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The general structure of an overhead transmission line is as follows:
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Figxire 10.1 - The Transmission Line Element Details Screen
The user is required to complete every entry in the Numerical Details box. These entries 
are the Ibllowing:

•  Element Name - the name of the transmissiion line associated with this 
pylon.

•  Line Leng\th - The length of the transmission line.
•  Ground Resistivity - Ground Resistivity in Qm.
•  Calciilatioiii Frequency - The frequency of modeliing calculation in Hz 

(must be between O.OOOl Hz and 500 'kHz).
•  Continuous Ground Wires - This is a combo box which is selected by 

default. If the ground wires are not continuous, sek?ct the Segmented ground 
combo box (see next entry).
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•  ParaUel Comiaunication Circuit - Select this combo box to indicate the 
presence of a communication circuit parallel to the transmission line (the 
default is no communication circuit).

•  Line Untransposed - Select this combo box if the line is not continuously 
transposed (selecting this combo box automatically implies selection of the 
MODAL PARAMETERS or MARTI MODEL).

Once all the entries in this screen, select the Transmission Conductor 1 button to enter the 
1st Conductor Screen (see figure 10.2). You may complete as may of the 8 conductors 
available as you wish. If njore than 5 conductors are selected, it is assumed that 6 
conductors are for the three phases, and the icon for the transmission line changes to 
a 6 conductor traiismlsslon line. This depends on the number of conductors in the 
transmission line you are modelling. Two of the conductors can be used as earth 
conductors. For these conductors, select the Conductor Phase Number as 0. To cancel the 
description of the element, select the CANCEL button at any time, l  o obtain help on the 
Integrator, select the HELP button at any tims.

o
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Figure 10.2 - The Transmission Conductor Element Details Screen

i •

i

Complete the entries in the Conductor screens as follows:
« Conductor Left Node Nsjne - This is the node name of the left node of the 

conductor,
•  Conductor Right Node Name - This is the node name of the right node of 

the conductor.
•  Conductor phase number - This is the phase number of each of the three 

main conductors. Sub-conductors in a bundle must have the same phase 
number. Zero is reserved for shielded wires at ground potential during the 
analysis (for lightning analysis rather treat the shield wires like other phase 
conductors)

o Skin Ratio - the ratio of the thickness of a tubular conductor to it's outer 
diameter - use 0.5 for a solid conductor (all three conductors are assumed to 
be the same).

•  Conductor resistance - DC resistance of the conductor in Q/km (Each 
conductor h'‘s a separated entry).
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Conductor Diameter - The outer diameter of the conductor in cm. 
Horizontal Separation - Horizontal separation of the centre of the 
conductor from some arbitrary reference point in metres (it is good practice 
to put conductor 1 at -x (m), conductor 2 at 0 (m), and conductor 3 at x 
(m)).
Tower Height - The height of the conductor at the tower in metres. 
Midspan Height - The heigh*̂  c ‘ thti conductor at the midspan in metres.

If the Jmarti model is selected, the JMARTl c o m » : u u n c i ;  will be enabJed. disking on 
this command button will produce the Jmarti screen 'y.e' figure 10.3 belo ’̂ *
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The user is required to enter the following details:

•  Diagonalhation Frequency - The frequency at which diagonalization 
transformation is to be performed if the line is untransposed, in Hz 
(recommended value 5000Hz).

•  Steady State Frequency - The frequency of steady state solution in Hz.
•  L ow ^  Frequency - The lowest frequency domain description of the 

;ansmission line in Hz (recommend^ value - 0.01 Hz).
•  Number Of Decades - The number of decades to be swept in the frequency 

domain description of the transmission line (recommended value - 9).
•  Points Per Decade - The number of points per decade for the frequency 

domain description of the transmission line (recommended value -10),

o
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1 SCOPE

1.1 Intro duction
ATP for Windows is a pre-processoi to the Alternative Transients ftogratn, which performs the 
role o f a graphical user interface for ATP

ATP for Windows was dc loped for Microsoft Wifuiows using object-oriented / based 
programming and design in the Visual Basic (3 0; programming system.

Iliis document presents a co^nplete description of the high and low level program design of ATP 
for Windows.

1.2 Purpose
The purpose o f this document is to provide the reader enougli information, about the 
fimctionality, needed by the reader to change ATP for Windows, and/or to add functionality to 
ATP for Wuidows wdtli relative ease.

1.3 Audience
This document is relevant lo anyone involved in the desij?n oi development of any part of ATP 
for Windows.

1.4 Applicable Documents
ATP for Vv̂ indows User Requirements Specifications, document reference ATPOOO. 
ATP for Windows User Reference Manual, document reference ATPOOl.

1.4.1 Standards

a. SEAL (Wits University Soflwa • j Engineeiing Applications Laboratory) QMS Docmj?.ent 
Creation Template, QS 002, R.evision 0.01, 5 April 1994.
b. SEAL QMS Document Layout, PreseMatioii and Tynesetting Guide, QS 003, Revision 0.03, 
2SJimel994.
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2 THE ATPWIN PROGRAM UNIT
This module contains the Visual Basic code and de&iga which is the physical / visible part of ATP 
for Windows. It contains the entire front end code of ATP for Windows. Since it was written in 
Visv I Basic, it does not contain cpp and h files, but rather .fim, and .bas files. TTiese are 
explained briefly in the next section.

2.1 Visual Bask Controls
Visual Basic is an event driven, and object based programming language which is ideal for the 
pjogramming of fi-ont ends or interfaces. Visual Basic is based entirely on classes called controls, 
with each class or control having several regular ev ents which can be overridden, prop des (data 
members) which can be changed, and a number of methods which can also be ov̂ erridden. 
Although Visual Basic is not entirely object-oriented, it is object based, which means tliat by 
writing code in the events and methods wiiich exist, one is efiectively oveniding existing methods 
which are inherited by &̂ êry instance o f the specific control. For a list o f all o f the controls and 
their properties, events and t»ethods, see the Visual Basic Langurge Reference Manual. The most 
important control in Visual Basic is the form. This contiol is the general screen, and for every 
screett that exists in ATP for Windows, there i« a corre^onding fonn oc which the entire design 
was performed. The .structure of this section involves initially listing all of the forms used. This 
will be followed by a Ust of all the controls in each form separately, and then  ̂list o f all the 
methods, events, and properties used in each of the controls. Each form has a cti<!Tesponding 
modide called a BAS ffle. Most o f the code is placed in the BAS file to speed up the running of 
tlie program. The structure of each form is object-oriented, and is similar to the structure of the 
firnATP form seen in figure 15.

V",
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Figure 2 - The frmATP Class Hierarchy

As can be seen in the above figure, each part of the firoATP form inherits it's methods, events arid 
properties from the relevant Visual Basic control.

2.2 List of Forms
hi all cases in descriptions below, if  the 'Description' section does not describe the element in 
enougli detail, iiis element is described separately. If a method or event has data members which 
are seen to be important to the method in a critical way, these* will be described in a section 
following the 'List of Methods' section.

For.c Name m m r n e D m rip tiott

fbnATP A'iP.FRM This is the main screen o f the 
program which includes the Circuit 
Element Panel, the Control Panel / 
Toolbar, the main menu, the Work 
Region, the Message Bar, the Time 
Bar, the scroll bars for the Work 
Region, and ithe mini-map.

JfimAbout ABOUT.FRM The about form describes the 
program najie and author when the 
user clicks on the Help - About 
option.
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frm/VRRDAT ARRDAT.FRM This is the Element Details 
ARRDAT form, which corresponds 
to the ARRDAT add on program to 
ATP.

frmBctran BCTRAN.FRM TSiis is the Element Details for 
winch is used to enter the BCTRAN 
transformer support program 
details. This form includes command 
buttons to caii a screen for eaoh 
winding of the transformer, as well 
as a coHMDand button for more 
entries, which calls the 
frmBctranMore screen.

frnaBctranMore BCTRANMR.FRM This is the Element Details screen 
for details needed by the BCTRAN 
support program which do not fit in 
the fitnBClRAN screen. This 
screen contains four command 
buttons, each of which opens a 
screen for entering data relateu to 
the BCTRAN support ATP support 
program

finmBctranTestData BtTRNTST.FRM This is the Element Details screen 
for the test data (such as short 
ch'cuit test) required by the 
BCl'RAT'f Al'P support program.

frniBlackBox BLACKBOX.FRM This is the Element Details fomi for 
the Black Box element.

fmiLeftB ottomlmages BLEFTIMG.FRM This form is used to store elements 
whicl: are in the left bottom area of 
the entire circuit region (this form is 
not visible).

finiBottomlmages BOTMGS.FRM Tliis form is used to store elements 
w'hich are in the bottom area of the 
entire circuit region (llu.*; form is noi 
visible).

DCU.OOl Version 1.0 17 June 1995 i>agc 2- 3
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j&tnRightBottomlm&ges BRGHTIMG.FRM This fonn is i:r>ed to store elements 
whicli arc in the right area of the 
entire circuit region (this form is not 
visible).

finClomgSw’kch CLOSESWI.FRM This is the Element Details fonn for 
the Closing Switch element.

ftEoC<»4tiGtorS}iichMach CNDPHASl.FRM This is the Element Details fonn for 
the 3 phases o f the synchronous 
machine.

&ttC<M»tfoBediitegrator CNTRINTG.FRM ITiis is tiie Element Details form for 
the Controlled Integrator element.

jteiCoestDelftj^kveSwitch CONSTSWIFRM Hiis is tlie Element Details form for 
the Cocstaat Delay Slave Swiich 
element

n  -

fitnCoatrolElement CONTRELE.FRM This is the Element Details form for 
the Ta CS Controller Topology 
Element.

frtnCurreiitFluxCharacteristics CURRFLL'X.FRM This is the Element Details screen 
for the cun'ent-flux entries related to 
the current-flux characteristic of the 
transformer element.

firaCurrentVoltageChafacteristics CURRVOLT.FRM 'iTiis is the Element Details screen 
for the current-voltage entries 
related to the exponential and 
piecewise-linear characteristics of a 
surge arrestor.

iroiDoublcI ;q'onenlialI'unclk)n DBLEXFNC.FRM This is the Element Details form for 
the Dor.ble Exponential Function 
element.

IhiiDC Level DCLEVEl .FRM Hi is iS the Element Details fonn for 
the DC Level or Single Pul.se 
element.

IhUDuhI ITiis is the Element Details fonn for 
ilie Diode / SCR element.

page
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frmDistributedRLC DISTRRLC.FRM This is the Element Details form for 
the Distrib^ated RLC element.

*^ualRaaq)Functiou DUALRFNC.FRM This is the Element Details foim for 
the Dual Ramp Function element.

ihnEditCircuitPaiiel EDITCCTP.FRM This is the Edit Circuit Panel form 
which along with the conesponding 
module contams the fimctionaUty 
needed to edit the Circuit Panel.

ftmExponSurgeArrestor EXPSGAR!LFRM This is the Element Details form for 
the Exponential Modelled Surge 
Arrestor element.

jfrraFortranElement FORTRANE.FRM This is the Element Details form for 
the TACS Portrait Relationship 
element.

fnnlmpedanceElements IMPELIB.FRM This is the form v/liich contains the 
Impedance Elements Library, and 
allows the user to select an element 
from this library and then place it in 
the circuit.

frtnJMarti JMARTI.FRM This form is the Element Details 
form used to enter tH  details 
r equired for the JMAIk TI support 
program for A'l'P (used for the 
modal parameter JMARTI jnodel of 
transmission lines.

fitnlnputP. ramelers INPUTPRM.FRM '̂ fhis is the form which contains the 
input parameter entries of the 
Controller Topology element.

ftnil,eftlmages LEFTIMGS.FRM Tliis form is used to store elements 
which are in the left ?srea o f the 
entiVe circuit region (this form is not 
visible).

ftml.evelTiigen'edSwitch LVTRGSWI.FRM This is the Element Details form for 
the TACS Level Triggered Switch 
element.
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fimMassCards MASSCARD.FRM This form is used to enter element 

details related to the masses used 
for the synchronous maciiine 
element.

fimOpmiagSwitch 0PENSVVI.FRN1 This is the Element Details form for 
the Opening Switch wicment.

fimPrintlmages PRINTIMG.FRM iliis form is used to print the circuit, 
llie  •'•rcuit is copied from the visible 
circuu region to this form, and the 
form is then printed.

jSmRaffipFunction RAMPHJNC.FR]li This is the Element Details form for 
the Ran )̂ Function element.

fiinReadDataFiie READDATA.FRM This form is used as a text editor 
wluch allows the user to view the- 
data files which have been written 
by ATP for Windows as well as 
ATP output files.

jBmReadChitput READOUTP.FRM ,, .is the screen for the menu 
on Read Output from the RUN 

sub-menu. It contains tlie 
fimciionality to allow the user to 
view one or more of the requested 
variables from the output of the 
simulation on a graph.

frmRelayOp eratedSwitch RELOPSWI.FRM This is the Element Details form for 
the TACS Relay '/Dpescated Switch 
element.

frttiRep etitivePulse RE.PPULSE.FRM This is the Element Details form for 
the 1 ACS Repetitive Pulse element.

fimRepetitiveRarap REPRAMP.FRM This is the Element Details form for 
the TACS Repetitive Ramp element.

frmSelectEIement SELECELE.FRM This is the form wliich contains the 
sicreen for the Select Element option 
from the RUN sub-menu.

DCU.OOl Version I.O 17 June 1995 page 2-6
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Form Name

fimSetup Simulation SETUPSIM.FRM This i.s the form which contaiiis the 
screen for it's Setup Simulation 
option J5-om the VIEW sub-menu.

frmSimpIeDifFerentiator SIMPLDIF>RM This is the Element Details form for 
the TACS Simiilc Ditierentiator 
element.

fixnSimpleSources SIMPLLIB.FRM This is the form \̂ diich contains the 
Simple Sources Library, and allows 
the user to select an element from 
this library and then place it in the 
curcuit.

frmSitopleRLC SIMPLRLC.FRM This is the Element Details form for 
the Simple RI.C element.

fimSinFunction SINFUNC.FRM This is the Element Details form for 
the Sinusoidal Function element.

5mSpecDevInp utPararaeters SPECDEV.FRM This form is used to enter the input 
parameters for the TACS special 
devices (U1 - U5).

frmSinusoidalWavefonnGeuerator SINWVGEN.FRM This is the Element Details fonn for 
the TACS Sinusoidal Waveform 
Generator element (TACS 
Sinusoid).

fxmSlaveClosingSwitoh SLCLSSWI.FRM This is the Element Details form for 
the Slave Closing Switch element.

frmSiaveOpenJngSwitch SLOPNSWI.FRM This is the Element Details fonn for 
the Slave Opening Svwtch element.

frmSpeciatDevice SPECDEV.FRM This is the Element Details fonn for 
the TACS Special Device element. 
It contains fimctionahty to seJect 
which special device is required.

frniSurgeAirestor 

L. , ........  .... ....... .. ____

SRGARRFRM This is the Element Details foim for 
the Piecewise-Linear modelled 
Surge Arrestor element.
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fittiStepFuttction STEPFUNC.FRM This is the Element Details fomi for 
the Step Function element.

jfrniStandardSwitch STNDSWIFRM lliis  is the Element Details form for 
the Standard Switch element.

fonSwitchesDiodes SWDIOLm.FRM This is the form which contains the 
S\vitches and Diodes & SCRs 
Libraiy, and aUows the user to 
select an element from this library 
and then place it in the circuit.

frmSwitchElement SVVELEMEN.FRM This is the Element Details form for 
the Switch element.

rniiSunchronousMachine SYNCHMCH.FRM Not available yet.

frmSyachMachineMore SYNCHMRE.FRM Not available yet.

fimSynchMacliTACS SYNCHTAC.FRM Not available yet.

fimSysteraaticClosingSwitch SYSCLOSW.FRM This is the Element Details form for 
the Systematic Closing Switch 
element.

fmiTAC SEIementElement TACSELEM.FRM This is the Element Details form for 
the TAGS element.

fimTACSElements TACSELIB.FRM This is the form which contains the 
TAGS Elements Library, and allows 
the user to select an element from 
this libraiy and tlien place it in the 
circuit.

frraTACSSources TACSSLIB.FTiM This is the form wMch contains the 
TAGS Sources Libraiy, and allows 
the user to select an element from 
this library and then place it in the 
circuit.

fimTACSSoiirce TACSSRCE.FRM This is the Element Details form for 
the TAGS Source element.

frmTACSControUedComponent TCNTRLEL.FRM This is the Element Details form for 
the TAGS Controlled Component 
element.
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fimTAC SControUedResistor TCNTRRES.FRM This is the Element Details form for 
the TACS Controlled Resistor 
element.

j&mTACSControUedSource TCNTRSCR.FRM This is the Element Details form for 
the lACS Controlled Source 
element.

frmTACSControlledSwitch TCNTRSWI.FRM This is the Element Details form for 
the TACS Controlled Switch 
element.

&mTeiiq)Iimges TCMPIMGS.FRM This is a form wdiich contains 
images that do not appear on the 
frmA'IP form, but must be saved 
(scrolling images). It is never seen 
by the user.

frmLeftTopImages TLEFTIMG.FRM This form is used to store elements 
which are in the left top area of the 
entire circuit region (this form is not 
visible).

jfrmTolerancesSpecialRequest T0LERSR.FRM The tolerances special request card 
screen (optional screen in the 
^chronous machiae element). Not 
available yet.

frmTop Images TOPMGS.FRM This form is used to store elements 
which are in the top area of the 
entire circuit region (this form is not 
visible).

ftmTransfomer TR.\NSFRM.FRM This is the Element Details form for 
the Single Phase Transformer 
element.

fmiPhaseWmding TRFWNDG.FRM 'Fhis is the Element Details form for 
the three phases of the three phase 
transformers (aU three windings on 
Ae left/primary side).
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jfrrnRightPhaseWindmg TRFWNDGR.FRM This is the Element Details form for 
the three phases of the three phase 
transformers (all three winduigs on 
the right/secondary side).

frmRightT opTmages TRGHTIMG.FRM This form is used to store elements 
which are in the right top area o f the 
entue circuit region (this form is not 
visible).

fimTransmissionConductor TRNSCOND.FRM This is the Element Details form for 
the Transmission Line conductor. It 
is used three times for the three 
transmission line conductors v/hen 
creating a Transmission l.ine 
element.

fituTransforaiers TRNSFUB.FRM This is the form which contains the 
Transformers Library, and allows 
the user to select an element from 
this library and then place it in the 
circuit.

finOPhaseTransformer TRNSFR3.FRM This is the Element Details foini for 
the Three Phase Traosfomrer 
element.

frmTransmissionl ,ine TRNSLINE.FRM This is the Element Details form for 
the Transmission Line element.

frmTransinissionLines TR^^SMI.IB.FRM This is the form which contains the 
Transmission Lines Library, and 
allows the user to select an element 
from this library and then place it in 
the circuit.

fimUniversaMachine UNWMCHN.FRM This is the Element Details form of 
the universal machine (Not available 
yet).

frmUserDefinedSource USERDFSR.FRM Tliis is the Element Details fomi for 
the User Defined Soxurce element.
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DrmWindmg WINDING.FRM This form is used to enter the 
winding details in the BCTRAN 
support program for ATP.

2.3 The frmATP Form
2.3.1 Form Description

Tliis form is the main form of the A'l P for Windows program, and contains the main menu, the 
Circuit Element Panel, the Control Panel /  Toolbar, the Work Region (ckcuit drawing area), the 
Message Bar, the Time Bar, and the mini-map.

2.3.2 Ljst of Form Methods

Method Naaae Description

ControlClick (Index As Integer, 
Menu As String)

This Procedure checks for which element of the menu, 
the Control Panel Button conesponds to, and then 
runs the corresponding Click method.

2.3.3 List of Form Data Members and Constants

£VieniDer/t.oiist iNsme M S S i S i S S m

Dim imgSelected As String Tltis is a variable which stores the name of the image 
selected when the user clicks using the left mouse 
button on an element (thus selecting it for editing).

Dim pre&entlndex As Integer This is a variable which stores the actual index 
Image Box selected (jfrom the imgGrid Controls) . 
the user when performing a rotation of an element in 
the Work Region. This is then used in order to change 
the Picture property o f this Image Box.

Dim StoredTag As Integer This variable is used to store the tag number of an 
element which is being dragged.
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OijTi ClickBlockitig As Integer lliis is an integer variable which is used to indicate 
that the user is bloclung (ie. dragging the mouse while 
pressing the <SHIFT> key.

Dim EiemeutDraggiijg As Integer This variable is an integer variable which is used to 
indicate that an element is being dragged. This is used 
to check whether or not an element was being dragged 
(not nrom the Circuit Panel) when it is dropped into 
the circuit. If it was being dragged, the Tag propexty 
of the new image Grid entry is set to the StoredTag 
value.

Dim Bloclang A.s Integer This vat' *ble is used to indicate that a circuit is 
prer^ntly being blocked.

Dim InidalBlocklndex As Integer This variable is used to store the index (of the image 
control airay called imgGrid) at which the blocking 
started.

Dim SixConductors As Integer This variable is used tc ndicate to the 
imgGrid_Mousedowr nd imgGrid Dragdrop events 
whether the transmission liae being diopped / dragged 
is a six conductor (+ tw'o neutrals) or a three 
conductor transmission line.

Dim filesaved As Integer This is a boolean variable which is set to False as soon 
as any changes are made to the circuit since the last 
time it has been saved. It is later checked by the F /££  
- N’eti', FILE ~ Exit etc. methods to ensure that the 
user is not exiting without saving the latest changes 
made.

Const ENTER -  0 This is a constant which is used in DragOver events to 
signify the state o f the source. If the source is entering, 
the state is ENTER.

Const I.EAVE = 1 Xliis is a constant which is used in DragOver events to 
signify the state o f the source. If the soiirce is leaving, 
the state is LEAVE.
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2.3.4 List of Form Events

Event Name . UescriptiojB

Form Load ( ) " '(is event is callv at the beginning of the program, 
and is used to load the infomiation required from the 
.INI ff!e, as ŵ ell as to initialise all the variables 
necessar\'.

Fonn_ MouseMove (Button As 
Integer, Shift As Integer, X As 
Single, y  As Single)

rhis method is used ‘ infonn the user that moving the 
mouse over specific panel options will give the user 
more information about these buttons.

FomiUiiload Tliis method is used to end the application since the 
event occurs when the main screen of the program is 
unloaded (it simply uses the command ‘End’).

Form QueryUnload (Cancel As 
Integer, UnloadMode As Integer)

This event is automatically called before the form is 
unloaded. It used to determine whether or not the user 
has saved the present simulation. If not, the FILE - 
Save option is called.

.3.5 List of Controls

menFile This is the FILF, menu, and contains the miFile array 
of sub-menus.

miFile(9) This is the array of sub-menus in th e FILE menu, and 
consists of the New, Open, Scpje, Save As, Import, 
Print, and Exit options each of which along with the 
menu separators is an element of this menu array.

menEdit Tliis is the EDIT menu, and contains the miEdit array 
of sub-menus.

miEdit(lO) This is the array of sub-menus in the EDIT menu, and 
consists o f the Copy, Paste, Block, Select AH, and 
Unselect All options each o f which along xvith the 
menu ser. arators is an element of this menu array.

menView This is the FTEff  ̂menu, and contains the miView array 
of sub-menus.

DCU.OOl Versioi? 1.0 17 June 1995 page 2-13



XuQEBAOL THE ATPWIN PROGRAIVy IJNVT AJ

miView(6) This k  the array o f sub-menus in the HEfF menu, and 
consists o f the Show/Hide Control Panel, Edit Circuit 
Panel, Zoom In, Zoom Out, and Show/Hide Grid 
options each o f which along wifli the merci separators 
is an element o f this menu airay.

menRim This is the PJJN menu, and contains the miRun array 
of sub-menus.

. MRim{7) This is the array of sub-menus in the RUN xatmi, and 
consists o f the Sclect Element, Setup Simulation, Run 
Simulation, ax.d Read Output options each o f which 
along with the menu separators is an element o f this 
menu array.

meuHelp This is the HELP menu, and contains Ihe miHelp array 
of sub-menus.

miHeJp{5) This is the array of sub-menus in the HELP menu, and 
consists o f the Help Contents, Name Search, Tutorial 
and About options each of which along with the menu 
separators is an element o f this menu array.

f/icControlPanel This is a picture box on which the Control Panel 
toolbar is placed. This is needed to make tie  
Show/Hide Control Panel jRmction simpler, a.id it is 
generally a recommended practice when placing 
cmd3d controls.

ControlPancMle(3) 'rhi.«; is an arrny of Control Panel command buttons 
which includes the toolbar buttons for the FILE menu 
including the TVew, Open, Save, bnvort, and Print 
fiinctions.

ControlPaaelEdit(2) ITiis is an array of Control Panel command buttons 
which includes the toolbar buttons for the EDI7' menu 
iiic%ding the Cut, Copy, and Paste fimctions.

CoiitiolPanelView(3) This is an array of Control Panel command buttons 
which includes the toolbar buttons for the VIEW menu 
including the Edit Circuit Panel, Zoom In, Zoom Out, 
and Show/Hide Grid fimctions.
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ControlPanelRun( 1) This is an array of Control Panel command buttons 
which includes the toolbar buttons for the RUN menu 
including the Run Simulation and Read Output 
fiinctions.

ControlPanelHelp 'Fhis is a Control Panel command button which 
represents the toolbar option for the Help Contents 
function.

ControlPanelRotate This is a Control Panel command buttoa which 
includes the toolbar buttons for the Rotate function.

picCircuitElemeatPacel This is a picture box on which the Circuu Element 
Panel toolbar is placed.

ca\d3 dCircuitPanel(3 6) This is an array of command buttons which are used 
for the Circuit Element Panel's circuit elements. Each 
command button has a different icon in it's picture 
property which represents the particular circuit 
element required.

VScroHCircuitElement This u  the vertical scroU bar on the left o f the Circuit 
Element Panel which allows the user to scroll through 
the Circuit Element Panel in order to view and select 
from the entire range of circuit elements available.

imgGrid(129) This is an array of image boxes which makes up the 
Work Region (the area on the screen where one can 
draw a circuit). Each image box is the same size, and 
the indexes of the image boxes increase from left to 
right and then from top to bottom.

lineGridHor(8) Hiis is an array of Line Controls which have their 
colour set to grey, and their border style set to dotted. 
They are used to form the horizontal lines in the grid 
in the Work Region.

lineGridVert(ll) This is an array of Line Controls which have their 
colour set to grey, and their border style set to dotted. 
They are used to form the vertical Imes in the grid in 
the Work Region.

HScroUGrid

i

This is a horizontal scroll bar which is at the bottom of 
the Work Region, and is used to scroll horizontally 
through the circuit in the Work Region.
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VScroUGrid This is a vertical scroll bar which is at the bottom of 
the Work Region, and is used to scroll vertically 
through the circuit ia the Work Region.

cmd This is a Common Dialog control. It is not visible 
during the running o f the prograiJi, but is necessary Irx 
order to run functions such as Open, Save As, and 
Print which all use the common dialog box.

picGarbage This is a picture which is not visible at nm-time unless 
the user drags a circuit element over the garbage bin 
inside the Circuit Element Panel. The picture box itself 
contains a picture of a radio-active bin.

imgGarbage This is an image box which contains the image of a 
garbage bin. It is situated in the picCirc litElement 
control. When the user drags an element over this 
garbage bin and drops the elemeat into the bin, the 
element is deleted along with all of it's pr operties.

Timer I This is a timer control which is required in order to 
displav the time sitice it has a Timer event which 
occui. v'ery tioie the interval ^ecified at design time 
is passed (1000 ms).

PaitelTiinel 'Fliis is a 3d panel in which Hes the PanelTime2 panel.

PanelTime2 This is a 3d panel on which the tune i*? \ATitten.

pnlMessage This is a 3d panel control on which lies the Message 
Label IblMessage.

IblMessage This is a label control on which the messages 
corresponding to the mouse position are written. If the 
user for example moves the mouse over the 
Transformer element, the IblMessage.Caption property 
is automatically .set to 'Single Phase Transformer 
siement'.
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2.3.6 The miFOe Control

2 1.6.1 Control Description

This is the array of sub-menus in the ^ILE menu, and consists o f tho New, Open, Save, Save As, 
Import, Print, and Exit options each of which along with the meau separators is an element o f tliis 
menu array.

2.S.6.2 List of Events Used

Ev«»tN«me DescriptioDi

miFile Click (Index As Integer) This method checks which o f the FILE menu choices 
were selected, and then calls the relevant fiinction in 
the AiP.BAS module. This is done using a Select 
Case statement.

2.3.6.3 Comments 

None

2.3.6.4 Revision History 

First Revision: 01/02/95

2.3.7 The miEdit Control

2.3.7.1 Control Description

'Ihis is the array of sub-menus in the EDIT menu, and consists o f the Cut, Copy, Paste, Block, 
Select All, and Unselect All options each o f which along with the menu separators is an element 
of this menu array.

i; •
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2.S.7.2 List uf Events Used

Event Name

miFdit Click (Index As Integer)

....................................... ......- ...—1

This method checks which of the EDIT menu choices 
were selected, and then calls the relevant function in 
the ATP.BAS module. This is done using a Select 
Case statement.

L............... . „.. . .. ............. ...... ...................... .

2.3.7.3 Comments 

None

2.5.7.4 Revision History

First Revision: 01/02/95

2.3.8 The miView Control

2.3.8.1 Confcroi Description

Thisistiie array of sub-menus in the VIEW menu, and consistp .fihe Shaw/Hide Control Panel, 
Edit Circuit Panel, Zoom In, Zoom Out, and Show/Hide Grid options each of which aJong with 
the menu separators is an element o f this menu array.

2.3.5.2 List of Events Used

OesiTiption

niiView Click (Index As Integer)

...................................................... 1

This method chocks which of the VIEW menu choices 
were selected, and then calls the relevant function in 
the ATP.BAS module. This is done using a Select 
Case statement.

11........................................ ...... ..... . .... ........—---- ------------1
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2.3.5.3 Comments

None

2.3.5.4 Revision History

First Revision: 01/02/95

2.3.9 The miRun Control

2.3.9.1 Control Description

This is the array o f sub-menus in the RUN menu, and consists o f the Select Element, Setup 
Simulation, Run Simulation, and Read Output options each of which along with the menu 
separators is an dement o f this menu array.

2.S.9.2 List of Events Used

Description

miRun_CHck (Index As Integer) This method checks which o f the RUN xasm. choices 
were selected, and then calls the relevant fimction in 
the ATP.BAS module. This is done using a Select 
Case statement.

2.3.9.3 Comments 

None

2.3.9.4 Revision History

First Revision: 01/02/95

2.3.10 The miHelp Control

2.3.10.1 Control Description
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This is the anay of sub-menus in the HELP menu, and consists o f the Help L ^ntents, Name 
Search, Tutorial and About options each of which along with the menu separators is an element 
of this menu array.

2.3.10.2 JList of Events Used

miHelp_Click (Index As Integer) This method checks which o f the HELP menu choices 
were selected, and then calls the relevant ftmction in 
the A'IP. BAS module. This is done using a Select 
Case statement.

2.3.10.3 Comments 

None

2.3.10.4 Revision History 

First Revision: 01/02/95

2.3.11 The ControIPaneSFiie Control

2.3.11.1 Control Description

This is an array of Control Panel command buttons v^ch includes the toolbar buttons for the 
FILE menu including the New, Open, Save, Import, and Print fimctions.

DCU.OOl Version 1.0 17 Jime 1995 page 2-20



T^QRBAOi THE ATPWIN PROGRAM LTMTT ATEQQ2

2.3.11.2 List of Events Used

£v«tttNAi»e

ControlPanelFileClick (Index As 
Integer)

This method checks H'hich o f the? FILE toolbar options 
choices was selected, and then c&ils the relevant 
menu's Click event. Thif, k  done using a Select Case 
statement. This is done using TypeMessage method in 
tlie ATP.BAS module.

ControlPanelFile_ MouseMove 
(Index As Integer, iuutton As 
Integer, Shift As Integer, X As 
Single, Y As Single)

This method checks which o f the FILE toolbar options 
the mouse is moving over, and hence determines 
which comment to v\Tite t'' thz IjlMessage. Caption 
property.

ii1'

I «

2.3.11.3 Comments 

None

2.3.11.4 Revision History 

First Revision: 01/02/95

2.3.12 The ControlPanelEdit Control

2.3.12.1 Control Description

I'his is an array o f Control Panel command buttons which includes the toolbar buttons for the 
EDIT tmnu iiicluding the Cut, Copy, arid Paste functions.
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2.3.12.2 List of Events Used

?)esc)riptio»

ControlPaaelEditMoiiseMove 
(Index As lutegei, Button As 
Integer, Shift As Integer, X As 
Single, Y As Single)

Tbis method checks which of the EDIT toolbar 
options the mouse is moving over, and hence 
determines w îich comment to write to the 
IblMessage.Caption property. This is done using 
TypeMessage method in the ATP.BAS module.

Conti olPanelEditCIick (Index As 
Integer)

This method checks which o f the EDIT toolbar 
options fihofees was selected, and then caUs the 
relevant menui's Click event. ITiis is done using a 
Select Case statement.

2.3.12.3 List of Relevant Properties

Caption <BLANK>

Name ControlPanelFile

!! 9

2.3.12.4 Comments

None
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2.3.12.5 Revision History 

First Revision: 01/02/95

2.3.13 Tlie CoatroIPanelView Control

2.3.13.1 Control Description

This is an array of Control Panel command buttons which includes the toolbar buttons for the 
P7EJV menu including the Edit Circuit Panel, Zoom In, Zoom Out, and Shaw/Hide Grid 
fui’Ctions.

2.3.13.2 List of Events Used

11

ControlPanelView_MouseMove 
(Index As Integer, Button As 
Integer, Shift As Integer, X As 

; Single, Y As Single)

This method checks which o f the VIEWtoolbfir 
options the mouse is moving over, aud hence 
determines which comment to write to the 
IblMessage.Caption property. This is done using 
TypeMessage method in the A'iP.BAS module.

ControlPanelViewCIick (Index 
AS integer)

This method checks which o f the P7EW toolbar 
options choices was selected, and then caF' the 
relevant menu’s Click event. This is done using a 
Sciect Case statement.

2.3.13.3 List of Relevant Properties 

See 5.3.9.3

2.3.13.4 Comments 

None

2.3.13.5 Revision History 

First Revision; 01/02/95
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2.3.14 The ControlPanelRun Control

2.3.14.1 Control Description

This is an array of Control Panel command buttons which includes the toolbar buttons for the 
RUN menu mcli'diiig the J?tm Shmdation atid Read Output Junctions.

2.3.14,2 List of Events Used

ControlPanelRunMouseMove 
 ̂Index As integer. Button As 
Integer, Shift i\s  Integer, X As 
Single, Y As Single)

This mei vd checks which of the RUN toolbar options 
the mouse li. ‘aoving over, and hence determines 
which comment to write to the IblMessage.Captioa 
property. Tliis is done using TypeMessage method in 
the AiF.BAS module.

ControH*anelRun_C!ick (Index As 
Integer)

This method checks wWch oi the RUN toolbar 
options choices was selected, and then calls the 
relevant menu's Click event. This is done using a 
Select Case statement.

2.3.14.3 List of Relevant Properties 

See S.3.9.3

m

2.3.14.4 Comments

None

2.3.14.5 Revision History 

First Revision: 01/02/95

2.3.15 The ControiPanelHelp Control

2.3.15.1 Control Description
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This is a Control Panel command button whlcli represents the toolbar option for the He^p 
Contents function.

2.3 15.2 List of Events Used

Description

ControlPanelHeIp_MouseMove 
(Index As Integer, Button As 
Integer, Shift As Integer, X As 
Single, Y As Single)

ITiis nieihod checks v^ich o f the HELP toolbar 
options ike mouse is moving over, and hence 
determliies which comment to write to the 
lblMes!i:?ge. Caption property. I’J’is is done using 
TypeMi iSsage method in the ATP.BAS module.

ControlPanelHeIp_Click (Index 
As Integer)

This metifc-d checks w^ch o f the HELP ^olbar 
options choices was selected, and then calls the 
relevant me nu*s CUck eveat. This ir. done using a 
Select Case statement.

2.3.15.3 List of Relevant Properties 

See 5.3.9.S

2.3.15.4 Comiaeats

None

2.3.15.5 Revision History

First Revision: 01/02/95

2.3.16 The ControlPanelRotate Control

2.3.16.1 Control Description

This is an array of Control Panel command buttoi.s which includes the toolbar buttons for the 
ilotate Left, and Rotate Right fimctions.

2.3.16.2 List of Events Used
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ControlPanelRotate MouseMove 
(Index As Integer, Button As 
Integer, Shift As Integer, X As 
Single, Y As Single)

This nwthod checks w1iic%. o f the ROTATE toolbar 
optiorjs the mouse is movinf* over, and hence 
dcternmies which comment to write to the 
IblMessage.Caption property. This is done using 
TypeMessage method in the ATP. BAS module.

ControlPanelRotateClick (Index 
As Integer)

This method checks which o f the ROTATE toolbar 
options choices was selected, and then calls the 
relevant method m the ATP.BAS module. This is done 
using a Select Case statement '.a the ControlCUck 
method of the fhnATP form.

