNT
 
6,7,21 STORE GROWTH , ADJUSTED AVAIL LAND , PREF MAP
 
CM
 
7,65

/ 
AS 
7,1,7,-1.,6,0 
 REMOVE GROWTH FROM AVAIL LAND

12, 1, 12, 17,6, 0 ADI) GROWTH TO CLASS LAND USE
/ 
CM 
65,7
/ 
AS 
 ******* START DOMESTIC HIGH ***** 3
7,.084,7,0,9,0 
 *** REDUCE AVATI,ARTE LAND/ 
SA ALLOCATE LAND USE GROWTH 
423.7 *** AMOUNT 
6,7,19 STORE GiROW'TH , AD11rTSTED AVAIL LAND , PREF MAP 
CM 
7,65
/ 
AS 
7,3,7,-I,6,0 REMOVE GROWTH AVAILFROM LAND 
10, 1, 10, 1 , 6, 0 ADD GROWTH TO CLASS .AND USE/ 
CM 
65,7 
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/ 
AS 


******* START INDUSTRIAL HTGH 
 ****** 97,.6,7,0,9,0 
 *** REDUCE AVAILABLE LAND/ 
SA ALLOCATE LAND USE GROWTH 
120.9 
 *** AMOUNT

6,7,25 
 STORE GROWTH , ADJUSTED AVAIL LAND , PREF MAP 
CM 
7,65
/ 
AS 
7,1.,7,-1,6,O 
 REMOVE GROWTH FROM AVAIL LAND

16,1,16,1,6,0 ADD GROWTH TO CLASS LAND USE/ 
CM
 
65,7
 

AS 
 ******* START INDUSTRIAL MEDIUM **** 
 8
7,.033,7,0,9,0 
 *** REDUCE AVAILABLE LAND/ 
SA AI.T.OCATE LAND USE GROWTH 
24.R *** AMOUNT
6,7,24 STORE GROWTH , ADJUSTFD AVAIL , MAPLAND PREF 

CM
 
7,65

/ 
AS. 
7,1.,7,-1,6,0 
 REMOVE GROWTH FROM AVAIL LAND

15, 1, 15,1,r,0 ADD GROWTH TO CLASS LAND USE/ 
CM
 
65,7
 

AS 

******* START DOMESTIC MEDIUM 
******* 27,.117,7,0,9,0 
 *** REI)CE AVAT,ABLE LAND/ 

SA ALLOCATE LAND USE GROWTH 
835.5 *** AMOINT

6,7,18 STORE GROWTH! , ADJUSTED AVAITL LAND , PREF MAP 
CM 
7,65

/ 
AS 
7,1,7,-],6,0 
 REMOVE GROWTH FROM AVAIL LAND

9,1,9,1,6,0 
 ADD GROWTH TO CLASS LAND USE/ 
CM 
65,7 

42 



/ 
AS 


7,.072,7,0,9,0 

/ 
SA 

21.0.2 

6,7,2n 


CM 
7,65

/ 
AS 
7,],7,-i,6,0 
11 , 1., 1,1.,6,0
/ 
CM 
65,7

/ 
A5 


7, .000, 7,0,9,0 

/ 
SA 

25.8 
6,7,23 


CM
 
7,65
/
 
AS
 
7, 1,7,-1 ,6,0 

1.4, 1, 14, 1., 6, 0 

/ 
CM 

/
65,7

AS 


7, .21,7,0,o,O 

/ 
SA 

1433.1 

6,7,17 


CM 
7,65

/ 
AS 
7,],7,-1,6,0 

8, 1,, 1, 6,0 


/CM 
65, 7
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******* START COMMERCIAL 1.0W 
******* 4 
*** REDUCE AVAILABLE LAND 

ALLOCATE LAND USE GROWTH 
*** AMOUNT
 
STORE GROWTH , ADJUSTED AVAIL LAND , PREF MAP 

REMOVE GROWTH FROM AVAIL LAND
 
ADD GROWTH TO CLASS LAND USE 

******* START INDUSTRIA, TOW ****** 7 
*** REDICE AVArABI,E LAND 

AT.LOCATE ,,AND USE R,pOWTH{
 
*** AMOUNT
 
STORE GROWTHit , AD.rIISTED AVAIl. LAND , PREF MAT'
 

REMOVE GROWTH AVAILFROM LAND
 
ADD GROWTH TO CI.ASS I-AND USE
 

******* START DOMESTIC LOW 
 1 
*** REDUCE AVAILABLE LAND 

ALLOCATE LAND USE GROWTH 
*** AMOUNT** 
STORE GROWTH , ADJUSTED AVAIL LAND , PREF MAP 

REMOVE GROWTH FROM AVAIL LAND
 
A)DD GROWTH TO CLASS 
LAND USE
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/ 
AS ******* START TUBEWELLS ******* 67,1.0,7,0,9,0 
 *** REDUCE AVAILABLE LAND/ 
SA 
 ALLOCATE LAND USE GROWTH
 
2189.3 
 *** AMOUNT

6,7,22 
 STORE GROWTH , ADJUSTED AVAIL LAND 
, PREF MAP 
CM 
7,65

/ 
AS 
7,1,7,-1,6,0 
 REMOVE GROWTH FROM AVAIL LAND

13,,1,13,1,6,0 
 ADD GROWTH To CLASS LAND USE
/ 
SD
 
MB
 
MBfl.U97 
 *** SAVE 1994 MODIFIED LAND USE MAPS 
 *
 
7,16

/
/ 
MB 
MBRP97 
 *** SAVE REVISED 1.994 
PREF MAPS *
 
17,25

/
/
 
/ RETURN TO MAP MATH

/ RETURN TO MAP EDIT

/ RETURN TO SPATIAL MODEL

/ RETURN TO PRIMARY MENU 
LM LOA[) MODEL, 
SD SPATrAT, DIqTRIBUTION 
N 
8,9,10,1.1,12,1.3,14,15,16 
1997 * YEAR
 
21 
 HOUR 
3 
 *** LOAD MAP NO./ RErUlRN TO PRIMARY MENU 
ON TURN MENUS ON 
TR TRANSFER CONTROL TO KEYBOARD
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TR123
 

Th is transfer file is used in DLF to createcomparing the .locatin 
a map for visunllyof customers in LOADSITE with the location.of FrEEDERSTTE buses. 
 Tt can easily be modifiedchanging the 1Ianr-use map numbhe-s. This 

for STIF by simply
is a valuable check nn thegonraphical locntions of dat:a. 

flrfore this transfer rile. is run, the following must be F.rt tip: 

lan11d-Use map numhnrs 

o Map 22 containing FEEDERSITE bus locations. This is created 
by runninr NODESrM. 

This transfer file produceos the following: 

Map 14; containing l's in cells with customors, 2's in cells withbues, and -1s in celIs with both. Display this map with the Color 
Opti on.
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TR123 -- CREATEON MAP WTTH1 VALUE 1, 2, OR 3ON MENUiS ****** TR123 ****** J1R123 ****** TR.23 ******ON TRANSFER F[[,E TO CREATE A MAP SHOWING LOCATIONON OF CIUSTOMERS WITHT REI,ATON TO THE FDRSITF BUSESON I-CHSTS ONLY, 2-BUSES ONLY, 3--CUSTS AND BUSESOF MENIS ****** TR123 ****** TR.23 ****** TRi.23 ****** SM GO TO SPA'T.IAI, MODET,
ME 
 GO TO MAP EDIT

CN 
 CHANGE MAP NAMES
 
32 
 MAP 32
 
BASE YR CIIST CElI.l 
 NAME OF MAP 32
 
33 ETC
 
FDRrfITE BUS 
 CEF,I,S-2 
31 
1-CIIST, 2,-BUS, I-BoTr
/ END MAP NAME CHANGES 

GO TO MAP MATHEMATTCSAS ADD/ SUBTRACT

32, 1 ,1,1,2,0 ADD 1-1.0 INTO 32
 
32 ,1 ,32 ,.1, 3 , 0
 
32, 1,32, 1,4,0 
32,1,32,1,5,0
 
32,1,32,1,6,0
 
32 1 32 ,.1,7,0 
32,1,12,1,00
 
32,1,32,1,9,0 
32,1,32,1,10,0 
/ END ADD/SUBTRACT
CM 
 COPY MAPS
 
3-,22 
 TO 33 FROM 22

/ END COPY MAPS
 

THRESHOLD
32,0,0,1.,0 
 1-CUSTOMERS 
33,2,0,2,0 2=B(JS/ END TIRESIIOLD
AS ADD/SUBTRACT
34, 1,-13,1.,-32,n 
 I-CUJSTOMERS, 2=B[IS, 3-BOTI/ END ADD/SUBTRACT/ RETURN TO SPATIAL MODELS) 
 GO TO SPATIAL DTSPTAY
MB1 MAP BACKUP

MlF123 FILE NAME
 
34,34 
 MAP 34
/ ACCEPT DEFAULT WINDOW/ END OF MAPS
/ RETURN TO MAP MATHEMATICS/ RETURN TO SPATIAL MODEL/ RETURN TO PRIMARY MENU 

ON MENIUS 
TR RETURN CONTROl, TO KEYBOARD 
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TRBLOC 

This transfer file Js used in rI, or S[,F to convert a 1ODEffl1bu1!location map into 
a map with only bus numbers, strippinq off thp
phasinq and m11ltipl-huses--in-n-cel] he
information. This can
uspful 
in reviewing or verifying the file from FFEDERSIT~F:. It can
 a 1so he used to i ient ify bus rumbers of buses wherp abnorma IIy h igh
loads have he-n brought in on FFEDERSITE buspes. Tt works only if
a1l bses are three-phase buses. 

IVforp this transfer file is run, the fol.low.inq must be set up: 

o A NODESIM bus locations map in Map 22 

Thi; transfer file produces the followi.ng: 

n A bus numbers map. 

o A Map Backup file of the bus numbers map. This can beconverted, by running PRMB5, to a geographicall.y correct
printout for review. 
Also a li.sting of all the bus locations 
can be created by running PRNZ.
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ON TRBLOC -- CREATE MAP WITH BUS LOC 1JS NUMBERS

ON MENUS ***** TRBLOC ***** TRBLOC TRBLOC***** ***** TRBLO.C ****** ON TRANSFER F ILE TO COVERT NODESIM BUS LOCATION MAP INTO AON MAP WITH ONLY BUS NUMBERS, IN A FORMAT THAT CAN SENTBE TOON A MAP BACKUP FILE. HANDLES 4 DIGIT BUS NUMBERS.
OF MENUS ***** 'rRBLOC ***** TRBLOC ****-. TRBLOC ***** TRBLOC ****** 
SM 
 GO TO SPATIAL MODEL
 
ME 
 GO TO MAP EDIT
 
CHN 
 CHANGE MAP NAMES
 
30 
 MAP 30
 
MAP OF I BUS ,OCS NAME OF MAP 30
 
31 
 ETC.
 
MAP OF - BUS TOCS
 
35
 
BUS ,OC BUS NO'S

/ END MAP NAME CHANGES
 
MM 
 GO TO MAP MATHEMATICS
 
CM 
 COPY MAPS
 
30,22
 
31,22
 
/ END COPY MAPS
 
TII 
 TI RESHOLD 
30,0,0,9999999,9999999 
 MAKE MAP OF POSITIVE VALUES

31,-9C9q999,-9q99999,0,0 
 MAKE MAP OF NEGATIVE VALUES

/ END THRESIOLD
 
AS 
 ADD SUBTRACT
 
30,0,30,1,30,-7 
 REMOVE PHASE CODE 
-- FOR 3-PT ONLY
 
31 , 0 , 31,1,,31,7
 
/ END ADD/SUBTRACT

TIT 
 THRESHOLD
 
30,0,0,9999999,9999999 
 REMOVE NEGATIVES
 
31 ,-999q99q,- 99 9 9 99 9,0, 0 
 REMOVE POSITIVES
 
/ END THRESHOLD
 
AS ADD/SUBTRACT 
30,0,3n),.001,30,0 
 DIVIDE BY
31,0,31,.001,31,0 1000 FOR LARGE NUMBERS
2 LEAST SIGNIF DIGTTS AFTER DECTMAI,

35,1,30,1,31,0 
 COMBINE NEGATIVES AND POSITIVES
/ END ADD/SUBTRACT

SD 
 GO TO SPATIAL DISPLAY

MB 
 SEND MAP TO MAP BACKUP FILE
 
M351BA
 
35,35 
/ ACCEPT DEFAILT WTNr)ow
/ END OF MAPS 
/ RETURN TO MAP EDIT/ RETURN TO SPATIAL, MODEl,
/ RETURN TO PRIMARY MENU 
ON MENUS 
TR 
 RETURN CONTROL TO KEYBOARD
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TBORD
 

Tb ir transfer file is used in DT.F or SLF to create a map co-a i n inig
the horler of the service area, from a file defining the sorvicearea. 

.is 

Tt allows the service area to be touching the map edges. Itrsot uip 
for a 120 x 120 map size but can easily be changed tn any

map sizo. 

Befnre t'his transfer fi l is run, the fo]lowinq rust be set iip: 
0 A Card Imarl file SAR51..DAT, defining the service area with's ins i o the service area ald O's outside. It should1use 

Map 51 as the target map. 

If there is already a service area map, copy .i.t to Map 51 and],before running the transfer file, remove the steps thatinitialize Map 51 
and those that read in the SAR5l Card Image
fi le. 

This transfor File produres the fol.lowinq: 

o A service area map, Map 51. 

o A border map, Map 50. 
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ON TRBORD -- BOUNDARY MAPON MENU ****** TRBORD ***** TRBORD ***** ON TRBORD ***** TRBORD ***TRANSFER FILE TO CREATE A BORDER MAP IN MAP :O, USING
ON 
 THE SERVICE AREA DEFINED IN THpE CARD IMAGE FILE SAR51.DAT
OF MENU ****** TRBORD ***** TRBORD ***** 
TRBO D ***** TRBORD *** SM 
 GO TO SPATIAL MODE
 
ME 
 GO TO MAP EDIT

IM 
 INITIALIZE MAP
 
51 
 MAP 51

0 
 TO ZERO
 
Y 
 YES, THAT'S CORRECT

52 
 MAP 52
 
0 
 TO ZERO
Y YES, THAT'S CORRECT/ END INITIALIZE
 
CI 
 CARD IMAGE
SAR51 
 CARD IMAGE FILE DEFINING SERVICE AREA
SL 
 SET LINE TO A VALUE
 
52 
 MAP 52

1,1,120,1,1 
 TOP BORDER
 
1,1,1,120,1 
 LEFT
 
120,1,120,120,1 
 RIGHT
 
1,120,120,120,1 
 BOTTOM
 
/ END LINE INPUT
/ RETURN TO SPATIAL MODEL
MM 
 GO TO MAP MATHEMATICS
 
PR 
 PROXIMITY FUNCTION
51,2,50 
 ON MAP 51, DISTANCE 
= 2, RESULTS IN MAP 50
TH THRESHOLD 
50,0,1,0,1 
 MAP 50, ZERO ALL BUT 1'S/ END THRESHOLD 
MU 
 MULTIPLY
 
52,1,52,51,0 
 MAP 52 - MAP 52 * MAP 51/ END MULTIPLY
 
AS 
 ADD/SUBTRACT

50,1.,50,1,52,0 
 MAP 50 = MAP 50 
+ MAP 52
/ END ADD/SUBTRACT

ON 
 TURN ON MENUS

TR TRANSFER CONTROL TO KEYBOARD
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TRCBB
 

This transfer file 
is used during the 
DLF and SLF load forecast
procedures to check for out-of-bounds customers in the base year.
See ;3ections V.B.2 and VI.B.2.
 

Before this transfer file 
is run, the following must be set up:
 
o Mapt; 
31-40 and Maps 51-65 available for use.
 
o 
 A Card Image file SAR64.DAT defining the service area with l's
inside the service area 
and O's outside. The transfer file
can be easily changed to use an already existing Service Area
map. The target map must be Map 64.
 

o 
 Base year customer maps, Maps 1-9 or 10 for DLF, or Maps 8-16

for SLF.
 

This transfer file produces the following: 

o A map, Map 62, defining which classes of customers are in each
out-of-bounds cell.
 

o A Map Backup file of that map, to be processed by the utility
program PROOB.
 

o 
 A Map Backup file of the individual class maps containing the
out-of-bounds customers information. 
The information in this
file can be displayed by the utility program PRNZ.
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ON TRCBB --
 CHECK BOUNDARIES 
- BASE YEAR
ON MENUS ****** 
TRCBB ****** TRCBB 
****** 
 TRCBB ******
ON TRANSFER FILE TO CIECK [F' ALL OF' THE BASE YEAR CUSTOMERSON ARE IN THE BOUNDARIES OF TIIE SERVICE AREA (DIVISION)OF MENUS ****** 
TRCBB ****** 
TRCBB ****** TRCBB 
****** TRCBB ***** SM 
 GO TO SPATIAL MODEL~~ 
ME 
 GO TO MAP EDIT

CN 
 CHANGE NAMES OF MAPS 
64 
 MAP 64
 
SERVICE AREA MASK 
 NEW MAP NAME
 
65 
 ETC. 
BASE YR CUST CELLS=I
 
63
 
1=CUS OUT,2=VAC,3=IN
 
62
 
CLASSES IN OOB CELLS
 
61
 
OOB CELLS MASK
 
31
 
OOB CUSTS DOM-LOW
 
32
 
OOB CUSTS DOM-MED
 
33 
OOB CUSTS DOM-1iGH
 
34
 
0013 CUSTS COM-LOW
 
35
 
OOB CUSTS COM-MED
 
36
 
OOB CUSTS TUBWELL
 
37
 
OO CUSTS IND-LOW
 
38
 
OOB CUSTS IND-MED
 
39
 
OOB CUSTS IND-HGH
 
51
 
I'S IF DOM-LOW CUSTS
 
52
 
1'S IF DOM-MED CUSTS
 
53
 
1'S IF DOM-JIGH CUSTS
 
54
 
I'S IF COM-TOW CUSTS 
55
 
IS IF COM-LOW CUSTS
 
56
 
I'S IF TUBWELL CUSTS
 
57
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S IF' IND-LOW CUS'TlS
 
58 

I'S IF IND-MED CUSTS
 
59
 
I'S IF IND-HGH CUSTS

/ END OF NAME CHANGES
 
IM 
 INITIALIZE MAP
 
64 MAP 64
 
0 
 TO ZERO 
Y 
 YES
 
/ END OF INITIALIZE
 
CI 
 CARD IMAGE

SAR64 
 NAME OF CARD IMAGE FILE WITH SERVICE AREA DEFINITION
/ RETURN TO SPATIAL MODEL
 
MM 
 GO TO MAP MATH
 
AS ADD/SUBTRACT

65,1,1,1,2,0 
 ADD ALL BASE YEAR CUSTOMERS INTO MAP 65 
 *
 
65,1,65,1,3,0
 
65,1,65,1,4,0
 
65,1,65,1,5,0 
 FOR DLF, USE MAPS 1-9 OR 10.

65,1,65,1,6,0 
 FOR SLF, USE MAPS 8-16.
 
65,1,65,1,7,0
 
65,1,65,1,8,0
 
65,1,65,1,9,0

/ END OF ADD/SUBTRACT
 
Til THRESHOLD65,0,0, 1,0 
 SET NON-ZERO CELLS TO 1 (WHERE THERE ARE CUSTOMERS)

/ END OF THRESHOLD
 
AS ADD/SUBTRACT

63,1,65,2,64,0 
 1=CUST OUT OF BOUND, 2=VAC IN BOUND, 3=CUST IN BOUND
/ END OF ADD/SUBTRACT
 
CM 
 COPY MAPS
 
61,63 
 FOR OUT-OF-BOUND CELLS MASK
 
51,1 
 CLASS 1 CUSTOMERS
 
52,2 
 CLASS 2 CUSTOMERS
 
53,3 
 CLASS 3 CUSTOMERS FOR DLF, USE CUST
54,4 
 CLASS 4 CUSTOMERS MAPS 1-9 OR 10
55,5 
 CLASS 5 CUSTOMERS FOR SLF, USE CUST

56,6 
 CLASS 6 CUSTOMERS 
 MAPS 8-16
 
57,7 
 CLASS 7 CUSTOMERS
 
58,8 
 CLASS 8 CUSTOMERS
 
59,9 
 CLASS 9 CUSTOMERS
 
/ END OF COPY
 
TH 
 THRESHOLD
 
61,0,1,0,1 
 ELIMINATE ALL BUT OUT-OF-BOUND CELLS (=1'S)

51,0,0,1,0 
 I'S FOR CLASS 1 CELLS
 
52,0,0,1,0 
 I'S.FOR CLASS 2 CELLS
 
53,0,0,1,0 
 1'S FOR CLASS 3 CELLS
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54,%0,1,0 I'S FOR CLASS 4 CELLS55,0,0,1,0 
 1'S FOR CLASS 5 CELLS
56,0,0,1,0 
 I'S FOR CLASS 6 CELLS
57,0,0,i,0 
 I'S FOR CLASS 7 CELLS58,0,0,1,0 
 I'S FOR CLASS 8 CELLS
59,0,0,1,0 
 I'S FOR CLASS 9 CELLS
/ END OF THRESIJOr)
AS ADD/SUBTRACT
62,1,51,2,52,0 COMBINE CLASSES 1 AND 2 COMPONENTS62,1,62,4,53,0 
 ADD CLASS 3 COMPONENT

62,3,62,8,54,0 ADD CLASS 4 COMPONENT
62,1,62,16,55,0 
 ADD CLASS 5 COMPONENT
 
62,1,62,32,56,0 
 ADD CLASS 6 COMPONENT

62,1,62,64,57,0 
 ADD CLASS 7 COMPONENT
 
62,1.,62,128,58,0 
 ADD CLASS 8 COMPONENT

62, 1,62,256,59,0 
 ADD CLASS 9 COMPONENT
/ END OF ADD/SUBTRACT


MU MULTIPLY

62,1,62,61,0 
 TIMES MASK OF OUT-OF-BOUND CELLS
 
31,1,1,61,0 
 SAME
 
32,1,2,61,0 
 ETC.
 
33,1,3,61,0

34,1,4,61,0 
 FOR DLF, USE CUST MAPS 1-9 OR 10
35,1,5,61,0 
 FOR SLF, USE CUST MAPS 8-16

36,1,6,61,0
 
37,3,7, 61,0 
38,1,8,61,0
 
39,1,9,61,0
 
/ END OF MULTIPLY

SD 
 GO TO SPATIAL DISPLAY
 
MB 
 MAP BACKUP

OUTBAS 
 NAME OF MAP BACKUP FILE
 
62,62 
 MAP 62
/ ACCEPT MAXIMUM X, Y LIMITS
/ NO MORE MAPS 
MB 
 MAP BACKUP
 
MB3139 
 NAME OF MAP BACKUP FILE

31,39 
 MAPS 31 TO 39
/ ACCEPT MAXIMUM X, Y LIMITS
/ NO MORE MAPS

ON 
 TURN ON MENUS

TR RETURN CONTROL TO KEYBOURD
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TRCBH
 

This transfer file 
is used during the DLF load forecast procedure
to check for out-of-bounds customers in the horizon year. See 
Section V.E.l. 

Before this transfer file is run, the following must be set up: 

o Maps 31-40 and Maps 51-65 available for use.
 

o 
 A Card Image file SAR64.DAT defining the service area with l'sinside the service area and 
O's outside. The transfer filecan easily be changed to use an already existing service area map. The target map must be Map 64. 

This transfer file produces the following:
 

o A map, Map 62, defining which classes of customers are in each 
out-of-bounds cell.
 

" A Map Backup file of that map, to be processed by the utility 
program PROOB.
 

o A Map Backup file of the individual class maps containing theout-of-bounds customers information. The information in this
file can be displayed by the utility program PRNZ.
 

44'
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TRCBH 

ON MENUS ****** TRCBH ****** TRCBII 


ON -- CHECK BOUNDARIES - HORIZON YEAR 
****kk TRCBII ****** TRCBH *****ON TRANSFER FILE TO CHECK IF ALL OF' THE HORIZON YEAR CUSTOMERSARE IN THE BOUNDARIESON OF THE SERVICE AREA (DIVISION)OF MENUS ****** TRCBH ****** TRCBH ***-* ****** TRCBI ******SM GO TO SPATIAL MODEL
 

ME 
 GO TO MAP EDIT
 
CN CHANGE NAMES OF MAPS
 
64 
 MAP 64 
SERVICE AREA MASK NEW MAP NAME 
65 ETC. 
BASE YR CUST CELLS=1
 
63
 
1=CUS OUT, 2=VAC, 3=IN
 
62
 
CLASSES 
IN OOB CELLS
 
61 
OO CELLS MASK
 
.i1 
OOB CUSTS DOM-LOW
 
32
 
OOD CUSTS DOM-MED 
33
 
OOB CUSTS DOM-HIGH 
34
 
OOB CUSTS COM-LOW
 
35
 
OOB CUSTS COM-MED
 
36
 
OOB CUSTS TUB-PRI
 
37
 
0013 CUSTS TUB-FR
 
38
 
OOB CUSTS IND-LOW
 

39
 
OO CIJSTS IND-MED
 
40
 
OOB CUSTS IND-IGH
 
51
 
I'S IF DOM-LOW CUSTS
 
52
 
I'S IF DOM-MED CUSTS
 
53
 
I'S IF DOM-IGH CUSTS
 
54 
I'S IF COM-LOW CUSTS
 
55
 
I'S IF COM-LOW CUSTS
 
56
 

442 
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I'S IF TUB-PRI CUSTS
 
57 
I'S IF TUB-FR CUSTS
 
58 
I'S IF IND-LOW CUSTS 
59
 
I'S IF IND-MED CUSTS
 
60
 
I'S IF IND-HGH CUSTS
 
/ END OF NAME CHANGES
 
IM 
 INITIALIZE MAP
 
64 MAP 64
 
0 
 TO ZERO
 
Y 
 YES
/ END OF INITIALIZE
 
CI 
 CARD IMAGE
SAR64 
 NAME OF CARD IMAGE FILE WITH SERVICE AREA DEFINITION/ RETURN TO SPATIAL MODEL,
MM GO TO MAP MATII 
AS 
 ADD/SUBTRACT
65,1,11,1,12,0 ADD ALL HORIZON YEAR CUSTOMERS INTO MAP 6565,1,65,1,13,0 
65, 1,65, 1 ,14,0
 
65, 1, 65, 1,15, 0
 
65,1,65,1,16,0
 
65,1, 65, 1,17,0
 
65, 1,65, 1, 18,0
 
65, 1, 65, 1 ,19,0
 
65,1,65,1,20,0 
/ END OF' ADD/SUBTRAC'P

TI'll THRESHOLD65,0,0,1,0 
 SET NON-ZERO CELLS TO I (WHERE THERE ARE CUSTOMERS)
/ END OF THRESHOLD 
AS 
 ADD/SUBTRACT
63,1,65,2,64,0 1=CUST OUT OF BOUND, 2=VAC IN BOUND, 3=CUST IN BOUND/ END OF ADD/SUBTRACT
CM 
 COPY MAPS
61,63 FOR OUT-OF-BOUND CELLS MASK
51,11 
 CLASS 1 CUSTOMERS
 
52, 12 CLASS 2 CUSTOMERS 
53,13 CLASS 3 CUSTOMERS
54, 14 CLASS 4 CUSTOMERS
55,15 CLASS 5 CUSTOMERS
56,16 
 CLASS 6 CUSTOMERS

57,17 
 CLASS 7 CUSTOMERS

58, 18 CLASS 8 CUSTOMERS
59,19 CLASS 9 CUSTOMERS 
60,20 
 CLASS 10 CUSTOMERS
/ END OF CQPY
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TH 
 THRESHOLD

61,0,1,0,1 ELIMINATE ALL BUT OUT-OF-BOUND CELLS 
(=I'S)
51,0,0,1,0 I'S FOR CLASS 1 CELLS
52,0,0,1,0 1'S FOR CLASS 2 CEILS
53,0,0,1,0 1'S FOR CLASS 3 CELLS

54,0,0,1,0 1'S FOR CLASS 4 CELLS
 
55,0,0,1,0 
 I'S FOR CLASS 5 CELLS
 
56,0,0,1,0 
 1'S FOR CLASS 6 CELLS
 
57,0,0,1,0 
 1'S FOR CLASS 7 CELLS
 
58,0,0,1,0 
 itS FOR CLASS 8 CELLS
59,0,0,1,0 
 1'S FOR CLASS 9 CELLS

60,0,0,1,0 1,S FOR CLASS 10 CELLS

/ END OF THIRESIIOID 
AS 
 ADD/ SUITRACT 
62,1,51,2,52,0 
 COMBINE CLASSES 1 AND 2 COMPONENTS
 
62,1,62,4,53,0 
 ADD CLASS 3 COMPONENT
 
62,1,62,8,54,0 
 ADD CIASS 4 COMPONENT
 
62,1,62,16,55,0 
 ADD CLASS 5 COMPONENT
 
62,1,62,32,56,0 
 ADD CLASS 6 COMPONENT
 
62,1,62,64,57,0 
 ADD CLASS 7 COMPONENT
 
62,1,62,128,58,0 
 ADD CLASS 8 COMPONENT
 
62,1,62,256,59,0 
 ADD CLASS 9 COMPONENT
 
62,1,62,512,60,0 
 ADD CLASS 10 COMPONENT
 
/ END OF ADD/SUBTRACT

MU 
 MULTIPLY
 
62,1,62,61,0 TIMES MASK OF OUT-OF-BOUND CELLS
 
31,1,11,61,0 
 SAME
 
32,1,12,61,0 ETC.
 
33,1,13,61,0
 
34, 1,1.4 61, 0
 
35,1,15,61,0
 
36,1,16,61,0
 
37, 1,17,61,0
 
38 , 1,18 ,61, 0
 
39, 1 , 19,61,0
 
,1,I 20, 61, 0
 

/ END OF MULTIPLY
 
sD) GO TO SPATIAL DISPLAY 
MB 
 MAP BACKUP
 
OUTHIOR 
 NAME OF MAP BACKUP FILE
 
62,62 
 MAP 62

/ ACCEPT MAXIMUM X, Y LIMITS
 
/ NO MORE MAPS
 
MB 
 MAP BACKUP
 
MB3140 
 NAME OF MAP BACKUP FILE
 
31,40 
 MAPS 31 'O 40

/ ACCEPT MAXIMUM X, Y LIMITS

/ NO MORE MAPS
 
ON 
 TURN ON MENUS
 
TR 
 RETURN CONTROL TO KEYBOURD 

44k4
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TR-DNG
 

This transfer file is 
used in DLF after the forecast is run, to
eliminate any negati.ve load growth that might occur in some of the
cells with no -.oad in the base year. ']'his is done by reducing theamount of load in the earlier year to the amount of load in thelater year. The user must then ratio up the entire load map tomaintain the correct total 
load. Several iterations are needed.
 

Before this transfer file is run, the following mrust be set up:
 

o 
 All the load maps, Maps 23-29. 

This transfer file produces the following:
 

o Load maps with no negative growth between forecast years. 

Do not use this if there is legitimate negative growth 
in any
class, such as reduction in the number of Tubewells in future 
years. 

http:negati.ve
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ON TRDNG -- DELETE NEGATIVE GROWTH START- FROM HORIZON YEARON MENUS ****** 
TRDNG ****** 
TRDNG ****k* TRDNG ****** TRDNG ******
ON TRANSFER FILE TO ADJUST LOAD MAPS SO THERE ARE NO CELLS WITHON NEGATIVE GROWTH. MAPS MUST BE RATIOD AFTER THEY ARE ADJUSTED.OF MENUS ****** 
TRDNG ****** 
TRDNG ****** TRDNG ****** TRDNG 
******
 
SM 
 GO TO SPATIAL MODEL 
ME 
 GO TO MAP EDIT

CN CHANGE NAMES OF MAPS
 
60 
 MAP 60
 
LOAD DIFF MP24-MP23 
 NEW MAP NAME
 
61 
 MAP 60
 
LOAD DIFF MP25-MP24 
 NEW MAP NAME
 
62 
 MAP 60
 
LOAD DIFF MP26-MP25 
 NEW MAP NAME
 
63 
 MAP 60
 
LOAD DIFF MP27-MP26 
 NEW MAP NAME
 
64 
 MAP 60
 
LOAD DIFF MP28-MP27 
 NEW MAP NAME
 
65 
 MAP 60
 
LOAD DIFF MP29-MP28 
 NEW MAP NAME

/ END OF MAP NAME CHANGES/ RETURN TO SPATIAL MODEL
 
MM GO TO MAP MATH 
AS 
 ADD/SUBTRACT

o5,1,29,-1,28,0 GET DIFF BETWEEN TIIE HORIZON AND 6TH LOAD MAPS/ END OF ADD/SUBTRACT

TH THRESHOLD 
65,-999,-999,0,0 
 DELETE POSITIVE VALUES
 
/ END OF THIRESHOLD 
AS 
 ADD/SUBTRACT

28,1,29,1,65,0 
 SUBTRACT NEG VALUES FROM 
(=ADD TO) 2ND YEAR MAP
65,1,28,-1,27,0 REPEAT ABOVE 7 LINES FOR SIXTH AND FIFTH LOAD MAPS
/ 
TH 
65,-999, -999,0,0

/ 
AS
 
2 7,1,27,1,65,0
65,1,27,-1,26,0 REPEAT ABOVE 7 LINES FOR FIFTH AND FOURTH LOAD MAPS/ 
TI 
65,-999,-999, 0,0

/ 
AS
 
26,1,26,1,65,0
 
65,1,26,-1,25,0 
 REPEAT ABOVE 
/ 

7 LINES FOR FOURTH AND THIRD LOAD MAPS 



TI!
 

65,-999,-999,0,0

/ 
AS
 
25,1,25,1,65,0

65,1,25,-1,24,0 


/ 
TI 
65, -999,-999,0,0
/ 
AS 
24,1,24,1,65,0

65,1,24,-1,23,0 


/ 
TiI 
65,-999,-999,0,0

/ 
AS
 
23,1,23,1,65,0

60,1,24,-1,23,0 


61,1,25,-1,24,0 

62,1,26,-1,25,0
 
63, 1,27,-1,26,0
 
64,1,28,-1,27,0
 
65,1,29,-1,28,0

/ 
ON MENUS
 
TR 
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REPEAT ABOVE 7 LINES FOR THIRD AND SECOND LOAD MAPS 

REPEAT ABOVE 7 LINES FOR SECOND AND BASE LOAD MAPS
 

SAVE DIFF BETWEEN BASE AND SECOND LOAD MAPS
 
ETC.
 

END OF ADD SUBTRACT
 

TRANSFER CONTROL TO KEYBOARD
 

44/
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TRF-CMP 

This transfer file 
is used to create a Feeder Cost Map, in DLF, in
Map 45, according to tho SIUJBT'TE r1rers Manual procOdure, andaccounting for the maximum number of customers per cell. it can bemod ified to work with S;JF by changinig the map riumbers of the 
customer maps. 

Before this transfer file is run, 
the following must be set up:
 

o Base year customer maps 1-9. 
 (The file can be modified to
 
handle 10 classes.)
 

o A multiplier 
for each class which is a combination of the

multiplier 
from the SUBSITE User's Manual and 
the maximum
number of customers in a cell. The manual multipliers assumethe maps contain the fraction of a cell filled with the class,so they have to be divided by the maximum number of customers per cell to adjust for the fact that the maps contain the
actual number of customers.
 

o The annualized cost of building a typical feeder across one
 
cell in an undeveloped area.
 

This transfer file produces the following: 

o A map, Map 47, containing the cost of building a feeder across
 
each cell.
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ON TRFCMP -- MAKE FEEDER COST MAP 
- MAP 45
 
ON MENUS ***** TRFCMP ***** TRFCMP ***** 
TRFCMP ***** TRFCMP ** 
ON TRANSFER FILE TO CREATE A FEEDEP EFFORT MAP, USING THE 
ON BASE YEAR CUSTOMER DATA WITH THE USERS MANUAL PROCEDURE 
OF MENUS ***** TRFCMP *.**.* TRFCMP ***** TRFCMP ***** TRFCMP *
 
SM 
 GO TO SPATIAL MODEL
 
ME 
 GO TO MAP EDIT
 
CN CHANGE MAP NAME
 
45 
 MAP 45
 
FEEDER EFFORT MAP 
 MAP NAME
 
/ END MAP NAME CHANGES
 
IM INITIALIZE MAP
 
47 
 MAP 47
 
1 
 TO 1
 
Y 
 THPT'S CORRECT
 
/ END INITIALIZE MAPS
 
MM 
 GO TO MAP MATHEMATICS
 
AS ADD/SUBTRACT

47,1,47,.001,1,0 
 DOM-LOW CONST = .1/100 CUSTOMERS 
47,1,47,.005,2,0 DOM-MED CONST = .2/40 
 " 
47,1,47,.02,3,0 
 DOM HGH CONST = .4/20

47,1,47,.005,4,0 COM-LOW CONST 
 .2/40 " SKP
 
47,1,47,.0866715,0 
 COM-MED CONST = 1.3/15 " 15 MAR 93 
47,1,47,0.0,6,0 TUBWELL CONST .0/5 
47,1,47,.0125,7,0 IND-LOW CONST .1/8
47,],47,.1,8,0 IND-MED CONST= .4/4
47,1,47,1.0,9,0 IND-IGHI CONST= 2.0/2

47,12.0,47,0,9,0 
 TIMES THE ANNUALIZED COST PER CELL
/ 
ON MENUS
 
TR 
 RETURN CONTROL TO KEYBOARD
 

A4q
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TRGSB
 

This transfer file is used in DLF or SLF to create the Grid Station
service 
area boundaries map, Map 65. 
 The map is used for
calibrating LOADSITE loads to the Grid Station metered loads.
 

Before this transfer file is 
run, the following must be set up:
 
o Lines of data 
in the transfer file representing 
the Grid
Station service area 
boundaries.
 

This transfer file produces the following:
 

o 
 A Grid Station service areas boundary map, Map 65, containing
1000's at the boundaries and l's elsewhere.
 

40
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ON ****** TRGSB ***** MAKE GRID STATION BOUNDARIES MAP *** 
OF TURN OFF MENUS 
SM GO TO SPATIAL MODEL 
ME GO TO MAP EDIT 
IM INITIALIZE MAP 
65 MAP 65 
0 TO ZERO 
Y 
/ 

THAT'S RIGHT 
END INITIALIZE MAP 

SL SET LINE TO A VALUE 
65 MAP 65 
31,1,31,25,1 X1,Y1,X2,Y2,VALUE 
31,25,... MORE LINES OF DATA 
... 
/ 
/ 

REPLACE THESE LINES WITH YOUR DATA 
END SET LINE TO A VALUE 

GO TO SPATIAL MODEL 
MM GO TO MAP MATHEMATICS 
SC SCALE MAP 
65,0,999 
/ 

MAP 65 FROM 0 TO 999 
END SCALE MAP 

AS ADD/SUBTRACT 
65,1,65,0,65,1 ADD I TO MAP 65 
/ 
ON 

END ADD/SUBTRACT 
TURN ON MENUS 

TR RETURN CONTROL TO KEYBOARD 

4-5
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TROB
 

This transfer file is 
used to open the database files upon entry

into LOADSITE, either DLF or 
SLF.
 

Before this transfer file is run, the following must be set up: 

o 
 Global and Spatial databases.
 

o Correct database names and map dimensions in the transfer 
file. 

This transfer file produces the following: 

o 
 Opened Global and Spatial databases.
 

o Leaves the user 
in the Priimary Menu of LOADSITE.
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ON TROB -- OPEN BOTH DLF DATABASES - STARTS FROM SETUP MENUOF MENUS **** TROB ***** TROB ***** TROB ***** TROB ***** TROB ** 
OB OPEN BOTH
 
S-G 
 NAME OF GLOBAL DATABASE
 
N NO - DON'T CHANGE HEADER 1
 
N 
 NO - DON'T CHANGE HEADER 2
 
1 
 1 READING PER HOUR
 
S-S 
 NAME OF SPATIAL DATABASE
 
120 
 MAP X-DIMENSION
 
120 
 MAP Y-DIMENSION
 
N 
 NO - DON'T CHANGE HEADER

/ RETURN TO PRIMARY MENU
 
ON 
 TURN ON MENUS
 
TR 
 RETURN CONTROL TO KEYBOARD
 

*4,-"
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TRPIC
 

This transfer file 
is used in DLF 
to create, and dump to a Map
Backup file, 
a map showing how many customer classes are 
in eabh
cell. 
The PRMB2 utility program can print out the Map Backup file
in a geographically correct 
format. This is 
useful in reviewing
the base year customer data. 
 Display the map in the program using
the color scale option. 
This transfer file can be modified for use
in SLF by changing the customer map numbers.
 

Before this transfer file is run, the following must be set up:
 
o A Map Backup file, 
 SAR64, containing the service
definition; area
l's inside the service 
area, O's outside. The
target map must be Map 64.
 

o 
 Case year customer maps 1-10.
 

o 
 Maps 31-41 and Maps 64-65 must be available.
 

This transfer file produces the following:
 

o 
 A map, Map 65, containing the number of classes in each small
area in the service area, 
and 88 in each cell outside the
area. Run 
PRMB2 outside the program to 
get a file for
printing out in a geographically correct format.
 



APPENDIX - A
 
Page 48 of 118
 

ON TRPIC --
 PICTURE OF SERVICE AREA AND CUSTOMERS
ON MENUS ****** TRPIC ****** TRPIC ****** TRPIC ****** TRPIC *
 ON TRANSFER FILE TO CREATE AND DUMP A MAP SHOWING HOW MANY

ON CUSTOMERS CLASSES ARE IN EACH CELL. 88=OUT-OF BOUNDS.

OF MENUS ****** TRPIC ****** TRPIC ****** TRPIC **** TRPIC * 
SM GO TO SPATIAL MODEL 
ME GO TO MAP EDIT 
IM LNITIALIZE MAP 
64 MAP 64 
0 TO ZERO 
Y 
/ 

THAT'S CORRECT 
END INITIALIZE MAPS 

CI READ IN CARD IMAGE FILE 
SAR64 
/ 

FILE NAME 
RETURN TO SPATIAL MODEL 

MM GO TO MAP MATHEMATICS 
CM COPY MAPS 
31,1 TO 31 FROM 1 
32,2 ETC. 
33,3 
34,4 
35,5 
36,6 
37,7 
38,8 
39,9 
40,10 
41,64 
/ END COPY MAPS 
TH THRESHOLD 
31,0,0,1,0 SET MAP 31 TO 1 IF POSITIVE 
32,0,0,1,0 ETC. 
33,0,0,1,0 
34,0,0,1,0 
35,0,0,1,0 
36,0,0,1,0 
37,0,0,1,0 
38,0,0,1,0 
39,0,0,1,0 
40,0,0,1,0 
41,88,.5,0,.5 
/ END THRESHOLD 
AS 
65,1,31,1,32,0 

ADD/SUBTRACT 
ADD ALL INTO MAP 65 

65,1,65,1,33,0 SO MAP 65 HAS THE NUMBER 
65,1,65,1,34,0 OF CLASSES IN EACH CELL 
65,1,65,1,35,0 
65,1,65,1,36,0 
65,1,65,1,37,0 



65,1,65,1,38,0
 
65,1,65,1,39,0
 
65,1,65,1,40,0
 
65,,6, 1,41,0

/ 
SD 
MD 
MDrPc 
65,65 

/ 
/ 
ON MENUS
 
TR 
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JEN) ADD/lUBIRACT 
GO TO SPATrAr, DTrPTAY 
MAP BACKUP 

MAI NAMI" 
MAP 65
 
ArCrP'T' DPI1Atl.T' WTNDOW 
END MAPS
 

RETURN CONTROL TO KEYBOARD
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TRPR35
 

This transfer file is used in DLF or SLF to send a 120 x 120 map to
the output file for printing. It 
can easily be modified for other
sizes of maps. The program command that 	should do this does not 
work.
 

Before the transfer file is run, 
the following must be set up:
 

o The desired map in Map 35.
 

This transfer file produces the following:
 

o 	 The map values in display format, in the output file, which
 
can 
be sent to the printer.
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ON TRPR35 --
 PRINT MAP35 WITH HEADER FORMATTED OUTPUT FORM
ON MENUS ***** 
TRPR35 ***** 
TRPR35 ***** 
TRPR35 ***** 
TRPR35 *****
ON 
 THIS TRANSFER FILE IS USED BECAUSE OF A LOADSITE PROGRAM BUG
ON 
 WHICH PREVENTS THE DISPLAY OF A COMPLETE WINDOW. THE PROGRAM
ON 
 STOPS AT THE END OF THE DISPLAY OF THE FIRST COLUMN.
OF MENUS ***** TRPR35 ***** TRPR35 ***** TRPR35 * TRPR35 *** 
SM GO TO SPATIAL MODEL 
SD GO TO SPATIAL DISPLAY 
TD GO TO TABULAR DISPLAY 
MT MAP TABULATION 
35,1,1,120,120 MAP 35 & WINDOW 
PR TO PRINTER 
35,6/ NEXT 5 COLUMNS 
PR ET 
35,11/ 
PR 
35,16/ 
PR 
35,21/ 
PR 
35,26/ 
PR 
35,31/ 
PR 
35, 36/ 
PR 
35,41/ 
PR 
35,46/ 
PR 
35,51/ 

PR 
35,56/ 

PR 
35,61/ 

PR 
35,66/ 

PR 
35,71/ 

PR 
35,76/ 

PR 
35,81/ 
PR 
35,86/ 
PR 
35,91/ 

PR 
35,96/ 

452 
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PR 
35,101/ 
PR 
35,106/ 
PR 
35,ill/ 
PR 
35,116/ 
PR 
/ 
/ 

END DISPLAY 
RETURN TO SPATIAL DISPLAY 

/ 
/ 

RETURN TO SPATIAL MODEL 
RETURN TO PRIMARY MENU 

ON MENUS 
TR RETURN CONTROL TO KEYBOARD 
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TRSA
 

This transfer file is used in DLF or SLF to set up a service 
area
 map, Map 64, 
with l's inside the service area and O's outside. The
 
data can be entered for any area.
 

Before this transfer file is run, the following must be set up:
 

o 
 Lines of data in the transfer file defining the service ara.
 

This transfer file produces the following:
 

o Map 64, containing the service area map.
 

4,c
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ON -- SET UP SERVICE AREA MAPON MENUS *****E5 ***** RSA **** TRSA
ON TRANSFEPR r'1LP TO CIIrA'lT; fl "*I AOF MENUS ***** TRIM ***** TIWA **** TRSA
riM UU To NJI Al .1AI_, MOD),I'L,
ME GO TO MAP EDTT
CN CNANGE MAP NAMES 

***** 
A MA 
***** 

TRSA 
.. . 
TRSA 

***** 

*** 

64 
SERVICE AREA MAP 
/ 
IM 
64 
0 
Y 
/ 
SB 

64 
2,41,2,54,1 

MAP 64 
MAP NAME 
END MAP NAME CHANGES 

INITIALIZE MAP 
MAP 64 
TO ZERO 
THAT'S CORRECT 
END INITIALIZE MAPS 

SET BLOCK TO A VALUE 
MAP 64 
Xl,YI,X2,Y2,VALUE 

3,37,3,54,1 ETC. 
4,26,4,54,1 
5,25,5,55,1 
6,25,6,56,1 
7,24,10,56,1 
11,24, 11,57,1 
12,23,13,57,1 

111,46,111,57,1 
112,48,112,57,1 
113,51,113,57,1 
114,53,114,57,1 
/ END SET BLOCK TO VALUE 
ON MENUS 
TR RETURN CONTROL TO KEYBOARD 
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TRS 

This transfer file is used In !Uh3lSI11 to store SUBSITE results ingeographical maps. It thresholds some of the maps for more clear
 
displays.
 

Before this transfer file is run, the following must be set up:
 

o 
 SUBSITE results must be available from running that program.
If the user goes to Graphical Display or up out of the SUBSITE
Primary Menu, the results are 
no longer available.
 

o 
 Maps 41-48 must be available.
 

Map numbers, in the transfer file, 
for storing Substation
 
Service Areas.
 

This transfer file produces the following:
 

o Maps containing the results of 
a SUBSITE run.
 

r
4ap 41 -
Substation Locations, Thresholded to 1.
 
Map 42 - Substation Assignments.

Map 43 
- Substation Boundaries, Thresholded to 1.
 
Map 44 - Substation Service Areas.
 
Map 45 - Voltage Drops.

Map 46 - Low Voltages.

Map 47 -
Unserved Loads, Thresholded to 1.
 
Map 48 - Assigned Substation Loadings.
 

46;L
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OF ***** TRSR ***** TRSR ***** TRSR ***** TRSR ***** TRSR 
 ***OF **** TRANSFER FILE TO STORE SUBSITE RESULTS IN MAPS 
 ***
 OF 
 TURN OFF MENUS
 
SR STORE RESULTS OF SUBSITE INTO MAPS 41-48

SL 
 SUBSTATION LOCATIONS
 
41 
 MAP 41
 
SA 
 SUBSTATION ASSIGNMENTS
 
4-
 MAP 42

SB 
 SUBSTATION BOUNDARIES
 
43 
 MAP-43
 
SS 
 SUBSTATION SERVICE AREAS

1/ 
 LIST OF SUBSTATION ID'S, MAX 5 SUBS
 
44 
 MAP 44
 
VD 
 VOLTAGE DROP
 
45 
 MAP 45
 
LV 
 LOW VOLTAGE
 
Y 
 ALL LOW VOLTAGES --
 YES
 
46 
 MAP-46
 
UL 
 UNSERVED LOADS
 
47 
 MAP-47
 
AS ASSIGNED SUBSTATION LOADING
 
48 
 MAP 48
 
/ RETURN TO SUBSITE MENU

ME 
 GO TO MAP EDIT MENU
 
MM GO TO MAP MATHEMATICS MENU
 
TH 
 THRESHOLD
 
41,0,0,1,0 
 SET SUBSTATION LO"ATIONS ALL TO 1
43,0,0,1,0 
 SET SUBSTATION BOUNDARIES TO 1
47,0,0,1,0 
 SET ALL UNSERVED LOAD CELLS TO 1

/ END THRESHOLD
 
MU 
 MULTIPLY
 
43,1,43,51,0 
 SUBSTATION BOUNDARIES 
* SERVICE AREA

/ END MULTIPLY
 
PO 
 POWER
 
45,45,.3 
 VOLTAGE DROP

/ END POWER

/ RETURN TO MAP EDIT MENU/ RETURN TO SUBSITE MENU
 
ON 
 TURN ON MENUS
 
TR 
 RETURN CONTROL TO KEYBOARD
 

463 



APPENDIX - A
 
Page 57 of 118
 

TRX1
 

This transfer file is used in the DLF Load Forecast Procedure, see
Sections V.D.l and 2. 
 It separates the Ptimary Peaks 
(Customers

above the limit) from the Base.
 

Before this transfer file is run, the following must be set up:
 

o Customer maps for the base year, Maps 1-10.
 

o 
 Customer limits in the transfer file, in two sections.
 