2.3.16.3 List of Relevant Properties

See 5.3.9.3

2.3.16.4 Comments

None

2.3.16.5 Revision History 

First RevisioE: 01/02/95

2.3.17 The cradSdCircuitPand Control

2.3.17.1 Control Beseiiption

This is an array of command buttons which av* i sed for the Circuit Element Panel's circuit 
elements. Ec 1i command button has a different icon in it's picture property which represents the 
particular circuit element required.
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3 .n .2  Lint of Everts Used

Event Name Descrtption

cmd3(iCircuitPanel_MouseMove 
(Index As Integer, Button As 
Integer, Shift As Integer, X As 
Single, Y As Singis)

'fhis method checks which o f the CIRCUIT 
ELEMENT toolbar options the mouse is moving over, 
and hejice determines which comment to \vrite to the 
IblMessage.Caption property describing the particular 
element requhed. This is done using TypeMessage 
method in the A'lP.BAS module.

cmd3dCircuitPaneI_CIick (Index 
As lnteger)\ ^

This method clears the IbMess&ge. Caption property 
by setting it =

2,3J  7.3 List of Rclevaflt Pronerties

VaJue and Bescription

Caption <BLANK>

Draglcon 'rhis is set to the same picture as the lecture property.

DragMode Automatic - this makes dragging of the element 
automatic. When the user clicks on this element, the 
elements Draglcon appears automatically.

Name cmd3 dCircuitPanel

2.3.17.4 Comments 

None

9

2.3.17.5 Revision Histoiy

Firat Revision: 01/02/95

2.3.18 The imgGrid Control

2.3.18.1 Control Description
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Tills is an array of image boxes which makes up the Work Region (the area on the screen where 
one can draw a circuit). Each image box is the same size, and the indexes o f the image boxes 
increase from left to ri^ t and then from top to bottom.

2.3.18.2 List of Events Used

Beacription

imgGrid_I>ragDrop (Index As 
Integer, Source As Control, X As 
Single, Y As Single)

'ITiis method is used to set the Picture property o f the 
relevant image equal to the Draglcon property o f the 
source.

imgGrid_MouseDown (Index As 
Integer, Sutton As Integer, Shift 
As Integer, X As Single, Y As 
Single)

This method is used to enable the drag method o f the 
image box selected if  the left button o f the niouse 
is used, and to enable and call the Circuit Element 
Menu if the right mouse button is clicked.

2.3.18.3 List of Relevant Properties

Property Name

DragMode Manual

Name imgGrid

2.3.18.4 Comments 

None

2.3.18.5 Revision History

First Revision: 01/02/95

2.3.19 The HscroIlGrid Control

2.3.19.1 Control Description

'lliis is a horizontal scroll bar wliich is at the bottom of the Work Region, and i** used to scroll
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horizontally through the ckcuit in the Work F egion.

2.3,19.2 List of Events Used

HscroUGrid Change ( ) This method sets tbe value o f a temporaiy integer to 
the value of HScrollGrid at the time of the change, and 
calls the ScmUHorlmage method passing the ten^int 
as the parameter in AlP.BAS

2.3.19,3 List of Relevant Properties

Name HScrollGrid

Value 16383 - This is the initial position of the scroll change. 
Tlie range is 32766, making 16383 the middle of the 
range exactly.

2.3.19.4 Comments

None

2.3.19.5 Revision History

First Revision: 01/02/95

2.3.20 The VscroliGrid Control

2.3.20.1 Control Description

Tliis is a vertical scroll bar which is at the bottom of the Work Region, and is used to scro ll 
vertically through the circuit in the Work Region.
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2.3.20.2 List of Event* TJsed

Ev«j»,t Nanse

VScro!IGrid_ Change ( ) This method sets the value o f  a temporary integer to 
the value o f VScrollGrid at tlie time o f the change, and 
calls the ScroUVertlmage method passing the tempmt 
as the par jmeter in ATRBAS

2.3.20.3 li^t of Relevant Propprties

Value and Description

Name VvScroUGrid

Value ;i'̂ 83 ' This is the initial position of the scroll change, 
is 32766, making 16383 the middle of the

iiscily.

2.3.20.4 Comments 

None

2.3.20.5 Revision History 

First Revision: 01/02/95

2,3.21 The imgGrabage Control

2.3.21.1 Control Description

This i? an image box which contains the image of a garbage bin. It is situated in the 
picCircuitElement control. Wlieu the user drags an element over this garbage bin and drops the 
element into the bm, the element is deleted along with jU of it's properties.
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2.3.21.2 List of Events

imgGarbageDragDrop This method is used to set the Draglcon's image back 
to nothing after the element is dropped into the 
garbage bin, and the« to call the DeleteElement 
method in ATP.BAS which deletes th-i element and it's 
properties.

iragGarbage DragOver (Source 
As Control, X As Single, Y As 
Single, State As Integer)

This metliod is used to change the Draglcon of the 
source to the picGarbage.Pisture property when the 
element is being dragged into the Garbage image, and 
back to it's old Draglcon if the element is dragged out 
of the garbage bin.

imgOarbage_MouseMove (Button 
As Integer, Shift As Integer, X As 
Single, Y As Single)

This method is used to write the string "Trash Bin: 
Delete Element by dragging and dropping into this 
bin*' 0 the Caption property of the IbUMessage 
confcv»».

2.3.21.3 List of Relevaat Properties 

None

2.3.21.4 Comments

None

2.3.21.5 Revision History

First Revision: 01/02/95

2.3.22 The Timerl Control

2.3.22.1 Control Description

This is a timer control which is required in order to display the time since it has a Timer event 
which occurs every time the interval specified at design time is passed (1000 ms).
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2.5.22.2 List of Events Used

t
Timer 1 Timer ( ) This method is used to -̂ vrite the correct time to the 

time panel. The Timer event occurs evei>' time the 
interv'ai property is reached (see properties).

\ 2.3.22.3 List of Relevant Properties

o f Interval 1000 - this is the interval (in ms) between each Timer 
event.

m Name Timerl

1 2.3.22.4 Comments

None

' ̂ ' 2.3.22.5 Revision History

f -

■ 1 ■ ■

First Revision: 01/02/95
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2.4 The ATP.BAS Module
2.4.1 Module Description

'11:1s module is the main module of the ATP for Wiudows program, and contains the fiinctionality 
required for the entire jfimiATP form, and most of the actual piogram itself

2.4.2 List Of Methods

Method Name

ATPPassFileSaved (Filesaved As 
Integer)

This method allows the passing o f the filesaved 
parameter so that it does not have to be a global 
variable.

BlockElementsComplete (Index 
As Integer, InitialBlocklndex As 
Integer)

This method is used to indicate that tlie blocking of 
elements is cotnpiete it is called from the fimATP form 
to indicate that the blocking of elements is complete, 
iind the form passes the initial index and the final index 
of the imgGrid to this method, and they are set to the 
correct variables for later use.

Blocklmage (Index As Integer) This image is used to indicate to ATP for Windows 
that an ungGrid has been blocked if there is a picture 
in it. It changes the imgGrid's borderstyle to 
FIXEDSINGLE

Function CheckDraggingDisablcd 
( )  As Integer

This fonction is used by the fimATP to check if the 
dragging has been disabled due to a circuit already 
being in the clipboard.

CheckForPasting (Index As 
Integer)

Tliis method allows the fimATP.imgGrid_pragdrop 
event to check if ATP For Windows can paste a 
circuit, ie. if  the cuttkg is complete If it is complete, 
this method changes the borderstyle property of all the 
imgGrid hnages back to NONE.

Fiujciion ChecklfFileSaves () As 
Integer

This fimction checks if  the AlTMeSaved variable is 
true or false if it is tme, then it continue.*; with the 
FileOpen or FileNew fimctionality. If not, it calls the 
Save As screen and then continues.
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Function ConvertString 
(IiiputParameter As String) As 
String

ITiis method is called by eveiy WriteCircuit method in 
everj' element's module to check if there is a in 
the string, and if there is not one, this method places ' 
the dot in the correct place smce ATP requires the dot 
in every floating point and real number format entry.

DrawSavedBottomPicture (j As 
Integer, PassedSavedPicture As 
Integer)

This method is called by every element's OpenCircuit 
method to drav̂ - the required element in the Bottom 
screen if  this was it’s saved position.

DrawSavedLeftBottomPicture (j 
As Integer, PassedSavedPicture 
As Integer)

Thi s method is called by every element's OpenCircuit 
method to draw the required element in the Left 
Bottom screen if this was it's saved position.

DrawSavedI,efiPicture (j As 
Integer, PassedSavedPicture As 
Integer)

This method is called by every element's OpenCkcuit 
method to draw the required element in the Left 
screen if this was it's saved position.

DrawSavedLeftTopPictnfe y As 
Integer, PassedSavedPicture As 
Integer)

This method is called by every element's OpenCircuit 
method to draw the required element in the I,eft Top 
screen if  this was it's saved position.

DrawSavedPicture (j As Integer, 
PassedSavedPictuie As Integer)

This method is t  'd to determine what the picture 
property of each imgGrid picture and then drawing the 
right picture into the corresponding imgGrid block.

Draw'SavedRightBottoinPicture (j 
As laleger, PassedSavedPicture 
As IntSJger)

This method is called by every element's OpenCkcuit 
method to draw the requked element in the Right 
Bottom screen if this was it's saved position.

DrawSavedRi^tPicture (j As 
Integer, PassedSavedPicture As 
Integer)

This method is called by every element's OpenCkcxiit 
method to draw the requked element in the Right 
screen if  this was it's saved position.

DrawSavedRightTopPicture (j As 
Integer, PassedSavedPicture As 
Integer)

'fhis method is called by every element's OpenCircuit 
method to draw the requked element in the Right Top 
screen if this was it's saved position.

DrawSavedTopPicture (j As 
Integer, PassedSavedPicture As 
Integer)

Tliis method is called by every element's OpenCkcuit 
method to draw the reqxiked element ki the Top 
screen if this was it's saved position.

EditCopy ( ) This method copies the image / images into an array of 
images which is stores for later pasting.
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EdkCut ( ) This method cuts the knr,ge / images into an array of 
images which is stores for later pasting.

EditPaste { ) This method pastes the stored images from the Cut or 
Copy options into the Work Region at the selected 
q)Ot.

EditSeiectAU ( ) This method selects aU of the e{p* ênts in the circuit. It 
is used to zoom in or out o f the eitiire circmt.

EditUnselectAli ( ^ This method is the reverse o f the select all method, 
and simply imselects all of the elements.

FUeExit ( ) This method is used to exit from the simulation. It 
automatically calls checks the Dirtyflag variable to see 
whether the user has saved the present simulation 
since the last changes.

FaeItrq)ort ( ) This method opens the Common Dialog - Open 
screen, and allow the user to select a file to import. 
This file is then read into the program using the same 
functionality as the Open comnuaid. The images 
contained in the file are drawn in tlie Work Region, 
and the parameters relating to the elements in the 
circuit are assigned their own variable names. This 
function is not available yet.

FileNew ( ) Tliis simply checks the Dirti/flag variable to see id the 
user has saved the simulation since the last changes 
w’ere fiaade, and calls the Save As fimction is this has 
not been done, following which it clears the W'ork 
Region and the variables associated with the elements 
in the Work Region. It caUs the InitializeAHVariables 
method to clear tie  variables associated with the 
present simulation.

FileOpen ( ) This method calls the Common Dialog (Action ~ 1) to 
open a file. It then calls the OpenCircuit() method.

FilePrint ( ) This method involves printing the circuit in the Work 
Region to the printer. This is done by calling the 
relevant Windows API fiinction.
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FileSave ( ) This method is used to save all the parameters o f the 
present circuit as well as the actual diagram of the 
circuit. This is done by writing each variable to a 
standard file open for Output, if  the file has not been 
saved before, the SaveAs__Click event is called.

FileSaveAs ( ) This method is used to save all the parameters of the 
present circuit a.-; well as the actual diagram of the 
circuit. The Common Dialog box is used to prompt the 
user for the filename (Action = 2). This is done by 
writing each variable to a standard file open for 
Output.

Function GetActrveFileName ( ) 
As String

This fiiinction returns the name of the active file name, 
which is ŝ l̂ 'ed in the File - Save As method.

GetPathi ( ) This method finds the present path.

HelpAbout ( ) This method calls up the fimAbout form.

HelpContents ( ) This method calls up the Help Contents screen using 
the Common Dialog control (Action = 6).

HelpNameSearoh ( ) This method calls up the Help Name Search screen 
using the Common Dialog control (Action = 6).

HelpTutorial ( ) This method calls the fimHelpTutorial form (not 
available yet).

MtializeAllVariables ( ) 'fhis method is used to initialise all the variables 
which need to be initialised at the beginning o f a 
simulation. It is called by the FileNew method, as 
well as the fiinATP Form_ Load event.

OpenCircuit ( ) This method is used to open a circuit from file. It 
opens the database file specified in the Open common 
dialogue box in the File Save As /  File Save methods. 
It then calls each element’s OpenCircuit method, to 
open its own circuit elements, and then closes the 
database file.
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Description

PerformRlockkg ( ) Hiis method uses the itiilial index and final index of 
the blocking procedisre (which were passes to the 
ATP.BAS module in the BlockElementsCompiete 
methos, and calls the Blocklmage method for each 
elemeut v;hich has been blocked.

RunATPO This method runs a DOS shell of ATP. It is called 
once the data file has been written, and it passes the 
parameters of the data file, and output file required.

RiuiRim Simulation ( ) This method is called when the user selects the Run- 
Run Simulation option. The method starts the running 
of the simulation by calling the WriteCircuit method, 
which writes the data files required.

RxinSelectElement ( ) This method is called when the Run-Select Element 
opiioj’ is selected. It calls the fimSelectElement.

Ron Setup Simulation ( ) This method is called when the Run-Setup Simulation 
option is selected. It calls the fimSetupSimulation.

SaveCircuit ( ) This method is called fi'om the File - Save, and File - 
Save As methods, in order to save the circuit to the 
database file q)ecified in the Save As dialogue box.
The method loopr through each o f the 9 screens which 
make up the entire circuit region, and checks each 
imgGrid element to see if an element exists there. If 
one does, it calls that element’s SaveCircuit method, 
passing the method the position (screen wise) o f the 
element, and the mdex (of the imgGrid in that 
position) of the element. The element’s SaveCircuit 
method then opens the corresponding table in the 
already open database file, and adds the element to this 
table.
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Method

ScroUHorlmageGrid (Value As 
Integer)

ScroUVertlmageGrid (value As 
Integer)

This methwu allows the user to scroll in any 
horizontal direction. This is done by fii st storing 
the left most or right most pictures, and t? ?n 
setting each image in the image grid equal to the image 
to the left or right of it (depending on vAich 
direction was chosen). The Tag property o f each 
imgGiid is passed to the next imgGrid so that the 
element’s module can determine wiiat number the 
element is (ie. the TAG property is set to the number 
of the element in the elen\ent’s FormlnitiaJi^e method). 
Also, a variable called PictureHere is used to 
determine whether a picture exists in a particular spot 
before that picture is passed to the left or right 
imgGrid. PictureHere is set when the eiem^t is 
dropped into the imgGrid.

This method allows the user to scroll in any 
vertical direction. This is done by first storing 
the bottom most or top most pictures, and then 
setting each image in the image grid equal to the 
image to below or above it (again depending on \\Wich 
direction was chosen). The Tag property o f each 
imgGrid is passed to the next imgGrid so that the 
elempnt’s module can determine what number the 
element is (ie. ihe TAG propertj' is set to the number 
of the element in the element’s ForaiMtialize method) 
Also, a variable called PictureHere is 'ased to 
determme whether a picture exists in a particular ispot 
before that pictiore is passed to the left or right 
imgGrid. Pict areHere is set when the element is 
dropped into the imgGrid.
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Method

SeleciFonmType ( ) This metliod is called when the CIRCUIT ELEMENT- 
Element Details menu is required. Since every element 
ha s a different Element Details screen, this method is 
needed to call the correct form corresponding to the 
selected element, 'fhis is done by using a Select Case 
statement checking the Picture property of the Image 
Grid, and calling the fom  which conesponds to the 
picture in this image.

SUowCircuitPosition () lliis  method is used every time an element is dropped 
on the circuit or the screen is scrolled to sdiow the 
position of all elements on the mini-map.

StaitBlocking (Index As Integer) ’'I’his method is called by the 
frmATP imgGridJVIousedown event to indicate that 
blocking has started, and the index of the first position 
ofblocking.

Sub Stoielmage (Index As 
Integer)

This method is ii.sed to actually store the images given 
in the EditCopy and EditCut methods to the 
fbitTempImages form.

TypeMessage (Inaex As Integer) This method determines which circuit panel button the 
mouse is moving over, and types the correct message 
in the message label.

VrewEditCircni^Panel ( ) This method calls the fiiraEditCircuitPauel form.

ViewP^otateElement () This method checks whether the element being rotated 
is a slnyjle RI.C or a Single Transmission Line 
conductor, if it is, then the imgCrid's Mcture property 
is changed to that of the vertical or liorizontal 
component in question

ViewShowConlrolPanel ( ) This method checks if the Control Panel is presently 
visible by checking the i. jcControlPaneI control's 
Visible property. If this is tme, then it is set to false 
and if it is felse, it is set to true.

ViewShowGrid ( ) This method checks if the Grid Lines are presently 
visible by checking the lineGridVert and lineGridHor 
line's Visible property. If this is true, then it is set to 
false and if it is false, it is set to true usmg a for loop 
since these elements are an arraj'.
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Writc/VRRDATStart () This method is called from the WriteCircuit method. It 
used to check if any exponentially modelled surge 
arrestors exist in the circuit. If they do, it calls the 
SurgeArrestorWriteARRDAT method.

WriteCircuit ( ) This method calls each of the separate Write methods 
which check wh . ,  elements exist in the circuit, and 
then call the corresponding WriteCircuit methods.

WriteCirciiitBraachCards ( ) This method is used to check the circuit for standard 
branch card elements, and then call the relevant 
WriteCircuit method in these circuit elements.

WriteCircuMSouvceCards ( ) Tliis method is used to check the ciicuit for standard 
source card elements, and then call the relevant 
WriteCircuit method in these circuit elements.

WriteCircuJiSwitdiCards () This method is used to check the circuit for standard 
switch card elements, and then call the relevant 
WriteCircuit method in these circuit elements.

WriteDistRLCBranchCards ( )
i

This method is used to checJ*. the circuit for distributed 
RLC / single transmisaon line conductor elements 
and then call the relevant WriteCircuit method in these 
circuit elements. TTiis is done separately to other 
branch cards because of the use of the $UNITS line 
before some single transmission line conductors.

WriteEndBranchCards ( ) This metliod is used to write the line ending the 
Branch cards in the ATP data case.

WriteEndDatj'Case ( ) This method is used to write the lines required for the 
end o f the data case.

WriteEndPlotCards ( ) This method is used to write the lines required for the 
end o f the plot cards section in ATP.

WriteEndSourceCards ( ) This method is used to \vrite the lines required for tlie 
end o f the source cauls section in ATP.

WriteEndSwitcliCardsO Tliis method is used to write the lines required for 
the end o f the switch cards section in ATP.

. /
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WriteLineConstants { ) This method checks if any transmission line elements 
exist in the circuit. If they do, it calls the Transmission 
Hue’s WriteLineConstants method passing it the 
position and index of the element (these are used to 
determine the number of the element).

WriteNodeNames ( ) This method is calls the WriteNodeNames method of 
each element in the circuit, so that all of the node 
names are written ta the Setup Simuii t̂ion screen 
when the user selects the ’Selected Nodes' option in 
the plot outputs options.

WriteswitchStatisticsC 3rd ( ) ITiis method calls each switch element's 
WriteMiscCircuit method in order to write the 
statistical miscelhmeous cards needed for random 
switching smiulations.

WiiteTransformerCards ( ) This method is used to check if  any transformers exist 
in the circuit, and if any do, it calls the transfoimer's 
Writ«;Circuit methods. These are again done separately 
to regular branch cards because of the need for 
grouping these elements together.

WriteUnitsEttd ( ) This method is used to write the end of the SUNITS 
commands needed for using the .single transmission 
line conductor.

WriteUserDefinedSourceCards ( ) This method is used to write user defined sources to 
the circuit because these require v* t or i-t cards 
.separately from the source card section.
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2.4.3 List of Module Data Members and Constants

Memher/Const Name

Global circuit As Database 'Iliis variable is opened as the ActiveFileName when 
the user opens an existing circuit or saves a circuit.

Global PictureHere{ 129) As 
Integer

This variable is used to set or check for a picture 
existing in a specific position in the imgGrid.

Global LeftPictureHere(180) As 
Integer

This vatiable is used to set or check for a picture 
existing in a specific position in the left imgGrid.

Global RightPictureHere(180) As 
Integer

ITiis variable is used to set or check for a picture 
existing in a specific position in the right imgGrid.

Global TopPictureHere(182) As 
Integer

Tliis variable is used to set or check for a picture 
existing in a specific position in the top imgGrid.

Global BDttomPictureHere(182) 
As Integer

This variable is used to set or check for a picture 
existing in a specific position in the bottom imgGrid.

Global
L-eftBottomPictureHere{252) As 
Integer

iTiis variable is used to set or check for a picture 
existing in a specific position in the left: bottom 
imgGrid.

Global
RigbtBottomPictursHere(252) As 
Integer

This variable is used to set or check for a picture 
existing in a specific position in the ri^t bottom 
imgGrid.

Global X.eflTopPictureHere{252) 
As Integer

This variable is used to set or check for a picture 
existing in a specific position in the left top imgGrid.

Global KightT opPictureHere(252) 
As Integer

Tliis variable is used to set or check for a picture 
existing in a specific position in the right top ungGrid,

Global picGridlndex As Integer Tliis variable is used to store the currently selected or 
pointed to imgGrid image.

Global presentVertScrol! As 
Integer

This variable i.s used to store the position o f the 
vertical scroll bar.

'Global presentHorScroll As 
Integer

This variable is used to store the position o f the 
horizontal scroll bar.

Global BlackBoxCount As Integer This variable stores the niunber o f black box elements 
in the circuit at any time.
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MtmhertCitmt Name

Global SimpleRLCCoimt As 
Integer

This variable stores the number of siuiple BJ.C 
elements in the circmit at any time.

Global DistRLCCoiint As Integer This variable stores the number of distributed RIX / 
single transmission line conductor elements in the 
circuit at any time.

Global DiodeCount As Integer This variable stores the number of diodes or SCRs in 
the circuit at any thne.

Global StepFncCount As Integer This variable stores the number of step fimctions in the 
circuit at any time.

Global SinFncCount As Integer This variable stores the n jmber of sm functions in the 
circuit at any time.

Global RampFncCount As Integer This variable stores the number o f ramp functions in 
the circuit at any time.

Global DRampFncCount As 
Megei

1 iiis variable stores the numbtr of dual ramp fimctions 
in the circuit at any time.

Global UserDefinedSourceCount 
As Integer

This variable stores the number of user deiSned 
sources in the circuit at any time.

Global DblExpFncCoant As 
Integer

lliis variable stores the number of double exponential 
functions in the circuit at any tune.

Global TacsSourceComit As 
Integer

This variable stores the number of TAGS sources in 
the circuit at any time.

Global SwitcliElementCount As 
Integer

'ITiis variable stores the number of switch elements in 
the cu'cuit at any time.

Global SurgeArrestorCount As 
Integer

This variable stores the number o f surge arrestor 
elements in the circuit at any time.

Global UniversalMachineCount 
As Integer

This variable stores the number of universal machine 
elements in the circuit at any i»oic

Global TransmissionlJneCount As 
Integer

This variable stores the number of tran;>»nission line 
elements in the circuit at any time.

Global TransformerCount As 
Integer

This variable stores the number of sin^e phase 
transformers in the circuit at any time.
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Memb«r/Co&st Name

Global TacsElementCovJit As 
Integer

This variable stores the number of TACS elements in 
the circuit at any time.

Global
’rhreePhaseTransfomierCount As 
Integer

Tliis variable stores the number of three phase 
transformers in the circuit at any time.

Global SynchMachineCount As 
Integer

This variable stores the number of synchronous 
machines in the circuit at any time.

CHobal GreyBoxCount As Integer lliis variable stores the number of grey box elements 
in the circuit at any time.

Global ActiveDataFilename As 
String

This variable is the name of the actual data file to 
which the circuit is being written.

Global Frequency As String ITiis variable stores the frequency of the simulation.

Global UnitsDefined As Integer This variable is used to determine whether or not the 
SIJNITS command has been defined.

Global StatsCardWritten As 
Integer

lliis variable is used to determine whether or not the 
switch statistics miscellaneous card has been written.

Dim Cutting As Integer This is a variable which is used in the EditCut method 
to indicate that cutting is in progress

Dim DraggingDisabled As Integer This variable is used to stop the user from dragging an 
element if a circuit is ia the clipboard since both use 
the same memory.

Dim filesaved As Integer This variable is used locally within two methods to 
check whether the file has been saved.

Dim ActiveFileName As String lliis is the name of the file which is currently open in 
ATP for Windows.

Dim GridNotSiiown As Integer This variable is used by the ViewShowGrid method to 
set / check whether the grid is visible or not.

Dim ATPFileSaved As Integer This method is used 1;o detennine whether the file has 
been saved to disk

Dim blocked As Integer Tliis variable is used to indicate that the circuit has or 
has not been blocked.
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Member/Coast Najoae

Dim Blocklnitiallndex As Integer "Ilus variable stores the initial index o f the blocked 
circuit.

Din? ffflalBlocklndex As Integer This variable stores the final index o f the blocked 
circuit.

Din# ClipBoardRows As Integer 'fhis variable stores the number of rows in o f the 
ckcuit which has been cut or copied to the clipboard.

Dim CutCompiete As Integer This variable is used to indicate that the cuttuig 
process has been completed.

2.5 The frniAbout form
2.5.1 Form Description

The about form describes the program name and author when the user clicks on the Help - About 
option.

2.5.2 List of Form Events 

None

2.5.3 List of Controls

IblAbout lliis is a Label Control which is the main label on 
wliich the string describing the program name and 
author name are written.

imgEarth This is an image control containing an image of the 
Earth symbol.

imgSource This is an image conlrol containing an image as a 
sinusoidal source.
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Control N«me l»«8eript^
cmdOK This is a command button contfo! which has a Caption 

property set to 'OK'. It has one event overridden. This 
is the cmdOK CIick event, which unloads the 
fimAbout form.

2.6 The frmARRDAT form
2.6.1 Form Description

This is the Elemsit Details ARRDAT form, vAich corresponds to the ARRDAT add on program 
to ATP. It contains labels and text boxes for every entry required in this screen, as v̂ ell as 
command buttons relevant to this screen. Some o f the entries for the ARRDAT support program 
are incbded in the ejq)onentia%̂  modelled surge arrestor Element Details screen since there is no 
option o f not using ARRDAT vkdien using such a surge arrestor.

2.6.2 List of Form Events

Form Load ( ) This method is run as soon as tliis form is called. It 
calls the FormARRDATInttialize method in the 
SRGARKBAS module.

2.6.3 List of Important Controls

Control Ndme

IblArrdatDetails This is the label which has the caption for the heading 
'ARRDAT Details:’.

cmdCun-entVoItageCharacteristics This is a command button which calls the 
finiCiurentVoltageCharacteristics form (which allows 
the user to enter the current voltage characteristics of 
til i  surge arrestor.

IblReferenceRMS This is the hbel for the txtReferenceRMS entry.
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txtReferenceRMS This is a text box for the entry of the RMS voltage 
rating o f the reference arrestor. This entry corresponds 
to the A1 entry on the ZnO ratings card in the 
ARRDAT add on program.

IblDesiredRMS This is the label for the txtDesiredRMS entry.

txtDesiredRMS This is a text box for the entry of the RMS voltage 
rating of the desired arrestor. This entiy corresponds 
to the A2 entry in the ZnO latuigs card o f the 
ARRDAT add-on program.

IblVoltageScalingFactor This is the label for the txtVoltageScalingFactor entry.

txtVoltageScalingFactor This is a text box for the entry of any additional 
voltage scaling factor required. This entry corre^onds 
to the A3 entiy in the ZnO ratings card o f the 
ARRDAT add-on program.

IblCurrentScalingFactor This is the label for the txtCurrentScalingPactor entry.

txtCurrentScalkgFactor This is a text box for the entry of the current scaling 
factor. TSiis entry corresponds to the A3 entry in the 
ZjiO ratings card o f the ARRDAT add-on program.

IblCurrentMinimum This is the label for the txtCurrentMinimum entry.

txtCurrentMinimum This is a text box for the entry of the lowest current 
associated mth the first segment o f the arrestor 
characteristic (cannot be 0). ITiis entry corresponds to 
the AMIN entry in the ZnO ratings card o f the 
ARRDAT add-on program.

cmdOk This is a command button control which gives the 
fimctoinality to create the element. The cmdOK Click 
event contains the functionality to call the ArrdatOK 
method in the SRGARRBAS file.

cmdCancel 'Fliis is a command button control which allows the 
user to exit from this screen without saving any of the 
parameters of this arrestor

cmdHelp This is a command button control which allows the 
user to obtain on-line help about the specific 
ARRDAT screen entries.
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2.7 The frmBCTRAN form
2.7.1 Form Description

Tfiis is the Eleiufflit Details BCTR AN fortn, which corresponds to the BCTRAN add on program 
to ATP. It contams labels and text boxes for every entry required in this screen, as well as 
command buttons relevant to this screen.

2.7.2 List of Form Events

FonnJLoad ( ) This method is run as soon as this form is called. It 
caOs the FormBctranlnitialize method in the 
TRNSFRM^ ^iAS module.

2.73 l i s t  of Important Controls

.......- .— ..
'T.: f
txtNxunberOfWindings This is the text box used for the entry o f the number of 

windings in the transformer.

txtRatedFrsqueiicy This is the text box used for the entry of the rated 
frequency of the transformer

txtlEXPOS This is a text box used for the entry of the EEXPOS 
variable (see User Refercice Manual).

txtSPOS This is a text box used for the entiy of the SPOS 
variable (see User Reference Manual).

txtLEXPOS This is a text box used for the entry of the LEXPOS 
variable (see User Reference Manual).

txtlEXZERO This is a text box used for the entry of the lEXZERO 
variable (see User Reference Manual).

txtSZERO Tiiis is a text box used for the entry of the SZERO 
variable (see Use? Reference Manual).

txtLEXZERO This is a text box used for the entrj' of tlie LEXZERO 
variable (see User Reference Manual).
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txtExcitationWindingNuniier This is a text box used for the entiy of the winding 
number used for the excitation during testing.

txtMaguetiaingBranch This is a text box used for the entry of the magnetizing 
branch winding number.

cmbMatrixOutputType This is a combo box control used to select the matrix 
output type in the BCTRAN calculations.

(ĵ fndOk Thi.s is a command button control »\Mch gives the 
fimctoinality to create tiie element. Ihe cmdOK CIick 
event contains the fimctionality to call the BctranOK 
method in the TRNSFRM3.BAS file.

cmdCanceil i his is a command button control ŵ hich allows the 
user to exit Ixom this screen without saving any of the 
parameters of this arrestor.

cmdH«% This is a command button control which allows the 
user to obtain on-line help about the specific Bctraa 
screen entries.

2.8 The frniBctranMore form
2.8.1 Form Description

This is the Element Detmls BCTRAN More form, which corresponds to more BCl’RAN add on 
entries in the BCTRAN support program to ATP. It contains labels and text boxes for ev'eiy 
entry required in this screen, as well as command buttons relevant to this screen.

2.8.2 List of Form Events

Event Name

Form Load ( ) This method is run as soon as Ihis form is called. It 
calls the FormBctranMorelnitialize methoi  ̂in the 
TRNSFRM3.BAS module.
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2,8.: List of Important Controls

Co&tro* Naroe

cmdLejftWindingDetails This is a command button which calls the finiWinding 
form allowmg the user to enter the left winding details.

cmdRightWindingDetails ITiis is a conunand button which calls the frmWinding 
form allowing the user to enter the right winding 
details.

cmdExtraWiadingDetails This is a conunand button which calls the ftmWinding 
fonn allowing the user to enter the extra winding 
details if there is an extra winding.

cmdTestData This is a comnund button which calls the 
fimBctranTestData form allowing the user to enter the 
test data in that form.

cmdOk This is a command button control which gives the 
fimctoinality to create the element. The cmdOK _Click 
event contains the fimctionality to call the 
BctranMoreOK method in the TRNSFRM3.BAS file.

cmdCancel This is a command button control which allows the 
user to exit iBrom this screen without saving any of the 
parameters of this arrestor.

cmdHelp This is a command button control which allows the 
user to obtain on-line help about the specific 
BctranMore screen entries.

2.9 The frmBctranTestData form
2.9.1 Form Description

Tliis is the Element Details BCl'RAN Test Data form, which corresponds to the BCTRAN add 
on program to ATP. It contains labels and text boxes for ever>' entry required in this screen, as 
well as command buttons relevant to this screen.

 ̂ •
' i

2.9.2 List of Form Events
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Form Load ( ) This method is run as soon as this form is called. It 
calls the FomrBctranTestDatalnidalize method in the 
TRNSFRM3.BAS module.

2.9.3 List of Important Controls

O

CoatrolName Description

txtl Tliis is the text box used for the entry of the reference 
number of short circuit winding 1 of the 2 used, (i in 
the BC iKAN add on program.

txiJ This is the text box used for the entiy of the reference 
number of short circuit winding 2 of the 2 used, (j in 
the BC i'RAN add on program.

txtShortCircuitLoss This is a text box used to eater the short circuit losses 
in the form.

txtZPOS " ''' a text box used for the entry of the ZPOS 
variable (see User Reference Manual).

txtSPOS This IS  a text box used for the entry of the SPOS 
variable (see User Referencft Manual).

txtZZERO This is a text box used for the entry of the ZZERO 
variable (see User Reference Manual).

cmdOk Tliis is a command button control which gives the 
fiuictoinality to create the element. The cmdOK_Click 
event contains the nmctionality to call the BctranOK 
method in the TRNSFRM3.BAS file.

cmdCancel Ttis is a command button control wMch allows the 
user to exit from this screen without saving any of the 
param.i of this arrestor.

cmdHeip This is a command button control which allows the 
user to obtain on-line help about the specific Bctran 
screen entries.
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2.10 The frmBIackBox Form
2.10.1 Form Description

Tliis is the Eienient Details form for the Black Box element. It include!) fynctiomlity to load an 
existing data file into tiie element description. The data file can then be edited to include only the 
bianch cards. This way these caids will automatically be Included in the simulation.

2.10.2 List of Form Events

Event Name Oeacription

Form Load ( ) IMs method is nm as soon as this f  n is calbd. It 
calls the FormBlackBoxinitiahze meth i in the 
BLACKBOX.BAS module.

2. tb.3 List Of Important f'introls

IblExistmgDatiF'le This is the label vAich is used as a heading for this 
screen.

txtBlackBox This is the text box into which the data file is loaded.

txtl.eftNodeName This is the left node name of the black box elements, 
and it is used by ATP when determining which element 
this is for the purpose of automatic nodensming (not 
available yet).

txtRightNodeName This is the right node name of the black box elements, 
and it is used by ATP when determining which element 
this h  for the purpose of automatic node naming (not 
available yet).

cmd This is a Common Dialog control which is needed in 
order to Open and Save files in this screen.
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Control Name

cradOpen Ihis Command Button control is used to open an 
existing data liie by calling the BLACKBOX.BAS 
BlackBoxOpen method.

cmdSave This Comnsand Button control is used to save tlie file 
related to the black box element once it has been 
edited by calling the BIJICKBOX.BAS 
BlackBoxSave method.

cmdOk Ihis Command Button is used to indicate that the data 
file has now been edited and once this button is 
.selected, the information enteied in this screen will be 
automatically associated with this particular black box 
element. This is done by calling tlie BlackBoxOK 
method.

cmdCancel 'JTiis Command Button control is used to Cancel this 
operation without saving any of the details to fiile or 
memoiy'.

cmdHelp This Command Button is used to open the on-line help 
screen related to the Black Box element ?nd it's 
properties.

2.11 The BLACKBOX.BAS Module
2.11.1 Module Description

lliis mod:de is used to perform fimctionality relating to the fimBlackBox form. It contsius a Type 
structure of the same name as the module with the members listed below (an array of variables 
of this type are then created with each instance of an element representing one member of this 
array).
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2.11.2 List of Metfeads

Bescrlpttoa

BlackBoxOK () ITiis method is called by the cmdOK control on the 
ftniBiackBox forai when this command button is 
clicked. The method is used to save the text details 
and the file name from the text box on the 
jSrmBlackBox form to memory.

BlackBoxOpeti {) lliis method opens the Oji -u Common Dialog box by 
.'jeuing the cmd Action property to 1. The filename is 
saved to a variable ^RleName), and the txtBIackBox 
Text property is set to the text of the file.

BlackBoxSitveO This iKeihod saves the text file fi*om the^JrtBlackBox  ̂
text box to a file. This is done using the Save 
Common Dialog box by setting the cmd Action 
property to 2. The filename is saved to a variable 
(FileName).

BlackBoxSaveCircuit (Position As 
String, i As Integer)

'rhis method is called by the SaveCircuit method in the 
ATP.BAS module. It is used to save the Black Box 
elements to the Black Box Element table in the 
database cuirently being used.

BiackBoxWriteCircuit (Position 
As String, i As Integer)

This method is called by the WriteBranchCards 
method in the Al'F.BAS module. It is used to wnte 
the SINCLUDE line required to include this element.

BiackBoxOpenCiicuit ( ) ITiis method is called by the Open Circuit method in 
the ATP.BAS module. It is used to open the Black 
Box element table in the database file to which the 
circuit is being saved, and saving all of the black box 
elements to this table.
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2.11.3 List of Module Data Members and Constants

Member / Const Name Description

Type BLACKBOX 
LeftNodeName As String 
RightNodeName As String 
BlackBoxText As Stiing 
BlackBoxFileName As String 

End Type

This type defines the stored variables of the black box 
element (see BlackBoxes(100)). The 
BlackBoxFileName is the name of the file which has 
been inserted in the text box of the Black Box forai 
(see User Reference Manual), while the BlackBoxText 
is the actual text which was inserted into the text box 
of the fltnRlackBox fonn.