This transfer file produces the following:
 

o Printout of the Global Model data
 

o 
 Printout of Map Statistics of Base Year customers
 

o 
 Printout of Map Statistics of Primary Peaks and Primary Base
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ON TRX1 --
 1ST TRANSFER FILE OF PROCEDURE
 
ON MENUS ******* TRXI 
****** TRX1 ****** TRX1 
****** TRX1 ******* ON TRANSFER FILE TO SEPARATE THE BASE YEAR BASE FROM THE PRIMARYON PEAK CUSTOMERS. -- PART 1 OF CREATE HORIZ YEAR CUSTOMER MAPS.
OF MENUS ******* TRXl ****** TRX1 ****** TRX1 ****** TRX1 ******* 
GM 
 GO TO GLOBAL MODEL
 
ED 
 GO TO EDIT/DISPLAY
 
DA 
 DISPLAY ALL
 
PR 
 TO PRINTER

/ RETURN TO GLOBAL MODEL
/ RETURN TO PRIMARY MENU
 
SM 
 GO TO SPATIAL MODEL
 
ME 
 GO TO MAP EDIT
 
CN 
 CHANGE NAMES OF MAPS
 
1 MAP 1
 
DOM-LOW (BASE YEAR) 
2 
 MAP 2
 
DOM-MED (BASE YEAR)
 
3 
 MAP 3
 
DOM-HGH (BASE YEAR)
 
4 
 MAP 4
 
COM-LOW (BASE YEAR)
 
5 
 MAP 5
 
COM-MED (BASE Y AR)
 
6 MAP 6
 
TUB-PRI (BASE EAR)
 
7 
 MAP 7
 
TUB-FR (BASF YEAR)
 
8 
 MAP 8
 
IND-LOW (BASL YEAR)
 
9 
 MAP 9
 
IND-MED (BASE YEAR)
 
10 
 MAP 10
 
IND-HGH (BASE YEAR)
 
11 
 MAP 11
 
DOM-LOW (HORIZ YEAR)
 
12 
 MAP 12
 
DOM-MED (HORIZ YEAR)
 
13 
 MAP 13
 
DOM-HGH (HORIZ YEAR)
 
14 
 MAP 14
 
COM-LOW (KORIZ YEAR)
 
15 
 MAP 15
 
COM-MED (HORIZ YEAR)
 
16 
 MAP 16
 
TUB-PRI (HORIZ YEAR)
 
17 
 MAP 17
 
TUB-FR (HORIZ YEAR)
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18 
 MAP 18
 
IND-LOW (HORIZ YEAR)
 
19 
 MAP 19
 
IND-MED (HORIZ YEAR)
 
20 
 MAP 20
 
IND-HGH (HORIZ YEAR)
 
31 
 MAP 31
 
PRIMARY BASE DOM-LOW
 
32 
 MAP 32
 
PRIMARY BASE DOM-MED
 
33 
 MAP 33
 
PRIMARY BASE DOM-HGH
 
34 
 MAP 34
 
PRIMARY BASE COM-LOW
 
35 
 MAP 35
 
PRIMARY BASE COM-MED
 
36 
 MAP 36
 
PRIMARY BASE TUB-PRI
 
37 
 MAP 37
 
PRIMARY BASE TUB-FR
 
38 
 MAP 38
 
PRIMARY BASE IND-LOW
 
39 
 HAP 39
 
PRIMARY BASE IND-MED
 
40 
 MAP 40
 
PRIMARY BASE IND-HGH
 
41 
 MAP 41
 
PRMARY PEAKS DOM-LOW
 
42 
 MAP 42
 
PRMARY PEAKS DOM-MED
 
43 
 MAP 43
 
PRMARY PEAKS DOM-HGH
 
44 
 MAP 44
 
PRMARY PEAKS COM-LOW
 
45 
 MAP 45
 
PRMARY PEAKS COM-MED
 
46 
 MAP 46
 
PRMARY PEAKS TUB-PRI
 
47 
 MAP 47
 
PRMARY PEAK:3 TUB-FR
 
48 
 MAP 48
 
PRMARY PEAKS IND LOW
 
49 
 MAP 49
 
PRMARY PEAKS IND-MED
 
50 
 MAP 50
 
PRMARY PEAKS IND-HGH
 
/ END OF MAP NAME CHANGES
/ RETURN TO SPATIAL MODEL
 
MM 
 GO TO MAP MATH
 
MS 
 MAP STATISTICS
 
1,10 
 MAPS 1 TO 10
 

,4r
 



PR 

/ 
CM 

31,1 


32,2 


33,3
 
34,4 
35,5
 
36,6
 
37,7 
38,8
 
39,9 
40,10
 
41,1
 
42.2
 
43,3
 
44,4
 
45,5
 
46,6
 
47,7
 
48,8
 
49,9 
50,10 
/ 
TH 

31,0,0,450,450 


32,0,0,100,100 

33,0,0,11,11
 
34,0,0,200,200
 
35,0,0,10,10
 
36,0,0,3,3
 
37,0,0,3,3
 
38,0,0,40,40
 
39,0,0,4,4
 
40,0,0,2,2
 
/ 
AS 
41,0,41,1,41,-450 

42,0,42,1,42,-i00 
43,0,43,1,43,-il 
44,0,44,1,44, -200 
45,0,45,1,45, -10 
46,0,46,1,46, -3 
47,0,47,1,47, -3 
48,0,48,1,48,-40 
49,0,49,1,49,-4 
50,0,50,1,50,-2 
/ 
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TO PRINTER
 
NO MORE MAPS
 

COPY MAPS
 
TO MAP 31 FROM MAP 1
 
ETC.
 

END OF COPYS
 
THRESHOLD
 
** CUT OFF PRIMARY PEAKS ABOVE 450 IN MAP 31
 
ETC.
 

END OF THRESHOLD
 
ADD/SUBTRACT
 

** LOWER PRIMARY PEAKS BY SUB 450 FROM MAP 41 
ETC.
 

END OF ADD/SUBTRACT
 



TH 

41,0,0,0,99999 


42,0,0,0,99999 

43,0,0,0,99999
 
44,0,0,0,99999
 
45,0,0,0,99999
 
46,0,0,0,999Fg
 
47,0,0,0,99999
 
48,0,0,0,99999
 
49,0,0,0,99999
 
50,0,0,0,99999

/ 
MS 

41,50 

PR 

31,40 

PR 

/
/ 
/ 
ON 

TR 
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THRESHOLD 
REMOVE NEGATIVE VALUES FROM MAP 41
 
ETC.
 

END OF THRESHOLD
 
MAP STATISTICS
 

MAPS 41 TO 50
 
TO PRINTER
 
MAPS 31 TO 40
 
TO PRINTER
 
END OF MAPS
 

RETURN TO SPATIAL MODEL
 
RETURN TO PRIMARY MENU
 
TURN ON MENUS
 
TRANSFER BACK TO KEYBOARD
 



--------

----------- 
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OUTPUT FROM TRANSFER FILE TRX1 

Page: 

****** 

1 LOADSITE -- Release 8.92 
WAPDA CADPAD OUTPUT * 

-- JAN. 12, 1992 -- 12:37:00 

Customer Class Annual 
 Customer Counts For Year/Iteration-------

Name Growth 1.991/ 0 1994/ 1 1997/ 2 2000/ 3 2004/ 
4 2007/ 5
 

Rate % Bape 2011/ 6
DOM-LOW 
 0.0 39962.0 48068.4 55825. 1 
 63705.8 72745.6 
 79491. 1
 
89467.9
DOM-MED 
 0.0 5070.0 6098.5 71.50.5 8277.6 9636.4 
 10684.1
 
12260.3
DOM-HGH 
 0.0 376.0 452.0 529.9 
 613.5 714.1 
 791.8
 

908.6
COM-LOW 
 0.0 4870.0 5540.0 6181.9 
 6832.1 7582.5 
 8099.5
 
8729.5
COM-MED 
 0.0 151.0 172.6 195.4 
 220.2 250.3 
 270.9
 
293.2
T-WELL 
 0.0 2649.0 2776.6 2877.1 
 2964.3 3039.0 
 3078.7
 

3115.8
F-TWELL 
 0.0 561.0 605.5 640.0 
 669.2 699.8 
 717.4
 
731.8
IND-LOW 
 0.0 1221.0 1455.9 1736.0 
 2069.9 2543.8 
 2920.1
 

3421.4
IND-MED 
 0.0 37.0 43.2 50.3 
 58.7 71.1
93.8 80.9 

IND-HGH 0.0 6.0 
 7.2 8.7 10.5 13.1 15.6 
18.2
 



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

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

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

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

---------------------------------------------
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Page: 1 LOADSITE -- Release 8.92 -- JAN. 12, 1992 --
 12:37:06
 
****** WAPDA CADPAD OUTPUT 
******* ** 

Statistics for map 1 - DOM-LOW (BASE YEAR)
 

Minimum= 
 0.0000 Maximum= 543.0000
 
Total = 39962.0000 Average= 107.1367
 
-Sigma = 12.6423 
 +Sigma = 201.6311
 
Non-Zero Cells = 373. Negative Cells 0.
= 

X Coord= 107---- LOAD CENTER ---- Y Coord= 61 

Statistics for map 2 - DOM-MED (BASE YEAR)
 

Minimum= 0.0000 
 Maximum= 197.0000
 
Total = 5070.0000 Average= 1.3.9286
 
-Sigma = -7.0694 +Sigma = 34.9265
 
Non-Zero Cells = 364. Negative Cells 
= 0. 
X Coord= 106 ---- LOAD CENTER ---- Y Coord= 61 

Statistics for map 3 - DOM-HGH (BASE YEAR)
 

Minimum= 0.0000 
 Maximum= 14.0000
 
Total = 376.0000 Average= 2.3797
 
-Sigma = 0.0208 +Sigma = 4.7387
 
Non-Zero Cells = 158. Negative Cells 
 0.
 
X Coord= 109 ---- LOAD CENTER ---- Y Coord= 61 

Statistics for map 4 - COM-LOW (BASE YEAR)
 

Minimum= 0.0000 
 Maximum= 276.0000
 
Total = 4870.0000 Average= 18.1041
 
-Sigma = -17.1849 +Sigma = 53.3931
 
Non-Zero Cells = Negative Cells
269. 
 = 0.
 
X Coord= 104 ---- LOAD CENTER ---- Y Coord= 60 

Statistics for map 5 - COM-MED (BASE YEAR)
 

Minimum= 0.0000 
 Maximum= 12.0000
 
Total = 151.0000 Average= 2.4355
 
-Sigma = -0.0181 +Sigma = 4.8891
 
Non-Zero Cells = 
 62. Negative Cells = 0.
 
X Coord= 115 ---- LOAD CENTER Y Coord=
---- 62 

4i
 



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

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

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

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

----------------------------------------------
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Statistics for map 6 - TUB-PRI (BASE YEAR)
 

Minimum= 0.0000 
 Maximum= 17.0000
 
Total = 2649.0000 Average= 1.5268
 
-Sigma = 0.4260 +Sigma = 2.6276
 
Non-Zero Cells = 1735. Negative Cells 
= 0.
 
X Coord= 
102 ---- LOAD CENTER ---- Y Coord= 57 

Statistics for map 7 - TUB-FR 
 (BASE YEAR)
 

Minimum= 0.0000 Maximum= 3.0000
 
Total = 561.0000 Average= 1.0768
 
-Sigma 
= 0.7965 +Sigma = 1.3571
 
Non-Zero Cells = 521. Negative Cells 
= 0.
 
X Coord= 103 ---- LOAD CENTER ---- Y Coord= 58 

Statistics for map 8 - IND-LOW (BASE YEAR)
 

Minimum= 0.0000 
 Maximum= 80.0000
 
Total = 1221.0000 Average= 5.9561
 
-Sigma = -4.0874 +Sigma = 15.9996
 
Non-Zero Cells = 
 205. Negative Cells 0.
 
X Coord= ----
209 LOAD CENTER ---- Y Coord= 57 

Statistics for map 9 - IND-MED (BASE YEAR)
 

Minimum= 0.0000 
 Maximum= 6.0000
 
Total = 37.0000 Average= 1.6087
 
-Sigma = 0.4388 +Sigma = 2.7786
 
Non-Zero Cells = 23. 
 Negative Cells = 0.
 
X Coord= 125 ---- LOAD CENTER Y 64
---- Coord= 

Statistics for map 10 - IND-HGII (BASE YEAR)
 

minimum= 0.0000 
 Maximum= 1.0000
 
Total = 6.0000 Average= 1.0000
 
-Sigma = 1.0000 +Sigma = 1.0000
 
Non-Zero Cells = 6. 
 Negative Cells = U. 
X Coord= 113 ---- LOAD CENTER Y Coord=---- 59 

471 
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Page: 1 LOADSITE -- Release 8.92 
 -- JAN. 12, 1992 -- 12:40:53
****** WAPDA CADPAD OUTPUT ******************************************** 

Statistics for map 41 
- PRMARY PEAKS DOM-LOW
 

Minimum= 
 0.0000 Maximum= 93.0000
 
Total = 333.0000 Average= 66.6000
 
-Sigma = 36.4563 +Sigma 
= 96.7437
 
Non-Zero Cells 
= 5. Negative Cells = 0.
 
X Coord= 79 
---- LOAD CENTER ---- Y Coord= 60 

Statistics for map 42 -
 PRMARY PEAKS DOM-MED
 

Minimum= 
 0.0000 Maximum= 97.0000
 
Total = 201.0000 Average= 50.2500
 
-Sigma = 15.5991 +Sigma = 84.9009
 
Non-Zero Cells 
= 4. Negative Cells = 0.
 
X Coord= 68 
---- LOAD CENTER ---- Y Coord= 52 

Statistics for map 43 
- PRMARY PEAKS DOM-IIGIi 

Minimum= 
 0.0000 Maximum= 3.0000
 
Total = 
 4.0000 Average= 2.0000
 
-Sigma = 1.0000 
 +Sigma = 3.0000
 
Non-Zero Cells = 
 2. Negative Cells 0.
 
X Coord= 68 ---- LOAD CENTER 
---- Y Coord= 52 

Statistics for map 44 
- PRMARY PEAKS COM-LOW
 

Minimum= 
 0.0000 Maximum= 76.0000
 
Total = 
 76.0000 Average= 76.0000
 
-Sigma = 76.0000 
 +Sigma = 76.0000
 
Non-Zero Cells 
 1. Negativo Cells = 0. 
X Coord= 67 ---- LOAD CENTER ---- Y Coord= 52 

Statistics for map 45 - PRMARY PEAKS COM-MED 

Minimum= 0.0000 
 Maximum= 2.0000
 
Total 
 = 2.0000 Average= 2.0000
 
-Sigma = 2.0000 +Sigma = 
 2.0000
 
Non-Zero Cells = 
 1. Negative Cells = 0.
 
X Coord= 127 ----
 LOAD CENTER ---- Coord=Y 65
 



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

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

--------------------------------------------
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-------------------------------------------
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Statistics for map 46 - PRMARY PEAKS TUB-PRI
 

Minimum= 
 0.0000 Maximum= 14.0000
 
Total = 139.0000 Average= 2.4386
 
-Sigma = -0.6847 +Sigma = 5.5619
 
Non-Zero Cells = 57. Negative Cells = 0.
 
X Coord= 113 ---- LOAD CENTER ---- Y Coord= 64
 

Statistics for map 47 - PRMARY 
PEAKS TUB-FR
 

Minimum=-
 0.0000 Maximum= 0.0000
 
Total = 0.0000 Average= 0.0000
 
-Sigma = 0.0000 +Sigma = 0.0000
 
Non-Zero Cells 0. Negative Cells = 0.
 
X Coord= 0---- LOAD CENTER ---- Coord=
Y 0
 

Statistics for map 48 - PRMARY PEAKS IND-LOW
 

Minimum= 0.0000 
 Maximum= 40.0000

Total = 81.0000 Average= 16.2000
 
-Sigma = 2.8075 +Sigma = 
 29.5925
 
Non-Zero Cells 
 5. Negative Cells = 0.
 
X Coord= 123 ---- LOAD CENTER ----
 Y Coord= 59
 

Statistics for map 49 - PRMARY PEAKS IND MED
 

Minimum= 
 0.0000 Maximum= 2.0000
 
Total = 
 2.0000 Average= 2.0000
 
-Sigma = 2.0000 +Sigma 
= 2.0000 
Non-Zero Cells = 1. Negative Cells = 0. 
X Coord= 122 ---- LOAD CENTER ---- Y Coord= 57 

Statistics for map 50 
- PRMARY PEAKS IND-HGH
 

Minimum= 0.0000 
 Maximum= 0.0000
 
Total = 0.0000 Average= 0.0000 
-Siqma = 0.0000 +Sigma = 0.0000 
Non-Zero Cells = 0. Negative Cells = 0. 
X Coord= 0 ---- LOAD CENTER ---- Coord=Y 0
 



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

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

--- --------------------------------------
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Statistics for map 31 - PRIMARY BASE DOM-LOW
 

Minimum= 0.0000 
 Maximum= 450.0000
 
Total = 39629.0000 Average= 106.2440
 
-Sigma 
= 15.4444 +Sigma = 197.0436
 
Non-Zero Cells = 373. Negative Cells 
= 0.
 
X Coord= 108 ---- LOAD CENTER ---- Y Coord= 61 

Statistics for map 32 - PRIMARY BASE DOM-MED
 

Minimum= 0.0000 
 Maximum= 100.0000
 
Total = 4869.0000 Average= 13.3764
 
-Sigma = -4.0767 +Sigma = 30.8.294
 
Non-Zero Cells = 364. Negative Cells 0.
 
X Coord= 107 ---- LOAD CENTER 
---- Y Coord= 61 

Statistics for map 33 - PRIMARY BASE DOM-HGH
 

Minimum= 0.0000 
 Iwaximum= 11.0000
 
Total = 372.0000 Average= 2.3544
 
-Sigma = 0.1040 
 +Sigma = 4.6048
 
Non-Zero Cells 158. 
 Negative Cells 0.
 
X Coord= 109 ---- LOAD CENTER 
---- Y Coord= 61 

Statistics for map 34 - PRIMARY BASE COM-LOW
 

Minimum= 
 0.0000 Maximum= 200.0000
 
Total = 4794.0000 Average= 17.8216
 
-Sigma = -15.6595 +Sigma = 51.3026
 
Nbn-Zero Cells = 269. Negative Cells 
= 0. 
X Coord= 
 104 ---- LOAD CENTER ---- Y Coord= 60 

Statistics for map 35 - PRIMARY BASE COM-MED
 

Minimum= 0.0000 
 Maximum= 10.0000
 
Total = 149.0000 Average= 2.4032 
-Sigma = 0.0652 +Sigma = 4.7413 
Non-Zero Cells = 62. Negative Cells = 0. 
X Coord= 114 ---- LOAD CENTER Y Coord=---- 62 

4-4 
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Statistics for map 36 - PRIMARY BASE TUB-PRI
 

Minimum= 0.0000 
 Maximum= 3.0000
 
Total = 2510.0000 Average= 1.4467
 
-Sigma = 0.7733 +Sigma = 2.1201
 
Non-Zero Cells = 1735. 
 Negative Cells = 0.
 
X Coord= 102 ---- LOAD CENTER Y Coord=
---- 57 

Statistics for map 37 PRIMARY BASE TUB-FR
-


Minimum= 
 0.0000 Maximum= 3.0000
 
Total = 561.0000 Average= 1.0768
 
-Sigma = 0.7965 
 +Sigma = 1.3571
 
Non-Zero Cells 521. 
 Negative Cells 0.
 
X Coord= 103 ---- LOAD CENTER ---- Y Coord= 58
 

Statistics for map 38 - PRIMARY BASE IND-LOW
 

Minimum= 0.0000 
 Maximum= 40.0000
 
Total = 1140.0000 Average= 5.5610
 
-Sigma = -2.3786 
 +Sigma = 13.5005
 
Non-Zero Cells 
= 205. Negative Cells 0.
 
X Coord= 108 ---- LOAD CENTER 
---- Y Coord= 57 

Statistics for map 39 - PRIMARY BASE IND-MED
 

Minimum= 
 0.0000 Maximum= 4.0000
 
Total = 35.0000 Average= 1.5217
 
-Sigma = 0.6435 =
+Sigma 2.4000
 
Non-Zero Cells = 23. Negative Cells = 0. 
X Coord= 125 ---- LOAD CENTER ---- Y Coord= 65 

Statistics for map 40 - PRIMARY BASE IND-HGH
 

Minimum= 0.0000 
 Maximum= 1.0000
 
Total = 6.0000 Average= 1.0000
 
-Sigma = 
 1.0000 +Sigma = 1.0000 
Non-Zero Cells = 6. Negative Cells = 0. 
X Coord= 113 ---- LOAD CENTER Y Coord=---- 59 

47 
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TRX2
 

This transfer file is used in the DLF Load Forecast Procedure, see
Sections V.D.4 and 5. 
It grows the Primary Base and separates the
Seuondary Peaks from the Secondary Base, and then restores the
Primary Peaks to the Secondary Base.
 

Before this transfer file is run, the following must be set up:
 

o Maps as left by TRX1. 

o Multipliers, from the spreadsheet, in the transfer file, for
 
growing the Primary Base.
 

o Customer limits, in three sections.
 

This transfer file produces the following:
 

o 
 Printout of Map Statistics for Secondary Peaks.
 

o 
 Printout of Map Statistics for Secondary Base.
 

o 
 Mas Backup files of Base Year Customers and of Secondary Base
 
and Primary Peaks Customers.
 

o 
 A Map Backup file, for each class, of the Secondary Base and
 
Primary Peak maps.
 

o 
 Printout of Map Statistics for the Secondary Base and Primary

Peak maps.
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ON TRX2 --
 2ND TRANSFER FILE OF PROCEDURE
ON MENUS ******* TRX2 *€***** TRX2 ****** TRX2 
****** TRX2 ***** ON 
 TRANSFER FILE TO GROW THE BASE CUSTS, SEPARATE THE SECONDARY
ON 
 BASE AND SECONDARY PEAK CUSTS, AND RESTORE THE PRIMARY PEAKON CUSTS TO THE BASE MAPS. -- PART 2 OF CREATE HORIZON YEAR MAPS.OF MENUS ******* TRX2 ****** TRX2 
****** TRX2 ****** TRX2 ****** SM 
 GO TO SPATIAL MODEL
 
ME 
 GO TO MAP EDIT
 
CN 
 CHANGE NAMES OF MAPS
 
31 
 MAP 31
 
SECONDY BASE DOM-LOW
 
32 
 MAP 32
 
SECONDY BASE DOM-MED
 
33 
 MAP 33
 
SECONDY BASE DOM-HGH
 
34 
 MAP 34
 
SECONDY BASE COM-LOW
 
35 
 MAP 35
 
SECONDY BASE COM-MED
 
36 
 MAP 36
 
SECONDY BASE TUB-PRI
 
37 
 MAP 37
 
SECONDY BASE TUB-FR
 
38 
 MAP 38
 
SECONDY BASE IND-LOW
 
39 
 MAP 39
 
SECONDY BASE IND-MED
 
40 
 MAP 40
 
SECNDY BASE IND-HGH
 
51 
 MAP 51
 
SEC4DY PEAKS DOM-LOW
 
52 
 MAP 52
 
SECNDY PEAKS DOM-MED
 
53 
 MAP 53
 
SECNDY PEAKS DOM-HGH
 
54 
 MAP 54
 
SECNDY PEAKS COM-LOW
 
55 
 MAP 55
 
SECNDY PEAKS COM-MED
 
56 
 MAP 56
 
SECNDY PEAKS TUB-PRI
 
57 
 MAP 57
 
SECNDY PEAKS TUB-FR
 
58 
 MAP 58
 
SECNDY PEAKS IND-LOW
 
59 
 MAP 59
 
SECNDY PEAKS IND-MED
 
60
 
SECNDY PEAKS IND-HGH
 

47



/ 

/ 

MM 

AS 

31,2.12431,31,0,1,0 


32,2.32902,32,0,1,0 

33,2.28952,33,0,1,0
 
34,1.72447,34,0,1,0
 
35,1.85772,35,0,1,0
 
36,1.16745,36,0,1,0
 
37,1.27433,37,0,1,0
 
38,2.73684,38,0,1,0
 
39,2.46571,39,0,1,0
 
40,2.80000,40,0,1,0
 
/ 
CM 

51,31 


52,32 


53,33
 
54,34
 
55,35
 
56,36
 
57,37
 
58,38
 
59,39
 
60,40
 
/ 
TH 

31,0,0,450,450 


32,0,0,100,100 

33,0,0,11,11
 
34,0,0,200,200
 
35,0,0,10,10
 
36,0,0,3,3
 
37.0,0 3,3
 
38,0,0,40,40
 

39,0,0,4,4
 
40,0,0,2,2

51,0,450,0,99999 


52,0,100,0,9999 

53,0,11,0,99999
 
54,0,200,0,99999
 
55,0,10,0,99999
 
56,0,3,0,99999
 
57,0,3,0,99999
 
58,0,40.0,99999
 
59,0,4,0,99999
 

60, 0,2,0,99999
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END OF MAP NAME CHANGES
 
RETURN TO SPATIAL MODEL
 
GO TO MAP MATHEMATICS
 
ADD/SUBTRACT
 
** 
GROW BASE MAP 31 BY THE CLASS FACTOR
 
ETC.
 

END OF ADD/SUBTRACT
 
COPY MAPS
 
COPY TO MAP 51 
FROM MAP 31
 
ETC.
 

END OF COPYS
 
THRESHOLD
 
** 
CUT OFF SEC PEAKS ABOVE 450 FROM MAP 31
 
ETC.
 

** CUT OFF SEC BASE BELOW 450 IN MAP 51
 
ETC.
 

47 



/ 
AS
51,0,41,151, -450 
52, 0, 4., 1, 52,-100 
53,0,43,1,53,-li
!14,0 ,44,1 , 14,-100 

55, 0,45, 1, 53,-10 
56,0,46,1,56 .,-35-,,0,47, 1,57,-3 
58,0,48, -.,5,,-40
 

59,0,49,1,59 f-4 
60,0,50,1,60,-.2
 
/ 
TH 

51,0,0,0,99999 


52,0,0,0,99999 

53,0,0.0,99999
 
54,0,0,0,99999
 
55,0,0,0,99999
 
56,0,0,0,99999
 
57,0,0,0,99999
 
58,0,0,0,9S999
 
59,0,0,0,99999
 
60,0,0,0,99999
 
/ 
MS 
51,60 

PR 

31,40 

PR 

/ 
AS 

31,1,31,1,41,0 


32,1,32,1,42,0 


33,1,33,1,43,0
 
34,1,34,1,44,0
 
35,1,35,1,45,0
 
36,1,36,1,46,0
 
37,1,37,1,47,0 
38,1,38,1,48,0 
39,1,39,1,49,0 
40,1,40,1, 50,0
/ 
/ 
ME 

CN 


SEC BAS + PR PKS D-L
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END OF TIIRESIIOLDS 
ADD/ SUBTRACT

** LOWER SEC PEAKS 
RT1. 

BY SUBTR 450 FROM MAP 51 

END OF ADD/SUBTRACT
 
THRESHOLD
 

REMOVE NEGATIVE VALUES FROM MAP 51
 
ETC.
 

END OF THRESHOLD
 
MAP STATISTICS
 

MAPS 51 TO 60
 
TO PRINTER
 
MAPS 31 TO 40
 
TO PRINTER
 

END OF MAPS
 
ADD/SUBTRACT
 
** ADD PRI PEAKS TO BASE MAP 31 FROM MAP 41
 
ETC.
 

END OF ADD/SUBTRACT
 
RETURN TO SPATIAL MODEL
 
GO TO MAP EDIT
 
CHANGE NAMES OF MAPS
 

MAP 31
 31 
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32 
 MAP 32
 
SEC BAS + PR PKS D-M.
 
33 
 MAP 33
 
SEC BAS + PR PKS D-H
 
34 
 MAP 34
 
SEC BAS + PR PKS C-L
 
35 
 MAP 35
 
SEC BAS + PR PKS C-M
 
36 
 MAP 36
 
SEC BAS + PR PKS T-P
 
37 
 MAP 37
 
SEC BAS + PR PKS T-F
 
38 
 MAP 38
 
SEC BAS + PR PKS I-L
 
39 
 MAP 39
 
SEC BAS + PR PKS I-M
 
40 
 MAP 40
 
SEC BAS + PR PKS I-
/ 

/ 
/ 

/
/ 

END OF MAP NAME CHANGES
 
SD 
 GO TO SPATIAL DISPLAY
 
MB 
 MAP BACKUP
 
MB0110 
 MAP BACKUP FILE NAME
 
1,10 
 MAPS 1 TO 10
 

ACCEPT DEFAULT MAP WINDOW
 
NO MORE MAPS
 

MB 
 ETC.
 
MB1120
 
11,20


MB31
 
31,31


MB 

/
/ 
MB 

/
/ 

MB32
 
32,32


MB 

/
/ 

MB33
 
33,33


MB
 
MB34
 
34,34
 

// 

4?6
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MB 
MT3'3 5 
35,35
/
/ 
MR
 
M1136 
36,36

/
/ 
MR 
M1117
 
37,37

/
/ 
MR 
M1338 
38, 38
I 
/
 
MR
 
MB 19
 
39,39

/
/ 
MB 
MR34 0 
40,40
/
/ 
/ 
1'111 

RETURN TO MAP EDIT 
GO TO MAP MATIEMATTCS 

MS MAP STATTSTC.CS 
31,40 MAPS 31' TO 40 
PR 
/ TO PR TI'.R 

EN) OF MAPS 
Oni 
TP 

TURN Ol MI::UIJS 
IAISF'F. CN'l'ROl, BACK TO THIE KEVBOAPP 



-- 
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OUTPUT_FROM_ TRAI"SFER_FILE TRX2
 

Page: 1 IOADS'IE -- Release 8.92 JAN. 12, 1992 -- 12:47:49
****** WAPDA CADPIAD OUTPUT ******************************************** 

Statistics for map 5]. - SECNDY PEAKS DOM-LOW 

Mi nimum-
 0.0000 Maximum- 505.9'195
Total = 9097.6992 Average= 227.4425 
-,igma 58.0990 ISigma 
= 396.7R59 
Non-Zpro Cells 
- 40. Negative Cells = 0.
 
X Coord- 100 ----
 ,OAD CENTER .... Y Coord= 62 

Statistics for map F2 - SECNDY PEAKS DOM-MED 

mi nimm= 0.0000 
 Maximum- 1.32.9020
 
Total 1358.8909 Average= 59.0822
 
-Sigma 19.0627 
 +Sigma = 99.1017 
Hnn-Zero Ce].ls = 23. Negative Cells = 0.
 
X (oord- 99 ---- ,OAD CENTER ---- Y Coord= 58
 

fat-istics for map 93 - SECNDY PEAKS DOM-JIGI! 

M iIIi m m-
 O. Oo0 MaY i m um--
 14.1R46
TnotaIt = 11.4.2684 Averaae= 5.7134
 
-Si-0ma 
 - S.O7R
4igIna = 1.1.4646 
Von-Zero Cel] -- 20. Negative Cel.1s 0.
 
X Chorr-= 102 
 -LOAD CENTER Y Coord= 58
 

Statistics 
fnr map r54 - .qPMnDV "'EAKS COM-T,OW 

Mi nimm- O.OOn0 
 Max i mulm- 144.8n20
 
Total = 726.3714 Averaqe= 
 72.6371
 
-Sigma = 29."708 ISicq Ina 
 - 115.7034 
tlon-Zpro Cells 
= I(). Negative Cells - 0.
 
X ('oorr- 79 ----
 ,0A) CENT''R ---- Y Coord- 56
 

Stat-st i rs fr map 55 - SECN)Y PEAKS COM-MEI) 

4in imum-
 O. 0000 Max i mum- R . '77 1'rotal 
= 37. "7472 Average= 5. 3925
 
-sigma - 2.81.94 -ISigma = 7.9655
 
Non-Zero Cells 
 7. Negative Cells - 0.
 
X Coord- 1.23 ---- LOAD CENTER ---- Y Coord= 62
 

42C
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Statistics for map 56 
- SECNDY PEAKS TUIB-PRi 

Minimum- 0.0000 Maximum= 0.5023
 
Tota] = 
 89.9206 Average= 0.5023
 
-Siqma = 0.5021 4Sigma = 
 0.5023
 
Non-Zero Cells 
 179. Negative Colls - 0. 
X Coord-- 107 ---- LOAD CF NTER Y Coord- 56 

Statistirs for map 57 - SECNDY PEAKS TUB-FR 

MiniMum= 0.0000 May imum= 0.8230Total  1.6460 Average= 0.8230
 
-Fiqta - 0.8230 
 ISigma = 0.8230
 
Non-Zero C(I Is 2. 
 Negative Cells - 0.
 
X Coord- 129 ----
 ,OA) CNTER ---- Y Coord- 70 

Statistirs for map 58 - SECIDy PEAKS TUD-T,oW4 

Mi n imum- .0000 M.lx i mtum- .4716'Ita] -- 617.6833 Average-
 130.R42 
-Siqma 5.1972 Isigma = 56.5711
 

nn-Zero Cel, = 20. Nrgative Colls O.
 
X Coord- 117 ---- ,OA) CENTER ---- Y Coord- 57
 

Statistics for mip 59 - SF'(IDY PEAKS IND-MED 

Mi 11i Mum= 0. 0000 Max imu m- 5. 628
 
Total 
 17.3142 Average= 2.1643
 
-Sigma - 0.0289 ISigma = 4.2996 
Hon-Zero Cl I - 8. Negative Cell-s - 0.
 
X Coord-= 121 ---- ,OAD CENTFER ---- Y oord-
 57 

Statistic-r; for map 60 - SECNDY PEAKS TND-1iIri1 

Minimum- 0.0000 Maximum= 0.8000 
Total - 4.8000 Average= 0.8000 
-Sigma - 0.8000 +Sigma = 0.8000 
Non-Zero Colls 
 6. Negative Cells 0. 
X Coord= 113 ---- LOAD CENTER ---- Y Coord- 59 

42 
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Statistjcs for map 31. - SECONDY BASE DOM-lOW 

Minimum= 0.0000 MaXimum= 450.0000
 
Trotal - 75086.6016 Average= 
 201.3046
 
-Fiqma = 70.7455 =Iiqnia 31.8637
 
Nnn-Zero Collq = 373. Negative Cells 
 0.
 
X Coord- 10 - LOAD CENTER - Coord- 61 

Stati. ti ,s for map 32 -- SECONDY BASE DOM-MED 

Ti1 mum- n.o000 11a x i remem- 100.00
 
Tota-SiqriaI =n= . 1]29 Avorage=
O 90)RC l~ Ig a =, 27.42.7 06 
Non-Zero CoiI1 364. 1Jfpl7t-ive C, =.5.70 

X Coord- 109 TOAD CF?1'I1;R ---- Y Cnord- 62
 

Stati!tir's fnr iwip 33 - S Fl:('nIIOY BASE r)Or1-II"tl 

Minimum- 0.0000 rMy i mum= 11.0000Tota 1. 737.4290 AvPraqe- 4 .6673 
-Siqma - 1.5704 ISigma = 7.7641
 
Non-Zro1 Col s= 158. Nlogat ve 
 Co1Is 0.
 
X chord= 
 110 -- LOAD CENTER Y Coord- 61. 

Statistics for map 34 SECONDY CDM-ToW- BASE 

Minimum- 0.0000 Maixim1am= 200.0000
 
TotnaI - 7540.6895 Average= 
 28.0323
 
-sigma - -1R.3036 isigma = 74.3682
 
11nn-Zero cn I.I = 269. Negative Cells 
= 0. 
X ('nnrrl-- 117 [,OAD CENTER-- Y Cocrd- 60 

Statstirs fnr mnp 35 - SECONDY COM-MEDBASE 

Minimum-
 0.0000 Maximum= 10.0000 
Total = 239.0517 Average= 3.8557 
-Sigma = 1.0765 4Sigma = 6.6348 
Non-Zero Co IlI 62.s Negative Cell.s = 0. 
X Coord= ---- CENTER Y 62113 LOAD ---- Coord-

41
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Statistics 
for map 36 - SECONDY BASE rUn-PRi
 

M 1 mtm 
 0.0000 
 Mxi mum-- 3.0000
To tal 
 2840.4248 Average= 
 1.6371
-siqma 0.9637 I lgm a = 2.3105
Nnn-Zero Clls 
 1735. Nogative Cells
I 0.X Coord-
 102 ---- W,OAD (1EHIR Y Coord- 57
 

Statistics for map) 
 37 - S.ECOJDy BASFE TIlB-ER 

M i n imum- 0.00oo0 Max. i muim-Total . 7]3.2538 3.0000Average= .3690
 
.qiqma 
 1 .0304Nn-Zero 1si ma =CnI I l 521 . ?lrqat-ive Cells 1 .7076

0.
X Cord= 01 
 rAi CEIR 
 ---- Y Coord- 58
 

Statistis for map 38 
- SECONDY BASE TND-jTow
 

Mini mum-
 0.n00 Maxinmum= 
 40.0000

Total  2502.3127 Average= 12.2064
 
-igma- -0.2965 4Sigma 
= 24.7093
11nn-Zero CrlI 
 F - 205. Negative Cells O.
X Coonrd-
 106 ---- I,OAD CEHITER ---- Y Coord- 57
 

S ati.tir for map 39 
- SECONDY BASE TND-MED
 

Minimum- 0.0000 Maximum= 4.0000
Tota 1 68.9857 Average= 
 2.9994-siqma 
- 2.2686 4Sigma = 1.7301

Non--Zero Cell 
 . 23. 
 Negat ive Ce1.Is - 0.

X Coord-- 126 ---- IOAD CENTER ---- Y Coord- 67
 

Statistics for map 40 - SECONDY BASE IND-lrI 

Mi1i mum- 0.0000 
 Maximumi= 
 ,.0000
Total 1.2.0000 Average= 2.0000
-Sigma 
 2.nO00 Sigma 
= 2.0000
Non-Zero Cels 
 6. Negative Cells 
 0.
X Coord= 
 113 ---- ,OAD CENTER ---- Y Coord-
 59
 

41r
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phge: I ,OAfT 
 , -- RPlea~s R.92 -- JAN. 12, 1992 --- 12:r,?:
****** WAPDA CAPPAII OU1'TTrI *
 

-tatistic-
 for mp 11 - ,SVC BAS I PR PKF, D-l, 

oimilm-1 ?i 0.0O0f10 Matx i mllm r4 3. MOO

Tulo = "149.6(116 Average- 202. 1973
 
-, irfma - 9. r10I n i rlma - 134 .71 '361lnii-Zor-o Cl7 - 37n.1, 1h'q1t-iVf, Cells - 0.
 
X Conrrl- 108 ---- iOAD 
 CEITI -- Y fhord- 61. 

.t-atist:icq for map C2 
 - SFC RAS I PR FTvS D-M 

nSii mm- -0i 0.0000 MaxmIniIl. i) 0000
Tot-;l1 - 01IR2.1025 Av r-agn.= 27/)28
 

-l = -2.4140 ISigrn 58. HC096
 
lIOil-7,Aro (r,Ihr - 364. 
 ve I I.Ngn t-i Ce]]s
X (norrt- ,n ---- 1.) CEI'ER ---- Y Coord- 61 

tt'ic1-,tir- fnr map 
33 - SEC RAS I PR PKS< D-If 

.1 1i I mlim- 0.0000 Mlax i mu m-- 14.0000
 
lntn a1 
 '741.4291 Average= 4.6Q26

-1irlm'1 1.5345 ]Siqma 
 7.AQ07 
Ilri--Zr, o Cel i - l,4f. Negative Cells O.
 
X nnrrl- IW ---- I.OAI) 'R
CEITF ---- Y Coord= 61 

statistic-s fnr mar 34 - SEC BAS 4- PR PKS< C-I, 

M ioimm- O.OnnO Ma xi mum-- 276.0000
 
l'nta I 7616.6R95 Averaqe= 
 28.1148
 
-fSiqmr - -19.2M2 iSigma = "75.9129 
HIrn-Z(ro Cl 1r - 269. Nega tive Cells - 0.
 
X (onordl l0 ---- lOA) CETIIER ---- Y Coorl(= 60
 

Shit- iFPirs fnr nmap 15 - SEC BAS I PR P:,S C-M 

r in imum- 0.0000 Maximum- 1.2.0000Tlc)t "I - 241.0517 Average- 3.8879 
-Siqma --- 1.0272 4Sigma - 6.7486 
tinn-Zoro Cells - 62. Negative Cells = 0.
 
X Conrl-- 11.3 ----
 ,OAD CENTER ---- Coord=Y 62 
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Statistics for map 36 - SEC RAS + PIR TIKS T-P 

M i n imum- (0.0000 rlnix mllm- 17.000
 
'I ta 1 2 )'7).4251 Avnraqpn i1.7172
 
-Si cma 0.6304 iSigma - 2.8041
 
Non-Zero ('r, II- - 1735. Negative Co Ils - 0.
 
X Coord- In 2 ---- lOAD CENTER ---- Y Coord- 57
 

Statist i-, for map 37 - SEC RAS I PR PK T-F 

Minimum-- 0.000 Ma xi mLm- 3.0000
 
Total - 713.2538 Average= 1.3690
 
- Siqma - 1.0304 ISigma = 1 .7076
 
Non-Zero C-1,s - 521. Negative Cel s - 0.
 
X Coord-' 101 - ,OAI) CENTER Y Coord- 58
 

Statistirs for map :R - SEC RAS + PR PS T-L 

Minimum-- 0.0000 Maximum= 80.0000
 
Total - 2581.3125 Average= 12.6015
 
-sigma - -1.1428 Iqigma = 26.3458
 
HNon-Zern C IllF - 205. Negative Cel s - 0.
 
X Cnord- 107 ---- OA) CENTER ---- Y ('oorrl-- 57 

Statistic-., for map 39 - SFC RAS i PR P1Ks r-M 

1.i 1 imum-- 0.0000 Max imum= 6.0000 
'['t'a 1 '70.9857 Average= 3.0863 
-s: ma - 2.1511 -ISigma = 4.0214 
Nn-Zero Col l. - 23. Negative Cells - 0. 
X Chord- 126 LOAI) CET'ER ---- Y Coordl- 66 

11ttisfic. for map 40 - SEC RIAS 4- PR PK1 1-1l 

Min imum- 0.0000 Max imum= 2.0000 
Tota - 12.0000 Average= 2.0000 
-Sigma = 2.0000 .ISigma = 2.0000 
Nnn-Zpro Cr Ils 6. Negative Cells - 0. 
X Coord- I1 ---- LOAD CENTER ---- Y Coord- 59 

46) 
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TRX3 

This 	transfer file is used in the DLF Load Forecast Procedure. ee 
Section V.D.ll. It adds manual customers, from Card Image files, 
to the horizon year customer maps. 

Before this transfer file is run, the following must be set up: 

o 	 The maps as left by TRX2. 

This 	transfer file produces the following:
 

o 	 Horizon Year customer maps, Maps 11-20.
 

o 	 Maps of base year customer cells (value = 1) for each class, 
Maps 41-50. 

o 	 Maps of horizon year customer cells (value = 1) for each 
class, Map- 51-60. This is for graphically displaying new 
customer cels by displaying horizon year customer cells for 
a class and then base year customer cells with another color. 
The new cells retain the horizon year color, the existing 
cells do not.
 

4P
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ON TRX3 -- 3RD TRANSFER FTLE OF PROCEDURE
 
ON MENUS ******* TRX3 ****** TRX3 ******* TRX3 ****** TRX3 *
 
ON TRANSFER FILE TO ADD MANUAL CUSTS FROM CARD IMAGE FILES INTO
 
ON HORIZON YR CUST MAPS. -- PART 3 OF CREATE HORIZON YEAR MAPS. 
Oi PREPARE MAPS TO SHOW BASE AND HORIZON YEAR AREAS, EACH CLASS. 
OF MENUS ******* TlX3 ****** TRX3 ******* TRX3 * TRX3 * 
SM GO TO SPATIAL MODEL 
MM GO TO MAP MATH 
CM COPY MAPS 
11,31 TO MAP 11 FROM MAP 31 
12,32 ETC 
13,33 
14,34 
15,35 
16, 36 
17,37 
18,38 
19,39 
20,40 
/ END OF COPYS 
/ RETURN TO SPATIAL MODEL 
ME GO TO MAP EDIT 
IM INITIALIZE MAPS 
41 MAP 41 
0 TO ZERO 
Y YES IT'S CORRECT 
42 ETC. 
0 
Y 
43 
0 
Y 
44 
0 
Y 
45 
0 
Y 
"46 

0 
Y 
47 
0
 
Y
 

0
 
Y
 

0
 
Y
 

48 

49 

491 



50
 
0 
Y 
/ 
CI 

CIST 1. 
CI
 
cts'pr2 
C.
 
CUST''3 
C.T
 
CutJlT4
 
cI
 
CUPST'P5
 
CI
 

CT 
cI
CIJST7
CT 

cl
CUsqT9 
C1.
 
CT TS'T'1 0 

/ 
MM 
AS 

11,1,11,1,41,0 
12,1,12,1,42,0 

13,1, 13,1,43, 0 
1.4, 1, 14,1,44,0 
15, 1,15,1,45,0
 

17,1 1 1,47,0
61-7117 1,47 0 

1 (, I,11,49,0 
20, ,2n,1,50,0n 
/ 
SI) 
TD 
MS 

11,20 

PR 
/ 
/ 
/ 
CM 

41,1 

42,2 
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END OF INITIALTZE
 
CARD IMAGE INPUT
 

CLASS 1 MANUALLY ADDED CUSTOMERS
 

CLASS 2 MANUALLY ADDED CUSTOMERS 

ETC. 

RETURN TO SPATIAL MODEL
 
GO TO MAP MATH
 
ADD/StIBTRACT
 

ADD MANUAL CUSTS OF MAP 41 TO HORIZON YR MAP 11 
ETC.
 

END OF ADD/ST.RTRACT 
GO TO SPATIA., DTSPIAY 
GO TO TABIIAR I)TSPAY 
MAP STATISTICS 

MAPS 1I TO 20
 
TO PRINTIEZ
 
NO MORE MAPS
 

RETIRN! TO SPATIAl, IDTSPLAY 
RETJRI TO MAP MATIIEMATICS 
COPY MAPS
 

TO MAP 41 FROM MAP 1
 
ETC. 

4L)
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43,3 
44,4 
45,5 
46,6 
47,7 
48, 8 
49,9 
50, 10 
5 1,11 
52, 12 
53, 13 
54, 14 
55, 15 
56,16 
57, 17 
58, 18 
59, 19 
60,20 
/ END OF COPYS 
TI'l 
41,0,0,1,0 

TI!RESI1O[,D 
SET NON-ZERO CEIT.TS TO I TN MAP 41 

42,0,0,1,0 ETC. 
43 , 0, 0, 1, 0 

.44 ( , 1 0 
4-,,(),0, 1,0 

46r, (), 0),1 ,0 

47 , 0 ,1., 0 
48 0, 0, 1 ,0 

49,0,0,1,0 
50, 0, 1 ,0 

51 , 0 ,0,1., 0 
52,o,0,1,0 
5 1 ,0, 1., 0 
54, 0 0, 1,0 
55,),0 1 ,0 
56, O,O ,.1,0 
5-7 ,0,0,1.,0 
5R, 0,0, 1,0 
59 , 0, 0, 1., 0 
60,0,0,1,0 
/ END OF THRESHOrDS 
/ RETURN TO SPATTAT, MODEL 
ME GO TO MAP EDTT 
CH CIIANrE NAMES OF MAPS 
41 MAP 41 
RAS YR CIST ]1 D-L 
42 MAP 42 
BAS YR CUST =1. D-M 
43 MAP 43 

491 
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BAS YR CUST =1 lI-H 
44 MAP 44 
R3AS YR CUST =1 C-1, 
45 MAP 45 
R3AS YR CUST =1 C-M 
46 MAP 46 
RAS YR CUST -l T-P 
47 MAP 47 
BAS YR CUST =1 T-F 
48 MAP 48 
RAS YR CUST =1 T-T, 
4q MAP 49 
3AS YR ('IIS'' -1 T-M 
5f) MAP 50 
BAS YR CTIST =1 T-1l 
51 MAP 51 
iOP YR CUS'F =I D-T, 
52 MAP 52 
HOP YR CIUS1 =1 D-M 
53 MAP 53 
11CR YP CITIST -1 D-1I 
54 MAP '4 
NOR YR CUS'T' -1 C-L 
55 MAP 55 
im1R YR csr --- C-M 
56 MAP 56 
11OR YR CIIST =. T-P 
57 MAP 57 
11OR YR CUST 1 P-F 
58 MAP 5R 
IHOR YR CITST -I I-T, 
59 MAP 59 
11OR YR CuS'P-1 I-M 
60 MAP 60 
H1OR YR CIJS'T' =1 T-11 
/ END OF MAP NAME CIIANES 
ON TURN ON MENUS 
TR TRANSFER CONTROL TO KEYBOARD 
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OUTPUTFROM TRANSFER FILE TRX3 

Page: I TOADS1TE -- Release 8.92 -- JAN. i2, 1992 -- 13:07:32 
****** WAPDA CADPAD OUTPUT ******************************************** 

Statistics for map 11 - DOM-L.OW (HORIZ YEAR) 

Minim m--- 0.0000 Maximum- 615.9800
 
TotalI P9468.7891 Average- 195.7742
 
-Siqma-- 65.0383 4sigma = 326.5100
 
Nnn-Zero Cells 457. Nrgativ . Cells = 0.
 
X Coord= 10A ---- LOAD CENTFR ---- Y Coord-= 60 

Statistics for map 12 - DOM-MFD (IT0RTZ YEAR) 

Minimim-- 0.00o0 Ma3.i mum- 197.0000
 
Total = 12259.926$8 Averaqe= 27. 3659
 
-/iqm -- -1.8616 iSigma- 56.5934
 
Nen-Zero Cells 448. Nogativp Cells -- 0.
 
X Coord- 107 ---- LOAD CENTEI ---- Y Coord= 61 

:tatistics for map 13 - DOM-4G.!! (11ORrZ YEAR) 

Min1imom= O.0()oO Max imum- 1.4.235 
Tota 1 008.5585 Average= 4.0926
 
-Cigma = 0.8-17 -S igma = 7.2985
 
Nnn-Zero Cells 222. Negative Cells = 0.
 
X Coord- 110 ---- I,OAD CENTER Y Coord= 61
 

Statistics for map 14 - COM-lOW (HORIZ YEAR)
 

Mini mum- 0.0000 Maximum= 276.0000
 
Tota 1, 8728.781.3 Average= 24.6576
 
-fSigma = -17.9733 +Sigma = 67.2884
 
Non-Zero Cells = 354. Negative Cells = 0.
 
X Coord= 107 ---- LOAD CENTER ---- Y Coord= 60
 

Statistics for map 1.5 - COM-MED (HORIZ YEAR)
 

Minimum= 0.0000 Maximum= 14.4308
 
Total. = 293.0516 Average= 2.81.78
 
-Sigma = -0.0014 +Sigma = 5.6370
 
Non-Zero Cells = 104. Negative Cells= 0.
 
X Coord= 114 ---- LOAD CENTER ---- Y Coord= 62
 

http:DOM-L.OW


--- ---------------------------------------
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Statistics for map 16 - TUB-PRI (HORIZ YEAR)
 

Minimum= 0.0000 maximum= 17.0000
 
Total = 3116.3848 Average= 1.7284
 
-Sigma = 0.6221 +Sigma = 2.8348
 
Non-Zero Cells = 1803. Negative Cells 0. 
X Coord= 102 ---- LOAD CENTER ---- Y Coord= 57 

Statistics for map 17 - TUB-FR (HORIZ YEAR) 

Minimum= 0.0000 Maximum= 3.2743 
Total = 732.2540 Average= 1.3687
 
-Sigma = 1.0173 4Sigma = 1.7201
 
Non-Zero Cplls = 535. Negative Cells = 0.
 
X Coord= 103 ---- LOAD CENTER ---- Y Coord= 58
 

Statistics for map 18 - IND-LOW (HORIZ YEAR)
 

Minimum= 0.0000 Maximum= 80.0000
 
Total = 3421.4224 Average= 12.0898
 
-Sigma = -0.3402 +Sigma = 24.5199
 
Non-Zero Cells = 283. Negative Cells = 0.
 
X Coord= 106 ---- LOAD CENTER ---- Y Coord= 57
 

Statistics for map 19 - IND-MED (HORIZ YEAR)
 

Minimum= 0.0000 Maximum= 6.0000 
Total = 94.0257 Average= 2.5412 
-Sigma = 1.4177 +Sigma = 3.6647 
Non-Zero Cells = 37. Negative Cells = 0. 
X Coord= 126 ---- LOAD CENTER ---- Y Coord= 67 

Statistics for map 20 - IND-HGH (HORIZ YEAR) 

Minimum= 0.0000 Maximum= 2.0000 
Total = 18.0000 Average= 1.8000 
-Sigma = 1.4000 +Sigma = 2.2000 
Non-Zero Cells = 10. Negative Cells = 0. 
X Coord= 116 ---- LOAD CENTER ---- Y Coord= 59 

4q4
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TRX4 

This 	transfer file is used in the DLF Load 	 Forecast Procedure. Se 
Section V.F.1 and V.G.1. It identifies new customer cells and 
dumps a Map Backup file of the now customer cells map, for use in 
assigning Start Years by the manual method. 

Before this transfer file is run, the foliowirg must be set ip: 

o 	 Maps as left by TRX3.
 

Thi s 	 transfer file prnduces the following: 

o 	 Printout of Map Statistics of Maps 63, 64, 65 (new cells, base 
year cells, horizon year cells). 

o 	 Map Backup file of Map 63, new cells. This will be printed
 
after converting the format with PRMB5.
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ON TRX4 -- 4TH TRANSFER FILE OF PROCEDTJRE
 
Ot. MENTIS ******* TRX4 
 ****** T.RX.4 ******* 'RX4TRX4 ****** 
Ot TRANSFER FIlE TO TDENTTFY NEW CELLS USED AFTER THE BASE YEAR. 
ON RESULTS ARE DUMPED MB63 HELP CREATE START MAP.TO TO YEAR 
OF MENUS ******* TRX4. ****** TRX4 ******* TRX4 ****** TRX4 *
 
SM GO TO SPATIAL MODEL
 
ME GO TO MAP EDIT
 
Ci.l CHANGE NAMES OF MAPS
 
64 MAP 61
 
BASE YR CUST CEITS =1 NEW MAP NAME
 
65 ETC.
 
!!ORZ YR CIJST CE!,I,S -1
 
63
 
NEW CEl S-I,r, (AT,l CIS)
 
/ END OF MAP NAMES
 
/ RETURN TO SPATIAL MODEL
 
MM GO TO MAP MAT!
 
AS ADD SUBTRACT
 
64, 1,1,1,2,0 ADD BASE YEAR MAPS TOGETIIER IN MAP 64
 
64, 1,64 , 3,0 ETC.
 
641, 1 1 ,4,0l,4, 
64,1,64,1,5,0
 
64, 1,64, ,6,0
 
64, 1,64, ,7,0
 
64, 1,64, 1,8,0
 
64, 1,64, 1 ,9,0
 
64, 1,64, , 10,0
 
65,1,11,1,12,0 
 ADD HORIZON YEAR MAPS TOGETHER IN MAP 65
 
65, 1,65,1,13,0 ETC.
 
65, 1,65,1,14,0
 
65, 1 ,65 ,15,0
1 

65,1 ,65, 1, 16,0
 
65,1,65,1,17,0
 

65, ,65,1,19,0
 
65,1,69,1,20,0 
/ END OF ADD/SUBTRACT
 
CM COPY MAP
 

(TO
62,69 MAP 62 FROM MAP 65 FOR FUTURE USE
 
/ END OF COPYS
 
'I'IT THRESHOLD
 
64,n,0,1I,0 SET NON-ZERO CELLS TO 1.
 
65,0,0,1,0 SAME 
/ END OF THTRESH!OLDS 
AS ADD/SUBTRACT 
63, 1,65,-1-,64,0 SUBTRACT BASE YR CELLS FROM HORTZ YR CETTS 
/ END OF ADD/SUBTRACT

'MS MAP STATISTICS 
63, MAPS 63 TO 65 
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PR TO PRINTER 
/ NO MORE MAPS 
SD GO TO SPATIAL DISPLAY 
MB MAP BACKUP 
MBf63 BACKUP FILE NAME 
63 ,63 MAP 63 
/ NO COORDINATE CHANGES - DUMP COMPLETE MAP 
/ NO MORE MAPS 
ON TURN ON MENUS 
TRT RETURN CONTROL TO KEYBOARD 



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

------------------------------------------------
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OU'PuT__FROM TRANSFER FILE TRX4 

Page: 1. ,OADSTTE -- Release 8.92 
 -- JAN. 12, 1992 -- 13:57:51
 
****** WAPDA CADPAD OUTPUT ****************************************** * 

Statistics for map 63 - NEW CELI,S=I(AL, CLq) 

m ini m11m- 0.0000 Maximum= 1.0000
 
Total1 20.0000 Average= 1.0000
 
-Sigma 1.0000 iSigma = 1..0000
 
Non-Zero Cells - 20. Negative Cells = 0.
 
X Coord= 100 ---- LOAD CENTER Y Coord= 58 

Statistics for map 64 - BASE YR CUST CELLS = 

Mi n i mum- 0.0000 Maximum= 1.0000
 
Total. = 2188.0000 Average= 1.0000
 
-Sigma = 1.0000 +Sigma = 1.0000
 
Nn-Zero Cells 2)88. Negative Cells 0.
 
X Coord- 1.00 LOAD CENTER Y Coord= 61
 

Statistics for map 65 - 11ORZ YR CUST CELLS = 

Minimum= 0.0000 Maximum- 1.0000
 

rpot..,1 2208.0000 Averaq - 1.0000
 

-Siqma 1.0000 4-Siigma = 1.0000
 
Non-Zero C]ls - 2208. Hegative Cells - 0.
 
X ('r)nro-= 101 ---- TOAD CENTER ---- Y Coor- 60
 

4z2
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TRX5
 

This transfer file is used in the Automated Method for creating the 
Start Year map in the DLF Load Forecast Procedure. See Section

V. G.5. It creates a map of values indicating general nearness to 
other customers, and dumps the map to a Map Backup file for 
processing with the WRR utility program. 

Before this transfer file is run, the following must be set up: 

o Map 62 as Inft by TRX4. 

This transfer file produces the following: 

o Map 62 with values indicating general nearness to customers. 

o Map Backup file of Map 62. 

$1
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ON TRX5 -- 5TI1 TRANSFER FILE OF PROCEDURE

ON MENUS ******* TRX5 ****** TRX5 
****** TRX5 ****** TRX5 
 *
 ON TRANSFER FTIE FOR STEP I OF OPTION 2 FOR CREATE START YR MAP,ON RASED ON NEARNESS TO HORIZON YEAR CLSTS. RESULTS GO TO MB62. 
OF MFlItTS ****k** 
TRX5 ****** TRX5 ****** TRX5 ****** TRX5 ******* SM GO TO SPATIAL MODEl, 
ME 
 GO TO MAP EDIT

Cr CHANGE NAME OF MAP FILE
 
62 
 MAP 62
 
MAP FOR START YR WRR 
 NEW MAP NAME
 
/ END OF MAP NAME CHANGES
/ RETURN TO SPATIA., MODEL 
MM 
 GO TO MAP MATH 

CONVO[,UTE WEIGIIT CErr,SCV NEAR EXISTING (7El,.q
62 
 SOURCE MAP 62
 
62 
 TARGET MAP 62
 
4 
 OPERATOR WIDTH! OF 4
 
.4,1,2,1 
 OPERATOR VALUES
 

AS ADD/[SUBTRACT

62, 1,62,0, A2,1 ADD I'S FOR IF COiV MrSSED ANY NEW CEII.S 
/ EN1) ADI)/ ,'UBTRACT
MrI 
 MULTI PLY
 
62, 1 ,62,63,0 
 MASK Ol' AL, BUT NEW CElIS 
/ END MIJITrpi-Y
 
SC 
 SCALE 
62,0,21 
 SCALE MAP 62 TO 21 SO IT CAN RE CUBED 
/ EN) SCAIE 

IfIR ES1101, )
62, ()(),.001.,9nn, 999 TEMPOPAR 
IY SET ZEROS TO 99
62, .22, .22,9crnr99 
 SET VAIIESS <.22 TO 
.22 SO CUBE WI'tI'T KIfr,,

62,0,0,0,98 
 RESET ORTG INAT, ZEROS TO ZERO 
/ END TIIR ESIIOID 
PO 
 POWER 
62,62,3.0 
 CUBE MAP TO WEIGHT NEARNESS TO OLD CELLS

/ END POWER
 
SD 
 GO TO SPATIAL DISPAY 
MB MAP BACKUP
 
MB62 FILE NAME 
62,62 
 MAP 62
 
/ ACCEPT COMPLETE MAP COORDINATES

/ NO MORE MAPS
 
ON 
 TURN ON MENUS
 
TR 
 RETURN CONTROL TO KEYBOARD
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TRX6 

This transfer file is used in the Automated Method for creating theStart Year map in the DLF Forecast Procedure. See Section V.G.6 
and 7. It reads in the Start Year rankings from a Map Backup file 
created by the WRR utility program, and converts the map to Start 
Years. 

Brfnrp this transfer fil. is run, the followinq must hp sot up: 

o A Map Backup fil from WRR with Start Year rankings. 

o Values in the transfer file for the correct years. 

Th is transfer f ile produce-s the fol owi nq: 

o The ,Start Year Map. 
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ON TRX6 -- 6T1H TRANSFER FILE OF PROCEDURE 
ON MENUS ******* TRX6 ****** TRXG6 ****** TRX6. ****** TRX6 
ON TRANSFER FILE FOR STEP 2 OF OPTION 2 FOR CREATE START YR MAP, 
ON CONVERTING START YR RANKTNGS INTO START YRS FOR AI,, NEW CEIlS. 
OF MElJS ******* TRX6 ****** TRX6 ****** T'RX6 ****** TRXG ****** 
SM GO TO SPATIAL MOI)EIL 
ME GO 'O MAP EDIT 
CI CARl) IMAGE 
MB2 1W FIE NAME - FTIE OF START YEAR RAtlKS 
CN CHANGE NAME OF MAP FTIE 
21 MAP 21 
START YEAR MAP NEW MAP NAME 
/ EIT) OF MAP NAME CHANGES 

MM GO TO MAP MATH 
SC SCALE 
21,0,19 SCALE MAY 21 FROM 0 TO 1.9 
/ ENI) SCALE 
AS ADD/SIJRTRACT 
21,],21,0,21,1c)90 ADD BASE YEAR TO MAP 21. 
/ END ADD/SUBTRACT 
TI TTIIRES1OLD 
21,0,1990.00.,99999,99999 REMOVE 1991'S FROM PREV ZERO CE|,|.S 
/ END THRESHOLD 
ON TURN ON MENUS 
T11R RETURN CONTROL TO KEYBOARD 

5e¢
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TRXF1
 

This transfer file .i.s used in FEFDERSTTE to send bus data to 
LOADSTTE in four quadrants. It splits the area into four quadrants
and sends each to LOADSITE in a separate Card Image fHIe. Thp
option to not assign loads to non-loaded buses in NODESTM is used, 
but the user can chanqe that if he wants. 

Before this transfer file is run, the following must be set up: 

o An FEEDERSITE database. 

o A valid study year. 

o Coordinates defining the four quadrant windows. 

This transfer fi le produces the following: 

o Four Card Image bus data files for sendinq the bus data from 
the four quadrants to IOADSITE. They will be used by NODESIM 
to assign T.OADSTTE loads to the buses and send them back to 
FEFDERSTE.
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ON TRXF1 -- SENT FOUR QUADRANTS OF BIUS DATA TO IOAr)STE
ON MENUS ****** TRXF1 ****** TRXF1 ****** TRXF1 ****** TRXFI * 
ON TRANSFER FILE SEND BUSTO DATA FROM FEEDERSITE TO TOADITTE 
ON IN FOUR QUADRANTS. THIS CAN BE USED TO GET AROUND TlE PROBIMF:r
ON OF TOO TOO MANY CELLS WITH MULTIPLE BUSES. ITSE WTT1I TRANSFER 
ON FILES TRXF2_.-7. 
OF MENIS ****** TRXF1 ****** TRXFI ****** TRXF.1 * TRXF1 ****** 
CC CC
 

GE GET EXISTING DATABASE
 
DATA2 DATABASE NAME
 
Y YES TTIAT'T THE ONE
 
1990( STUDY YEAR
 
ED EXCLUDE DATA
 
ED ENTIRE DATABASE
 
Y YES THAT'S RIGHT
 
ID INCLUIDE DATA
 
CW BY COORDINATE WINDOW -- UPPEl T.EFT QUADRANT
 
354600 IPPER IEFT X
 
3501200 UPPER LEFT Y
 
390600 tOWER RIGiIT X
 
3544200 LOWER RIGHT Y
 
/ NO MORE WINDOWS
 
/ RETURN TO PREVIOUS MENU
 
PS PROCESS STUDY SYSTEM
 
SD SEND DATA TO OTHER CADPAD PROGRAM
 
[1O TO LOADSITE
 
2LDSUJL NAME OF FILE
 
354600 UPPER LEFT X
 
3508200 UIPPER LEFT Y
 
390600 LOWER RIGHT X
 
3544200 LOWER RIGHT Y
 
N IN NODESIM, DON'T ASSIGN LOADS TO NON-LOADED BUSES
 
/ RETURN
 
/ RETURN
 
ED EXCLUDE DATA
 
ED ENTIRE DATABASE 
Y YES THAT'S RIGHT 
ID TNCLJD E DATA 
CW BY COORDINATE WINDOW -- LOWER LEFT QUADRANT 
354600 UPPER LEFr X 
3472200 UPPER lEFT Y 
390600 LOWER RIGHT X 
3508200 LOWER RIGHT Y 
/ NO MORE WINDOWS 
/ RETURN TO PREVIOUS MENU 
PS PROCESS STUDY SYSTEM 
SD SEND DATA TO OTHER CADPAD PROGRAM 
LO TO LOADSITE 
2TI)ST.L NAME OF FILE 
'354r60 UPPER LEFT X 
3472200 UPPER LEFT Y 
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390600 LOWER RIGHT X 
3508200 LOWER RIGHT Y 
N IN NODESIM, DON'T ASSIGN LOADS TO NON-LOADED BUSES 
/ RETURN 
/ RETURN 
ED EXCLUDE DATA 
ED ENTIRE DATABASE 
Y YES THAT'S RIGHT 
ID INCLUDE DATA 
CW BY COORDINATE WINDOW -- UPPER R.IGHT QUADRANT 
390600 UPPER LEFT X 
3508200 UPPER LEFT Y 
426600 LOWER RIGHT X 
3544200 LOWER RIGHT Y 
/
/ 

NO MORE WINDOWS 
RETURN TO PREVIOUS MENU 

PS PROCESS STUDY SYSTEM 
SD SEND DATA TO OTHER CADPSD PROGRAM 
LO TO LOADSITE 
21,DSUR FILE NAME 
390600 UPPER LEFT X 
3508200 UPPER LEFT Y 
426600 LOWER RIGHT X 
3544200 LOWER RIGHT Y 
N NO MORE WINDOWS 
/ 
/ 

RETURN 
RETURN 

ED EXCLUDE DATA 
ED ENTIRE DATABASE 
Y YES THAT'S RIGHT 
ID 
CW 

IHCLU]DE DATA 
BY COORDINATE WINDOW -- LOWER RIGHT QUADRANT 

390600 UPPER LEFT X 
3472200 ;PPER LEFT Y 
426600 LOWER RIGHT X 
35OR200 LOWER RIGTIT Y 
/ RETURN 
/ RETURN 
pS PROCESS STUDOY SYSTEM 
St) SEND DATA TO OTHER CADPAD PROGRAM 
LO TO LOAD)SITE 
2 LDS T.,R FI LENAME 
390600 UPPER |,EFT X 
3472200 UPPER LEFT Y 
426600 IOWER RIC HT X 
3508200 LOWER RBT2H1IT Y 
N TN NODESIM, DON'T ASSIGN LOADS TO NON-LOADED BUSES 
/ RETURN 
/ RETURN 
ON MENUS 
TR RETURN CONTROL TO KEYBOARD 
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TRXF2 

This transfer file is used in SLF (even if the forecast was done
 
with DI1F), to split a load map into four quadrants and put them in 
four different maps. It then doubles the resolution of each map so 
that each quadrant fills its own map. These maps can then he used 
to assign loads to the FEEDERSITE buses with greater cell 
resol ut ion. 

Before this transfer file is run, the following must be set up: 

o A TOADSTTE load map. 

o Maps 31-39 available. 

This transfer file produces the following:
 

o Four load maps, one for each quadrant, at double cell 
resolution. In other words, one original cell's load is now
 
divided equally among four cells.
 

'Vi
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ON TRXF2 -- SPLIT LOAD MAP INTO FOUR QUADRANTS AT DOUBLE RES
 
ON MENUS ****** TRXF2 ****** TRXF2 ****** TRXF2 ****** TRXF2 *
 
ON THIS TRANSFER FILE SPLITS THE LOAD MAP INTO FOUR QUADRANTS SO
 
ON THE BUS DATA FROM FEEDERSITE CAN BE PROCESSED AT HIGHER RES.
 
ON USE WITH TRXF1 AND TRXF3-7.
 
OF MENUS ****** 'RXF2 ****** TRXF2 ****** TRXF2 ****** TRXF2 *
 
SM GO TO SPATIAL MODEL
 
ME GO TO MAP EDIT
 
CN CHANGE MAP NAMES
 
31 MAP 31
 
UPPER LEFT LOADSITE LOADS ETC.
 
32
 
LOWER LEFT DLOADSITE LOADS
 
33
 
UPPER RIGHT LOADSITE LOADS 
34
 
LOWER RIGHT IOADSTTE LOADS 
35
 
TEMP TOAD MAP - ALL 
36
 
UPPER LEFT FDS LOADS 
37
 
LOWER LEFT FDS LOADS 
38
 
UPPER RIGHT FDS LOADS 
39 
TOWR'IPTr'T' FDS LOADS 
/ END MAP NAME CHANGES 
MM GO TO MAP MATHEMATICS 
CM COPY MAPS 
31,24 TO 31 FROM 24 USE THE 
32,24 ETC. APPROPRIATE 
33,24 LOAD MAP 
34,24 
/ END COPY MAPS 
MW MOVE WINDOW 
DR DOUBLE RESuOLUITION 
31 FROM MAP 31. 
1,1 FROM X,Y = 1,i 
60,60 To X,Y = 60,60 
31. TO MAP 31
 
1,1 AT X,Y = 1,1
 
32 FROM MAP 32
 
1, ETC. 
60,120
 
32
 
I,1
 
33
 
61.,1
 

ji
 



120,60
 
33
 
1 , 1. 
34
 
61,61
 
120,120
 
34
1,1 
/ END MOVE WINDOW
 
/ RETURN TO MAP EDIT 
/ RETURN TO SPATIAL 
/ RETURN TO PRIMARY 
90 EXIT S,F 
N DON'T PRTNT OUTPUT 
TR RETURN CONTROl, TO 
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MODEL 
MENU 

FILE 
KEYBOARD 
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TRXF3
 

This transfer file is used in LOADSITE to process the upper leftquadrant of the study area, assigning loads to the buses brought in 
from 	FEEDERSTTE, and sending the loaded buses back to FEEDERSITE.
 

Before this transfer file is run, the following must be set tp: 

o A Card Tmage file from FEEDERSITE, with the upper loft 
quadrant bus data. 

o 	 A load map, Map 31, with the TOAPSITE loads for the uppnr 1oft: 
quadrant. 

This 	 transfer file produces thn following: 

o 	 A Card Imaqe fI Po dumped oit. to FEEDERSrTE, containing the
loaded hus data fnr the upper left quadrant. 
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ON TRXF3 -- RUN NODESIM FOR UPPER LEFT QUADRANT
 
ON MENUS ****** TRXF3 
 ****** TRXF3 ****** TRXF3 ****** TRXF3 *
 
ON SAVES ORIGINAL LOAD 
 MAP, BRINGS IN UPPER LEFT QUADRANT
 
ON LOAD MAP AND RUNS NODESIM. USE WITH OTHER TRXFn FILES.
 
OF MENIJS ****** TRXF3 ****** TRXF3 ****** TRXF3 ****** TRXF3 ***
 
SM GO TO SPATIAL MODEL
 
MM GO TO MAP MATHEMATICS
 
CM COPY MAPS
 
31i,24 
 To 35 FROM 24 TO SAVE COMPLETE LOAD MAP24,31 
 TO 24 FROM 31 -- U1PPER LEFT QUA)RAN'T
 
/ END COPY MAPS
 
/ RETURN TO SPATIAL. MODEl,

/ RETURN TO PRIMARY MENJ
 
LM 
 GO TO LOAD MODEL
 
NS RUN NODESIM MODULE
 
CT 
 CARD IMAGE OPTION
 
2T, SIL INPUT FT ,E NAME
 
3 6 STORE FEEI)ERSITE OADS IN MAP 36
 
1902 
 YEAR TO PROCESS
 
FS 
 SEND RESULTS TO FEEDERS ITE 
A ADI)D TO FEEEI)TRS]E DA'I'ABASE 
2FDSUr, OUTPUT FILE NAME 
/ RETURN TO LOAD MODEL 
/ RETURN TO PRIMARY MENU) 
90 EXIT DIF 
N DON'T PRINT OUTPUT FILE
 
TR RETURN CONTROL TO KEYBOARD 

J6
 



APPENDIX - A
 
Page 104 of 118
 

TRXF4
 

This 	 transfer file is used in TOADSTTE to process the lower left
quadrant of the study area, assigning loads to the buses brought in
from FEEDERSITE, and sending the loaded buses back 	 to FEEDERSITE. 

Before this transfer file. is run, the followi.nq must be setl up: 

o 	 A Card Tmaqe file from FEEDERSTTE, with the lower loft 
quadrant bus data. 

o 	 A load map, Map 31, with the I.OADSTTE loads for the lowor left 
quadrant.
 

This 	 transf.r file produces the following: 

o 	 A Card Tmiq file dumped out to FEEDERSTTE, containing the 
loaded bus data for the lower left quadrant.
 

http:followi.nq
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ON TRXF4 -- RUN NODFSTM FOR TOWER LEFT QIUADRANT
ON MENIUS ****** TRXF4 ****** ['RXF4 ****** -TRXF4. ****** TRXF4 * 
ON SAVEq ORIGINAT, T,nOAD MAP, nRTNcS IN TOWER T,EFT QIIADPAINT

ON TOAD MAP AND RINS NODES IM. !ISE WITH OTHER 
 'TRXFn ElIESOF MENiUS; ****** TRXF,1. ****** TRXF4 ****** TRXF.4 ****** TRX'4 * 
SM (,n TO SPATIAT, MODEL, 
Mr. (O TO MAP MATPIIl;EMAT;'CS 
Crl COPy MAPS 
24, 32 TO MAP 24 FROM MAP 32 -- LOWER LEFT QUADRANT

/ END COPY MAPS
 
/ RETURN TO SPATIAL MODEL
 
/ RETURN TO PRIMARY MENU
 
I'M () TO LOAD MODEL
 
NS RIfIN NODES TM MODULE
 
Cl CARD TMAGE OPTION 
2T.DSLT, INPUT FILE NAME
 
37 FEEDERSTE TOADS TO MAP 37
 
19C))2 PROCESS YEAR 1.992
 
FS SEND REUIJT,TY, TO FEEDERSITE 
M MODIFY FEEDERS[TE DATABADE 
2 FDST,T. OUTPUT FILE NAME 
/ RETI'RN TO LOAD MODEL 
/ RETURN TO PRIMARY MENU 
90 EXIT DIF 
N DON'T PRI NT OUTPUT FILE 
TR TANSFER CONTROL TO KEYBOARD 



APPENDIX - A
 
Page 106 of 118
 

TRXF5
 

This transfer file is used i.n LOADSTTE to process the upper riqht
quadrant of the study area, assigning loads to the hu.,es .bought in 
from FEEDERSTTF, and sending the loaded huses hack to FFTr i-RST'rE. 

Before this transfer fi.e is run, the foi.lowinq must be set up: 

o 
 A Card Imaqe file from FEEDERSITE, with the upper riqht
quadrant bis data. 

o 	 A load map, Map 31, with the LOADSITE l.oals for the upper 
right quadrant. 

This 	 transfer file. produces the folowing: 

o 
 A Card Image fil.e dumped out to FEEDERSITE, containing the 
loaded bus data for the upper right quadrant. 
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ON TRXF5 -- RUN NODESIM FOR UPPER RIGHT QUADRANT

ON MENUS ****** TRXF5 ****** TRXF5 ****** TRXF5 ****** TRXF5 
 * 
ON SAVES ORIGINAL LOAD MAP, BRINGS IN UPPER RIGHT QUADRANT

ON LOAD MAP AND RUNS NODESIM. USE WITH OTHER TRXFn FILES.
 
OF MENUS ****** TRXF5 ****** TRXF5 ****** TRXF5 ****** TRXF5 
 *** 
SM GO TO SPATIAL MODEL
 
MM GO TO MAP MATHEMATICS
 
CM COPY MAPS
 
24,33 TO MAP 24 FROM MAP 33 -- UPPER RIGHT QUADRANT

/ END COPY MAPS
 
/ IRETURN TO SPATIAL MODEL
 
/ RETURN TO PRIMARY MENU
 
LM 
 GO TO LOAD MODEL 
NS RUN NODESIM MODULE 
CI CARD IMAGE OPTION 
2LDSTJR INPUT FILE NAME 
38 FEEDERSITE LOADS TO MAP 37 
1992 PROCESS YEAR 1992 
FS 
 SEND RESULTS TO FEEDERSITE
 
M MODIFY FEEDi'RSITE DATABADE 
2FDSItR OUTPUT FILE NAME 
/ RETURN TO LOAD MODEL 
/ RETURN TO PRIMARY MF.NU 
90 EXIT DLIF 
N DON'T PRINT OUTPUT FILE 
TR TRANSFER CONTROL TO KEYBOARD 
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TRXF6
 

This 	transfer file is used in LOADSITE to process the lower right

quadrant of the study area, assigning loads to the buses brought in 
from 	FEEDERSITE, and sending the loaded buses back to FEEDERSITE.
 

Bofore this transfer file is run, the following must be set up: 

o 	 A Card Image file from FEEDERSITE, with the lower right
quadrant bus data. 

o 	 A load map, Map 31, with the LOADSITE loads for the lower 
right quadirant. 

This 	 transfer file produces the following: 

o 	 A Card Tmaqe file dumped out to FEEDERSITE, containing the 
onaded bus data for the lower 	 right quadrant. 
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ON TRXF6 -- RUN NODESIM FOR LOWER RIGHT QUADRANT
ON ****** TRXF6 ****** TRXF6 ****** TRXF6 ****** TRXF6 ******
 
ON SAVES ORIGTNAL LOAD MAP, BRINGS IN LOWER RIGHT QUADRANT

ON LOAD MAP AND RUNS NODESIM. 
 USE WITH OTHER TRXFn FILES. 
ON RESTORE ORIGINAL, LOAD MAP AND SETS UP MAPS FOR DISPLAY
 
OF ****** TRXF6 
 k**** TRXF6 ****** TRXFb ****** TRXF6 *
 
SM 
 GO TO SPATIAL MODEL 
MM 
 GO TO MAP MATHEMATICS
 
CM COPY MAPS 
24,34 
 TO MAP 24 FROM MAP 34 -- LOWER RIGHT QUADRANT
/ END COPY MAPS
/ RETURN TO SPATIAL MODEL
 
/ RETURN TO PRIMARY MENU
 
LM GO TO TOAD MODEL
 
NS RUN NODESIM MODULE
 
Ci 
 CARD IMAGE OPTION
 
2T.DSTR INPUT FILE NAME
 
39 FEEDERSITE LOADS TO MAP 39 
1992 PROCESS YEAR 1.992
 
FS 
 SEND RESULTS TO FEEDERSITE
 
M 
 MODIFY FEEI)ERSITE DATABASE
 
2F'D)S TR OUTPUT 
 FILE NAME
 
/ RETURN TO LOAD MODEL,

/ RETIJRtJ TO PRIMARY MENU
 
SM GO TO SPATIAL, MODE,
 
MM GO TO MAP MATHEMATICS
 
CM COPY MAPS
 
24,35 TO MAP 24 FROMl MAP 35 -- RESTORE ENTIRE I,OAD MAP 
41,31 TO MAP 41 FROM MAP 31
 
42, 32 ETC.
 
43,33
 
44 , 34 
45,35
 
46, 36
 
47, .37
 
48,3S
 
49,30 
/ END COPY MAPS 
PO POWER FI NCTTI.ON 
41,41, .1 MAP 41 TO .I FOR DISPLAY OF LOADSITE U.7PER LEFT42, 42,.]. 42 LOWER LEFT 
43, 43, .1. 43 UPPr:R RIGHT
44,44,.1. 44 LOWER PIGIT 
45,45 1 45 TOTAL, AREA46,46,.1 
 46 FEEDERSITE UPPER I,E7,"T'
47,4, .1. 47 LOWER [I FT4 148 1, 48 UPPER RTGIT
49, 49 .1 49 LOWER RTGHT 
/ END POWER FUNCTION 
TR RETURN CONTROL TO KEYBOARD FOR GRAPHICAL DISPtAYS 

http:NCTTI.ON
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TRXF7
 

This transfer file is used in FEEDERSITE to read in the loadndbuses from Card Tmage files from LOADSITE for the four quadrants of 
the study system.
 

Befnre this transfer file is run, the fol]owinq must be set up: 

o 	 Valid database. 

o Files from I,OADSTTE for the four quadrants. 

Thi s transfer produces the following: 

o 	 TOADSTTE loads from the four quadrants of the study area, for
the year sppci.fied, loaded into 	the FEEDERSTTE databases. 

&/
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ON TRXF7 -- IRRNGSIBACK FOUP QUADRANTS OF TOAD DATA 
ON MENUS ****** TRXF7 ****** ;jRXF7 ****** __RXyF_ ****** J.XF7 ****** 
ON THIS TRANSFER FTTE READS TI THE LOAD DATA FROM ,OADSTTE
ON FOR THE FOUR QITADRANTS SET UP IN PE OTHER TRXFn FIVES.
 
OF MENUS ****** TRXF7 ***** [TRXF7 ****** 
 TRXF7 ****** TIRXF7 ******
 
RD RECEIVE DATA FROM OTIIiR PROGRAM -- UPPER 
 LEFT
 
GE GET EXISTING DATABASE
 
DATA2
 
Y YES THAT'S RIGHT
 
2 FDSIT,
 
/ CONTINUE 
RD RECEIVE DATA FROM OTHER PROGRAM -- LOWER LEFT
 
2 FDS L,
 
/ COHvrNUF 
RD RECETVE DATA FROM OTHER PROGRAM -- UPPER RIGHT 
2 FDSIIR 
/ CONTINUE 
RD) RECEFVE DATA FRO}l OTHER PROGRAM -- TOWER RIGHT 
2 FUSI,R
/ CONTINUE 
ON TURN ON MENUS 
TR RETURN CONTROL TO KEYBOARD 

-6,
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XTRDLF 

This transfer file provides an altornate way of running the DTFforecast if the program forecast algorithm gives unacceptable load
growth patterns in the individual small areas. 

The spreadsheet XTRDLF.WK1 must be used to calculate the values tobe entered in this transfer file. The transfer file has commentsto tell you where to enter the values and where in the spreadsheet
they come from.
 

Before this transfer file is run, the user must set up the data
the base year customer maps, Maps 1-10, 
in
 

and in the horizon year

customer maps, Maps 11-20. 

The transfer file 
uses Maps 31-40 as temporary work maps, and
 
stores the loads in the usual load maps, Maps 23-29. 

After running the transfer file, the resulting loads in Maps 23-29should be checked against the total loads computed in the
spreadsheet. Display them using Map Statistics. 
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OF * XTRDI,F *** TRANSFER FILE ALTERNATE TO DLF FORECAST AL(ORTTFIM
OF *** THE SPREADSHEET XTRDLF.WK1 MUST BE USED TO GET THE VAlUE;:S
OF *** TO BE ENTERED IN THIS SPREADSHEET. THIS TRANSFER FILE CAN 
OF *** ONLY WORK PROPERLY IF THE BASE YEAR AND HORIZON YEAR 
OF *** CUSTOMER MAPS HAVE BEEN COMPLETED. THE TRANSFER FILE
 
OF *** STORES THE LOADS IN THE PROPER LOAD MAPS, MAPS 23-29.
 
OF *** 
 MAPS 31-40 ARE USED AS TEMPORARY WORK MAPS.
 
SM
 
MM
 
AS ***** ITERATION 0 (BASE YEAR) LOAD CALCULATION
 
31,.1016,1,0,3,0 
 COMPUTE CLASS 1 LOADS
 
32,.3015,2,0,1,0 
 COMPUTE CLASS 2 LOADS
 
33, 8278,3,0,1.,0
 
34, .1134,4,0,1, 0
 
35,.5655,5,0,1,0 
 THESE CONSTANTS COME FROM THE SPREADSHEET 
36,.6800,6,0,1,0 
 XTRDLF.WKI FROM THE SECTION LABELED "PROFILE 
37,37.00,7,0,1.,0 
 VALUES" FROM THE COLUMN OF 
ITERATION 0.
 
38,88.0,8,0,1,0
 
39,7.00,9,0,1,0
 
40,.510,10,0,1,0
 
23,1,31,1,32,0 
 ADD CLASS LOADS TOGETHER IN MAP 23
 
23,1,23,1,33,0 
 FOR ITERATION 0
 
23,1,23,1,34,0
 
23,1,23,1,35,0
 
23, , 23 ,1.,36, 0
 
23,1., 23,1,37, 0
 
23,1,23,1,38,0
 
23,1,23,1,39,0
 
23, 1,23,1,40,0

/ 
AS 
 ***** ITERATION 1 LOAD CALCULATION
 
31, 0,1],-i,10 COMPUTE CLASS 1 BASE TO HORIZ CUST GROWTH
 
32,I,12,-1,2,0 COMPUTE CLASS 2 BASE TO HORIZ CUST GROWTH
 
33, .,13,-1,3,0 ETC.
 
34,1,14,-1,4,0
 
35, 1,I5,-1, 5, 0 

.3r6,1,],-1,6,0 
37,1,17,-I ,7,0 
38,1,18,-I ,8,0 
39,1,1.9,-1 ,9, 0 
40, 1 ,20, -1, 1.0,0 
31, 0956,31,1,1.,0 
 COMPUTE CL.AqS 1. ITERATION 1 CUSTOMERS 
32, .0951,32,1,2,0 COMPUTE CLASS 2 ITERATION I.CUSTOMERS 
33, .0939,33,1,3,0 ETC. 
34, .1497,34,1,4,0

35, .1605,35,1,5,0 THESE CONSTANTS COME FROM THE SPREADSlEET 
36, .3530,36,],6,0 XTRDLF.WK] FROM THE SECTION LABELLED 
37, .2195,37,1,7,0 "MAP MUTIPLIERS" FROM THE COLUMN OF 
38, .000,38,1,8,0 ITERATION 1. 
39, .51.,39,1,9,0 
40, .000,40,1,10,0 

http:XTRDLF.WK
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31, .1118,31,0,1,0 
 COMPUTE CLASS 1 LOADS
 
32,.3321,32,0,1,0 
 COMPUTE CLASS 2 LOADS
 
33, .9187,33,0,1,0 ETC.
 
34, 1226,34,0,1.,0
 
35,.6151,35,0,1,0 
 THESE CONSTANTS COME FROM THE SPREADSHEET
 
36,.7297,36,0,1,0 
 XTRDLF.WKI 
FROM THE SECTION LABELED
 
"PROFILE
 
37,40.9665,37,0,1,0 
 VALUES" FROM THE COLUMN OF ITERATION 1.
 
38,88.0,38,0,1,0
 
39,7.0,39,0,1,0
 
40, .5483,40,0,1,0 
24,1,31,1,32,0 
 ADD CLASS LOADS TOGETHER IN MAP 24
 
24,1,24,1,33,0 
 FOR ITERATION 1. 
24 ,1.,24,1, 34,0
 
24, 1,24,1, 35,0
 
24,1.,24,1, 36,0
 
24,1,24,1, 37,0
 
24,1,24,1,38,0
 
24,1,24,1,39,0
 
24,1,24,1,40,0

/ 
AS ***** ITERATION 2 LOAD CALCULATION
 
31,1.,1,-I, 0 COMPUTE CLASS 1 BASE TO HORIZ CUST GROWTH
 
32,1,1.2,-1,2,0 COMPUTE CLASS 2 BASE TO HORTZ CUST GROWTH
 
33,1,13,-1,3,0 ETC.
 
34,1,14,-I ,4,0
 
35,1,15,-1,5,0
 
3r, 1,1,,-I 6,0

37, 1 , 1 ,-1 7, 0
 
38,1,18,-1,8,0
 

39,.1,19,- ,9 ,0
 
40,1,20,- ,1.0 ,0
 
31, .2190,31.,1,1 ,0 0COMPUTTE CLASS 
 1 ITERATTON 2 CUSTOMERS 
32, .2186,32,1,2,0 
 COMPUTE CLASS 2 ITERATION 2 CUSTOMERS 
33, .2176,33,1,3,0 ETC.
 
34,.2547,34,1.,4,0
 
35, .2757,35,1,5,0 
 THESE CONSI'ANTS COME FROM THE SPREADSIEE' 
36, .4382,36,1,6,0 XTRDIF.WK1 FROM THE SECTION LARELTED
37, . 32()3,37, , 7, 0 "MAP MUTTTPT,.IERS" FROM THE COLUMN OF 
38, .000 ,38,1.,R,0 ITERATION 2. 
39, .6763,39,1,9,0 
40, .2668,40,1, 10,0 
31, .1221,31.,01,0 COMPUTE CLASS 1 LOADS
 
32, .3628,32,0,1.,0 COMPUTE CLASS 2 LOADS
 
33,1.0096,33,0,1.,0 
 ETC.
 
34, .1319,34,0,1,0
 
35,.6647,35,0,1,0 
 THESE CONSTANTS COME FROM THE SPREADSHEET
 
36, .7794,36,0,1,0 
 XTRD)[LF.WKI 
 FROM THTE SECTION .ABELEI)

"PROFI..E 
37,44.9330,37,0,1,0 
 VALUES" FROM THE COLUMN OF ITERATION 2. 

59 
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38, 88.0,38,0,1,0
 
39,7.0,39,0,1,0
 
40, .5865,40,0,1,0
 
25,1,31,1,32,0 
 ADD CLASS LOADS TOGETHER IN MAP 25
 
25,1,25,1,33,0 
 FOR ITERATION 2.
 
25, 1,25,1.,34,0
 
25, 1,25,1,35,0
 
25,1, 25, 1,36,0
 
25,1 ,25,1,37,0
 
25,1,25,1,38,0
 
25,1, 25, 1.,39,0
 
25,1,25,1,40,0
/ 
AS 
 ***** ITERATION 3 LOAD CALCULATION
 
31,1,I1,-1,1.,0 COMPUTE CLASS 1 BASE TO 11ORIZ CUST GROWTH
 
32,1,12,-1,2,0 COMPUTE CLASS 2 BASE TO HORIZ CUST GROWTH
 
33,1,13,-1,3,0 ETC.
 
34, 1, 14,-1,4,0
 
35,1,15,-1,5,0
 
36,,16,-I ,6,0
 
37,1 ,17,-1,7,0


.38,1,18,-] ,8,0 
39, 1 ]1.9,-1,9,0 

4n,1,20,-1,10,0
 
31, .3992,31,1,1,0 COMPUTE CLASS 1 ITERATION 3 CITSTOMERS,
32, .3989,32,1,2,0 COMPUTE CLASS 2 ITERATION 3 CUSTOMERS 
33, .39R1,33,1,3,0 ETC.
 
34,. 4108,34,1 ,4,0

35, .4450,35,1,5,0 THESE 
 CONSTANTS COME TIEFROM SPREADSIEE'
36, .5659,36,1,6,0 XTRDr.F.WK] FROM THE SECTION I,AEr,[EI)

37, .4756,37,1,7,0 "MAP 
 MU.TI'P,.IERS" FROM THE COLUMN OF 
38, .0000,38,1,RO ITERATION 3. 
39,.R426,39,], 9,0
 
40, . 055, 40,1, 10,0
 
31, 1376,31,0, 1,0 COMPUTE 
 CIASS 1 LOADS
 
32, .40R'7,32,0,1,0 COMPUTE CASS 2 LOADS
 
33,1..146,33,0,1,0 
 ETC.
 
34, .1457,34,0,1, 0
 
35, .7390 ,35,0,1 0 THESE CONSTANTS 
 COME FROM THE SPREADSHEET 
36, .8539,36,0,1,0 
 XTRDIF.WK1 FROM THE SECTION TARET,ED 
"PPOFTI,E 
37,50.8828,37,0,1,0 
 VA1.U1ES" FROM THE COLUMN OF ITERATTON 3. 
38 88.0,38,0,1,0 
39, 7.0,39,0,1,0 
40, .6439,40,0, 1,0 
26,1,31,1,32,0 
 ADD CLASS LOADS TOGETHER IN MAP 26
 
26,1,26,1,33,0 
 FOR ITERATION 3.
 
26,1,26,1,34,0
 
26, 1.,26,1,35,0
 
26, 1, 26, 1, 36, 0
 
26,1,26, 1,37,0
 

http:XTRDr.F.WK
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26,1,26,1,--8,0
 
26,1,26,1,39,0
 
26,1,26,1,40,0

/ 
AS 
 *k*** 
ITERATION 4 LOAD CALCULATION
31,3.,11,-1,1,0 COMPUTE CLASS 1 BASE TO HORIZ CUST GROWTH
32,1,12,-1,2,0 
 COMPUTE CLASS 2 BASEITO HORIZ CUST GROWTH

33,1, 13,-I,3,0 
 ETC.
 
34,1,14,-1,4,0
 
35,1, 15,-1,5,0
 
36,1, 16,-1,6,0
 
37,1, 17,-1,7,0
 
38,1,18,-i,8,0
 
39,1, 19,-i,9,0
 
40,1,20, -1,10,0

31, .5112,31,1,1,0 
 COMPUTE CLASS 1 ITERATION 4 CUSTOMERS32, .-,110,32,1,2,0 COMPUTE CLASS 2 ITERATION 4 CUSTOMERS

33, .5704, 33, ,3,0 
 ETC.
 
34,. 5660, 34, 1,4,0

35, 6156,35,1,5,0 
 THESE CONSTANTS COME FROM TIE SPREADSHEET36, .6910,36,1,6,0 XTRDTF.WK1 FROM THE SECTION LABELLED37, .60c98,37,1,7,0 "MAP MI;l,TTPrTERS" FROM TilE COLUMN OF38, .0000, 38,1,8,0 ITERATION 4. 
39,1.00,139,1,9,0
 
40, . r60R, 40, 1 , 10, 0
 
31,. 1530, 31,0, 1,0 
 COMPUTE CT.ASS I LOADS
32, .4547,32,0,1,0 COMPUTE CLASS 2 LOADS 
33, I.2824,33,0, 1,0 
 ETC.
 
34, .1595,34,0,1,0

35, .8134,35,0,1,0 
 THESE CONSTANTS COME FROM THE SPREADSIIEET36, .924,36,0,1,0 XTRDLF.WK1 FROM THE SECTION LABELED"PROFT TE
37,56.8326,37,0,1,0 
 VALUES" FROM THE COLUMN OF' TTERATION 4.
 
38,88.0,38,0, 1,0
 
39, 7.0, 3c9,0, 1,0 
40, .7013,40,0,.1,0
 
27,1,31,1,32,0 
 ADD CLASS LOADS TOGETHER IN MAP 27

27,1,2'7,1,33,0 
 FOR ITERATION 4.
 
27, 1 ,27,1 ,34,0
 
27, 1,27,1 ,35,0
 
27, 1,27,1,36,0
 
27, 1 ,27, 1 ,37,0 
27, 1.,227 ,1,38,0 
2-7 ,27, 1 ,39,0 
27,1,27,1,40,0

/ 
AS 
 ***** ITERATION 5 LOAD CALCULATION

31,1,i1,-1,1,0 COMPUTE CLASS 1 BASE TO HORIZ CUST GROWTH
32,i,12,-1,2,0 
 COMPUTE CLASS 2 BASE TO HORIZ CUST GROWTH
 
33,1.,13,-.,3,0 
 ETC. 
34,1 , 1.4,-1,4,0 



35,1,15,-1,5,0
 
36,1,16,-1,6,0
 
37, 1, 17,-1,7,0

38, 1,18,-I ,8,0
 
39, 1,19, -i,9,0
 

40, 1,20,-1,10,0 
31, .R012,31,1,,O 
32, .8011.,32,1,2,0 
33, A008,33,1,3,0 

34, .8162,34,1,4,0
 
35, .8437,35,1, 5,0 

36, .8734,36,1,6,0 

37, .8293,37,1,7,0 

38,.0000,38,1,8,0 


39,1.00,39,1.,9,0
 
40,.8367,40,1,10,0
 
31, .1787,31,0,1,0 

32, .5313,32,0,1,0 


33,1.5097,33,0,1,0 

34, .1826,34,0,1,0
 
35, .9373,35,0,1,0 
36, 1.0526,36,0,],0 

"PROFI I.E 
37,66.-7489,37,0,1,0 

38,8R.0,38,0,1,0
 

39, 7.0,39,0,1,0 
40,.797,40,0,1,0
 
28,1,31,1,32,0 

28,1,2R,].,33,0 

28, 1,281 ,134,0
 
28,1,28,1,35,0
 
28 ,28, 1.,36, 0
 
28 , 28, 1,37, 0
 
28, 1,28,1,38,0
 
28,1,28,,,39,0
 
28,1,28,1,40,0

/ 
AS ***** 
31,.2045,11.,0,1,0 
32,.6079,12,0,.1,0 

33,1.7370,13,0,1,0 

34, .2056,14,0,1,0
 
35,1.0612,15,0,1,0 

36,1..]768,16,0,1,0 


"PROFILE
 
37,76.6652,17,0,1,0 


38,88.0,18,0,1,0
 
39,7.0,19,0,1,0
 
40, .8926,20,0, 1,0
 
29,1,31,1,32,0 

29,1.,29,1,33,0 
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COMPUTE CLASS 1 ITERATION 5 CUSTOMERS
 
COMPUTE CLASS 2 ITERATION 5 CUSTOMERS
 
ETC.
 

THESE CONSTANTS COME FROM THE SPREADSIEE'T' 
X'I'R)IF.WKI FROM THE SECT[ON T.ABELLED 
"MAP MiJI,TTPIIERS" FROM TIHE COLUMN OF 
ITERATION 5.
 

COMPUTE CLASS 1 LOADS
 
COMPUTE CLASS 2 LOADS 
ETC.
 

THESE CONSTANTS COME FROM THE SPREADSHEET 
XTRDI,F.WK1 FROM THE SECTION IAREi.ED 

VALUES" FROM THE COLUMN OF ITERATTON 5. 

ADD CLASS LOADS TOGETHER IN MAP 28 
FOR ITERATION 5. 

ITERATION 6 (HORIZON YEAR) LOAD CALCULATION
 
COMPUTE CLASS 1 LOADS
 
COMPUTE CLASS 2 LOADS
 
ETC.
 

THESE CONSTANTS COME FROM THE SPREADSHEET
 
XTRDLF.WK1 FROM THE SECTION LABELED 

VALUES" FROM THE COLUMN OF ITERATION 6. 

ADD CLASS LOADS TOGETHER IN MAP 29
 
FOR ITERATION 6.
 

5)c
 

http:IAREi.ED
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29,1,29,1,34,0 
29,1,29,1,35,0 
29,1,29,1,36,0 
29,1,29,1,37,0 
29,1,29,1,38,0 
29, 1,29,1,39,0 
29,1,29,1,40,0
/ 
ON TURN ON MENUS 
TR TRANSFER CONTROL BACK TO KEYBOARD 
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SPREADSHEETS
 

The usefulness of spreadsheets is well known. They are easy to set 
up, easy to modify, and provide a convenient way to perform, and 
save the results of, many kinds of calculations.
 

This Appendix contains spreadsheets that were set up tu aid data 
processing, analyzing, summarizing, etc. ouring the course of 
applying CADPAD to the different study areas during the pest year. 

For each spreadsheet, a short description is given and a printed
example of the spreadsheet is included. Copies of the spreadsheets 
are being provided to WAPDA on a floppy diskette so that they may
be used as-is or modified for use in future study work. The
 
details of the computations can be gotten by looking at the
 
formulae in the cells.
 

All the spreadsheets were created using the Lotus 123 spreadsheet

package, which is available on the PC's at WAPDA. They are:
 

o AUTO123 -	 Looks empty. Used to load VILLDAT.
 

o BPURXYZ -	 Coordinates for map marking.
 

o GRW3GRTH -	 Used with transfer files for DLF forecast.
 

o GRWSUM -	 Summarizes SUBSITE study results. 

o 	KLAREAS Used to determine customer sizes, etc. for
 
converting customers to land-use.
 

o KLCUS2LU 	 For converting customers to land-use and
 
computing loads from the land-use data. 

o KLCUSTS Summarizes sources of all customers.
 

" KLLOADS 	 Part 1 computes class and system loads and 
load growth for 20 years. Part 2 computes 
class and system load profiles for the base 
year and compares system prutile to metered
 
profile, if available.
 

o 	 PWECON Computes present worth of the costs of a study 
expansion alternative. 

o VILLDAT -	 Computes customer counts for cells of a batch. 

o XTRDLF -	 Computes values for DLF alternate forecast. 
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AUTO123.WKI
 

This spreadsheet looks like an empty spreadsheet, so there is nosample included here. It is installed on the PC at WAPDA in the 
directory D:\,O1tJS\WKI, and is automatically loaded when Lotus 123 
is invoked.
 

lhu reason for this spreadsheet is to make it very easy to load the
VILLDAT spreadsheet. It contains a macro which is executed when
the user enters the keyboard command ALT-L. The macro loads the 
VILLDAT spreadsheet from the D:\LOTUS\VIL directory.
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BPUIIXYZ. WK1
 

This 	spreadsheet was created to assist with the conversion of mapcoordinates from degrees longitude and 	 latitude, to Lambert
coordinates. The PC program CONVERT was used to get Lambert
equivalent coordinates for longitude anld latitude at thu four corners of tile Thesemap. Lambert coordinates wure entered in tile
spruadsheet anid tme spreadshuet coMputUd the distances of tilesmll l-area grid lines from the bottom Ilatiude linue and thu Lett
most lon1gitude of the map. 

tlh user enters three values at Lme top of tme spreadsheet: tile
c.[i width, the measured distance on the map between the lut andright longitudes of the map, and the measuLred distance of tLhe mapt:Lween the top and bottom iaLitudes of tme map. fie also nunters
Liu longitude and latitude of the lower left coriner and or the 
upper right corner of the map. Last, he enters the Lambert X and
Y coordinates of the four corners of the map. 

The spreadsheet computes the rest 	of the values, including: 

1. 	 Upper left and lower right corners longitude and 
latitude.
 

2. 	 The first small 
area 	grid line coordinates in the X and

Y directions from each corner of tile map, and the
distance, in cm, of each one from the corner or the map. 

3. 	 All small-area grid line coordinate, both X's and Y's;
the distance from the left longitude for all the X grid
coordinates along the top and bottom of the map; and the 
distance from the bottom latitude for all the Y grid
coordinates along the left and right of the map.
 

The spreadsheet can be printed as a record and for use in marking
the maps. 

6Y/
 



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

------------------------------------------------------------------------
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bpurxyz.wkl SPREADSHEET FOR MARKING LAMBERT COORDINATES
 
2000 = CELL WIDTH IN METERS
 
96.7 = CM BETWEEN LEFT ANL 1IGHT LONGITUDES (X) 
74.3 = CM BETWEEN TOP AND BOTTOM LATITUDES (Y) 

COMPUTED BAHAWALPUR 2971-6 
VALUES = * 

LOWER UPPER UPPER LOWER 
LEFT LEFT RIGHT RIGHT

POtil NO. 12 7 8 13 
lOtGTUDE (X) 71D 30M 71D 301 * 72D OOM 72D OM * 
LATITUIDE (Y) 28D 40M 29D 0014 29D OOM 28D *40M 

IAMIBERT-X 3085613 3084399 3133121 3134508
 
1ST GRID-X * 3086000 3086000 3132000 3134000
 
CI.I TO 1ST-X * 1.48 0.44 3.89 2.04 

1,AHBiER'-Y 495266 532219 533934 496987
 
S'S' GRID-Y * 496000 532000 532000 
 498000
 
(*31TO IST-Y * 0.77 3.18 2.22 1.00
 

BOTTOM TOP LEFT RIGHT 
GRID WIDTH1 3.96 3.97 4.02 4.02 

X-GRID CM FROM CM FROM Y-GRID CM FROM C14 FROM 
COORDS LEFT LEFT COORDS BOTTOM BOTTOM 

3084000 -3.19 -0.79 494000 -2.55 -b.01
 
3086000 0.77 3.18 496000 1.48 -1.98
 
3088000 4.72 7.15 498000 5.50 2.04
 
3090000 8.68 11.12 500000 9.52 6.06
 
3092000 12.63 15.09 502000 13.54 10.08
 
3094000 16.59 19.06 504000 17.56 14.10
 
3096000 20.54 23.02 506000 
 21.58 18.13
 
3098000 24.50 26.99 508000 25.60 22.15
 
3100000 28.45 510000
30.96 29.63 26.17
 
3102000 32.41 34.93 512000 33.65 30.19
 
3104000 36.36 38.90 514000 37.67 34.21
 
3106000 40.32 42.87 516000 
 41.69 38.23 
3108000 44.27 46.84 518000 45.71 42.26 
3110000 48.23 50.81 520000 49.73 46.28 
3112000 52.19 54.78 522000 53.75 50.30 
3114000 56.14 58.75 524000 57.77 54.32
 
3116000 60.10 62.72 526000 
 61.80 58.34
 
3118000 64.05 66.69 528000 65.82 62.37
 
3120000 68.01 530000
70.66 69.84 66.39
 
3122000 73.96 74.63 532000 73.86 70.41
 
3124000 75.92 78.60 534000 77.88 74.43
 
3126000 79.87 82.57
 
3128000 83.83 86.54
 
3130000 87.78 90.51
 
3132000 91.74 94.48
 
3134000 95.70 98.44
 
3136000 99.65 102.41
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GRW3GRTH.WK1
 

This spreadsheet was created to assist 
in the DIF load forecast.
It handles the calculations that are needed to determine the Ilumberof customers to be added manually to the hor izon year customer 
maps. The spreadsheet is used in stages as follows: 

1. Run the transfer file TRXi and, from the output of thetransfer file, enter the data for columns A,B,C, and E.
The spreadsheet computes column D and columns F through
J. 

2. Transfer column J factors to the transfer file 'I'1<',2 and 
run it. From the output of the transfer file, enter data
in column K of the spruadsheet. Check the computed
values in columns 14 with the transfer file output.
Column N contains the r('esults. Column P1 gives the error,
which should be zero. 

Columns G and if are set up for 901 of the growth of each class occur- in existilg cells, proportional 
to 

to the amount of customers
dlready in the cells, and 10% to be placed by the user, manually.This 90/10 ratio call be easily changed in the spreadsheet. Infact, if the user wants, each class can have a different ratio. If you change the percentages, also change the heading and touter. 