Dim BlackBoxNiimber As Integer Tliis variable is used to store the number of Black Box 
elements which have been created in the present 
simulation.

Dim BlackBoxes( 100) As 
BlackBox

This array defines the actual black box elements which 
have been created by storing the relevant variables in 
memoiy (see Type BlackBox).

Dim TenroFilename As String This variable is used to temporarily store the filename 
of the data file which is put mto the black box text 
box.

2.12 The frmLeftBottomlmages Form
2.12.1 Form Description

This is the screen used to save pictures when the user scrolls to the left bottom iliand side of the 
circuit region. It has 252 (18 across and 14 down) images (in array format) known as the 
imgTempGrid control array.

2.13 The frmBottomlmages Form
2.13.1 Form Description

Tliis K the screen used to save pictures when the user scrolls to the bottom side of the circuit 
region. It has 182 (13 across and 14 down) images (in array fomsat) known as the iragTerapCMd
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coiitroi array.

2.14 The frmRightBottomlmages Form
2.14.1 Form Description

This is the screen used to save pictiues when ihe user scioUs to the right bottom side of the ckcuit 
region. It has 182 (13 across and 14 dov.®.) images (in array format) known as the imgTempGrid 
control array.

2.15 The frmCiosingSwitch Form
2.15.1 Form Description

'IMs is the Element Details screen for the Closing Switch element. It is used to save the variables 
\\hich are ^ecific to a Closing Switch element and are not entered in the General Switch Element 
Details screen.

2.15.2 List of Form Events

Form Load ( ) This method is used to call the 
FormClosingSwitchlmtialize method in the 
SWELEMEN.BAS module as well as to disable the 
Message Bar in the fimATP form.

2.15.. List Of Important Controls

Control

IblClosingSwitchDctails This is a label control which is used as a heading for 
the screen entries.

IblAverageClosingTime This is the label for the txtAvera^^eClosiagTime text 
box.
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Control Name

txtAverageCiosingTime This is text box control which is ijssed to enter the 
Average Closbg Time of the switch. This entry 
conesponds to the TAV entry in the Closing Switch 
data card.

IblStandardDeviationJitterTime Tiiis is ifle labbl for ihe 
txtStandardr (itterTime text box

txtStandardDevlationJitterTime This is a text bo/v c ’̂Urol which is '  •?- v ’ : iHe 
Standard Deviatii/u oi the jitter L . ^  Josiug 
time. Tliis entry corresponds tv .ae x 6 0  enixy in the 
Closing Switch data card.

lblOutputX>Tpe This is the label for the cmbOutputType co*#c box.

cmbOutputType This is a combo box control which is used to select the 
type of output required from this element. The entries 
in this combo box are loaded in the 
FormClosingSwitchlnitialize method in the 
SWELEMEN.BAS module.

cmdOk This is a command button control which is used to 
indicate that the element details de.scription is 
complete. The cmdOK_Click event calls the 
ClosingSwitchOK methoa in the SWELEMEN.BAS 
module.

cmdCancel This is a command button wontrol which is used to 
mdicate that the user wishes to exit this screen without 
saving any of the changes.

cmdHelp This is a command button control which is used to call 
the on-line help specific to the closing switch element.

2.16 The frmControHedlntegrator Form
2.16.1 Form Description

This is the Element Details fomi for the Controlled Integrator element.

2.16.2 List of Form Events
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Event Name

Fonn_Load ( ) 'rhis form is used to call the 
FonnControlledlntegratorlmialize method in the 
TACSELEM.BAS module.

2,16.3 List Of Important Controls

Contro} Nintie

iblControlledlntegratorDetails This is a libel control which contains the heading for 
the controlled integrator entries.

IblStatementTj'pe TfcK is the label for the cmbStatementType combo 
box.

cmbStatementType This is a combo box control which is used to enter the 
statement tj-pe for this controlled integrator 
(Corresponds to the ITYPE variable in the controlled 
integrator card).

IblOutputParameterNarae This is the label for the txtOutputParameter text box.

txtOixtputParameterN ame This is the text control which is used to enter the 
output parameter name for the controlled integrator 
(OUTPUT in the controlled integrator card).

IblGain This is the label for the txtGain text box.

txtGain This is the text control which is used to enter the gain 
of the controlled integrator (A in the controlled 
integrator card).

IblConirolV alueN ame This is the label control for the txtControlValueName 
text box.

txtControlValueName iTiis is the text control which is used to enter the name 
of the parameter which will supply the CONTROL 
VALUE parameter for the controlled integrator (D in 
the controlled integrator card).

IblResetName ITiis is the label control for the txtResetName te.xt 
box.
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if-r

txtResetName This is the text control which is used to enter the name 
of the parameter which will supply the RESET 
VALUE parameter for the controlled integrator (E in 
the controlled integrator card).

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this controlled integrator element. This 
is done by calling the ControUedlntegratorOK method.

cmdCancel IMs Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

cindHel|) This Command Button is used to open the on-line help 
screen related to the Controlled Integrator element and 
it's properties.

VscrolUnputParameter This is the vertical scroll bar on the right of the Input 
Parar i ter fi-ame. It is used to scroll between input 
parameter entries. The VscrolUnputParameter_Change 
method saves the names of the input parameters on the 
screen presently into new variables of the 
InputParameters( ) array, and changes the Caption 
property of each of the IbUnputParameter labels to 
indicate the next input parameter.

' w

2.17 The frmCoiistaiitDelaySwitch Form
2.17.1 Form Description

'rhts form is used to display the Constant Delay Switch Element Details scieen
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Form_Load ( ) This form is used to call the 
FormCoflStDelaySlaveSwitchTntialize method in the 
SW-^LEMEN.BAS module.

2.17.3 List of F o ra  Controls

IblCon^DelaySlaveSvkdtch This is the label control vvWch is used to write the 
heading for the constant delay slave switch entries.

IblConstantDelay This is the label for the txtConstantDelay text box.

txtConstantDelay This is the text control which is used to enter the 
constant deiay in closing between the master switch 
and the constant delay slave switch (TCONST in the 
constant delay slave svtitch data card).

IblLeftMasterNodeName This is the label for the txtLeftMasterNodeNaroe text 
box.

txtLeftMasterNodeName This is the text control which is used to enter the name 
of the left node of the master switch (NODES in the 
constant delay slave switch data card).

IblRightMasterN odeName This is the label for the txtRightMasterNodeName text 
box.

txtRightMa sterNodeName This is the text control which is used to enter the name 
of the right node of the master switch (NODE6 in the 
constant delay slave switch data card).

IblOulputType lliis is the label for the txtOutputType text box.

cmbOutputType llus is the combo box control which is used to enter 
the type of output required by this branch (P in the 
constant delay slave switch card).
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Control Name

cmdOk 'rhis is a command button control which gr«i'̂ es the 
fimctoinality to create the element, 'fhe cmd€K_Click 
event contains the functionality to call the 
ConstDelaySlaveSwitchOK method in the 
CONSTSWI.BAS file.

cmdCancel This is a command button control wiiich allows the 
user to exit from this st-reen without saving any of the 
parameters of this element.

cmdHelp is a command button control which allows the 
user to obtain on-line help about the specific 
ARRDAT screen entries.

2.18 The frmControllerTopologyElemeiit Form
2.18.1 Form Description

This is the Element Details form for the Controller Topology element.

2.18.2 List of Form Events

Event Name !>e«criptioii

Form Load ( ) This form is used to call the 
FormControllerTopologyEidnentlntialize method in 
the CONTRELE.BAS module.

2.18.3 List Of Important Controls

Control Name Bejicription

IblControUerT op oIogyEIementDet 
ails

ITiis is a label control which contains the heading for 
the controller topology element entries.

IbiOutputParameterName This is the label for the txtOutputParameter text box.
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Co&trol Name Bescnptioa

txtOutputParameterName 'fhis is the text control w'Mch is used to enter the 
output parameter name for the controller topology 
element (OUTPUT h  the controller topology element 
data card).

IblHighestOrder This is the label control for the txtHighestOrder text 
box.

txtHighestOrder This is the text box control which is used to enter the 
highest order of the denominator for the controller 
topology element (N in the ccntrolier element data 
card).

IblGain This is the label for the txtGain text box.

txtGain This is the text control which is used to enter the gain 
of the controlled integrator (K in the controller 
topology element card).

cmdOk This Cotomand Button is used to indicate that the data 
JSle has now been editted and once this button is 
selec’isd, the data in this screen will automatically be 
associated with this controller topology element. This 
is done by calling the ControlElementOK method.

cmdCancel This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memorj'.

cmdllelp ITiis Command Button is used to open the on-line hei^ 
screen related to the Controller Topology element and 
it's properties.

VscrolUnputParameter() This is an array of the vertical scroll bars on the right 
of the Input Parameter frame and the numerator and 
denominator coefificients frame. They are used to 
scroll between input parameter entries or N & D 
entries. The VscroiUnputParameter__Change method 
saves the names of the input parameters on the screen 
presently into new variables of the InputParameters() 
array or the Numerator ( ) & Denominator ( )  arrays, 
and changes the Caption property of each of tl e 
IbllnputParameter or IblD & Ibl N labels to indicate 
the next parameter.
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2.19 The frmCurrentFluxCfearacteristics Form
2.19.1 Form Description

Tliis form Ls used to enter the cuirent flux characteristics of the single and three phase transformer 
vviadiiigs.

2.19.2 List of Form Events

Deseriptton

Form Load ( ) This form is used to call the FormCunentFluxfnitsalii'-e 
method in the TRNSF'RMS.BAS module.

2.19.3 List Of Important Controls

Control Na ,e

txi Current This is the text box used to enter each of the current 
entries.

Control Name Bes€ri]?ia0jdi

txtFlux This is the text box used to enter each of the flux 
values of the cunent flux characteristic.

cmdNext ITiis command button is used to move to the next 
entry point of the current flux characteristic.

2.20 The frmCurrentFluxCharacteristics Form
2.20.1 Form Description

Tliis form is used to enter the currrent voltage characteristics of the exponentially modelled and 
piecewise linear model surge arresters.

i
■1

I  •
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2.20.2 List of Form Events

■ ■ ■ • ■ T.-\r •

Form Loart ( ) This form is used to call the 
FormCurrentVoItagelnitializfc method in the 
SRGARR.BAS module.

2.21.2 List of Form Events

Event Njime

Form Load ( ) This form is used to call the 
FormDoubleExponFunctionlntialize metliod in the 
DBLEXFIs'C.BAS module.

2.20.3 List Of Important Controls

Control Name

tJitCurrent lliis is the text box used to enter of the current 
entries.

txtVoltage This is {Ite text box used to enter each of the voltage 
values of the current voltage characteristic.

cmdNext This command button is used to move to the next 
entry point of the current voltage characteristic.

2.21 Tlie IrmDoubleExponeiitialFuiictioii Form
2.21.1 Form Description

This foim is ̂ ,he screen for the Double E?q)onential Function - Element Details ccreen.
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2.21.3 List Of Important Controls

Control Name Description

IblDoubleExponFunctDetails ITiis is the label for the double exponential flinction 
details section.

IblNodeName This is the label for the txtNodeName text box.

ixtNodeName

i

ITiis is the text box entry for the Node name of the 
node which is connected to the source (tlie other node 
is connected to oarth automatically) (NODE in the 
double exi)onential fimction data card).

IblStartTime This is the label for the txtStartTime text box.

txtStaitTime This is the text box entry for the start tmie of the 
source (TSTART in the double exponential fimction 
data card).

iblStopTime This is the label for the txtStopTime text boK.

txtStopTime Tliis is the text box entiy for the stop time of the 
source (TSTOP in the double exponential fimction 
data card).

IbiA Tliis is the label for the txtA te.xt box.

tx t\ This is the text box entry far the variable A in the 
defining equation r»fthe df.uble exTJonential function 
(A in the double exponentii^l fimction data card).

ibIB This is the label for the txtB text box.

txtB ITiis is the text box entry for the variable B in the 
defining equation of the double exponential function 
(B in the double exponential fimctioii data card).

IblC This is the label ibr the txtC text box.

txtC This is the text box entry for the variable B in the 
defining equation of the double exponential fimction 
(C in the double exijonential fimction data card).

IblDoubleExponentialType This is the label for the txtDoubleExponentialType 
combo box.
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cmbDoubleExponentialTyi>e This is the combo box for the type of source (current 
or voltage) (IV in the double exponent ial function data 
card).

cmdOk 'fhis Command Button is used to indicate tl the data 
file has no'v been editted and *>nce this button is 
selected, the data in this screpA will automatically be 
associated with this double exponential fimction 
elen»snt. This is done by calling the 
DoubleF.xponVunctOK method.

cmdCancel This Command Button is used to open the on-line help 
screen related to the double exponeatial fimction 
element and it's propexties.

cmdHelp Tliis Command Button control is used Cancel this 
operation without saving any of tb.e details to file or 
memory.

2.22 The DBLEXFNC.BAS Module
2.22.1 Module Description

This module provides flmctionality for the fnnDoubleExponentialFunction Form. It contains a 
Type structure of the same name as the module with the m€Jmbers listed below (an array of 
variables of tiiis type ars tlieu created with each instance of an element representing one member 
of this array).

2.22.2 I Jst of Methods

Mfitherf Name Desa*iption

f or>nl.)ouble{'xponrmictlnitiah/e 
( )

This method is used to initialize the 
JrmDoubl'^ExponentialFunction fonnby adding the 
relevant default values of the different entries are also 

‘ placed in the relevant text boxCit or combo boxes in 
this method.

DoubleExponFmictOK ( ) This method is used to save all the different choices 
and values from the Double Exponentir*! Functiou - 
Element Details screen to memoiy.
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Method Name

DoubleExponFunctOpenCircuit
( )

This function is called by the OpenCircuit method in 
the ATP.BAS module. It opens the Double 
Exponential Function table, and adds the relevant 
fields to it.

DoubleExponFunctSaveCircuit 
(Position As String, i As Integer)

This function is called by the SaveCiicuit method in 
the ATP.BAS module. It opens the Double 
Exponential Function table, and reads the relevant 
fields fiom it.

DoubIeExponFuncWriteNodeT*Fani 
es (Number As Integer)

This method adds the node names of all the double 
exponential limctions in the circuit to the 
frmSetupSimulation’s IstAvaialableNodes list box.

DoubleExpouFunctWriteCiicutt 
(Position As Striiig, i As Integer)

This method is by the WriteSourceCard method in the 
ATP.BAS module. It opens the ActiveDalaFiieNarae 
in Append mode, and writes the relevant line.

2.22.3 List of Bata Members and Constants

Memfjer / Coiist Naiue

Dun DblExpFncNumber As 
Integer

Tliis variable kteps track of the number of the double 
exponential fimction which is presently active.

Type DoubleExpFnc 
NodeName As String 
StaitTime As String 
StopTime As String 
A As Striug 
B As String 
C As String
FimctionTy|>s As Integer 

End Type

This Type allows for the storage of all the details 
relevant to the double exponential ftinction includmg 
the node name, the start time, the stop lime, and the 
coefficients of the defining equation (A, B, and C). 
To store these an anay is required of this type.

DimDb?ExpI-ncs(100) As 
DoubleExpFnc

Tliis is an array of double exponential fimctions 
(DoubleExpFnc) - see above.

#
i

DCU.OOl Version 1.0 1'’ June 1995 page 2 - 67



I.-QRfcAClL J H E L A llM E iE R Q G B M J U ^ M ism

2.23 The frmDCLevel Form
2.23.1 Form Description

This is tlie form for the DC Level or Single Pulse Element Details screen.

2.23.2 List of Forni Events

l l l l l l l l l l ^ l l l l ^

Form_Load ( ) This form is used to call the FormDCLevellntialize 
method in the TACSSRCE.BAS module.

2.23.3 List Of Important Controls

IblDCLevelDetails This is the label for the DC Level or Single Pulse 
details section.

IblOutputName This is the ’.abel for the txtOutputName text box.

txtOutputName This is the text box for the entry of the output name of 
the DC Level (OUTPUT in the DC Level data card).

IblDCAmplitude This is the label for the txtDCAirqilitude text box.

txtDCAmpUtude This is the text box for the entry of the Amplitude of 
the DC Level (A in the DC Level data card).

IblStartTime This is the label for tne txtStartTime text box,

txtStartTime Tliis is the text box for the entry of the start tune of 
tlie DC Level (T-START in the DC Level data card).

IblStopI’ime Tliis is the label for the txtStopTime text box.

t.'rtStopTime lliis is the text box for th e entry of the stop time of 
the DC Level (T-STOP in the DC Level data card).

I
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cmdOk This Command Button is used to indicate that the data 
file has now been editted and once this buttou is 
selected, the data in this screen wiil automatically be 
associated with this DC level element. Tliis is done by 
calling the DCLevelOK method.

cmdCancel 'Fhis Command Button is used to open the on-line help 
screen related to the DC Level element and it's 
properties.

: cmdHelp Tliis Command Button control is used to Cancel this 
operation wthout saving any of the details to file or 
memory,

■■4 k!'
2.24 The frmDiodeSCR Form

t
■i

2.24.1 Form Description

This form is used to show the Diode / SCR Element Details screen.

: |
V̂'

2.24.2 l./ist of Form Events

>;■ ,'f. Ev<?0t  Name Desa*yaoii

Form_Load ( ) 'fhis form is used to call the FormDiodelntialize 
method isi the DIODESCR.BAS module.

" "**•
//i

2.24.3 IJst Of Important Controls

1'
I ^ Control N*mc Deserlption

1
IbJSCRDiodeDaails This is the label used as a heading for the Diode / SCR 

details.

IblLcii WodcName This >̂s the label for the txtI.eftNodeNam'^ text box.

I •
I i^fi'.eftNodcNjHifc 

i .......... . ■_

This is the text box for the entry of the ?eft node name 
of the diode or SCR (Nodel in the Diode / SCR card).
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IblRightNodeName This is the label tor the txtRightNodeName text box.

txtRightNodeName This is the text box for the entrj' of the right node 
name of the diode or SCR (Node2 in the Diode / SCR 
card).

IblVIG This is the label for the txtVIG text box.

txtVIG This is the text box for the entry of the VIG or 
forward threshold voltage of the diode or SCR (VIG 
in the Diode / SCR card).

IblfflOLD This is the label for the txMOLD text box.

txtlHOLD This is the text box for the entry of the IHOLD or 
holding current of the diode or SCR (IHOLD in the 
Diode / SCR card).

IblRecoveiyTime This is the label for the txtRecoveiyTime text box.

txtRecoveryTime Tliis is the text box for the entiy of the recoveiy titne 
of th» liode or SCR (TDEION in the Diode / SCR 
card).

IbJGRlD This is the label for the txtGRID text ôx.

txtGRlD This is the text box for the entry of the GRID or 
TACS name of the gate signal for the SCR (GRID in 
the §CR card).

IblOutputType This is the label for the cmbOutputType corabo box.

cmhOutputTj'pe This is the combo box control for the output type 
required from this branch (P in the Diode / SCR card).

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once tliis button is 
selected, the data iu this screen will automatically be 
associated with this Diode or SCR element. This is 
done by calling the DiodeOK niethod.

cmdCancel This Command Button is used to open the on-line help 
screen related to the Diode or SCR element and it's 
properties,
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cmdl Felp This Cotramnd Button control is used to Cancel this 
operation without saving aay of the details to file or 
memojy.

'i;i

2.25 The DIODESCR.â AS Module
2.25.1 Module Description

This module is used to provide fimctionality for the fhnDio».*i;SCR form It contains a Type 
structure of the same name as the module with the members listed below (an airay of variables 
of this type ats then created with each instance of au element representing one member of this 
array).

2.25.2 l i s t  of Methods

FomiDiodelnit’ ) This method is used to initialize the frmDiodeSCR by 
adding the relevant default values of the different 
entries are also placed in the relevant text boxes or 
combo boxes in this method.

DiodeOKO This method is used to save all the different choices 
and values from the Diode or SCR - Element Details 
screen to memory.

DiodeSaveCircuit (Position As 
String, i As Integer)

This method opisns the Diode table in the presently 
active database and saves the existing diodes and 
SCRs to tliis table.

DiodeOpenCircuit ( ) This method opens the Diode table in the presently 
active database and opens the existing diodes and 
SCRs from this table.

DiodeWriteNodeNames (Nutiiber 
As Integer)

This method adds the node names of all the diodes in 
the circuit to the jSrmSetupSimulation’s 
IstAvaialableNodes list box.
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Method Name Description

DiodeWriteCircuit ( ) 1 his method is called by the WriteSwitchCards 
method in the ATP.BAS module. It writes the relevant 
cards to the ActiveDataFileNarae.

2.25.3 List of Data Members and Constants

Member / Const Name DejjcrlptioH

Dim DiodeNuniber As Integer This variable keeps track of the presently active diode 
or SCR

Type DiodeType 
LeftNodeName As Stiing 
RightNodeName As String 
VIG As String 
IHOLD As String 
RecoveryTime As Stiing 
GRID As String 
OutputType As Integer 

End Type

This Type allows for the stonge of all the details 
relevant to the diode element including the left and 
right node names, the forward threshold voltage, the 
holding cuneut, the recovery' tune of the SCR, the 
name of the SCR controlling node(GRID), and the 
type of output required irom this element. To use this 
an array of type DIODE is required.

Dim Diodes(lOO) As DiodeType This is an airay of diodes (DiodeType) which allows 
the user to store all of the details in the above type for 
each diode or SCR element created by the user.

2.26 The frmDistributedRLC Form
2.26.1 Form Description

Hiis form is used to show the Distributed RLC branch screen

2.26.2 List of Form Events

DCU.OOl

Lvent Name De«cripfioa

FormLoad ( ) This form is used to call the 
FomiDigtributclRLCInitialize method in tiie 
DIS1'RR1,C.BAS module.
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2,26.3 List Of Important Controls

Description

IblDistributedRLCUetails This is the label coutio! which is used for the heading 
of the RLC details.

IbiLeftNodeName This is the label for the txtLeflNodeNanie text box.

txtLeftNodeName This is the text box for the eiitrj' of the left node name 
of the RLC Branch (Node! m the distributed RLC 
card).

IbiRightNodeName This is the label for the txtRightNodeName text box.

txtRightNodeName This is the text box for the entry of the r i^ t  node 
name of the distributed RLC Branch (Node2 in the 
Dir/tributed RLC card).

IblNodeSName This is the label for the txtNodeSName text box.

txtNodeSName This is the text box for the entry of the left node name 
of a similar RLC Branch (NodeS in the distributed 
RLC card).

iblNode4Name This is the label for the txtNode4Name text box.

txtNode4Name This is the text box for the entry of the right node 
name of a similar distributed RLC Branch (Node4 in 
the Distributed RLC card).

IblModalResistauce This is the label for the txtModalResistance text box.

txtModalResistance This is the te.xt box for the entry of the modal 
resistance of the distributed RLC Branch (RESIS in 
the Distributed RLC card).

IblModalCapacitance This is the label for the txtModalCapacitance text box.

txtModalCapacitance This if. the text box for the entry- of the modal 
capacitance of the distributed RLC Branch (PARB in 
the Distributed RLC card).

IblModallnductance This is the label for the txtModallnductance text box.

txtModalln dactauce This is the text box for the entry of the modal 
inductance of the distributed RLC Branch (PARA in 
the Distributed RLC card).

I ' ' ;
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IblLmeDistance This is the label for the txtLineDistance text box.

txtiuineDistance Tliis is the text box for the entry of the line distance of 
the distributed RLC Branch (DIST in the Distributed 
RLC card).

IblCapachanceli^ut This is the label for the cmbCapacitancelnput combo 
box.

cmbCapacit&aceiaput This is the combo box for the entry of the capacitance 
input units (COPT on the Frequency Miscellaneous 
card).

iblMduct&QcelE^ut This is the label tor the cmblnductaiicelnput combo 
box.

cmblQdacUcacefopTJt This is the combo box for the entry of the inductance 
input units (XOPT on the Frequency Miscellaneous 
card).

IbllineTran^osed This is the label for the cmbLineTransposed combo 
box.

cmbUaeTraa^osed This is the combo box for the line transposed flag 
(IPOSE on the Frequency MisceUaneous card).

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically b v 
associated with this distributed RLC element. This is 
done by calling the DistributedRLCOK method.

ctudCaBcel ITiis Command Button is used to open the on-line help 
screen related to the distributed RLC element and it's 
properties.

cmdHelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

J
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2.27 The DISTRRLC.BAS Module
2.27.1 Module Def?cription

'fbis module is used lo provide functionality for the fhnDistributedRIX form. It contains a Type 
structure of the same name as the module with the members listed below (an array of variables 
of this type are then created with each instance of an element representitig one member of this 
array).

2.27.2 List Of Methods

Method Name 0e«criptioit

FormDistributedRLCInitialiEe ( ) This method is used to initialize the 
frmDistributedRLC by adding the relevant default 
values of the different entries are also placed in the 
relevant tejjt boxes or combo boxes in this method.

I^iatributedRLCOK ( ) Tl»s method is used to save all the different choices 
and value from the Distributed RLC - Element Details 
screen" memory.

DistributedRLCOpenCircuit ( ) nils method is called by tire OpenCircuit method in 
the ATP.BAS module. It opens the Distributed RLC 
element table in the ActiveFileName database file, and 
obtains the distributed KLC elements and details from 
this table.

DistributedRI-C Sa\'eCircuit 
(Position As Siring, i As Integer)

This method is called by the SaveCircuit method in the 
Al'P.BAS module. It opens the Distributed RLC 
element table in the ActivcFileName database file, and 
writes the distributed RLC elements and details to this 
table. «

DistributedRIXWriteNodeNames 
(Number As Integer)

This method adds the node names of all the distributed
RLC elements in the circuit to the
frmSetiipSimulation’s IstAvaialableNodes list box.

DisiributedRIXWriteCircuit ( ) ThLs method is called from the 
WriteDistRIXBranchCards nxethod in the ATP.BAS 
module. It writes the required lines to the 
ActiveDataFileName.
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2.27.3 List of Data Members and Constants

M emb»/CoasiName

Dim DistRLCNmnber As Integer

T>pe DISTRIBUTEDRLC 
LeftNodeName As String 
RightNodeName As String 
Node3Name As String 
Node4Name As String 
ModalReaMance As String 
Modailaductance As String 
ModaiCs^acitaBce As String 
LiueDi^aiibe As String 
ModalParanietersType As 

Integer 
HaaseNund>er As String 
NumbeiOfPhases As String: 

End Type

Dim DRLCs(100) As 
DISTRIBUTEDRLC

TIiis element keeps track of the currently active 
distributed RLC element.

Tliis Type allows for the storage of all the details 
relevant to the distributed RLC element includmg the 
left and r i^ t  node names, Node3Nao*«, Node4Name, 
the modal resistance, modal japacitat«ie, modal 
inductance, line distance, and type of modal 
pjirateeters requried. To use this an array of type 
DistributedRLC is required.

This is an array of distributed RLC elements w4iich 
allows the user to store the details of aU the distributed 
RLC elements created.

■ I: }"

2.28 The fnnBiialRampFuiictiion
2.2S.1 Form Description

This form is the screen for the Double Exponential Function - Element Details screen.

2.28.2 List of Form Events

FomiLoad ( ) This form is used to call the 
FormDualRanqjFunctionlntialize method in the 
DUAI.RAMP.BAS module.

DCU.OOl Version 1.0 17 June 1995 page 2 - 7 6



HQRM CH. -THE AIEHIM ERO^RAM UNH j a

2.28.3 List Of licportani Controls

ControJ Name

IblDualRampFiinctionDetails This is the label for the i lal slope raixqj fimction 
details section.

IblNodeName
1

This is the label for the ktNodeName text box.

txtNodeName
‘ 1

'fhis is the text box ent |y for the Node name of the 
node which is cojuiectt i  to the source (the other node 
is ?cted to eirth a tonmticslly) (NODE in the 
dual slope ramp fiinctl in data card).

IblStartTime This is the label for tl; ‘ txtStartTime text box.

txtStartTime This is the text box ei ry for the start time of the 
source (TSTART in u le dual slope ra.np fimction data 
card).

IblStopTii., ' This is the label for f  k txtStopTime text box.

txtStopT. je This is the text box Wty for the stop time of the 
source (TSTOP in 1 ’ {duai slope ramp function data 
card).

iblAmplitude This is the label for txtAmplitudn text box.

txtAmplitude Tlus is the t ext box |Qtry for the Amplitude of the dual 
slope lamp fiinctioc j(A in the double exponential 
function data card).

IblPeakV alueTinie This is the label for (le txtPeakValueTune text box.

txtPeakValueTime This is thv text box (\itiy for the time at which the 
peak value is reache i, In the dual ramp function 
(TIMt-0 in the dual lope ranrp fimction data card).

iblTailValueTime This is the label for tl h t/itTailValueTime text box.

txtT ailValueXime This is the tex't box e,’ .try for the time taken to reach 
the tail value of the d pi slope ramp fimction (TiME- 
1 in the diial slope rat p fimction data card).

IblTailValue This is the label for til txtTailValue text box.

txtXailValue This is the text box ei. jy for the tail value of the dual 
slope ramp function ( -AILVAL m the dual slope 
ramp fimction data cat i).
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lbtt)ualRan:q)Function1 ype This is the label for the txtDualRampFunctionType 
combo box.:

cmhDualRampFunctionType This i.s the combo box for the type of source (cun ent 
or voltage) (IV in the dual slope ramp fanction data 
card).

cmdOk Iliis Command 1 tton is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in tlus screen will automatically be 
associated with this dual slope ramp hmction element. 
Th’s is done by calling the DualRampFunctOK 
method.

cm(iCancel This Comxnand Button is used to open the on-lii;-; help 
screen related to the dual slope mmp fimction element 
and it's propeitks.

cmdHelp This Command feutton control is used to Cancel thij? 
operation witliout saving any of the details to file or 
memory.

2.29 Tbe DUALRAMP.BAS Module
2.29.1 Module Description

Tliis module provides timctionality for the frraDualRampFunctiou Foni!. It contains a Type 
structure of the same name as the module with the members listed below (an array of variables 
of this type are then created with each instance of an element representmg one member of this 
array).

2.29.2 List of Methods

FomiDualRampFunctlnitialiTO ( ) This method is used to initialize the 
fiitiDualRampFunction form by adding the relevant 
default values of the different entries are also placed in 
tlie relevant text boxes or combo boxes in this 
method.
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Method Name

DualRampFunctionOK ( ) This method is used to save aU the different choices 
and values from the Dual Slope Ramp Fimction - 
Element Details screen to memory.

DranipFuncOpenCircuit ( ) This method is called by the OpenCircuit method in 
the A'l P.BAS module. It opens the Dual Ramp 
Function table in the ActiveFileName database fflp, 
and obtains the dual r«irap functions details from this 
table.

DranipFuncSaveCircuit (Position 
As String, i As Integct)

lT)is method called by the SaveCircuit method in the 
A'l P.BAS module. It opens the Dual Ramp Function 
table in the ActiveFileName database file, and writes 
the dual ramp fimction details to this table.

DRampFuncWrileNodeNames This method adds the node nam ’ of all the dual ramp 
functions in the circuit to the ihiK^etupSimulation’s 
IstAvaialableNodes list box.

DualRampFunctionWrlteCircuit
( )

This method is caUed from the WriteSourceCards 
method in the ATP.BAS modide. It wiites the 
requried lines to the ActiveDataFileName.

9

•
\ ■ I

2.29.3 List of Data Members and Constants

Member / Coast Name

Dim DiampFmicNumber As 
Integer

Tliis variable keeps track of the number of the dual 
ramp fimctions which is presently active.

Type Duals.^mpFimc 
NodeName As String 
Startl’h 19 As String 
Stop .’une As Siring 
Amplitude As String 
PeakValueTime As String 
TailValue As String 
TailValueTime As String 
FunctionType As Integer 

End Type

lliis Type allows for the s ge of all the details 
relevant to the dual ramp fimction including the node 
name, the start time, the stop time, the amplitude, the 
peak value time, the tail value time, the tail value, and 
the type of function requried. To store these an array 
is required of this type.
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Dim DranqjFncs {100) As 
DualRampFnc

This array of dual ranqj functions allows the user to 
store the details relevant to this elesient for each dual 
ramp fiinctiou in the circuit.

2.30 The ft mEditCircuitPand Form
2.30.1 Form Description

This form is used to show the Edit Curcuit Panel screen.

2.30.2 LisS of Form Data Members and Constants

i i i i i i l i i i i i i i i i i i i l W

Dim ExistingElementCount As 
Integer

This is a variable which is used to store the number of 
existing elements in the program

Dim PanelSettiugsCount As 
Integer

This is a variable which is used to store the number of 
settings which have been created. The default is 1 
(A'l'P Default setting).

Dim Pane!Setl:ings() As 
CircuitPanelSetting

This is the array of actual circuit element settings. The 
CircuitPanelSetting type is in the EDITCCTP.BAS 
module.

Dim ElemeritDragAllowed As 
Integer

This is a boolean variable which is set to True to 
indicate that drag and drop between the forms list 
boxes is allowed. Drag and drop is only allowed once 
a setting has been selected, and the Edit Settings 
option has been selected.

Dim SelectSetting As Integer This is a boolean variable which is set to true when a 
panel setting has been selected.
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2.30.3 List Of Important Controls

Cda£folN^ii&e Description

IblExistingPanelSettings This is the label for the heading of the Panel Settings 
list box.

IstPanelSettings This is a list box control which is filled with the list of 
panel settings which have been created up to now.

IblPresentPanelSetting Hiis is the label for the heading of the Present Panel 
Settings text box.

txtPresentPanelSettjng This is the text box in which the present panel settmg 
is listed.

IblExistmgEiements This is the label for the heading of the Existmg 
Elements list box.

IstExistmgElements This is a list box control which is filled with the list of 
existing ATP for Windows circuit elements. The user 
is then capable of dragging and dropping elements 
firom this box to the IstSelectedPanelEiements.

IblSelectSetting 1 j a label control which is used in a sin?ilar fashion 
to a standard command button. It is i!i?;t. d to select a 
setting fi'om the Panel Settings List.

IblEditSetting 'Fliis is a label control whi’ih is used in a similar fashion 
to a .standard command button. It is used to edit a 
setting fi'om the Panel Settings List. Tliis option can 
only be selected after a setting has been selected using 
the select setting option.

IblCreateSetting This is a label control which is used hi a similar fashion 
to a standard command button. It is used to create a 
i:ew setting for the Panel Settings List.

IblDeleteSettmg Tins is a label control which is used in a similar fashion 
to a standard cotnmand button. It is used to delete a 
setting Irom the Panel Settings List.

IblDeleteElament This is a label control which is used in a similar fadiion 
to a standard command button. It is used to delete an 
element fi'om an existing set of elements for a specific 
pand setting.
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Elementlcon This is an icon control wliich has it's visible property 
initially set to False. It is then Ut id to indicate that Ae 
user is dragging a file in an wea in which this is 
allowed.

Nolcon This is an icon coutrol which has it's \4sible property 
initially set to False. It is then used to indicate that the 
user is dragging a file in an area in which this is not 
allowed.

IblSelectedPanelElements This is the label for the Selected Panel Elements list.

IstPaielEIements This is a list box coutrol which is filled with the list of 
selected ATP for Windows circxdt elements for this 
particular setting.

cmdOk This is a command button which is used to indicate 
that the user has completed the process ef editmg the 
Circiut Panel.

cmdCancel This is a command button which is used when the user 
wishes to exit from this screen wiihout savmg any of 
the changes made while in this screen.

cmdHelp This is a command button which is used when the user 
wishes to get on-line help specific to this screen.

2.30.4 The IblSeiectSettmg Control

2.30.4.1 Control description

This is a label coutrol v îich is used in a sitnilar fashion to a standard command bx’tton. It is used 
to select a setting from the Panel Settings List.

2.39.4.2 List of Events Used

lblSelectSetting_Click ( ) This method is used to check which of the settings ta 
the Existing Panel Settings list is active, and to set the 
ActivePanelSetting variable to this setting.
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2.30.5 The IblEditSetting Control

2.30.5.1 Control Description

This is a label control ŵ iich is used in a similar fashion to a standard cotomand button. It is used 
to edit a setting from the Panel Settings List. Hiis option can only be selected after a setting has 
been selected using the select setting option.

2.30.5.2 List of Events Used

EvctttName Detcrmtion

IblEditSettingClick ( ) This method is used to edit a setting once it has 
already been selected. The user cannot edit the ATP 
Default Setting, and a message box warning the user 
of this is diown if the user selects the Edit Setting 
option when the A'i 'F Default Setting has been 
selected. When a valid setting has been selected, this 
event clears all of the available elements from the 
Circuit Element Panel, and then stores whichever 
elements are dragged into the Selected Panel Elements 
list into the this particular PannelSettings( ) array 
element.

2.30.6 The IblCreateSetting Control

2.30.6.1 Control Description

ITiis is a label control \\Wch is used in a similar fashion to a standard command button. It is used 
to create a new setting for the Panel Settings list.
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2.30.6.2 List of Events Used

Event Name

IblCreateSetling Click ( ) This method is used to create a new setting. This is 
done by opening an InputBox to the user, and 
prompting the user for the name of the new setting. 
This name is then given as the .Name variable in thft 
PannelSettings() array element. The setting initially 
starts v«th no associated selected elements at all.

2.30,7 The IblBeleteSetting Control

2.30.7.1 Control Description

Tliis is a label control w îich is used in a similar fashion to a standard commanr’ buttoa. It is used 
to delete a setting from the Panel Settings List.