See Section V.1) for the full dutails of using tlhis spreadshuet. 
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grw3grth.wkl 
 CUSTOMER GROWTH SPREADSHEET
 

GUJRANWALA GROWTH
 

A B C D E F G H I 
class base pr pks base-pp horiz growth 90%grth 10%grth grwn map 

1 
2 

39962 
5070 

333 
201 

39629 
4869 

89468 
12260 

49506 
7190 

44555 
6471 

4951 
719 

84184 
1.1340 

3 
4 
5 
6 

376 
4870 
151 

2649 

4 
76 
2 

139 

372 
4794 
149 

2510 

909 
8729 
293 

3116 

533 
3859 
142 
467 

480 
3473 
228 
420 

53 
386 
14 
47 

852 
8267 
2/7 

2930 
7 
8 

561 
1221 

0 
81 

561 
1140 

732 
3421 

171 
2200 

154 
1980 

17 
220 

715 
3120 

9 
10 

37 
6 

2 
0 

35 
6 

94 
18 

57 
12 

51 
11 

6 
1 

86 
17 

11 
TRXI 
30+n 

'IRXi 
40 +n 

=B-C 
301-n 

TRXI =E-B =.9*. ".I*F -DIG 
30 f n 

J K L M N 0 P Q
cldss factor 6ec pks grwn-sp niap3n sp+10% total ditf cthk limit 

1. 2.12431 9098 "75086 75419 14049 89468 0 450 
2 2.32902 1359 9981 10182 2078 12260 
 0 100
3 2.28952 114 738 742 167 909 
 0 11
 
4 1.72447 726 7541 761.7 1112 
 8729 0 200

5 1.85772 38 239 241 52 293 
 0 10
6 1.16745 90 2840 2979 137 3116 0 3
7 1.27433 2 713 713 19 732 0 3

8 2.73684 618 2502 2b83 
 838 3421 0 40
 
9 2.46571 17 69 71 23 
 94 0 4


10 2.80000 5 12 12 6 
 18 0 2
 

=I/D 	 TIRX2 =I-K =LIC =K-fIf =MfN =O-E INFO 
50+n 30-n 30+n 
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GRWSUM.WK1
 

This spreadsheet was created to help summarize the results of the

Gujranwala IIl Expansion Study. It is included here because the

format might be helpful in summarizing other study results. Names 
and values can be changed, added, etc.
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grwsum.wkl 

GUJRANWALA III EXPANSION SUMMARY
 

Year 1991 1994 1997 2000 2004 200"/ 2011
 

Customers 
 54897 70626 87535 100415 115788 127121 142684
 
Gridstations 4 4 5 6 6 
 6 6
 

Gujranwala III Div
 
GS Capacities
 

Existing:

Erinnabad 18
 
Therisansi 
 39
 
College Road 41
 
Qila Didar Singh 26
 

Additions:
 
Wapda Town 
 26
 
Wandoo 
 13
 

Tot GS Capacity (MVA) 124 124 150 163 	 163
163 	 163
 

Maximum D)emand (MW) 40.5 52.2 66.3 
 79.9 96.4 109.4 128.4
Capacity Utiliz. % (1) 40.8 52.6 55.3 61.3 
 73.9 83.9 98.5
Overloaded GS's (2) 0 	 0
1 	 0 1 2 2

Unserved load 
 0 0 0 0 
 0 0 0Max % Voltage Drop (3) 
 9.1 13.1 18.4 9.6 12.1 13.1 11.1

Power Losses KW 
 546 943 1434 1449 2037 2564 3143Power Losses % 
 1.3 1.8 2.2 1.8 2.1 2.3 2.4
 

ANNUALIZED REVENUE REQUIREMENTS IN TIIOUSANDS OF RUPEES (4)
Gridstations 	 18196 8196 28071 28071
23911 28071 28071

Feeders 
 82669 90528 
 82611 82104 91287 919,12 95709
 

Subtotal: 	 100865 
 98724 106522 110175 119358 120013 123780
 

Cost 	of Losses 4368 7544 11472 11592 16296 20512 25144 

Total Annualized 
Revenue Req'ments 105233 
106268 117994 121767 1.35654 140525 148924
 
(1000's of Rupees)
 

(1) Based on a power factor of 80%. 
(2) Overloaded Gridstations were Q. I). Singlh and Therisansi. 

Solution in all 
cases was to shift load to adjacent gridstations.

(J) 	 Voltage Drop was worst at Therisansi in 1997. Relieved by Wandoo 

in 1998. 
(4) In 1992 Pakistani Rupees.
 

'63
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KLAREAS.WK1
 

This spreadsheet was created to help in the conversion of customer 
data into land-use data for SLF.
 

The user enters the cell size of the spatial database grid. For
 
each class he enters the class name, number of customers, load per

customer from the load profile at the system peak hour, and 
the
 
size of one customer (X-feet by Y-feet).
 

Note that the number of customers is entered in two cells. One is
the actual number of customers and the other is the number of 
customers entered in the customer maps. If they are different, as 
they are if you enter the KVA of connected capacity instead of the 
actual number of customers, the spreadsheet can adjust for that.
This is necessary because the load profile values are entered on a 
per-actual-customer basis.
 

The spreadsheet computes, for each class, the total load, area of 
one customer (in sq. ft and acres), maximum number of customers 
that will fit in a cell, total area for the class (in acres and 
small-areas or cells). It also computes the multipliers that must 
be applied to the customer maps and the load profiles to convert 
the customers to land-use.
 

The user should use this in a trial-and-error manner, entering 
customer sizes, comparing class sizes, maximum customers per cell,

total area for the class, etc., checking that results are
 
reasonable, and then re-adjusting customer sizes. Repeat until
 
satisfied with results.
 

See Section VI.C for more detail.
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kIareas. wkl 
 KOT LAKHPAT CUSTOMER-10-LAND-USE CONVERSION FACTORS
 

LELL SIZE 
: 500 METERS SQ = 250000 SQ MTRS 2690966.8 So FT 61.716 ACRES 

ONL ACRE = 43560 SQ FT
 
CLASS CUSTOMERS CUSTOMER 
 CUNVERT CUSTOMERS TO LAND USE:
 

AND LOADS SIZES LAND USE 
 MAPS END-USE PROFLE
 

MULTIPLIER MUL IIPLIER 
I D I Act 50922.0 50.000 x-ft ea cust 

0 U Ent 50922.0 50.000 y-ft 1016 max custs 
M W @Pk 0.250 2500.000 sqft ea 2923 acres this class 0.092903 IU./638674
 

Ld 12730.5 0.0574 acres ea 
 47.31 smllL areas 

2 0 H Act 14844.0 50.000 x-tt ea cust
 
0 E Ent 14844.0 100.000 y-ft 538 max custs
 
M 0 @Pk 0.800 5000.000 sqft ea 1704 acres this class 
 0.185807 5.3819337
 

Ld 11875.2 0.1148 acres ea 
 27.58 small areas 

3 D H Act 1493.0 140.000 x-ft ea cust 
0 G Ent 1493.0 180.000 y-ft 107 max custs 
M H @Pk 1.700 25200.000 sqft ea 864 acres this class 0.936466 1.0678440 

Ld 2538.1 0.5785 acres ea 13.98 small areas 

4 C L Act 9300.0 50.00 x-ft ea cust 
0 0 Ent 9300.0 70.000 y-ft 769 max custs 
M W @Pk 0.150 3500:000 "sqft ea 747 acres this cLass 0.130065 7.6884167
 

Ld 1395.0 0.0003 acres ea 12.10 smaLL 
areas
 

5 	C M Act 375.0 150.000 x-ft ea cust 
0 E Ent 375.0 200.000 y-ft 90 max custs 
M D @Pk 2.000 30000.000 sqft ea 258 acres this class 1.114841 0.8969889
 

Ld 750.0 0.6887 acres ea 4.18 small 
areas
 

6 T A Act 390.0 660.000 x-ft ea kva
 
/ L Ent 2874.0 660.000 y-ft 6 max custs
 
W L @Pk 3.750 435600.000 sqtt ea 28740 acres this class 
 16.187490 U.Uu83 3O
 

Ld 1462.5 10.0000 acres ea 465.23 small 
areas
 

7 I L Act 1464.0 50.000 x-ft ea cust 
N 0 Ent 1464.0 70.000 y-ft 769 max custs 
D W @Pk 1.500 3500.000 sqtt ea 118 acres this class 0.130065 7.6884767
 

Ld 2196.0 0.0803 acres ea 1.90 smaLL 
areas
 

8 I M Act 69.0 20.000 x-ft ea 10 kva
 
N E Ent 1383.8 60.000 y-ft 2242 mlax custs
 
D 0 @Pk 30.000 1200.000 sqft ea 38 acres this class 0.044594 
 1.1181572
 

Ld 2070.0 0.0275 acres ea 0.62 smaLL areas
 

9 I H Act 24.0 150.000 x-ft ea 100 kva 
N G Ent 420.7 200.000 y-ft 90 max custs 
D H @PK 530.000 30000.000 sqft ea 290 acres this class 1.114841 0.0511749 

Ld 12720.0 0.6887 acres ea 4.69 smaLL areas
 

47737.3 Total Load 
 35681 total Acres Used
 
577.59 Total SmaLl Areas Used
 
3680 Total AvailabLe
 

15.70 X of Land Is Usud
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KLCUS2LU.WK1
 

This spreadsheet is related to KLA1REAS. Buth spreadsheets iniclude
the calculation of the multipliers for the maps and load pruiles,
for converting the customers data into land-use data. This
spreadsheet takes the customer sizes determined in KLAIEAS,
calculates the multipliers and total land-uses, and then yus un to 
compute the loads resulting from the converted data. lis can be
used as a check on the results computed by the program after the
multipliers are applied to the data and maps in the database. 

5g7
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klcu821u.wkl KOT LAKHPAT CUSTOMER-TO-LAND-USE CONVERSION SUMMARY 

A B C D E F=E/26910 G=D*F H I=C/D/b' J-Hl* I 
 K=GIJ
 

CUST-TO- EQUIV END-USE 
 CLASS CLASS
 
SQ FT/ LAND-USE LAND-USE PROFILE END-USE PROFILE LOADMAP NO. OF CUSTS CUST CONVERSN TOTAL @ HR 21 PROFILE @ HR 21 @ Hi .I

40. CLASS ACTUAL ENTERED ENTERED MULTIPLR % CELL KW/CUST MULTIPLR KW/% CELL KW 

8 D-L 50922 50922 2500 0.0929034 4730.83 0.25 	 2.6910
10.7639 12730.5
 
9 D-M 14844 14844 5000 0.1858068 2758.12 0.80 4.3055
5.3819 11875.2


10 D-11 1493 1493 25200 0.9364663 1398.14 1.70 	 1.81531.0678 	 2538.1
11 C-L 9300 9300 3500 0.1300647 1209.60 0.15 7.6885 1.1533 1395.0
12 C-M 375 375 30000 1.1148409 418.07 2.00 0.8970 1.7940 750.0 
13 T-W 390 2874 435600 16.187490 46522.85 3.75 0.0084 0.0314 1462.! 
14 I-L 1464 1464 3500 0.1300647 190.41 1.50 7.6885 11.5327 2196.0
 
15 I-M 69 1383.8 1200 0.0445936 61.71 30.00 1.1182 33.5447 2070.0
 
16 1-l1 24 270.67 30000 1.1148409 301.75 530.00 0.0795 42.1535 12720.0
 

TOTAfLS 78881 57591.48 
 47731. 3 

A NOTES:
 
COLUMN U; FOR TUDEWELLS, 1 ENTERED CUSTOMER MEANS I KVA 
 OF XFMR CAPACITY. 

AN AVERAGE ACTUAL CUSTOMER IS ABOUT 7 KVA.
 
FOR B2, 1 ENTERED CUSTOMER MEANS 10 KVA OF XFMR CAPACITY. 

AN AVERAGE ACTUAL CUSTOMER IS ABOUT 21 KVA.
 
FOR B3, 1 ENTERED CUSTOMER MEANS 100 KVA OF XFMR CAPACITY.
 

AN AVERAGE ACTUAL CUSTOMER IS ABOUT 18 KVA.
 
COLUMN F; 
THE NUMBER OF SQUARE FEET IN ONE PERCENT OF A SMALL AREA IS 26909.6684.
 
COLUMN I: 	 BECAUSE TIHE CUSTOMER MAPS WERE CONVERTED TO LAND-USE MAP BY THE
 

CUSTOMER-TO-LAND-USE FACTOR, END-USE MULTIPLIER
THE PROFILE 	 MUST 
BE THE INVERSE OF THE CUSTOMER-TO-LAND-USE FACTOR SO THAT THE
 
PRODUCT OF THE TWO DOES NOT CHANGE. IN ADDITION, THE END-USE PROFILES 
MULTIPLIERS MUST REFLECT THE FACT THAT END-USETHE PROFILES WERE 
CREATED TO REPRESENT ONE AVERAGE ACTUAL CUSTOMER, BUT THREE OF THE
 
CLASSES ARE ENTERED IN CUSTOMER COUNTS THAT REPRESENT THE SIZE OF THE 
CUSTOMERS. THE MULTIPLIERS FOR THESE 3 CLASSES MUST BE MULTIPLIED 
BY THE RATIO OF THE ACTUAL TO THE ENTERED NUMBER OF CUSTOMERS.
 

6Jga
 

http:57591.48
http:46522.85
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KLCUSTS.WK1
 

This spreadsheet was created to document and display, in a clear 
manner, the source of all the customers in the different classes, 
in the different customer maps, and by subdivisions. It shows how 
the "lighting", and "other", and "Batch 24" customers from batch 
data were converted to equivalent customers of the standard nine 
classes. 
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klcusta.wkl SUMMARY OF CUSTOMERS IN KOT LAKHPAT DIVISION
 

CLASS D-L D-M D-H C-L C-M T-W* I-L I-M* I-H* 
MAP NO. 8 9 10 11 12 13 14 15 16 

BATCHES BASE 50592 13661 1462 6571 366 2874 1464 1304 
 421
 

LIGHTG EQUIV
 
AMER SADHU 76 3 
KNANA 240 9 

OTHER EQUIV
 
FACT AREA 330 867 19
 
KHIANA 616 
RAIWIND 2113 9 80 

TOTAL CUSTS 50922 14844 1493 9300 375 2874 1464 1384 421
 
* EACH CUSTOMER IN MAPS = I KW FOR T-W, 10 KW FOR I-M, 100 KW FOR I-H 

ALL BATCH CUSTOMERS BY SUBDIVISION 

SUBDIVISION D-L D-M D-l1 C-L C-M T-W I-L I-M I-M OTHER 

AMER SIDHU 
FACT AREA 
KHANA 
K H KISiLANA 
I(AIWIND 

6270 
7080 

15301 
14608 
7333 

3455 
4065 
3039 
1995 
1107 

376 
406 
329 
204 
147 

1444 
1293 
1412 
1216 
1206 

107 
80 

109 
18 
52 

5 
6 

296 
24 
59 

152 
207 
505 
411 
189 

1 
16 
42 

3 
7 

8 
9 
0 
5 

17 
28 

231 
8 

74 

50592 13661 1462 6571 366 390 
 1464 69 25 358
 

I1CLUDES RAJA JUNG SUBDIVISION AS WELL
 

BATCH 24 CUSTOMERS BY SUBDIVISION (INCLUDED IN ABOVE)
 

SUUDIVISION D-L D-M D-H C-L C-M T-W I-L I-M I-H OTHER 

AMER SIDHU 0 0 0 1 0 0 1 1 3 7 
FACT AREA 0 0 4 7 10 0 7 16 8 14
KHANA 1 0 0 13 26 0 18 42 9 28 
K R KISHAN* 0 0 0 2 3 0 4 3 0 2
 
RAIWIND 0 0 
 0 0 8 0 5 7 5 
 6
 

1 0 4 23 47 0 35 69 25 57 

A INCLUDES RAJA JUNG SUBDIVISION AS WELL 
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KLLOADS.WK1
 

This spreadsheet computes base year 24-hour load profiles, and 20
 years of loads, for the user to get a feel for the global customers
 
and loads and to help the user to try out different class profiles

and growth rates and immediately see the results.
 

Part 1 computes 20 future years of customers and loads for each
class and for the system, and also computes the percentage growthof the total system load for each future year. The user enters
base year customers for each class, the customer growth rate foreach year for each class, and the base and horizon year load per
customer at the peak hour for each class. 

Pdrt 2 computes the base year 24-hour load prorile for uacih classand tor the system. If the user enters a meterv-d 24-hUur systemprotile, the spreadsheet compares that to the computud system
profile. The user enters the number of customers for each class,the 24-hour load profile per customer for each class, anld the
metered 24-hour system profile if it is available. 

dl
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PWECON.WK1
 

This spreadsheet can be used to determine the present worth of 
expansion plans so that alternativu plans can be compared on a 
commun present worth basis. This is a common utility practice. 

The spreadsheet allows for entry of tour dittereiit rates which are: 
the escalation rates of the costs of Grid Stations and feeders, the 
e.scalation rate for the cost of losses whhi l includes the 
uscalation rate of energy costs, and the rate used by the utility 
tor the cost of funds invested in the utility.
 

The user also enters the base year, the years of the study period,
and the annualized costs of Grid Stations, Feeders, and Losses for 
each year of the study period. These costs ar-u based on the 
results of either SUBSITE or FEEDERSITE study results. 

The spreadsheet takes into account that different rates may apply
to different costs and that the cost of money invested can also be 
at a different rate. It uses the three equipment and the losses 
cost escalation rates to determin the "cost at year" in future 
rupees, and then uses the investment funds rate to bring those 
future rupees costs back to a present worth in present rupees. The 
last column is the accumulation of the present worth up to and 
including that year.
 

The final total present worth cost of the expansion plan, including
equipment and losses, is given at the uppe - right of the
 
spreadsheet.
 

6YL/q
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pwecoii.wkI PRESENT WORTH OF EXPANSION PLAN 

NAME OF THIS
 
EXPANSION PLAN: ALTERNATIVE 1 PLAN TOTAL P.W. 3147232 

8 1 " EQUIPMENT COST ESCALATION RATE FO GRID STATIONS 
8 % " EQUI1 PMEITN1 COST ESCALATION RATE FOR FEEDERS 
6 % = LOSSES COST ESCALATION RATE 

10 % INVESTME'TT FUNDS RATE
 
1992 " BASE YEAR
 

(COSTS = 10O'S Of" HS - AUNUALI ZEID) PRESEN T PRESENT 
<-COSTS IN BASE YEAR RS--> COST AT WORTH1 WORTH
 

YEAR STATI014 FEEDER LOSSES YEAR OF Y'AR TO YEAR 

1 1993 14036 "14389 35120 132726 120660 120660
2 1994 
 18973 81815 37912 160157 132361 253021

3 1995 18973 81815 37912 172118 129315 382336 
4 1996 
 18973 81815 37912 184984 126347 508682
5 1997 28642 110229 48144 166702
268475 675384

6 1998 28642 110229 48144 162913
288664 838327
 
7 1.999 28642 110229 48144 310391 159280 997607

8 2000 28642 110229 48144 155708
333775 1153316

D 200] 28642 110229 48144 152226
358942 1305542


10 2002 33580 
 89751 85064 41.8599 161388 1466930
 
11 2003 
 33580 89751 85064 449040 157386 1624316

12 2004 
 33580 89751 85064 481734 153495 1777811
 
13 2005 33580 85064
89751 516849 149713 1927524
 
14 2006 33580 89751 85064 554569 146035 2073559

15 2007 48963 117336 109448 789827 189078 2262638

16 
 2008 48963 117336 109448 847767 184499 2447136

17 2009 48963 117336 1C9448 910028 180044 2627181

18 
 2010 48963 117336 103448 976936 175710 280289]

19 2011 48963 117336 109448 3048843 171494 2974385
 
20 2012 54471 98349 140480 1162826 172847 3147232
 

TOTALS 681351 2004763 1502616
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VILLDAT.WK1
 

This spreadsheet was developed to assist 
in processing the batch
data and village data 
into customer counts for the small-areas or
cells of the l.OADSITE customer maps. The 
user enters batch and
village data and the spreadsheet produces ASCII Card Image files
which are sent to the VAX for processing into the LOADSITE database
 
customer maps.
 

The spreadsheet considers the batch data to be correct and ratiosthe village data up or down so that the totals of the small-area 
customers agree with the batch totals. 

The customers are dispersed theto the small-areas in proportion tovillage counts of the villages in those small-areas. For example,if the batch total is 10% higher than the villages total for aclass, the village totals will be increased by 10% when they are 
allocated to small-areas.
 

The details of the use of the spreadsheet are covered in Section TV
of this manual. 

57,1
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XTRDLF.WK1
 

This spreadsheet was created to calculate values are
the that 

needed in the XTRDLFDAT transfer file. That transfer file was
 
created to provide an alternate way of doing the DLF load forecast
 
if the program load forecast algorithm does not give acceptable

load growth patterns in the individual small areas.
 
The values that the user must enter in the spreadsheet are the 

following:
 

o The years of the load forecast iterations, across the t.Jp. 

o 
 The customer counts for each class for each forecast iteration
 
year. These can be copied from thhe Global Model table if
 
that has been entered.
 

o 
 The base year and horizon year customer load profile value for
 
each class, for the hour of the system peak load. These can
 
be copied from the Load Model profiles if they have been
 
entered.
 

The results of the spreadsheet calculation are as follows:
 

o 
 Load profile values for each class for each forecast iteration
 
year at 
the system peak load hour. These are calculited by

linear interpolation between the base year and the horizon 
year values, based on the years of each.
 

o Map multipliers for each class for each forecast iteration 
year. These represent the fraction of the base to
year

horizon year customer growth which occurs by that iteration
 
year, based on the customer counts for that year.
 

o Calculated load for each class for forecast
each iteration
 
year. These are only for review and checking.
 

o Total load for each forecast iteration year, for checking.
 

The profile values and map multipliers are entered in the transfer 
file and the transfer file is 
run in DLF to do the forecast. The
 
load results of the forecast, in Maps 23-2), should be compared to 
the total loads computed in the spreadsheet, as a check.
 

The spreadsheet will handle customer growths that are positive,
negative or 
zero thriugh the study period. It will not properly

handle growths that are positive during part of the study period
and negative during another part of the study period.
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xtrdlf.wkl 
 COMPUTE TRANSFER FILE VALUES FOR ALTERNATE DLF FORECAST
 

ITER 0 1 2 3 4 
 5 6
YEAR 1993 1995 1997 
 2000 2003 2008 2013
 
CLASS
 

NUMBER OF CUSTOMERS FROM LOADSITE GLOBAL MODEL
 

7 37.0000 40.9665 44.9330 50.8828 56.8326 66.7489 76.6652 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

182303 
74111 
19106 
29386 
3310 
5160 

30 
9 

960 
3120 

198011 
80462 
20718 
32976 
3657 
6362 

48 
9 

500 
3120 

218307 
88709 
22841 
35496 
3906 
6652 

57 
9 

350 
3481 

247927 
100745 
25940 
39241 
4272 
7087 

69 
9 

200 
3804 

276202 
112235 
28899 
42963 

4641 
7513 

80 
9 

58 
4014 

314007 
127597 
32854 
48965 
5134 
8134 

98 
9 

58 
4252 

346689 
140877 
36274 
53375 KVA PER 
5472 CUSTOMER 
8565 FROM 
112 LOADSITE 

9 LOAD 
58 MODEL 

4473 

1 
2 
3 
4 
5 
6 

PROFILE VALUES FOR TRANSFER FILE XTRDLF.DAT 
0.1016 0.1118 0.1221 0.1376 0.1530 0.1787 
0.3015 0.3321 0.3628 0.4087 0.4547 0.5313 
0.8278 0.9187 1.0096 1.1460 1.2824 1.5097 
0.1134 0.1226 0.1319 0.1457 0.1595 0.1826 
0.5655 0.6151 0.6647 0.7390 0.8134 0.9373 
0.6800 0.7297 0.7794 0.8539 0.9284 1.0526 

BASE YR 
0.2045 0.101556 
0.6079 0.301461 
1.7370 0.827765 
0.2056 0.113417 
1.0612 0.565542 
1.1768 0.68 

8 88.0000 88.0000 88.0000 88.0000 88.0000 88.0000 88.0000 
37
 

9 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 7.0000 
88
 

10 0.5100 0.5483 0.5865 0.6439 0.7013 0.7970 0.8926 
7
 

0.51
 

MAP MULTIPLIERS FOR TRANSFER FILE XTRDLF.DAT HIORIZ YR1 0.0000 0.0956 0.2190 0.3992 0.5712 0.8012 
 1.0000 0.20446
2 0.0000 0.0951 0.2186 0.3989 0.5710 
 0.8011 1.0000 0.607919
3 0.0000 0.0939 0.2176 0.3981 
 0.5704 0.8008 
 1.0000 1.736987
 
, 0.0000 0.1497 0.2547 0.4108 0.5660 0.8162 
 1.0000 0.20563

5 0.0000 0.1605 0.2757 0.4450 
 0.6156 0.8437 1.0000 1.061216
6 0.0000 0.3530 0.4382 0.5659 
 0.6910 0.8734 
 1.0000 1.176796

7 0.0000 0.2195 0.3293 0.4756 0.6098 
 0.8293 1.0000 76.66523
8 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 88
9 0.0000 0.5100 0.6763 0.8426 
 1.0000 1.0000 1.0000 
 7
10 0.0000 0.0000 0.2668 
 0.5055 0.6608 0.8367 
 1.0000 0.892613
 

LOADS - COMPARE LOADSITE BASE & HORIZON YR PROFILES
 
1 18514 22147 26663 34108 42261 
 56124 70884

2 22342 26722 32179 41177 
 51032 67793 85642

3 15815 19033 23060 29727 37059 49599 63007

4 3333 4044 4680 5717 6854 
 894C 10976

5 1872 2249 2596 3157 
 3775 4812 5807

6 3509 4642 5184 6051 6975 8562 
 10079

7 1110 1966 2561 3511 4547 
 6541 8587

8 792 792 792 792 792 792 792
9 6720 3500 2450 1400 406 406


10 1591 1711 2042 2449 2815 
406
 

3389 3993
 

TOTAL 75598 86807 102209 128090 156516 206958 260172
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VAX UTILITY PROGRAMS
 

During the data processing for the various LOADSITE studies, it
 
became evident that some aspects of the work could be made easier
 
and faster with the aid of small utility programs. The programs
 
were written in FORTRAN, on the VAX, where they are used and where
 
they reside.
 

A description of each program and its use is given, along with a
 
listing of the program.
 

The programs are listed below, in alphabetical order, along with
 
roference to Sections of this manual where their use 
is described
 
in the context of the procedures.
 

COMB IV.D.8
 
COMBtNE IV.D.6
 
CUSTMAPS IV.D.6
 
PRMB2 V.B.7
 
PRMB5 V.F.3
 
PRNZ V.B.6
 
PROOB V.B.4
 
SDAREA IV.D.5
 
WRR V.G.4 and VI.I
 

These programs are located in the directory $DISKO:[CADPAD.TTI,
 
and may be run by entering the command
 
"R $DISKO: [CADPAD.UTIL]progname", where progname is the name of the
 
program you wish to run. For example, to run the program COMB,
 
enter "R $DISK0:rCADPAD.UTIL]COMB".
 

To avoid havinq to enter the path name each time you run a program,

the user may add entries to his LOGIN.COM file, of the form
 
"$ progname :P R $DISKO:[CADPAD.UTIL]progname". For example, for
 
the program COMB, enter "$ COMB :== R $DISKO:[CADPAD.UTTL]COMB". 
After these entries are made in the LOGI.COM file, and the user
 
logs in again, the programs can be run by simply entering the
 
program name, "COMB" for example, because that is now a defined
 
command.
 

http:LOGI.COM
http:LOGIN.COM
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COMB
 

This program is used to combine all the data entries in 
a file for
each cell (small-area) into a single entry for the cell. 
 Each
 
entry consists of an X-coordinate, a Y-coordi.nate, and a single

floating point value for the cell.
 

This combining has to be done because, during the data creatinn, ac(l may r-ceive customers from more than one batch. If those were 
not combined into a single entry the last entry would replace anyprevious entry and only the last entry value would be included in 
the results. 

The file must be SORT-ed before this program is run so that all
entries for a cell appear together in the file. 

The program prnmpts the user for input and output file names. 

This program can be used instead of doing the visual inspection and 
manual combining described in Section IV.D.8. 



- -- -
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COMMON /FILES/ TtiPT, TOUT, ICRT 
C ******-- ---------------------------------------------------

C ------ COMB - COMBINES VALUES FOR REPEATTNG CETI, ADDRESSES
 
C ------ SORT THE FILE FIRST
 
C ****** - - -- - - -- - ----- -- - - -- - - -- - -


C OPEN ALl, NEEDED FILES
 
C
 

CALL, GE'iF'T,( IERR
 
C
 

IF ( IERR .NE. 0 ) GO TO 999
 
C
 
*************** ********************* YOUR THING HERE
 

READ(INPT, 1000) TXP,IYP,VP
 
1000 FORMAT(2T5,F7.0)
 

10 READ(ITNPT, 1000) TX,TY,V 
IF(IX.EQ.-99)GO TO 25
 
IF(IX.EQ.IXP.AND.IY.EQ.IYP)GO TO 20
 

13 WRITE(T,)IT,I, o00) TXP,IYP,VP 
IXP-I X
 

JYP-IY
 
VP--V 
GO TO 10
 

20 VP=VPIV
 
GO TO 10
 

25 WRITE(IOrJT,1000)IXP,IYP,VP
 
999 STOP
 

END
 

C 
RBOCK DATA 

C 
COMMON /FITES/ INPT,IOUT,ICRT
 

C 
C INPT - INPUT FILE UNIT NUMBER 
C IOUT - OUTPUT FILE UNIT NUMBER. 
C TCRT - CRT UNTT NUMBER. 

C 
DATA I N PT, f OUT, T CRT/10, 1.1, 1. 
END 

C 

C 
S.UBROIITTNE GETFL( IERR 

C 
COMMON /FILES/ INPT, OUT, ICRT 

C 
CHARACTER*30 INAME, JNAME
 

C RESET TERR TO ZERO
 

C 
IERR = 0 

5--3
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C 
WRITE( * ,1000)
 

1000 FORMAT(5X, 'ENTER INPUT FILE NAME ')

C 

READ ( * ,3000 ) INAME 
3000 FORMAT(A30) 

C 
WRITE( * ,2000 

2000 FORMAT(5X,'ENTFR OUTPUT FILE NAME ') 
C 

READ ( * ,3000 ) JNAME 
C 
C OPEN INPIT FILE 
C 

OPEN( UNIT-INPT,FIILE=INAME,IOSTAT=IERR,ERR-910,
 
1 STATU;='OLD' ,ACCESS= ' SEQUENTIAL' 

C 
C OPEN OUTPUT FILE 
C 

OPEN( UNITTIOUT,FIIE=JNAME,IOSTAT=IERR,ERR--920,
 
1. STATJS- ' NEW' , ACCESS='SEQUENTIAL' ,DTSP='SAVE') 

C 
RETURN 

C 
910 WRITE( * ,91.00 ) IERR 

9100 FORMAT(5X, 'ERROR IN OPENING OLD FILE - ERROR = 1,T5) 
R ETURN 

C 
920 WRITE( * ,9200 ) IERR 

9200 F'ORMA'P(5X,'ERROR TN OPENING NEW FILE - ERROR = ',T5) 
C 

RETURN
 
END
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COMBINE
 

This program is used to combine all the data entries in a filn for 
each cell (small-area) into a single entry 
for the cell.. Each
 
entry cons ists of an X-coordinate, a Y-coordinate, and six floatinq
point values for the cell. 

This combining has to be done because, during the data creation, a
cell may receive customers from more than one batch. If those werenot combined Into a single entry the last entry would replace anyprevious entry and only the last entry values woulld be includnd in 
the riilts. 

The file must he SORT-ed before this program is run so that all
entries for a cell appear together in the fi.le. 

The proqram prompts the user for input and output file names. 



----------------------------------------------------
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COMMON /FIlES/ INPT, IOUT, ICRT, VP(6), V(6), AP(5) , A(5) 
C ****** 
 ****** 
C -- COMBINE - COMBINE VALUES FOR REPEATING CELl, ADDRESSES.
 
C -- SORT THE FILE FIRST. HANDLES 6 CLASSES. 
C ***-----------------------------------------------------------------------

C OPEN ALT NEEDED FlT,ES
 
C
 

CArT, GETFT,( TEPR
 
C
 

TF ( IEPR .NE. 0 ) GO TO 909
 
C
 
************************************ 
 YOUR THING HERE 

READ(TNPT, 1000)TXP, TYP, (VP(T),I=l,6), (AP(T),I=i,5)
 
10oo FORMAT(215,6F7.0,5A4)
 
1001 FORMATr(2T-,F7. 1,9A4)
 

10 	 READ( TFHPT, 1000) IX, TY, (V(T) , -], 6) , (A(J) ,.-1 ,5)
 
TF(TX.EQ.-99)GO TO 25
 
rF(IX.EQ..[XP.ATD.TY.E.TYP)(-,O TO 20
 

15 WRTTE(ToT,0no)r[XP,IYP,(VP(),T=I,
 
6 ),(AP(J),J l,5) 

IXP--TX 
IYP-I Y
 
DO 	 16 T-1,5 
AP (I) -A ( I) 

VP(6)-V(#)
 
GO TO 10
 

20 DO 21 Tr-I ,6

2.1 	 VP (I) -VP(T) I.V (T) 

GO TO 10
 
25 WRITE(IOIT,1001) TXP,YP, (VP(I) ,T=I,6) 
 , (AP(,) ,7=1 , 5 ) 

WRITE(TOTIT, 1002) 
1002 FORMAT(3TT-99)
 

9 C C STOP 

END 

C 
BR.OCK DATA
 

C
 
COMMON /FTTES/ INPT, IOUT,TCRT
 

C 
C INPT - INPUT FILE UNIT NUMBER 
C TOUT - OUTPUT FILE UNIT NUMBER. 
C ICRT - CR' TIITT NUMBER. 
C 

DATA TN'TI, TOtJT, CRT/1.0,11,1/ 
ENtD 

C 

C 
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SUBROUTINE GETFL( IERR )
 
C
 

COMMON /FILES/ INPT,IOUT,ICRT
 
C 

CHARACTER*30 INAME, JNAME
 
C RESET IERR TO ZERO
 
C 

IERR = 0 
C 

WRITE( * ,1000)
 
1000 FORMAT(5X,'ENTER INPUT FILE NAME ')
 

C
 
READ ( * ,3000 ) INAME
 

3000 FORMAT(A30)
 
C
 

WRITE( * ,2000
 
2000 FORMAT(5X, 'ENTER OUTPUT FTTDE NAME ')
 

C
 
READ ( * ,3000 ) JNAMF 

C 
C OPEN INPUIT FIL,E 
C 

OPEN( UNIT-TNPT, FILE-INAME, IOSTAT=IERR,ERR.-91.0, 
I STATIJS- 'OLD' ,ACCESS-' SEQUENTIAL' 

C 
C OPEN OUTPUT FIT,E 
C 

OPEN( UNIT---IOUT,FTIE-JNAME,IOSTAT=IERR,ERR-920, 
1 STATUS='NEW' , ACCESS- ' SEQUENTIAL' ,DISP=''SAVE') 

C 
RETURN 

C 
91.0 WRITE( * ,91.00 ) IERR
 

9100 FORMAT(5X,'ERROR IN OPENING OLD FILE - ERROR = ',T5)
 
R ETURN 

C 
920 WRITE( * ,9200 ) IERR
 

9200 FORMAT(5X,'ERROR IN OPENTNG NEW FILE - ERROR = 1,15)
 
C 

RETURN 
END 

567 
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-.USTMAPS 

This program reads in data from a file that contains customer data 
for six customer classes 
per entry, and creates a new file,

separating the classes, and 
in the proper Card Image lormat for
 
thom to be read into their separate LOADSTTE customer maps.
 

Thp input fil muistc br previously SORT-ed and COMRTNE-d, otherwise 
any repeated entries for a cell (srall-arpa) will overwrite any
previous entri.es and they will. be lost. 

The program prompts the user for input and output file names. 

'5"5
 

http:entri.es
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COMMON/FTrES/TNPT,IOUT,ICRT,IX(I.0000),Iy(l(OOO),V(rlInooO), 
1 TM(6), iN(3,r,)
 
DATA IM/8,9,10, 11,1.2,1.4/
 

C 

DATA 
1 
2 

*+**** 

TN/4IDOM ,411LOW ,411CSTS, 411DOM 
4t1DOM ,41i11GI ,411CSTS, 4ItCOM 

411COM ,41IMED ,4TICSTS, 41IIND 
--------------------------------------------------

,411MED 

,411TOW 

,41TT,OW 

,411CSTS, 

,411CSTS, 

,411CS''S / 

C 
C 

----

----

CISTMAPS - CREATES FILE 
STX CI.qTOMER 

TO LOAD 
CASSES. 

THE CTjTS'nMER MAPS FOR 

C ****** ---------------------------------------------------
C OPEN Ai NEEDED FTlES 
C 

CALL GETFT,( TERR 
C 

TF ( TERR .NE. 0 ) GO TO 999 
C 

DO YOUR TIING HERE 
1000 	 FORMAT(2T5,6F7.0,5A4) 

T-1 
10 fREAD(TNPT',1000) TX(]),TY(T), (V(II,I) ,IT-.-,r) 

IF(TX(T).EO.-99)cO TO 15
 

GO TO 10 
19 CONTINUIE 

DO 101 IC-l ,6 
WRrTE(TOrJ',1001)M(IC),(TN(r,IC),I=I, 

3 )
10i0 	 FORMAT(511 40,15,3A4)
 

DO 99 I],--], o000 
IF(IX(I[,).EQ.-99)GO TO 100 
IF(V(IC,J,).LE.O.O)GO TO 99 
WRITE (IoUT,lIolO)IX(IL),IY(IL),V(IC,IL) 

1010 	FORMAT(2T5, F7.2)
 
99 CONTINUE 
100 CONTINUE 

WRITE(IOUT, 1002) 
1002 	FORMAT(ll
 

101 	 CONTINUE 
WR.TE( 1OJJT, 1003) 

1003 	 FORMAT(511 90) 
99) 	 STOP 

END
C*** ********* *** ****** ************************************* ** ***** 

C 
BLTOCK DATA 

C 
COMMON /FIT.ES/ TNPT,IOUT, ICRT 

C 
C 	 INPT - INPUT FILE UNIT NUMBER 
C 	 IOUT - OUTPUT FILE UNIT NUMBERC. 

ICRT - CRT UNTT NUMBER. 
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C
 
DATA TNPT,TOUIT,TCRT/10,11.,1/
 
END
 

C
 

STFROUTTNE GETFT,( IERR )
 
C
 

COMMON /FTTES/ TNPT, TOUT,ICRT
 
C 

CHARACTER*30 TNAME, JNAME
 
C RESET IERR TO ZERO
 
C
 

TERR - 0 
C
 

WRITE( * ,1000)
 
1000 FORMAT(5X, 'ENTER INPUT FILE NAME ')


C
 

READ ( * ,3000 ) INAME
 
3000 FORMAT(A30)


C 

WRITE( * ,2000
 
2000 FORMAT(5X, 'ENTER OUTPUT FILE NAME ')
 

C
 
READ ( * ,3000 ) JNAME
 

C
 
C OPEN INPUT FILE
 
C
 

OPEN( Ull T-INPT, FIl.E=INAME,IOSTAT=IERR,ERR--910, 
1 STATjq=-'OTD' ,ACCESS--'SEQUENTIAL' 

C 
C OPEN OTJTPIIT FTT.E 
C 

OPEN ( uNr-iOutI, FTILE-JNAME, IOSTAT=IERR,ERR-920, 
1 STATIS-'INEW' , ACCESS--' SEQUENTTA,' , DTSP- 'SAVE') 

C
 
RETURN 

C 
910 WRITE( * ,91,00 ) IERR 

9100 FORMAT('X, 'ERROR TN OPENTN(, OTLD FITIE - ERROR = ' i) 
RETJRN 

C 
920 WRTTE( * ,9200 ) IERR 

9200 FORMAT(5X, 'ERROR TN OPENTNG NEW FILE - ERROR = ',5) 
C 

RETURN
 
END
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PRMB2
 

This program was created to allow the user to prin[t out t-hn 
contents 
of a map in a form that could be easily read and
 
interpreted. There were no existing display methods to do this.
 

The program is designed to display only 
one or two digit integer

numbers in a compact print space. In this form the user can see
 
the entire map of data on a few sheets of paper, with the 
cells
 
arranged in the proper geographical relationship to each other. 

One application is viewing a map showing where customors are 
located with respect to the service area. Map Mathematics is us.ed
 
to create a map with 
V's, 2's, and 3's indicating the service area
and cells with customers inside and outside the service area. This 
map is dumped to a Map Backup file which is then processed by this 
program. 

The program reads a Map Backup file and stores the contents in a
gographical]y correct integer form in a printable output file. 

The program prompts the user for input and output file names and 
for the map dimensions. 



APPENDIX - C
 
Page 12 of 34
 

DIMENSION V(10), IVAL,(264,264), HDR(1O), TO(264)
 
COMMON /FIIES/ INPT, IOUT, ICRT
 

C........................................................
 
C PRMB2 -
 PRTNT MAP BACKUP FILE WITH 2 CHARACTER FIELD
 
C.......................................................
 
C OPEN ATT, NEEDED FILES
 
C
 

CALL GETFI,( TERR
 
C
 

IF ( IERR .NE. 0 ) GO TO 91.0
 
C
 

**********************************D*** YOUR THING HERE
 
C
 
C TXD AND IYD ARE MAP X AND Y DIMENSIONS
 

WRITE( * , 9998) 
q9SR FOPMAT(5X, 'ENTER MAP X DIMENSION')
 

READ ( * , 1000) TXD
 
write( * , 9999)
 

99qcq FORMAT(5X, 'ENTER MAP Y DYMENSION')
 

READ ( * , 1000) TYD
 
C
 
C NTrS I S NUP ER OF COT.HmNS IN A SWATH OF OUrPUT
 
C ****** CHANrE NEXT TNE TO CIIANGE NO. OF CELl, COLUMNS PER SWATH 

NCIS - 60
 
TOT 0. n
 

I.'POT -


C 
C READ IN THE MAP CARD IMAGE DATA (MAP BACKUP FORMAT)

READ (TNPT, 100.1) I, J, ( HDR( K ), K = 1, 10 
1000 FORMAT (215, 10F7.0) 
0o1 FORMAT (2T5, IOA2 ) 

IF (I .T,E. 0) GO TO c)c)9 
C 

1o READ (IIPT, l000) IXS, IY, (V(I), I I., 0) 
IF( TXS .,E. 0 ) GO TO 300
 
TXF -- IXS -I 9
 
IF (XF .GT. IXD) IXF = IXD
 
)0 200 IX - IXS, IXF
 

I - T-X - TXS + 1.
 
TVATI, (IX, TV) - V(T)
 
TOT - TOT 4 V (1) 
ITOT - jTnT + IVAT,(IX,TY) 

200 CONTINUE 
GO TO 100 

C 
C WRITE OUT THE MAP TN INTEGER FORMAT FROM IVAL 

300 CONTINIJE 
WRITE( * , 2400 ) TOT, ITOT 

2400 FORMAT( / IX, 5HITOT =, F12.2, 5X, 6HITOT , I9 ) 
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IXS - 1 - NCIS
 
NS = IXD / NCTS
 
IF( NS * NCIS .LT. IXD) NS = NS +1
 
DO 400 IS - 1, NS
 
IXS IXS I NCIS
 
IXF IXS + NCIS - 1
 
IF( IXF .GT. IXD) IXF = IXD
 
WRITE( TOUT, 2500) J 

C ******* CHANGE LINE SPACING WITH FORMATS 2500 AND 3000 ******* 
2500 	FORMAT( 1II] / 45X, 41IMAP , 13, 2X, 20A2/
 

DO 330 T = IXS, IXF
 
IO(T) = MOD(I,100)
 

330 IF( IO(1) .EQ. 100) O(T) 0
 
WRITE ( TOUT, 3000) (TO(T), I = IXS, IXF)
 

3000 FORMAT ( / 9X, 6012)
 
DO 350 IV 1, TYD
 

350 WRITE (lOUT, 4000) IY, (IVAL (I, IY), I IXS, 
IXF
 
C ****** CHANGE FIELD SIZE & NO. OF FIELDS WITH FORMAT 4000 ****** 
4000 FORMAT ( IX, 215, 5912)
 

WRITE( IOUT , 2400 ) TOT, ITOT
 
400 CONTINUE
 

GO TO 999
 
910 CONTTNUE
 
~q)STOP
 

END 

*C
 
BLOCK DATA
 

C
 
COMMON /FTIT,.S/ TNPT, TO.T, TCRT
 

C
 
C INPT - TNPUT FILE UNITI NUMBER
 
C TOUT - OUTPUT FTLE UNIT NUMBER.
 
C ICRT - CRT UNTT NUMBER.
 
C
 

DATA INPT, IOT,ICRT/1O,11,1/ 
END 

CC* ******************************** **** ********************** *** **** 

C 
SUJRROUITTNE GEFF.( TERR 

C 
COMMON /FTIES/ TNPT, TOUT, TCRT 

C 
CHARACTER*30 INAME, JNAME 

C RESET TERR TO ZERO
 
C 

TERR - 0 
C 

WRITE( * ,1000) 
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1000 FORMAT(9X, 'ENTER INPUT FILE NAME ')
 
C
 

READ ( * ,3000 ) INANE
 
30nO FORMAT(A30)


C 

WRTTF( * ,2000 )
 
2nno FORMAT(qX, 'ENTER OUTPUTT FTTE NAME ')


C
 

PEAD ( * ,oo00 ) JNAME 
C 

C OPEN TPVT'T FTT,E
C 

OPEN( UNIT-TPT,FTIE--THAME, IOSTAT-IFRR, ERR-910, 
1 ,TATJS- 'Or.D' , ACCES- '!,EQIJENTTAI,' 

C 

C OPEN OiTJPir' F1 1.E 
C 

OPEN ( iN r'r-OUT, rrTE-,TIIAME, TOSTAT-I ERR, ERR-920, 
1 5STATTT.-1' EW' ,ACCFSS,-- ' EQrJENTIAT, 

C 

RETI RN 
C 

910 WRITE( * ,9100 ) IERR 
P100 FORMAT(qX,'ERROR TN OPENING OLD FTLE - ERROR - ',T5) 

RETURN 
C 

920 WRITE( * ,9200 ) IERR 
q200 FORMAT(qX,'ERROR IN OPENING NEW FILE - ERROR = ',15)

C 

RETIIRN
 
E N D
 



APPENDIX - C
 

Page 15 of 34
 

PRMB5
 

This program was created to allow the user to print out the
 
contents of a map in a form that could be easily read and
 
interpreted. There were no existing display methods to do this.
 

The program is designed to display up to five-diqi.t integer numbers 
in a cnmpact print space. In this form the user can see the entire 
map of data on a relatively few sheets of paper, with the colln 
arranged in the proper geographical relationship to each nthor. 

Thi- format is ideal for working with maps such those cnnt-aininI
 
cuistnmer counts start ypars, etc.
 

For maps containing larqe numbors, they mist b. sca1pd down to 4 or 
5 digits before dumping to a Map Backup File. 

The prngram roads a Map Backup file and stores the conter.fs in a 
qeoraphically cnrrect inteqr form in a printable outplt file. 

Th program prompts the- usor for input and outpuit file namons and 
for the map dimensions. 

http:conter.fs
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DIMENSION V( 10 ), IVAL( 264, 264 ), 1IDR( 10
 
COMMON /FILES/ INPT, TOUT, ICRT
 

C- ------------------------------------------------------

C PRM35 - PRINT MAP BACKUP FILE WITH 5 CHARACTER FIELD
 
C- ------------------------------------------------------

C OPEN AiL NEEDED FILES
 
C
 

CALL GETFT,( IFRR
 
C
 

IF ( TERR .NF. 0 ) GO TO 910
 
C
 
***********************************D* YOUR THING HERE
 

C
 
C TXD AND IYD ARE MAP X AND Y DTMENSTONS
 

WRITE( * 9998) 
9998 	FORMAT(5X, 'ENTER MAP X DTMFNSTON')
 

READ ( * , 1000) IXD
 
WRITE( * 9999)
 

9q99 	FORMAT(5X, 'ENTER MAP Y DTMENSION') 
READ ( * 1000) IYD 

C 
C NCIS IS NUMBER OF COLUMNS IN A SWATH OF OUTPUT 
C *** CHANGE NEXT ,INE TO CHANGE NO. OF CELL COLUMNS PER SWATH *** 

NCTS - 25 
C ** CHANGE NEST ,INE TO CHANGE NO. OF MAP ROWS PRINTED PER PAGE ** 

NLTP-- 28 
C 

TOT = 0.0
 

ITOT - 0
 
C 
C READ IN THE MAP CARD IMAGE DATA (MAP BACKUP FORMAT)
 

READ (INPT, 1001) I, J, ( HDR( K ), K = 1, 10 )
 
1000 	FORMAT (2T5, 10F7.0)
 
1.001 	FORMAT (2T5, 10A2 ) 

IF (I .TE. 0) GO TO 999 
C 

100 	READ (INPT, 1000) IXS, IY, (V(T), I = 1, 10)
 
IF( IXS .1.E. 0 ) GO TO 300
 
IXF = IXq I- Q
 
IF (IXF .r,T. IXi)) IXF = TXD
 
DO 200 IX - IXS, IXF
 
I - TX - TXS -1 1
 
IVAI, (IX, TY) - V(T)
 
TOT TOT I. '(I)
 
ITOT --- ITOT I TVAL(IX,IY)
 

200 	CONTINUE
 
GO TO 100 

C 
C WRITE OUT THE MAP IN INTEER FORMAT FROM IVAI, 

I00 	 CONTINUE 
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WRITE( * , 2400 ) TOT, ITOT
 
2400 FORMAT( / IX, 511TOT -, F12.2, 5X, 611TTOT-, T9
 

IXS 	= 1 - NCIS 

NS = IXD / NCTS
 
IF( NS * NCIS .TT. TXD) NS - NS 41
 
NP = IYD / NLIP
 
IF( NP * NT,TP .LT. TYD ) NP = NP + 1
 
DO 400 TS -1 I, NS
 

IXS - TXS i NCIS
 
IXF- IXS I NCIS - 1
 

IF( TXF .r.T. IXD) TXF - TXD
 
IYS = I - NIP
 
DO 370 IP 1, NP
 
IYS y, 1,1IP
 
IYF - IYS I NLIP- 1
 
IF( IYF .,'F. IYD) IYF = IYD
 
WRITE( TOUT, 2500) J, ( H!DR( K ), K = 1, 10 )
 

C ******* CHANCE LINE SPACING WITH FORMATS 2500 AND 3000 ******* 
2500 FORMAT( lift / 45X, 411MAP , 13, 2X, 20A2 

WRITE ( TOUT, 3000) (1, T -IXS, TXF) 
3000 FORMAT ( / 6X, 2515) 

DO 350 IY TYS, IYF 
350 WRITE (O1T, 4000) TY, (TVAL (I, IY), T - IXS, IXF 

C ****** CIIANrE FIELD SIZE & NO. OF FIELDS WITIH FORMAT 4000 ****** 
4000 FORMAT ( / IX, 15, 2515) 

370 CONTINUE 
400 CONTINUE 

GO TO 999
 
910 	 CONTI NUE 
9 	 WRITE( TOJut , 2400 ) TOT, ITOT
 

STOP
 
END
 

* ** ** *** ** * ** *** * *** *** * ***** ** *** *** * ***** ** ******* ** *** **** *** 

c 
BLOCK DATA
 

C 
COMMON /FTI,ES/ TNPT,T OUT,ICRT

C 

C INPT - INPUT FILE UNIT NUMBER
 
C IOUT - OUTPUT FTLE UNIT NUMBER.
 
C TCRT - CRT UNIT NUMBER.
 
C
 

DATA TNPT,IOUT,ICRT/10,1i1,i/ 
END 

C 

c 
STJRRO.TINE GETFT,( TERR 

c 
COMMON /FTIES;/ TTlPT, IO1IT,ICRT 
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C 
CIARACTER*30 INAME, JNAME
 

C RESET TERR TO ZERO
 
C 

TERR - 0 
C 

WRITE( * ,1000)
 
1000 FORMAT(5X,'ENTER INPUT FILE NAME ')
 

C
 
READ ( * ,3000 ) INAME
 

3000 FORMAT(A30)
 
C
 

WRITE( * ,2000
 
2000 FORMAT(5X, 'ENTER OUTPUT FILE NAME ')
 

C
 
READ ( * ,1000 ) JNAME
 

C
 
C OPEN INPUT FIrE
 
C
 

OPEN( UNIT-INPT,FITLE=INAME,IOSTAT=IERR,ERR--910,
 
1 STATIIS---'Oi,D' ,ACCESS='SEQUENTAL' )
 

C
 
C OPEN OT7T'PTT FIT,E 
C
 

OPEN( UN1-TIOUT, FTT,E=JNAME, IOSTAT=IERR, ERR'-920,
 
1. STATIT---'NEW' ,ACCESSI-'SEQUENTAI'
 

C 
RETURN
 

.C
 

P10 WRTTE( * ,9100 ) TERR 
910 FORMAT('-X, 'ERROR TN OPENIN, OLD FIE - ERROR - ',5) 

RETURN 
C 

920 WRITE( * ,9200 ) TERR 
c200 FORMAT(qX,'ERROR TN OPENTNr, NEW FTIE - ERROR = ,i) 

C 
RETURN
 
END
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PROOB
 

This program was written to provide an easy way of seeing 
what

classes of customers are in the cells which are outside the service
 
area. 
 This helps the user to know where to look 
for the problem.
 

The program prompts the user for the name of the Map Backup format
input file, and for the map dimensions, reads in the file, andoutputs the rpsults to a fil.e named OOBOUT.DAT. The Map Backup
file is created in LOADSITE using the transfer file TROOB.
 

50 
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DIMENSTON V( 10 ), IVAL( 264, 264 ), IIDR( 10 ), IFI.A( 10 
COMMON /FTI,ES/ INPT, TOUT, ICRT 

C **************-- -----------------------------------

C -------------- PROOB - PRINT OUT-OF-BOUNDS CETLS
 
C **************- -----------------------------------

C OPEN AT, NEEDED FILESg 
C
 

CALL, GETFT.( TERR
 
C
 

TF ( TERR .NE. 0 ) GO TO 910
 
C
 
* ~********* ********************D* YOUR THTHG HERE
 
C
 
C TXD AND TYD ARE MAP X AND Y DI'TENSIONS
 
C TYPE *, 'ENTER MAP X AND Y DIMENSIONS SEPERATED BY A SPACE'
 
C ACCEPT *,TXD, V!)
 
C
 
C NCTS TS NUJMRER OF mIIMNS TN A SWATH OF OUTPUT
 
C
 
C READ TN THTE 11AP CARD TMAGE DATA (MAP BACKUP FORMAT)
 

READ (THPT, 1001) 1, J, ( JDR ( K ), K = I , 10
 
0no FORMAT (2T5, ]OF7.0)
 
1001 FORMAT (2rq, 10A2 )
 

IF (T .TE. 0) GO TO 9qq
 
WRITE( 101T, 2500) J, (I,, 1-1,1]0)


2500 FORMAT(]qX,611MAP -- ,13,3X, 'CT.ASSES TN OTJT-OF-BOUNDS CEIT.s' 
1 1/ 12X, 'OUT-OF-ROUNDs CEtTS 
2 , '-- 1 -> CLASl TN TIE CETl,'/ 
3 '17X, '- C.ASS NOT IN THE CELL' /
 
4 17X, ' ------------- CLASSES /---------------------
5 4X, IIX,4X, lilY, 2X,S1HVAI,UE, 10T5 / 

C 
1n READ (TIPI', lo00, END-3002) TXS, TV, (V(T), T 1, 10) 

C 
C WRITE OUT THE MAP X, Y , VATUE FORMAT 

DO 340 1 - 1, 10
 
TX IXS 1.- 1
 
IF (V(1) .NE. 0) THEN
 
lTHM - v( r )
 
)O 101 '1 1, 10 

101 	 IFT.,AG( 1 ) - 0 
102 	 IF( NUM .I.T. 512 ) GO TO 11.0
 

IFLAG( 10 ) 1
 
MUM = - 512
 

110 	 IF( NUJM .1,T. 256 ) GO TO 120
 
IFLAG( 9 ) - 1
 
IHUM = ,lM - 256
 

120 	 TF( NUM .TT. 128 ) GO TO 130
 
.TFLAG( 8 ) 1
 
NUIM - NUM - 1.28
 

5'2
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130 	IF( NUM .1,T. 64 ) GO TO 140
 
IFLAG( 7 ) = 1
 
NUM = NUM - 64
 

1.40 	IF( NUM .1,T. 32 ) GO TO 150
 
IFLAG( 6 ) = 1
 
NUM = NIM - 32
 

1.50 	IF( NUM .1T. 16 ) GO TO 160
 
IFLAG( 5 ) = 1
 
NUM = NIM - 16
 

160 	 IF( NUM .LT. 8 ) GO TO 170
 
IFLAG( 4 ) = 1.
 
NUM = NUM - 8
 

170 	IF( NUM .1,T. 4 ) GO TO 1.80
 
IF1LAG( 3 ) -= 1
 
NUM = NUM - 4
 

iRO 	 IF( NUM .T,T. 2 ) GO TO 190
 
TFLAG( 2 ) 1.
 
NJM -- NUM - 2
 

1 	nn IF( NUM .1,T. I ) GO TO 200
 
IFLAG( 1. ) 1
 

2nn CONT INU1E
 
WRITE ( TOUT, 3000) (IX,IY,V(I), (IFLAG(J),J=1,10))
 

3nnn FORMAT (2T5,F7.0,1OT5)
 
ENDI F
 

31 CONTINUE
 
O TO 1n
 

3002 COnIT.UJE
 
910 CONTINUE
 
119 STOP
 

END 

C
 
lOCK DATA
 

C
 
COMMON /FTT.E/ ]IPT,TOJT,TCRT 

C 
C TNPT - INPUT FI-.E UNIT NUMBER 
C TOUT - OUTPUT FTTIE UNIT NUIMBER. 
C ICRT - CRT UNIT NUMBER. 
C 

DATA [NPT,TOJT,TCRT/10,11,1/
 
END
 

C 

C 
!I3UBROUTINE GlETFT,( IERR 

C 
COMMON /FIIES/ INPT,IOUT,ICRT 

C 
CHARACTER*30 INAME, JNAME
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C RESET IERR TO ZERO 
C 

TERR - 0 
JNAM' 'OOROUT'
 

C 

WRITE( * ,1.000)
 
1000 FORMAT(9X,'ENTER INPUT FTITE NAME ')


C
 

READ ( * ,3000 ) INAME
 
300 FORMAT(A10)


C 

C WRTTE( * ,2000
 
20n0 FnRMAT(13X, ' ENTIE OUTPUT FTIIE NAME


C
 
C READ ( * ,3000 ) JNAT;E

C 

C OPEN INPUT FILE 
C 

OPEN( UNIrTTNPT, FTI,E-NAME, OSTAT=IERR, ERR-910, 
1. STATUS='Od)' ,ACCESS -'SEQUENTIAT'

C 

c OPEN OITPI IT FT ,E 
c 

OPEN( UNTT-TOUT,FTI,E=JNAME, IOSTAT=IERR, ERR--920, 
1 STATIS= 'NEW' ,ACCESS='SEQUENTIAL' , DTSP- 'SAVE') 

C ' PRINT/DET,ETE'
C 

RETURN 
c 

q10 WRITE( * ,9100 ) IERR
 
9100 FORMAT(5X,'ERROR IN OPENING OLD FILE 
- ERROR = ',15)
 

RETURN 
C 

920 WRITE( * ,9200 ) IERR
 
q200 FORMAT(5X,'ERROR IN OPENING NEW FILE 
- ERROR = ',15)
 

C 
RETURN 
END 
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PRNZ
 

This is a very useful program which lets the user print out onlythe non-zero valued cells of a Map Backup file, without having toprint out the entire map or to search throuqh the map, using
tabular and graphical displays, looking for the values. 

The program prompts the user for the input Map Backup file namedand for thp map dimensions, and the results are stored in the fi 1
'PTThFMIT.DAT for p-intin. 

5Z3
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DIMENSION V( 10 ), IVAL,( 264, 264 ), HDR( .0 
COMMON /FILES/ TNPT, TOUT, ICRT 

C ****** ------

C ------ PRNZ - PRINT NON-ZERO VALUES FROM MAP BACKUP FILE
 
C ****** ------

C OPEN ALT, NEEDED FTIES
 
C
 

CALL GETFTI( ERR
 
C
 

IF ( IERR .NE. 0 ) GO TO 910
 
C
 

******* ***** ********************D*** YOUR THTNG HERE 
C 
C TXD AND TYD ARE MAP X AND Y DIMENSIONS 
C TYPE ** 'ENTER MAP X AND Y DIMENSIONS SEPERATED BY A SPACE' 
C ACCEPT *,TXD,IYD 
C
 
C NCTS IS NUMBER OF COLUMNS IN A SWATH OF OUTPUT
 
C
 
C READ IN THE MAP CARD IMAGE DATA (MAP BACKUP FORMAT)
 

10 READ (INPT, 1001) I, J, ( IIDR( K ), K = 1, 10
 
IF(I.EQ.90)GO TO 3002
 

1000 FORMATP (215, 10F7.0)
 
1001 FORMAT '2T5, 10A2 )
 

IF (I .I0E. ) GO TO 999
 
WRITE( OuT, 2500) J, (HDR( K ), K = 1, 10)
 

2500 FORMAT( 3X, '40',15, 1OA2
 
C 

1.00 	READ (INPT, 1000, END=3002) IXS, IY, (V(I), I = 1, 10) 
IF(IXS.EQ.O.AND. IY.EQ.0) THEN 
WRITE(1OUT, 3003) 

3003 	FORMAT( 1.11
 
GO TO 10
 
ENDIF 

C 
C WRITE OUT TIlE MAP X, Y , VALIE PORMAT 

DO 340 1I 1, 10
 
IX = IXS + I - 1
 
IF (V(T) .NE. 0) THEN 
WRITE ( IOUT, 3000) (IX,IY,V(I))
 

3000 FORMAT (215,F7.2)
 
ENDIF
 

340 CONTINUE
 
GO TO 100
 

3002 WRITE (IOUT,3001,)
 
3001 FORMAq (' 90')
 
910 CONTINUE
 
q99 STOP
 

END 
*************5*************************************************** 

524 
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C 
BLOCK DATA
 

C 
COMMON /FTTES/ TNPT,IOUT,TCRT 

C
 
C INPT - INPUT FIT,E UNIT NUMBER
 
C IOUT - OUTPUT FILE UNIT NUMBER.
 
C ICRT - CRT UNTT NUMBER.
 
C
 

DATA INPT,TOUT,ICRT/lO,.1,I/
 
END
 

C 

C
 
SUBROUTINE GETFIJ( IERR
 

C
 
COMMON /FTrES/ TNPT,IOUJT,ICRT 

C 
CIARACTER*30 INAME, JNAME
 

C RESET TERR TO ZERO
 
C 

IERR = 0 
JNATE-' 'TEMOUT' 

C 
WRITE( * ,1000)
 

1000 FORMAT(5X, 'ENTER INPUT FILE NAME 
')
 
C
 

READ ( * ,3000 ) INAM7
 
3000 FORMAT(A30)
 

C 
C WRITE( * ,2000
 
2000 FORMAT(5X, 'ENTER OUTPUT FILE NAME ')
 

C
 
C READ ( * ,3000 ) JNAME
 
C
 
C OPEN INPUT FILE 
C 

OPEN( UNTT--INPT,FILE=INAME,IOSTAT=IERR,ERR=910,
 
1. STATUS='OD' ,ACCESS='SEQUENTIAL' 

C 
C OPEN OUJTPUT FILE 
C 

OPEN( UNIT--IOUT,FILE=JNAME,IOSTAT=IERRERR=920,
 
1 STATUS- 'NEW', ACCESS= ISEQUENTIAL', DISP= ISAVE')

C 'PRINT/DELETE') 
C 

RETURN 
C 

910 WRITE( * ,9100 ) IERR
 
9100 FORMAT(9X,'ERROR IN OPENING OLD FILE 
- ERROR = ',I5)
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RETURN 
C 

520 WRITE( * ,9200 ) IERR 
9200 FORMAT(5X,'ERROR IN OPENIN; NEW FILE 

C 
- ERROR = ',15) 

RETURN 
END 
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SDAREA
 

This program was written to 
create input data for creating maps
that show 
which cells contain customers from the different
suhdivisions' customer data. 
 By displaying these maps, the usercan easily make a visual check of the customer data for allsuibdivisions, verifying 
the 

the geographical locations of thesubdivisions data with respect to each other and with respect to
the service area. 

The program prompts the user for the input and output file names.The input fjl.e is a customer file containing the number ofcuistomers for each of six classes for each cell entry in the file.
The output file is a Card £mage file containing a value of 1 foreach cell that had customers of any class.
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COMMON /FTLES/INPT,IOUT,ICRT, VP(6), V(6), T(6), AP(5), A(5)
C ****** ----------------------------------------------------

******
C 	 -- SDAREA - CREATES FILE TO LOAD A 	 MAP S1OWTNG WHICH SMALL 
C 	 -- AREAS CONTAIN CUSTOMERS.
 
C 	 *****---------------------------------------------------
C OPEN AL,, NEEDED FILES 
C
 

CALL GErFT,( IERR
 
C
 

IF ( IERR .NE. 0 GO TO 999
 

*' ***k*****************************O YOUR THING HERE 
OtNE.-=.l. 0 
DO 5 I=-i,6 

5 T(I)-0.o
 
WRITE(TOUT,9999)
 

9()99 FORMAT(2011 40 
 MN S/DTV-NAM
 
l00 FORMAT(215,6F7.0,5A4)
 
1.001 	FORMAT(21'5,6F7.1,5A4)
 

10 READ(INP' 
,I00) IX, TY, (V(T) ,I 1,6) , (A(J) ,J=l,5)
 
TONE-0
 
IF(IX.EQ.-99)GO TO 25
 
DO 1.5 I-1,6
 
IF(V(I) .EQ.O.0)C, TO 15
 
T(I) =T I)'V(I)
 
IF(IONE.EQ.)GO TO 15
 
WRITE(IOJT,1001.)TX,IY,ONE
 

TONE-I
 
15 CONTINUE
 

Go TO .0o
 
25 CONTINUE
 

WRITE (IOuT,9998)
 
9998 FORMAT(/511 90)
 

WRITE(*, 0997)(1,T(I),I= ,16 )
W RITEF (IOUT, 9 99 7) (1 ,T (I) , I= 1, 6)
 
'q97 FORMAT(1411 CLASS TOTAS:/(/5XI2,FI0. 

2 ))
 
999 STOP
 

END 

C 
BI.,OCK DATA 

C 
COMMON /F11ES/ TNPT, TOUT, TCRT 

C 
C INPT - INPUT FILE UNIT NUMBER 
C IOUT - OUTPUT FILE UNIT NUMBER. 
C ICRT -- CRT UNIT NUMBER. 
C 

DATA TNPT,TOUT,ICRT/10,11,1/
 
END
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C ** * **** *** ***** * ***** * ** * *** * ************* *** ** * *** * *** * ** ***** * 

C
 
SUBROUTTNE GETFL( IERR
 

C
 
COMMON /FTT,ES/ INPT,IOUT,ICRT
 

C 
CHIARACTER*30 INAME, JNAME
 

C RESET TERR TO ZERO
 
C
 

TERR - 0
 
C
 

WRITE( * ,1000)
 
1000 FORMAT(5X,'ENTER INPUT FILE NAME ')
 

C
 
READ ( * ,3000 ) INAME
 

3000 FORMAT(A30)
 
C 

WRITE( * ,2000
 
200 FORMAT(SX, 'ENTER OUTPUT FILE NAME ')
 

C
 
READ ( * ,3000 ) JNAME
 

C
 
C OPEN TNPIIT FILE
 
C
 

OPEN( UNTT-INPT, -ITIFNAME,IOSTAT=IERR,ERR-:930, 
1 STATUS= 'OLD' , ACCESS-- ' SEQUENTIAL' 


C
 
C OPEN OUTPUT FTrE
 
C
 

OPEN ( UINT-TOUT, Fr r,E-JNAME, TOSTAT=TERR, ERR=920,

1 STATIS--'NEW' 
 , ACCES.q-'SQE JENTTAT,' ,DTSP='SAVE') 

C 
RETURN 

C 
q1O WRITE( * ,9100 ) IERR
 

9100 FORMAT(5X,'ERROR IN OPEFNTNG OLD FILE 
- ERROR = ',T5) 
RETURN 

C 
920 WRITE( * ,9200 ) IERR 

9200 FORMAT(5X,'ERROR IN OPENING NEW FILE - ERROR = ',T5) 
C 

RETURN
 
END
 

4,
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WRR
 

This program was written for two purposes. One was to assist in anautomat-ed method of creating start. year values for the Start YearMap of DIF. The other was to assist in scatterinq the locationn of
thl cristomers growth in STF. 

The proqram prompts thr user for the input and output fi i1e, forthe map dimensions, and for a year number to be used as a seed for
the random number genrator. 

Tn the DT,F application, the input file is a Map Backup file,corntaining values ropresenting nearness of a ce.l to thp mostexisting customors but excluding e-l ].s that contain customers. Theoutput file is also a Map Backup file, containing the orler t-hatthose cells wi 11 heqin to receive customer growth in future years. 

In thn ST,F application, the input file is a Map Backup filecontaining -i Preference Map as created by the ST,F proqram, andtaken to some power, for a given class. The output file is also aMap Backup fi le, with a modified ("scattered") ranking of whichcells have the higher preferences. This processing allows some ofthe growth to occur in areas other than those that had the highestpref-rence. va|,les in the Preference Maps created in SLF. 
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COMMON /FTLES/ INPT, TOUT, 
ICRT 
DIMENSION VO( 2 2 0,115),IXY(25300),VA,(25300) 
DIMENSION If(25390) , IIDR(40) , V(1O) 

C ***********----------------------------------

C -----------
 WRR - WETGI'F!ED RANDOM RANKTNG------------
C ***** -****. -------------------

TNTFrER*4 TSEE), NXNY. IXY 
C 
C OPEN ALI, NEEDED F-IT,FS 
C
 

CALl, GETFT,( TERR 
C 

IF ( TFRR riE. n ) GO TO 910 
C
 
C**************************A****O 


YOUR TIITING HERE 
C 
C NX 

9998 

AND NY ARE MAP X AND Y 
WR TE( * , 9998)
FORMAT(9X, 'ENTER MAP 

r)TMENqTONS 

X )IrIENSTON') 
READ ( * , 2000) NX 

9r9 
WRITE( * , 99'9) 
FORMAT(-'X, ' ENTE.R MAP 
READ ( * , 2oon) NY 

Y TIMENSqTloN,) 

IMXNY NX * NY 
WRTTE( * , 9997)

9907 FORMAT(5X, 'ENTER YEAR (USED AS "SEED" FOR RANDOM NUMBER GEII')
READ( * ,.2000) ISEED 
TSEED 1214967R9 - TSEED 

C 
DATA RlT,, T90 /2T1 , 21190/ 

C 
C VO 
IS Tiie OUTPUT ARRAY CONTAINiNG RANKTNGS
 
C IXY IS TIIE MAP CELL NUMBER 
C VAT, I S THE ItPTIT CELL, VALUE
C lI TS Tie fGl VALUE OF THE CELL'S 'RANGE' 
C IIDR IS THE FILE HtEADER LINE
C N IS THE ARRAY COUNTER/POINTER FOR CELLS WITH VALUESC TOT IS THE SUM OF TIIE VALUES IN THE ARRAY VALC RANK IS THE COUOTER FOR MARKING CELL RANKINGS
C NXNY IS THE NUMBER OF CELLS IN THE MAP
C INITIAI.TZE ARRAYS AND ACCUMUIATORS TO 0.0 

N = 0 
TOT - 0.n 
RANK 0.0 
DO 100 INX =, NX 
DO 100 fly = 1, NY 

1no VO ( INX, INY ) = 0.0 
DO 1 10 UN - , NXNY 
Ixy ( ) 0N0 
VAT, ( NN ) .00 
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110 111 ( MN ) - 0.0 
C 

C READ hIEADER I,TNE
 
READ ( THP'r, 1000 ) IIDR (I) , I = 1, 40)


1000 FORMAT ( 4OA2
 
C
 
C READ 
 A LINE AtID STORE VALUES IN ARRAYS

C rx I S'TAR'ITl, x-cooRD, TY 
 iS Y-COORD 
C
 

200 READ ( I1 lT 2000 ) IXS, IY, ( V(I) , I - 1, 10 )

2000 FORMAT ( 215, 1OF7.0 )


IF ( .EQ. ) GO TO 300
EXg 0 
IXB-- TXS - I 
DO 250 r - 1, 1O
 
IF (V(T) .,E. 0.0 
) GO TO 250
 
N =N I1
 
JXY( N ) -- -1V 1000 
 * ( TXF3 + I ) 
VAL( H ) - V( T
 
TOT - TOT' IVV( I
 
if r ( ti ) - Tr
 

25() CONTINUE 
('O TO 200
 

CC TUPUVP COMPT,E'I'. PROCESS DATA IN ARRAYS & FILL OUTPUT ARRAY 

300 CONTTNJE
 
C GENERATE A RANDOM 
 NUMBER AND SCALE IT TO THE TOTALC RAN FINCTION, SEE P. D-49 OF VAX FORT LANG REF MAN VOL 2AND P. 15-12C VAX FORT USERS MAN VOL 1
 

RAND -- RAtI( ISEED
 
RN - RAND * TOT
 

C FIND WifTChi CEI,T, IS 'JITT' BY THAT VALUE 
TT - 0
 
DO 3g0 1 1 , H
 
IT = IT 1
 
IF ( III( r ) .1I,T. RN ) GO TO 350
 

C THIS IS TIIE 'lilT' CEI,
 
RANK = RANK -+ 1.0
 
IX - TXY( 1 ) / 10O0
 
TY = IXY( I ) - 1000 * IX
 
VO( IX, TV ) RANK
 
GO TO 360
 

350 CONT"INE
 
360 CONTINUE
 

.C cllrIFFI,E ARRAYS DATA liP TO REMOVE LINE I
 
VIT - VAT,( IT )

T'OT TOT  VI'I'
 
DO 4o0 IT - IT, 11
 
VAL( IT ) VAT,( T I I )

ilT( I ) IfIT( IT I ) - VIT
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TXY( II ) - TXY( IT I I
 
400 CONTINUE
 

N N - I
 
TF ( N .GT. 0 ) (O TO 300
 

C
 
WRITE(*, 7777) RANK
 

7777 FORMAT(IX, 151MAXTMUM RANK 
- ,F7.0)
 
c
 
C WRITE RESULT!! TO CAR) TMAGE OTUTPUT FILE 
C WRTEV 11EADER
 

WRITE ( IOUT, 1000 ) ( IDR( I ) 
 I, - I , 40
C WRTTE OUTPUT ARRAY IN MAP BACKUP FORMAT, 10 VALUES PER I,TtIE 

n)o qoo NiP - I, NY 
C 	 IC.q IS NIMBER OF COI.TTMN SWATI1S
 

mcis - NY / 10
 
rF ( MOlD( NY, 10 ) .NE. 0 ) NCS = NCS -1 1
 
NCST 	 - -9
 
)O 450 NC - 1, NCS
 

rics'I' - NI' ;T 10
 
NCNI) - MCFl, 1- 9
 
IF ( NCND GT. NX ) NCND = NX
 
WRITE ( iOUT, 5000 ) NCST ,NT, ( VC( 
 N, NR ) ,N = NCST, NCND 

5000 FORMAT ( 215, 10F7.2 
450 CONTTNlJr 
500 CONTINUET" 

C WRITE A BT.AK ,TINF FOLLOWED BY AN 	 UP AT TifF END OF TIE FITIE 
WRITE ( IOUT, 6000 ) BL, T90
 

6rn FORMAT ( A2 / 3X, A2
 
rO TO 999
 

910 CONTINIE
 
q9O STOP
 

END 

c	 F!OC'K DATA 
C 

COMMNi /FTT.ES/ INPT,TOIJT,TCRT 
C 
C TNPT - INPUT FILE UNIT NUMBER
 
C lOUT - OUTPUT FILE UNIT NiUMBER.
 
C ICRT -- CRT UTNIT NUMBER.
 
C
 

DATA TNPT, TOUT, TCRT/10, 1 1 , i/ 
FND 

C 

c
 
S(TBROTITTINE CE''FI,( IERR 

C 
COMMON /FIT,ES/ INPT, IOIJT, TCRT 
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C 
CIIARACTER*30 INAME, JNAME
 

C RESET TFERR TO ZERO
 
C
 

TERR - 0
 
C
 

WRITE( * ,1000)

1000 FORMAT(SX, 'ENTER INPUT FILE NAME ')
 

C
 
READ ( * ,3000 ) INAME
 

3000 FORMAT(A1O)

C 

WRITE( * ,2000
2000 FORMAT(-X, 'ENTER OUTPUT FILE NAME ')
 

C
 
RE\D ( * ,3000 ) JNAME
 

C 
C OPEN INPUT FTIE
C
 

OPEN( UtJTTI?-TPT,FIIE-INAME,IOSTAT:.IERRERR=910,
 
STATUJS-'OLD' 
 , ACCESS= ' SEQUJENTIAr,'C 

C OPEN OTI'T'P'IT FILE 
c 

OPEN( UNIT-TOUT, FTILE-JNAME, IOSTAT=IERR,ERR=920,

I S'l'ATUS- 'NEW' ACCESS='SEQUENTIAL'
 

c 

RETURN 
C
 

010 WRITE( * ,9100 
 ) IERR
n100 FORfPMAT(5X, 'ERROR TN OPENING OLD FILE - ERROR ',15)

RETURN 
C 

920 WR[TE( * ,9200 ) IERR 
C 

0200 FORMAT(rX, 'ERROR IN OPENTNG NEW FILE - ERROR = 'T5),5 

RETURN
 
END
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USEFUL VAX PROCEDURES
 

Included are several procedures and commands which may beto the CADPAD helpfuluser. This is not 
a comprehensive selection.the system operators, supervisors, See 
etc. for assistance it youany problems or questions. 

have 
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1. Sending ASCII Files from the VAX to the PC
 

PC Prompt 
 User Entry Description
 

C:\> 
 D: 
 Go to the D: drive.
 

CD\ST320
D:\> Go to ST320 subdirectory.
 

D:\ST320> 
 ST320 
 Enter the SMARTERM menu.
 

(menu] <ENTER> 
 Choose ST320 emulator mode.
 

<ENTER> Display the VAX logo and prompt.
 

Enter the KERMIT program.
 

username: KIPT Example of user name for Kot 
Lakhpat. 

password: KTPT Example of password. 

$ KERMIT 

KFRMIT-32> SEND filnam 
 Give SEND command and tho name
 
of the file to be sent. 

,Sp/@#y]'y AT,T-C Break out to the menu. Give tho 

TRANSMIT command.
 

[MErNU] <ENTER> or F Select "Enter PC file name" 

Filename: pathname 
 Give path and filename for file 
to be received.
 
Example:D: \IOTrTS\VTr,\OKr<,AS 

[menu] B Choose BEGIN CAPTURE option. 
The file is transmitted. 

[display] <ESqC> Go back to thn menu. 

[menu] E Return to Emuilator Mode.
 

# N3 CTRTj-Y Go to the $ prompt.
 

Repeat the above 9 steps, starting at tho $ prompt and 
enterinq KERMIT, for each file to be sent.
 

$ LO Logout from the VAX 

ALT-X or Return to the PC permanently or 
ALT-SHIFT 
 Return to the PC temporarily.
 

Use ALT-SHIFT to go back.
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2. Sendin; ASCII Files from the PC to the VAX
 

PC Prompt 
 User Entry Description
 

C:\> 
 D: 
 Go to the D: drive.
 

CD\ST320
D:\> Go to ST320 subdirectory.
 
D:\ST320> 
 ST320 
 Enter the SMARTERM menu.
 
[menu] 
 <ENTER> 
 Choose ST320 emulator mode.
 

<ENTER> 
 Display the VAX logo and prompt.
 
username: 
 KT1PT 
 Example of user 
name.
 

password: 
 KLPT Example of password.
 

KERMIT
$ Enter the KERM[T program.
 

KERMIT-32> 
 RECEIVE filnam Give 
RECEIVE command and 
the
 
name to be given to the
 
received 
file. Add 
 a .DAT
 
extension to the file 
name.
 

# N3 AIT-T 
 Give the TRANSMIT command.
 

[MENU] 
 F Choose FILENAME option.
 
Filename: 
 pathname 
 Give path and filename of file
 

to be sent.
 
Example:D:\IOTIIS\VIL\OKLAS
 

[menu] 
 B 
 Choose 
 BEGIN TRANSMISSION
 
option. The file is transmitted
 

[display] 
 <ESC> 
 Go back to the menu.
 
[menu] 
 E Return to Emulator Mode.
 

CTRL,-Y
# N3 Go to the $ prompt.
 
Repeat the 
above 
9 steps, starting 
at the $ prompt and 
entering KERMTT, for each file to be 
sent.
 
$ 
 LO 
 Logout from the VAX
 

ALT-X or 
 Return to the PC permanently orALT-SHIFT 
 Return to the PC temporarily.
 
Use ALT-SHIFT to go back.
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3. Creating FORTRAN Programs
 

Some users may want to create simple FORTRAN utility programs.The easiest way is 
to 

Appendix 

modify one of the utility programs in
- C. The structure is already there forinput and output openingfiles, and the usersection called "C*** ** 
can simply modi.fy the ... DO YOUR THITNG HERE" plus adding anynppded changes to the COMMON statement at the beginning. 

To modify a program and create another, use the VAX editorenter and modify the source file and save it 
to 

under a new name.The source file must have an extension of .FOR.
 
To compile the new 
 programs use commandthe FORT xxx.FOR,where xxx the newis source file name.
 
To link tho new program use the command LINK 
 xxxY., where xxxx
 
is the new source file name. The extension is not needed.
 

4. 
 Creating New Subdirectories in your Directory
 

To create a new subdirectory, go the directory where you wantto create 
 the new subdirectory 
and enter
CREATE/DIR [.xxxx], the command
where xxxx 
is the new subdirectory name.
The Set Directory command SD [.xxxx] 
will take you into it.
 
5. Restoring the TEK4205 Screen in SETUP mode
 

To restore alphanumeric screen size:
 

DALINES 
 30
 
DAMARGINS 1. 30
 

To restore screen colors:
 

DATNDEX 
 A B C - Non-characters Background
 
Characters Background
 
Characters
 

A,B,C 
-- 0 blackA,B,C 1 = white FDRDZ sets Background (non-char)
A,B,C = =2 red 
A,B,C = 

to black. After "red" message in
3 = green WGT/RDB, program sets char. back-
A,B,C = 4  blue 
 ground to blue. 
 We need to set
A,B,C 5 
 cyan non-char background and char
A,B,C 6 magenta background both 
to blue on reentry
A,B,C = 7 yellow to WGT/RDB
 

DATNDEX 
1 4 4 is the proper setting. White on blue & blue. 



APPENDIX -
 D
 
Page 5 of 6
 

6. Sorting Files
 

The command "SORT filenamel filename2,, will sortof filenamc.1 the contentsand put 
the results 
in filename2. 
 The SORT
utility assumes default keys starting with column 1. 
If the
user wants difterent keys he must provide them.
 

7. Comparing Files
 

The command "DIFF filenamel filename2' will compare the twofiles and list the differences.
 

8. Capturing a Screen Session
 

It is possible, on the VAX, to capture, in
of the alphanumeric output to the screen. 
an ASCII file, al
 
However, this
only be done canif the VAX Network isLicense set up and the Networkis installed on 
the VAX. This would have to he done
by the VAX representative.
 

This feature may he useful for making a hardimportant session. copy record ofIt was used to capture th sessionsincluclod in Sections IX and XI of this manual. 

The procedure is 
as follows:
 

1. Log onto the VAX in the normal way.
 
2. Enter the VAX command "SET IOST/LOG".SET HOST/IncG-filename 0" or 

the 
0". If the first form issession will used,be stored

second is used, it wi], 
in a file SETJIOST.LOG. if thebe stored in a file fiilename.OG. 

3. 
 Log onto the VAX again, in the working directory.
 

4. Do whatever you want to make a record of.
 
5. Log out of the working session with the command "1L0".
 
6. Edit, print, display, or transfer the SETHOST.LOG or

fii]enamn.,OG 
file.
 
You will need to edit the ASCII filegraphics control 

to remove Escape Sequences,characters, etc. 
 You may insert comments, etc.
 
It is recommended that you avoid graphical displayssession, because during the 
that will, have 

they generate a lot of unuseable character stringsto be edited out and may even prevent youable to edit the from beingfile with the VAX Editor. Also, work done in aVAX Editor session will not be captured. 

6-rlb
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9. Using the VAX Edito.
a. Go to the directory where you want to create or edit afile.
 
b. 
 Type EDIT FILENAME.EXT, where FILENAME is the name of the
new file to be created or edited 
(limit is
for files that will 6 charactersbe read by CADPAD) and EXT is afilename extension (limited to 3 characters) . 
For CADPAD
files the extension must be DAT.
 

C. The editor will start out in the "line" modea "*11 prompt indicitted byin column 1. To change to "full screen"mode, enter "C". 
d. In 
full screen mode, enter 
the 
data or changes using
keyboard keys (arrows, return, :!tc).
 
e. W'Aen finished with the changes and additions,file by first saveentering "Control-z" the 

"EXIT" at and then enterthe "*,, prompt. "EX" orIf you dochanges, enter "QUIT" instead 
not want to save the 

of "EX". 
f. 
 For those who want to know more abouta manual, "Editing EDT, a section ofFiles with EDT" is included. 
9. 
 The Keypad Editing Keys 
-Figure LK201 Keyboard at the bottom of2-1 on Page 2-8 shouldto be used. Itkeep a copy of this may be hnlpfulnext to
commands the keyboard. The 1.owpron the keys are to be used withThe upper commands the Gold key.are used alone. 



2 Editing Files with EDT 

")1Tis an interactive text editor. You can use EDT to edit nai' ivi ifI....files-letters, memos, or complex complter programs. Vitli II) %,llan 
,reale new files, insert text into them, and edit that text. ')I I , qi .,,t 
text in extc ol, file-. 

2.1 Introduction 
lM t' llf v ittireq make text editing easiervi...and nti,mati to 
Ih,;e tIaltui- inchidie the following: 

"lhrre ,,p.";(,f ,di'lin,-- key'Pat 1)(14,. line nIdr, and nl.1,,II'l i,.
Kevpad 111-h, is screen-oriented, whi( hiallows % llIt,vv ...i,'I lit,. 

dile~lifil, Il il odf, evlbh, \.c)'I kv liiraIhedil tl , \' ,in); wif ,,,i.,,,,, 
1an 11,, tttil Olatd m ,oleco nllnIaltl ,;to define kev,; )lill ,ilt l t' ,t
oM t1'hl,antilher during the editing se in.to 	 ;am 

("nli ,I1:I I'. Yoin can ur I l I' alny lim e vi,mi? ,ifi ,, , 11,
witlhon alb-( fins, voir work. 

* 	ltirtu,-l hm ilit- 'IIle journal fill' p'ttii ts; \tit ''titiuug woirk itl :I,( rtf .1systlem irth'i V pioni~ 

Accevs to file, and buffers. 'vuon an work wili a, many fil,, i11l ti,1.t.. 
as YOu netld during )'our El.) I sesion 

* 	Startup coutilnitd files. Thosve euual'lt' vol Ili prvttrmlil, thte 
characteristics of your editing sessions 

Key definilion facility. defineYou (,arl keys to auonmae .i l"1.11,al 
ediling work. 

ElDT macros. You can create FIT[ ma ros to auitomate vii r t.,litiline 'vtl
Macros can he saved for use in later eiting sessions. 

"Tabbing facilitv. This feature enablrqi vnu to create lave ,t!It,\It rn,
 

The discusion ti EofYI in this guide ;;t t'-igned for the novir, a,4 licll a' Own 
more experienceti EDT user. For more detailed information akoil the 1:1)I
editor, see the VAX EDT Reference Manual. 

2.1.1 Invoking and Terminating EDT 
An editing session begins when you inv-ke EDT using the I)CI. ,t11malai
EDIT and ends when you terminate EI)I with the EXI I or Q). Ii rumia'I.N"ou can start an nditing session by crealing a file and inertling the t wt floiIl. 
file during the course of the vession, or you can specify an ,, is fihlti,%NIt,
Vou start the session. EDT does not desIrt ty the conltentr if am it W.i.isi
ihat %',ol edit; it simply produces a new version, Inaving t ti,1ll it,.,vvr.i,,iin 

2--1 
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Editing Files with EDT 
2.1 Introduction 

2.1.1.1 Invoking EDT 
TO invoke EDT,enter the DCI. command EDIT. You are prompted for the 
name of a file. "lhe following example shows how you invoke I-l)f to edit a 
file named MENO. I X.I': 

$ .,I 

File. 'I ; 

If you are creating a new tile, EDT displays the message Inutlile does not 
exist followed by the end-of-buffer sign [EOBJ and the asterisk prompt (* ). If 

you are editing an exi.,ting tile, a copy of the first line of text appeart O tlhe 

screen followed by the asteribk prompt. 

The following exampl1le demonstrates how to invoke El)I" to cleate a i ew file: 

$ , lI -. ;'l II. 

Input file does not exist
 
(EOB
 

The following example demonstrates how to invoke EDT to edit a file that 

already exists: 

$ . I IL.I)FII.E !AI 

1 This is the first line of the file 

Once you enter EDT, you can choose between three different modes: 

* 	 Line mode-Line mode allows you to use line numbers during your 

editing session. Line-mode commands are particularly useful for 

manipulating large blocks of text. 

* 	 Keypad mode-Keypad mode allows you to move the cursor to the text 

you want to edit and perfoi-ii most editing functions by pressing keypad 

keys. In keypad mode, you insert text by typing from the main keyboard. 

* 	 Nokeypad mode--Nokeypad mode allows you to move the cursor 
directly to the text you want to modify and to enter nokeYpad comimands. 

One difference between the three modes is that you press keys to edit text ill 

keypad mode, whereas you enter commands to edit text in line mode and in 

nokeypad mode. 

By default, EDT pLIS you into line mode. You know that you are in line 

mode when you see the asterisk prompt ( * ). If yo)t want to enter keypad 

mode, type the letter C (abbreviation for CHANGE comnand) whenl you see 

the asterisk prompt and press RETURN. If you want to enter line mode from 

keypad mode, press CTRI./Z. If you want to enter nokeypad mode, enter 

the 	SET NOKEYPAD command when you see the asterisk pmomnpt, plebs 

RETURN, type the letter C, and press RETURN again. 
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Editing Files wilh FrvU 
2.1 Inlrtfuctiroln 

Ihe follo"inc.l table shows the three Fl') I mtodes and th,, uc"lnn1v1,,l.I fiill o to invoke palI mode on a video terminal 

Mode Commands to Invoke Mode 

Iinle $ EDIT 

Keypad $ EDIT 

Nokeypad $ EDIT 
SET NOKEY 

2.1.1.2 Terminating EDT 
Roth the FXIT and QUIT Commands letIllitnate an editing sf,*sion: how'-%,.,onl, EXIT saves \'vor edits. When You enter the EXIT Command at theasterisk prompt, il)i creates an o t(''pit tile containing the edited verion -fthe input file. IB' default, the o ltlt lih has the sai', name and t Vl,e 'lthe input file. (lhe version number is in r,'mented hN' mn.) I I f,,llnwim
example denro trates how to invoke II I to edit a fill, namel [I.IN.I )\Ihow to terminate the editing session. Iho output file has the qanw n,m0the input file and the version number is increased by one. 

DA2. iWII TEIHRIDEI.FIJI) DAT;5 2 lines 
If yoi want to ovonide the default and ;p,,ci-Wy a different oulplt filiur,enter t I-XIT command and specifv the new file name a a parameer. Inthe following example, you invoke El)Ir to edit a file natrne I INI'A r an Ispecifly IOKI. DAf a- the new file name when you terminate the ;vc-qsimi 

I)PA2.[wtIITF.ItRlInr E.ItnKF.DAT;1 2 liner 

If Vilir do mnotwnt r nll 'imi , to "awe ydiir e'hi1 whr n V lna .ri ... 'i' ,theI QUI I cormnrud. All the edits %'onmade to the filear, I.;t ar,. m,I '' .... 
fill'i', created. 
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Editing Files with EDT 
2.1 Introduction 

The following table shows the three EDT modes and the commands you enter 
to terminate each mode: 

Editing Mode Commands to Terminiate EDT 

Line 	 * EXIT or tUi I, 
$ 

Kuypad 	 CTRL/Z 
* EXIT or OUI I 
$ 

or 

GOLD key, COMMAND kuy,
 
EXIT or QUIT comnmand, ENTER key

$ 

Nokeypad EX 
* EXIT or QUIT 
$ 

or 

QUIT 
$ 

2.1.2 Using the HELP Facility 
1:1) l's online I IE.l' Facility allows )Ou tO get IL.II du1in your edl ting session 
%ithout interruLIptinlg )'our work. 

In keypad mode, pres the t IEI.I' key to get i1iilrniatiun ab3lt keypad 
Imictions. For iiifo, ntion atout line anadnokeypad cimikdt, use the line
mode command I lhl1l'. Ilie iollowiig bectioii, ditcut tile II1:1.1' I, ilit)' in 
more detail. 

2.1.2.1 	 Accessing HELP from Line Mode 
You can enter the 111:1.1' command alter tile asterisk prompt (o) for 
information about EI FIcommands. If yOu wint infnrmation albut hlecif)c 
commands, type the I IL-1.1) coimlmd l1llOwe by' tihe name Of tihe ,ommand 
and press REfUIRN. :0or exa n ple, it you want to know mi e abllt the 
INSERT c0ommanl1,l1d, UItUr tile follow\fig: 

9 

If yOu want inrii1,tit11 on a1iiililier, for example /SAVE, enteu the 
following: 

You must include the name of the Lommand, in this case EXI 1, and tile 

slash (/ ) before the qualifier. 

EDT can help you get information even Wh"len yO upply only the lrst 

letter or so of the command name. If you enter ilLIi.1 1), li)F imil the 
information for both the DEFINE and [EIE'IE commands. I lll.l' - I1 gives 
you the CHANGE command, but IIEIl.' C supplies informalion oil I IANGE, 
LI.EAR, and COPY. 
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Editing Files with Fr) I 
2.1 Intrordid ctimii 

11141 the wilcard character (-) wilh the III I P command h, 'et inbati,,I
Onl all strI'tspi(s hir a command without havirrg to qI111'%IV he,w I'if,,,Fnre<aiph,, the fOlW(ivig command primn fil 	 lI',,
I 'NP/STAY: 

2.1.2.2 	 Arccessing HEIP from Keypad Mode
 
Froim keypad rtide, press the I IMIP 
 tin get 	a diagra rn of th, w.qypiulftd(-tiolns. Ilie S-reeni goes blank for a Iew seconds before the dlgin n 
appears. 

AfItr 	 F)T diplans the diagram, woncan rpres an' kep.ad k v t see a
description of 	what that key does. If , our 	 press keypad key mriii r h,1
example, description of the 	BACKUPi F lOP kepad Foltioms app,i mcthe screen. At the end of each description are directions.; for seeing thne %hlic,keypad diagram again (by pressing REILI NN), reading about other fn(riri,,
(b)y pressi g another keypad key), or rot ining to onr editing ;es,,ion 

[or help on a control key sequence ,m-hi a- C'RI ,/A. pires both the co w,,l
key an! the keyb ard key. I or help oil a C;().I) key sv'qcrnee, sct h as (;l)/A, press only the keyboard key, not the G()lD.) ke'. 

Noilv: 	 The lIl I' diagrams do rint display an, lkeyboard or keypad keys that vnin
have redefined. 

2.1.2.3 	 Accessing HELP from Nokeypad Mode 
If yoin are in nokeypad node and want t, get JIEI.P infrmaion alholt
nokeypad coniniandc, type LXIT, press R: IURN, and enter 1I I' (. Il.\', : 
at the atlerisk 	prompl. A fer the help entr' on CIIANGE, there are live 
s ilitopics: 

1FNTITIIS 

IIARFC')MPY 

* KEYPAD 

* NOK-YPAD 

* SURCOmMANIDS 

'[e IENTITIIFS subtnpic contains a list of lhe nokeyplad entity scl'l,,pics
(haracter, wird. 	line. range, senlence, page, paragraph, sIeit, veltpi a.tasiting. When 	 )ouit want information atlirt ore of tlise elitili';, ill, Iicll,enrtity 	name (for example, senhiilf't,) as the lIst I II.P connnirl uIclicj'it 

'Ilit' I IAINDUO()I'Y. KFYPAD, aui1l q('RIFFJ zIIIrlIit- lrt ih lnitf
tt"; riptioris tof h, .ilr y, Change m dt, l,,'Ipad mIld,,, and ,t l,'en ,''litiri,
'Ihese ti not have hittlher surbtopiics. 

Flrther infcliatin i cii lnokeypad coniinirilcI it 	 cortaintd in thi,
;,lt( .M i \ .J , ,:cll~t c . F-oir a corIt't, listI oI lh,, ,cnlttpit , t, ,r,, 

rrcrthli' clliwiri' 
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Editing Files with EDT 
2.1 Introduction 

To leave HEI and return to your editing session, enter the ClIIANGE 

command at the asterisk, as follows: 

2.1.3 Recovering from System Interruptions 
If your EDT editing session is interrupted, you can recover your work 

Journal files and the Methud for recovering froimby using a journal file. 

interruptions are discussed in Section 2.7.
 

2.1.4 Moving from Mode to Mode 
travel fromOnce you become familiar with the three modes in EDT, )'Ou can 

mode to another to perform your editing tasks. The following, table lists one 
;As 	yOU need to know to move Iromi m1ode to mo10dC:tile C0111111 


To 	 CommandFrom 

Line Mode Keypad Mode .(,IIANGE 

Line Mode Nokuypad Mode 	 ,S: I NOKEYPAL) 

-CI ANGE 

Line Mode CIHt /ZKeypad Mode 

Keypad Mode Nokeypad Mode 	 CI HL/Z 
*SL 1 NOKEYPAD 

*CI ANGE 

Line 	Mode EXNukeypad Mode 

Nok%,epad Mode Keypad Mudu 	 EX 
•SE'l KEYPAD 

-(CI iANGE 

The following exa1tl'e demons115trates how to invoke Ei)I to trca I a new file 

named I:UN.i'LJN, nove to line mode (by default), and then inovc to keypad 

mode: 

$ 	 . 0 
InpuL file does nuL exist
 

[E01]
* 0B 

o 	 The EDIT command invokes EDT. 

O 	 The asterisk prompt ( * ) indicates that you are in line mode and the 

CHlANGE command invokes keypad mode. 
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Editing Files with EDT 
2.1 Introdic irn 

The following examlple dermonstrates how to invnke EDT to rate ,a r' Ill., 
named W'IY.NO, enter line mode (Ih default), enter keypad ml, i,i,, 
to line mode, and, finally, enter nokeypad mode. 

$ 	 1. ... ,,! 0 
Input file dops not nrint[FOCB] 

[Eon]
[FO] 

I 0 
4 i' 0 

o lh, FfI1I' command invoke FDT. 

O 	 The asterik prompt (-) indicatez that you are in line mo-d andIhi, 
('IIAN(;I ommand invoke, keypad mode. 

('TRI ,/7 rt rerng you to line mode. 

O 	 "ih ateri,.: prompt indicat,, lin, iwetde and the ;: I N( li 'v I',\l 
cn11nn, I invokes nokeypad tootd. 

( 	 Thr CI IANCF €rinimand invokes1ti'lveypad ilnoh, (111y% aff,T VI' ,,lti, 
the SF I N'( ',.Ie PAt) command). 

2.2 Using l(eypad Modi 
Keypad editin. ik:availale, onn VI "t0-seris. %'200l c,,ie \'IIIWO ,i- ,,I1-. 
V :2 Irm'mi l.. In keypad editini. Ihe, contet- of a fill' af, di,.ll:ive 0
,'4ctr', as v\te,lit You can qee the, chang, voll makle t() aIlt, .,, lh', . 

lace. 

In keypad etiling, you press ke's I r vi'iiilin , ',itinitil, Mh, ,r th1, 
tvpe commands as is done in linle and no-.e'ypad ediling. 

2.2.1 Terminal Keypads 
Figure 2 1 -how,; all the keypad fllncitltavailable Ol VI 2, VI 10wi-)i,. 
and I.K201 keyboards. (An LK20I keyboard is ued with V1 2001) s':,ir,; ,i.
V'300 series terininal.) Each key' in til,,keylpad perform- at h,1',' (11i1,',, pv 
command; many of the keys perform Iwo. You cali use the' tainitl fim, ';-p 
(lie upper half of the key) hy pressing the key. You (anii iti the' alivin'tc 
function (the lower, shaded half (if the ke') by pressing the I. -i(;( ,,v , 
pressing the function key. 

Notice that the I K20 I keyboard inchid' a numeric keypad (lito tl ItVl,,.,
onlrthe, VIllO-series terminal) and a six key editing ke'patl with fotr a,,,.., 
keys. (Two of lie twenty available finction keys, 11-I.P a lI )(), are ai,. 
displayed.) See the VAX EDT Refren,' Alanual for more detailed inflonta ii 
about the I.K20 1 function keys. 
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Editing Files with EDT 
2.2 Using Keypad Mode 

Figure 2-1 VT 100, VT52, and LK201 Keypads 

Ikouyp.il I tilg E ). V I'iI l riiinaw s 

UP DOW N L, F T 

Ke_'ypad ET'diGinlg V It'2v , 

PF PF2 PF3 PF4 

GOLD HELP FNUNXT GOLD HELP LEL L 

FI4D UND L UND L 
'Uid II I? Jhi II 

SB 9 1 7 8 9 

PAGE SECT APPEND DEL W PAGE FNDNXf DEL W 

COMMAND FILL HEPLACE UND W COMMAND FIND UND W 
I d b 18 1 

4 5 6 4 5 6 
ADVANCE BACKUP CUT DEL C ADVANCLE BACKUP DEL C 

BOTTOM TOP PASTE UND C BOTIOM TOP UND C 

1 2 3 ENTER 1 2 3 
WORD EOL CHAR WORD EOL CUT 

ENTER 
CHNGCASE I DEL EOL SPECINS CHNGCASE DEL EOL PASTE 

3 I - 11 

0 * 0 * 

LINE sELECT LINE SELECT 
SUBS 

OPEN LINE RESET OPEN LINE RESET 
0 lbit) 21 

VT IOU VI2 

Keyplad E'diltn Keys- i,201 Keyboha rd 

(PFI PF2 PF3 
I ] 1GOLD HELP 

GOLD HELP FNDNXT 

~ItJup ~u FIND 

, 7 8 9 
PAGE SECT APPEND 

COMMAND FILL HEPLACE 
Find Ins.ft no Ii

4 5 6 
ADVANCE BACKUP CUT 


Pleo Ne.1 BOTTOM TOP PASTEilltCl vue. S 4 

h.. . . . . . 1 2 3 
WORD EOL CHAR 

SPECINSDEL. EOLCHNGCASE 

LINE SELECT 

RESET
OPEN LINE 

V2-2J1 
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Editing Files with EDT 
2.2 Using Keypad Moin 

2.2.2 Using the GOLD Key 
You can use the C;(LD key for two purposes: 

• ro use the alternale of two ftinctioni on a keypad key 
* To e'<ecute a funclion a specified numnher of times 

lO use an alternate ftnction, press the ( ;()l.[) key followed Iw tli, deiri,I
key. (YoI d ll net led to hold doVn Il, ('01. .) key.) For eavinlh, to ,..
(.ilN) C, vo press the GOI.) key firt, then the UlI) C ks' .
 
'It1 e\ecute a fmtnclion a specified nuieibr of inie, pr-, the ((t1 1 ! , "
h 
a number (ol the main ke'board ), and iress the function youl %%.lil i , I''
I ry it anud zee how much time 'ou save. 1[he following stepq 41(kv It"%% I 
repea" an' kl'pad filtition a specified number oif tines: 

1 Pris; thr, (,( .) kev. 

2 ' a timber. 

3 Preq tr lir,qlie il function. 

2.2.3 Inserting 10. t 
tire \ouI have entered keypad mode. voi (an in,.'rt t\ hiIvilins, it off

It, k 'oat l. No c.om( iand is ,t, ilt. Vhua'lver \.'ui typel.'I ''u, .
(if th( file. 'r our iusertion appears (ot tlin, screen a \-ou type it, and Illt, 

,llrr UuitlinIg te lm''ti as,,;',snic al'v to at((onitnolate it. "tlelitr IuI 
lle starting locition for the inertitui When you want to lbegin a new liii', 

pIt( , Rl 'l ..IIRN to move the cursof to Ihe beginni)i o(f te n", lire, anI( onlilvl( typilig; voll leIxt. 

s VIt type new text. \,oil mav nltict' ertor in murriuninui, t\It. 'Yuni t move the cit,sIlt to these elou" a'14 tI t',t them at an , lint', alhl t'llv it.'' 
Iho cursor back and continue to itiseit t l. 

2.2.4 Moving the Cursor 
IIlie are many ,tiwas to move tlie citrsor in keypad tnt hl. lhie frih ','
lable lists sevral keypad functions that move (te cursor: 

Function Key Destination of Cusor 

IOP Beginning- of -Buffr 
POTTOM End-of Buiffnr 

Ioft arrow One characirtr in Iltt left 

Up arrow Up one character 
Right arrow One character in flnp right 

Down arrow Down one. charactor 

lHIe ADVANCE and BACKUP keypad tinclions cause tei citior to ti , ;1,,' 
forward or backward direction. 

2 q 
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Editing Files with EDT 
2.2 Using Keypad Mode 

[lie following example den.mostrates how to move the cursor to the beginning 
(Or top) and to tile enld (0, h0t11ti) Of :11 buffer, using the '10P 11ud L)H IONI 
ke)'pd fullCtiolls. 

Insert the following thrtc lmtes of text: 

FIve gUlden truigs.
 
tour calling birds,
 
1t -Lfrench hens,
 

1 	 Press the GOI.D key fllowed by )lP t m'ovC the cursor to Ihe I ill the 
worel Five. 

2 	 Press the GOLD key tl lowcd b.y 130 I1ON1. NotiCe the clrsor u .v lli to 

the left bracket of the lendof-buller si6n [EOIJ. 

3 	 Press the GOILD key followed again by fOl' to move the CutlsOr bakk to 
the F. 

i,.pat these steps to become familiar with the TP)I and 3l)'lONI keypad 
fulctions. 

1 lie following example demonstrates how to move the cursor using the lour 
arrow keys: Up, Down, left, Right. 

Untder a toadstool crept a wee elf,
 

OuL Uf the rain to shelLel himself. 
Under a toadstool all in a heap, 
Sat 	a big doormouse, fast asleup
 

1 	 Press the TrOP keypad function (the GOLD key followed by 1tl') to 
move the cursor to tile letter Ulin the word lnder. 

2 	 Press the Right arrow 9 times, then press the Down arrow onte, moV\ing 
the cursor to the e ill the word the. 

3 'ress the Left arrow 5 times, then press the l)own ariow once, moving 
the cursor to the r in the woW+d nider. 

4 	 I'ress the Right arrow 8 times, then ipre.ss tile Douwn arrow once, illoving 
the cursor to the secontd t inl tile word 1100r10161'. 