2.30.7.2 List of Events Used

Eve»tN«tne

IblDeleteSetting Click ( ) This method is used to delete a new setting. This is 
done by simply erasing the particular array element 
selected. A MsgBox is diown before this is done to 
ensure that the user would like to erase the particular 
setting selected.

 ̂ •
[■

2.30.8 The IblDeleteEIement Control

2.30.8.1 Control Description

'Iliis is a label control which is used in a similar fashion to a standard command button. It is used 
to delete an element fros<i an existing set of elements for a specific panel setting.

2.30.8.2 List of Events Used
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lblDeleteElement_ Click ( ) This method is used to delete an element from the 
Selected Elements list. This is done by simply erasing 
the particular element selected from the elements 
associated with the settiag. A MsgBox is shown 
before this is done to ensure that the user would like 
to erase the particular element selected.

2.31 Tbe EDITCCTP.BAS Module
2.3L1 Module Description

This module is used to provide funotionality for the ftmEditCircuitPanel form

2.3L2 List of Methods

SetupNewCircuitPanel 
(CircuitEJement As String)

This method inserts each new element which is 
sfeJfxted for a new setting. This method is called every 
time an element is dropped in the Panel Elements list.

2.31.3 List of Data Members and Constants

' •

Member / Const Narae

PaneiElements(100) As String This is an array of elements which is stored for every 
Ckcuit Element Setting. It is in the CircuitPanelSettmg
type.

Name As String This is the name of the Circuit Ele,ment Panel Setting 
stored tor each setting. It is in the CircuitPanelSetting 
type.

ElememCount As Integer This is a coxmt of the number of elements in the setting 
created. It is in the CircuitPanelSetting type.

2.32 The frmExponSgArr Form
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2.32.1 Form Description

This form is used to show the Exponentially modelled surge arrester Element Detaiils screen.

2.322 List of Events

£ve»t Name

Form Load {) Tliis form is used to call the FormF.xponSgArrlntialize 
method in the SRGARR.BAS module.

2.32.3 List Of Important Controls

I «
i'
i '  :

Control Name

IblArrestorDetails This label control is used to write the heading for the 
Arrestor Details section.

ibiLeftNcJeName This is the label for the txtLeftNodeName text box.

txtLeftNodeName Tftis k  the text box for the entry of the left node name 
of the Exponentially modelled surge arrestor (Nodel 
in the e?q)onenti!:ily modelled surge arrestor card).

IblRiglitN odeName This is the label for the txtRightNodeName text box.

txtRightNodeName This is the text box for the entry of the right node 
name of the exponentially modelled surg^ arrestor 
(Node2 in the Exponentially modelled surge arrestor 
card).

IblNodeSName This is the label for the txtNodeSName text box.

txtNodeSName This is the text box for the entry of the left node name 
of a sitrdlar Exponentially modelled surge arrestor 
(Node3 in the exponential^ modelled surge arrestor 
card).

lbINiode4Name This is the iabel tor the txtNode4Name text box.
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txtNode4N2Me This is the text box for the entry of the right node 
name of a similar exponentially modelled surge 
arrestor (Node4 in the Exponentially modelled surge 
arrestor card).

IblFlashoverVoJtage This is the label for the txtFladioverVohage text box.

■.; ? jverVoltagc This is the text box for the entry of the jQashover 
voltage of the exponentially modelled surge arrestor 
(VFLASH in the Exponentially modelled surge 
arrestor card).

IblVREF Ibis is the label for the txtVREF text box.

txtVREF This is the text box for tlie entry of the VREF in the 
dejaning fimction of the exponentially modelled surge 
arrestor (VREF in the Exponentially modelled surge 
arrestor card).

IblNoOfSegments This is the label for the txtNoOfSegment: text box.

txtNoOfSegments This is the text box for the entry of the number of 
segments of the exponentially modelled surge arrestor

IblOutputType This is the label for me cmbOutputType combo box.

cmbOutputType This is the combo box for the entry of the output type 
required from this branch of the simulation (P in the 
Exponentially modclfed surge arrestor card).

txtMaximuniRelativeError This is the text box for the relative ma.ximum error.

t>tNumberO£P]iases This is the text box for the nuiiiber of phases.

txtRefereflceRMS This is the text box for tha reference RMS entry.

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the- data in this s 'teen wiU automatically be 
associated with this exponentialiy modelled surge 
arrestor element. This is done by calling the 
ExponSgArrOK method.
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Control Name

cmdCaocel This Command Button is used to open the on-line help 
screen related to the exponentially modelled aurge 
arrestor element and it's properties.

cmdHelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

2.33 The frmFortranElemeiit form
2.33.1 Form Description

This form is use<? to display the Fortran Relationship Element - Element Details screen.

2.33.2 l is t  of Form Evepts

iPl"

Fonn_Load{) This foim is used to call the 
FormFortranElementlntialize method in the 
F0R1RANE.BAS module.

2.33.3 List Of Important Controls

Control Name D^crlptiott

IblFortranRelationships This is the label control used for the heading of the 
txtFortranRelationships text box.

txtFortranRelationships This text box is a multi-line text box which is used to 
enter the Fortran relationships associated with this 
element row by row. Each row is then written as a 
separate card m the TAGS section of the data case.

IblFortranCommands This is tb.e label contiol used for the heading of the 
txtFortranCommands texi box,
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Control Name

txtFortranCommands This text box i  ̂a multi-line text box v/hich is used to 
list tlte avaUable Fortran commands which the user can 
then click on and insert into the Fortran Relationships 
section.

cmdlnsertCommand Tiiis couanand button is used to insert commaads 
selected in the Fortran Commands list, into the Fortran 
Relationships section at the selected ^o t. This 
com'^and ty'ton makes use of the Click ( ) event to 
do

cmdOk Thi.5 Command Button is used to indicate that the data 
file .a, now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this Fortran Relationsh^ element. Hiis 
is done by calling the FortranElementOK method.

cmdCancel This command button is used to exit from this screen 
without saving any of the changes made.

cmdHelp This Command Button is used to open the on-line he^ 
screen related to the Fortran Relationship element and 
it's properties.

2.34 The FORTRANE.BAS Module
2.34.1 Module Description /

This module is used to provide fiinctionality for the frniFortranElement form. It contains a Type 
structure of the same name as the module with the members listed below (an array of variables 
of this type ate then created with each instance of an element representing one member of this 
array).
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2.34.2 List of Methods

iVfetitod Name

FonnFortranElementlnitialize ( ) This method is used to initiah'ze the 
firjiFortranElement by adding the relevant default 
values of the different entries are also placed in the 
reievant text boxes or combo bo.Keis in this method.

FortranElementOK ( ) Thi'i method is used to save all the different choices 
and values ftom the Fortran Relaticmship Element - 
Elet iCEt Details screen to memory.

FortranFlementWriteAUValues ( ) This rtiethod is called by the RimRuf'Simulation 
methoji in orde* to write the relevant Exponential 
model! ;<i surge arrestor details to curd. This rr'jiod  
calls the relevant methods in tlie Foiitran_Rel_Elem 
class in the Data Case Module

2.34.3 List of Data Members and Ci'nstants

M<a»ber / Const Name

Dim FortranStatements( ) As 
String

This array of variables sores all of tiiC Fortran 
Relation^ps relating to this particular element.

2.35 The frmlmpedaiiceEleiiaieiits Form
2.35.1 Form Description

This fomi is used to display the Impedance Elements library screen.

2.35.2 List of Form Events

None

i;!■

' •
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2.35.3 l is t  Of Important Controls

CoHtro! Name

IblLibrar^Elements 1 lliis is the label control used as a heading for the 
IstLibraryElements liss, box.

IstlibraryElements This is a list box control which is ustd to list the 
impedance elements and surge arrestors available in 
ATP for Windows.

cmdOk litis ';ommand button is used to indicate that the user 
has selected the elemsnt raquired, and would like to 
place it in the circmt. lius conunand button's Click ( )  
event calls the ImpShowElementlcon method in the 
IMPELIB.BAS module.

cmdCancel This command button is used to indicate that the user 
has decided not to select an element from this library, 
and to exit without any changes.

cmdHelp This command button is used to get on-line help on 
the Impedance Elements and Surge Arresters Library.

2.36 The IMPELIB.BAS Module
2.36.1 Module Description

'rhis module is used to provide ftmctionality for the fimlrapedanceElements fonn.

2.36.2 List of Methods

ImpShowElemeatlcon ( ) This method checks which element was selected from 
the Element List and selects the correct icon for this 
element.

 ̂ •
I ’

2.36.3 List of Data Members and Constants

None
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l .T f  The frmlnputParameters Form
2.37.1 Form Description

This fomi is user to enter the input parameters of the Controller Topology element. The inputs 
include U1-U5, N0-N7, and D0-D7. ITie IhnSpecDevlnputParameteis is user for the relay 
operated switch, the level triggered switch  ̂the simple difFerentiator, and the controlled integrator.

2.37.1 List of Form Events

ForDi_Load ( This form is used to call the 
FormLevelTrigerredSwitchlntialize method in the 
TACSELEM.BAS module.

2.37.3 List Of Important Controls

Coatroi Name

txtUl - txtUS These text boxes are used to enter the uiput 
parameters U1 - U5 in the controller topology 
element.

txtDO - txtD7 These text boxes are used to enter the coefficients of 
the denominator of the controller tt'poh y element.

txtNO - txtN? These text boxes are used to enter the coefficients of 
the mmierator of the controller topclog)' element.

2.38 The frinJMarti Form
2.38,1 Form Description

Tliis form is user to show the Element Details screen for the MARTI support program details.
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2.38.2 List of Form Events

Deseription

Form Load ( ) This form is used to call the 
FonnLevelTrigerredSwitchlntialize method in the 
LVIRGSWIBAS module.

2.38.3 List Of Important Controls

'\

Control Name

txtDiagonalizatioiiFrequency This is the text box used to enter the diagonalization 
fiequency for JMARTI

txt SteadyStateFrequeucy TTiis is the text box used to enter the steady state 
frequency for JMARTI.

txtLowestFrequency This is the text box used to enter the lowe.st frequency 
for JMARTI.

txtNumberOfiDecades This is the text box used to enter tlie number of 
decades (of frequency sweep) requked.

txtPointsPerDccade This is a text box to indicate the points  ̂er decade.

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this level triggered switch element. 
This is done by calling tlie JMartiOK method.

cmdCancel This Cojnmand Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

cmdHelp This Command Button is used to open the on-line u«1jj 
screen related to the JMARTI screen and it's fields.

' •

2.39 The frmLevelTrigerredSwitch Form
2.39.1 Form Description
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This form is user to show the Element Details screen for the ievsl triggered switch.

2.39.2 List cf Form Events

Event Naaae Bescription

Fomi Load ( ) ITiis form is used to call the 
FormT-evelTrigerredSwitchlntialize method in the 
LVTRGSWLBAS module.

2.39.3 List Of Important Controls

\

CoBtrol Name

IblLevelTrigerredSwitchDctails Tliis is a label control which contains the heading for 
the level triggered switch entries.

IblStatementType This is the label for the cmbStatementType combo 
box.

cmbStatementType ITiis is a combo box control which is used to enter the 
statement tv'pe for this leveli triggered switch 
(Corresponds to the ITYPE variable li» the level 
triggered switch card).

IblOperatingMode This is the label for the txtOperatingMode combo box.

cmbOperatingMode This is the combo box which is used to select the 
operating mode of the switch (C in the level triggered 
switch data card).

IblOutputParameterName This is the label for the txtOutputPaiameter text box.

txtOutputParameterName This is ̂ ĥe text control w'hich is used to enter the 
output parameter name for the level triggered switch 
(OUTPUT in the level triggered switch card).

IbiGaiii This is the label for the txtGain tex  ̂box.
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'\

Coatroi Name

txtGain This is the te?:t control which is used to enter the gain 
of the level triggered switch (A in the level triggered 
switch card).

IblFixedThreshold This is the label for the txtFixedThreshold text box.

txtFixedl’hresliokl This is ths text control which is used to enter the value 
of the fixed threshold of the level triggered switch (B 
in the level triggered s vitch card).

IblN amed'rhresliold This is the label for the txtNamedThreshold text box.

txtTsamedTJhiesholt This is the text control which is used to enter the value 
if the TACS parameter which will supply the 

NAMED THRESHOLD in the level triggered switch 
(C in the level triggered switch card).

IblDrivingSignal This is the label control for the txtDrivingSignal text

txtDrivingSignal is the text control which is used to enter the name
: ’ parameter which will supply the DRIVING 
1 j  - \L  parameter for the level triggered switch (D 
; i i ife.\ ill triggered switch card).

cmdOk Ilik 'Coiiitaand Button is used to indicate that the data 
file hai. ?}<jw been editted and oi»ce tnis button is 
selected, the data in this screen will automatically be 
associated with this let'el triggered switch eletnsm. 
This is done by calling the Level frigSwitchOK 
method.

cmdCaticel Tliis Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

omdHelp This Command Button is used to open the on-line help 
screen related to the I evel triggered switch element 
and it's properties.

cmdlnputPiraraeters This command button calls the frmlnputParameters 
form whici! nllows the user to enter lie  requried input 
parametej*; (UI-U5).
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2.40 The frmOpenmgSwitcli Form
2.40.1 Form Description

This is the Element Details screen for the Openicg Switch element. It is used to save the variables 
which are specific to a Opening Switch element and are not entered in the General Switch 
Element Details screen.

2.40.2 List of Form Events

Event Nsme

Form_J-.oad ( ) This method ts used to call the 
FormOpeningSvwtchlnitialize method in the 
OPENSWI.BAS modxile as well as to disable the 

ssage Bar in the frinA'i'P form.

2.40.3 List Of Important Controls

Control Name

IblOpeningSwitchDetails This is a label control which is used as a heading for 
the screen entries.

IblAverageOp eningTime This is the label for the txtAverageOpeningTime text 
box.

txtAverageOpeningTime This is text box control which is used to enter the 
Average Opening Time of the switch. This entry 
corres'ponds to the TAV entry in the Openhig Switch 
data card.

Ibl StandardDeviation JitterTinie This is the label for the txtAverageJitterTime text box.

txtStandardDeviationJitterTime This is a text box control which is used to enter the 
Standard Deviation of the jitter in the switch opening 
lime. This entry corresponds to the TSD entry in the 
Opening Switch data caid.

IblCurrent'rheshold This is the label for the txtCmxentThreshold text box.
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Control Name

txtCurrentThreshold This is a text box control which is useo to enter the 
current threshold of the switch. This entry corresponds 
to the IE entty in the Opening Switch data card.

IblOutputType This is the label for the cmbOutputType combo box.

cmbOutputType Ihis is a combo box control which is used to select the 
type of output required from this element. The entries 
in this combo box are loaded in the 
FormOpeningSwitchlnitialize method in the 
OPENSWI.BAS module.

cmdOk This is a command button control which is used to 
mdicate that the element details description is 
complete. The *.;ijadGK Click event calls the 
OpeningSwitchOK method in the OPENSWI.BAS 
module.

cmdCancel This is a command button con'.rol wWch is used to 
indicate that the user wishes to exit this screen without 
savmg any of the changes.

cmdHelp This is a command button control which is used to call 
the on-line help specific to the opening switch element.

\

O

2.41 The frmRampFunction Form
2.41.1 Form Description

lliis form is the screen for the Ramp Function - Element Details screen,

2.41.2 List of Form Events

Event Name

Form Load ( ) This form is used to call the 
FormRan:q)Functionlntialize method in the 
RAMPFUNC.BAS module.
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2.41.3 List Of Important Controls

Control Name

IblRampFunctionDetails This is the label for the ramp function details section.

IblNodeName This is the label for the txtNodeName text box.

txtNodeName lliis is the text box entiy for the Node name of the 
node which is connected to the source (the other node 
is connected to earth automatically) (NODE in th? 
ramp function data card).

IblStartTime This is the label for the txtStar?;Time text box.

txtStartTime This is the text box entry for the start t^me of the 
source (TSTART in the ramp fmiction data card).

IblStopTime This is the label for the txtStopTime text box.

txtStopTime This is the text box entry for the stop time of the 
soiurce (TSTOP in the ramp fimction data card).

lblAn^)litude This is the label for the txlAmplitude text box.

txtAn^litude This is the text box entry for the Arjuplitude of the 
ramp fimction (A in the double exponential fimction 
data card).

IblFinalVaiueTime This is the label for the txtFinalValueTime text box.

txtFinalValueTime This is the text bi»x entry for tlie time at which the final 
value is reached in the Ramp fimction (TIME-0 in the 
ramp function data card).

lblRanipFuuctionT>pe This is the label for the txtRampFunctionType combo 
box.

cmbRampFmictionType ITiis is the combo box for the type of source (current 
or voltage) (IV in the ramp fimction data card).

cradOk 'fhis Command Button is used to indicate that the data 
file has now been editted and once this button is 
seleaed, the data in this screen wiU automatically be 
associated with this ramp function element. This is 
done by calling the RampFunctOK method.
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Copirol Name

cmdCancel This Command Button is used to open the on-line help 
screen related to the ramp fimction element and if; 
properties.

cmdHeip This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

\

2.42 The RAMPFUNC.BAS Module
2.42.1 Module Description

This module provides fiuictionality for the frmRampFimction Form. It contains a Type structure 
of the same name as the module wrth the members listed below (an array of variables of this type 
are then created with each instance of an element representing one member of this array).

2.42.2 List of Methods

Method Name

FormRampFunctlnitialize ( ) ITiis method is used to initialize the lliuRampFunction 
form by adding the relevant default values of the 
different entries are also placed in the relevant text 
boxes or combo boxes in this method.

RampFunctionOK ( ) This method is used to save all the different choices 
and values from the Ramp Function - Element Details 
screen to memory.

RampFuncOpenCircuit ( ) This ro.ethod is called by the OpenCircuit method in 
the ATP.BAS luodule. It opens the Ramp Function 
table in the ActiveFileName database file, and obtains 
the dual ramp fimctions details firomthis table.

RampFuncSaveCircuit (Position 
As String, i As Integer)

This method is called by the SaveCircuit method in the 
ATP.BAvS module. It opens the Ramp Function table 
in the ActiveFileName database file, and writes the 
dual ramp fimction details to this table.
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Method Name

RampFuncWriteNodeNaraes This method adds the node names of all the ranq) 
functions in the circuit to the limSetupSimulatlon’s 
IstAvaialableNodes list box.

RampFimctionWnteCircuit
( )

lliis method is called from the WriteSourceCards 
method in the ATP.BAS module. It writes the 
requried lines to the Acti>" 'ataFileName.

2.42.3 List of Data Members and Constants

Member / Coast Name l^escription

Dim RampFuncNumber As 
Integer

This variable keeps track of the number of the ramp 
fimctions \\iiich is presently active.

Type RampFunc 
NodeName As Stmg 
StartTime As String 
StopTimt: As String 
Amplitude As String 
FinalValueTime As S m g 
FunctionType As Integer 

End Type

This Type allows for the storage of all the details 
relevant to the ranqj fimction including the node name, 
the start time, the stop time, the amplitude, the final 
value time, and the type of tunction requried. To store 
these an array is required of this type.

Dim RampFncs (ICO) As 
RampFnc

This array of ram^ fimctions allows the user to store 
the details relevant to this elemen for each dual ramp 
function in the circuit.

'\

O

2.43 The frmReadOutput Form
Not available yet

2.44 The READOUTP.BAS Module
Not available yet.

i -
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2 AS The frmRelayOperatedSwitch Form
2.45.1 Form Description

This fonn is user to show the Element Details screen for the relay operated switch.

2.45.2 List of Form Events

Event N&me

Form Load ( ) This form is used to call the 
FormRelayOperatedSwitcMnitialize method in the 
RFXOPSWI BAS module.

2.45.3 List Of Important Controls

Control Name

IblRelayOperatedSwitchDetails This is a label control which contains the heading for 
the relay operated switch entries.

IblStatementType This is the label for the cmbStatementType combo 
box.

cmbStatementType This is a combo box control which is used to enter the 
statement type for this relay operated switch 
(Corresponds to the J1YPE variable in. the relay 
operated switch card).

IblOperatingMode ITiis is the label for the txtOperatingMode combo box.

cmbOperatingMode This is the combo box which is used to select the 
operating mode of the svsdtch (C in the relay operated 
switch data card).

IblOutputParameterName This is the label for the txtOutputParameter text box.

txtOatputParameter>Jame This is the text control which is used to enter the 
output parameter name for the relay operated switch 
(OUTPUT in the relay operated switch card).

iblGain This is the label for the txtGain text box.
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Control Nauie JOescription

txtGa>n This is the text control which is used to enter the gain 
of the relay operated switch (A in the relay operated 
switch card).

IblFixedlTireslioM This Is the label for the txtFixedThieshold text box.

txtFixedThieshold This is the text control which is used to fc»iter the value 
of the fixed threshold of the relay operated switch (B 
in the relay operated switch card).

IblNamedThreshold This is the label for the txtNamedThreshoId text box.

IxtNamedThreshold This is the text control wiich is used to enter the value 
of the TAGS parameter which will supply the 
NAMED THRESHOLD in the relay operated switch 
(C in the relay operated S'witch card).

cmdOk This Command Button is used to indicate that the dsta 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated w th this relay operated sv4tch element. 
This is done by calling the RelayopswitchOK method.

cmdCancel This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

cmdHelp This Command Button is u.S2d to open the on-line help 
screen relate J to the Relay operated switch element 
and it's properties.

cmdlnputParameters lliis (Command button Ls used to call the 
fhnlnputParameters fonn, which allows the user to 
enter the inputs of the relay operated switch (ie. U1 - 
U5 etc.)

2.46 The frmRepetitivePulse Form
2.46J Form Description

This is the form for the Repetitive pulse Element Details acreen.
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2.46.2 List of Form Events

Event Name

Form_I.oad ( ) This form is used to call the 
FormRepetitivePulselntialize method in the 
TACSSRCE.BAS module.

2.46.3 List Of Important Controls

e

Control Name

IblRep etitivePulseDetails This is die iabel for the Repetitive pulse details section.

IblOutputName This is the label for the txtOutputName text box.

txtOutputName This is the text box for the entiy of the ciiipat :iame of = 
the Repetitive pulse (OUTPUT in the Repetitiv'e pulse 
data card).

1’ IlhilscAmpIitude This is the label for the txtPulseAmplitude text box.

txtPulseAmplitude This is the text box for the entry of tbe Amplitude of 
the Repetitive pulse (A in the Repetitive pulse data 
card).

IblPeriod Tiiis is the label for the txtPeriod text box.

txtPeriod This is the text box for the entry of the period of the 
Repetiti\'e pulse (B in the Repetitive pulse data card).

IblPulseWidth This is t>e label for the txtPulseWidth text bos.

txtPulseWidth lliis is the text box tor the entry of the pulse width of 
the Repetitive pulse (C in the Repetitive pulse data 
card).

IblStartTime This is the label for the txtStartTime text box.

txtStartTime This is ti?e text box for the entry of the ‘rtart time of 
the Repetitive pulse (T-START in the RepetitiN?e pulse 
data card).

IblStopTime This is the label for the txtStopTime text box,
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Control Name Description

txtStopTime This is the text box for the entry of the stop time of 
the Repetitive pulse (T-STOP in the Repetitive pxilse 
data card).

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this Repetitive pulse element. This is 
done by calling the RepetitivePulseOK method.

cmdCancel Tliis Command Button is used to open the on-line help 
screen related to the Repetitive pulse element and it's 
properties.

cmdllelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

2.47 The frmRepetitiveRamp Form
2.47.1 Form Description

Tills is the î̂ rm for the Repetiti\'e ramp Element Details screen.

o

kJ

2.47.2 List of Form Events

Evi?m Name Descripticni

Fonn Load( ) 'Iliis form is used to call the 
FomiRepetitiveRampIntialize method iii the 
REPRamp.BAS module.

2.47.3 List Of Important Controls

Control Name Description

IblRepetitiveRampDetails Tliis is the label for the Repetitive ramp details section.

IblOutputName 'riiis is the label for tlic txtOutputName text box.
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Conwroi Name Hescriptiftitii

txtOutputName Iliis is the text box for the entry of the output name of 
the Repetitive ramp (OUTPUT in the Repetitive ramp 
data card).

IblPeakAmplitude This is the label for the txtPeakAmplitude text box.

txtPeakAmplitude This is the text box for the entiy of the Amplitude of 
the Repetitive ramp (A in the Repetitive ramp data 
card).

IblPeriod ITiis is the label for the txtPeriod text box.

t> Period This: is the text box for the entrj of the period of the 
Repetitive ramp (B in the Repetitive ramp data card).

IblStartTime ITiis is the label for the txtStartTime text box.

txtStartTime I ’his is the text box for the entry of the start time of 
the Repetitive ramp (T-START in the Repetitive ranq) 
data card).

IblStopTime This is the label for the txtStopTime te.Kt box.

rtStopTirae This is the text box for the entry of the stop time of 
the Repetitive ramp (T-STOP in the Repetitive ramp 
data card).

c,udOk

1

This Com.nand Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this Repetitive ramp element. This is 
done by calling the RepetitiveRampOK method.

cffidCancel This Command Button is used to open the on-line help 
screen related to the Repetitive ramp element and it’s 
properties.

cmdHelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.
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2.48 The frmSelectEleraent Form
Form Description

'riiis form is used to display ̂ lie Select Element screen.

2.48.1 List of Form Events 

None

2.48.2 List Of Important Controls

CoBfroiNaiue

IblivlementLibraries Tliis ii the label control used as a heading for the 
IstElementLlbrary list box.

IstElementLibraries This is a list box control which is used to list the 
element libraries available in ATP for Windows.

cradOk This command button is used to indicate that the user 
has selected the element required, and would like to 
place it in the circuit. This command button's Click ( )  
event calls the ShowLibraryFonn in the 
SELECELE.BAS module.

cmdCancel This command button is used to indicate that the user 
has decided not to select a librarj' from this list and to 
exit without atiy changes.

cnidHelp 'fhis command button is used to get on-line help on 
the Element libraries.

u

2.49 The frmRightlmages Forsn
2.49.1 Form Description

'ITiis the screen used to save pictures when the user scrolls to the riglit hand side of the circuit 
region. It has 182 (14 across and 13 down) images (in array ibnnat) known as the imgTempGrid
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control array.

2.50 The SELECELE.BAS Module
2.50.1 Module Description

Hiis module is used to provide fiuictionality tor the frmSelectElemeut form.

2.50.2 List of Methods

Description

ShowElementLibrary ( ) This method checks which library was selected from 
the Element Libraries List and selects the con'ect form 
for this library.

2.50.3 List of Data Members aad Constants 

None

2.51 The frmSetupSimulation Form
2.51,1 Form Description

'Ilns foim is used to display the RUN- Setup Simulation option.

\?

2.51.2 Form Events

Event Naioc

Fonn lAiad ( ) This form is used to call the 
FonnSetupSimulationTntialize method in the 
SETUPSIM.BAS module.
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2.51,3 List Of Important Controls

Control Name Bes<Tiption

IblEntryList lliis is the label control for the Entry List headmg.

IblSimulationTimeStep ITiis is the label control for the txtSimulationTimeStep 
text box.

txtSimulationTimeStep This text box is used to enter the simulation time step 
of the simulation (DELTAT in the floating-point 
miscellaneous card).

IblEhjrationOfSimulation This is the label for the txtDurationOfSimnlation text 
box.

ixtDurationOfSimulation This text box is used to enter tie  duration of the 
simulation (TMAX In the floating-point miscellaneous 
card).

IbllOUT This is the label for the txtlOU f  text box.

txtlOUT This text box is used to enter the frequency of output 
relative to the simulation time step (lOUT in the 
integer miscellaneous card).

IbllPLOT niis is the label for the txtlPLOT text box.

txtlPLOT This text box is used to enter the frequency of saving 
siinulstion values for later plotting (EPLOT in the 
integer miscellaneous card).

IblNENERG 'Ihis is the label for the txtNENERG text box.

txtNENERG This text box is used to ^nter the NENERG variable 
(NENERG in the integer itiiscellaneous card).

IblFrequencyOfSimulation This is the label for the txtFrequencyOfSimulation text 
box.

txtFrequencyOfSimulation Tliis text box if; ased to epfer the frequency of the 
simulation.

IblBiuaryFlags Tliis is a label control for the heading of the Binary 
Flags section of the Setup Simulation screen.

IblSteadyStateSoluType This is the label for the cmbSiieadyStateSokType 
combo box.
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!
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Coatrol Name

cxnbSteadyStateSoluType This combo box is used to select the type of steady 
state solution printout required (KSSOUT in the 
integer-miscellaneous card)

IblNetworkConneclivity TTiis is the label for the optNetworkConnectivity 
option boxes.

optNetworkConnectKdtyY es This option box is used to indicate that the circuit has 
network connectivity (IDOUBL in the integer 
miscellaneous card).

optNetw'orkConnectivityNo This option box is used to indicate that the circuit has 
no network connectivity (IDOUBL in the integer 
miscellaneous card).

IblPrintontExtrema 'rhis is the label for the optl^rintoutExtrema option 
boxes.

optPrintoutP xtremaY es This option box is used to indicate that the user would 
like a printout ol extrema (MAXOUT in the integer 
miscellaneous card).

optPrintoutExtremaNo Ilus option box is used to indicate that the user would 
not like a printout of extren;a (MAXOUT in the 
integer miscellaneous cara).

IblManPrintoutFrequency This is the label for the optManPrintoutFrequency 
option boxes.

optManPrintoutFrequencyY es Tliis option box is used to indicate that the user would 
like to add extra cards to mai-‘nulate the printout 
frequency (IPUNinthointegc. Miscellaneous card).

optManPriiitoutFrequencyNo This option box is used to indicate that the user would 
not like to add extra cards to manipulate the printout 
frequency (IPUN in the integer miscellaneous card).

IblOpVoltAllNodes This is the label for the optOpVoltAHNodes option 
boxes.

optOpVoltAllNodesYes This option box is used to indicate that the user would 
like to printout the output voltage of all the nodes in 
the ckcuit.
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CoAtrol Kame

optOpVoltAlINodesNo This option box is used to indicate that the user would 
not like to printout the output voltage of all the nodes 
in the circuit.

IblOpVoltSpecNodes This is a label control for labelling the 
IstOpVoltSpecNodes list box.

IstOpVoltSpecNodes This list box contains a list of all the node names of the 
circuit elements in the present simulation. It’s 
MultiSelect property is set to extended to allow for 
multiple selection.liiis list is used as the Output 
Variable Request card. The user is allowed to click on 
(select) as many of the nodes as he/die wishes.

cmdOk This command button is used to indicate that the user 
has cott5)leted the entries of this screen. When 
selected, the Click ( )  event calls the SetupSimOK 
method in the SETUPSIM.BAS module.

cmdOpen This cordmaud button is used to open an existing 
simulation setur/ if one has been saved on a previous 
occasion. The Click ( )  event calls the 
SetupSimLoadAliValues method in the 
SETUPSM.BAS module.

cmdSave This command button is used to save an existing 
simulation setup to file. The Click ( )  event calls the 
SetupSimFileAllValues method hi the 
SETUPSIM.BAS module.

cmdCancel This command button is used to exit the screen 
without saving any of the changes made. Since none of 
the changes are saved untU either the SA VE or OK 
buttons have been selected, this simply exits fi'om this 
form by unloading it.

cmdHeip Ihis command button is used to indicate that the user 
would like on-line help on the Setup Simulation 
screen.
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2.52 The SETUPSIM.BAS Module
2.52.1 Module Description

Tliis module is used to provide fimctionaiity for the frmSetupSimulation form.

A jm i

2.52.2 List of Methods

...  ...................... . " ' ' ......... h .................
Besmption

FormSetupSimulationlnitialize (} This method is used to setup all the default values in 
the relevant controls. The default values are stored m a 
Defauh type which contams one variable of every type 
on the Setup Simulation screen.

ErrorMessage (errortypeAs 
Integer)

This method is used to display an error message of the 
required type. Each control on the form is checked in 
the SetupSimOK method, and if there is an error, this 
method is called to display the coitect error message.

SetupSimFileAlIValues ( ) This method is used to save all of the entries in the 
Setup Simulation scree.. to file. This is done using the 
standard file 10 commands and printing the variables 
to the file. The Common Dialog control is used to 
provide the jfunctionality for the Save screen.

SetupSimOpenAllValues ( ) This method is used to open an existing file of all of 
the entries in the Setup Simulation screen to the 
screen. This is done using the standard file 10 
commands and printing tlie variables to the screen. 
The Common Dialog control is used to provide the 
fiinctionality for the Open screen.

Setup SimOK ( ) This method is used to save all of the entries in the 
Setup Simulation screen to memory. Each variable has 
a correqjonding data member which is stored in 
memoiy and then used to write the relevant data cards 
during the Run Siraulation command.

ij
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2.52.3 List of Data Members and Constants

Memb^* / Coast Naine Oescdptioja

Dim SimulationTimeStep As 
String

This is the variable which is used to store the 
simulation time step.

Dim SimDuration As String This is the variable which is used to store the duration 
of the simulation.

Dim lOUT As String This is the variable which is used to store the lOUT 
entry.

Dim IPLOT As String This is the variable which is used to store the IPLOT 
entry.

Dim NENERG As String This is the variable wMch is used to store the 
NENERG entrj'.

Dim SteadyStateSolnType As 
Integer

This is the variable which is used to store the steady 
state solution type flag.

Dim NetConnectivity As Integer This is the variable which is used to store the network 
connectivity flag.

Dim PrintoutExtrema As Integer This is the variable which is used to store the printout 
extrema flag.

Dim ManPrintoutFreq As Integer This is the variable which is used to store the 
manipulate printout frequency flag.

Dim OpVoltAnNodes As Integer This is the variable which is used to store the output 
voltage of all nodes flag.

Dim OpVo}tSpecNodes( ) As 
String

IMs array of strings is used to store the names of all 
the nodes for which the voltage is required in the Ai'P 
solution file. !

Dim NumberOfNodes As Integer Tliis variable is needed to maintain the nxunber of 
nodes in the present circuit.

Dim SetupSimuktionSaved As 
Integer

This is a boolean variable which is set to True if the 
Setup Simulation screen has been saved.

Dim ErrorFound As Integer This is a boolean variable which is set to True 
whenever an error is found in the entries of the Setup 
Simulation screen.
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2.53 The frmSimpIeDifferentiator Form
2.53.1 Form Description

This is the Element Details form for the Simple difFereotiator element.

2.53.2 List of Form Events

Event N*me

Fomi_Load ( ) This form is used to call the 
FormSimpleDiflferentiatorlntialize method in the 
1 ACSELEM.BAS module.

2.S3.3 List Of Important Controls

I

Controi Name

IblSimrleDifferentiatorDetails This is a label control vsMch contains the heading for 
the simple differentiator entries.

IblStatementType This is the label for the cmbStatementType combo 
box.

cmbStatementType This is a combo box control which is used to enter the 
statement type for this simple differentiator 
(Correspon>ls to the iTYPE variable in the simple 
differentiator card).

ibiOutputParameterName This is the label for the txtOutputParameter text box.

txtOutputParameterName This is the text control which is used to enter the 
output parameter name for the simple differentiator 
(OUTPUT in the simple differentiator card).

IblGain This is the label for the txtGain text box.

txtGain This is the text control which is used to enter the gain 
of the sunple differentiator (A in the snrple 
differentiator card).
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Control Name Description

cmdOk This Coinmand Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen v\ill automatically be 
associated with this simple differentiator element. This 
is done by calling the SimpleDifferentiatorOK method.

cmdCancel This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

cmdHelp This Command Button is used to open the on-line help 
screen related to the Simple differentiator element and 
it's properties.

VscroUInputParameter

I

This is the vertical scroll bar on the right of the Input 
Parameter fi'ame. It is used to scroll between input 
parameter entries. ITie VscrolUnputParameter_Changc 
method saves the names of the input parameters on the 
screen presently into new variables of the 
InputParameters() array, and changes the Caption 
propeity of each of the IbllnputParameter labels to 
indicate the next input parameter. O

2.54 The frmSimpleSources Form
2.54.1 Form Description

This form is used to display the Simple sources Libraiy screen.

2.54.2 List of Form Events 

None

J
2.54.3 List Of Important Controls

Control Name Description

IblLibraryElements This is the label control used as a heading for the 
lstLibrar>'Elements list box.
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Control Name

IstLibraiyElements This is a list box control which is used to list the 
simple sources available in ATP for Windows

cmdOk This command button is used to indicate that the user 
has selected the element required, and would like to 
place it in the cucuit. This command button's Click ( )  
event calls the SourceShowElementlcon method ia the 
SIMPLLIBBAS module.

cmdCancel This command button is used to indicate that the user 
has decided not to select an element from this library, 
and to exit without any changes.

cmdHelp This command button is used to get on-line help on 
the Simple sources Libraiy,

2.55 The SIMPLLIB.BAS Module
2.55.1 Module Description

This module is used to provide functionalit>' for the frmSimpleSources form.

2.55.2 last of Methods

Method Name Description

SourceShowElementlcon ( ) This method checks which element was selected from 
the Element List and selects the correct icon for this 
element.

2.55.3 List of Data Members aud Constants

None

2.56 The frmSimpleRLC Form
2.56.1 Form Description
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ITiis form is used to show the Simple RLC braflC u screen.

2.56.2 List of Form Events

Event Name Oescription

Form Load ( ) This form is used to call the FormSimpleRI.CInitiab’ze 
method in the SIK^IPLRLC.BAS module.

2.56.3 List Of Important Controls

Control Name Description

IblSirapIeRLCDet'*'**; This is the label control used for the ieading of the 
Simple RLC branch details.