5 	 Press the Left arrow b times, then pre.,s the Up arrow 3 times, moving 
d', cursor to the word a. 

The 	next example demonstrates the keypad functions for TOP, .INE, EIO, 
WORD, and CHJAR. Enter the followilg four lines of text: 

ONE 	 IWO THREE FOUR FIVE 
SIX 	SEVEN EIGHT NINE
 
TE' 	 ELEVEN TWELVE THIRTEEN 
HIJttTEEN 

1 	 Press 101 to move the cursor to the first letter of the word ONE. 

2 	 l'ress LINE once, 11o0011g the Curs'or to the S in the word SIX. 

3 	 Press WORD twice, moving the cursor to the : ill Ahe word LIGl I . I hen 
press EOL.. The Cu1ror v'OVii to tile end 1)f tile fline. 

4 	 I'ress WORD three times, moving the Cursor to the T in the word 
'IWLVL. [hen press 1l-0.. Ihe cursor ImIoves to the end oh the line. 
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Editing Files wit, Fl V 
2.2 Using Keypad Modr, 

B 	If oti ae u ig a V' I (100. rivq, a V '?R -eriH, (it. 1 VI 1(01 ", 
tevriibal, pres; (C I IAR four timrg. Ilhi,cursor mv'; ' to ti I.in t1, 
word FOLIRTI-N. 

The following figure shows the approximate di.tane, thmll Comol k'vpal 
commands mIov'p the cursor. 

Keypad
 

Function Distance Keypad Function Moves Cursor 

CHAR 

WORD ###4## 

EOL ########i#i# 

LINE ffiiffiiifffffffffffif 

SECT i i i i i i i fi i 
## t##ifi###tiff#f#f:#if sft 

### # #########4 fifi H10 #0 if #f f$t # t$ii ift t Hff 	 i i 

#################ff#if f# i i i i# if#if f ififif if #qff#;####fl##H41#fft10#tf f #ii f fi f# ififiiifif f f f f i i Hoi 

if f#ff f f#fi#ii i i i i ififififififif"ififififififif f f f f f f f i i i i i f i 
##if ##ifif # if fifift 

##ifif##f i# i i i#ififififififif f ,ff i 
########i fif ##if# i it i if # #4 4 # # i-Ii it 

ifififififififif f f f f f f i#i#i#i f f 



Editing Files with EDT 
2.2 Using Keypad Mode 

Keypad
 
Function Distance Keypad Function Muves Cursor 

PAGE 1 4 4 111 111 4111ut 

###0##0I #~f# #01 mR 40N# #H #0 igHf;;;; 4 0m
N#11114##411 41#ON11N11m;;11H;111;1111 11 1rm11 #,N11111 111f 

##R#R RRR# #tffff 14 1; R 4qq1ftf~ffm o;fi;;,q4;;;; 

#1111111111111 11111111 111111111111 1111i1111111H11111111111111 

1111111111111111141 fo1 111 1 

kc)'boa~l) 11411111111111111111141111111111+'u11111111111111o1111111111111111111111111d 

rd1111111111411bo kyla~ 1111111141111111l-ll i~l the 14111111111K11111111111111 

1111111111111111111y1111111111111111111LC1ilbJWr 111 S lyg-LPo ltk111111111 
chara11411111111111111111111111111111111111111111111111111111111111111111111111II11111111111 

ioiNote tht thei Prt. dild NEXT SCREENi=keys~t~tr IIII ItKt2r01 

11111111114111111111111111111111111111111111111111111111111111OIL 41t1111111111111111111111111111111111111111111)111 11111 aph, 

" Hrintal (a1+ (T: B 

• Vertical tab (VT)
 

" Fotrm feed 0(FF)
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2.2 Using Keypad Mndr' 

* Carriage rt urn ('R) 

Slinl, terminator 

Io example, efler the follwing hvyl and llote Ihe cursco Ihrills'hnt1 Ih,,
jnia'tal 1I1 pressing the V(,0RI) ke.. Notice that tIhe' lri orr ',tlq fil the 
first letter of eaIh word. 

Iis is the firt. line of text, 
Is th in t.he tn nd;th I "lin m'int br the l~iir, 

[low about, a fourth line? 
Aind. a fif h ,,flrhnpn? 
Will anyonn take a sixth? 

JnmheT .even, p1lease 

You ran iuse Ihe qiSEr ENTITY WORD command to change the way I1 I1 
views words. If you want EI)T to recognize periods, question ma rk',, afi 
commas, enter i, following command line in your startip command file (fli
information albout startup command files, see Section 2.11): 

SET ENTITY WORD "'7. 

When you use the WVORD key to move throughout th, ltet again, iloit v, 
Ihat the cursor -tops on all periods, ,iet ion marks, and conmimv. I'momm,
information about tle SET ENTITY command, see the,, VAN 1)I Re f-,' 
Ma,aml. 

Figure 2.2 shovs the characters that ran lie used in the qF' IF III Y 
comn man d. 

Figure 2-2 Using the SET ENTITY WORD Command 

SET ENTITY WORD . 

SPACE COMMA 

f!ORIZONTAL TAB QUESTION MARK 

PERIOD 

7V 12rn PI 

2.2.5 Deletinq and Undeleting Text 
"roui can dele t, t,\t 1v character, word. and line. lTII, P VFI FF aId 
I)11, (' keys dele characters. D1l. W and L.INFIlFIT 1 deleth wvorl 01 f?. 

(if w 0i:lI)1ll I.. PH)l. 10I., and CJtRI /U delete sinle lin,, ,,r patit ,,
line's. lhe ehlhhd tex't is stored ill one, if three Iulffi, ,il Io l 'i, Ill i . . 
if u,;ing fhe I NIi),onmiand (I.JNI) U, I NI) W, and I INII I1.A I'll i, i 
a lenilpori v hid in), . lunffiu1wara for te I l facf'i ient . i,. I I 
rhmrartfr ,Il1,,!.I; flit word IbllerI ml s, theI, l wid Ii I . II.I.iI 1I;,
,,tflrr ontair f, llaI litre del'te (1o1 the tio,,:t , ,, .1 !"1, ., 0, . I 
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Editing 	Files with EDT 
2.2 Using Keypad Mode 

restored; you can restore this unit of text numerous times to an)' location. See 
Section 2.6 for more information on buffers. 

Figure 2-3 shows the three buffers that EDT tills when )Oiu use the delete 
and Undelete keys. 

Figure 2-3 	 Threo EDT Buffers Used for Deleting and Undeleting 
Text 

A APPLE DAY KLEPS THE 

CHARACTER WORD LINE 
BUFFER BUFFER tUFFEH 

ZK- 12) di 

U e the following keypad function: to delete teiXt: 

Keypad Function What It Does 

DLLE'E 	 Deletes the t iucudiny ciaracter 

DEL C Deletes the currenlt clrhrdId;tL 

DEL W Deletes to the und of the word 

LINE FEED Duletes to the tuyrJinimi g of the previous word 

DEL L Duluetb to the iiext lne 

C- HL/U Duluteu hi um tire buyni miug of the line to the cur sor 

DEL EOL Deletes lion i the cursor to the end Of beujllimii of the 
11u1, deljuiLJt1iiy oil the C llifulit CLIS01 l1t;iCti1onl 

CUT Deletes Oe s.loCted stilliy Irorn the cLuit file and 
slues it in the PASI E buffer. Ilie sUluctud btrli9 is all 

thu text bUtwOUn the ,Uii Sor location whln you prossed 
the SFLECTl keypadd fuiLction alid tie lJtSiniluto whiLch 
yU illV(t the cuIrU (Note that the HILMtiVL key cn 

tlie t K201 kIKylptd works like the CUI keylad lnrction 

Enter the following tive lines of text: 

CHARACTER 

WORI) WURI) WORD WORD WUID 

LINE LINE LINE LINE LitNE LI NE LINE LI NE 

The following steps show how to delete and restore character.: 

1 Move the cursor to the tirst C in the word C/ntr'rnct,'r. Press )1"i. C. Tlhe C 
disappears. 

2 Press the GO[.LD key followed by UND C. I lie C reappears. 

3 Move the cursor to the 11. Press DLil. C to make it disappear. 
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2.2.6 Locating Text 

Editing Files with EDT 
2.2 Using Keypad Mode 

4 Then press the GOLD key followr.d 1,N UND C. The II ik restoted.
 

5 Pre,, the GOID key followed by I fND C again, another II app',earr
 

Notice Ihat the DI. C keypad function dheletes tile character dirr,,tlv at ih,. 
cursor and the MAT!I.E IE key (on the main keyboiard) dhleteq the, li, (imacl 

ivi(,vuiately to tihe left of the curor Youi can use the IINI) C keivjIad
function to restore the most recentlv d,'l,'td chlarcter in eitlvir ca,'..
 
the DI)1!1: IF key and the DEL C krypad futnction to see 11w iftirlenm v
 
bet weeli the two.
 

Likr tile following steps to delete and re.ore word-: 

1 Move the cursor to the W in WORP. Pre.s DRl. W. *Hie worth IV( 01 
disappears.
 

2 P'resq the GOIID key fo!lowed Iby UND W to restore Ihe woid
 

3 Prv;es the (,(01) key followed by l IN!) IV again, another W( Wi h ..
 

Notice that the PI. IV ke ypad finction dt,'rtes, to the end oif iOw' it reow
 
word, rind Iho I INIl: I I:1j key (on1 Ih,' n-fn ke\viaid) delet, f- ho
 
beginming of th l-pileeding word. Iro-, Ilie IINE I: 1:1) 1evl , ..I i. t ll,
 
fliterevnrl. thell",t.)I.L IV ke 'lal fillicionl and tho I IN, II l I .
 
A*gain. ol iaii' 1 II t I IN ) IV ke 'palt hif lioll to 11,0(1 1i, f 'f , I .... 1 

lin ''h't'o aid oflu entire lines ofi:-%t rdo the flilli.wii"
 
,
1 l .lir' thef 'iir:rr tr the elishl ing (if il e lin' of I INI.M1 PIll"..: i1,' Il !
 

h r I tti iHi . I Ie en l iru' tli,..lpars.
 

2 1'ress tIh' (( Ilf1) ke' followrd Iw INI) I1. to ir'.1o,' thl, Iint,
 

I3 the P1 ,rv and lINP I. t:,''vrthn ,qnlto creall, rniltile Ihn
Pres (:f1 

l'nrss I Rl /Il to, ,hIhlte text floll Ih,' tllrlor to t I hl'nhg nt thl, fi.
 
Notico thai Ih clllrr r 11ov to ihl, I' llnnhling of thll, line I'le' , I ?Jl ,
 

" 
es";tki the lire. 

I Ike, tih IINP and INI)NXT keyn,.I fr ittionq tl lotat ,linng' o, rot. \' .l 
voui prv, th(, (,;(II.1 key followevd bY I INI ), tihe followini! ptloillit illi'l ,it 
lie vo!thtm (ofthe rcr en: 

Sarrh for 

Iv~ly, Ihl' ihi (tif foxft voll airv looking, for and presq on, (if" w' ft'lIh i ii,
keys: 

" ADVANCE. 

* BA( KUtP 

" IN'IF:R
 

2!1O 

2 15 



Editing Files with EDT 
2.2 Using Keypad Mode 

bpecihed 
string. If you press BACKUIP, EDT searches ina backward direCtioii. If you 
press ENTER or ).),ElDT searches in the dire.tloit already set. 

Ifyou 	press ADVANCE, 11)1f searches in a forward ditection Ior tilt: 

Note: 	 The ADVANCE and IACKUP keys also set tile direction for subsequent 
ED)T commands. 

Enter the following text: 

Ella will not be able to aLLend the concert,
 

tonight. She has a soie throat. Perhaps you could give
 

the ticket to somebody in your music class. Ella wants
 

to see the program when she is feeling better
 

Press the GOLD key followed by the FIND keypad function. ieniyou are 

prompted for a search string, enter the word itA't. 

Search 	for:..
 

Now press BACKUP. The search starts at the end of the text (where lite cursor 
is located) and continues towards tile beginning of the text until itinds the 
word ticket. 

Next search for tile word prograni. Press the (;()t.[) key followed by FIND. 
Whe. 	 you are prompted for the search string, enter the word ptrorat. 

Search 	for:
 

If you press BACKUP again, you see the respon.,e Sritng was not I1mold because 
the word program is located after the word ticAct. Now press ADVANCE 
followed by FNDNX'I', and EDT finds the string. 

Remember the following three items when ),oilf entering a te,irt ri'ig; 

1 	 EDT ignores diacritical marks and the case of letters while making 
searches (unless you enter the SET SEARCI I EXACT coniinahd). 

2 	 DELETE is the only key you call use to edit an incorrectly typed tearch 
string. 

3 	 To cancel a search string, press CTRI./U. 

If you want to find the next occurrence of the siring you are suaitl ilig lor, 
use the FNDNXT keypad function. EDT searches in tile dirCtlion already set. 
If EDT cannot find the string, it displniys the message String w a ,ot luint. 

You can reverse the direction of the ,earch by pressing either AI)VANCE or 
BACKUP before pressing FNDNXI. 

Enter the following text, then press GOLD and FIND, and enter the search 
string little when prompted: 

One little, two little. three little chickadee!i, 

foar little, five 11tle, six little chickadees, 
seven little. eight litLle, nine little chiclaidue!, 

ten liLtle chickadees feeding 

Search 	for:
 

Because the curlor isat the end of tile text, you must press the BACKUP
 

keV)ad function to set the tearch in a backward direction. Now pess 
:N DNXT nine times. ED I inds each occurrence of the search bti img. When 

the 	cIIrsor arrives at tile 1irs' litlh, press the AIWVAN_ E keypad (l1Ut ioll to 
reverse the direction otfthe search. Every tine you press FNI)NX[, the cursor 

moves 	forward to the neU\t oict0'meilue mit the \void litth'. 
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2.2.7 	 Moving Text 
You can move text using three different groups of kepad funclions-

RETURN and OPENLINE-Pressing 	RETURN causes both text and 
cursor to move down tile screen line bv line. If )oul, press (O)I'INI INI 
the text mnoves down the screen line Iiv line, but the cursor uonmains in th1), 
same place. 

" 	 DEl.,L,uNr) I., DE. W, UND W,.DPI, C, and UND) C Ih hlini a iii, 
of text (character, word, or line) from one location, moving the, (nir,!
another location, and then Uindliing the text is a wa\ tI ,1mmoP all 
portions of text. (See Section 2.2 for more informalion abotl dchtitfir 1,),1 
uIndeleting text.) 

" CUT andl PAqTF (or REIMOVE and Ir,J FRT IIFRF) - Cuutling (i 
removing) a unit of text and pasting (tr inserting) it in avnothr l,,h 
is the method yo use for moving, laige portions of tl,\t. I hi m,'t- 1 1 
des'iibed inl O1!, -'4 (of this section. 

I fo, tlhe follnwipi thrw, key pad function., il move text: 

0 	 .TFECT 

* 	 CUT (or PFI(MVI:) 

* 	 PAgTI- (or INSIFRT IIERt) 

Pre,- SIF CT If mark o1, ('lid (if Iheltring of i,'\ li it illi \\ ,*it Ii ,lri,, 
move. Ihen illovi. thle, ch1ursor either ,, lk artld i ll ,iIl i ,l ot' i ,-1-t 
till, ,tring, ,i, l-r-,s C J I, 'voll call coll(i i.t iI,.1'. Blefole yoll p'r";, (' a1 
IY , i the, ( I I key followed b" RIy FI Ito Cai I til li'l-h .an I 
Ctart ovir. l lh;,seler! d text is highlighted ill reve ;i' vi lho. 
l' ,- (' ] IT to flih thile Celected string of vext from thfr ri'ill fitl, mdl;t' 
in thie 'A51 I itffvi. (Seeo 2.6i.ro Ill(ore i nl imlifiiul lih. I' 1'.1I 
buffe11'r.) I w ..-tIe, Id tet , ih all tl'h txt b 'etveenthe lllisol ll iol t i;h ,1! 
Irlvs; ,'s t'1" I1 ,il i 111v iitioll to vwhi h) o(illi h mi vel, th l, ii 

If ,oil preg CII before Vou i ptv s SIllCT, Voll se 'lil' messag, i', 
lang ct tiv'.c 

"ro inse-rt the contnts of the PAS'TF biMfir ti Ohw, lift of the, ciur or poitiiiui. 
press (O.1.) tollowed by [A, I F. 

To 	sunimari7e, Use the following stelps, Il move texi: 

1 	 Place the cursor at the beginning of the text Voil want to iiov,, 

2 	 Presq S[I.FC'T to mark tile lowation. 

3 	 Move tie ciirsor to the end of the selert range. 

4 	 Press CUT to delete the text from it iurrent position 

5 	 Move the cuilrsor I tIhe character iurt beyond wli re ,oil wail Ille th, 
inserted. 

6 	 Press the C I.I) key followed by IACTIE. 

Note: 	 If you want to restore the select string to its original IncMim after voi 
perform Step 4 above, press the (C.l ) key followed by PAS I E. 
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Enter the following text: 

january february 1adci i pL1i 

may 	 june july noveomr 
december augurt, 6upLikber UcLube 

Ilnorder to move the string august se/ptember october after july, move tie cursor 
to the a in aiigst. Press SI: I.ECI. HIen move the culror to the I iii october. 
Press CUT.The SehCted string disappears into the PASTE buffir Nv move 
the cursor after the word jldy and piess GOL.D followed by PA. I i 
(GO.D/PAS'l I:). A 'oply ot the selected string in the PAS'I 1:biu11.r appears 
on 	tile screen between the words ulMy and noCII'mber'. 

If you press GOI.D/I'ASTE again, you get another copy of the tonteits of the 
PASTE buffer. Every time you press (;OI.D/I'ASI.-, )ou gut ,nothier copy of 
the string august septeniber october. You Call 11ways get as iiuiiy Loies of the 
PASTI- buffer as you want by pressing GOI ,/PASTE. lowever, once you 
perfoi.a another SELECT and CUT operation specifying a different string, the 
contents of the PASTE buffer change. 

If you want to add to the text ill the IPAS'I E buffer, retaining the tet already 
there, use APPEND. APPEND deletes tile select range from the .ilient buffer 
and adds it to the end of the PAS'E buffer. 

For example, if your IASTE buffer contains tile text W01fgI ,.ntaAleus and 
you want to add the text Mozart, follow tile steps below: 

1 	 Press SELECT. 

2 	 Type the w"ord Mozart. (Precede the word with a space.) 

3 	 Press APPEND. 

Now the PASTE buffer contains the text: 

Wolfgang Amadeus Mozart
 

2.2.8 Substituting Text 
You can use the SUBS keypad function or the REPLACE keypad function to 
replace one string of text with another. 

When you make substitutions using SUBS, you ,itusing both the l'ASIE 
buffer and the search string buffer. You use CUT to put the repla teinent 
string into the PASTE buffer and FIND to put the string you want it)find 
and delete into the search string buffer. Figure 2 -4 shows both bull ,s.The 
following five steps demonstrate how to use SUBS to make b[stitutions: 

1 	 Press SELECT and enter the replacement te\t. 

2 	 Press CUT. (The select range disappears into the PASTE buffer.) 

3 	 Press the GOLD key followed by [IND and enter the search sting (the 
text you want to replace). 

4 	 Press either ADVANCE or BACKUP to lid the first Occuii eilIe ut the 
search string in the direction you choose. 

5 	 Press the GOLD key followed by SUBS to exchange the existing text for 
the replacement text. 

2-18 



Editing Files with EDT 
2.2 	Using Keypad Mode 

Figure 2-4 Two EDT Buffers Used for Substitutinq Text 

CIJT KEYPAD FUINCTION FIND KEYPAD FUNCTION 

RFP[ACFMFNT STRINO TO fE
 
SI RIN(G DFI F I FD
 

PAS TE SEARCH
 
Fu~l frun S I IMtr
 

M1 IfFr 

7K.161 Ill 

IViWn you I-e SI 11,g,!)1" performs the qin etitltlion first and then n0,111 
to the next 'w llonrlc.e of the sealch vh:ing If 1:1)I ,millt fii ! ,I* ol or 
0( (in r lCeV (it tI ;earch string, it print 1lw Ih1,1e,,age ;tting) Wi, i1,1' fooll! 
If you do not 'nit to make -. lklithtiou, the I "N \ Ia particniar III(,s
le'yl,ad fIn'tion, and tile cursor moveg to theI '\nxt(ccuire'lit v of t111, sevm, ! 
string. If \'ou w' lt to change that one', W, lagain. (,I i Ilu. (*,It 
movv throlgh Iho, buffer pre';ing SgtI- ', h tim, \,o'i wail Io i i. a 
rWplacement and p v,;i I'NgI)NXT h-inv\ou want 11)! to Iai, O v. 1, h 
string alone. 

Note: 	 You miyt tvfe the FIN!) keypad functim wien you are making
subst ittnions ivitI SUBS because you are replacing text Ithat natcher 
the search string wilh tihe contents of the PASTE buffer. SUItS does ifIl 
work correctly if you do not use FIND. 

Enter 	the follotving txt: 

Susanne grabbed the rod apple and gohblni it down.
Suiddenly hor face turned quite red. Glancing towards 
the 	 red house she saw the huge tree hit tied in red 
I eaves. 
Now perform the following steps to soil,,litite the word green for the worI 

red: 

1 	 Pre,;- SE.FCT anid enter the word .i eon. 

2 	 Pre,;. (U'TF. (The wnrd green divappvar, into the PA1TE iWoffe 

3 	 P'res GOILD followed by FIND and enter the word Yed. 

4 	 Pre-- either ADVANCE or BACK! P1'to find the firrt occurreince ol ied in 
the direction vou choose. 

5 	 Pres, SUBS to substitute the word gvrru, for the word ied. 

6 	 ['re,;,; gl.JPg three more times. 

Your rerulting 1e\t should look like the following: 

Susanne grnhhod t.he green apple and go,tlrd it down Suddenty
 
her face t.urned qui to green. Glancitip, in.waids thie gronn h-,'r,
 
ho svw flhn huj- hion halthed in gron,t ,,avo.
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REPLACE deletes the 	text in tile select range and replaces it with the contents 
of the PASTE buffer. For example, if your PA5'l Eibuffer contains the words 
paste paste paste, dld your select rainge contains the vords stelec '/ITt seh'et, 
press REPl.ACE to aAke your select range contain the words path patlet patt, 
as the following stCps dentnstrate: 

1 	 Press SELECT. 

2 	 Type the words 14aste tasWt pjaht'. 

3 	 Press CU1. Now your PAS IE buffer contains the. words ate pabte paste. 

4 	 Press SELECT again. 

5 	 Type the word: ct'et Set/et sel/'t. 

6 	 Press RIL.A( L. Now your select range iontails the %voidspaste paste 
pasle. 

2.2.9 Five More Keys to Use with the GOLD Key 
Five keypad it'MICUioHn 	 asbociated .. itth the 11.[)key are su nita ii.ed in tile 
following table: 

Keypad Function 	 What It Does 

COMMAND 	 Enables you to enter a linu-modu colillliaidlhotim kuypad 
mode. 

CHNGCASE 	 Reverses the case of htlteis in your text. Up ,icase 
letters become lowercase, lowercase lettueis bCLotite 
uppercase. 

FILL 	 Reorganizes the select intje :,o that the mnxinmu number 
of whole words call f'. within the Culieit hui width. 

RESET 	 Chanyes th1e tollowin1,j cOuidltlOllS of your uelitillg bUsSionl 

" 	 Cancels an active select range. 

" Empties the search 	bullur so that thee is nu cutlelllt 
search strin 

* Sets EDr's current 	diiection to ADVANCE. 

* 	 Sets EDT to the dehailt DMOV state (DMOV is a 
Nokeypad command that returns yunr udititig session 
to EDT's default statu, whore EDr tdue. not alter the 
case of letters duing 1ovo operatiotis ) 

SPECINS 	 Enables you to insert aily character front the DEC 
(special insert) 	 Multinational Character Set into your text Ubint the 

character's ducimal equivalellt value. Fur ililut niationI 
about the DEC Multinational Character Set, buu the VAX 
EDT Reference Minual. 

For more information 	about all the availablu keypad keys, see the VAX LI)lI 
Reference Manual. 
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2.3 Using Line Mode 
You can rise EDT', line editing facility wilh any interactive, trnilna i
hardcopy or screen. L.ine editing uses the line as its point of refw-nce. I:1)I
 
move tlhrouLgh the tevt line by line, not character by charactor a- in tlie 
two other ediling modes. Line editing commands are particularl, useful fmr 
manipulating large blocks of text, 

2.3.1 Line Numbers 
lo help yor1 locate and edit text, EDT a';qigns line rinbers. lhse line 
numnbers are not pa ut of the text and are not kept when you end an ediltin,
session. TFo see the line numbers of an already existing file, enter the 1)1 IT' 
WI 101.E command after the asterisk prompt ( *). Notice that the text yoll 
enter is indented 12 spaces. 

The following example demonstrates how to display your line numbers: 

1 onnneionnoneonpoonnnn
 
2 LwotwoLwotwotwo 
3 throet,hreethrep
 
4 fourfourfourfour
 
5 fivefivefivefive
 

(FOR)
 

L.ine numbers have the, following characteristics: 

" The,, are assigned to every line in every buffer in ever, edilin, r,-iri.
including newly inserted lines and t,,t added with lhe IN( I I !1)[ 
command. 

• Thev start with I and incremrit )w I. unless otlherwio ifird wilh'l,',, h,,
 

RIiSQILIFN(. I"/SFIQ.IEN(E coiimmand. 

" The\ are d,', imal titmborg if newl\v in,;evrled. 

* They are removed by Ihe EXIT colmianid, uriless otherwice, ,sl,,,itlil 

* Thev call , rhenulmlrerd in incrimnts of I or more with Ilhe 
RIE:StQ1 II N( F comn laid. 

drcirnal 
For eximple. if voll add a line of h.tl Il-tweeri fine I 111rd II, it i,: '!'rnl 

Whell v', if ill,%e text, mu lw, he ]ines ' rviil nu1rirr 
rr ,

1 I. Io avoiid any visual confrusion when working wih ilirimal nmrl',. 
enter fill,l: N( comlmand the r t tlt it.F a 'r a qfi:k 'lo, i I 1 ,1n1,eIlan,
f'qurriC,, of line nirmber. When 'ouenter 1.N( I. I imiN '-1:!O [1) ' l', I. 

all lh line,; frolun t i( rrsor to the enl of the bliher in im r're'rnk, oh I ',,,l 
can spvcify a rang,,i of lion,, within the file by'entering a raft|;,,atiI,ftypi.ng, 
RI-S1I:QLIlFN( . 
If v(illinw t tvxt aftl h1,r follrlh fill, in lI,, fmllh ving; ,xanml,h, ,rril 'rt,.thr 
IN Ill: W Il( l I r,11m1.n l again, voun will I,,vlir, fniwl\. ir'r-fthl 1,p. l v,I
 
I'wd(l'ir al rorr1i1117fr I1 chan e ' 1 s lh, rvIinof lin' 1mnn 'l,',.. lh,,1t.', 
IIFl:,QLII:N( F innand. 
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* IY E ''tlNJl.E 

1 oneoneoneoneonseoneone 
2 twotwotwotwotwo
 
3 threetlhreethree
 

4 fourfourfourfour
 
4.1 four-pointone
 
4.2 four-point-two
 
4.3 four..pointLhree
 
5 fivefivefivefive
 

[EOB]
 

I oneoneoneoliOoneoneone 

2 twotwotwot Lwo
 

3 threethree~inree 
4 fourfourfourfour
 
5 four-point-one
 

6 four-point_two
 
7 four..point-three
 

8 fivefivefivefive
[EOB) 

The /SEQUENCE qualifier determines the incremenlts EDT uses to iulnber 
lines. When you enter the following comland and ilcllude twO nuiMibers 

separated by a colon (n:m), EDT nunbers the liies in the buffer, assigning 

number n to the first line and incrementing by number fi: 

RESEQUENCE/SEQUEIICE : rn 

The following example resequences tile contents of the utilier, assigililig 

number 6 to the first line and incrementing by 4: 

3 lines resequenced
 

6 Washington. Maine
 
10 VerlnonL New York 
14 Ohio, New i-lexico 
18 Colorado. Virginia
 
22 Florida, Arizona
 

26 Alabama, Oiegon 
30 Minnesota, New Hampshire 
34 Texas, California 
38 Delawe, MiCa11nall 

2.3.2 Inserting Text 
When you want to insert text, enter the INbI"RI' command atter the ,isteriA, 

prolmpt ( * ). The ils"O ilLdenitS 16 Spaces aid waits for you to Stait typing. 

(Indenting is oinl te screel or paper only amid ioes inot becOline pallot ithe 

edited text.) You cain enltef a1 man11y lines IS you wint. Each tile )'oilcoie 

to tile end of a lille, pless RLIURN to move to the beginnig )I the next line. 

AS )'ou enter a line, you cain delete characters 1),pressing the DI1.1.1:11. key. 

You canl delete a oiltiol of a line, twil the clibior to the ltIt nigigin, by 

pressingi CTRI./U. I lwever, when )'il end a line with REI URN,)'-ullan no0 

ltinger delete charl'O.tler', 1twin 0hat llne in insert iuode. (See Section 2.3 for 

more informatiol a1ilIt deliiIlg te\t.) When you tinishIelteling te\t, p)Iebs 

CRI./Z. EDT echLes "Zoiltie sctLeen aild rettlls ),oel to the ,iulik pMtinpt. 
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BEST AVAILABLE DOCUMENT 

Jo display the textthe promipt. vott tist inseried, 'nl,,r the TYPE WI Cl 1F , , ,l i. , , 

Note: EDr, which inserts text in front of the current line, is different from 
many oiher text editors that insert text following tVe!urrent line. 

The following eyninple demonstraies how to insert text: 

$ .' '. .. f:w..t'] l : , 	 , 

Input file does not exist
 

* ., Ti * u. .....
 

* " I" 

t)RAO: ri.LnvFR]I'"IFWFIIE. DAT; 1 5 Iles 

2.3.3 Ranges 
When N'ot want a lin,-imode comimaindm if affect a specific pail of the hnffo,, 
you must enter a range. Ranges can ml ify one or more lin,es. In additimi 
the multiple-line iallge call be contigi lti or noncontigun s. 

The following table describes the dif'erent ranges 'ant can qlsecify when 
editing in line mode: 

fange Type 	 Description 

period(.) 	 Current line 
number 	 EDT line numbter 
'strinq' Nrx line containinq Iltin qtuond srinq 
BEGIN First line of thn huffer 

FND 	 After the last line in th,, buffrr (IEFNIf) 
I Ah.r 	 I ast line EDT wa- in Theat prrnvini bffr 

WI lnlF Fntire buffrr 

RFrnRF All line- in fit(i l,,iffrr l!-,,mnt imm rmi it Iiir, 
REST 	 All lines in thr, hiffer .Inrling with tl currmelntin'' mel0-" 

will the last line 

"lie followil rigexnipIsr, demnontrate earh rang,, I're jutili ld: 

FXAMPLES 

TYI'F 

lhik fortiuiiatd dkilplav the 3tS.,nl lira, 

1his ( i n sli, 3ni I s fin, 
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TYPE December 

This command displays the first line it encoil IIters contalinln Lhcenlber. 

TYPE BEGIN
 

This command displays the first line of the current buffer. 

TYPE END
 

This command displays the 	[[OUI nark. 

TYPE LAST
 

This command displays the most recent linie Of teXt you displyed. The L.AST 
specifier can only be Used by itsell; E1)1 dL lot accept I.ASi with other 
range specifiers or symbols or with buffer nla,,es. 

TYPE WHOLE 

tile cisrlentThis command displays every line ill buffer. 

TYPE BEFORE 

'I'lis command diispl,lys the gl'up Of lines in tlie current bisller starting with 
the first line and ending with the line just before the current line. 

TYPE REST
 

This command displays the group of bites in the current butter -s uting with 
the current line and ending with the last line iltie buffer. 

YOU Call use the fthowing symnbols .id word. with tile raiie t)ie. listed 
above while editilig in line moLItde: 

Symbol/Word 	 Description 

or AND 	 Used to joinl I10lCOiiiUi£L ilsJiUS Illd istl; oily 
siil l Imes can be joinud illthi wdy 

or TI-IHU 	 Indcdlus a ioip of lines stdillimJ with the first 

rdiItU sol)ciliciui ul ldilly with 00hu ! _oslid 

II 	 Illdiltllses r hies lruill thu currtull hluethe illitb of 

|ll-1Iitu off i or FOH n 	 hlidlLdIS thu ne0xl 'II" Ulh 

i "striny" or 'it" idlt;dlS that "stilly Or -n" Iefuis to d hue or 

lhueS aftef the culIII IlIhu, 

":butilg "n1" i 	 or- "strilly" or -In1 Ildicatus tfhat (ii ieluis to hlue 
lil CrlnI huieS teloue thu CIii 

ALL "string" or "n1" liiteIUs thUAt the uoriniiiaid dpljijls t0 lt tiLnS 
t.;Ollh111nlng+'-ilIgU 

The folloVing, exa ipes demnonstrate the syinlOIs and words )u." lild: 
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EXAMPLES 

jJ TYPF 3.6.11 

This command di';play. lines 3, 6, and ,R. 
PFTrrF.TF4 Ain 13 

hlemoe
hi. c mk ule lines 'I and l.I 
iJ TYPF 25 H.r'prford 

This cmmn, t i94ilavs tihe grmup Af line, sarfting tilh line numkl,,.', .21,tveld~ing will, Ohw livll,contanidng lhtt11r,t.
 

2 TYPE TI11111 ISO
 

Fihl ommnand di,;pl;iv all the lines inthe prmup 
 harwing; 1,'iIh,,rn'vn, li1tn' 

and stlopping wilh linre nrmber 1501. 
61PFIE 40.7
 

lhis rumiinal"l Ihr,' lit e 4 and th thrce lines f(illovirn lin,..I. 
0 TYIPF FHR 1(0 

This ronliniand displays the curr,,nt line an, tihe next terl lint,.;: tIh,nrrl,., It'
refers to the tenth line after the cirrernl line,. 

~ TYPE.niFOIU 'w 

l'his comniard d plnys the sevenlh line of the cnrrrrl bNWff'r. 

Inru.rFt.F , TIIR!J . 

This command deletes the current lime and the three lines Ir,mliong iH: 0h,,number -3 refers to the third line before ilhe c rrent line. 
TYPF "Dflir"'2 TIIRIU "Sincerely"-2 

*rhis cornmand displays the body of th hletor, starling with the (in Nl'ngr.,-,i

and endingvwilh Ihe last.
 

[I TYPF i tllmmlO1l All. "llat: ,
 

'1his roinimand 
 ti-plays every line conhaining the string "l)ale:" thal apl,'.,
in the grop of lines starting with the ntrnrt line and ending with line 
numbpr 1000. 

2.3.4 Deleting Text 
You can delete indivi ual lines or grotip,; ,,flines by usingithe 1I.- I1cormmard. After a delete operation, Ftl'displays tle line folItwin g th II'.' 
line deleted; Ihik line is the new current lino. 

Use ilie following synntax: 

IEI)FTF. jangp 

S25,
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lillowing exampIlie demonstL,,tes hOW to dletie line 2 in a lile uned 

FU N.DAT: 
lhe 

4 1 'This is the fiut-s line of a file named FUll DAT 

1 ["IS is the fI L lille Of i f l1e named -UN DAI'
 

2 flhls is Lhe Scumid.
 

3 1h Ii Is Lhe Lhiid.
 
4 and the fuurth
 

1 line deleted 
3 this Is the Lhild, 

1 iIs is the ftISt line of t file named FUNIDAT. 

3 Thi-' IS the third, 
4 and tile fourLh 

If you enter tihe I)L:1. L L Comni,1d ,and do Hot s)Cify a Ilnge li1 1'deletes 
the current line. 

When you delete I ,ange of lines, EI[) "delets the lines and di I'lys a 
message stating the i numbher of lines deleted. 'Ihe iessage is ,ilhoowed by a 

display Of the next line in the text buffer. 

You can use the /QUEiRY qualifier if you wat ElDF to prompt yOu before 
deleting each line of a specified r,mge. The pomilt is a questiul mark. 
Answer the prompt with one of the followving four responses: 

* Y (Yes) Delete this line. 

* N (No) Do nut delete this line. 

* A (All) Delete all remaining lines in L., eLihed range. 

* Q(Quit) Quit the delete opratioll. 

You must enter one of these responses before EI)T continues t) the next line 
or exits from the delete operation. The following example demunstrates the 
/QUERY qualifier with the DEI.ETE comnrd: 

7 This is the first tine of tlhe range
7 

8 This is the second line of the range. 
7 
1 line deleted
 

9 This is the third line. 

7 
5 lines deleted 

14 This line is not in the range. 
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2.3.5 Substituting Text 
When yolt want to s'1bstitltte one strin, fitr another, use either it,,

.l11 UTilE i SIBs 'riU'I NFX I ro1in1atd. Ille v arr tille (, lil,'editing c tommands that can alter te\ within a lira,, as nirrsl in rliM.Iild" 
Ith entire line I l 'U commatnd fil ruit
!In a spcified range. It has the callacitv h,, make a gl,,lal '-tl',tilltilow 

I :lfUIF optatprs (lb litr' 
; lh,it

is, yo can re',l;i, every, occutrrenlce of one string with another I i'ring
(.li'om litne mhde cnorrimiand. Ihe SI !W; II WlF NFXI m iain. i 

illistti ltiont at Ilt' tine't occlrrenc, (ifIlt, ,Iring ivithin l I liter 

'l1qvtiav fitr Ih,, Y1urSVuITIFr crrliniarnl i5 a,ls hllw' 
SUlRR ITIITF, /n!d quf.ing/nn~w-string/liang Iz'/QIIFRY) 

"l' siictit"t ilr ;iing GO )ODfru BAI) ihrnughul a lerffr'r, entr Inh' liit,' 
tIlido cnlltirlanrn 51 I1 folheved I,;I.ll L 'E, tilRe (lt'1 silill and lii' ne .tntre 
S'parate al three with the -ame (lelimilfr. (A do'liilir is a hlrie tirr itairtks Ihehgiiiing or end of a string.) I1 aplI the onlinlanl in iho 

illir' Ibuffer, s,'rily VI M()lE as the range taranvier. o'ratioWhen lhit' c,
((enipelehes, I1)1 p';i' a messagep, htini aling how tiaV ;(11tilliltions well, 
illladv. 

Enter the followi ng text: 

Ip fAlt had in had had a had tia in a bad part of 
Ihe ci ty. How did he know that all tUren rrnq wntnuld 
have had mprchantine. So, he had had luc' trying to 
find tih perf-t Rift His stomach fell tad after a 
lad lunch. 

Finter tile followitng command: 

The resrilling text will look like this: 

lHefelt GOOD. tHehad had a GOOD time in a GOOD part of 
the city. How did he know that all the stores would 
have GOOD merchandise So, he had GOOD lrck trying to 
find the perfect gift His stomach felt. GOOD after a 
GOOD lunch.
 

5lashes are not the onlv characters yon carn utse to delimit sirinig,. Most
nonaiphanumeric characters will work, a,; long as the dlolimiters are imat li,
and do not occur in either string. For example, the following command
substitules the string A/3 for A/2 in the rurrent line, using deliar igns ( 5 1 
as delimtters: 

25 SIZE = A/3; 
I substitution 

Note that a global sthitution replaces all occurrences of the slring, reganrlh..
of case, diac iilal marks, or sttrrotLndin, characters. If oil watit Fl) I t,,

search for exact comllarismns of case, ter he SET SEA RC II inridl ,1.
specify the parameter EXACT. (For infornation about the SF1 SF.AR(II
conmand, see th, VAX EDT Refrrrnce Afnnual.) 
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If the search string occur-, in tile middle otfa longer string, tile Suo.1btitu tion" 
will still be made. For instance, a global tubstitution of IN for A I would 

change all words cltadning the ! ring AT. (I.A IER would becLo1.1 LIN ER, 

Ti IAI would become 1 IIN, SA I would bU.comle SIN, and so on.) Io ,et 1"1)I 

to prompt you betUre each SUlblttitll., ,C tile /QUERY qtUhlilme with tile 

SUBSTI'UTE command: 

1 Ile wat i I Lhe piIlL ul no rLuLu ii 

Wd- dL Liiu pUllit u. n U uIrt!,UII1 lie 
I substitution
 

EDT prompts you for 0ne of the fllowing re-sponses before eath occurrence 

of the scarch hsrlli:g 

Y-Yes, d he ubletitution 
N-No, do not do the suh!titutimi 
Q--Quit, tUrmiilatU tile conmund 
A-All, do time I_'tot the suttitutions withuut IuCry 

2.3.6 Movino Text from One Location to Another 

You can use the MOVE and COPY commauds to move one or mnule lines of 

text from one place to another. The effect of these commands is similar; the 
only difference is that the COPY conunand does not delete the ext from its 

original location, whereas the M()VE commhand does. 

'he syntax for the MOVE command is as lollows: 

MOVE first range TO second range/QUEtY
 

When you use the MOVE command, EDT moves the lines in the first range 

above the line in the second range. EDT deletes the original copy of the text. 
enterFor example, if you want to move lines 43 through 56 to ibove line 13, 

the following command: 

* "..,;. . W - ., 

In the following example, EDT moves the current line to above line b5: 

The second range always refers to a sini..,: line. EDT inserts the line or lines 

specified by the first range just above the line specified by the second range. 

The lines that are moved are renumbered to be consistent with their new 

location. 

You can use the /QUERY qualifier with the MOVE and COIY comnmands 

to verify each line to be inserted in the range. (See Section 2.3 folr more 

information about the /QUERY qualifier.) 

Use the following COPY cumnanld to copy text without deleting the Original 

text: 

COPY first-range TO second-rane/LUJEtY/OUII.ICATE.iI 

When you use the COPY command, EDT copies the lines in the fist range 

to a location above the line in the second raige. For example, it you want to 

copy lines 16 through 24 to above line 3, enter the followng coli miand: 
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2.3 Using Line Mode 

In the following example, i'DT copies lines 15 through 6() to Ihe pi,,,tinl jut 
before line 95. 

You can use the /1)IjI.ICArE qualifier wihI the COPY command if vunito insert the range of text more 
w.In 

than once. In the following example, Il)Icopies the first line and places it just above line 65. This operalion is rvpw.
 
9 times.
 

* l 'l' :' I i ' ".*,I;r. r" 

I line copied 9 times
 

Ihe EI-LACE command combines the DIi. ETE and INSRT funrtion' in ,,to
command. You can use REPI.ACE when %',oi need to delete a block of t(\e
and want to type new text in that same location. The syntax of Ihe RIF PI A 

connand is as follows:
 

RFPI.ACF range W t, xt ICTRL/z 

When y'ou use the RFPiP.ACE command, I) r deletes the line or line'; rpecif, I. 
w the range. A; with the DE..I Eicommand,F1)1 prints a nesago,, hvlli,,

'nu how many lines you have removed.
 

If \,oul supply no specifiers with the command, EDT deletes the tu ,'ilit,,As soon as El) I finishes deleting the specified line or lines, it shift,; to th
insert state. (The cursor moves to the right, just as it does when \ol enter th, 
INSERT command.) 

Anything you type after pressing RI"TURN is inserted. When 'ilrfiruih
typing the new text, press ClIRL/7 to sigrnal IDT that \,ou walt to 1r41'110h, 
tih iqteriqk prompt (*). 
lu, fillowing RFPI AC- conmand delete,; the current line anl ,litt, Iii tIh, 

in'ert state: 

17 this in thp current-. ]inp.
+RF'11I.A('F. 

1 line dtnln,t 

I havo jurt; delet ed the, c n'ut line and 
am addcing new lines to my t.pxl 

1R lThis in thn next line 

l11 Thin i; tte I ine hefore the cur rent, line

16 I I havn .ju,:t, t.he t fio
, Ilet;ed cir Iinn an(t 
113 2 am neld inp now lines to mv t.tl.
 
18 Thiin ir the next; li r,.
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Using Nokeypad Mode 
You can use nokeypad editing on VI30t1-serCeS, V l'200}stctI ic,\,'I lItt-seies, 

and VT52 terminals. 

Ihe commands you use in iOkey pad Cditullg ,ut.L:nglishl WO11,5 0 
to.,It i'%,-'l,. ,it,-,,i,
abbreviations that you ent..iioi;i t: eioa!IL 

and edit text. As you type ilokypad ComiiiadsLL, they aIe dispflaye'td , the 
lower left portion ot the sc ieen. As in line Mode, you press RI: URN to 

pIrOCSs tile connandis. YOU caI joill sUVel',l totz1ilnands Oil J .ilgle lilne an1d 

process all of them by pessing R(EI URN.Nietc the lollowing t ltackt iostics 
of the cursor in nokeypad Mode: 

The cursor is at the top of the sreen \ li yOU Uel2i noktypad ,in0dt'.* 

* You call move the cur-,or by ising the armiv keys. 

0..a ud, you call1hen you do not specify a range with ' nokeypad C0oni ma1, 

,ifect the text at the cursor. 
* 

When you type two ct .,mands on the same line, such as 3V .)-C, you have 

the option of separating them with a space (for the bake ot klallity), even 
though EDT does not require olle. 

be used to define ky lio. keypad 1de 'ditiiig.Nokeypad comnlllaLds Cal 

See the VAX EDT Reference Manuaiiil for inftormatitontillsiig iot1kte0 adIItmo1de. 

Modifying an EDT Environment 
EDT provides many tools for modifying your ownIi 1IT el l'itlollinelnt. You 
can change tile ap)earance ot youlr scrUen diS-ulay, til lehvlir ol line s of text 

as you insert them, and the Mode inl wl~h )'LIoare irking. I he following 
section discusses some of the SET cOzniiiaidS I)IrOvided by' FDI. 5See the VAX 
EDT Ref'rence Manual for descriptions of all the available SE2 I LOlliialds. 

Using SET Commands 
You can use the SET col1mmands to change the way EDT works. boine SET 

For example, vou callcommands affect the display of text on your screen. 
specify the number Ltf lines you 'aJilt displayed (SETL.1. 111511ii, ') aLd 

whether or not the lines have line mbers (511. [N()INUNIB1: N) You can 
also specify that l1)I IakC anl exact search (SEIF SEARCI I [:X:\( I 

dCkt 1lie SL reenBy default, your scmecn contains 22 lines. It vo at to i',A' 

display to 5 lines, enter the coim,,,tid St. I' l.INES 5. If yoLi ,eCdLti,g at slow 
data rates, you canl imlrease youLr l ditillg slpeetd by decreasing thc limber of 

lines displayed oi your stree . 

When you are working In line Mode, EDT dispJlays line nuuih,.s by default. 
If you do not waiit the ,Il,,ibe 's IL) appear oil the screen oi paper. enter tile 
command SET N()NUI111<I,. 

By default, when eu p ress the G()l.1) key followed by' the IINI )key, :1)IF 

searches for the specihied stril. dis'reg).aldilig the case( ol litt'r Ili eXamle.', 
if you enter the search sti c 1 1.1d)T e\'el )'tCk 011, ,tt' Il tile wordtu DIt' ind 

Sl I(for example, ct'oir , Course, t. )Il.SL). But, w elei yoll eilitti :.\<R ' II 
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FXACT, E)Tirlv finds occurrences . f Ih wnrd that ,'xalv mi'l,, k Oh, 
specified ilrig (emur). 

You can ise th following line-mode commands to enicr one (if the, olhirt 
modes: 

SET KEYPAD 
SET NOKE-YPA) 

In a startup command file, you would t ;e tile following .i conliriaulk t, 
detrmine ,your own default editing mode: 

SET MODE IlINI
SF-1 MODE ClANGE 

For example, to enter nokeypad mod' fri in keypad mode, enter the f lm itj,. 
cormmand after pressitg GOLD/COMNIIAND: 

Command : , 1,:-' ; t 
One 1-'F command, SET QUIET, even controls the sound of N'our terminal. 
You can use this command to suppresg the terminal bell that siglialk an e r,,
 

2.5.2 Using SHOW Commands to See What Is Set 
FrD'r prnvideq the SIHOW comman dsk o enable you ntoe, whal ik ;etand 
what is not set. For every ST cottiia ln there is a SIl ( 1WV l ianl11. If 
you want to see the number of lines on ( yoir screen, enter the ;I11NV I INI ' 
commanid. If" you want to see whether tVII is performing an e;ai I ,cat i. 
titer the 51 1W SFARCI I connmand. 

For exanple, if you want to check the nt uimer of line, displayed tin\'mr 
,rreeti, enter Ili( following Coimand: 

Or, if vo',r'want to see whel her line nrmbi'r will be dipla ved in liv' im, ,h. 
rnter lhe following cormmand: 

"l1' following table list. the Si-'T conimnili disci'l ed ;o far ilinmg wilh fh :1 
(iorrepold gin;SCICl)W commands: 

SET Commi;r SHOW Cnturniand 

SIr Kf:YPA[) SHOW KEYPAD 
SF I NOKEYPAD 
SF 1 LINES SII (W I IpFis 
qET MODE I NEI StliW MnF 
SF I M"I [ CI IAN(F 

!-.F r N IMRFRS SI lOW NI IMF 1r 
SFI Not'1JMIlI rt', 
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SET Command "OW Command 

SET 	 QUIET SHOW QUIET 
SET 	 NOQUIET 

SET 	 SCREEN SHOW SCREEN 

SET TRUNCATE SHOW 1HUNCAl E 
SE r NOTRUNCATE 

SET WRAP SHOW WRAP 
SET NOWRAP 

For a complete list t the SI I1)W ColmndldS I)rovided by EI )I, sCe tile VAX 

EL)T Refereiice Ma nual. 

2.6 Using Buffers 
Buffers are temporary holding areas for text. iI ie), ena ble you to %viurkwith 

more than one file at a time. You can ust ile buflers available in l) I to do 

the following: 

" Divide one or more files into sections 

" 	 Move part or all of another file into your editing session 

* 	 Create a file from part or all of the text in a bulfer 

When you start an editing session, EDT)'I autuujaitally l)rvides a bulter called 

MAIN. The MAIN hiler serves as the work auea for text you illsel an1d edit. 
If you are editing a tile that already exists, El) IIpults a copy ut the contents of 

the file into this MAIN buffer. 

'The MAIN buffer has the following characteristit s: 

" 	 MAIN is provided automatically when you invoke ED]. 

" 	 MlAIN exists during your enti'e editing Ls511in. 

* 	 MIlAIN cannot he deleted. (0nl1y tlie CoLzillt itnt, the name, ol this buffer 
can be deleted.) 

The 	other buffer that ED I provides automatically is called the i'A IL buffer. 
When you use the 0iLUI keypad fIunction, tile deleted text goes into the 
PASlE buffer. Every tie you prtforn a ne~v (UI"Joperation, 11)1 Llears the 
I'ASIE buffer and r'ellaVe5 its Culltelits with the newly deleted teX. 

The 	PASTE buIfer has tile tollowing clharactet istics: 

" 	 The PAS'l E butler is )rovided tloalntical,lly vhei )'l begin )')lr editing 
session. 

" 	 The PASTE hutler caii be edited. 

* 	 The PASTE bufhr can be loaded with tile contents of another tile. (Use 
the INCLUIJE command.) 

" 	 The PASTE bitlfe ,annot be deleled. (Only file contents, not the Iame, 
of this buffer can be deleted.) 
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2.6.1 Viewing Existing Buffers 
If 'Otl want tn se a list of tile buffers in \'our editing rv inn. enter t I, i..iuide'ommarId ';I IOW BUFFER. If you are working in vour MAIN Imt, ,
a1d you have n(1 ulsed the CUT command or created any new I'rrltt,. \,, 
ge tihe following display: 

-IA II 23 1 inrr s 
IA , I nf 1iinrn 

(I he nuniher of line-, 23, ued in Iis example is arlitrar v.) 
'lhese two buffei, IAIN and PA.. II are ahwa Y displayevd wheti you 1,1.i
Ihe "I I(M)V IMII I.R conima.id beau,.. they always and ,I ',11110 
delete tiei. 

If x'o, have jtllusd the CI.IT and P,\'I I' commnl-; to nir'v Ihree litre, (0
text and Noul enter Ire SI OW BUHIFR cu ritarld agaitr, thre disl.1y inririt 
ill,(,n tiee lines in the PASTE buffer 

-tI.!IN 20 1ill nn
IP/ I V: 3 I 1 ips. 

"lh cureut brtffv'r (the buffer ir whih youl are working) ik pt 'i led Ib 
an elral sign. Iti the example albve, IAIN is lhe cturent buffer. If ve,
cannot relrevnilrr which buffer you at w(irkilg in. enrr tIhe ;I I)W f 'I I I I,
rum11 ilia 11(1, 

Sometimes yorr will notice an asteri-k ( i)Ilrwing l lint' comii for Il
MAIN buffer. IIris asterisk indicals that l) I ha ; riot hal a chance to tIl
th'loutgh tlh entire input file and has seen only as manY line as a, indhki I 

2.6.2 Creating Buffers 
"T'ocreate a bruffer from keypad mode, fil;the GOI 1) ke,.. frrll,,uvil bY It,COMMAND ftirtion. When EI)T prompts you with ( ,trrtu:nrd',enter tl ,,
FINI) command. then an equal sign fllOWed immediately IWtlir, i(fir hnam,,
of your choice. A buffer name carl contain any alphanneric ( ara "htr. Il Iit must Iegin with a letter. The only punctuation character you( ran use it a 
buffer name is an underscore. 

To create a bIu ffrr named BIRD, enter the following line after tlii tic.,t i 
prmpt: 

Command 

When you enter this conmand, the scmron clears except for the [IF'OIl si'tlI
irtdicating that the current buffer, BIRI), is empty. Aft'r yoti pcr'v; RI: I1 ' yo1u can insert and edit text just as yor wosuld in tIe MAIN Ibufh,. 
To create a btiff',r fronm line mode, enter the FIND commandl, an rqualrig',,
arid thelbuffer name after tle asterisk piotut. For examiple: 

I'n rehrn to thp MAIN buffer, type FIN.D MAIN. 'Ihe I'uffrr namid 1II)
remains intact ritil you exit from the till,, when only theIMAIN bulfer i' 
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You can also create a buffer during a MOVE operation. Fur example, to 
move lines I through 17 to a new buffer named AINGE, enter tile iollowilg 

lile-mode com111111al1.: 

* . ;Y1 ) "I. 

2.6.3 Deleting Buffers 
n111
Use the linllUmoLe Ct'tmmllanld CLAIR to delete buffers thling editing 

followingscs ion. [or exallyl., to delete a btllier name1d WAIli )N, type tilt, 
ttinIIn~alltd;
 

* " '.,'AI!'',It L. 


YlU calnlot delCtC the btllfC., MAIN and 'ASl I:, only their toirIlt-,. 11 
you enter the ctiniiiahil CL.AI MAIN, the conltellts ol youi MAIN bulfer 
disappear, but tile butler 11,1n1me reain,111S. 'oL e t1L.), theWIhen fltrll 
contents of all the existing btlfers, e\cv)t NIMAIN, are ticte.d. 

2.6.4 Copying Text from One Buffer to Another Buffer 
To copy text fron one tller to another, enter tile C()IY collillld. For 
example, to copy tile con tts ot a bufler i,1 uCdLI N ) to a hlletr ained 
PARISiH, enter the ollowing comaLind: 

* PY =I1,1M) 10 -'I'Ai(a11 

When you complete this operation, the current buffer will be iPARlIl I. 

2.6.5 Copying Text from a File Into a Buffer 
To copy text from a file outside of EIJI into a buffer, use the INtIL.UDIE 
command. For example, to copy the contents of a file namled 101 INSL)N.IJA'I 
to your MAIN buffer, type the following command: 

2.6.6 Copying Text from a Buffer to a File 
To copy text from a buffer to a file, use the WRITE commanid. YOU caln use 
this command to copy text to a new file without affecting your editing session. 
For example, the following command puts a cotpy Of lilies 23 t1l,0laugh the elld 

of the current buffer into a file that you name MCI IAILEDA: 
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lie following table lists tle three ronnild you need ot(opv t,.\t I,.t,.%,,I., 
buffers and external files: 

Direction 	 Command 

One huffer inanother COPY other buffor I () Nff-rr-


Fxtrm l filo tn hrff,,r INCA t11: filn Niiffnrmr iion lyp 

ruffe,r in Or, lrrl.ul fill! WRI-E alim file typ n n 

2.7 Recovering a Lost Editing Session 
\Vhih' ,you it( dili g or inserting t \t, FIT i keer'1 ling) itl :of e' 'v 
k('vrnok(', \ v'nioile vtrur terminal. lsr at FI:)re (l( thik inf imiiiui i i a 
tihlralleid a joii'n ,lfile lille's voll slieifv rithtrwi,., this irilrlI I,i ,
tlh'hrh, o;t( ,,.vaitenter the [I- Ia ,i,,ol 	 oi (.11 Ill i nl. I lh l n€it r wevr, %% 
%ict:, ,' a interrt. imirnal tilt ,h'h,lr\j rirnr-' ':hen tir , ll(', is ilr, ,,I.
 

Inhe joi1"t1ia le I ''"q iot ont,1In \'li'lsion of voi '('% I ,, iti (trll';
terrul 	nf tOw k''-'s,t'rkr's volt ('it"'Ir'w il Imijii tile ('51'i lt mmirlrimi ll-t,
jriunal fi l l, II1t, text thai you hiau at Ohw I m iir , 'f \.#)u ,"..i , ,l 
(all Y'r'ver x'ull"rsessioll to a point jl;t I ,'i ' it' iih,rll lioln. 

Note: 	 Sometimes, ithe last few keystrolke,; are mirring.Uhis ik riovmil. Not 
from earlier in your session will be onilled. 

"Ile following Cromnand. line deriinstllrt,'. Ioi\' toIo'( 'o't 1 filh' nme,
'IRAVII..Sl)MI. after the editing st'ir h,1,beti iit'i , ht : 

When yonu work with journal filer, vonl .ill ntiice that th'' ha,' . fil,I\,'.qI 
I(U. 1lie file name i'sthe same thw file,\,u wrt I l, i,mon las oi e diling. tll.,
for k'IAVEI,.)t[k And, Ohe for AL( ()N,\ I I',IRAVEIL.JOU. journal file 
AS(( )NA.IMU. 

"To recover aniediling se sion you had ,tho'ga wit! tlit' omaid FI)F 
JONISD.I)AT, enter the following command line: 

$ ' 	:. . '.."u" .,.I',\[ 

Notice 	that you enter the name ouof the 	fit,' w,."e rvtoilin7,, not ite tr1m' (if
t
the journal file. If vou enter the J(.)J lilt pe, you edit th, joiurnal IlIh,. APIr, 

\ i enter the FI1) i/RECOVER tommandt, FIJI replays the editin ;sw,'iti 
When it finishe, y'ou can continue ediling. 

You ran ltart an editing se, in and intlel rilpt it to ret,lhr' 'llCtih,', )'IIT 
qualifier works with the(folowing ,let, 

1 Invoke [FDF to r'atte a filp named MIMA.FUN. 

2 Insert text into NIA.FUN and perform a number of elils. 

3 Pres, CIRI /Y to end the editing w'',rrt abruptlv. (Yotu will Ileit It, 
I)CI command vl. at this point.t 

4 Fintrr the PCI commnand IRE(1iRY to see Ili' newly teahI ir',n,,rI 
file (NPA.IOI). 
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5 	 Invoke EDT again, using the /RIECOVEIR qualiher to recovel Ur lust 
session, by entering the command line: 

6 	 Be sure that your last lew keystrokes were recovered and continue to edit 
the file. Then entei the EXII or QUIT cominand to teillilhite youlr editing 
session. 

7 	 Enter tle DCI. ctunImnand DIIkl 0UI)IY again. *lhe jomunal tile, NB A.JIU, 
is not there becauseC YOU have t.Xlled ormally 1ro01 LI) I . 

2.8 Creating Columns and Layered Text 

You can use ED's tabbing lacility in keypad mude to formuat text in two 

ways: ill cohulul s t e'ight alld inl lly'rs. 

2.8.1 Creating Columns of Eight 
EDT has automatic tabs set for columns eight charac.ters wide. I herefore, 
when you press TAD, your text mnoVC to tile nearest preset tab stop: column 
9, 17, 25, 33, 41, 49, and so on. TAB always moves your text to the right 
regardless of EDT's current direction. If you want to move text back toward 
the left margin, use the DELETE key. 

The following example demonstrates how to use TAB. Enter the following 
lines of text: 

Tab each word in this sentence?
 
Tab each word in this sentence?
 
Tab each word in this sentence?
 

Move the cursor to tile first letter of the first word and press TAD. 'Ihen move 
the cursor to the first letter of the second word and press '[AD; then, to the 
third word and press TAB, and so on. When you are done, the sentences look 
as follows: 

e?Tab each word in Lhx Semi, 11enc 
Tab each word in this senLence? 
Tab each word in LhIa sentenc e? 

The words are organized in columns of eight characters. As long as you want 
to arrange text in colunns of eight, you can use TAB. 

2.8.2 Creating Layers of Text 
If you have layered text, such as an outline, you call use the line mode 
command SET TAB along with the TAB key to format the lines. Vihen you 
enter the SET TAB command and specify a value (for example, 15), you can 
tab 	your first item over 15 spaces by pressing TAB. The following example 
shows a list of colors: 

red
 
green
 
beige
 
blue
 
white
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After yom enter the following line mode r'orniand, move thie cior to the 
first letter of eachi word in your list of colrs and press IAB" 

Your tabbed list is shown below: 

red 

green
 
beige

blue 

white
 

The two rnost important things to remember when you are using S1: 'AIlI 

are the following: 

" The SI-' TAB value only affects the fin t indentation on a line. 

" The ctursor mus;t be at the left edge of th, screen on the line being moved 

To format an outline, use the line-mode command SET TAB along with the 
keys CTRI./E, CTRIJ/D, and TAB to changr the indentation level of v'onr 
lines. 

linter the SET TAB command to set the inthrnrtation level. Affer voni enter 
the rgFl TAB command, you can move the first line to be irud-nutud Ih, the 
first indentation level bv pressing TAB. Io move a line of text to tei sond 
indentation level, press CTRI./F. Then pn ,,;- JAB to actually move lhe line of 
text. You increase the indentation level of the text by pressing (I RI /I, aind 
you move the text to the desired level by prf-,eing TAB. 

For example, enter tile command S-T TAB 10. press TAB, and typr Ih word 
TMEN. Press REI URN. lihen press CIRI./F, followed by JAB, and tvpe thre 
word TWENTY. Press RIl-URN. Next, press (71 RL/E again, TARB. aol tpe,
the word TI IIR TY.Press RETURN. Finall', pregs CTRI./E, TAB, and type th, 
word FORTY. Your display will look as fo')llows: 

TEll 
TWENTY 

TIITRTY 
FOR1 Y 

I:igutr 2-5 lhows Ilh keys TAB and CTRI/F with their c,, rrepondldinlk 
indentation levels. 

6o2 
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Figure 2-5 Using CTRL/E to Increase the Indentation Level 

-misr
 

IN E. A IN 
t EVE:|.
 

C I HL E W1t.(JtlJ 
• It~Udl~f|I An[ON 

1AB LLVEI
 

CTHLiE 
I111,|1) 

II lollU.CIIHL/E 
,; I LVL1 

TAB 

Use CTRL/D to select the next lower indentation lkvel. 0 IRI./I) dus tile 
opposite of CTRL/E. It lowers the i ldenltation level L01.un1t by tile value of 
Si'T TA 3b. margin; ,Ithr,It does not move text back toward the let ILreduceS 
the number of spaces that text is moved to tile light. 

I:igure 2-6 shows the keys TAB and C[FRI./D with their corejtponding 

indentation levels. 
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Fiqure 2-6 Using CTRL/D to Decrease the Indentation Level 

ctm ri 
clnl P[ 
 lIl[
 

nl11
 

Cin1 'A lSrACOND 
NO-I*ILNATIONTAn 
 IFVFI
 

rrmsT 

TAn :IN11.NTA 710t 

I FeEL 

The following sampliuig', show.s part of an ,uitlinf, before you indent Ihe, linc,,: 

I 
A. 
13. 
1. 

C. 
II 

Now lrform the follmving stops: 

1 Chnor, the rmnillwr of -Paces you want ifindent (for example. 5).
 

2 lrithr the SET TABT command followmd 1w that mimbrr.
 

3 Move [he ciursor(it the, Roman numeral I anm rreq TA B.
 

4 Mve tlie cutror to the letter A, press CrI I,/ and ire' IAII.
 

5 Move the cursor Io the letter B and pre,,s lAll.
 

6 N fle
ihe ruror In the number I, pi sq (C1"1,1./IE, ,nl trt,,TAB. 

7 Move the curror h theiletter C, prvq (."IR.!, and rrw'. IAB 

8 Move Ilhe crmrr I(,Ihv, Roma numeral II. lr(,,, C'II /1P. and I)w'' I\Al 

1hr, outline iq now formaltd ,1';fo low': 

A. 
13
 

C. 
I'I
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The following shows a longer outline and the tabbing keys you press 
to create it: 

alculm'a Family 'liue 

I. Malcolm 

A. lan 

B. Tatiana 

C. Lars 

1 . Stephan1ie 

2. Bria-,n 

= +R'/ER-2ID] - rI 
II.Frederick 
Fdh71TABI 

A. Louis
 
FC~EITAB
 

1. Elsa 

I[ci [fAB+LDrI 
III.Louisa
 
CT[E+TABJ 

A. Jeffrey
 

B. Andrew
 

=CIcT/D] 	 t fTAB] 

IV.Sonya
 
[cfh/L 	 t TABI 

A. Beth 

B. Celia 

C. 	 Franklin 

1, MarItn 

a) SLLUphal 

D. Martha 

Note: 	Only two keypad tabbing functions actually move text: TAB 
CTRl./T. The remaining three functions (C'URL/A, CTRI./I), and 
CTRI./E) determine the effect that the first two have on your text. 
CTRL/A and CTRL/T are discussed in the following sections. 
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2.8.3 Using CTRL/A to Indent Text 
Youi can use (1 RI/A to move a line of text t(o more than one inl,'it,1tion
level wilhout having to enter repeated lal, increments ((IRI./F). I lwle all. 
tlhree sleps to the process: 

1 	 Finler a SIT TAB command, specif)ying a value. 

2 	 Move the cursor to one of the inden tatiim levels. rhe illh llim Ilvl 
must be a character position that is a imiliple oif the value yol leifi,. I
with SET TAI. For example, you coulrdl move the crrqor to 201 ir 2.5iftho 
tab size is 5. 

3 	 Press CTRL/A. 

Once you choose the indentation level v'ot want, and establish th, pli,,1	 iti,,
 
wil (I'Rl./A,you can use TAB to indent the line of text to that plat.e 

If o'ouwant to iO(lelt text to a different inhntatioi level after estallrliiii; 1 
position with CTRI.JA, you cal either use ( TR./A again to reset t1 poh imi, 

or use Cl./F and CTRI./D to adjust the indentation level till or down. 

Note: 	 If the cursor position is not evenly divisiile by the SET TAll vilne when 
you press C"RI/A, EI)T displays the nessage (old not li. talls with 
rursor. 

2.8.4 Using CTRL/T to Indent Groups of Lines of Text 
ULse CTRI .' to indent groups of lines urimt, the current SElT "IAI vahie. 
"lie CTRI./T funtion is similar to CRI /A, CTRI./D, and C I RI /F it Ow 
following ways: 

* 	 CI'RI./T has i effect ntiless ,ou have specified a value with OwI IlT 
TAB command. 

" 	 CRI'l./Tr moves entire lines of text. 

On 	the otlher I1,anrd, CTIRI ./TI differs from ilhoe other CTRI. tabl'ig funt ti,,et 
in the 	following ways: 

" 	 When vou press Cl RI./T, you in notlprvs TAB to make ill, lMork of 1, 
move to tlhe right. The texi moves arilmatically. 

* The l'lock of text is indented only the amnunt of the valu,, ':h.lii-hi 
wilh the SE[-I' 'IAl command, wilhitl tigard to the current illt wl!,rtiie,, 
level. 

In0 allow ('[lI/I to 	 Iollwoitk corredll\' in El)I, 111i't e!i,:lle I)( I ritiltel 
over ( I RL/IT. Bv default, I)CI (lilelavs prrcs stalislics whelii' rIl 
(l I.IT, In ele:,l'h. I)I'1.(ontrol, enler tIhe following iommantid i lht'Il( I 
Coimimlaild level: 

"[,(inidenlir l'teing C'IRI/I, its;' Ihe Cll "("I( enlitlid te' 1i'''t - li 
(if linres, and Ilteni le,;C IRI./l 1l1 I illdlh lt'tthe lang;' (if lt 1,11%' illtillfll,
ttrur'nt SF I 'IABvalle. "Toindeilt text k,' niltliilel,, if lw, ;.I I \M v.lur, 

lir' tre (;l( 1 ftiction detil i'I)rt ll'al l,' l ini S 'ctil 2.2.2 
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Note: 	 All the functions, except for TAll, require that a SET' AIl value be 
established for your editing session. EIDT's default is SET NOTAB. As 

long as NOTAB is in effect, pressing C'I RI./A, CIR/i), C lRIlE, or 
CTrIL/T has no effect on the text you are editing. 

2.8.5 Looking at the Indentation Level 
witl I 	 AIIUse tile StiOWI AB CllUImIaiild to st the valu siecified i '&II 

command ald tile CtItilt indentation level. Fot exaiunple, ifyou !wt yuur tab 

size to 15 and llesS CIRI./I twice, El diplays the followingifuriithatiiil 
when you enter tile $110W TAlB Lomianil: 

+':!,.', A I;
 

Lab 	size 15; Lab level 3
 

For 	more inforlma1tion ol the 51tR AV lAB ( 01nand, se1dthLI'..\X1.1)1 

Reference Manual. 

2.9 Defining Keys 
When you deline or redefine a key, you cllille tile hi'itltiil 0ot11hi, key. You 
call use combinations Olnt'iiiYpd ciiniiilidtil' e\i.tilg .lItiltion, 1t 
dictlte what a key IoU.'e. 

1ile ,Ldva1nlgeS t dlijiuii keysl re ,&S OlluWI: 

* 	 You can take advantage Of Lhiffillt etitie availIabie iii Illkt') i1,1d MOde . 
For exanple, yo can ble tolte .eliltencs, ja,,iVi plis.StV,and 
pages. 

* 	 YOU cil COiniiiC stvaC',I liokeit)d c0olliliialnds into One key dLfliitioll. 
For example, otican define a key to flllil lete'i S'tibtititlhi void, 	 it, Miiid 

Il its,lce.
Several word., ill 


* 	 YoU can acite.s noke.'ylad LiiinitLIS thlt Lt 10oexist Ill kCN)ypid editil. 
suich 1 LI I '1 [ (I ;I.,L ItJtJ, ilidlI, l 	 I)AI1". 

2.9.1 Definition Procedure 
1:l) [ provides two %o.iiiandsit Il fiiie keys: C I RI /K alnl LJIlF IN I: KEY. The 
line-mode toiii'i.i I t:lIINE KEY allo0w you to JuIkey delfnililiS in sIairtup 
Conltia tiles and Idl0d i well as tocreat,. key dellilillolls duriing11 i)ac'iLos, 

),oir ED I'session. )Ml tall only use ( I'Ri/iK when wtorkil. illtld ioLie. 

2.9.1.1 	 Using CTRL/l( to Define a Key 
To deline a key inl kt.'),cd ioLIC, ot)te olloviig: 

1 	 Press CIRI./K. 

deline (fOr 4x2\il01e, 
GOID/A or C IRI./I I). 

2 	 Press the key (trkey SL1leltnCe) yoU wailt lo 

3 	 Type in the key definition. (Liiher eltCr a stillig Of nIokeyp,ld cUt,11,91ands 
or press a SetleI'e Of keypad tniCtiOn Keys, Or b0oth.) 
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4 J vpe a period. 

5 Prv'q lie IEN'IIFl? key. 

I dofine ke)s, you ,need to be familiar with nokey'lad c(,inmand , h,, 
VX 1f7) R"h'',ii'rAnalnr for more iniforimation. 

'Iheifilwing exanniplo uses I) and SElN. 1) i)the delete coniniond and l-[N 
refers I()a string ofhtlrachrs (a sentence) 'iclosed by delitiiler. Ih1i 
V' III lf,defil' ( I 1I/A to delete the it,,si, l rat yonrlir 

[rITn the, kry you wish to define 

Nlow ntarr thin doinitton t;erminated by EFNIEI
 
;.%t I .IIIf
I ,
 

The fnllowinrg exampIe demonstrates lw h ,lefine a key in keypad inodl, to 
draw a verlhtal line: 

Pres the key you wiph to dofine 

flow vit.rr the dofin i1. n terminated hy ETIIR 

In Ilik exaniple, C"I RI./K tells i.i)T to ,ihfini Ohe key combination ("1 RI ./. 
'"lie nmber 22 tells E)V to execute lhe chomimnands in ithe ii'tiliiu, 22 
limes. 1 lie lefinition for the Down arrmov ik tV. The coniniand II tell,; 
IE)I to put the vertical bar character ink, m'nir lext. he insert rssninand N 

terinina ed by "Z.ThO period ensures thathe command wvill take elfri I i 
,;(51 as yon lo(e- lIhe ki,,,'. 

Note: 'lhe "Z is ped as a circumflex folllwed 1), te letter 7. 

2.9.1.2 Uinig th DEFINE KEY Command 
llI):lfl:,,N KEY command allovs you to i,.ign a di ffereit (fliiini, ,o 

t agni Vo a;igin Ili,
or' a string of t'xt to a ke',. a command to a key. t. 
folloving, \iylax ivith the DEFINE K.Y comianid: 

FI:E IKEY key name AS "command() " 

KRev lflme is the nanie (ofthe key or its keyj'. d number, for examl, 1FI INP 
KFiN (PHl) F or I)I'INI' K'Y 3. (See ligur, 2-I for kevpal di,i, nsi 
showing, key names, and keypad nunihie ,on11ue the l llNote that ' 
minf r in ie lo vr right corner (i the key\'ad diagram, Ilr ,ifnel,h,%o(n 
vo hl o; (I , lhe nunili I I to redlfine kevla,I key' I'1.I.)I y',Ih,, , , rm,isl 

whit h i; 1the a ;vnlax. Fil,h . fill-,a, al d'tinition, completelv in nioke'pail 
nis ,'['pisl ttm)niii,1 t,:%\ilhia period and ctif I,,' lit d,'hiniiissi tiusl !I,,, 

i,,)ini io| ni aplo-troshic,;.ltli tirks or 

Nne: 'lo v;e a key v,'ri have defined wih fillhe I)lIINF KIY command. \ lll11," 
le in kev'la mode,. In (nler keypad mnde, see Section 2.1.4. 

1itl,,.i v,\. in , lh,, litI 1,!F K'.NF ~SI..h , I,l ,,i0 .1 .. A"11,111me, i .,oll ., 

1 l:111,I lin,, s,l , , !-I,, 2 .hifvI,| ill.fin t 1 nEY l I i 

2 Flith', lt' IhFIIN f FY command 
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3 	 Type the key name you want to detine followed by the word AS (for 
example, DEFINE KEY CONTROL. B AS . . ). 

4 	 Enter a string of nokeypd cominatIds fOlhI0Ved by a petiod. Endose 
the string and the period ill quotation mark,S (lor example, D1:1-INE KEY 
CON'ROL B AS LXNL.). 

5 	 Press RETLUkIN. 

6 	 Exit line mode. (bee Sectiun 2.1.4 it you need help.) 

ro assign a string of text to a key, ue tile following syntax with tile DTIllNL 
KEY command: 

DEFINE KEY key-name AS "Illi ert, yuur Le * tI u "Z 

In this example, tile command to insert text is etwl-osed in qItotat ion marks. 
The following components are in the quotatiot marks: 

" 	 The INSERT command (I). 

* 	 Text to be inserted. 
" Z (to complete the insertion). Revemnber t) enter the "Zby typing tie 

circumflex followed by the letter Z. 

" 	 A period to elable the comm1and to take fll'eIt Is soon Is you pile, tile 
key. 

When you use the IDFINI KEY Corn mata,,d 1t dtllu1C Cl1Rl. keys, lot exanple 
C'IRI./A, type the word CONIRUI.: 

DEFINE KEY CUNTIRL A AS "command." 

When you want to dUt_ie tie GOLD key, for example GOI.L) 5, type the 
word GOI): 

DEFINE KEY GULD b5AS" cumimnd 

When you want to redielne a feunctiOnl key on the I.K2t01 key'batrd, type the 
word FUNCTION, as it the folILowimigxamiIple: 

)EFIIE KEY FUNCIt .t 2 AjAS "CUfllnd " 

lo create key deliiin ts, yt tl j.lI Loncnisolidte everal keyld It t h)llI in to 
one key definitionl. Ilie tol iwitIg Itile lists the key ,nates'you use %%en you 
icflle keys: 

Key name V11 00 VT52 LK201 

20 1 1 ludl key Pi- I 

10 PF2 bluu key Pt-2 

11 PF3 blauk key II 3 

17 PF4 PH-4 

0 9 keypad 0-9 keypad 0 9 keypad 09 

16 period key period key purod key 

19 comma key CUllila key comma key 

18 minus key minus key minus key 
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(P1110VT100 VT52 I.K 2 M 

21 ENTER koy VNIER key CrjIFR V'y 
Ft INCTION 1 rirm 

Ft 111(2 Inspit I lrnrTON 2 

FFJNCT ION 3 - fninvt' 

Ft IwNC I ION '1 So-c 

rUNC FION 5~ Provi'l. "c ..I 

Ft IN('TTI )~S tJr''cl S~f; 

Ft FICTION 2R 1IFt'Fr 
Ft INCTION 29 ________ Dof
 

canYluIII f ilhilsi h. vi'a fu~cin t cmr ct p' 

and iVCI orion(If(,caracer.C ~ ii fto~ ou vtiC ~ d 0f11'' 

Wn ldiI ('ri . I$/ I dO Iallftll1' l'll, ~iflii it,l!' 01111 (tlim!.t'I 'lf 
I'vtcuokr"11, tnIr (.,and md vh ile1.'1, olowingl I'IiIlI' 

Wac2.9.2~(1--1lhmys GrnolUrie 
'Iflifcn lio it all rvaut erto alr 'i t un kCs ni(() 1wt it
lidtt'v~ilky a filf ll key., 

FIF I Illv .1)18IIeASlnaltEo CIO nd -fil; ' at Immm w liv t 

owijmwhen %-,f prI-s 1 tha ke h il vrkel'ar I. 1. 111Tt e dai moiIp 

F1 ME F:*Y G11) A AS "command 

Wl'VOnI define a GOLD/kev'board k~ev setpient v.rot lo-,' Ft' ft llt' f 

'vni otls mithll qulotationi uii,11k, (vX'xtej't (j11lffttionf 'fori li1.,1tl'. ulIv i 11 

''%dliat ifl o,tint(! 
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apostrophe ( 
Cluotalion marks (") 

Fur cxample, you tii delile the lllowing ( ;)H.) mpuience hi V'xi lio"n ED1)F 
in one step, witih 'ul pir'" and type LAI Ihiavingb it) .-veral key. 

You can also delinHe keys.,, h iol key (L TRI.) tvili letter keys ast ieg t 
we'll as with brRLkNkl, (l), a backsl,sh (j), a W e ( ), Laiiuii", ("), and 
an undei ,colC ( ). 

DEIINE KEY CHIfllHI1. A AS "ctommandi " 
DEF1ItLK KEY CIJtI'IlH. I AS "L.UliUIiid " 

You Call ,lst) deIjue (.()1.1) Ct)N Ilt )1. keys (or 'xaml)le, I)l:H :IIKIY' 
O(I)'CtJI M M.t,\S \"lutl )'lou IVA:,' and CO~N 'IRL).,oullId). (t1.) 

press the Gt)l l)key lU.st, then h101d down lthe CI RI. key while )',uI IlUbs the 
keyboard key. 

Do not defline the lTllowiu key clndinatioils: 

c(rl./C 
C'I'l1?./O
 
CTRI./Q
CTIR,1./S 

CRl/T (unless you SET NOCO IN I R.I-
CTRI/X

Cfl./Y 

GOLD)iCTIM./C 
GOI.D/CI RI./0 
GOLD/CIRI./Q
GOt[1)/C'l R/S 
GOLD/CT 1(l,/X
 
GO [D/CIRII./Y
 
GOI.D/digit (keyboard keys 0 through 9)
 
GOi.I)/minus ign (-)
 

You can redefine the following key coinbinawions, but be awa e of Iheir 
default functions: 

CfRI/11 (BACKSPACE) 
CIR L./I (TFA 1) 
CUR./i (LINEFI:1)) 
CfRL/M (RETURN) 

2.9.3 Saving Key Definitions 

Once you define a key, it stays delined througho't your editli Session until 
you Ex', QUI, or redelhe the key. You can save key delinitious, Iiuwever, 
by incltding them in yoiir SUtlUP Commiand hIdC o1 in a 1lacLro hhle.Ihe 
folloVinlg is a sallleh Section fi'Oni a Stirttij) tliininld 1il1: 

DEFINE KEY CONTROL R AS "EXT IICIUDE 7 II(IIJl)E FI IE' "0 
DEFINE KEY CONTROI. G AS "EXT H 11l)-MA I l 0 
DEFINE KEY CONlRil, 1.AS "EXTI EXIT "0 
DEFINE KEY CONTROI. 11AS "EXT UIl "0 
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When you press: 

o ClRI /R, FIDT prompts you fi'l a fill,, to includie. 

0 CII./. Fl r pluts you at the lop rif the MAIN buffer. 

O CTRI./l., FI)T exits your editing 	rv,;,'ion. 

O C'II./N, I'D qits ylur HidilinV ioi. 

avio! 	 hi'1'l "('ction 2. I1 for more infor i (* i key ,l''fillili,,'' i.ll 
I ittild i l'S, 

2.10 Using M;iclOS 
FI [ all' w , \'on to d,'ine, a se'ries of ti,,,, iiiodl' ronlia,'ndsaa a i, o I ii.ht 

followil, wtion explain how and whv 'oil woll wal t to d(iI Ilik. 

2.10.1 	 Introduction 

A iiirci k a ':'t-jnr'nce of line-Illodo ollallida.; Il it i lli 'onll i'ca 1tl 
youi l Itypeti' nh.rr11 liillilt,. Yoll ui IOw I)I IN[ NIMl { l t o iill..il Ill ,!,l 
Ile 1iih1tii ll.'ii to the list of valid nluimod' conill ld'; fill fh hnali 
vowir editinfell, ';iol. 

2.10.2 Creatingj a iMaco 
Iln creati, a1lniarl', nasign a,n'i 111 for ''.;ailr'h. (*( )N(lEl Iq with Ih 

I)FINI* MAH(I() command: 

Next, iter a bluffer if ile ;amp nanI': 
'I I I 

Then., Iype Ihe list of line-modl, commands; in this a,; , ii v, Ih ItI, I I 
climnlianld to ciate a list of dates. 'Ivpe Ihe INSIER I coilhand follow',', I. 
the selicolon, one space, and Ihlen the IxtIll inoedrl,- hidl li', . ilh 
("1I1./7. to invoke the line-mode prompt. (To rtirn to Il,, ui utl linl, ill ,
MAIN biffer, entlr Ihe FIN)NIAIN l ini1d.) 

l rntil 
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L:lI execute!,ithat Clie Of cotliillilds whIlltevr you type file ia ime Ot the 

illtlCf,11Iilte Clttittlid, lit the t0t0wing emilniple:as5 5ItioWii III 

I Ftt lidIi y 11, 
2 Ila.iy2, 19138 
3 Duceiiul 9, 1983 
4 JanuaiIy 20, 1989 
5 MlLh 2k.,190t 
6 April 7, 1t9t
 
7f AllilLAL b, 199U 

2.10.3 Macro Functions 
Although macros Ldl COnltaiil o111V lille- 00h, C'lml~uidb, tILy ,Il,ableto 

f)etrlrll a Variet)' 01 LiTALtiOnS, ilcliditig '.zollowitig: 

* Macros can SET COliimil tailOr yOlt editilig w illi.nllltail ds tO bL. 

SMacros call contain a series of line' m11odC coininatillds. 

MMacros can COltaill a series ot key dulinitiinS. 

* Macros Cl other Or call up1mcri-oi f le'tlildefliln macros 1'1*I1 Lrom tiles. 

2.10.4 Comparing Macros to Startup Command Files 
Both macros ild staltiltp olmmllaild tiles COntatal lilC-moLde wll0ini11hnd, but 
macros are imore fl,'.,ible. A startup coliiid tile(tCe SCL li01n 2. i 1) ib 
executed once at the bCgillllillg Of all editing s Buitl.Ihit, yOUL Italllndl Mid 

access mialy differ Macros of tLOii aidilli11tsdoIngl8ill COntlizilizg difl'iiit sL-ts 
one editing tession just by typing tihe macro 111iiic. 

2.10.5 Saving Macros 
,ditiiig SUb Jiln 

used for the remainder ot the sebsioll. 5ilc tIlicy are hOCloce InI blulilib, IIey 
disappear as son as you leave iiT. If yOU zcaic a macro hithtllwal it to 

save for other ElDI SeSSiOnis, you Can ue th lil L inl(ildcVlWI L l mIl aI 

copy of tile rinotO illall external file. Wheii you ilnee that ili ) ail, ibe 

the INCLUDE conmmiid to copy the macro il) a buIter mil twn establibti 
the macro nie as a comalnlld with tie DLIINt NI ACiRt) comiina nd. 

Macros can be created at any time dulillg )our iili aid be 

The folIowing Cxamj de illistrates ti s pirocess 
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$ 

DI0K$ 	 [IIARNWF..[.IIFAI OWMAC. 1 4 linem 

Unrccogniznd command 

* ;0
 
,, 0
 
* 0 

E lame 

lttumbrr 

o Iho MTN MACRO command make;, I mADI NG a alii lin,,fiole 

O 	 In a now editig wersion, EDT does not recognize the macro named 

I IFAIJ)IN(; until you define the macro with the DIFINI AC(1 
comn n( . 

0 I1'INCI Ii I4 mnland bring,,' th,, ma1,t rn in rrnm an il d:ic, lilt, ind 

pouI- it ini tile holler named I IIAI)N(;. 

* 	 lIe I ,FI',l tIA (O command mi.ke' IIiADIN(; a validlin,' n ,o 
('oIlla, I111. 

* 	 'Yotor,,lln 1(, Iho M A.,IN b~uffer' ('Yoil 11111'-t h',vv Ihv Imllf'ot ,wnhinlim. 

IOw Ilh1.141I ,t, I % I I,(l the IW(I li3- h net im )1h,com mandl~lll)
 

1 ' I flAllr J(* co lmmand now fuorlion.: ar a lim,' 01444,d '1411' 114 

Note: 	 N acro; o.'tertid, liil-mode conl r . If yeoll creale a m144 .ill Ih," 

same name ani Crolllland, F)Ipe i l,1C,.a 	 v\isling line-rllullh rtiq tlh 
As longF a-:Ilw Ill;Ii iln olfft. 

thel efa line-Irulde command. If ,,'lI mleed to reestihlkh tilt' hIetill 

notlfile lill.-nllodhe Com mandlill(. 	 k I itonvr iid,!,, 

wwlihe (lETAR (diliial'l,111-

Iuffer wilh tile -.1111v' 1la11e. 

ll,;( 	 (if tile Iilnl-odv Command, command I', 

. "1 



Editing Files with EDT 
2.10 Using Macros 

2.10.6 Including Specifiers in a Macro 
take h',lecileieS, y)u mutbt include 

the appropriate tpecilier in the imacroi text. For example, if ),ou crvatt a Inacr 

that includes a substitute cominand, )ou mu.,t tipply the 1tiiiip br ELI to 

use with that co1mmand. 

Wheii you use line-imode coinainuds 1hat 

'Yilu can not use the SUBS I'll U [E coiimand inia ni.ro arid mLaJLLt to eLter 

tile strilgs alter typing tle i.ac,. name. 

The sane rule applies whel you use a coiiniid like IY1f ii yout mltio. I1 

you want Ithave a t)iuid tlt ,UtOilati ,lilytypeS tlhe oi rent line and 

the next 9 lines, yotu cal create the iiaicru X 1' l'L: to be: 

TYPE rHhU 9 

You cannot, IUwever, reate a Ct)llllllld thatlt, yo h thee it nuiiibelr of 

lines to type and alitwsN, yOu to enter the final digit floin the te1iikiiiil. 

2.11 Startup Command Files 
t, lieimnh 

when you invoke LI)I'-- before yotu i,_t tirOl tile oet.i t i iii 
A statup colmand le cotains lI oiihltsm that ,i exeumlted 

eve (t a 

use s1.l'trtLp Conulndild tiles to CtUstoii/V' yOrM) [ ses,i fls. 1 oiltl 1 . la'. 

staitul commfliid tl", n ither your ii et or tdian direc tloy L1tiit. o the 

line mode coninmiANil, that a startul npinunamid tile imiiFlit coiittaii ,at. 

,a
SI)EFINi KIY comtimands -- Iro itlttline the tuimttioti invoked li,'tututiol 

key, a r ,.omatimim iailh.ti ai e edlit i ii kmke'ypadkyLpd ke.', a vlitIe yoiu L' 

II ide. 

SI)L[INE M'I(l) si a1 iime with a Stliufmi12e ofCROiimmands--l0 to tt'e 

line editing Lomnmant i ext bullhr. )',ilal inivike thestried a t niten 

tt tiel ce iliacro ill toiilet hlue ditingby eitillig the im,mmiiiL ilte 

asterisk pi Oiilt. 

" INCIL.UI)IE wLoiiiits --It bring tv't lil a tile into a te\t buller. You 

i tlli load s into 'Iniight ise thmc lai, a butel', ofr 1t till a biltl with IC 
'.


that yoLAUllt l u 

* SE i Lcommat oI eStablish 'll I)riating I)paiiltel.sl.. [:or t,\,iiplllC,, 
sE1 TAB uaktillito the iiicliet 10r sti lltLirl.'d Itbs, and 'EI MtD)l)E 

C I IANGI: invokes, ke y ,ld Imiot'. 

llieln you begiii all til lion. I1)1 aitomatically seal lies yoir cliremt 

tnp k tilt liiil'eddirectory for a stil ililliaimid :1)I IN LI) I El-)I thm iiiocCsses 

tht lit, It)),oti. For exai 'ihe,if you 

create an EI)TINI ) 1hWtle di inclidt the tolhowing line-mode Loiiialii., 

EDT automatically e\ectis the e coiiimand tile iext tiim: )olI inIve EL'): 

the commands in tile giini i cOiltl 

$ I . 1 0 
eXIL
InpUt, file duuu iotl, 


JEOBI
 
0 

.
O IDT is invoked to Create the tile namiited L) lINl. ) 
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2.11 Startup Command Files 

o) 	 SII QLIII-r supprPese the hell ocnmd wh,,n 1DT1prints an c'ircir no>... ,,' 

(in 	 keylpad mlode). 

O IFl NONUNIDERS uppresses line nicochrs ill line mode. 
O 	 Now when voi invoke EDT to edit i file named I.IST.)DAT. Ih,.


(comiiand EFI)IINI.DI"executh
1 il below VOU gain conhl f Ow 'ditl' 

ll'ealle ) IINI FD)I i'; Ohe def'ault tirtnl wrmiiand file. ','oi do n t Icy,to,
11,1111' it in tie0 (ci1111a1l line. If Vou want IH1)1 to urse a 's'latl (c11 ncIlnI 

1 
hil,wilh another ni.,e, \oul nuist incil, that omlrmand file spe ilicatioln in 1ih'
 

II)11iFI: ) I colhilmi line.
 

Illi 	 tvlowic, ei Ivnl,, h crate a two,emo,'ntates o lii,, 4l.ltop
 
cOcc Icilid file:
 

Input, file donc nnt. nfirt 
IFOB I 

In this exaiijlh,, the cn1e of yccr startu command file, ik rl: Ipli 31 It
coilains two SII uollianls: SHl NI(M)l): and ,FI I INli;. SI 1 

' 
1I%)1! 

. 

Cl IANGE caue, i)I to bhegin oi edililing ',',,ion iii keypard motle, inl 
SFT I INF.q 5 limils the diIplay of text (olYo'r ;vreen to five lim. 
.lse lhe qualifier /O.NIIAND- with the Flill V',:llc aud to iildi(ae thesli111) coocnrlacd i', \'oi walt El)I to o;,'. Iliefollowing cucucul lii,,

tlls II)I" to execue tle line-mode conmmanil in the startiup command Ileh
na,,d 5EIUIP.II' to edit 	a file named FULN.FUN: 

$ - . ' * i - ' :. 1 . 

The 	 following startlup command file Contains two SIET comnmand, three
 
IT)F INI KEY commirnds, and one 
I)FIIN NIACRO command: 

SET WRAP 6n 0
 
SET SEARI EXACT
 
[ETItIE KEY ;().D W AS "CIICcJW." '
 
DEFIEt KEY CUiTRnI. 13AS "EXT INCLUDE ?'I Cl.i)E FILE: ' 0
DFEFIiE KEY C(IciTRnc. G AS "EXT FIND=tA[IN. " 0
 
FIiiri-C tiIERAI, 0
 
IniSiI sEFr qEARCI (;IrFRAI 0
 
DEEV (EI".RAI. 0
I tIF* MlACRO 

O 	 Ilimits the line length for inserting text iii keypad niode to 60 charact;. 
O 	 ( a ces FDT Io match exactly the caqe a id diacritical marks (for exalllh,. 

,iave accent or circtinflex) oif lehtrs in '-arch string,,. 
*Oiefines (21P/W,V to change all lowe,'a,me letters in a word to cill,eruawi 
O 	 Defines (*1'?I./13 to extend tle INCA' I.l: line commamd to keypad mcilh, 

and issue a promlipt. 

O 	 riefiies (.TI'R I.C, to return to the MAIN buffer. 

O 	 (.'reantu' a Niffer named G'NERA!. and moeq there. 
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2.11 Startup Command Files 

0 	Inserts the line-mode command SET SEARCH GENERAL.. 

Adds GENERAL. to the list of valid line mode commnands.O 


O Returns to the first line of the MAIN buffer.
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PC COORDINATE CONVERSION PROGRAM "CONVERT" 

WAPDA users who undertake different aspects of area planninghave to collect data in different forms. 
will 

Maps of divisions, towns
and other areas will be a part of the data collected.
discovered It has beenthat maps of adjoining areas requiredhave different scales for a study may 
may have 

and different coordinate systems. Some mapslatitude 
and longitude markingsstandardized as well. WAPDA hasLambert Conformal
the Conic Projection based 
on two
Standard Parallels as its standard rectangular coordinate systems.
This system is being followed
plotting hy all the mapping contractorstheir maps inand determining relative locationsfacilities. of suirveyedThese maps will be available in due course of time.
 
For the maps currently available, there will be a
ue a frequent nendsingle standardized to 
system, 

rectangular coordinate system. Thisas described above, is 
the Lambert System.
describes the This sectionusage of a PC based program "CONVERT"to convert which is usedfrom Geodetic Position (Latitudes/,onqitdes)System and vice to l.ambertversa. Pakistan is covered by two Lambert qridsi.e. Grid I and Grid ITA. 

Thi.q section l ists the Area Boards covered under eachgives grid and alsothe values of parameters required for conversions in both qr ids. 

Tho step by step procedure of using the program "CONVERT,, is givenfor the 
users convenience.
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INFORMATION NEEDED TO RUN THE CONVERT PROGRAM
 

CONVERT Program 
users may use this information for converting
coordinates from Geodetic to Lambert System. 
 These are constants
for Grid I and 
TA of the Lambert System covering Pakistan.
 

1. Lambert Grid I
 

- Regions covered:
 

Faisal abad
 
Gujranwa la
 
Islamahad
 
Lahore
 
Peshawar
 
Multan
 
Quetta - Loraiai
 

Inputs
 

- Standard Parallels
 

290 411 9 "1 
350 18' 51" 

- True Oriqin
 

Latitude 
 240 16' 0"
 
Longitude E 680 0 0"
 
Easting 2,743,196.4 Meters
 

2. Lambert Grid IIA
 

- Regions covered:
 
Hyderabad
 
Quetta - Turbat
 
Quetta - Kalat
 

Inputs
 

- Standard Para]els
 

240 0' 0" 
280 0' 0"
 

- True Origin
 

Latitude 
 170 45' 52"
 
Longitude F 74° 
 0' 0"
 
Easting 2,743,196.4 Meters
 

(10
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SAMPLE RUN FOR COORDINATE CONVERSION OF
LATITUDE AND LONGITUDE TO LAMBERT GRID I, IN METERS
 

This is 
a sample run with the CONVERT program, showing everything
that appears on 
the screen. 
Two points are computed, one of them
being re-computed because of a data entry error.
 

D:\>CD COORDCON
 

D: \COORDCON>CONVERT
 

Welcome to program "CONVERT"
** ***** **** *** ** ****** ******** **** *** 
(by Karl E. Kleinn, Copyright ].9R8)
 

Your diskette also contains the complete User Guide
to program "CONVERT" in an ASCII file named CONVERT.DOC.
You can 
print this file with the DOS "PRINT" command.
 
Some prompts -,how 
a character in these brackets: < >.The character shown indicates the program default; when
the displayed character shows the option of your choice
you only need 
to press the <ENTER> key (carriage return).
 
When keyboard input chosen 
l.ator POINT ID 

is ( K at first prompt ), theprompt displays <COUNT>. Pressing <ENTER>
at this prompt causes the program to automaticall.y assign
the cutrrent pnint count. number as a point -,-) -'tarting with 1for the first point after the program is st.rted.resulting point The
TD will he right justified :.n thecharacter output field. ten(0)

If you enter a point TD it will beleft justified. 

G 0 0 D L U C K
 
Press 
 ENTER> to continue <ENTER>
 

POINTS TNPUT FROM KEYBOARD OR FILE ? (K/F) <K> : K or <ENTER> 
DO YOU WANT TO CREATE A PRINT FI.E ? (Y/N) <N>: Y 
DESTRED FILENAME FOR PRINT FILE ( WITH DRIVE ANDDTRECTORY TF DESIRED, Uip TO 40 CHARACTERS ) :PCOORDS 
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ASCII OUTPUT FILENAME ? 
( WITH DRIVE AND DIRECTORY

IF DESIRED, UP TO 40 CHARACTERS ) : PCOORDS 

OLD COORDINATE SYSTEM ? 

0 FOR LONGITUDE, LATITUDE
 
1 FOR UNIVERSAL TRANSVERSE MERCATOR 
( U.T.M.

2 	 FOR STATE PLANE LAMBERT ( INCLUDES ALASKA ZONE 	 103 	 FOR STATE PLANE TRANSVERSE MERCATOR
 

FOR ALASKA TRANSVERSE MERCATOR
4 	
( ZONES 2 TFHRU 9 )5 	 FOR SOUTH-EASTERN ALASKA OBLIQUE MERCATOR, ALASKA ZONE 	 16 	 FOR MAP UNITS OF EQUATORIAL MERCATOR PROJECTION

7 	 FOR GENERAJIZED LAMBERT CONFORMAL CONIC PROJECTION WITH 
TWO STANDARD PARA.,lLELS 

tlTER 	 THE APPI,TCARLE ONE DIGIT NUMBER : 0 

DESIRED NEW COORDINATE SYSTEM ?
 

0 FOR LONGITUDE, LATITUDE
 
1 FOR UNIVERSAl, TRANSVERSE MERCATOR 
( U.T.M. )
2 FOR STATE PLANE LAMBERT ( INCLUDES ALASKA 
 ZONE 10
3 FOR STATE PLANE TRANSVERSE MERCATOR

4 FOR AtASKA TRANSVERSE 
 MERCATOR ( ZONES 2 THIRU 9 )
5 FOR SOUTH-EASTERN 
 ALASKA OBLIQUE MERCATOR, ALASKA "ONE 16 FOR MAP UNITS OF EQUATORIAL MERCATOR PROJECTION
7 FOR GENERAIZED 
 LAMBERT CONFORMAL CONIC PROJECTION WITH 

TWO STANDARD PARAT,LEI,S 

ENTER TH1E APPI.CARI,E ONE DIGTT NUMBER : 7 

DO YOU H1AVE AIJ, PARAMETERS AT HAND TO DEFINE THElAMB]ERT PROJECTION ? 	 YOU NEED : DEG.MIN.SEC OF THE TWOSTANDARD PARAI,,ELS, OF THE CENTRAL MERIDIAN, AND OF THE lATT-TUDE FOR THE Y ORIGIN ( WHERE Y = 0 ) , 	 THE FALSEEASTING ( X VAUE ) A'T THE CENTRAL MERIDIAN AND ITS UNITS
( FEET OR METERS ) . AND HEMISPIHERE FOR THE PROJECTION
 
NORPTH OR SOU TH
 

Do you have all those at hand ? ( Y or 	N ) <Y> YY 

NORTH OR SOITH OF THE EQUATOR ? ( N OR S ) <N> : .N__ 

DEG,MTN,SEC OF STANDAR) PARA,T,E, WITH SMALLER VALUEOF T.A,'IT(JDE, 
USE DECIMAL, POINTS, SEPARATE BY COMMAS 
: _29,_41.,_9. 

DE,,MIN, SEC OF STANDAR) PARALLEL,WITH LARGER VATLIEOF T,ATITIDE, USE DECIMAl, POINTS, SEPARATE BY COMMAS 35.]11.,51. 
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DEG,MTN,SEC, OF LATITUDE FOR Y ORIGIN ( IS ASSUMEDTO BE IN THE SAME HEMISPHERE AS STANDARD PARALIELS ) : .24.L.6._,Q. 

HEMISPHIERE,DEG,MIN, SEC OF CENTRAL MERIDIAN
FOR EXAMPLE : Wq3. ,30. ,0. ------------- -E68.,Q._,0. 

UINTTS OF FALSE EASTING ?
 
I IF IN FEET, 0 IF 
 IN METERS <0>

ENTER THE APPLICABLE 
 ONE DIGIT NUMBER : 0 or <ENTER>FALSE EASTING FOR CENTRAL MERIDIAN, CARRIAGE RETURNTO DEFAULT TO 10000000. FEET ( 10 MILLION ) _2743196.4
 

DES FRED NEW COORDINATE SYSTEM ?
 

1 IF IN FEET, 0 IF JN METERS
ENTER THE APPT,TCAI3TE ONE DIGIT 

<0> 
NIIMBER 0 or <ENTER> 

Codes and names of all spheroids this proqram has available 

CODE SPHEROID NAME 

0 EVEREST ( DEFAiLTS TO THITS WHEN YOU PRESS <ENTER> 
I CLARKE 1880
 
2 BESSE, 1967
 
3 MODIFIED MERCUTRY 1.968 ( FISHER 1968 )

4 INTERNATIONAl, 1.909,1.924 ( HAYFORD 
 )
5 WGS 72 ( WORID GEODETIC SYSTEM 1972 
6 NEW INTPERNATIONAL 1.967
 
7 CLARKE 1A66
 
8 WGS 66 ( WORLD GEODETIC SYSTEM 1966 )
9 GRS 80 ( GEODETIC REFERENCE SYSTEM 1980
 

.10 AIRY
 
11 MODIFIED EVEREST
 
12 MODIFIED AIRY
 
13 WAT3ECIK
 
14 SOUTH-EAST ASIA 
 1960 ( FISHER 
15 AUSTRAIAN NATIONAL - SOUTH AMERICAN 1969 
16 KRASSOVSKY
 
17 TIOUGH 
18 MERCURY 1.960 ( FISHER 

FIND NEW SYSTEM SPHEROID CODE AND ENTER THE NUMBER 
( CP> FOR EVEREST DEFAULT ) : Q or <ENTER> 

COORD.SYS. 
 ZONE SPHER. UNITS
 

OL,D SYSTEM : 0 0 0 0
NEW SYSTEM : 7 0 0 0 
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LONGITUDE, LATITUDE INPUT IN DEG. MIN. SEC ?
DEGREES WITH DECIMAL FRACTIONS ? (2), 
(1)
 

OR MAP UNITS ? (3)
 

Enter your choice ( 1, 2, or 3 ) : 
 1 

POTNT TD (UP TO 10 CHARACTERS), <COUNT> : 1 or <ENTER>
 

ENTER IEMISPIERE (E 
 or W) & DEG,MIN,SEC OF LONGITUDEUSE DECIMAL POTNTS,SEPAPATE BY COMMAS,E.G.: W93.,27.,45.1 2 3 4
 

E or W and Longitude :E2-,.,0.
 

ENTER TATITUDE, AS ABOVE BUT 
 N or S FOR HEMISPHERE
 

N or S and Latitude : N3 ..
1 

GEODETTC POSITTON ( LONG,LAT ) TO: GENERAL LAMBERT CONFORMAT, CONITC 
USER SPECIFIED
 

EVEREST SPHEROIDrm"TrS ARE DEGREES ,MTN,SEC UNITS ARE METERS
 

Point TD : 1 
 , Running count No. : IX,Y '72.000000000 31.000000000 X, Y 3124R05.2 755430. 2q2vInIITIrDE E 72 0 .00000 , IN MAP UNITS : 90720000.000I.ATrTUDE N 31 0 .00000 , IN MAP UNITS : 7590000.o0 

Now point ? (P), Change woordinate system ? (C), or Stop ? (S) 

Entor P , C , or S <P> :__p_
 

POTNT ID (TIP TO 10 
 CHARACTERS), <COUNT> : <ENTER>
 

ENTER HEMISPHERE (E 
 or W) & DEG,MIN,SEC OF LONGTTUDE
USE DECIMAL POINTS,SEPAPATE BY 
 COMMAS,E.G.: W93.,27.,45.1234
 

E or W and Tonqitude :74_._.. Note: This ais mistak which 

will be corrected by
re-computing the point.
 

ENTER L.ATITUDE, AS AOVE 
 BUT N or S FOR HEMISPHERE 

N or S and Tnotitud : N33,Q.,0. 

Point ID : 2, Running count No.: 2X,Y 4.000000000 
 33.oooooo 
 X,Y -2878442.402 2710046.542LONTTUDE E 4 0 .00000 , IN MAP UNITS : 66240000.000LATITUDE N 33 0 .00000 , IN MAP UNITS : 76680000.o0o 

Now point ? (P), ,Changn coordinate system ? 
(C), or Stop ? (S)
 

http:7590000.o0
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Enter P , C , or S <P> : P
 

POINT ID (UP 
 TO 10 C"ARACTERS), 
<COUNT> 
: 2 Note: This is to 

re-compute 
point 2 above. 