IblLeftNodeName This is the labpi for the txtLeftNodeName text box.

txtLeftNodeName This is the text box for the entry of the left node name 
of the RLC Branch (Nodel in the simple RLC card)

IblRightNodeName This is the label for the txtRightNodeName te>t box.

t?ctRightNodeName This is the text box for the entry of the right node 
name of the sinq)le RLC Branch (Node2 in the Sinq>ie 
RLC card).

lllNodeSName This is the label for the txtNodeSName text b^x.

txtNodeSName This is the text box for the entry of the left node name 
of a similar RLC Branch (Node3 in the sinqjle RLC 
card).

lblNode4Name This is the label for the txtNode4Name text box.

txtNode4Name This is the text box for the entry of the right node 
nane of a similar simple RLC Branch (Node4 in the 
Simnle RLC card).

IblResistance This is the label for the txtResistarce text box.

txtResiStance Tliis is the texi; box for the entry of the resistance of 
the simple RLC Branch (R in the Simple RLC card).
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ControlName Description

IblCapacitance This is the label for the txtCapacitance text box.

tr.tCapadtance This is the text box for the entry of the capacitance of 
the simple RLC Branch (C in thi; Simple RLC card).

Ibllnductance This is tlie label for the txtlnductance texf; !=ox.

txtludu ;ve This is the text box for the entry of the inductance of 
the simple RLC Branch (I. in th^ Simple RLC card).

iblCapacitancelnput Fhis: is tbe label tbr the cmhCapacit-iiicelnput combo 
j box.

cinbCapadtancelnput Tliis is the ccmbo box for the csntry of the capacitance 
input units (COPT on the flo ?g pomt miscellaneous 
card).

Ibllnductancelupui This is the label for the cmblnductancelnpat combo 
box (XOPT ON THE floating-point ml>xeilaneous 
card).

cmblnductancelnput 'lliis is the combo box for the entiy of the (iductance 
input unhs (XOPl'm  the Frequency Miscellaneous 
card).

cmdOk This Conmiand Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automaticaUy be 
associated with this simple RLC element. This is done 
by calling the SinipleRl.COK method.

cmdCancel 'iliis Command Button is used to f?pen the on-line help 
screen related to the simple RLC element and it's 
properties.

cmdHelp lliis Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

c

2.57 The SIMPLRLC.BAS Module
2 57.1 Module Description

This module is i*sed to pv vide fluictionality for the frraSiiiipleRIX form. It contains a Type
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struclwe of the same name as the module v/ith the members listed below (an array of variables 
of this tjTpe are then created with each instance of an element representing one member of this 
array).

2.57.2 List of Methods

IVl-fithod INamc Description

1'ormSiinpleRl.CIniti.ilize {) llris method is used to initialize the fhnSimpleRLC by 
adding the relevant default values of the different 
entries are also placed in the relevant text boxes or 
combo boxes in this method.

SimpleRLCOK ( ) Tliis method is used to save all the different choices 
and values from the vSimple RLC - Element Details 
screen to memory.

Simp1eRLC0{)euCircuit ( ) This method is called by the OpenCircuit method in 
the ATP.BAS module. It opens the Simple RLC 
element table in the ActiveFiieName database JRle, and 
obtains the distributed RLC elements and details from 
this table.

SimpleRI.CSaveCircuit (Position 
As String, i î .s Integer)

Tliis method is called by the SaveCircuit method in the 
ATP.BAS module. It opens the Simple RIX element 
table in the ActiveFiieName database file, and writes 
the distributed RLC elemcnis and details to this table.

SiffipleRI-,CWriteNodeNames 
(Number As Integer)

This method adds the node names of all the sim̂ l̂e 
RLC elements in the circuit to the 
frmSetupSimulation’s IstAvaialableNodes list box.

SlmfileRLCWriieCircuit ( ) 'Iliis method is called from the WriteBranchCards 
method in the ATP.BAS module. It writes the 
requried lines to the ActiveDataFileNaroe.

o

2.57.3 List of Data Members iind Constants

Member / Const N«aic Description

Dim SimpleRLCNiunber As
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Member / Toast Name

Integer
I  jpe SimpleJtl-CElement 

LeftNodeName As String 
RiglitNodeName As String 
NodeSNanie As String 
NodeiName As String 
Resistance As Stiing 
Inductance A: String 
Capacitance As String 
OutputType As Integer 

End Type

This type >s the defining type of the simple RLC 
element, llie airay of RLC elements (see next entry) 
contains every field in this t>pe which includes the left 
and righ t node names of the branch, the names of 
Node 3 and Node 4 (similar RLC branch node names), 
tlie resistance, capacitance, and inductance, and the 
type of output which is required from this branch

Di^flRLCs(100)As
SimpleRLCEIenient

ITiis array allows for the saving of eveiy field of c ich 
simple RLC branch which the user creates since i i i w  
array of simple RLC elements. j

i , i

2.58 The frmSinFunctioii Form
2.58.1 Form Description

Tliis form is the screen for the Sin fiuiction - Element Details screen.

o

A

2.58.2 IJst of Form Events

Ev€«t Nauae Descriptiou

Form Load ( ) This fonn is used to call the FormSinFunctionlntialize 
method hi the SinFUNC.BAS module.

i •
liII
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2.S8.3 List Of Important Controls

Jkl

V

DCU.OOl

Control Name

IblSinFunctionDetails ITiis is the label for tbe sin fimction details section.

IblNodeName 'rhis is the label for the txtNodeName text box.

txtNodeName 'ITiis is the text box entry for the Node name of the 
node which is connected to the source (the other node 
is connected to earth automatically) (NODE in the sin 
fimction data card).

IblStartTime 'fhis is the label for the txtStartTime text box.

IxtStaitTirae This is the text box entry for the start time of the 
source (TSTART in the sin function data card).

IblStopTime This is the label for the txtStopTime text box.

txtStopTime lliis is the text box entry for the stop time of the 
source (TSTOP in the sin fimction data card).

IblAmplitude This is the label for the txtAmplitude text box.

txtAmplitude This is the text box entry tor the Amplitude of the sin 
fimction (A in the double exponential function data 
card).

IblSinusoidalFrequency This is the label for the txtSinusoidalFrequecny text 
box.

txtSinusoidalFrequeucy This is the text box entry for the frequency of the Sin 
fimction (FREQ in the sin fimction data card).

IbllnitialSliiftType 'riiis is the label for the cmblnitialShiftType combo 
box.

crablnitialShiftTyp e Tills is the combo box which is used to select the 
initial shift type (A1 in the sim fimction data card).

IbllnitialCondition This is the label for the txtlnitialCondition text box.

txtlnitialConditioii This IS the text box entry for the initial condition (time 
shift or phase diifl; depending on tlie shift type selected 
of the Sin fimction (TIME-0 in the sin fimction data 
card).
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IblSinFunctionType ITiis is the label for the txtSinFunctionType combo 
box.

cmbSinFunctionType This is the combo box for the type of source (current 
or voltage) (IV in the sin fimction data card).

cmdOk I ’his Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this sin fimction element. This is done 
by calling the SinFunctOK method.

cmdCancel ITiis Command Button is used to open the on-line help 
screen related to the sin fimction element and it's 
properties.

cmdHelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

2.59 The SINFUNC.BAS Module
2.59.1 Module Description

This module provides fiinctionalitj' for the firnSiDFunction Form. It contains a Type structure of 
the same name as the module with the members listed below (an array of variables o f this type are 
then created with each instance of an dement representuig one member of this array).

2.59.2 List of Methods

' 9
i|

Method Name

FomiSinFurictlniti&lize ( ) This method is used to initialize the fimSinFxmction 
form by adding the relevant default valaes of the 
different entries are also placed in the relevant text 
boxe s or combo boxes in this method.

SinFimctionOK ( ) This method is used to save all the different choices 
and values fiom the Sin fimction - Element Details 
screen to memoiy.
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SinFuncOpenClrcuit {) This method is called by the OpenCircuit method in 
the ATP.BAS module. It opens the Sin Function table 
in the ActiveFiieName database file, aiid obtains the 
dua’ n,mp fimctions details firom this table.

SinFuncSaveCircuit (Position As 
String, i As Integer)

This met d ii sailed by the SaveCirouit meiliod in the 
ATP.BAS ine-iuie it opens the Sin Fi - tpble in 
the ActiveFi’;,Narie database the dual 
ramp function dttails to th ’ ,

SinFuncWiiteNodeNames This method adds the node names o f ail the Sin 
functions in the circuit to the fiTnS.'JtupSimulfition’s 
IstAvaialableNodes h‘st box.

SinFunctiottWriteCircuit ( ) This method is called by the RunRunSimulation 
method in order to write the relevant sin fimction 
details to card. This method calls the relevant methods 
in the Sin_Funct class in the Data Case Module.

2.59.3 List of Data Members and Constants

! «
ii 
11

V.

Member / Coast Name

Dim SinFncNumber As Integer ITiis variable is used to keep track of the currently 
active sin ixmction.

Type SinFunc 
NodeN^me As String 
StartTime As String 
StopTime As String 
Amplitude As String 
SinusoidalFieq As String 
InitialShiflType As Integer 
InitialShift As String 
FunctionType As Integer 

End Type

This type is the defining type of the sin fimction 
element. It includes variables to store all the properties 
of a sin fimction including the node name, the start 
time, the stop time, the amplitude, the frequency, 
initial shift type, initial shift, and fimction type. To 
access these variables, an array of variables of this type 
must be created (see below).

I

Dim SinFncs(100) As SinFunc lliis is the array of sin fiuictions which is used to store 
the details relating to a sm function (see above).
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2.60 The frmSpecDevInputParameters Form

2.60.1 Form Description

This fomi is user to enter the mput parameters of the relay operated switch, the level triggered 
switch, the siiuple differentiator, and the controlled integrator. The entries are U1-U5

2.60.2 l i s t  of Form Events

Form_I^ad ( ) This form Is used to call the 
PorroLevelTrigerredSwitchlntialize method in the 
TACSELEM.BAS module.

2.60.3 List Of Important Controls

; ; | | | | i | | | | | | | i | | | P ^

txtUl - txtU5 These text boxes are used to eater the input 
parameters U1 - U5 in the controller topology 
element.

2.61 The frmSmusoidalWaveformGenerator Form
2.61.1 Forrj Description

Tills forni is the screen for the Sin waveform generator - Element Details screen.

2.61.2 List of Form Events

9

i i l l l l i l i i i i l i p

Form I-oad ( ) This form is used to call the FormSinWaveGenTntialize 
method in the TACSSRCE.BAS module.
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2.61.3 List Of Important Controls

Control N«n»e llescrii f̂kHQt

IblSinWaveGeoDetails This is the label for the sin waveform generator details 
section.

IblOutpiitName This is the label for the txtOutputName text box.

txtOutputName This is the text box entry for the output name of the 
source (OUTPUT in the sin waveform generator data 
card).

MStartTime This is the label for the txtStartTime text box.

txtStartTime 'Ihis is the text box entry for the start time of the 
source (TSTART ia the sin waveform generator data 
card).

IbiStopTime This is the l?bel for the txtStopTime text box.

txtStopTiipe Ts's is the text box entry for the stop time o f the 
source (TSTOP in the sin waveform generator data 
card).

IblAanpHtude This is the label for the txtArapiitude text box.

txtAmpiituds This is the text box entiy for the Amplitude of the sin 
waveform generator (A in the double exponential 
iimction data card).

iblSmusoidalFrequency This is the label for the txtSinusoidalFrequecny text 
box.

txtSinusoidalFrequency This is the text box entiy for the ftequency of the Sin 
waveform generator (FREQ in the sin waveform 
generator data card).

IbUnitialPhaseAitgle This is the label for txtlaitialPhaseAngle text box.

txtbiitialPhaseAngle This is the text bo:; enlr>' for the 'nitial phase angle of 
the Sin waveform generator (C in the sin waveform 
generator data card).

ibiSin W aveGenT^-p e ITiis is the label for the txtSinWaveGenType combo 
box.

DCU.OOl Versiou 1 0  J June 1995 page 2 - 1 2 4



I.QEBACfl. THE ATPWIN PRQGRAMIIiaaL j a

oiabSinWaveGenType ITiis is the combo box for the type of source (current 
or vokage) (IV in the sin waveform generator data 
card).

cmdOk This Command Button is used to indicate that the data 
iile has now been editted and once this button is 
selected, the data in this screen will auton;iaticaUy be 
associated with this sin waveform generator element, 
'fliis is done by calling the SmWaveFormOK method.

cmdCancel This Command Button is used to open the on-line help 
screen related to the sin waveform generator element 
and it's properties.

cmdHelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memoiy.

2.62 The frmSlaveClosingSwitch Form
2.62.1 Form Description

This is the Element Details screen for the Slave closing switch element. It is used to save die 
variables which are ^ecific to a slave closing switch element and are not entered in the General 
Switch Element Details screen.

2.62.2 List of Form Evvnts

X>eseriptioxi

FonnLoad ( ) Hiis method is used to call the 
FormSlaveClosingSwitchlnitializ’e method in the 
SWELEMEN.BAS module as well as to disable the 
Message B ar in the frmATl’ form.
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2.62.3 List Of Important Co-atrols

Control Name

MSlaveClosingSwitchDetaas This is a label control which is used as a heading for 
the screen entries.

IblAverageDciavTime This is the label for the txtAverageDelayTime text 
box.

txtAverageDeJayTime Tbis is text box control which is used to enter the 
average delay in closing of this switch with resftect to 
the master switch. 'Hiis entry comreqjonds to the 
TDELAY(AV) entity in the slave closing switch data 
card.

IblStandardDeviationDelay This is the label for the txtStandardDexiationDeiay 
text box.

txtStandardDevialionDelay This is a text box control which is used to enter the 
Standard Deviation of the delay in the switch closing 
time. This entry corresponds to the liJELAY(SD) 
entr>' in the slave closing §witch data card.

IblLeftMasterNodeName This h  the label for the txtLeftMasterNodeName text 
box.

txtLeftMasterNodeName This text box control is used to enter the name of the 
left node of the master switch (NodeS in the slave 
closing switch card).

MBi^tMasterNodeName This is the label for the ixtRightMasterNodeName text 
box.

IxtBightMasterNodeName This text box control is used to enter the name of the 
left node of the master switch (Node6 in the slave 
closing switch card).

IblOutputType This is the label for the cmbOutputType combo box.

cmbOutputTjpe This is a combo box control which is used to select the 
type of output required j&om this element. The entries 
in this combo box are loaded in the 
FormSlaveClosingSwitchlnitialize method in the 
SLCLSSWI.BAS module.
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Coatroi Name

cmdOk This is a command button control which is used to 
indicate that the dement details description is 
complete. The cmdOK C '̂ uvent calls the 
SlaveClosingSwitchOK method m the 
SLCLSSWI.BAS module.

cmdCancel This is a command button control which is used to 
indicate that the user wishes to exit this screen without 
savmg any of the changes.

cmdHelp This is a command Imtton control w'fich is used to call 
the on-line help speciiic to the slave closing switch 
element.

2.63 The frmSlaveOpeningSwitch Form
2.63.1 Form Description

This is the Element Details screen for the Slave opening switch element. It is used to save the 
variables vŝ iich are specific to a slave opening switch element and are not entered in the General 
Switch Element Details screen.

2.63.2 List of Form Events

FormLoad ( ) This method is used to call the 
FoimSlaveOpeaingSwitclilnitialize method in the 
SWELEMEN.BAS module as well as to disable the 
Message Bar in the firmATP form.

2.63.3 List Of Important Controls

Control Name Dejicriptiati

IblSlaveOpennigSwitchDetails This is a label control which is used as a heading for 
the screen entries.
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iblAverageDelayTime This is the label for the txtAverageDelayTane text 
box.

txtAverageDelayTinie This is text box control wWch is used to enter the 
average delay in opening of this switch with reqject to 
the master switch. This entry corresponds to the 
1DELAY(AV) entry in the slave opening switch data 
card.

IbiStastdardDevistiooOelay This is the label for the (xtStandardDeviationDelay 
text box.

txtStandardDeviationDeky This is a text box control -wMch is used to enter the 
Standard Deviation of the delay in the swttcu opening 
time. This entr>' corresponds to the i DELAY(SD) 
entry in the slave opening switch data card.

IblLeftMasterNodEst^ame This is the label for the txtLeftMasterNodeName text 
box.

txtLefiMs^erNodeName This te;d box control is used to enter the name of the 
left node of the ma.?ter switch (NodeS in the slave 
opening switch card).

IblRightMasterNodeName This is the label for the txtRightMasterNodeName text 
box.

txtRightMa sterNodeN ame This text box control is used to enter the name of the 
left node of the master switch (Node6 in the slave 
onening switch card).

IblCurrentlTiresholcl This is the label control for the txtCurrent'rhreshold 
text box.

txtCurrentThresliold This is the text box control used to enter the current 
threshold correspondmg to the switch actually ope^iing 
(IE in the slave opening switch card).

IblOutputType This is the label for the cmbOutputType combo box.
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cmdOk Tiiis is a command button control wMch is used to 
indicate that the element details description is 
complete. The cmdOK Click event calls the 
SlaveOpeningSwitchOK method in the 
SWELEMEN.BAS module.

cmdCancel Tliis is a command button control which is used to 
indicate that the user wishes to exit this scre .̂n without 
saving any of the chatiges.

cmdHelp This is a commaad button control which is used to cali 
the on-line help ^ecific to the slave cperung switch 
element.

2.64 The frmSpecialDevice Form
2.64.1 Form Cescription

This form is used to display the Special Device - Element Details screen.

2.64.2 List of Form Events

Eve»t Name

Foim_Load ( ) This iorm is used to call the 
FormSpecialDevicelntialize method in the 
SPECDEV.BAS module.

2.64.3 List Of Important Controls

Control Name DmrJrjEioo

IblSp ecialDevices This is the label control for the Special Devices: 
heading.

IblDeviceType Ihis is the label control used as a label for the 
cmbDeviceType combo box.

cmbDeviceType 'Ihis is a combo bo”: which is used io select the type of 
q)ecial device reqmred.

I'
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cmdOk This Command Button is used to indicate that the user 
has selected the specific special device required. The 
Click ( )  event of this command button calls the 
SelectSpecialDevice method in the SPECDEV.BAS 
module.

cDidCaucel

I

'rhis Command Button control is used to Cancel tlis 
operation without saving any of the details to file or 
memory.

cradt«»*lp This Comitnand Button is used to open the on-line help 
screen related to the special devices available.

■ f

ipj
V

2.65 The frmSurgeArrestor Form
2.65.1 Form Description

'Hiis fonn is used to show the Piecewise-liiiear modelled surge arrester Element Detiiils sci een.

2.65.2 List of Events

Event Name Description

Fonn Load ( ) This form is u.sed to call the FormSgArrlntialize 
method in the SRGARR.BAS module.

2.65.3 List Of Important Controls

Contro* %me

IblArrestorDetails Tliis label control is used to write the heading of ihe 
Arrest or Details section.

IbiLeftNodeName This is the label for the txtLeftNodeName text box.
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^/ctLeftNodeName This is the text box for the entry of the left node name 
of the Piecewise-linear modelled surge anestor 
(Nodel in the piecewise-linear mo lied surge anestor 
card).

IbiRightN odeName ITiis is the label for the txtRi ̂ htNodeName text box.

txtRightNodeName This is the text box for the entry of the right node 
name of the piecewise-linear modelled surge arrestor 
(Node2 in the Piecewise-linear modelled surge arreslor 
card).

lblNode3Name This is the label for the txtNodeSName text box.

t?ctNode3Name ITiis is the text box for the entry of si left node name 
of a similar Kecewise-tiiiear modelled surge arrestor 
(Node3 in the piecewise-linear modelled surge arrestor 
card).

lblNode4N''nie This is the label for the txtNode4Name text box.

txtNode4Name This is the text box for the entry of tlie right node 
name of a similar f  iecewise-Unear modelled surge 
arrestor (Node4 in the Piecewise-linear modelled surge 
arrestor card).

IblFlashoverVoltage This is the label for the txtFlasboverVoltage text box.

txtFlasboverVoltage This is the te.xt box for the eiitry of the flashover 
voltage of the piecewise-linear modelled surge arrestor 
(VFLASH in the Piecewise-linear modelled surge 
arrestor cafd).

IblExtinguishiugTime 'rhis is the label for the txtExtinguisliingThne text box.

txtExtinguislnngTime Tht9 vz the text box for the entiy of the earliest time 
alter flashover that the arc can extinguish (TDLY in 
the Piecewise-linear modelled surge arrestor card).

IblTliresholdVoltage Tliis is the label for the txtTliresholdVoItage text box.

txtntreslioidVoUage 'ihis is the text box for the entry of the threshold 
voltage of the arrestor (VSEAL in the Piecewise-linear 
modelled surge arrestor card).
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IblCo^duOio&Segmeat This is the label for the txtConductionSegment text 
box.

txtCcmductionSegooraat This is the text box for the entry o f the conduction 
segment of the piecewise-lijear characteristio of the 
arrester (JUMP in the Piecewise-Unear modelled surge 
arrestor card).

n>!No(^«^gnieQts Tnis is the label for the txtNoOfSegments text box.

mNoCffiegments This is the text box for the entry of the number of 
segments of the piecewise-Iinear characteristic.

M d^jatT ype ij This is the label for the cmbOutputType combo box.
ij

<arf><MtputTyp8 This is the combo box for the entry o f the output type 
required from this branch of the simulation (P in the 
Piecewise-Iinear modelled surge arrestor card).

CTadCuirVokChar This command button is used to call the 
frmCurrentVoitageChaiacteristics form which allows 
the user to enter the piecewise-Iinear characteristic of 
the surge arrestor.

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once this bMtton is 
selected, the data in this soreuir will autoniatically be 
associated with this piecevise-linear modelled surge 
arrestor element. This done by calling the 
ExponSgArrOK msthod.

cmdCancel

>

This Command Button is used to open the on-line help 
screen related to the piecewise-Iinear modelled surge 
arrestor element and it's properties.

cJudHelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memoiy.

a’f'
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2.66 The SRGAER.BAS Module
2.66.1 Module Description

niis module is u ^  to provide fimctionalHy for the surge arxestor aud the exponentially modelled 
surge anrei^or elements and forms. It contains a Type structure of the same name as the module 
with the members listed below {an array of variables of this type are then created with each 
mstasice o f an element representing one member of this array).

2.66.2 List of Methods

ArrdatOK ( ) iTiis method is used to save the fimArrdat values to 
memory when the usei clicks on the OK command 
button in that form.

CurrentV oltageSaveV alue 
(EntryCount As Integer)

This method is used by the 
frmC'urrentVoltageCharacteristics form to save each 
entry of the current - voltage characteristic. It is called 
by the cmdNext command button's click event.

ExponSurgeArrestorOK ( ) Tliis method is called by the fhnExponSmgeArrestor 
to save the details from that fom  to memory.

Function FindifSurgeExists ( )  As 
Integer

This fimction is used by the WriteLineConstants 
method to determine if a particular surge arrestor is an 
e?qjonential arrestor, or a piecewise-linear surge 
arrestor.

FormArrdatlnitialize ( ) This method is used to initialize the frmArrdat form, 
including placing values which the user has already 
completed in the correct controls.

FomiCurrentVoltageTnitiafee ( ) Tlris method is used to initialize the 
frmCurreutVoltage fijrm, including placing vahies 
which the user has already completed in the correct 
controls.

FormExponSurgeArrestorlnitializ
e ( )

This method is used it 'uitiaii/c ih : 
Itiiil’iponSorgc.Arioioi isnm iii(.fudi»tg jri:) mg vaUies 
whiî st ihc user hâ - ;iirc!ulv comuicie J is» ilic con'eu ■ 
controls? 1
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FonnSurgeArrestorloitialize ( ) This method is used to initialize the fimSurgeArrestor 
form, including placing values wWch the user has 
aheady completed in the coitect controls.

Function GerCiurenl (i As 
Integer) As String

This ftmction is used by the
fimCurrentVohageCharacteristics form to obtab the 
next cuiTent entiy when the cmdNext command button 
is pressed.

Function GetVoItage (i As 
Integer) As String

This fimction is used by tl) e 
frmCurrentVoItageCharacteristics form to obtain the 
next voltage entry Vî hen the cmdNext command 
button is pressed.

SurgeArrestorOK () This method is called by the frmSurgeArrestor to Ejv e 
the details from that form to memory.

SiirgeArrestorOpsnCircuit ( ) This method is used to open the surge arrestor table, 
and write the relevant surge arrestor element to this 
table. The method is flailed by tlie OpenCircuit method 
in the ATP.BAS module.

SurgeArrestorSaveCircuit 
{Position As String, i As Integer)

This method is usgC to open the surge arrestor table, 
and obtain the relevant surge arrestor elements j&om 
this table. The method is ’Jed by the SaveCircuit 
method in the Al'P.BAS juiv/dide.

SurgeAireslorWriteArrdatStart 
(Position As String, i As Integer)

This method is used to write the ARRDAT details to 
the ZnoFitter / a RRDAT ATP support program. It is 
called by the WriteArrdat metliod in the ATP.BAS 
file.

SurgeAncstorW riteCircuit 
(Position As String, i As integer)

Tliis method is used to wiriie the details of the surge 
arrestor to the active datSi file name. The method is 
called from the WriteBranchCards method in the 
ATP.BAS module

SurgeArrrestorWriteNodeNames 
(Nuircl er ,\s  Integer)

This method is used to write the node names of all tlie 
surge arrestor’s in the circuit to the 
fiuiSetupSiraulation's IstAvailableNodes list box.
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2.66.3 List of Data Members and € onstants

Member / Const Nautae

Dim SurgeArrestorNixmber As 
Integer

This variable is used to keep track of the particular 
surge arrester which is currently active.

Dim ArrestorTypeArr As Integer This variable is used to distinguish betv^een the 
piecewise-lmear and exponential surge arrestors.
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Meml>er / Const Naaifc

Type HurgeArrestorType 
LefiNodeName As String 
Right!'odeName As String 
Nodes N ame As Strhig 
Node4Nas:!C As String 
Extinguishiuj Time As String 
(^onductiop Segment As String 
ThreslioldVoltage '  s String 
OutputType As Integer

NumberOtSegments As Integer 
NumberOfPhases As Integer 
MaximuinRelativeError As 

String
Reference Voltage As String 
FlashoverVoItage As String 
ReferenceRMS As String 
DesiredRMS As String 
VoltageScal* 'tor As String 
CurrentScKuf tor As String 
CnrrentMinuiii...Li As String

AxestorType As Integer 
Current(50) As String 
Voltage(50) As String 
NumberOfSteps As Integer 
WrittenToFile As Integer 
ArrdatRequired As Integer 
NumberOfSimilarArrestors As 

Integer
LeftNodeNames(50) As String 
RightNod0Names(5O) As 

String
ZnOFitterFileName As String 
ActiveDataSupportName As 

String
End Type

Dim SurgeArrestors(lOO) As 
SurgeArrestorTyp e

0t»criptioB
Tliis is the defining typi; ;>f the surge arrestor elements. 
It contains Cdds for -c- y sftiry in both the regular 
surge arrestor (piecr ‘ vkit-iiiiear) and the exponentially 
modelled surge aiTCiii Ji . Using an a rray of surge 

;Testors, each field can be accessed by each element 
(see next entry).

This is an array of surge arrestors e ach element of 
which mcludes many of the fields in the surge arrestor 
type (above).
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Member / Const Nsime

Dim NewEIement As Intege>' This variable is used to indicate whether or not an 
element is a new element (ie. has it been defined 
previously),

Global NewSurgeElement This variable is also used to indicate witether an 
element is a new element oi an existing element. It is 
required in the frmExponSurgei'\rrestor and the 
frmSurgeArrestor.

2.67 The frmStepFunction Form
2.67.1 Form Description

Tlus form .is the screen for the Step ftmction - Element Details screen.

2.67.2 List of Form Events

i i i i l i l i i i g i i i i i i j i

Fomi_Load ( ) This form is used to call the 
FormStepFimctionlntialize method in the 
S'i'EPFUNC.BAS module.

2.67.3 List Of Important Controls

I -

Control Name

Ibis topFunctionDetails This is the label for the step fimction details section.

IblNodeName This is the label for the txtNodeName text box.

txtNodeName This is the text box entr>' for the Node name of the 
node which is connected to the source (the other node 
is connected to earth automatically) (NODE in the 
step fimction data card).

IblStartTime Tliis is the label for the txtStartTime text box.
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CoBtroi Name

txtStartTime This is the text box entry for the start time of the 
source (TSTART in the step fimction data card).

IblStopTime This is the label for the txtStopTime text box.

txtStopTime This is the text box emtry for (he stop time of the 
source (TSTOP in the step function data card).

IblAn^litude This is the label for tlie txtAmplitude text box.

txtAmi>litude This is the text box entrj' for the Amplitude of the step 
fimction (A in the double exponential function data 
card).

IblStepFujflctionTjpe ihis is the label control used to label the 
cmbStepFunctionType combo box.

cmbStepFunctlonType ITiis combo box is used to select the type of step 
fimction required (voltage or cuixent) (IV in the step 
fimction card).

cmdOk 'Iliis Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this .step fimction element. This is done 
by calling the StepFunctOK method.

cmdCancel This Command Button is used to open the on-line help 
screen related to the step fimction element and it's 
properties.

cmdHelp This Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

2.68 The STEPFUNC.BAS Module
2.68.1 Module Description

'Ibis module provides functionality for the frmStepFunction Form, It contains a Type structure 
of the same name as the module witli the members listed below (an array of variables of this type 
are then created with each instance of an element representing one member of this array).
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2.68.2 List of Methods

Method Naaie

ForraStepFunctlnitialize ( ) This method is used to initialize the ilmStepFunction 
form by adding the relevant default values of the 
different entries are also placed in the relevant text 
boxes or combo boxes in this method.

StepFuuctionOK ( ) IMs method is used to save ail the different choices 
and value.s from the Step fiuiction - Element Details 
screen to memory.

StepFuncOpenCircuit ( ) Tliis method is called by the OpenCircuit method in 
the ATP.BAS module. It opens the step fimction table 
in the ActrveFileName database file, and obtains the 
dual ramp fimctions details from this table.

StepFuncSaveCircuit (Position As 
String, i As Integer)

This method is called by the SaveCircuit method in the 
ATP.BAS module. It opens the step fimction table in 
the ActiveFHeName database file, and writes the dual 
ramp function details to this table.

StepFuncWriteNodeNames This method adds the node names of all the step 
functions in the circuit to the frrnSetupSimulation’s 
IstAvaialableNodes list box.

StepFuuctionWriteCircuit
( )

This method is called from the WriteSoxirceCard$ 
method in the ATP.BAS module. It writes the 
requried lines to the ActiveDataFileName.
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2.683 lis t  of l>iita Members and Constants

Dim St^FncNumbw As Integer This variable keeps track of the number t f  the step 
functions vitoch is presently activ'e. v\

Type StepFuac 
NodeName As String 
StartTitHfl As String 
StopTiiB£ A^^tring 
AiofIkude As Scrtag 
FiinctionType As Integer 

Bid T>pe

This Type allows for the storage of aU the details 
relevant to the step fimction iiicluduig the node name, 
the start tune, the stop time, the an^plitude, and the 
type of function reqaried. To store these an array is 
required of this type.

Dim StepFnc^lOO) As StepFunc This array of step fimctions allows the user to store 
the details relevant to this elemen for each dual ramp 
fimction in the circuit.

2 M  The frmStandardSwitijh Form

2.69.1 Form Description

'Iliis is tlie Element Details screen for the Standard Switch element. It is used to save the variables 
w'hich are specific to a Standard Switch element and are not entered in the General Switch 
Element Details screen.

2.69.2 List of Form Events

|? | | | | | | | : | | : | | |^

FormLoad ( ) This method is used to call the 
FonnStandardSwitchJnitialL'je method in the 
SWELEMEN.BAS module as well as to disable the 
Message Bar in the firoATP fornnu

DCU.OOl Version 1.0 17 June 1995 page 2-140



X..QRBACH. J HE ATPWIN PROGRAM UNIT

2.69.3 List Of Important Controls

l^eseriptioo

IblStandardSwitchDetails This i.s a label control \’s4iich is used as a heading for 
the screen entries.

IblCloseTime This is the label for the txtCloseTime text box.

txtCloseTime This is text box control which is use i  to enter the 
Standard Time of the switch (TCLOSE entry in the 
Standard Switch data card).

WC^oaTiaie This is the label for the t^OpenTime trKt box.

txtC^mTimeJ This is a tejrt box control wMch is used to enter tlie 
switch opering time (TOPEN entiy in the Standard 
Switch data card).

MCurrentThrediold This is the label for the t stCurrentThreshold text box.

txtCurrentThredioid iTiis is a text box which is used to enter the current 
threshold of the switch (IE in the standard switch data 
card).

IbiOuiputType This is the label for the cmbOutputType combo box.

cmbOutputType This is a combo box control which is used to .select the 
type of output required from this element. The entries 
ii! this combo box are loaded in the 
FormStandardSwitchlnitialize metliod in the 
STNDSWLBAS module.

cmdOk

i

This is a command button control which is used to 
indicate that the element details description is 

aplete. The cmdOK_CUck event caJs the 
.i',andardSwitchOK method in the STNDSWI.BAS 
module.

cmdCancel Ibis is a command button conti»/I which is used to 
indicate that the user wishes to exit this screen without 
saving any of the changes.

cmdHelp This is a command button control which is used to call 
the on-line help specific to the standard switch 
element.
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2.70 The SWELEMEN.BAS Module
2.70.1 Module Descriptioo

This is the module wiiidi c<»itai2is melhods needed by the all of tbe switl ,TP for Windows.
It contains a Type stmctme of the same name as the module witit ths|memt)Brs Ksted bdow (an 
array of variables of this type are then created v/ith each instance of elemfflot representing one 
metnbe? of this array).

( ... ,  ̂ \  
2.70.2 l i s t  of Methods

HN»Or̂ !>««» .............................
dioabogSwkdliOK ( )

' i'l
\ ' '

This method is called by the 
cmdOK cIick event when ^ 
closing switch have been erf 
to memory. |

fitnCloMgSwitcJi 
; o f the details of the 
ered. It saves the details

ConstDdaySlaveSwitchOK ( ) This method is called by tfe ; 
cmdOK click event when 11 
switch have been entered, t 
memory. /

fimClo^gSvwtch 
lo fth e  details of the 
saves the details to

FormClosiagi>witchInitializ;e ( )
i

This is method checks if tii s 
a new element. If it is n o t, ] 
for this element is filled in |v 
elemeut before. Also, if it i i 
box count element is increiji

ciosiug switch element is 
aew element, the text box 
ith whatever was in the 
a new element, the black 
ented.

FonnCoDStDelayS!aveSwit?hInitia
lizeO

........ . ' ' ' , ' [
This is Biiithod cJie< ks if th( \ consst delay slave switch 
elemeut is a asw element : |f it is not a new element, 
the text box for this elemed | is filled in with whatever 
was in theelement before. A |so, if it is a new element, 
the black box count elemea ' is iacremented.

FormOpeniflgSwitcblnitiaiize ( ) Tliis is metliod checks ifth*? jopening switch efĉ ment is 
a new element. If it is not a ; iew element, the text box 
for this eler int is filled in w jth whatever was in 
theelement before. Also, if it iis a new element, the 
black box count element is ii^remented... ................. . n . .... ........ 1,. — , ..... -..... ... ,, ........
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FormSkveClosingSwitchlnitialize
( )

This is method checks if the slave clo.sing switch 
elen?2nt is a new eletnent. If it is not a new element, 
the text box for 'lis element is filled in with whatever 
was in theelem, i  before. Also, if it is a new element, 
the black box count element is incremented.

FormSlaveOpeningSwitchlnitializ
e ( )

This is method checks if the slave opening switch 
element is a nev\̂  element. If it is not a new element, 
the text box for thi 'lement is filled in with whatever 
was in th3element before. Also, if it is a new element, 
the black box coimt element is incremented.

FormStaaaardSwitchMtialize { ) This is method checks if the standard switch element 
is a new element. If it is not a new element, the text 
b(tx for this element is filled in with whatever was in 
tlieelcmsnt before. Also, if it is a new element, the 
black bo.' coikUt element is incremented.

FormSwhchedlaitialize ( ) This is method checks if the general switch element is 
a new elemeni. If it is not a new element, the text box 
for this element is filled in with vAatever was in 
theelement before. Also, if it is a new element, the 
bla ■box count element is incremented.

FormSystetrmticClosingSwitchlnit 
iaiize ( )

Tliis is method checks if the systematic closing switch 
element is a new element. If it is not a new element, 
the text box for this element is filled in with whatever 
was in theelement before. Also, if it is a new' element, 
the black box coimt element is incremented.

OpenirigSwitchOK ( ) ITiis method is called by the firoOpeningSwitch 
cradOK dick  event when all of the details of the 
sv/itch have been entered. It saves the details to 
memory.

SlaveClosmgSwitchOK ( ) Tliis method is called by the firnSlaveCIosingSwitch 
cmdOKclick event when all of the details of the 
switch have been entered. It saves the details to 
memory.

SlaveOpeningSwitchOK ( ) This method is called by the lirmSlaveOpeningSwitch 
cmdOK_ click event when all of the details of the 
switfih have been entered. It saves the details to 
memory.
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StandardSwdtchOK ( ) 'rhis methot is called by the frmStandardSwitch 
cmdOKcMck event when all o f the details of the 
switch have been entered. It saves the details to 
memory.

SwitdiElementCreate ( )

1

This method is called from the general 
fimSvvithesElement form, when the user clicks on the 
cmdCreare command button. Tliis calls the selec*̂ "'* 
form, and .saves the aheady selected details to 
memary.

SwitcMilemeiitModify {) This method is called from the general 
frmSv/ithesElement form, when the user clicks on the 
cro.dModify command button. This calls the selected 
form, and saves the already selected details to 
memory, however, the form will automatically include 
the details of the predefined switch.

SwitchEiemeittOpenCircuit ( ) This is called from the OpenCircuit method in the 
ATP.BAS module. It opens the Switch Element table 
in the ActiveDataFileName database file, and retrieves 
the relevant switches from this table.

SwitchElemeatSaveCiicuit 
(Position As String, i As Integer)

This is called from the SaveCircuit method in tlie 
ATP.BAS module. It opens the Switch Element table 
in the ActiveDataFileName database file, and writes 
the relevant switches to this table.

SwitchElementW’iteCircuit 
(Position As String, i As Integer)

Tliis method is called by the WriteCircuitSwitchCards 
method in the ATP.BAS module. It opens the 
ActiveDataFileName and writes the details of all the 
present switches to the file.

SwitcIiEleineutWriteMiscCard This method is called by the WriteMiscSwitchCards 
method in the ATP.BAS module. It opens the 
ActiveDataFileName and writes the statistics 
miscellaneous card required for statistical analysis of 
switching time, to the Se.

SwitcliElementWriteNodeNames 
(Number As Integer)

This method adds the ’lode names of all the switch 
elements to the fimSetupSimulation's 
IstAvailableNodeNames list box.
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Sys^eimticClosingSwitchOK ( ) This method is called by the 
frmSystematicClosingSwitch cmdOK click event 
when all of the details of the switch have been entered. 
It saves the details to memory.

2.703 liist of Mo|iule Data Members aad Constants

i ' NjUtt0

Dim SwitdiEiementNumber As 
fiiteger

Thie element keeps track of which switch is the 
currently active element.
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Member /  Coast Name

Type GeneralSwitchElement 
LeftNodeName As String 
RightNodeName As String 
SwitchType As Integer 
CIoseTime As String 
OpenTime As String 
CurrentThreshoId As String 
OutpiitType As Integer 
AveClosingTime As String 
StandDevJitter As String 
JitterDeviation As String 
AveOpeningTiine As String 
StandDevDelay As String 
A.vdDelayTime As String 
LeftMasterNodeName As 

String
Ri^tMasterNodeName As 

String
ConstantDelay As String 
MeanCIosingTirae As String 
Timelncrement As String 
NoOflncrements As String 

End Type

Dim SwitcliElements(lOO) As 
GeneralSwitchElenient

Dim NewSwitch As Integer

Dim ListOi^eratingTiraes As 
Integer

Dim DistribiitionTjije As Integer

Dim IMAX As Integer

Dim KSTOUT As Integer

This Type allows for the storage of all the details 
relevant to the switch elements. To store these an 
anay is required of this type.

This is the array of switch elements which allows for 
the storage of all fields relate to switch elements.

This is a variable which is used to indicate or check 
whether or not an element is new

This is a flag which is associated with all the switch 
elements in the circuit if a statistical analysis of switch 
operating tunes is performed.

This is a flag associated with the type of distribution 
required in a statistical analysis of switch operating 
times.

This is a flag asso :^ated with the statistical analysis of 
switch operating times.

This is a flag associated with the statistical analysis of 
switch operating times.
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Dim ITEST2 As Integer This is a flag associated with the statistical analysis of 
switch operating times

2.71 The froiSwitchesDiodes Form
2.71.1 Form Description

This form is used to display the Switches and Diodes Library screen.

2.71.2 List of Form Events 

None

2.71.3 List Of Important Controls

I •

L

IblLibraryElements This is the label control used as a heading for the 
IstLibraryEiements list box.

Istl-ibraryElemeats This is a list box control W'hich is used to list the 
sv\itch element and diode element wiiich the user can 
select to place in the ckcuit. Each of these elements 
has a number of types 'which can be seen in the 
IblTypeList label at the bottom of the screen.

IblElementType This is the label for the list of types of elements 
IblelementTypeList.

iblElemeutTypeList This is a label control which is used to list the types of 
each element available in A'lP for Windows.

cmdOk This command button is used to indicate that the user 
has selected the element required, snd would like to 
place it in the circuit. Tliis command button's Click ( )  
event calls the SwiShowElementlcon method in the 
SWDIOLIB.BAS module.
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cmdCaocel

1

This command button ia used to indicate that the user 
has decided not to select an element from this library. 
Had to exit without any changes.

cmdlieip This command button is used to get on-line help on 
the Switches and Diodes Library.

2.72 The SWPIOLIB.BAS Module
2,72.1 ®"M<Hl^I>Wcription

This loodoie is to provide fimctionality for the frmSv^tchesDiodes form.

2.72.1 tJbA e l Methods

l i i i i i i i P i l i i i i i i i i

Sw^o\i^i£laai^tIcon ( ) This method checks which element was selected jfrom 
the Element List and selects the correct icon for this 
element.

2.723 List of D^ta Members and ConstRiits 

Noae
v>;'

2.73 The frmSwitchEJement Form
2.73.1 Form Description

This form is used to display the Switch Element - Element Details screen.
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2.73.2 Form Events

Form Load ( ) Hue method is used to call the 
FormSvrttchEIementlnitialize method in the 
SWn CELE.BAS module as well as to disable the 
Message Bar in the frmATP form.

2.73.3 List Of Important Controls

Description

iblSwitdiDetails 'JThis is a label control used as a heading for the Switch 
Details section.

IblLsftNodeName This is a label control used to label the 
txtLeftNodeName text box.

txtLeftNodeName This is the text box used for the entry of the left node 
name of the switch (Nodel on the switch data caro).

IblRi^tNodeName This is a label control used to label the 
txtRighttNodeName text box.

txtRi^tNodeName This is the text box used Ibr the entry o f the left node 
name of the switch (Node2 on the switch data card).

MSwitchType This is a label control used to label the 
cmdS’AdtchTj’pe combo box.

crabSwitchType This is a combo box control which is used to select the 
switch type.

IblSwitchOperatingTimes Tliis is a label control used to label the 
cmdSwitchOperatingTimes combo box.

cmbSwitchOperatingTimes This is a combo box control which is used to select the 
listing of switch operating times (ISW on the statistics 
miscellaneous card).

IbllTEST ’rhis is a label control used to label the cmdlTEST 
combo box.
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Control N&me

cmblTEST This is a combo box control wMch is used to select the 
flag for controlling offset times for random switches 
(ITEST on the statistics miscellaneous card).

IblDistribi’tionType This is a label control used to label the 
cmdDistributionType combo box.

cmbDistributionType This is a combo box control which is uijed to select the 
flag for conik t)lling type of distribution for the random 
switch operating times (IDIST on the statistics 
miscellaneous card).

IbllMAX 'Fhis is a label control used to label the cmdlMAX 
combo box.

cmblMAX This is a combo box control which is used to select the 
flag for controlling the listing of deterministic extrema 
{MAX on the statistics miscellaneous carU).

IblKSSOUl Tliis is a label control used to label the cmdKSSOUT 
text box.

cmbKSSOUT This is a combo box control which is used to select the 
flag for controlling the printout of additional time step 
data for each eneigisation (KSSOUT on the statistics 
miscellaneous card).

ibUIEST2 TMs is a label control used to label the cmdITEST2 
combo box.

cmbITEST2 This is 3 combo box control wiiich is used to select the 
flag for controlling whether the systenifitic switch 
times T are to be the median or minimum times. 
(I'l'liST on the systematic miscellaneous card).

cmdCreate This command button is used to indicate that the user 
has completed the entries in this screen relevant to the 
selected switch, and the Click ( )  event of this button 
caUs ihe CreateSwitch method in the 
SWITCFXE.BAS module.

cmdModify This command button is used to user w'ould like to 
modify the existmg switch. The Click ( )  event of this 
button calls the McdifySwitch method in the 
SWITCELE.BAS module.
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cmdCance! This command button is used to indicate that the user 
has decided not to select an element from this sciecn, 
and 10  exit without any changes.

cmdHelp This command button w used to get on-line help on 
the Switch Element D<;tails screen.

2.74 The fimSysteeiaticClosiiigSwitcli Form
2.74.1 Form Description

TTiis is the Element Details screen for the Systeuiatically closing switch element. It is used to save 
the variables whidb are ^ecific to a Systematically closing switch element and are not entered in 
the General Switch Elemeat Details screen.

2.74.2 List of Form Events

i i i i i i i i i l i i i l l i i i i i l l i ®

Form Load ( ) This method is used to call the 
FormSystematicClosingSwitchlnitiaiizij method in the 
SYSCLOSW.BAS module as well as to disable the 
Message Bar in the j&mATP form.

2.74.3 List Of Important Controls

Description

IblSystematicClosmgSwitchDetails This is a label control which is used as a heading for 
the screen entries.

IblMeanClosingTime This is the label for the txtMeanClosingTime text box.

txtMeanClosingTime This is text box control which is used to enier the 
mean closing time of the switch.(T entry in the 
systematically closing switch data card).

IblTimelncrement This is the label for the txtTimelncrement text box.

DCU.OOl Version 1.0 17 June 1995 page 2-151



I . QKBAOi THE A1 W I N  PROGRAM UNH ja

A

tJctTimelncrement n d s  is a text box control lAWch is used to enter the 
time increment for the systemiitic increase o f closing 
time (DELT entiy in the systematically closing switch 
data card).

IblNoOflncrements ITiis is the label for the txtNoOflncrements text bpx.

txl 'iioUflncrements This is a text box wtoch is used to enter the number of 
increments required for the systematic increasing of 
closing time fNS'l EP in the systematically closing 
switch data card).

!biOuti)utType This is the label for the cmbOutputType combo box.

cmbOutputType lliis is a combo box control wiiich is used to select the 
tjpe of output required j&om this element. The entries 
in this combo box are loaded in the 
FormSysCloseSwitchlnitialize method lii the 
SYSCLOSW.BAS module.

cmdOk This is a command button control which is used to 
indicate that the element details description is 
con^lete. The cmdOF_\^Iick event calls the 
SysCloseSwitchOK melhod in the SYSCLOSW.BAS 
module.

cmdCancel This is a command button control which is used to 
indicate that the user wishes to exit this screen without 
saving any of the changes.

cmdlielp This is a command button control which is used to call 
the on-line help specific to the systematically closmg 
switch element.

2.75 The frmTACSElementEiement Form
2.75.1 Form Description

IMs fonn is used to display the TAGS Elemeat - Element Details scret,^.

2.75.2 Form Events

DCU.OOl Version i.O 17 Jime 1995 page 2-152



1 .Q R B ACH THE A m V IN  PROGRAM lam L M

Form Load ( ) Tliis method is used to call the 
FonnTACSEIementlnitialize method in the 
TACSELEM.BAS module as well as to disable the 
Message Bar in the frmA l i* form.

2.753 l is t  Of Important Controls

f •

lblTACSI>etails This is a label control used as a headmg for the TACS 
Details section.

IblElementName This is a laic:’ control used to label the 
txtElementName text box.

txtElementKamft This is the text box used for the er.u*y of the element 
name of the TACS element.

Ibll^ftNodeName This is a label control used to label the 
txtI,eftNodeName text box.

txtLeftNodeName This is the text box used for the entiy of L̂ e left node 
name of the TACS element (Nodel on the TACS data 
card).

IblRightNodeName This is a label control used to label the 
txCRIghttNodeName text box.

txtRightNodeName This is the text box used for the entiy of the left node 
name of the TACS element (Node2 on the TACS data 
caid).

IbJTACSType This is a label control used to label the cmdTACSType 
combo box.

cmbTACST\pe This is a combo box control which is used to select the 
TACS element tyi)e.
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cmdCreate This command button is used to indicate that the user 
has completed the entries in this screen relevant to the 
selected TAGS element, and the Click ( ) event of this 
button calls the CreateTACSElement method in the 
TACSELEM.BAS module.

cnadModify This command button is used to user wfould like to 
modii^' thW SKlsting TACi element. The Click ( ) ev«it 
of this f  -itton calls the ModifyTACSElement m ^ o d  
in the TACSELEM.BAS module.

oDdCffiicd This ct H’jand button is used to indicate that the user 
has decide '̂ not to select an element from this screen, 
and to exit without any changes.

candHd^ Thi.s comBmtid button is used to get on-line he^ on 
the TACS Element Detijils screen.

2.76 The TACSELEM.BAS Modiiie
2.76,1 Module Description

This module is used to provide fiinctionality for the ftmTACSElemeat form.

2.76.2 List of Methods

ControlElem©atOK ( ) This method is called by the fiinControlElement 
cmdOK_click event when all of the details of the 
controller topoI~gy element have been enter^sd. It 
saves the derails to memory.
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Controlledlat«^atorOK ( ) This method is called by the firmCoQtroIiedlntegrator 
cmdOK click event v^hen all of the details of the 
controlled Integrator elem^it have beai Altered. It 
saves ?he details to msjaiory.

FonnCoatrolEleQ^tliuiirtlze ( ) This method is used to initiaHze the Control Element 
form. li checks whether the element is a new clement 
or an existing element. If it an easting element, it 
places ifie previously stored v4 Jes in the relevant text 
boxes.

FcMTia€<»itroD^i£ategnitorInhialize
( )

This metli.id is used to intialize the com.oUed 
kfcegrator fvim ft <;becks wiietherths eles'ent 
new sletneat or »ii existing elem<yat. If it an existing 
element, it place:5 the previously stored values in the 
relevant text boxes.

F«m3EfOTtranl&itialize ( ) Ihis method is used to intialize the Fortran 
relatit,̂  ^hip Element form. It checks whether the 
element is a new element or an exii^ing eleireat. If it 
an exiting element, it places the previously ̂ ored 
values in the relevant text boxes.

FonnlnputParametersInitialize ( ) This method is used to intialize the Input parameters 
form. It checks whether the element is a new element 
or an existing element. If it an existing element, it 
places the previously stored valuss in the relevant text 
boxes.

FonnI ̂ elTrigcrredSwitchMtiaU 
z e ( )

This method is used to intialize the level triggered 
switch form. It checks whether the element is a new 
element or an existing element. If ii an existing 
element, it places the previously stored values in the 
relevant text boxes

FormRelayOp eratedSwitchlnitializ 
« ( )

This method is used to intialize the relay operated 
switch form. It checks whether the element is a new 
element or an existmg element. If it an existmg 
element, it places the previously stored values in the 
relevant text boxes.
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FormSirapleDifferentiatorMtialize
( )

This method is used to intialize the simple 
(^erentiator form. It checks whether the element is a 
new element or an ejdsting element. If it an existing 
elemeiu it places the previoir ly stored vahies in the 
relevant text boxes.

FonnSpecDevInputParametersInit 
ialize ( )

This method is used to intialize the special Devices 
Input Parameters form. It checks whether the element 
is a new element or an existing element. If it an 
existing element, it places the previously stored values 
in the relevant text boxes.

FonBSpecisiDevicelnitiaHze ( ) 'TTiis method is used to intialize the TAGS Special 
Device form. It checks whether the element is a new 
element or an existing element. If it an existing 
element, it places the previously stoied values in the 
relevint text boxes.

FomTACSCntrCrnpntMtialke ( ) This method is used to intialize theTACS controlled 
component form. It checks whether the element is a 
new element or an existing element. If it an existing 
element, it places the previou-5ly stored values in the 
relevant text boxes.

FonnTACSControUec'R.esistorlniti 
( )

This method is used to intialize the TAGS controlled 
resistor form. It checks whether the element is a new 
element or an existing element. If it an existing 
element, it places the previously stored values in the 
relevant text boxes.

FormTACSControlledSwitchJnitia
lize{)

This method is used to intiahze the TAGS controlled 
switch form. It checks whether the element is a new 
element or an existing element. If it an existing 
element, it places tiic previously stored values in the 
relevant text boxes.

FomiTAr'SElementElementlnitiali
z e ( )

This method is used to intialize the TAGS Element 
main form. It checks whether the element is a new 
element or ;ji existmg element. If it an existing 
element, it places the previously stored values in the 
relevant text boxes.
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FortranEiementOK ( ) This method is called by the frmFortranEiemeut 
cindOK_ click event wiien all of the details of the 
element have been entered. It saves tb., details to 
memoiy.

InputParameteisOK ( ) 'fhis method is called by the firnlnputParameters 
cmdOKdick event when all of the details of the 
control element input parametera element have been 
entered. It saves the details to memory.

LevelTrigerredSwitchOK() This method is called by the jfrmLevelTriggeredSwitch 
cmdOK click event when all of the detailii of the 
element have been entered. It savxs the details to 
memory.

RelayOperated.SwitchOK ( ) This method is called by the frmRelayOperatedSwitch 
cmdOK_cIick event when all o f the details of th" 
element have been entered. It saves the details to 
memory.

Simplel)if]ferentiatoiOK() This method is called by tiie fimSimpleDiflferentiator 
cmdOK^click event when all of the details of the 
element have been entered. It saves the details to 
memory.

SpecDevInputParametersOK ( ) This method is called by the 
frmSpecDevInputParameters cmdOK_click event 
when all of the details of the element input para’iieters 
have been entered. It saves the details to memory.

SpecialDeviceCreate ( ) This method is used to câ ? the element which has been 
created. It is called by the cmd_Create command 
button in the limSpecialDevice fonn.

SpecialDeviceModify ( ) nUs method is used to call the element which has been 
created for modification. It is called by the 
cmd Modify command button in the finnSpecialDevice 
form.

TACSControUedCon^onentCreat
e ( )

This method is used to call the element which has been 
created. It is called by the crad_Create command 
button in the finiTACSControUedCon^onent Ibrm,
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Method Name

T ACSControlIedCom{)onentIVIodi 
«y()

TWs method is used to call the element wWch has been 
created for modification. It is calkd by the 
cmdJModify command button in the 
frmTACSControlledComponent form.

TACSC ontrolledResistorOK ( ) This method is called by the 
frmTACSControllediR.esistor cmdOXclick event 
wdien all of the details of the element input parameters 
have been entered. It saves the details to memory.

TACSControUedSwitchCK ( ) This method is called by the 
frmTACSControlIedSwitch cmdOK cIick event when 
all of the details of the element input parameters have 
been entered. It saves the details to memory.

TACSElemMitCreate ( ) This method is used to call the element which has been 
created. It is called by the cmd__Create command 
button in the frmTACSElementElement form.

TACSElementModify ( ) This method is used to call the element which has been 
created for modification. It is called by the 
cmd_Modify command btitton in the 
fimTACSElementElement form

TACSElementOpenCircuit ( ) This is called from the OpenCircuit method in nie 
ATP.BAS module. It opens Ine TAGS Element table 
in the ActiveDataFileName database file, and retrieves 
the relevant TAGS elements from this table.

TAI pSElementSaveC'ircuit 
(Position As String, i As Integer)

This is called firom the SaveCircuit method in tlie 
ATP.BAS module. It opens the TAGS Element table 
in the ActiveDataFileName dat abase file, and writes 
the relevant TAGS elements to this table.

TACSElementWriteCircuit 
(Position As String, i As Integer)

This method is called by ths WriteBranchGards 
method in the ATP.BAS module. It opens the 
ActiveDataFileName and writes the details of all the 
present TAGS elements to the file.

TACSElementWriteNodeNames 
(Number As Integer)

Tbis method adds the node names of all the TAGS 
elements to the frniSetupSimuIation's 
IstAvailableNodeNames list box.
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2.76.3 I Jst of Data Members and Constants

Member / C onst Name

Dim TACSEIementNumber As 
Integer

Thie element keeps track of wliicli switch is the 
currently active element.

Type TACSEiemeutType 
EleinentName As String 
LeftNodaName As String 
RightNodeName As String 
TypeOfElement As Integer 
FortranRelationships As String 
U1 As String (up 10 U 5}

NO As String (up to N7)

DO As String (up to D7)

Gain As String 
OutputParameterName As 

String
HighestOrderD As String 
DeviceType As Integer 
OperatingMode As Integer  ̂
StatementType As Integer 
Fked'riireshold As Stri&7 
NamcdlTireshold As Strsdg 
DrivnigSigna] As String 
ControlValueName As String 
ResetName As String 
ControlledCornponentType As 

String
TACSParameterName As 

String
OutputRequired As Integer 
CN rRLTACSParameterName 

As String
End Type

This Type allows for the storage of all the details 
relevant to the TACS elements. To store these an 
array is required of this type.

Dim TACSEleuients(lOO) As 
TACSElementType

Tliis is the array of TACS Elements which allows for 
the storage of all TACS elements including their 
properties.
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Dim NewElemm As Integer This is a variable which is used to determine whether a 
TACS element is a new or akeady existing element.

2.77 The frmTACSElements Form
2.77.1 Form Descriptk*n

This for is us îd to display the TACS element Librarj' screen.

2.77.2 List of Form Evenw 

None

2.77.3 List Of ImpdrtS?v

IblLibraiyElements
1------------ • -- • .............. ...

'J ill: t . ;«i;‘ ssbt' ' ontrol used as a heading for the 
IstLiV myEkui*'^ list box.

IstLibraryElemf its This is a list coatrol which is used to libi the 
TACS elements which the user can select to place in 
the circuit. Each of these elements has a number of 
types which can be seen in the IblTypeList label at the 
bottom of the screen.

IblEIementTyj)© This is the label for the list of types of elements 
IblelementTypeList.

IblEIementTypelist This is a label control which is used to list ne types of 
each element available in ATP for Windows.

cmdOk This command button is used to indicate that the user 
has selected the element required, and would like to 
place it in the ckcuit. This command button's Click ( )  
event calls the TA( .SShowElementlcon method in the 
TACSELIB.BAS module.
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cmdCancel ITiis conunand button is used to indicate that the user 
has decidecjl not to select an element from this library, 
and to cjdt without any changes.

cmdHelp This comitand button is used to get on-line help on 
the TAGS element Library

2.78 The TACSELIB.BAS Module
2.78.1 Module Description

ITiis module is used to provide fonctionality for the ftmTACSElements form.

2.78.2 List of Methods

TACSShowElementlcon ( ) This method checks which element was selected from 
the Element List and selects the correct icon for this 
element.

2.78.3 List of Data Members and Constants

None

2.79 The frmTACSSources Form
2.79.1 Form Description

Tills form is used to display the TAGS source Library screeu.

' *

2.79.2 liist of Form Events

None
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2.79.3 List Of Important Cootrols

IblLibrarySources This is the label control used as a heading for the 
IstLibrarySources list box.

IstLibrarySoiu-ces This is a list box control which is used to list the 
sources which the user can select to place in the 
circuit. Each of tiiese sources has a number of types 
wiuch can be seai in the IblTypeIJst label at the 
bottom of the screen.

iblSourceType ITiis is the label for the list of types of sotuces 
lbISourceTypeLi.‘»t.

IblSourceTypelist This is a label control ".’fiich is used to list the types of 
each source available in ATP for Windows.

ciodOk This command button is used to mdicate that the user 
has selected the source required, and’ vould like to 
place it in the circuit. This command button's Click ( )  
e \ '^ t caUs the Ti^CSSourceShowSourcelcon method 
in the TACSSLHIBAS module.

cmdCancel This command button is used to indicate that the user 
has decided not to select an source jfroni this library, 
and to exit without any changes.

cmdHelp This command button is used to get oivline help on 
the TACS source Library.

..-
2.80 The TACSSLIB.BAS Module
2.S0.1 Module Description

'Riis module is us<jd to provide functionality for the fimTACSSources form.
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2.80.2 List of Methods

Method Name Descjfiptiop.

T.ACSSourceShowSourceIcon ( ) This method checks which source was selected from 
the Element List and selects the correct icon for this 
source.

2.80.3 List of D»ta Members and Constants 

None

2.81 The frmTACSSource Form
2.81.1 Form Description

This fonn is used to display the TAGS Source - Element Details screen.

2.81.2 Form Eveats

Form__Load {) This method is used to call the 
FormTACSSourcelnithlize method in the 
TACSSRCE.BAS module as well as to disable the 
Message Bar in the fiiuAiP form.

2.81.3 List Of Important Controls

Control Name Description

IblTACSDetails This is a label control used as a heading for the TAGS 
Details section.

IblSourceName This is a label control used to label tlie txtSourceName 
text box.

txtSourceName This is the text box used for the entiy of the element 
name of the TAGS source.
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IblNodeName This is a label control used to label the txtNodeName 
text box.

txtNodeName This is the text box used for tlie entry of the node 
name of the TACS source (the node which isn't 
connected to grouad) (Node on the TACS data card).

IblTACSType This is ? label control used to label the cmdTACSType 
combo box.

cmbTACSType This is a combo box control which is used to select the 
TACS source type.

cmdCreate This command button is used to indicate that the us.er 
has completed the entries in this screen relevant to the 
selected TACS, and the Click ( )  event o f this button 
calls the CreateTACSSource method m the 
TACSSRCE.BAS module.

cmdModify This command button is used to user would like to 
modify the existing TACS source. The Click ( )  event 
of this button calls ’‘he ModifyTACSSowce method in 
the TACSSRCE.B/iS module.

cmdCancel Hus command button is used to indicate that the user 
has decided not to select an element from tlus screen, 
and to exit without any changes.

cmdHelp This command button is used to get on-line help on 
the TACS Source Details screen.

; •

'■ 1

2.82 The TACSSRCE.BAS Module
2,82.1 Module Description

This module is used to prowde flmctionality for the firmTACSSource form.
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2.82.2 List of Methods

Method Name Description

CreateTACSSource ( ) 'Ihis method is used to create a TACS source. This is 
done by sknply checking wiiich type of TACS source 
was selected, and then opening the relevant fonc with 
the default values used. The form for that TACS 
source will save the values in thi  ̂ ..iTACSSource 
form.

ModifyTACSSourc<; ( ) This method is used to modify an existing TACS 
soiu'ce. This is done by simply checking wliich TACS 
source v»fas selected, and then openuig the relevant 
form with <̂he saved values used. The form for that 
TACS source will save the values in the 
fimTACSSource form again.

2.82.3 List of Data Memhers and Constants

Member / Co»si Name Descnption

Dim NodeName As String This variable is used to store the name of the node of 
the TACS source which is not comiected to earth.

Dim SourceName As String This variable is used to store the name of the TACS 
sourcs for use in the description of other elements if 
necessary.

Dim TACSSourceType As 
Integer

'Ihis variable is used to select the TACS type required.

2.83 The frmTACSControlledComponent Form
2.83.1 Form Description

This form is used to display tlie TACS Controlled Element - Element Details screen.

2.83.2 List of Form Events
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Form Load ( ) This method is used to call the 
FormTACiControlledComponeatTnitialize method in 
the TCNTRLEL.BAS module as well as to disable the 
Message Bar in the frmATP form.

2.83.3 List Of Important Cootrols

IblTACSComponcntType This is the label control used for the heading of the 
TAGS Controlled Component Tj'pes.

IbUDeviceType This is the label control used to label the 
cmdDeviceType combo box.

cmbDeviceType This combo box is used to select the type of TAGS 
controlled component required.

cmdOk This command button is selected once the user has 
completed the selection of the type of TAGS 
controlled element, and would like to create such an 
element. The Click ( ) event of this control calls the 
CreateTACSCntrlComponent method in the 
TCNTRLEL.BAS module.

cmdCance! This command button is used to indicate that the user 
has decided not to select an element from this screen, 
and to exit without any changes.

cmdHelp This command button is used to get on-line help on 
the TAGS Controlled Component screen.

2.84 The TCNTRLEL.BAS Module
2,84.1 Module Description

This module is usad to provide fiiuctionality for the fhnTACSControUedCocqponent form.
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FormTACSCntrlComponentlnitial
i ze( )

This method is used to iutialize the 
fimTACSControiledConiponent form by addjig the 
relevant default values of the different entries to the 
relevint text boxes or comho boxes hi this method.

CreaterACSCntrlCoiiiponent ( ) lliis method is used to create a TAGS controlled 
component. This is done by checking which type of 
component was selected and then loading the relevant 
form

2.84.3 List of Data Members and Constants

None

\

2.85 The frmTACSControiledResistor Form
2.85.1 Form Description

This form is used to display tlie TAGS Controlled Resistor - Element Details screen.

2.85.2 List of Form Events

Event Nam^ DesctiptioA

Form Load ( ) This method is used to call the 
Forml ACSCntrlResistorlnitialize method ia the 
TGNTRRES.BAS module as well as to disable the 
Message Bar in the frmATP form.

2.85.3 List Of Important Controls

IblTACS ControUedResistorDetails This is the label control used for the heading of the 
TAGS Controlled Re.sistor Details section.
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IblTACSPaiameterName ITiis is the label control used to label the 
txtTACSParameterName te?ct box.

cmdOk This command button is selected once the user has 
completed the details of this screen. The Click ( )  
event of this control calls the TACSCntrlResisOK 
method in the 1 CN I'RRES.BAS module.

cmdCaiicel This command button is used to indicate that the user 
has decided not to select an element &om tlws screen, 
and to exit without any changes.

cmdHelp This coniraand button is used to gk  on-line he^ on 
the TAGS Controlled Resistor screen.

2.86 The TCNTRRES.BAS Module
2.86.1 Module Description

This module is used to provide fimctionality for tlie fimTACSControlledResistor form.

2.86.2 List of Methods

HifediodKa;.!* Bescripdoai

FormTACSCntrlResistorlnitialize
( )

This method is used to place the default value of the 
TAGS Parameter name in the text box for this entry.

TACSCntrlResistorOK ( ) This method is used to save all the values entered in 
the TAGS controlled resistor screen.

TACSCntrlResistorWriteAUValue
s ( )

This method is called bv the RxmRunSimulation 
metiiod in ordej: to write the details of the TAGS 
Controlled Resistor to the TACS_Gontrolled_Resistor 
class in the Data Case Module.
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2.86.3 List of Data Members and Constants

Dim TACSPararaeterName As 
String

This is the name of the TAGS parameter w^ich wiJl 
provide the value of the 1 ACS controlled re.»istor.

2.87 The frmTACSCoiitrolledSource Form
2.87.1 Form Description

This ibrm is used to di.«q)Iay the TAGS Controlled Source - Elemeat Details screen.

2.87.2 List of Form Event

Form_Load ( ) This method is used to call the 
FormTACSCntrlSourcelnitialize method iu the 
TCNTRSRC.BAS module as well as to disable the 
Message Bar in the frmATP fomi.

2.87.3 List Of Imfcrtant Controls

1 ,
i

•

Control Name

IblTACSControlledSourceDetails This is the label control used for the heading of the 
TAGS Controlled Source Details section.

IblStartTime Th’s is the label control used to label the txtStartTime 
text box.

txtStartTime |! This text box is used to enter the start time of the 
source (T-START in the TACS controlled source 
ca- i).

IblStopTiiiie This is the label control used to label the txtStopTime 
text box.
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txtStopTime This text box is used to enter the stop time of the 
source (T-STOP in the TAGS controlled source 
card).

IblScurceType This is the label control used to label the 
crabSourceType com! jox.

canbSourceType This is the combo box control used to select the type 
of source required (IV in the TAGS controlled source 
card).

IblTACSParameterNj'me 'Fhis is tlie label control used to label the 
txtTAGSParameterName text box.

cmdOk This comrtiand button is selected once the user has 
completed the deta"; of this screen. The Glick ( ) 
event of this control calls the TACSCntrlSourceOK 
method in the TGNTTRSRC.BAS module.

cmdCancel This command button is used to indicate that the user 
has decided not to select an elemeiii from this screen, 
and to exit without any changes.

cradHelp Tlus command button is used to get on-line help on 
the TAGS Controlled Source screen.

2.88 The TCNTRSRC.BAS Module
2.88.1 Module Description

This module is used to provide firactionality for the fruiTACSControlledSource form.

2.88.2 List of Methods

Method Nsme

FormTACSGntrlSourcelnitialize
( )

Tliis method is used to place the default value of the 
entries in this screen in the correct controls.

TACSCntrlSoiirceOK
( )

This method is used to save all the values entered in 
the TAGS controlled source screen.
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TACSCntrlSourceWriteAUValues
( )

This method is called by the RimRunSimuIation 
method in order to write th? details of the TACS 
Controlled Source to the TACS_Contro!led_Source 
class in th j Data Case Module.

2.88.3 List of Data Members and Constants

Dim TACSParameterName As 
String

This is the name of the TACS parameter which will 
provide the value of the TACS controlled source.

Dim StartTime As String This variable stores ths starting time of the somce.

Dim StopTime As String This variable stores the stopping time of the source.

Dim SourceType As feteger This variable is used to store the type of source 
required.

2.89 The frmTACSCoiitrolledSwitch Form
2.89.1 Form Description

Tbis form is used to display the TACS Controlled Switch - Element Details screea.

2.89.2 IJst of Form Events

Event Name

Form 1-oad ( ) 'Fhis method is used to call the 
FormTACSCntrlSwitchlnitialize method in the 
TCN I'RSWI.BAS module as well as to disable the 
Message Bar in the fitoATP form.
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2.89.3 List Of Important Controls

S '-

Cofttroi Name

IblTAC SCoiitroUedSwitdiDetails This is the label control used for the heading of the 
TAGS Controlled Switch Details section.

IblCON'rROLParamet erN ame This is the label control used to label the 
txtCON IKOLParameterNs.me text box.

txtCONTROLParameterNarae This is a text box which is used to enter the name of 
the parameter which will supply the CONTROL value 
for the switch (CONTROL in the TAGS controlled 
switch card).

IblOutputRequired This is the label used for the cmbOutputRequired 
combo box.

cmbOutputRequired 1 This combo box control is used to select the type of 
output required irom this source (P in the TAGS 
controlled switch card).

cmdOk ITiis command button is selected once the user has 
conrgjieted the details of this screen. The Click ( )  
event of this control calls the TACSCntrlSwitchOK. 
method in the TCNTRSWI.BAS module.

cmdCaiicel This command button is used to indicate that the user 
has decided not to select an element from this screen, 
and to exit without any changes.

cmdHelp This command button is used to get on-line help on 
the TACS Controlled Switch screen.

fi
2.90 The TCNTRSWI.BAS Module
2.90.1 Module Description

This module is used to provide fimctionality for tlie fi-mTACSControUedSwitcli form.
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2.90.2 List of Methods

Method Naate

FormTACSCntrlSwitchlnitialize ( 
)

This method is used to place the default values of the 
entries on this screen.

TACSCntrlSwitchOKO This method is used to save all the values entered in 
the TAGS controlled switch screen.

TACSCntriSwitchWriteAllValues
( )

This method is called by the RunRunSimulation 
method in order to write the details of the TAGS 
Controlled Switch to the TACS_ GontroIled_Switch 
class in the Data Case Module.

2.90.3 List of Data Members and Constants

Member / Coast Name
Dim CONTROLName As String This is the name of the TAGS paramet sr which will 

provide the value of the GON'TROL parameter for the 
TAGS controlled switch.

Dim OutputRequired As Integer
1

This variable is used to store the type of output 
required from this switch.

2.91 The frmTempImages Form
2.91.1 Form Description

lliis form is used as a clip board to store images when they are cut or copied from fiinATP. Hiis 
forai also contains all the images which are not in the actual cmdSdCircuitPane?, but are required 
for certain elements such as the three phase transformer (top, bottom, stardelta, etc), and the top 
and bottom images of the transmission line element and 6 conductor transniî isiiMi line.

2.92 The IrmLeftTopImages Form
2.92.1 Form Description

This form is used to store images in the left top area of the entire circuit region when the user
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scrolls circuit elements into the left top region.

2.93 The frniTopImages Form
2.93.1 Form Description

This form is used to store images in the left top area of the sntrie circuit region when the user 
scrolls circuit elements into the top region.

2.94 The frmTransformer Form
2.94.1 Form Description

This form is the screen for the Single phase Transformer - Element Details screen,

2.94.2 List of Form Data Members and Constants

Same as Module data members for all entries in frames with scroll bars.

2.94.3 List of Form Events

Form Load ( ) lh.ts form is used to call the 
FonnSinglePhaseTransformerlntialize method in ’le 
I’KNSFRMR.BAS module.

1

2.94.4 List Of Important Controls

Description

IblTransformerDetails This is the label for the heading of the Transformer 
entries.

IblLeftNodeNamel This is the label for the txtl-eftNodeNamel text box.
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Control '

txtLeflNodeNBTne 1 This is the text control wliich is used to enter the left 
node name of the 1st winding of this phase of the 
transformer (NODEl in the winding cards for the 
Transformer data card).

IblRightNodeName 1 This is the label for the txtRightNodeNamel text box.

txiRightNodeNamel This is the text control which is used to enter the right 
node name of the 1st winding of this phase of the 
transformer (N0DE2 in the winding cards for the 
Transformer data card).

IbiWifldkgReastsace 1 This is. the label for the txtWindingResistancel text 
box.

txtWkdmgRefistotice 1 This is the text control w4uch is used to enter the \  
winding resistance of the 1st winding of this phase of 
the transformer (Rk m the wfaiding cards for the 
Transformer data card).

IblLeakagelttduGtance 1 This is the label for the txtLeakagfAjductancel text 
box.

txtLesksgelnductsnce 1 This is the text control which is used to enter the 
leakage inductance of the 1st winding of thi.s phase of 
the transformer (Lk in the winding cards for the 
Transformer data card).