ENTER IHEMTSPIIERE (E or W) & DEG,MIN,SEC OF LONGTTUDEUSE DECIMAL POINTS,SEPARATE BY COMMAS,E.G.: W93.,27.,45.

1 2 3 4
 

E or W and Longitude : E74.,0.,0. 

ENTERl LATITUDE, AS ABOVE BUT N or S FOR HEMISPIHERE
 

N or S and Latitude :_N33.,_O.
 

Point TD 
 : 2 , Running count No.:X,Y 74.000000000 3
33.000000000 
 X,Y 3302979.229LOlGTTlDE 985548.57r,
E 74 0 .00000 , IN MAP UNITS 
: 91440000.000
TAT7TrJDE 
 N 31 0 .00000 , IN MAP UNITS : 76680000.000 

New point ? (P), Chango coordinate system ? 
(C), or Stop ? (S)
 

Entpr P , C , or S <P> :_S
 

FTT,EAME OF 
 PRTNT FILE IS : PCOORDS 

ACT O!JTPITJT FILE IS : OCOORDS
 

Total 
 number of points converted : 3
 

Stop -
 Program terminated.
 

D: \COORDCON>TYPEqCOORDS_QORE 

1 
 8489990.973 
 2527269.934 
 7 0 0 0
2 2369898.330 976794.625 
 7 0 0
2 0R517877.070 
 2816964.192 
 7 0 0 0
 

D: \COORr)CON>PI!NT-_PCQOPDS 
Name of 
list device 
(PRN): <ENTER>
Resident part of 
PRINT installed
 

D:\COORDCON\PCOORDS is currently being printed
 

C: \CnoRDCON>
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Note: The following is the printout from the PRINT PCOORDS 
command.
 

GEODETTC POSITTON ( LONG,LAT ) TO: GENERAL LAMBERT CONFORMAI, CONIC 
USER SPECIFIED
 

EVEREST SPHEROID
1JUPT'S ARE DEGREES ,MIN,SEC UNITS ARE METERS 

Point TD : 1. , Running count No.:
X,Y 72.000000000 31.oo0oooo 
 X,Y 8489990.973 2527269.934
LONGITUDE E 72 0 .00000 , IN MAP UNITS : 90720000.000T,AIITIJDE N 31. 0 .00000 , IN MAP TUNITS : 75960000.000 

Point ID : 2, Running count No.:
X,Y 4.000000000 
 33.000000000 
 X,Y 236989S.330 
 976794.625
IONI, TTE E 4 0 .00000 , IN MAP UNITS : 66240000.000LA'T'TITT): N 33 0 .00000 , IN MAP INITS : 76680000.000 

Point TD : 2 , Running count No. :X,Y 74.000000000 33.000000000 
 X,Y 851.7877.070 2816964.1]q2I,ONGITI;DE E 74 0 .00fl00 , IN MAP UNITS : 91440000.000TAT[TUDE N 33 0 .00000 , IN MAP UNITS : 76680000.000 

((6
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', t: way to t t.liarizu youtrse lf withI".:ad Lht ,pi'ai.,n o 0:this duI cumentaLiun C.IJVkT i: toufirst and Lhen uimpjy s t.aw i.li JL. . At. f irst 

L,. pLr'-grall and ,Ja.vYou shLioituld carefulliy read eacN PVRT
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I lit; LILIthJu o t Lhi so-'tLwarc, rl'erCLlULion. -erve all. rigihLuand tlLMhorIzaLlo for IIsuU of Lhis 
f ril d r I ill I., li,, I,4: .p'oduL:L ( Cu, .rgjitL. 110 ). 

Fot 1:urLii t" in forr' Lion or ass.isLaiicu feel free LCo Lotat Lhk- L.IULhl' 

1(ari E fuK.> inI11
6b JU Lt Valley DriVe, I0jui
'rIh'igfhPUd, Virginia 22 Th,(70I)3) tit;t3--1473 



A(* 44* * * * * +-f. *'*- * 4.* * *' * +
:4; Program "CON VERT" t 

by: Kar.1 Le. Kltelnn 

"anc-iraJ. DeSCrlpjion 

t c~giaw COOJVERTC" WIJ j ccizivc, coordina tesI ulec OfUIA Cc'Or d i 11a 'r .icudxt.- L Yi t ein to c, ajI Lhe!r L eijGJo nvetrs I IAs Iut tU cooci'dilzu sae~ysj ciis I isLucl Iju~ci 
be L, c (,.(Dl . IjlIe' dI, o

Ly!s LCu G hitaa Lo: tak*. n 
tc) any LIhuA cif L IAOI, LIdi niA~t'.:jaja± uL LhL L Lli,to. Et!3SUL-L

whIAci CoordiinyVLjt vwanL c to .- lvu.' L C 
te sy tj.ui andi 4coao,i- li i.). ALBIIU tu Lliu daIIu gLugrap muo12e auA Lhw 

iipt o ' , di i Hte-I COi e1t 
11111at 

1 dL~ ,Zich HAtel) Whii I i .J ~ aMilu~i tI l'.Ii JILI whaL t 
d Op IS Ell'(. .Iva i I b1e,tu I'uefifl*~ l W.I u *.LA tt-1 It Val 116H ic Aj.I,A I~i lktil in.v T).' upvjj.,tA,a fjui, jti j <'i .ai LI jU luch r c~r ~W i j Ii.. L u p -cc'IIpt%'iawy

y.. uny iw,.1.i u pr±jss L.1i' I-AIJ1'I lwy Cl'ig-vk turn ) a 1 tLhat 

WA I y(. -ti al.iu L, Aic a t,L 1:i t, Y11CrlI Aa I 11 I l Lta Prig mp. 14)111-311 ZL1 . .'jd t.A.-1 Jv'L- ( tUUT I LOL ,ktt P01 Ill.11) ) Will1 dj i Jay ()H N'5UU > u a 'ifii3A'a 'IiII 1. TLU hijujia tt.mLi: numbIA'L I'.w'wII d A ".~I"AAfci .l', ; i j CAL poiii, CLLLJAL itiiiii 

(,tIivettU n t I 'frm
I Ian /'i-lI -- ',I 

any 0.0L. SONe]amiN~ A~urd ina LuOft hlitka S~ysLt-,) al you hed ( C'tie 1YOU*11-n U a I I~L:Lf to Rn.~O- 11 a 1,.,(iilbcuir L C~o nfoiiia J GcoaI Ii 
is whe thur Lt 1j.,11-L iculatPrUJect. j L,III."t a T'Ira1IS V(:t. '. hR.1a -- 1 e 1ii 

ye iL; Nf' ic a I IvLcj I t p.)i it v~~tzIti: LjA * iI ~i ' A L oIl L t ~ j ~ j ~ Y dk- i i L i i '. i j 

.3 

w 

p.' 

h i 

r 

j 
L .-v . I L t i i i i~ t WOLI si l~e uj 
Ai I . Uthe t apWI a t i .AaA 'I. I LL.1 lh'j Lt,eI&rI jj 11 Zclr - yll L.,.DL'P.ft!ik i LA lis u '.A in L.'u t %4 tLh t , 

k v~;e u.~y ~ W/illsajn e ia IJd u'.aa~ li j e l j L' A ti l 

, I. v i *Maiii Lion AlaL LIVULghIA3 t L&I L!d L ud 

AIliAI V-.. U . . VA A '.'eiii 13u PI'urcZa t(JL ( , T. M.A t 1U.6a. 6) LWt 
) , rd wido.1A ztnte Gouredla tt, ',)y!3 LuAAAz bciu'..aIA,, -Ii II -- V ueul L Li o ( 

on1 Li Lam~bue~l, GoitouAL,:l.kI id J tida,;s AI a 8 ka ZoniIe .1UA I I II. ,i. 3La t..: 
WA 

V I oivJO ACord 1 al LL; Sy~j tiiiz baued oil a TrLAn!juvu Hyec Lor ~ 
A Ian J'.L S ZOAAle-.'L LhULIL1.g!A 9 baified ona mud IlkdfAOC Trnvr VUEsuA~ 1. rEC Lul,
T1e':~~ ila Lki L' 'LA tucl of AJlaka '8 Zunku- 1. C uiiRateZllAn l .iqLI6u He'rca Lor AUed ilProjectionl. 

Pacge I 



6. An arbitrary C'"ordinate system for an EquaLorial Mercatoras u.Sed for Prou ,.tionmarine navigational7. charts.A user defined coordinate system for a large area Lambert Conif'ormalConic Projectiji basud on two standard para]lels.

ALL Lt;Lau P.lane 
 Co,_,rdinatu SysLems are based onaZd thu NAD I92''1 ,_'JvzonLa]. adjust*menL 

Lhu C~a rltu IU66 3pLhwzroid
ilina Lu datum. V01i'J.Vs tr In all Lthurlld here pla n -one of 19 available sphrclds can be selected. 

J La L ai'd 0.) T..1.M :oordiL atbe a y t',stJ 
are ill uniic, wwv *. t.Iows ycu ., Ls o-If m I s " )rs.choose feet 'V ,VE '' Jor boLh Lhk:i ilAL .Thlu iuanis LhaL yoI iiuL t know the 

,i d OU LpuL c'.jot'd iiiLn.ti. 
k.onvet' Lo" U.T.M. 

un its of youLV i npu L cuordi natL.tS .you need not know I f yol
Lipe~iI:y i L " &tiNVk['£"' 

the UTMI zone n*umber. it yOu duwi.l1 determin 110LJ.t based l t.hu ungitLcic CL each P in L' lke ucu;rdInn I.e systun for' tho EquaLourial Ii']ocaLLor V.cLjunI / I Ou ,.:, ud u t, uies tii La3 ofucd (l n iLLid,- I IdIlU,il dkLlt.tU'i1JjiI , , :.Li'.r acf I- I,i ' ,ioLidir, t.oth applicable
,,i LhLmy ekiunz.inuns. 'hese uni UsAre il wvit eLhe sarIu ord,Lt I iut li' l of inagli ud as Ill iiqLie Iu'ldwi.CI fooL. like _-ucrand are a Iways poaJ Li ve.
 

J'LJd'ji pus.i Lion 
 ( JLun! i udo ,, jaLi Lu ) call bu input alld OutLpuL il Lhroe 

e I)ILt ci!. '.!CulndJ ( wi L11 hemis phul. cods, i' or11; for I a, .It.ki -d W fur cluig LUNd;.When enu rilng this01 s..'mr-_a or ,,eipav'- atLor 
I u,.m tLhe kevl LLbOaIld L)l. IP' usebeoWeun2) [)e4',Les tile hemnisLph1and dci li I frac tions 'u (:tde " d "-niof degr'ees C where .1lg .AidTIaLi Lthiud ;,., Lh 

WuLt 

I l i 1- is neuga Livu
 

Livu , and e :3iL iiLug 
u i LL;. This wluI:3 ii-,.[LId 1d L,, ewli[Lh .ge'-,uje 

i L u .s I ... Lu c tul'.ioIS.tic P i aS I/ ' 1 L-.. a mrapC i'Od Ii a t;iS. ThU I.''AJu:t.ion,- ;.; I i of such is;Ad- I ma py I.ldrI drl: CI ,o'ln :; 114M I ;Pacedi tndk:t I k,u anid u,,-! LJion.. ' l.a Li.LuCLe Th,., LII,.LL:3. -k1i f£ted easL are I/I.,v 1 () (lei?'. UU of cdsPOJ i Li Ve s 'u (; LhIa L onJ101courd i li. LOS res II U woJhas wIld ( dt-II,' aU8Ib' a value ot 6'1 , b()0, 00 at Lhu l 8U. ) * : 31t)U. ).equaLur which iJ a iso,. t. li: I t-enwI, l'thridian whet'; .[on it Lude 
Liv VaJ.u of X 

is Z~ruIt)
 
,,i ca ,jV-31 LlStz: Lhis Pi'uj g'ram 
 Lo meruly convu, IIuoigit, tid,,tie, uI." Liti: Lhtj'e _ 1:i Ji.i Ludu from1u u t' iSUIstLed Lo cne of Lhuo t '. 

zipltUL mid utuLplL UpLionis 

in, .:a il tiiit LLte C ,'U dL , sl youli ,. .. 1,IIL iS 
Le Q twit o OiivurL ill LirwuoL'., Se L,.,t... d di.flurvtii Lby t.heo ways. 

I I.L.11 , Vi 
L pp'. p ' in t, re-op.., '3 Ik-,, thecli will I c. P C 1 011 Lhe se [L" ''ILi L tk'sck'ouii.-i., inL All ot., .i. 0 WI:.i. . 'l'hiJ isI .lt.- I;. SLi L I. pFl'O 1cz l : LA ;(; I1Isallie I'Uriri:,InL L LhaL Ia JI" iJ : . 'lil m a ,; 'equ if'd lfu al, / ;CIl IYou'LAL can in-U L LhC' Ii I aga ii Lu Lo an't, ihu . ,..itYVe-I'S i i. 

S. COul'dil abe input., 1:rom keyboard. 

ldli:ui YOU want to CoiiVLIL t on 1Jy a faw coordiiati,;Imply tlypt- Lhen qli ckJy yVon migfhL wamtil a L the keyboard. Lo ..nlu The 'esul tsucncreen after tzach entry. When 
are JnsLanitly diapi.,JLyudyOUL, cr'a!.C: Lt Pintabl *ue this opLi Oi YuLi caInI aIJ.Uk.,oULput file :1hOus..SiiIultAlI4ouLslV which cuilLiti L1j1 V'sul Li 
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inLhi- Sd wmt- fu-,Iija 1. j Lh,:y are disapi LQ/(.ed onLhoj JCI't-,ri1 Wholn yona .~ f i Iisit. I wi Lii 	 ai I civrsjxaand Loll " CONVERT"1 Lou a op you can print Lhib fi lt f-ur
Lt hL4 y rccc.-'rd C,I Lha cveson.Thisj may b.- uszf tkl if you-.LIA Lu on. 	 cis-Lhu~ ilIPLIL UaLa. YOU canl, of Course, prinL 11-also thu kCl I OtUtL[-.U f i I creatLu

61l1ilig4 Lhat UtUSSiOll if YOU want Lo sou only U11L'eSUILS. 

L Goordjidlit InpuL from1 anl ASCII file. 

Uii~~ CIl eado r cu'ord I naLes or tgecide Lic pu i.Lic'nS Iirom ail A.J I iile and
i Lu Liii ruli11.l Ls Lu a L iniiliaL' file. Tho order 
 o-f dLA i Ltiiu iii you inpt.
It W hu L. a I ways bin Lhu same and there should Le only unji poin LUe AGSC I IA12C~il pa:r li me ). Thu aC LUal forinatL coui d L:u ckalrigud a inc-e Lijalt. PuikiRANdk':-S.crI pt-Oys re bL.ured In M1 tzx Lernal 1Li .1ke ( Cl i1lLlT). ti I Sv..u aret- very 	 wiprof lc le~n L Lii L'ORiRAt4 such a change is notLl'uitiei 'I'leA:-CI [ '.,ULp-U L f' ie alwaYs contains all liiLudtemuns Uiid-zr 'i)" beoI-w. 

, ar Liig -. n I'a1e cd Lhis documentL are lis tings of S0me sinaSINA fiij 61104iowz: 

ti1 .z dcitai lorihiL, ok Lach rvec:ord. 

i~ico-rif da La i Limsm~ ius L be 

a ) P"--Y X ,Y Coojrd i Ltus of all. upios inlCiu.d jug "HAP UNllITS" oiL'u~ u
batIi Luda LutL hoL frLuong. batL. in degrees wi tlu du-c inja I or in d r
IhinkILQc3 acil Land if allI points in Lhe fi i are i11 Liiu 5Ai coordi 
tia I'. aos Ae and conversion for all. point s 	 tis to bu dou-e acor4:1n 
iIMLP~.Cud~h~ updiflno urs spoc ified dui jg Itthj in tetrac 1.1 Ve .lalOgU:
ltii 1 iiI11-A A , ' 
I I Your 

NU 
i 11u[t 

, 
I. i lu du: no L con Laii±pu in t, 11) '!3 i L. do0 s nuot. in- I Ir1ht oit L .L iwi [. merel1y have blank s pac-.,s fur point wuiiiri as 

ia 
howti aw~ Liiu X iii I uoordinatLes are in Lliic prkotol fiecidH. 

bj) F-..i A(, Yzod.1n as: LtiU.ex "i)" 	 a bovto it- thu codjILL y .~lv'na.iL eJJ)rEJ EQ ibr i po i IiL are: o L be r - Etd tkirun L IIa i i i t.t Liii ( L I iziL 1Li 
il you Le "J at. the3 promrpt whichA asks, tor Lh:.'e ibr con-de. 	 Vi- j LiAo! 01,11IJA1 ). TIi'Ibi F3 aV'iuI I l you. t o k-:o i vet,-1', :u.-1aId mIa Lu cit Ii fUd 
McuItrent, coordinate systems to Lhe same NEkW U001idiINAf ;Er~ int.Ii'- -3ainu I:'r-:g1'amn r'uI.
 

I ' i, I ii hkIT X . Y , t...X R1) fI IA'1 , ZoNE , L; IJI 11)u, Uifl lI 'S
 
IhiYS'1T GCODE CODEP GIJIE 
 o 1)E

Thi: A~jU I.i OU LILL Jilu always cliLai us Llii coordinti.- Lt:5~um Luir anitu Lu 
t.-I-' t. 1i4 11"-, 1 1 lAd te LemiE3 code ") i'"t:lng i udo I A Li "Inid I ndunL s are nut. M AP' UITIIS"~. TOi ASCIJI outp.1 fiA, a Iso CLIIIlta ii IJACt 

cme tciiangl A .11:[ct ac- oin t in degr~=S , VlL Lu,H. . d Linud i nI'. nrywa wiLh cJiA. 1tracftL Lions except. four HEW GOORDJ)I LIAik ll &1 

it Lhi., AL;U.i I LILt .t il ild 5L~blUeqULtiy Ali-ad iltl iipL Iil,-. Ihi 
on ,l 	 r lice a~uij *i a.Itis arc nu I. rad by 'CUVE'lil. Thue -ol.rd ict Lv 

iJYi ouir.a~ait- aC only rua:. inLiIf "9" waH --n L. rud aLt. iiij OU)Lux 

t.:t I iUi. [IATVI:l ~~i'Li p uom. d~ixuIng Lhej.- In Lou-c .1Ve il
 

I ,ii ! ** I t ic Ii I ItLu . i IiAt U" a t ( )I, Di Guuiw I LATlI prYJo1.L' i Lp ) , if Lhli
c,.~.,rdi ni L:ays:iI-tmi paraime Lura u trt inl L11-3 A.IiPUt.Li a IluwS yiUt Luuonvert. ;:o ii L of di fferent tnuotdiatLa sysiLum!s in Lhe !3aiIA inlpiAL i. I'

I.,L" a spe2if mi"a ~NEW Ciu UMwNAlk L;Yb1 F'n. Whenii coivuir Liii g' Lo 01P1hited I.a 
yix - an m.vCo -;--,vur L Lii difl.UrzjliLoutput. Li..Ihxe ii you~ Iii t Lhu tlNEW 

(1) 1)Zi~YiI I ,' dteJ.i ai L. suichI U~i L Ie12:j1a LtLuVal UTII zo-)neEsIjdc ,L:rini Ied 

I'agy 	 J 
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-------------- - -- ----- -- -- -- -- 

ti sw oa p on a ndL. yol ca nl alwaysthisopton nd hoose any of the 
c-o nlvt rt t,: Long ! L tde a L L iu i Li 

0117eo availablu OULPUL mojd.Z_1.

Whien Converting 
 fromII skach CAfile which contains!3yu t-mrns You sho1-uld. miIx 01! di ffurentL c1caorldPnmake sure 

a
that each pointt..-j 1.h a pproximatne in the: inpu L i uappltiesA;ogvaoi 11C vicinitby1 ~'lIULj . ut~can~not t~ 

as the DES Ih lF NE.W l'U~i(Il IAT'doneii if Y3'Ei 
vy i ut:5 in ihe 

the input f ile conILtins~ kUngg i tILu .form Af degi':es m1.1iute-S hL(i tUd.:secondsIL L!LI~i.1 CUIn OwI-d1IIicLusf of coord inn Lu system 
wit]i ~jS 1humudscr 01 11c'

;',t1IUd sjuch cmlo"1 (GUi*lJi,'J(Ai, I1ZL~cocr1diiiiiLets AtiIJiE;h'iIUL, wii ' tp I,,- presentLLht~j!su 1rACEors , inissue at thle inputmessaget, m4_. anld and filea jilpLskip Lh,: pc.,.tnLii, mut:s~ and IL L yenoor stop 'j' will. NOT uon
I'ail& them pv,.'gv'Lam. VolijiLts ao'f the NEW (JGWhIIATE SYSE whichii ni' far uut ofY'l'k' 1ngi LUdu aru tria ppd ii t(:; scajwu mlciannuf. 

C1 0f.1' Lonpt .1Ludel ilud 1, n L.I LUde In ducg,'-keS andhINTHAe(in ,tt''uLON Uin 
dec-imli- fUraCUtiOns dctreeul~~ci , sri'IT'U Di5111-1.1d.9~ alwy] cauiry 9 places behainduf Jocngi tde tile dtecimal p' ,iuLt':rdeand J1a tittde.heebi tia L .1/10 Sconddi £ Lllcu I (jo 1'epLtj;suiiLuin Lim~ oudut of mnj~gnuj udu of a

1 Lout.
 
d) P' rL Iciagji LUdI anId .1attiLm~e 
 I i 1 Dfgze!7eS ,liu Les uidt,:,b 

8JOWiI1 L tjiai :'i p.Lacut~ be iindcur thedII tma p tPin in Lteu 
A1) iuL IlpLL'i 

1 Au tuGADa(..) DXF'Vle 

:~ .,i VP~~ ( cO Vet .t.I ; :c',g t'a phi uic Cu td ina LueI u l 1a ni c, ea Lu 
co n ta tned in a nl A LC Ala a~ ' j XO? f i .] vai L l )

Lilt cut- ve pt ed u 'dT O . htjI'XV lL.41.1,1t. hatt: ' j l .::I~ ",'HEADE'"sectLion , -1111 1t.ormaI jung no Cjv s.Cawi.11"f~ 'di lukns 1'n" and i'ualutnt be LtLemptQd.
LI k'm L o"ti arig] ca isdiIfievuli., d.1 ilOn j ba1 and! tie az.imru Li difieI'eno~cf Chef wo -iCXo',W'' poi n Ls i Lhu liIne dt.-Jiund b' Lim;L. is, theu lng Li and n] i muI1ilhd b-_Ai Ud on ite Lb uhf tihis i t;CUCJFd ilia tles O'f he dueo

i I zsL Lil: ' $lEXlHINi ''ILfi''id l u ill lad ' $kRX1'l4A X ' .iLtheI inVput cUUi'd i ztuJ'lI nt- (-.;J ussLcii Llthn wi LiiOf. tit, e-Ll t.puI L CuOld innl~ U. 
tCI.,uivel'Lked

SYS tull).
 
C'uV1I ieIJaS to L'LPp (in i 
 t_1' L,lgi tdkl andN-lccL'Cd, Lc'viectionu LaLi tudu and to an Erq iaLei i alavte gonerally not VeOrnMeldCkl.~' .':11S viL:')I'cSoaa 'I'iiese twocodin 

p1 lnt. 
tvuJvy di is Ii' bd pk'rojt:-eLiens whetrte a c-ivc i.u (AIW) 

..
 
!epdiiI fUIJIIm
yse~Leii isj no loniger a c r1114 O1ieUlldf'aw i whil. I, L h-: taXI YoLur Au -OCADtf;)f i le_: was PrudWed c':'n ta Ini-4l~'~l.~and po,iItts syb ol y s-t va i gt;L J.met,Lh)tac COn1Ve1.-td1j( NOT ATT'iE'-i"'T to' c''.n \ertI tXW, Li Is 

dr-awingt, '3hkUld .100ch £ inc'whiuh doe,J id Lno bel ongi nu t, o ai o'apjieceLL-4.. ti cl.'k.Idi.1 a I.e3 :y tem 8sted i n L Ih deeumeil t.. 
Comipu ter iRequiren'--l Ls 

-
A .11 rrvdi.1:esUsed by "GOtiViiRT" are F'ORTR'lAN basediiiieic'..j tOh'i'IAl and wtere cumpjedUpjLil1)i~ilag wi Lb thuComrpi Icr..:111 A'T I ypj 1'G 'To rul Lilt= prugtii 

di 
wi Lh t2JC K oi MEme1Iry anid thu 1'1)0J oj:pa tiiM 

you jl.e:td aL L leastL 
LIsk I''elllied .11k ,pci:c syi~iLuml. A hardial..1y 11f you want toA I'A'ioT1-1~~cso convey t Au tedAb O4)i s rtacolnlljldud )AVi" i lueS.for s peed, but I ie tU IUedeUU. 
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i 

low to load th,3 files from the diskette and get titarted 

Ilitj diskette you received contains an executablealL ddt.a version of CUNVERCT andfiles neeb..,.i Ly the prog'ain.L.-, i'euJdt the sazne 
All data files cn the diske.tte mustOl subdirectory

il, o'd",' 
as the executable module (IUNVERI'I. LX)MJ"or aLl opLions of "CONVIRT" to work. 

'Jh. di kRett.e also c,,tm a its the complete
ial, ,.11an be pr'inte.d the 

User Guide At file CUIUVS(T. ItiX:with )0)63 Print commanind. For p'oper':,.:It yotur printer page Sup.aZatjionto a form .ength of 80 Jines ( not. 66 ). The maxi iti linetL-ngth .I" the file kj J6; characters. 

tu call run L.ic. propr'itn directly from your flc,ppY, but it spedO Lp ]ot
wlui r from herd disk. AlMo keep 
al 


J. I I ud. 1 .,ou 1 l 'L I'ut,, 
in mind that alL uptiojis oCrta t o-uLput.Lh_: fJ uppy and have no o Li,- r "d'ivu" to which Li les,-'ma be wriL.i n , .- sur there is ezouugh U t.c' the-th, In f loppy u! pec i - I ly.Iivji'Li nu Au t,,(;AL.)(1) UXI.' filus.. 1f yOU haJVe a hLA'rd disk you z.,uuldd,.,W , lu,d a [ I f l .S t. - u hut fLol.py .y 

I.. L_ z.1 .l.,'tdil. thJl, . '0 1 '1 YO-,.tmdiskuLLe ,
i1.11.e a :im .,dir,cLtory _-al.lud 

onL, tLhj lhte.'d diak yu . h,-,uLidCuIIVI'1I;I. When tosetI.h'I, L,:,J the .,u t. directo.y i
uw . UL)';, CLirtlalm d: " rd co 'u L' . This ,alkks biUbdi,,j,a A 
u,e
 

ry "Coll VEIT".Tht,-'ji kh,.ugu 

fs so 

o,., Lht;.l d r,..C o, y withi t.hu following D 6 c.,.,ljmi'nd: '"od .Imve
.s 'ou toL, suLbJi1rec,.;L,.,ry "J()NVIhA'' .' 't" 
. h1n I''.'CuO d aS iflJ]ows duj pI d iz g 

a' IL the dJluktL,t 3 ill Drive A type: 

I "Y A: \ ca retlV.z u r lLri 

L,) If the di! ',hoLt.s is in VriwuJJ type: 
ul1x" hi: ', . 4,. L jear i ' .turn'I 

'livh 1aj j ii l. L. e ,- L'idud r.rtiove ti-, dislet'te. You can now start Lhm program 

GttlVLi' cariag-e rLLJLII ( samoe when running from fkoppy and you are set 
to the drive which contains the diskette ) 

..... anld you' of andil: running. iJOth upper cae Jwerand case charactir.s,'u b.. tlisd wi3n rj p.,ndiugm4 to promptsut.,en which ruqu ire anas L.ip.-LIt. alphabe;tical charac

T'1abl'is and filedata sample listings are theon pages that follow ) 
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---------------------------------------------------------------------------------

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

Coordinate System Codes for program "CONVERT" 

WO_ 

Coordinate System


I) I . A,.' 4t.4 -:i ( ijigi L~do Latitude )1 UTI, ( Universal TransverseU.S. State Plan, CoordinatesHercai.or ProJect.Ion )based3 U. i. StLate Flane Coordinates 
on a Lamburt Coformal coniu V1rojctiU,based Transverse'1 AJaska's Zones 2 - 9 
on a Ilrcator Projectionbased on a modified TransverseAlaska Mercators Zone I ( outh-Eastern ) based on an 

Projuction 
6 Equatorial Mercatolr 

oblique Mercator i-roJectlc,,
'7 User Projectiondefined Lainbert Conformal Conic Projection with 2 Standard Varalle.ij 

Ioitndary Meridians for all U. T.H Zounes
 
Zonu options for Coordinate System Code I )


LoNG ITUD£ RAIGE
ZUNd ZUNR LONGITUDE RANGE1 ZOIE LONGITUDE RANGE 
I Ib - -------------- DI(i. "WF/ 4 ------------------ W60 - W54 bEG.W14 - W168 DIG. 22 Wb4 -

41 E6U Etu 1)£6.W48 DEG.:3 W16t8 W162 D,:(. 42 E66 -- £72 bEG.23 W48 - W42 DEG. 43 72,1 W162 - W156 BEG. 24 W42 - W36 DEG. 
-- 8'U bEG. 

WWt, -. I Eb0 25 4,1 E 8 - .1 EG.W36 - W30 DEG. 45 E84 - Et) bEG.WI 0 W14.4 DE,.''I WI t -- W13d 26 W30 - W24 L)EG.IN".. 271 W24 46 E90 - le9 bEG.- W18 DEG.Widl - 13 , 2 47 E,,6 - E10 Io EG.W38 - W12 DEG.u WIJ',. W1 , '. . 29 4 £02 -- bE1G.W12 -. W6 DEG.10 W126 - ()1204,1G. 30 -
4U E108 -. 114 b1,;G.W6 0 (Greenwich) b0W:U WWi14 if" 1 14 ,'1U 1E .31 O(Greenwich)I:' W114. WIU6 LJEU. 32 

- E6 51 E 12 - E£126 DEG.E - E12 DEG.11 WIu8 .. Wl2 1)1,1;( b2 £12 - E1s2 EG.33 E,Z E 18 DEG.1,4 W102 - W96 DEG. 34 Elti - E24 
53 i' 132 - E 13d 1)EG.

b 5.1 E 138WJti - WU bE,,G. DEG. 
- £1414 DEG.35 E34 - E30 DEG.16 Ws -- W84 betG. 36 65 E144 - E£b1 bEG.E,31) £36 1 LU.Y/ ii W'/ bGbI,() - E15 I )EG.- IJE;. :j7 £36  42 DEG.Wt/I -- W/2 7 E156 - ;G.bE(.l. El6 EJ8 C42  ,8 DEG.19 18W'E - WG6 bil,'. E 162 elt;d DCG.3 4 - 54 DEG.2u W6u -. W60 DEG. 40 59 2168 - El14 DEG.E54 - £60 bEG. 6) E14 - Id00 bEG. 

Page 6 

http:Varalle.ij
http:Hercai.or


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

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

ULIuJJ.Z, Lui'or all ";LaLa Plane ZoneS using IbambrL ,-,i.formal. Couiica 
Prujotj 'I,(.Z 'n. . opti ons for.Coordinate System Uod, 2 ) 

. .".. .. . . . . i---------------------- 1 -)I ---,'Z - - - ---- -- [ -:-- ------------t ---I l b t . i -; /- -.1 tK Zn,llo 10 120 KY North2 Ait( NorLh 21 R'y 3u flY L,,Dng lu.LaidSouth 4 ti'l C ( nly ',d TX C,.:Lral3 A L ItutL 22 LA Nor Lit 1J b1i TX . o,,tr, I41 ND Nor Lt,I CA Z,,.a I 60 TIX uth2 3 LA CIULit 42 NDI) u LL5 CA 'un. 11 61 UT NrLh4 ,A of£.9I&oro6 GA Zone I 1 43 Oil IorUh21) NIJ (only 1) 44 ;2 UT]' LralO11 Sou Li7 CA Zo e IV 26 MA 61. UT uU.,th1a i n.l and8 CA Zone V 45 0K hr L.I 6427 MA Islands VA 1l1,r l
kl 46 0 K ';U LIIUA Z It,.. VI II t, VA 'L.1, NorLh LI

10 ,7 Oh thu t hCA Zocin VII 2 NI' G- 66 WA l.,' tLittraJ. 48 0R J;Ll ithI I I. 1 thI 6' WA tLi 1t.LiJ U IlI Cou hLl912 .'A N,,r LICieC, t-r a j J 1 HN Nor Lh 6 b WV I ,J.-Lth50 [A Siout Iib.U1n I U ;,-,u LhI2 WV utijL1ill cG;' 1tEa1j1. 'T I,.,nly 1) 33 PNt l -lh 
51 SG1 lI.rLt 7u WI I lv LiIb- F1, lk,,t'r Ll T 52 SO CLI' itt IH lIIo~r thI I /1 GJ'--ItrL.,,.3 ',:,r Lh 7 2 W i l thI ; IA LItJo17 IA tL-)tI tlT C ntaJ.j6 MT 13 u LhI 54 SD ". o L hL(,,~56 0' .1. y 1)I d K NOVLNrtb Virg61ill ISlJ li,1_37 Ni" Nor Lh L6 TX N:,r LhId IC.i ci Lit 1 3h lUE Sou L11 '1,1 at. Croix
7 TX 1. entral 
 7 ", Ainrican !3am, , 

.uII C f..odr. aJ.lo' li S aLe 'J.alle Z ol'es U illg a ''Vat1ver*.'u uL'l. at r' •'.,JuciLlo ..... cpton.. fr Coordinate SysL~ii. Cudu 3 

-- -- -- -- ------... , ' 1' ZtE .I Dt T Zu NE CODE S'l1 ZtUI I' CUDE k3ll' ZuflE
 
, A), W',:: E;L
i Al, W.I- L 11 1 4-11 ilt' Z.o ic ,1Zone 3 HI 1fi Z,3 22,f; F] C~t. ra.jtFau t, N l I' a.t:37 II, o t,I AZ Ily 1)1-:'ti . 1 i I. Zone' AZ (I i ±LaI b 27 1,11A\W,s L II; 11) 1:a.t West :3 1111W, 17 1) GeI'i a.t L.28 i' ; )E,11t : aItl

29 Il: Ws t. t0ll i'es Li41 1Y Et:I ; 
I6b i, olly 1) t8 11 , . 0 L I 31 NO IL l"t, 43 W Lhj iL;20 IL, 1i, 1.,H isL 321 Lr'ld3 IAI, :L 43 Ill W,.,sltLU: 1ii lWdzLt3'iA 2 h F>NtiL 4'I 1i1Ai 1 1 Ea tC ily 1

i "3i3 NY l .I I1 t,,q . I ll1 ,10 L 46 VT (oniy 1)K1 3,4 tlIV C : Lral.'aLIt. 36 NV W-,.L '16 WY j!:a!i tI1 Z 1., . 24 '1. 17 .' '. CGen t vI'Wl' s L 36 till (,-Illy 1) ,10 WiY . G, .L,. , 

4.-)tl WY L, t. 

Alaska ZoiZcil,:: upLioAuj - 2 9fur Co.,rdl aLe SystemGiodu, 4

JTIL1 II t tit1J AJ.;SJ' 
 ZO|n1 ilUribei's 2 LkiLulgh 9 arQ Lu-ed 1,0 LIis upLjuii. 

tC'o--auedinate tiidt.18 LU,'1saiid 7 roLLuirU n1 ZonE GuU. 
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-----------------------------------------------------------------

Ccd:s und names of all spheroids this prograLm has available 

i -:oDE' S'lffEU11) NUAME 

Ii i{, T (VEUI.;I, DE'AULT )
1 (J,AU(XE 1880 

MO'II ED Ii(cU Y 19t38 ( P)'ISIHEIR 1968 , 1f~I'{TLAMA'1OiAL 1901, 1924 ( IiAYO1RD
 
1,6,1 '12 ( WORiD (aO)"TIC SYSTMf 1972
6 fIJIW INTERNATIOt)IAL 1967
 

di Wt8 66 ( WOUIJ) GI.OD'lTiG SYSIT,'d 1966 )
, ,.Ai(.; ( GEOJ1i,2IC REFERENCE 
 SYSIEM 1980 )
HI AI(Y

I I IRdJ 1"fEI.D R"Vi:i T
 
I;L'l l)IF)lED AIfRY
 
III i ILHECK
 
14'1 J(IJTII--IAST ASTIA 
 l 6U ( E( )L1."113
15b AUJ'IrbALIAN NATIoNAl. - SOUTIH A'f,1HiCAN 1969U 1W(ASitJV6 K Y' 
17 MOL IN]~l 
Id I'U' Jhy 196U F' i-Il ) 

Units Codes 

r"Out
I - ( U.S Surve' l'oCOt used in all U.S. State Plane zornes ) 

Inportant lote 

PiVrme tLui', l code utiiu,:rs have meaningLi;,I only to prograube Cul1St.L'lead as "UNiJVP" and sIouldIUlUVillg' generially accOptad li-aliirgU. Thoy CJV1'wSpLJ,l1dI.lit! ,ive iburs -LisLod under CU r 
to 

s 6 , 
of "ZorEJ" ill Lh aoplicablo table,.,7, and 5. Aniy code that does not apply to a Palrticular oC:'ijvtrsiQ11ib iIIIljiij t Lttheh PL'O,11Il alld is usually set to zero(U). 
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Ihe i~c~wig li~i "01o13 tile fstructure- of tho AS3Cii output filu. hs iI.io the VeUSt Of anl ittractive session where -thle fol.lowing pwowu.ic*i-jjui: umti GuoRI UATE uSYSTEM = 0 long. , In . )NEW GJu2o i NATE1 Y TEN'ii= 10111 , hiW IMITEMF~ ZoIJF GODE 4 1 NE~W OYGTE}2 SI 16.IOD GuDff:: 0 ( h-veuttd.,twil L OEM$~SY13TUI-A1 N Poin thib .1 lstizig~~~~ultowrn below 
0 ( rwi tara ,def aul Lt '(Lulling -c,f ucich i toIimis next to the endiiiio; tnhUibj f kefed
 

Tli1 .71.it t1Xnjo cilso 
 I (W
tbztcul 

11 L'iu tateS how ruI 1111 p-Jilnt cc'untU it iijjte±.i d Uce Ltb! I it-ld LitL poinL 1.! "I"s ,1 " "4'" ) ,and it shows olicO pointL for. 1,h1i.21 a pjilt,11) .trig i~was acual by elitered during the illterLic Live dia loige (imr d"dThuli fo) luwifng wau ei LerEid during the intLiractlivc dial otu to Il'dLc thI lor iiipi t IIInd~-2 1 dug i i..31 with jcnaIIm n -[.oliL yv ti wn 

1st : <cr'I- agtj re Lu1rn1? f .-r poiniit I ) ( LeSlAItS inI "); Jultid: <c,'niiage X, Y: 6 1. 0 24,'I.10reo turn> for poinlt ID (r-esultS ill 2") iov X.Y: (~(,2.(:j rd: "ut~r. d id" for Point ID ( literal as ti-ntet-od ; for. X ,Y: 63. , , 4,ILt: <carrliagte return, for poilit 11) (rewsultis inl "4"); 1 r X., Y: 641. 2,). 5 
11,' iru isi Lt reSUItiig C-utPUt f ile ( Yile1 I 

9 L/. -120 'ZJL ,4 b I. 167 1 41 0 0 18 4 9. 1-14 d1,!::' I10I1 UIJI Z'Ib508U,71Uj 1 41 Ii0 L, Z1. b55'jiiLurudj . 'IZ6b4Ikid bo00(10. ij00 2654006;. 7102 
0i 

1 41 (0 0 0 0 0()0 U 1OO000 0w11 6 it4. .1 1 28204h6..1833 1 4 1 U L 41. 97 00 45 4 :i 054b'.7 

'.uuI 54b:u U( 43 4 6 1'- b2 b5b8 

W11" 11J.;d t11 an 11p t fi 113 120 11111 53-7b arte a Iway!3 gi'r~ LoY ' l iif' 

.1 isp'' ~ II'i d ' a t OLD1) CUU I HiA'1'f SY 'zH promj I
Ii s I .iii it.1 :33- L~v:i cul-u nns iuidi ca L,;d 
 bo1 ow con La In Lt i0 oi~ 

10.'.II.I1IIl na) 

- UuUdiL~iLi ysuwt cu.jdu ( I for 0111 
Winc',,ue5 1.. Lh. PreV .1OiS-1o itht'.is I ( 011) thi!3 mtzalls 0111 Lonei 4 1)i~i~-h~ll.IU ~dckudt- ( 0 fovJL Fvt rzs LlftUlt)

U.in I L dc U I '.o. muic I-.e vsUcc de f ai IL w eans fue LS S-luJ'eUpol.r ioi ulI. 0111Ycgu,1cUnle(kn. ah de:greeS por tjUi Iti
lo V. g Iac bitan l 1 !3 1.1ieugi a L Iv V - b.. b L :iS Gue Ii Ltra I H u.1' Ii I I~ 

ii i nit. 3 0 krti't . 2 lV u t14-I ~If: u ,v,I ct ,Ii-

U ~- ~iiC'.I &uug I 1 [1 ~ L'e Vii Lit duci mia I I vl--c Li ens 

W1i(.1 0 t 1,31 "i (IAL (it) l~ f --i binu gi tUdl-i 1,E Li t Oti*. JI L : E
-, i-I I I.:-. tc .i' I. Lirij 
'.L LI
' I Gt: u 'i ;d I'artibl. L U''Iiforiia.1 -:oic Cl' i1-1(iu~u -is oimJI I1A'r1i L i'Uj'iM, tho L 'ua L of. L" ]

Ii IJH 
2 beI..4 Wil.21 ve$ t L. 

74 41)00(.I tw L;6 6 ou 0u6 ': 001 0 0 U Data iind iii La2 ' .1120 .1u . o0u 1.i't99 ")9u.-enjtered: IdI '0 U 0 (1 UiLetjz3 Thil LJIdl -1d000. 000 '1.3,141000. j0(10 0 U (1 1--b2 are- Lfi- !3ameWt 6740 0110. uU '13:160000). 000 0u U 0 as n FI le I above. 
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------------ -- -- -- -- ------ - ---- -- -

The follwing file was produced by another interactivu,::,Jivruion sessiou in whichfrom Ui'H Zuna 41 to UeodjLic Positiun was up-cifiedmi nutes, secondSJ chu&.31 wiLh degrees.fo the output mode.n LOuV e The U'I' cuordinat...-sW e, us d for maI Iual keyboarvd input. l'hiu ti me anIxpJ 
of Vile 1 

Lr po iHt ID lA t.triigwas input for the fir8L point and all othurs wore 1tift todf tu L. 

u *EturL I1 U1 o O )U N 24 0 . 00() 1
El. 62 0 .U002 
N 241 b9 5'j. 99)93 lE 63 0 .0000 N 24 0 000004..., ,. 6,1 0 
 . 0) 0 2 , 301) N . O000u 

I 
i I 
I i

I 
I I 

10 12 '/21 29 31 3936 ,1
 

i W, f L,tie!:, 
 dttt te1113 is obvious. As Shown ntxt to the e nding,1,umiiu L, t.hu rfijJd Ul.:.iy are:
 

I T,- '11 
 In cIar ,c Lt P,-,itL 11)1,2 - htI,, i,p re cod, f,.,v fGCgJ. tude ( "E' for kEast )
l',2,
I'/ - resr portion of Longitude

.1) - N]jIItlt.cj pot liO,, Qi 1,u{*i tude
 
S- ~L~.1 ) u 
 r tit, ior cf Lc: i Lude1 .- flilUispelh e Ccdte for lattitUdo ( "N" f,)zr North )

- gv'e -9 portion 
 cof Lati Lude
 
- NJHl'IiLo
x porti:,n (4 LI Li tude
 

4 - c:,,ds pOrtioi (.,f Lati tude
 

ThoJ ftoluing, filj e Waj produced by using File I above asLJ input Li J,,i , tercC iVIy elItetvj ,,1tll ant
needed parameLers andLiu1ci(a choosi.ng degrees wiittraW tio,,1 ab tLhu output mode for Uoode tic 'joi LioI ( opt! , "2"l. th , uJIiit.ude 
, 1a LI tude -,utput prompt 

SLJ le ' ) 

1 61. OOmOOO 24. O0o o(,i4 0 0 0 0 
62. (-,iLured id : O Ou b 24. 99999I'97 0 063. (ooooooo0 23. 99999999 0 0 1) o4 64. 0UOOOOOU ?5. 500000001 o o {] 

1] 
 2b, 
 40 43 46 4j 52 
Th isf i 1ely contains point L11), LOIGiIUD[, LAIIUDEinI degrte JU with decimaJs ) and 

in that order
thu coordinat 0 system paraieLeru asin File I above. 

alsI iIustratesThis that the revtorse conversiI produes-L'-':ut i La widt1 Ihe cr,,.,;:tmin-, 
 I tile,nlyY IIiIiu ligjiill.; IIL (3lt1-ILU ,.,.,-ugiiLude and haLituac. 
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-----------------------------------

I! IluSw t iliX iiCUt.-rdInaL Lt systelis call bo pr:jduced as ji Vlc:8I- L ut inLet'a~ i ~iO~ eit.coocijiznate systtiilo paramletor!s cal bie Changed wi LioUL
luaVizI44 "GONViEhT".' ;U-1 a fiic can' allso vd!sult fromn luLting OUtpuL (JTFI ZcInjs.1 2Lj I L Li.din~tj LUdeiul1j .cuiaur un wh-un Uliu prompti. NEW

,LiE ZLfl. GODI'C ii LI. ). 

11 biCI t' 1: ijs 1.jfor I ipul, caru aiioujd bt; Lak~iii LhaLtic no Lonn ILL~ddH,i t.z vim~ti dIg l'u:;S , liIsiUit.~t- J.3uCj 11dS 0uL 11) ~i 11. aind 11, po i 1t a 

:uJj Vihl'I , IIt-,woevvI. t.- r ps Lj,- L i o I."L ise I 1.1 ugat1 Jses anIId i.Jl -zJc 0. fii;S~akf111-1I j p~-inzipt. Lca a I I --, ys)u U Lo !At p- 1)ul oiLiia L ai l fri ite L L u pIi. PF~-9U am1. Vikl~fi i ,r i at. (t Utj]) GUuI~I IATI'[ t VS:Ilp 4ui, YC)~mIi ~xfL~ .'dc~ll be d---Nu 1Il.'1i this EiI butI 
UOn Vet:IS Io'lis Ccall oUt y bu- don t Lo 

Wjiu Lul Iuwjng file hou, the same structure as Yil u I abuvt- buL IL cont ainus:,ud fa eSfrom di ilirali~L IJTM zones ( 42, 41, 43 , 41). At Lthe promipt, thataswt fo~r Lhe- OLD CSl)INT:~YJITX1I a '9" was un Lureid ( iiipitL Cuord i ia t,'~amati~~Lau c~'on La I id In1 file , Uuod.L ic pos it ion was chosen for I thu otILPuLc bc-yu turn, anjd otpt in dugi'uus , fiiliuLus , s eC-oIids was Lipu.., ii 1 ud: 

ii Icez .l"'m~t ij Lii'u sam., ari Vi Ic I abovu. 

I '10 ,: .j 3 0 2/ ItU2'/. 3U 1 42 Ui I)'J lu1-;I11E ti':u, 11) YU iIo 17 6'J 
'6. b 13 HOU670 i27o662~t:06. (38:3 1 4 1 0U o b 0u 43 UU QWM~62'n 260041. 1671 1 43 Hi 0 -1u d 4 W. b.I'JU13M/5"h

.YU4 '1U 7u H Z2 1LiU. 272 1 41 U U U bI 4U. 7(23 8G 1311 06d 
Tiu rebul LIing~ uLILpuL file Is shown below: 

jj I u 6 L'ForiLa L i.n- thu sdaiie, as L"! le 3 abuvo. 

I I~1 /1 U . 00000 N 24 29 !59. 991ENT'ihI 10 E 665 U (00000H 25 0 00000
3 E. 7/3 0 .0(0000 N 2 4 (1 .0001
4 h 6,9 0i 0(0000 H 25 30 . 00001 

NotLe on Error Mlessages 

'fi~1Jf~ijPwomaga 61 i"tzd by "Ct)NVUiW" are, not rrrc.dsbUt iuesii'sllpla11 ini- 1u iI s wh "iia *waoi Iy unidorv ood . dumueLi iesi tLw' are; v,.jvy utnic'Ind Very u/.plariatto'y. 

lktiji Li ii,' LiA'PJ --,'n ':cc ur wl-eni Lt Uip.c I ijdian ic . sIci is be CWIUII two'.'uvdI na t..I J t lhiatU do ncot apply L-- the samej- gteograi.phlcc av-tea 
Wft!u'i Li me H1JI'ii i fuV CULLll " CON VENTI'" aborts. 

ukAD Ol'IL'lla'.~AI(1111 i 1O L-CC-UI' When in iiput datLa U ~in 1.iu w lujg Iu Luiu L . Wiiejtiis ha P1141Wh dutr Ink, o i.clv~'rom a file witLiiiml :id c'udii usys ti-ms LIbay'ufi t-ail locing.i Lude in Li tude: data which ara nut in tiAV (JIiI form, ' CUJVERT"'jisULIus an 6xtunsjiv-e: iessaga and turi'lnatfas. 
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ADDEIIDrIH fl. I to "CONVERT" User rquire 

Note o.nvort; rip Oli Au LoCAP(s ) .pXF f I I 

crer end witIh AuLr.AD() Vn r-i on I0 or higher. 

When creeting 
a new AMMnoAFMr 
 ) "l -awi i"
with a corvorted with A"rt-,t:AMfl) Version.DXF file thi new mp 10 or abhov 
ly, wi II pr'brnbly riotor i. may rio be displayedhe dt.plnvl,I correctnt all whn tli DIXFI t opre or 

F, I I ,,%,h 


Ji-M In rrmp leted].
 
fo I I owlnp ,-t.pn in A't.otADI( 4fini i -d rrie d ing I n ILh 

ri, niio nnn L[i I)XEII commandr.DXF file and bheore savtng the 
has 

ew "l)rnw i ritLh Au t.r,('At;( withFlt ) c,mtwni I or, .;ASAVEomiruinid:
 
A.Ir,;AI1 
 ) ruurlmirt i ind] men I,. hip. option ;nroltr; 

Your rpoprrli 
(followed 

b.I) 


PI.AI'r'-rir-' rpjrr ci-rringie return>) 

'ge 


I 'l~~ r ai a i eg re tur "" I rrZA:, inr,,'<po inL,,nt I ty/V i w//Y,/Z/Pr'ev/Res tome/Save/ I /?/IWORI,D>: Wnr ld 

V '(IT;.irri ag rmeturn

thor-I :otnoI /V-rt. 100]/Ahlv/Bniow/Ieft/<fljght . ......... <c'rlage

tN........ ret rn> (only)
ca'riage return> (only)

VP RT'S ', rJge-,nr 
 return>
' / e Ir',/' .ete/, ,/ ig P /?/2/ >/ ............................. 

SI
 

4 

Al I uI tt ,I: /,ef tl/'ovlohn/Windowl< , I e(X )>.............. E
Y"or n w n p ( "irnwinp" ) shohld now
"far- display cor'rectlv.withIlih A RMADI'lr()RIID When saved at tht, or SAVE command
whn l} reed in withLthre "Edit an 

. It will come back correctlyEXISTINC drawing" option oh, A"toCADs
f() -ain 

(4)AntoCAD in 
a registered Trademark of Autodoek. Inc. 



how to load the files from the diskette and get started
 

The diskette you received contains an executable version of CONVERT
and all data files needed by the program. All data files on the
dis!.ette must 
 be resident 
on the same subdirectory
execitable module 	 as theCONVERT.EXE in order for all options of "CONVERT" 
to work.
 

The diskette also contains the complete UserCONVERT.DOC 	 Guide in filewhich can be printed with the DOS print command.proper page separation 	 F'orset your printerlines 	 to a form length of 60( 	 not 66 ) . The maximum line length in the fi Le is 96characters.
 

You can run the program directly from a lot when run from hard 	
your floppy but it speeds updisk. Also inkeep mindcreate output files. If run 	

that al I opt ionsyou from the floppy and have no"drive" to which 	 otherfiles can be written, makespace 	 sure there is enoughon the floppy especially when converting AutoCAD(*)files. If you 	 DXFhave a hard disk you should download all files fromthe floppy.
 

Before loading the files from your diskette onto the disk yous;hould make a subdirectory called 	
hard 

CONVERT. When todirectory issue 	 set the rootthe following DOSmakes 	 command: "md convert". Thisu bdirectory "CONVERT". 
the following DOS 	

Then change to that directory withcommand: "cd convert".subdirectory "CONVERT". 	
This sets you toThen proceed as follows depending onwhether your diskette is in Drive A or Drive B: 

a) If the diskette is in Drive A type;
 

COPY A:\ *.*<carriage 
return>
 

b) If the diskette is in Drive B type:
 

COPY B:\ *.*<carriage return> 

When all files are loaded remove the diskette. You can now start 
the program by typing:
 

COr'VERTcarriage return> 
 ( 	 same when running from floppy and you 
are set to the drive which contains the 
diskette )
 

..... and you're off and running. Both uppercharacters can be used 	
case and lower casewhen responding to prompts which require analphabetical character as input. 

6o
 