IblNoOfTurusl This is tie  label for the txtNoOfTumsl text box.
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#

L

CoBtrol Name

txtNoOfTurnsl This is the text control which is used to enter the 
number of turns of the 1st winding of this phase of the 
transformer (Nk in the winding cards for the 
Transformer data card).

lb!LeftNodeName2 This is the label for the txtLeftNodeName2 text box.

txtLeflNodeName2 This is the text control wWch is used to enter the left 
node name of the 2nd winding of this phase of the 
transformer (NODEl in the winding cards for the 
Transformer data card).

lblRigfatNodeName2 This is the label for the txlRightNodeName2 text box.

txtRightNodeName2 This is the text control vi^ich is used to enter the right 
node name of the 2nd winding of this pbsse of the 
transformer (NODE 1 in the winding cards for the 
Transformer data card).

lblWmdmgResistance2 This is the label for the txtWindmgResistance2 text 
box.

txtWmdingResistance2 This is the text control which is used to ei ,er the 
winding resistance of the 2nd winding of this phase of 
the transformer for the ctirrent-fiux characteristics of 
f  transforemer (Rk in the winding cards for the 
Transfoitner data card).

cmbCurrentFluxCharacteristics This is the command button used to call the 
fimCurrentFluxChatacteristics form which allows the 
user to enter the current flux characteristics reqiured 
for this transformer.

IblOutputType This is the label for the cmbOutputType combo box.

cmbOutputType This is a combo box for the type of output required 
from this branch of the circuit (P in the Transformer 
data card).

cmdOk This CoiHmand Button is used to indicate that the data 
iiie has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated with this single phase transformer element. 
This is done by calling tiie SinglePhaseTransfomerOK 
method.
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Control Name

cmdCancel Tliis Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

cmdHelp This Command Button is used to open the on-line help 
screen related to the Single phase Transformer element 
and it's properties.

I

2.95 The TRNSFRMR.BAS Module
2.95.1 Module Description

This module provides fiuictionality for the fimSinglePhaseTransformer form. It contains a Type 
structure of the same name as the module with the members listed below (an array of variables 
of this type are then created with each instance of an element representing one member of this 
array).

2.95.2 List Of Methods

Method Name

FomiTransformerTnitialize ( ) This method is used to initialize the 
firmSinglePhaseTransformer form by adding the 
relevant default values of the different entries are also 
placed in the relevant text boxes or combo boxes in 
this method.

TransformerOK ( ) This method is used to save all the different choices 
and values fi:om the Single phase Transformer - 
Element Details screen to memory.

TransformerOpenCircuit ( ) This met’iod is called by the OpenCircuit method in 
the ATP.BAS module. It opens the Transformer table 
in the active database jfile, and retrieves the relevant 
transformer elements from tMs file.

Trail fonnerSaveCircuit (Position 
As String, i As Integer)

This metliod is called by the SaveCircnit method in the 
ATP.BAS module. It opens the Transformer table in 
the active database file, and saves the relevant 
transfomer elements to this JBle.
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T ransformerWriteNodeNames 
(Number As Integer)

This method is called by the WriteNodeNames method 
in the ATP.BAS module. It adds the node names of all 
iransformers to the jSmSetupSimulation’s 
IstAvaialableNodeNaraes list box.

TransformerWriteCircxiit ( ) This method is called by the WriteTranformerCards 
method in the ATP.BAS module. It opens the 
ActiveDataFileName and writes the required lines to 
this file.

2.95.3 lis t  of Data Members and Constants
-V. ;■

a .
Dim TransformerNutiiber As This variable is used to keep track of the number of
Integer the transformer element which is presently active.

Type TransfoimerType TTus is the defining type of the transformer elemenv It
Transforme’̂ Name As String includes variables to store all details relevant to the
ISTDY As String transformer element. I'o use this an array of this type
FluxSTDY As String must be created (see below).
ReferenceName As String
CoreLoss As String
Leftl-odeName As String
RightNodeName As String
WindingResistanceLefl As

String
WindmgResist nnceRight As

String
LeakagelnductanceLsft As

String
LeakagelnductanceRight As

String
NiiTnberOfTumsLeft As Stiing
NumberOfTumsRight As Stri

ug
OutputType As Integer
CurrentFluxValues As String

End Type
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Member /  Coast Mame

Dim Transformers( 100) As
TransfoitnerType
Dim NewElement As Integer

This is the array of transformers to v\Mch every field in 
the transformer details is saved.

2.96 The frmTransformerSFliase Form
2.96.1 T' 1 Description

Tfiis form Ls used to dl« l̂ay the Transformer Element - Element Details screen which appears just 
before the Single Phase, Shell Type, or Core Type transformers.

2.96.2 Form Events

Event Name

Fonrt Load ( ) ITiis method is used to call the 
FormTransformerlnitialize method in the 
TRANSFRM.BAS module as ŵ ell as to disable the 
Message B«»r in the fitnATP form.

2.36.3 List Of Important Controls

Centro! Name

IblT ransformerDetails This is the label control which is used as the heading 
for the Transfonner Details section.

IblReferenceName 'M s is the label for the txtReferenceName text box.

txtReferenceName This text box is used to enter the reference name c>f an 
identical transformer if such a transformer e.xists.

MSTDY This is the label for the txtlSTDY text box.

txtlSTDY This text box is used to enter the current con:q)oneut 
of the point on the linear characteristic of the flux vs 
magnetising cuirent characteristic to be used in the 
steady state initialisation (ISTDY in the transformer 
card).
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)

ll-l<J>S'OY This is the label for the txt<|>STDY text box.

txt4>STDY
i

This text box is used to euter the flux componeiit of 
the point on the linear characteristic of the flux vs 
magnetising current characteristic to be used in the 
steady state itiitiaiisation (4>STDY in the transfonner 
card).

Q)IT ransfomaw^Name This is the label for the txtTransformerName text box.

txtTranKforxoerName
[)

This text box is used to enter the unique name of the 
transfonner which can then k ‘er be used as a reference 
nam« fci another tranEformer (BUSTOP in the 
transfoitner card).

IblCordLoss Tlbis is the label for the txtCoreLoss text box.

txtCojreLoss TTiis text box k  used to enter the core loss of the 
transformer (RMAG in the transformer card).

IblTransfonaerType This is the label for the cmbTransformerType combo 
box.

cnJjTransfonnerType This combo box is used to indicate what type of three 
phase transformer is required (shell type or core type) 
in the case of the user selecting the three phase 
transformer. This does not appear in the case of the 
single phase transformer.

txtZeroSequencyFluxPath This is the text box used for the entry of the zero 
sequence flux path reluctance in the case of core type 
transformers.

IblOutputType This is the label for the cmbOutputType combo box.

cmbOutputType Tliis is the combo box which is used to select the type 
of output required from this branch (P in the 
transformer card).

cmdCunentFluxCharacteristics This is the command button used to call the 
frmCurrentFluxCharacteristics form which allows the 
user to enter the current flux characteristics required 
for this transformer.
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Coa^reii Name

cmdLeft WindingA This command button calls the form for the element 
details of the left / primary winding A.

cmdLeftWindingB Tills command button calls the form for the element 
details; of the left / primary windkg B.

cmdLeftWindingC This command button calls the form for the element 
details of the left / primary winding C.

cDidRightWindmgA This command button calls the form for the element 
details of tie  right / secondary winding A.

cmdRightWindiugB This command button calls the form for the element 
details of the right / secondary winding B.

cnMlRtg^WmdmgC This command button calls the form for the element 
details of the right / secondary winding C.

cn^xtraWindingA This command button calls the form for the element 
detaUs of ?try extra winding A.

cmdExtraWindkgB This cortiitiana button calls the form for the element 
details of any extra winding B.

cmdExtraWindingC This command button calls the form for the element 
details of any extra winding C.

cmdBctran This command button is used to call the frinBctran 
form. If this choice is made, the rest of the element 
details on this form should not be filled in.

cmdModify Tliis command button is used to user would like to 
modify an existing transformer. The Click ( ) event of 
this button calls the ModifyTransfonner method in the 
TRNSFRM3.BAS module.

cradCancel This command • ton is used to indicate tliat the user 
has decided not lO select an element from this screen, 
and to «?xit without anv changes.

cmdHelp This command button is used to get on-lin? help on 
the Transformer Details screen.
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2.97 The TRNSFRM3.BAS Module
2.97.1 Module Description

'Fhiij module is used to provide fimctionality for the frmTransfbnner form.

2.97.2 List of Methods

■1

BctranMoreOk ( ) This method is called from the frmBctranMorc form to 
indicate that the user has completed the entries in this 
form. The entries are saved to memory.

BctrattOK ( )
)

'ITiis method is called from the frmBctraii iu; m to 
indicate that the user has completed the entries m this 
form. The entries are saved to memory.

BctranTe3tDataOK() This method is called from the firmBctran'I sstData 
form to indicate that the user I’as completed the entries 
in this form. The entries are saved to memory.

CiirrentFluxSaveValues ( ) n iis method is called from the cmdNext command 
button in the frmCurrentFluxCharacteristics It stores 
the value in the txtCurrent and txtFlux text boxes in 
memory.

I'ormBctranMtialize ( ) This method is used to check whether or not the 
current element is active, and then initialize the entries 
on the form accordingly.

Foni^BctranMorelnltialize ( ) lliis method is used to check whether or not the 
cunent element is active, and then initialize the entries 
00 the fonn accordingly.

FormBctranTestDatalnitiafee ( ) This method is used to check whether or not the 
current clement is active, and then initialize the entries 
on the form accordingly.

FonuCurrentHuxInitialize ( ) llJ s  method is used to check whether or not the 
current element is acti\'e, and then initialize the entries 
on the form accordingly.
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FontiThreePhfselnitialiie ( ) This method is used to check whether or not the 
current element is sictive, and then initialize the entiies 
on the form accordingly.

ForaiWindinglnitialize ( } This method is used to check whether or not the 
currciit element is active, and then initialise the entries 
on the fonn accordingly. This is used foi the 
frmWinding form for all the windings.

Function (jetSPhaseCurrent (i As 
Integer) As String

This fimction is called from the 
firmCurentFluxCharacteristics form to determine what 
the next current entry is when the user clicks on the 
cmdNext button in an already existing element.

Function GetSPhaseFIux (i As 
Integer) As String

This fimction is called from the 
frmCur'.^atFluxCharacteristics form to determine what 
the next flux entry is when the user clicks on the 
cmdNext button in an already existing element.

ITireePhaseTransfornierOK ( ) This method is called from the frmSPhaseTransfomier 
ionn to indicate that the user has completed the entries 
in this form. The entries are saved to memory.

'rhreePhaseTransformer Or enCirc 
u it( )

Tliis method is called by the OpenCircuit method in 
the ATP.BAS module. It opens the Three Phase 
Transformer table in the active database file, and 
retrieves ths relevant transfonner elements from this 
file.

ThreePhaseTransfonnerSaveCircn 
it ( Position As String, i As 
Integer)

Tlus method is called by the SaveCircuit method in tha 
ATP.BAS module. It opens the Three Phase 
Transformer table in tlie active database file, and saves 
the relevant transfonner elements to this file.

I ’hreePhasel'rausfomierWriteCirc 
nit (Position As String, i As 
Integer)

This method is called by the WriteTranformerCards 
method in the AlP.BAS module. It opens the 
Actii'eDataFileName -and writes the required lines to 
this file.

'rhreePhrtserTransformer WriteN o 
deNames (Number As Integer)

lliis method is called by the WriteNodeNames method 
in the ATP.BAS module. It adds the node nar»‘̂ s of all 
transformers to the fiiitSetupSimula'don’s 
IstAvaialableNodeNames li.st box.
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WindmgOK (Number As Integer) This method is called ftom "he frmWmding forms to 
indicate that the user has completed the entries in 
these forms, 'fhe entries are saved to memory. The 
number of the wTndmg form is passed to tliis method 
to indicate which variable to store the values to in the 
three phase transformer aixay (see data members)

List of Data Members and Constants

Mtaifaer / Const Name

Dim
ThreePhaseTransformerNurober 
As Integer

Type ThreePhTransformetType 
ReferenceName As String 
ISTDYAs String 
FiuxSTDY As String 
TransformerName As String 
CoreLoss As String 
TransformerType As Integer 
OutputType As Integer 
LeftNodeName(8) As String 
RightNodeName(8) As String 
WindingResistance(8) As 

String
Leakagelnductaiice(8) As 

String
NuinberOfTurns(8) As String 
()utpiitRequired(8) As Integer 
( 'iinent(50) As String 
Flux(50) As Stiing 
NumberOfSteps As Integer 
Zero SequenceFluxReluctance 

As String
End Type

Description

Tliis variable is used to keep track of the munber of 
the transformer element which is presently active.

This is the defining type of the transformer element. It 
includes variables to store all details relevant to the 
transformer element. Tc use this an anay of this type 
must be created (see below).

Dim
l'hreePhaseTransfomers( 100) As 
'riireePhT ransformerTyp e

This is the array of three phase transformers whicili is 
used to store all the fields of every transformer in the 
circuit.
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Dcscriafittit

Dim NewElement As integer This variable is used to determine whether a three 
phase transformer is a new element or not.

DiraNewWindingl As Integer 'rhis variable is used to determine whether left winding 
I has been previously entered for this transformer.

Dim NewWindiiig2 As Integer This variable is used to determine whether left winding 
2 has been previously entered for this transformer.

Dim NewWinding3 As Integer This variable is used to determine whether left winding 
3 has been previously entered for this transformer.

Dim NewWindingRighti As 
Integer

This variable is used to determine whether right 
winding 1 has been previously entered for this 
transformer.

Dim NewWindingRight2 As 
Integer

This variable is used to determine whether right 
winding 2 has been previously entered for this 
transformer.

Dim NewWindingRightS As 
Integer

This variable is used to determine whet<:er right 
windmg 3 has been previously entered for this 
transformer.

Global New3PhaseElement lliis variable is used by the 
frmCurrentFluxCharacteristics to determine whether 
or not the current flux characteristics have previously 
been defined.

2.98 The frmTransmissionConductor Form

2.98.1 Form Description

This form is the screen for the transmission Conductor Element Details screen.

 ̂ •
j;
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2.98.2 List of Form Events

Eveat Nsme l l i s i l l l l l l l l i p

Form Load ( ) This form is used to call the 
FormTransmissionConductorlmtialize method ia the 
TRNSLINE.BAS module.

2.98.3 List Of Important Controls

i i i i i l i i l i i i i i

txtLeftNodeName This is the text box used to enter the left node name of 
the conductor.

txtRightNodeName This is the text box used to enter the right node name 
of the conductor.

txtPhaseNumber This is the text box used to enter the phase number of 
this conductor.

txtSkinRatio Tills is the text box used to enter the skin ration of the 
conductor.

txtResistance This is the text box used to enter the resistance of the 
conductor.

ixtDiameter This is the text box used to enter the diameter of the 
conductor.

txtHorizoiitalSeparation This is the text box used to enter the horizontal 
separation of the conductor from some arbitrary 
reference point.

txtTowerHei^it This is the text box used to enter the tower height of 
the conductor.

txtMidspanHei^t This is the text box used to enter the irudspan he i^ t of 
the conductor.

DCU.OOl Version i.O H June 1995 pag3 2 ~ 18 6



---»>'< -art -'>-. ivSBLaf-*"'’"'* . w«mt~4.-sw

U Q R M O L jm E  ATTj^gy f ROORAM UNU- ATP002

■ si-

Control N«b»9

cmdOk This Command Button is used tc* indicate that the data 
file has now been ed^tted and on<;e this button is 
selected, the data in this screen v/ill automaticaDy be 
associated with this^ser delSned source element. This 
is done by caitiDg tlie Traasmis^IonConductorQK 
method.

cmdCancei This Command Butto» i' to open th-s r* 
screen related to the tiw..mission cor 5 * s 
properties, '

cmdllelp This Command Button control is used to Cancel this 
operation without saving any of the details to fils 
memory.

2.99 The frmTransformers Form
99.1 Form Pescription

js fonn is used to diqjlay the Transformer element Library screen,
\
\

2.99.2 List of Form Events 

None

2.99.3 List Of Inij(>ortant Controls

■ ' . - 1  

.  i 
#

IblLibraryEIeroents ITiis is the label control used as a heading for the 
IstLibraryElements list box.

IstlibraryElements This is a list box control which is used to list the 
Transformer elements which the user can select to 
place 5n the circuit. Each of these elements has a 
number of types which can be seen in the IblTypeList 
label at the bottom of the screen.
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IblElementl'ype This is the label for the list of types of elements 
IblelementTypsList.

IblElementTyp eIJst This is a label control which is used to list the types of 
each element available in ATP for Windows.

cmdOk This command button is used to indicate that the user 
has selected the element required, and would like to 
place it in the circuit. This command button's Click { ) 
event calls the TransformerShowElementlcon method 
in the TransformerELDB.BAS module.

cmdCancel This command button is used to indicate that the user 
has decided not to select an element from this library, 
and to exit vwuiout any changes.

cmdHelp Hiis command button is used to get on-line help on 
the Transformer element Library.

2.100 The TRNSFLIB.BAS Module
2.100.1 Module Description

This module is used t provide ftmctionality for ithe fiiiiTransformers foim.
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2.100.2 List of Methods

Method N»me

TransformerShowElementlcon ( ) ITiis method checks vi îich element was selected from 
the Element List and selects the correct icon for this 
element.

2.100.3 List of Bata Members and Consta»ts 

None

2.101 The frmTransinissioflliiie Form

2.101.1 Form Description

This form is the screen for the tiansmission I  sment Details screen.

2.101,2 List of Form Events

Event Name Bescription

Form_Load ( ) This form is used to call the 
FormTransmissionLinelnitialize method in the 
TRNSLINE.BAS module.

2.101.3 List Of Important Controls

Cootro!Name

txtLineLength This is user tor the entiy of the length of tht 
transmission line.

txtGroimdResistivity This text box is used to enter tie  ground resiijtivity.

txtCalculationFrequency This tJxt box is used to enter the calculation frequency 
for the transformation nsatri;: calculations in the 
transmissi* < line modeW',^.
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vinbTransinissionLineModel This comtK> box is used to offer the user the three 
model opti(j)tts available to the user.

oriiiEquivalentPiOutput
[f ' '

Tliis comb<7 box is used to ofi'er the user the options 
for the output of an equivalent pi model of the 
transjnission line.

c inbContinuousGroundWires This combo box allows the user to select whether or 
not the ground wires in the transmission lines are 
continuous (either continuous or segmented).

cmbParallelCoitimiiaicatfonCircuit This combo box allows the user to select whether or 
not there is a communic'ition circuit parallel to the 
line.

cmbLineUQtransposed This combo box allows the user to select whether or 
not the line is untransposed.

cmdTransmissionLineConductorl This command button is used to open the 
frmTransmissionConductor for the 1st conductor.

cindTraiismissionLuieConductor2 This command button is used to open the 
frmTransmissionConductor for the 2nd conductor.

cmdTran smissionLineConductorS This command button is used to open the 
frmTransmissionConductor for the 3rd conductor.

cmdTransmissionLineConductor4 Tiiis command button is used to open the 
frmTransmissionConductor for the 4tli conductor.

cmdT ransmissionLineConductorS This command button is used to open the 
frmTransmissionConductor for the 5th conductor.

cmd’rransmissionLmeConductor6 This command button is used to open the 
frmTransmissionConductor for the 6th conductor.

cmdTransmissionLmeConductor? 'lliis command button is used to open the 
frmTransmissionConductor for the 7th conductor.

cmdTr?JismissionT ineCon ductorS This command button is used to open the 
frmTransmissionConductor for the 8th conductor.

cmdJMarti This command button is used to open the frmJMarti 
form which allows the user to enter parameters for the 
JMARTI add on program.
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Control Name

cmdOk This Command Button is used to indicate that the data 
file has now been editted and once tliis button is 
selected, the data in this screen will automatically be 
associated with this user defined source element. 'ITus 
is done by calling the TransmissionLineOK method.

ciiidCaitcel This Command Button is used to open the on-liue help 
scresn related to the transmission liiie and it’s
proper*' s.

cmdHelp This L ommand Button control i.'; used to Cancel tliis 
operation without saving any of the details to file or 
memory.

2.102 The TRNSLINE.BAS Module
2.102.1 Module Description

Tliis module is used to provide fimctionality for the frmTransmissionLiae, fimJMarti and 
fnnTransmissionConductot forms.

2.102.2 List of Methods

Method Name

FonnJMartilnitialize ( ) This method is used to check ’A îether or not the 
current element is active, and then initialize the entries 
on the form accordingly.

FonnTrau smissionConduct jrlnitia 
lize{)

TTiis method is used to check whether or n?)t the 
current element is active, and then initialize the entries 
on the form accordingly.

FonnTrausmissionLuielnitialize ( ) This method is used to check whether or not the 
current dement is active, and then initialize the entries 
on the form accordingly.

JmartiOK ( ) This method is called fi:om the jfrmJMarti form to 
indicate that the user has conq)leted the entries in this 
form. The entries are saved to memory.
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Method Name Description

TransmissionConductorOK ( ) This method is called from the 
frmTransmissionConduct or form to indicate that the 
user has completed the entries in thi* nn. The entries 
are saved to memoiy

TransmissionLineOK ( ) This method is called fi'om the frmTransmissionLine 
form to indicate that the user has completed the entries 
in this form. The entries are saved to memory.

Transmission! ineOpenCircuit ( ) This method is called by the OpenCircuit method in 
th*=̂ A iP.BAS module. It opens the Transmission Line 
table in the active database fiie, and retrieves the 
relevant transformer elements from this file.

TransmissionLineSaveCircuit 
(Position As String, i As Integei;

This method is called by the SaveCircuit method in the 
ATP.BAS module. It opens the Transmission Line 
table in the active database file, and saves the relevant 
transformer elements to this file.

TransmissiouLineWriteCircmt 
(Position As String, i As Integer)

This method is called by the WriteBranchCards 
method in the ATP.BAS module. It opens the 
ActiveDataFileName and writes the required lines to 
this file.

TiansmissionT ,ineWriteLineConsta 
nts (Position As String, i As 
Integer)

This method is called by the WriteLineConstantsCards 
method in the ATP.BAS module. It opens the 
ActiveDataFileName and vwites the required lines to 
this file.

TransmissionLineWriteNodeName 
s (Number As Integer)

This method is called by the WriteNodeNames method 
in the A TP.BAS module. It adds the node names of all 
transmission lines to the fiuiSetupSimulation’s 
IstAvaialableNodeNames list box.

e

m

2.102.3 List of Data Members and Constants

Member / Const Name Desciiption

Dim Transmission? ,ineNumber As 
Integer

'rhis variable is used to keep track of the nxmiber of 
the transmission line element which is presently active.
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Member / Const Namt

l TransmissioDLineType 
HienientNarae As String 
LineLength As String 
GroiuidResistivity As String 
CalculationFrequeocy As String 
TransmissioaLineModel As 

Iiitegtr 
ContinuousGroundWires As 

Integer 
SegmentedGrouudWires As 

Integer
ParallelComnasCct As Integer 
LineUntran^osed As Integer 
DiagonalizationFrequency As 

String
SteadyStateFrequency As 

String
LowestFrequency As String 
NumberOfDecades As String 
PointsPerDecade As String 
ConductorLeflNodeName(7) 

As String 
ConductorRightNodeName(7) 

As String 
ConductorPhaseNumber(7) As 

String
Conduct 01 SkinRatio(7) As 

String
ConductorResistance{7) As 

Siring
ConductorDiameter{7) As 

String
HorizontalSeparation(7) As 

String
TowerHeight(7) As String 
MidspanHeight(7) As String 
EquivalentPiType As Integer 
LineConstantsName As String 
LicludeFileName As String 

End Type

This is the deiBning type o f the transmission line 
element. It includes variables to store ail details 
relevant to the transmission line element. To use this 
an array of this type must be created (see below).

.as
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Dim TransmissionLines(100) As 
Transmission! ,iifeType

This is the array of transmission lines which is used to 
store all the fields of every transmission line in the 
circuit.

Dini NewElement As Integer This variable is used to deteitnine whether a 
transmission line is a new element or not.

Dim N^wJMarti As Integer lliis variable is used to determine whether thsf Jmarti 
details have been previously entered for this 
transnussion line.

Dim NewConductor(8) As Integer This is used to determine if the any of the conductors’ 
details have been previously entered for this elefjaent.

Global ConductorNumber As 
Integer

This variable is. vsed by the fiixiJMarti to detennine 
whether or npc the current ilnx characteristics have 
previously been defined.

I

2,103 The frmUserDefinedSource Form
2.103.1 Form Description

TWs form is the screen for the User Defined Source - Element Details screen.

2.103.2 List of Form Events

Description

FonuLoad ( ) This form is used to call the 
FormUserDefSourcelntialize method in the 
USERDFSR.BAS module.

2.103.3 List Of Important Controls

Control r;ame Description

IblSourceDetails Thir Is the label for the user defined source details 
secj'on.

m
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C^jotrol Name

IblNodeName lliis is the label for the txtNodeName te?ct box.

txtNodeName Thh is the text box entry for the Node ti;nne o^'the 
node ’ vhich is connected to the source (the other node 
is connected to earth automatically) (NODE in the 
user defined source dara card).

?MStartTinie Iliis iy the label for the txtStartTime text box.

txtStaitTime This is the text box entry for the start time of the 
source (TSTART in the user defined source data 
card).

IblStopTime I This is the label for the txtStopTirae text box.

txtStopTime This is the te.Kt box entry for the stop time of the 
source (TSTOP in the user defined source data card).

IblNoOfl'imeSteps This is the label for die txtNoOfTimeSteps text box.

txtNoOjfl’imeSteps 'fhis is the text box entiy foi the number of time steps 
required for the definition of the source.

IblUserDefSource Type This is the label control used to label the 
cmbUserDefSourcsType conibo box.

cmbUserDeiSourceType ThiiJ combo box is used to select the type o f user 
defined source required (voltage or current) (W  in the 
user defined source card).

cn)dOk rhis Command Button is used to indicate that the data 
file has now been editted and once this button is 
selected, the data in this screen will automatically be 
associated v ith this user defined source element. Tliis 
is done by calHngthe UserDel sr.rceOKmethod.

cmdCancel TTiis Command Button is used to open the on-lme help 
screen related to the user defined source element and 
it's properties.

cindHelp lliis Command Button control is used to Cancel this 
operation without saving any of the details to file or 
memory.

D Cl.001 Yersion 1.0 17Jime 1995 page 2 -1 9 5



T.QRBACH .IHE AirWlKPRQGRAiVl UNIT A T m i

2.104 The USERDFSR.BAS Module
2.104.1 Module Description

Ifais module provides fimctionnlity for the fimUserDefinedSource Form. It contains a Type 
structure of the same name as the module with the members listed below (an array of variables 
of this type are then created with each instance of an element representing one member of this 
array).

2.104.2 List of Metbodifi

PetcHption

FormUserDefSoiircelnilialize ( ) This method is used to initialize the 
frmUserDefinedSource form by adding the relevant 
default values of the different entries are also placed in 
the relevant text boxes or combo boxes in this 
method.

UserDefSourceOK ( ) This method is used to save all the different choices 
and values from the User Defined Source - Element 
Details screen to memory.

UserDefSourceOi enCircuit ( ) This method is called by the OpenCircuit method in 
the ATP.BAS module. It opens the User Defined 
Source table, and retrieves the details of all the user 
defined sources m the circuit.

User.DefSourceSaveCircuit 
(Poshion As String, i As Integer)

Tilts method is called by the Savei.!ircuif method in the 
AlP.BAS module. It opens the User Defined Source 
table, and writes the details of all tlie user defined 
sources in the circuit to the table.

UserDefSourceWriteNodeNames 
(Number As Integer)

Tliis method is called by the WriteNodeNames method 
in the ATP.BAS module. It adds the node names of all 
the user defined sources in the circuit to the 
fitnSetup Simulation's IstAvailableNodes hst box.

UserDefSoui WriteCircuit 
(Position As String, i As Integer)

This method is called b> the Writef arceCards 
method in the ATP.B AS module. It writes the relevant 
lines to the cunentl> open ActiveDataFileName 
database file.
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2.104.3 List of Data Members ?.nd Constants

M«aiber /  Const Name

Dim UserDefinedSourceNumber 
As Integer

'rhis variable is used to keep track of the number of 
the currently active user defined source.

Type UserDefinedType 
NodeName As String 
StartTime As String 
StopTixae As String 
TimeStepValues As String 
NumberOfTimeSteps As 

Integer 
SourceType As Integer 

End Type

This is the defining type of the user defined sourcc It 
contains all the properties of the user defined source. 
To use it, an array of user defined sources is required 
(see next entry).

Dim UserDefinedSources(100) As 
UserDefinedType

This is the array of user defined sources used to save 
all the fields of all of the user defined sources in the 
circuit.

Dim NewEiement As Integer This variable is used to detennine vdiether the 
presently active element has been previously defined or 
not.
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1 THE DATA CAEB UNIT
ITiis Unit contains all tlie methods required to write the ATP data files / data cards from the 
numerical and graphical information recer/ed by the interfece.

1,1 List of Classes

/  Power^Syitem

/  D iu  CateCU«>i 

f D iu  C»rd

/  EMTP Conlro! 
C ifdL

' EM TP_Setup 
Card

:tupJ

Figure 2 - The Data Case Class Structure 
Hierarchy

i; #

I ^

Class Njw»e llescripiioii

Data_Case TLe Data_ Case class is a generic class whicli contains all 
of the Data__Card classes and then con^onents (see figure 
2 above).

D atacard The Data card class is a generic class which includes 
methods to write a data card / line in the data case in the 
correct position and to write characters in a specific line 
and position in the data case.

Power System_Data_Card This class inherits the methods and data members of the 
Data__Card class. It contains fimctionality to write all 
details which are specific to Power System Data cards and 
are not available in the Data Card class.

A'rP Control Card This class inherits the methods and data members of the 
Data_Card class. It contains functionality to write all 
details which are specific to ATP Control cards and are 
not available in the Data_Card class.
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A TPSetupCard Tius class inherits the methods and data members of the 
Data_Card class. It contams functionality to write all 
details wMch are ^ecific to Ai'P Setup cards and are not 
available in the Data card class.

V

B rta d i

V  V ' s  , ,

i_C*r̂
J

r ->

/
/

\
\
\

'F is tu r  Dir 
Card

C.

Figure 3- Tlie Power System_Data_Card 
Class Structure Heirarchy

:j|||illliH I>eiferipao£>

BranchCard This class inherits the methods and data members of the 
Power Systerr_Data_Card class. It contains fimctionality 
to write all details which are specific to ATP Branch cards 
and are not available in the Power_System_Data_ Card 
class (see List of Methods).

TACS Element This class inherits the methods and data members of the 
Power_ System__Data_Card class. It contains functionality 
to write all details which are specific to TACS (Transient 
Analysis of Control Systems) elements (not sources) and 
are not available in the Power_System_Data_Card class 
(see List of Methods).

SwitchCard This class inherits the methods and data members of the 
Power_System_Data Card class. It contains functionality 
to write all details which are specific to ATP Switch cards 
and are not available in the Power_ System_Data_Card 
class (see Li.st of Methods).
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Source Card

Output_ V ar_Req uest_Card

This cJass inherits the methods and data members of the 
Power_System_Data_Card class. It contains functionality 
to write all details v^ich are specific to ATP Source cards 
and are not available in the Power System Data Card 
class (see List of Methods).

This class inherits the methods and data members of the 
Power_System_Data_Card class. It contains ftmctionality 
to write all details which are specific to ATP Output 
Variable Request cards and are not available in the 
Power_System_Data_Card class (see List of Methods).

I RIX^ Braiicfa.. I

^ r -— _r-
^M w »e_SeA |T  i' Expon_R I

\

Xfotmei Xmmion^Linc

Figure 4- The Branch Card Class Structure 
Diagi'am

Bc^criptiott

RLCBranch This class hiherits the methods and data members of the 
Branch_Card class. It contains fimctionality to write all 
details which are specific to RLC Element Branch cards 
(both Simple RI,C and Distributed RLC) and are not 
available in the Branch_Card class (see List of Methods).

Piecewise SgArr This class inherits the methods and data members of the 
Branch Card class and contains fimctionality to write all 
details which are specific to Piecewise-linear Model Surge 
AiTestor cards and are not available in the Branch_Card 
class (‘'ee List of Methods).
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Exponentia!_SgArr This class inherits the methods and data members of the 
Branch_ Card class and eoKtains functionality to write all 
details which are specific to E>q)onentia5 Model Surge 
Anestor cards and are not available in the Branch Card 
class (see List of Methods).

Xformer This class inherits the methods and data members c f the 
Branch Card class. It contains fimctionalit)' to wriie all
details which are ^ecific to Transformer Branch cards 
and are not available in the Br nch Card class (see List of 
Methods).

Xmission_Lke This class inherits the methods and data members of the 
Branch Card cbss. It contains fimctionality to write all 
details which are specific to Transmission Line Branch 
cards (including all methods which wjite details common 
to the Nominal-Pi model, Equivalent-Pi model, JMARTI 
model, and Modal Parameters model) and are not available 
in the Branch Card class (see List of Methods).

Open/CIoie_
Switch

( C'on«t_DcI»y2̂

Sv«(ih C ifd  I

/  '
J. 1 _ > ^

C'on«t_DcI»y_j /  O p«n'C loie_ ' /  SUnd«rd_ 
SUye_Sw,iichj j Slivc_S»itch ( Switch

S}«lem»iii;_
Closin6_SwitcIi

Figure 5 - 'JThe Switch_Card, Class Heirarchy

Standard Swtch This class inherits the methods and data members of 
the Switch_ Card class. It contains fimctionality to 
write aU details which are specific to Standard Switch 
Switch cards and are not available in the Switch_Card 
class (see List of Methods).

u
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Op en/' CloseSwitch This class inherits the methods and data membets of 
tlie Sviitch Card class. It contains flu:.:tionaliti? to 
write all details ̂ vhich are specific to opening and 
closing switches Switch cards and are not available ii3 [ 
the Switch Card class, and are generic to both the ! 
opening and closing switches (see List of Methods). i

Opeu/CloseSlave_ Switch This class inherits the methods and data members of 
the Switch Card class. It contains fimctionality to 
write all details which are specific t iiie siave openii k 
and slave closing switches Switch cards and are not 1 
available in the Switch_Card class, and are generic t 
both the slave opening and slave closing switcher (s fe 
List of Methods).

Systematic_Ciosing_Switch This class inlierits the methods and data menibers o: 
the Switch Card class. It contains fiwctionality to 
write all a\*;;ails which are specific to Systematic { 
Closing ' , /itch (systetnatically increasing the time t f 
switching to compare results) cards and are not 
available in the Switch_Card cla.ss (see List of 
Methods).

'•̂1

I o
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Const Delay Slave Switch

I

V  \  class uiherits £ methods and data members of 
the Switch Card class. It contaras functionality to 
write ail details which are specific to Constant Delay 
Slave Switch cards and are not available in the 
Switch Card class (see List of Methods).

n—/rfacr̂ Dsf'iicH 
I F u n c t _ C i r d

. S o u t c e  C « ; d  1

/
/  I

I

D u t l J S I o p e  R » n > p 1  
F i u w t _ C « t d  j

Card

/  \ Stcp^Fwict / /Sini»oid*l_KuMt
..C«rd’ ■ ■ -.7

/x\̂ .

\
\

/-N----- -1'.̂

Double Ejcpon Functl 
CatU I

Figure 6- The Source_ Card Class Structure 
Heirarchy

TACS Source Card This class inherits the methods and data members of the 
Source_Card class. It contains functionality to write all 
details which are specific to TACS (Transient Analysis of 
Control System;?) Source cards and are i:ot available in 
the Source Card class (see List of Methods).
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User Defined Source Card This class inherits the methods and data members of the 
Source Card class. It contains fimqitionality to write all 
details which are specific to User liefined Source cards 
and are not available in the Source Card class such as 
writing the v-t cards following a user defined source card 
(see List of Methods).

I> ‘il_Slope_Ran^_Funct Card This class inherits the methods and data members of the 
Source Card class. It contains functionality to write all 
details which are specific to I>ual Slope Ramp Function 
Source cards and are not available in the Source Card 
class (see List of Methods).

Step Fimct Card This class inherits the methods and daia nwmbers of the 
Source Card ckss. It contains functional, y to write all 
details which are specific to Step Fimction Source cards 
and are not svailabls in the Source_Card class (see List 
of Methods;.

Sinusoidal_Fimct Card This class inherits the methods and data members of the 
Source Card class. It contains functionality to write all 
details which are specific to Sinusoidal Function Source 
cards and are not available in the Soiirce_Card class (see 
List of Methods),

Ran3p_Fimct_Card This class inherits the methods and data members of the 
Source C?.rd class. It contains fimctionality to write al! 
details w2itch are specific to FLamp Function Source cards 
and are not available in the Source Card class (see List 
of Methods).

Double _Expon_Funct_Card This class inherits the methods and data members of the 
Source„Card class. It contains functionality to write all 
details which are specific to Double Exponential 
Functior Source cards and are not available in the 
Source Card class (see List of Methods).

¥
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Foitran_R e!_i 
Elem ent j ^

/  ControUCT_ TACS_Speclai; tACS_Conlrolkd !
I T ^ o !ogy_E lem ,i ,  D evice  j  t Hiement j

Figure 7 - The TACS Element Class Heirarchy

f Fortran_Rel Element TTbis class inherits the methods and data members of 
the TACS_EIement das i. It contains functionality to 
write all details which are specific to Fortran 
Relationship TAGS cards and are not available in the 
TACS_Element class (see List of Metliods).

ControllerT opology_Elem This class inherits the methods and data members of 
the TACS_EIement class. It contains fimctionality to 
wiite all details which are specific to Controller 
Topology TAGS cards and are not available in the 
TAGS Element class (see List of Methods).

TACS_Special Device ITiis class inherits the methods and data members of 
the TACS__Element class. It contains functionality to 
write all details which are specific to TAGS Special 
Devices cards and are not available in the 
TAGS Element class (see List of Methods).

TACS ControlIed Eiement Tliis class inherits the methods and data members of 
the TACS Element class. It contains functionality to 
write all details which are specific to TAGS Controlled 
Element cards and are not available in the 
lAGSElement class (see List of Methods),
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RLC Branch

Standanl RLC Brandi

,A -________ .,
/ DisbibutBd RLC Branch

f  igure 8 - The RLC Branch Class Heirarchy

Simple RLCjaranch This class inhents the methods and data members of the 
RLC Branch class and contains nmctionality to 'write alJ 
details which are specific to Simple RLC Branch cards and 
are not available in the RJ^C Branch class (see lis t of 
Methods).

Distdbuted_RIX_Branch This class inherits the methods and data members of the 
RLC Branch class and contains functionality to write all 
detaUs which pecific to Distributed RLC Branch cards 
ai’.d are not avtjiiable in tlie RLC_Branch class (see List of 
Methods).

' Sing’ĉ iliasc, 
XfoiTHcr

SheIl_T.vpe
Xforniei

___ J

j C are_ Iype
Xformer- . , __ ^

Figuie9- ITie Xfwniei Class Structure 
Diagram

1 *
ii , 
V j
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Single Phase Xfonner This class inherits the methods and data members of the 
Xformer class and contains fimctionality to wnie all 
details which are specific to Smgle Phase Transformer 
cards and are not available in the Xformer class (see List 
ofMethods).

Shell Type Xfoimer This class inherits the methods and data members of the 
Xformer class and contains fimctionality to write all 
details which are specific to SfaeU-Type Transformer 
cards and are not available in the Xformer class (see List 
ofMethods).

CoreTyt)e_Xformer This class inherits the methods and data members of the 
Xformer class aasl contains functionality to write all 
details which are specific to Core-Type Transformer 
cards and are not available in the Xformer class (ses List 
ofMethods).
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Nonuiul'Pi,. 1 
XmifsionJLinej

I XmtfttioR tin e

/'■ / 

f  Mod«I_ ■' "j 
! X.nission Lincl

i Equfvalent-PiJ' /TilARTl2'""'̂ i 
I Xmkiiitii_LincJ

Figure 10- The Xmission_Lme 
Structure Diagram

Class

i?;-

N ominal_Pi_Xmission_Line ITiLs class inherits the methods and data meaibers of the 
Xmission_Line class snd contains fimctionaJity to write all 
details vAich are specific to Nominal-Pi Transmission line 
model cards and are not available in the Xmi3sion_Line 
class (see List of Methods).

Modal_Xaiissioii_Liiie This class inherits the methods and data members of the 
Xmission Line class and contains functionality to write all 
details which are ^ecific to Modal Parameter 
Transmission line model carda and are not available ia the 
Xmlssion_Line class (see List of Methods).

Equivalent_Pi_Xmission Line IMs class inherits the methods and data members of the 
Xmissica_Line class and contains functionality to write all 
details wiiich are specific to Equivalent-Pi Transmis&bn 
line model cards and are not available in the 
Xmission_Line class (see Li.st of Methods).

MAR.TI Xmission Line This class inherits the methods and data members of the 
Xmission_Line class and contains fijnctionality to write all 
details which are specific to jMARTI Transmission line 
model cards and are not available in the Xmission__Line 
class (see List of Methods).

I ^
'I

'
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' 1
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Figure 11 - Tlie TACS_Special Device Heirarchy

Name
■-I- 

\1 ■

y. ■

Relay_Operated Switch 'Iliis class inherits the methods and data metnbers of 
the TACS_Special_Device class and contains 
functionality to write all details which are specific to 
R.elay Operated Switch cards and are not available in 
the TACS_Special_Device class (see List of 
Methods).

I^vel_Trigerred_Switch Tills class inherits the methods and data members of 
the TAGS _Special_ Device class and contains 
flmctionality tc write all details which are specific to 
Level Trigerred Switch cards and are not available in 
the TAGS Special_De\'ice class (see List of 
Methods).

' • '(’

ControlIed__Integrator This class inherits the methods and data members of 
tlie TACS_Special_Device class and contains 
functionality to write all details wliich are specific to 
Controlled Integrator cards and are not available in the 
TACS_Special_Device class (see List of Method.s).

■r'

I

■ '

SimpleDifterentiatcr Tliis class inherits the methods and data members of 
the TACS_Special Device class and contains 
flmctionality to write all details wliich are specific to 
Simple Differentiator cards and are not available in the 
TACS__Special__Device class (see List of Methods).

•

Q
DCU.OOl V e rs io n  1 . 0 17 Ju n e  1995  p ag e  1 - 1 2



The Data Ca&e Unit ATP003

Open/Close_Switch j

Opening_S witch Closing__Switch

Figure 12- The Open/Close Switch Class 
Structure Diagram

l l l i l i l l l i l p l p l>escriptio)a

Opening_S\v~lch This class inherits the methods and data members of the 
Open/Close Switch class and contains fimctionality to 
write all details which are specific to Opening Switch 
cards and are not available in the Open/Close__Switch 
class (see List of Methods).

ClosingSwitch This class inherits the methods and data members of the 
OpenyClose_Switch class and contains fimctionality to 
write aU details which are specific to Closing Switch 
cards and are not available in the Open/Close Switch 
class (see List of Methods).

Open/Close_ 
Slave Swtch

.  J-

/ ’
Opening_Slavii_Switch Closing. SIave_SwitchJ

Figure 13- The Opea/Close_ SlaveSwitch 
Class Structure Diagram
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Class N«me

Opening Slave Switch This class inherits the methc ds and data members of thi 
Open/Close Slave S'A-itch class and contains functionality 
to Htite all details which are specific to Slave Closmg 
Switch cards and are not available in the 
Open/Close_SIave_Switch class (see List of Methods).

Closiag_Slavo_Switch This class inherits the methods and data members of the 
OpGDi/CIose Siave Switch class and contains ftmctionality 
to write all details which are specific to Slave Opening 
Switch cards and are not available in the 
Open/Close _Slave_Swdtch class {see List of Methods).

DCLwel C«rd

TA CS Source

T ^ r < :
\\

frACS_ConttoH«Jl 
 ̂ Source J

V K̂̂ tHive_]Rtmj>
^rA C S_Siuu«oia| 'R epetitivc^P i*^

Figur;^ 14 - Hie TACS_Source Class fleirarchy

De$criiptioii

DCLevel This class inherits the methods and data members of 
the TACS_Source class and contains fuactionality to 
write all details which are specific to DC Level or 
Single Pulse cards and are not available in the 
TACS_Souice class (see List of Methods).

TACS Sinusoid This class inherits the methods and data members of 
the TACS_Source class and contains fimctionality to 
write all details which are specific to TACS Sinusoidal 
Source cards and are not available in the 
TACS Source class (see List of Methods).
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Repetitive_Pulse This class inherits the methods and data members of 
the TACS Som'ce class and contains fimctionality to 
write all details which are specific to Repetitive Fiilse 
cards and are not available in the TACS Source class 
(see List of Methods).

Rep-J'-r ’c Ramp This class inherits the methods and data members of 
the TACS Source class and contains fimctionality to 
write all details which are specific to Repetitive Ranq) 
cards and are not available in the TACS Source class 
(see List of Methods).

I ’ACS_ ControIied_Source T'jds class inherits the methods and data members of 
the TACS_Source class and contams fimctionality to 
write all details which are specific to TACS Controlled 
Source cards and are not available in the 
TACS_Source class (see List of Methods).

I •
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1,2 The DataCase Class
1.2.1 Class Description '

The Data_Case class contains methods vAich create a data case (open a text file) and'write the 
first data ^ se  lines sudi as BEGIN DATA CASE. Hiis class contains the Data card classtî s of the 

(entire simulation.

1.2 .2 List of Methods

\

I>e«cription

void Data_Case(diar[30] 
*SitnNanK)

Default Constructor - opens a text file, and writes the 
lines BEGIN NEW DATA CASE, and BLANK Card 
Ending Session at the relev'ant hnes ia the file. Also 
writes a comment card describing the simulation name.

void Data_Case(diar[30] 
♦Sinal^ame, dhar[203 *SimType)

Additional consh^'Jtor - calls the standard constructor, 
and opens an EMTP file vAich is an extra file added to 
the standard simulation (such as LINE 
CONSTANTS).

Data_Case() deletes all the variables passed to the Data_Case class.

void WriteFormattedOpen 
(char[12] jSlename)

This method writes the line 'SOPEN, UNIT -- 7 FILE 
= dos_filename.PCH FORM=FORMATTED'

void V\»iiteUnformattedOpen 
(char[i2] filename)

This method writes the line '$OPEN, UNIT -  4 FILE 
-  dGS_iilename.Pl4 FORM-UNFORIVIATTED'

void AddLine() Adds a liae to tne data case (initially starts with 1).
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dftreriDttoii

char[30] SimuIationName The name of the simulation

char[20j Simulati<»iiType Tlie t>pe of simdation being performed

int NumberOfliaes A counter for the number of lines iii the data case.

1.2.4 Commeats

See the class structure diagraai for the Data_Casi' :Mss {figure 2) for more details.

1.2.5 Revisioa History

First Revision; 01/02/1995

1.3 The Data_Card Class
1.3.1 Oass Description

The Data_Card class contains generic methods to write information to the data file to the *̂i?rrect 
line, and the correct location on a line. These fimctions are used by every card in the data case.
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1.3.2 List of Methods

DescriptioB

void Data_Card() Constructor

-Data Card() Destructor

void AddLme() Calls the Data Case:: Add! Jne method to add a line to 
the simulation.

void WriteString (char[20j 
TheString, int C3iarPosition, ict 
l-ineNuarf>er)

Writes a ptriiig which is usually a maximxmi of 6 
character? n length (A TP resirict?t.i), except in the 
case of Al'P keywords such as SYS'HEI/IATIC, in the 
correct posilsoit of the present hoe.

int GiveLineNumberO Giv?s an outsifk cbss the position / Hue ?aumfee»‘ of 
hne in the data case.

1.3.3 l is t  of Data Members

-
' - /

(
' '

‘ :

- ,' 

■ i

WriteStriiig: 
char[20] TheStrkg

The string to be written in the data_card / line, •wiich 
has been passed to the WriteString method.

- • ■ 

f
WriteString:
int CharacterPosition

The position of the character passed to the 
WriteString method.

int LineNumber The line number of the data o-rd used in both the 
GiveLineNxunber, and the WriteString methods.

<’ '\ 1
1.3.4 Comments

See the class structure diagram for the Data Card class (figure 3) for n?ore details.

1.3.5 Revision History 
First Revision: 01/02/95
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1.4 The Power_System_Data_Carcl Class
1.4.1 Oass Description

This class inherits the methods and data members of the Data__Card class. It contains flmctiotality 
to write all details which are specific to Power System Data cards and are not available in the 
Data Card class. These methods include methods to write the left node name, right node name, 
left node! name, and right node! name common \'o almost all power system data cards.

1.4.2 List of Methods

#

iie& od Name

’'Old Power_System_Data_Card() Constructor

-Power System_Data_Card() Destruc'ior

void WriteLeftNodeName(char 
*Nodel)

Tlnis method is used to write the left / top node names 
to the correct position in the data card.

void V/riteRightNodeName{char 
*Nod-2)

lids method is used to wnte the right / bottom node 
names to the correct position in the data card.

void WriteNode3Name(char 
*Node3)

This method is used to write the left / top node names 
of an element which shares all of the properties of the 
present element, if such an element exists, to the 
coiTect ]3osition in the data card.

void WriteNode4Name(char 
*Node4)

This method is used to write the right / bottom node 
names of an element which shares all of the properties 
of the present element, if such an ehment exists, to the 
conect ])osition in the datii card.

iut IsSimilarElementUsedO iTiis mei:hod can be called from any othe* class to 
check whether or not the present card being written 
uses the properties of a similar element.
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Member N*me

char[6j Node 1 Name The name of the left / top node name of the element.

char[6] Node2Name The name of the right / bottom node name of tlie 
element.

char[6] Node3 ame The name of the left / top node name of the similar 
element.

char[6] Node4Name The name of the right / bottom node name of ti'e 
similar element.

int SimilarElementUsed A boolean variable which is set to true if tlie 
Node3Name and Node4Name data members are not = 
"" (ie. are not empty).

1.4.4 Comments

See the class structure diagram ibr the Power_System Data_Card class (figure 4) for more 
details.

1.4.5 Revision History

First Revision: 01/02/95
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1.5 The ATP_CoiitroLCai d Class
1.5.1 Class Description

The ATP ControlCard class inherits the methods and data members of the Data Card class. It 
contains fiinctionality to write all details which are ispecific to ATP Control cards and are not 
available in ihe Data_Card class. This functionality includes writing each control card available 
(control cards are Fortran stiings which make wp an entire Hue / card such as ’SINPUT).

1.5.2 List of Methods

void ATP Control_Card() Constructor

~ATP„Control_Card() Destructor

void WriteCommentCard 
(chart 15] Comment)

Tliis method is used to write whatever comment is 
needed.

1.5.3 List of Data Members

Membfiir Name Descriptijn

WriteCommentCard: 
charSO] Conment

The variable which contains the actual coimnent to be 
written.

1.5.4 Comments

None

1.5.5 Revision History

First Revision: 01/02/95
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1.6 The ATP Setup Card Class
Class Description1.6.1

The ATP SetupCard class inherits the methods and data members of the Data_Card class. It 
contains fimctionality to write all details which are specific to ATP Control cards and are not 
available in the Data Card class. This fimctionality includes writing all of the variables in each of 
the two miscellaneous cards available (iTie Floating Point Miscellaneous Card, and the Integer 
Miscellaneous Card), and special request cards.

1.6.2 List of Methods

Desmption

void Setup_Card() Constructor

~Setup_Card() Destructor

void WriteBeginNewDataCase() This method is called by the Data Case class to write 
the line 'BEGIN NEW DATA CASE'

void
WriteChangePrintoutFrequencyO

This method is called by the Data Case class to write 
the Ime 'CHANGE I'KINTOUT FREQUENCY'

void WriteBlanlcCardString 
(char[15] Section)

This method is used to write the line 'BLANK Cwd 
ending section'.

void WritePrintoutFrequency 
(char[10] KCHG, char[10] 
MULT)

This method is used to write additional printout 
frequency cards if these we required.

void
WriteFloatingPointMiscellansous 
(char[10] Deltat, char[IO] Tmax, 
char| 10] Xopt, char[10] Copt)

This method is used to write the entne Floatifi Point 
Miscellaneous card. It calls the WriteString method for 
each string.

void WritelntegerMiscellaneous 
(chat[10] lout, char[10] Iplot, int 
IdoubJ, int Kssout, int Maxout, int 
Ipun, mt Memsav, int NENERG)

ITiis method is used to write the entire Integer 
Miscellaneous card. It calls the WriteString method for 
each string.
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1.6,3 List of Data Members

Tito l?ja.ta.€asg UnH jo s m .

Mttftbcj* Name Desortptioo

WriteBeginNewDataCard: 
c1iar[15] BeginString

line 'BEGIN DATA CASE string

WriteBlaiikCakdString: 
char[30] BlankString

The string used to 'vHte 'BLANK card ending

WriteBlankCarCt String: 
char[20] lectioD

The string containing the name of tlie section to 'end' 
with a blank card

WriteChangePiiiiroulFreijueitrv: 
ch:ir[24] ChangePntFreqString

The string used to write 'CHANGE PRINTOUT
FTPLEQTf̂ 'NCY’

WritePrmto'JtFrequency: 
char[10]KCHG '  J

Tiâ j mtegsr speci^ing the time step number at which 
thf kth fr^uency of output is to begin (used i>nly 

' " "•'iqiiCiSt of additional printout freqaeccy cards in 
• - !?bralatiou screen).

WiitePrintoutFrequency: ; 
charflOjMULT

i ^Jecifying the new frequency of output 
‘ *̂ 'v ir< ; ‘ ' ^nuT - see Integer Miscellaneous card) 
(y sen -request of additional printout 
frequc  ̂ iit the Setup Simulation screen).

WriteFloat^gPointMiscellaneous: 
char[10] Deltat

The simuiatioi* liiuy step in floating point format, in 
seconds.

WriteFloalingPointMiscellaneous: 
char [10] Tmax

The required duration of simulation in floating point 
ibrmat, in seconds.

WriteFloatin^PointMiscellaneous: 
char[JO] Xopt

This is a flag for indicating the form of inductance 
input “ whether inductance in linear branches is to be 
specified in mH (Xopt is set to 0.0), or Q (if Xopt is 
set to the value of the frequency of the simulation).
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WriteFloatingPointMiscellaneous: 
char[IO] Copt

This is a flag for indicating the form of capacitance 
input - whethiitr capacitance in linear branches is to be 
specified in nF (Copt is set to 0.0), or in fimhos - 
capaciti\'e susceptance (if Copt is set to the value of 
the frequency of the simulation).

WritelntegerMiscellaneous; 
char[10] lout

This is the frequency of output relati\’e to the 
simulation time step (a 3 will request that the values of 
every 3rd time step be printed).

WritelntegerMiscellaneou s: 
char[10] Iplot

This is the frequency of saving simulation values for 
later plotting (not really relevant for ATP for 
Windows, but still available as an option).

WritelntegerMiscellaneous: 
int Idoubl

This is a flag for controlling the output of a table 
showmg network connectivity. A 0 will suppress the 
output w 9s a 1 will produce it.

WritelntegerMiscellaneous: 
int Kssout

This is a flag for controlling the printout of the steady- 
state phasor solution. The options are:
0 “ no steady state printout
1 - print the complete steady state solution
2 - print switch flows and source injections, but not 
branch flows
3 - print branch flows requested in column 80 (variable 
P - see t’ue Branch Card class) on the branch cards, 
switch flows and source injections.

WritelntegerMiscellaneous: 
int Maxout

This is a flag for controlling *he printout of extrema at 
the completion of the simulation. A 0 will supress such 
output whereas a 1 will produce it.
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Memb«r Name Xlescriptiott

W ritelntegerMiscellaneous: 
int Ipim

The variable IPUN is used to flag the presence of 
extra, foUowing card to raanjpuiate the printom 
frequency. A -1 indicates an extra card whUe a 0 
indicates none, (columns 47-48 -> right justi^')

WritelntegerMisceDaneous: 
int Memsav

The MEMSAV variable is a flag for controlling the 
duuiping of EMTP memory onto disk at the end of the 
simulation for subsequent use with the START 
AGAIN request. Enter a 1 if such a memoiy saving is 
desired, and a 0 if it is not. (Column 56).

WritelntegerMiscellan ecus: 
int N«aerg

1

The variable NENERG is the number of iteration runs 
required for Monte Carlo analysis of the Slave openiag 
switch. Usually 0, ie. a^ually ignored.

1.6.4 Comments 

None

1.6.5 Revision History 

First Revision; 01/02/95
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1.7 The T ACSElement Class
i.7.1 Class Description

TJiis class inherits the methods and data members of the Power_System_Data_Card class. It 
contains fimctionality to write all details which ar^ ^ecific to TAGS (Transient Analysis of 
Control Systems) elements (not sources) and are not available in the Power_System_Data_Card 
class (see List of Methods), lliis fimctionality includes writing the comments required for the use 
of all TACS elements.

1.7.2 List Of Methods

Besmption

void TAGS Element ( ) Constructor

~TACS_Element ( ) Destructor

Write TACSInitStrings ( ) This method is used to write the TACS strings 
required to indicate the begin»iing of a TACS Element 
definition.

1.7.3 List of Bata Members

char[15] TACSStandAioneString This is a variable which cont'iins the 'TAGS STAND 
ALONE' string.

char[10] TACSHybridString This is a variable which contains the 'TACS HYBRID' 
s<̂ ring.

1.7.4 Comments

See the class structure diagram for the TACS_Element class (figure

1.7.5 Revision History

First Revision: 01/02/95
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1.8 The BranchCard Class
1.8.1 Class Description

This class ialierits the mathods and data members of the Power System Data_Card class. It 
contains fimctionaiity to write all details which are specific to ATP Branch cards and are not 
available in the Power SystemDataCard class (see list of Methods). This fanctionality includes 
wilting the variables

1.8.2 List of Methods

Method Name Description

void BranchCardO Constructor

-Branch_Card() Destructor

void DeleteEleraent{) This method is called to delete a branch card and all of 
it's properties.

void Writeltype(int Itype) This method is used to write the Itype variable vi^ch 
every branch card needs to identify it.

void WriteP(int P) This method is used to write the variable P (Column 
80) to the data card. The variable P is a flag for 
specifvittg what outputs are required from this branch, 
See User Manual for what each number stands for.

1.8.3 List of Data Members

Member Name

Writeltype: 
int Itype

This member is describes the type of element this 
particular card describes. Every type of element has a 
two digit Itype code which identifies it.

intP See above
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1.8.4 Comments

See the c5ass stmcture diagram for the Branch_Card dass (figure 4)

1.8.5 Revision History 

First Revision: 01/02/95

1,9 The Switch_Card Class
1.9.1 Class Description

This class inherits the methods and data members of the Pow^r_System_Data_Card class. It 
contains functionality to write all details which are specific to ATP Switch cards and are not 
available in the Power_System_Data_Card class (see List of Methods). This ilmctionality includes 
writing the Itype or description code of the switch card element.

1.9.2 List of Methods

M e^od Name

void S\vitch_Card() Constructor

"Switch_Card() Destructor

void DeleteElementO This mtHhod is used to delete a source and all of it’s 
properties.

'/oid WritelTypeO This method is used to write the ITYPE (00) in the 
switch card since this is always the same value for 
switch card.

void
WriteStatisticsMiscellansousCard 
(int ISW, int ITest, int IDist, int 
Imax, mt Kssout, int Nseed)

lliis method is called by the Standard_Switch class, 
Open/Close Switch class, and the 
Opea/ClosejSlave_Switch class to set a number of 
parameters including the listing of switch operating 
times, controlling the global oSset times for random 
switches, controlling the type of distribution for the 
random switch operating times, controlling the listing 
of deterministic extrema for each energisation etc.
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Desertptiea

void
WriteSystematicMisccllaneousCard 
(int ISW, int Itest, int Imax, int 
Kssoiit)

This method is called by the 
Systematio Closing _S\\itch class as well as the 
Const Delay Slave Switch class in order to enter 
parameters relating to the systematic closing of those 
switches. These parameters include a flag for 
controlling the listing of switch operating times, a 
flag for controlling whether the systematic switch 
times are to be mediaj) or minimmn times, a flag for 
controlling the listmg detennmistic extrema, and a 
flag for controlling the printout of additional t>me 
step data for each energisation.

1.9.3 List i f  Bata Members

Member Name

WritelType: 
int IType

This member is describes the type of element this 
particular card describes. Every type of element has a 
two digit IType code wiiich identifies it.

WriteStatisticsMisccHansousCard; 
int IDist

This is a tlag for controllisig the type of distribution for 
the random switch operatmg times. The options are 
Guassian (0), and uniform (1).

WriteStatisticsMiscellansousCard: 
int Nseed

This is a flag for controlling the seed of the random 
number generator. The options are no control - non 
repeatable (0), and same seed - repeatable (1).

int ISW Tliis is a flag for controlling the listing of S'Aitch 
operating times. The options are: no listing of switch 
operating times (0), and listing of switch operating 
times (1).

int Itest This is a flag for controlling the global offset times for 
random switches. The options are:
0 -> include global offset time for all switches
1 -> no global ofl&et time
2 ->kclude global offset time, but only for closing 
switches
3 ->include global offset tune, but only for opening 
switches.
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Beseriptiun

int Imax This is a flag for controlling t he listing of deterministic 
extrema for each energisation. The options are no 
listing (0), and listing (1).

int Kssout This is a flag for controlling the printout of additional 
time step data for each energisation. Tlie options are 
no additional listing (-1 or blank), and additional 
listing (0).

1.9.4 Comments

See the class structure diagram for the Switch_Card class (figure 5)

1.9.5 RevisicB History 

First Revision: 01/02/95

1.10 The Source Card Class
1.10.1 Class Description

This class inherits the methods and data members of the Power_ System_Data_Card class It 
contains functionality to write all details wiiich are specific to A IP  Switch cards and are not 
available in the Power System__Data_Card class (see Ust of Methods). This functionality includes 
writing the Ityjie description variable, the IV variable (which determines whether the source is a 
voltage or current source), and the start and stop times.

1.10.2 List of Methods

V'.

Methcd Name Jvescriptioit

void Source_Card() Constructor

~Soiirce_Card() Destructor

void DeleteElementO This method is used to delete a soxurce and all of it's 
properties.
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void V/riteSourceCard (int Itype, 
int rV, charflO] TStart, char[ lO] 
TStop, diarClO] AMPL)

This method wd to write the ITYPE variable in the 
source card, the flag vdiich controls whether the 
source is a voltage or current source, the start, and 
stop limes of the source, and the amplitude oi the 
source if relevant.

1.10.3 lis t  of Data Members

.

Pescriptioo

WriteSouroeCard: 
int IType

This member is describes the type of jclsment this 
particular card describes. Every type bf element has a 
two digit Itype code which identifies it.

WriteSourceCard: 
iat rV

This member determines whether the fimction is a 
voltage source, or a current source. A 0 will produsc a 
voltage source, whereas a -1 will produce a current 
source.

WriteSourceCard: 
diar[10] AMPL

This member is the amplitude of the fimction in 
floating point format.

WriteSourceCard: 
char[10] TStart

This member is the starting time of the function in 
floatr’ig point foim‘’t,.

WriteSourceCard: 
char [10] TStop

This member is the stopping time of the fimction in 
floating point foiiuat.

1.10.4 Comments

See the class structure diagram for the Source_ Card class (figure 6)

M

1.10.5 Revision History 

First Revision: 01/02/95
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1.11 The Output_Variable_ eqiiest__Card Class
1.11.1 Class Description

This class inherits the methods and data members of the Power_System_Data_Card class. It 
cpfltains functiouality to write all details which are specific to ATP Switch cards and are not 

ailable in the Power System Data Card class (see List of Methods). This functionality includes 
writing the variable names for all of the variables whose output is required.

1.11.2 List of Methods

void
Output_VariabIe_i<.equest_Card()

t:;onstmctor

-Output Variable Request Card( 
)

Destructor

void WriteVariableName (char[6] 
VariableName)

'fhis method writes each variable in the Output 
variable request card ie. each variable for which an 
output is requested.

void WritePlotAUVariablss() ITiis method writes a 1 in column 2 of the Output 
Variable Reque.st card indicating that the voltage of all 
nodes is required.

1.11,3 List of Data Members

Description

WriteVariableName: 
charl6] VariableName

This is the variable name of the node for which output 
is required.

I .

1.11.4 Comments

None
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First Revision: 01/02/95

1.11.5 Revision History

: .,v i

: '

1.12 The RLC__Branch ClasF
1.12.1 Class Description

ITiis class inherits the methods and data members of the RLC Branch class and coutaiiis 
fimctionality to write all details which are specific to Simple RLC Stanch cards and are not 
available in *he RLC_Branch class (see List of Methods). ITiis fimcttonalit>' includes writing the 
lutt^ed or distributed resistance, capacitance, and inductance.

1.12.2 List of Methods

Description

void RLC_Braach ( ) Constructor

-RLC  ̂ janch ( ) Destructor

void WriteRLC (char[10] 
Resistance, char[10] Inductance, 
char[10] Capacitance)

This method is used to write the variables R, L, and C 
which make up the hxmped or distributed resistance, 
inductance, and capacitance.

1.12.3 List of Data Members

iVTewber Name Description

WriteRLC: 
char[IO] Resistance

The resistance of the RLC branch.

WriteRLC: 
char[10] Inductance

llie  inductance of the RLC branch.

WriteRLC: 
char[10j Capacitance

The capacitance of the RLC brancii.

1.12,4 Comments

See the class stnicture diagram for the RLC Branch class (figure 7)
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First Revision: 01/02/95

1.12,5 Revision History

1.13 The Piecewise_SgArr Class
1.13.1 Class Description

This class inherits the methods and data members of tlie Branch_Card class and contains 
finictionality to write all details wl)ich are specific to Piecewise-lLnear Model Snrge Arrester cards 
and are not available in the Branch_Card class (see List of Methods).

1.13.2 List of Methods

void KecewiseSgArr ( ) Constructor

-jrtecewise _SgArr ( ) Destructor

void WriteSgArrDetails(char[10] 
Vflash, char[10] Tdly, char[I0] 
JUMP, charllO] VSeal)

This method is used to write the variables Vflash,
Tdly, Jump, and Vseal, which make up the parameters 
of the piecewise linear modelled surge arrestor which 
are not written in the Bnmch Card class.

void WriteVICharacteristics 
(charflO] V, char[10] I)

This method is used to write the set of cards 
speclfyiag the piecewise-linear v-I characteristic.

1.13.3 List of Data Members

Writer gAiiDetails; 
char[10] VHash

Tlie branch voltage at which breakdown of the spark 
gap occurs in floating point format, in vohs.

WriteSgArrDetails: 
char[10] Tdly

The earliest tune after flashover that the arc can 
extinguish at a current zero, in floating point fonnat, in 
seconds.
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Description

WriteSgArrDetaiis; 
charno] Jump

The specific segment of the piecewise-linear v-I 
characteristic at which conduction begins after 
flashover in floating point format.

WriteSgArrDetaiis: 
charj 10] VSeal

the threshold value of branch voltage for arc 
extinciion, in floating point foraiat, in vohs. If no 
thresliold vahie exists then leave blank.

WriteVlCharacteristics: 
chart 10] V

Tlie kth inflection point on the piecewise-linear 
characteristic in floating point fonnat, in volts.

WritcVlCharacteristics:
char[10]l

The kth inflection point on the piecewise-linear 
characteristic in floating point format, in amps.

t.13.4 Comments

None

1.13.5 Revision Fistory 

First Revision: 01/02/95

#

1.14 The Exponential SgArr Class
1.14.1 Class Description

This class inherits the methods and data members of the Branch Card class and contains 
fimctionaltly to write all details which are specific to Exponential Model Surge Arrestor cards and 
are not available in the Branch Card class (see List of Methods), 'fhis fvnctionality includes 
Vtiiling the ZiiO identifier IDEN, the Vref and Vfla^i variables and the exponential segment cards 
defining the ejq)oncntial fimction (see User Reference Manual explanation of exponential 
modelled surge arrestor).

1.14.2 List of Methods

Method IName Description

void Exponential SgArr ( ) Constructor
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~Exponential_SgArr ( ) Desti-uctor

void WfitsSgArrDetails (char[25] 
VRef, char[25] VFlash, char[25] 
MU1.T, char[25] EXPON, 
char[25] VMIN)

Tliis method is used to write the variabJes Iden (5555 
in the case of the exponential surge arrestor), VRe^ 
Wlash, MULT, EXPON, ani VMIN, which make up 
the parameters of the exponential modelled surge 
arrestor which are not written in the Branch_Card 
class as well as the parameters of the exponential 
function described by the equatiop for the exponential 
surge arrestor (See User Reference Manual - Chapter 
7 - Element Details - Exponential Model Surge 
Arrestor).

? .14.3 List of Data Members

WriteSgArrDetails; 
char[3] Iden

The string variable which contains the iden string 
'5555' (the ZnO identifier).

WritelsgArrDetaUs: 
char[25] VRef

The value of Vref in the defining function, in floating 
point format, in volts. The defining firaction is:

VREF
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Member Name Bescdption

WriteSgArrDetails: 
char[25] Wlash

The normalized (vith respect to Vret) voltage at 
which breakdown in the spark gap occurs, in floating 
point format. For gapless surge arrestor, enter any 
negative number such as -1.0)

WriteSgArrDetails: 
char[25] MULT

The value of MULT in the defining equation, in 
floating point format (See VRef).

WriteSgArrDetails; 
cbar[25] EXPON

The value of EXPON in the defining equation, in 
floating point format (See Vref).

W'riteSgArrDetails 
char[25i Vf ÎIN

ITie normalized (with respect to VRef) voltage above 
which the above values of MULT and EXPON are 
applicable (until the next value of VMIN if any).

WriteSgArrDetails
char[3]
SegmentT erminationString

TTie string '9999' needed to terminate the e?q)onential 
surge arrestor cards.

'\

I ^
'[

1.14.4 Comments 

None

1.14.5 Revision History 

First Revision: 01/02/95
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1.15 The Xformer Class
1.15.1 Class Description

1 hjij r-^ass inherits the methods and data members of the Branch Card class. It contains 
fimctkmality to write all details which are specific to Transformer Branch cards and are not 
available in the BranchCard class (see List of Methods). This functionality hicludes wilting the 
entire paran^ter fist or data card collection of a single phase transformer, but not the preceeding 
data card for a three phase transformer.

1.15.2 List of Methods

Beserfption

void XfonBBT ( ) Constructor

-Xformer ( ) Destructor

void Wi&eTransformerCard 
(ohar[103 Ref; char[10] Istdy, 
ditr[10] iĵ Stdy, char[10] 
BUSTOP, diar[10] RMAG)

This method is used to v/rite the first in the collection 
of data cards relating to a transformer. This card 
meludes details of the current and flux components to 
be used in the steady state initialisation as well as the 
core loss, and a unique name for the transformer.

void WriteCurrFluxCard 
(diar[16] Curr, char[16] Flux)

This method is used to write the flux cards which must 
follow the transformer card (previous method) 
describing the piecewise-linear flux versus magnetising 
current characteristic, The cmve must me 
monotonically increasing. If no flux cards are inserted 
tlien the magnetising current is assumed to be zero, 
'fliis method also write the tennination card for these 
flux cards.

void WriteWindingCard (char [10] 
Rk, char[lO] Lk, char[10] Nk)

This method is used to write the winding cards which 
follow the previous two cards described. Each winding 
must have a number which is written to the ITYPE 
variable (recommended to start at 01). The winding 
resistance, leakage inductance, and number of turns 
are also written in this card.
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1.15 The Xformer Class
L 15.1 Class Description

Tiiis class inherits the methods and data members of th'i Branch Card class. It contains 
functionality to write all details which are specific to Transformer Branch cards and are not 
available in the Branch Card class (see List of Methods). This functionality mcludes writing the 
entire parameter list or data card collection of a single phase transformer, but n ot the preceeding 
data card for a three phase trar sformer.

1.15.2 List of Methods

f"

Medjod Name BescriptiOB

void Xformer ( ) Constructor

-'Xformer ( ) Destructor

void WriteTransformerCard 
(char[10] Rei  ̂char[10] Ist%  
char[10] ’JfStdy, char[10] 
BUSTOP., char[10] KMAG)

Tliis method is used to write the first in the coUection 
of data cards relating to a transformer. This card 
includes details of the current and flux coiiqjonentsto 
be used in the steady state initriisation as well as the 
core loss, and a unique name for the transformer.

void WriteCuirFluxCard 
(char[16] Curr, char[16] F  x)

This method is used to write the flux cards ̂ i c h  must 
follow the transformer card (previous method) 
describing the piecewise-lmear flux versus magnetiOTg 
current characteristic. Ihe curve must me 
monotonically increasing. If no flux cards are inserted 
then the magnetising current is assumed to be zero. 
This method also WTite the termination card for these 
flux cards.

void WriteWindingCard (char[10] 
Rk, char[10] Lk, char[10] Nk)

i..... ....................................................

This method is used to write the winding cards which 
follow tlie pre\dous two cards described. Each winding 
must have a number which is written to the ITYPE 
variable (recommended to start at 01). The winding 
resistance, leakage inductmce, and number of tums 
are also written in this card.
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1.15.3 List of Data Members

Member N«i»e

WriteTiansfonnerCard; 
cbar[10] Ref

The reference name of an identical transfonner (name 
entered in the BUSTOP field of that transformer's first 
card), whose parameters are to be duplicated for this 
transformer (if such a transformer exists - else leave 
blank).

WriteTransformerCard; 
char[10] Isidy

The current component of the point on the linear 
characteristic of the flux versus magnetising ciurent 
characteristic to be used in the steady state 
initiahsation in floating point format, in amperes.

WriteTransformerCard: 
charflO] i|fStdy

flux component of the point on the linear characteristic 
of the flux versus magnetising current characteristic to 
be used in the steady state initialisation in floating 
point format, in webeis.

WriteTransformerCard; 
cliar[10] BUSTOP

A unique name given to this transformer vdiich can 
then be entered in the Ref flelds of another transformer 
to indicate that they have similar parameters.

WriteTransformerCard: 
chart 10] RMAG

Tlie Core Loss expressed as a linear resistance in 
parallel with the magnetisation inductance in floating 
point format, in Q. ITie default value is ».

WriteCurrFluxCard: 
char[16] Curr

The current associated with the re.spective breakpoint 
of the flux versus magnetising current characteristics 
in floating point format, in amperes.

WriteCurrFluxCard: 
char[16] Flux

The flux associated with the respective breakpoint of 
the flux versus magnetisation current characteristic in 
floating point format, in webers.

WriteWindiagCard: 
charl'lO] Rk

The winding resistance in floating point format, in Q.

W'riteWindmgCard: 
char[10] Lk

The winding leakage inductance in floating point 
format, in mH (XOPT -  0.0) or Q (if XOPT -  
frequency at which the inductive reactance is to be 
specified). Only LI can be zero.
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Member Name
..

WriteWindingCard:
char[10]

The number of turns of the winding specified in 
floating pomt format. Since only ratios are important, 
the rated vokage for each winding can be specified 
mstead of the munber of turns.

1.15.4 CommeGis 

None

1.15.5 Revision History 

First Revision: 01/02/95

1.16 The Ximssioii_Line Class
1.16.1 Oass Description

This class iaherits tiie methods aud data members of the Branch_Card class. It coQ.’ains 
fimctioDalky to wiTte ali details which are specific to Transmission Line Branch cards (including 
all methods which write details common to the Nominal-Pi model, Equi\ aient-K model, and 
Modal Parameters model) and are not available in the Branch_Card class (see List of Methods}. 
This fimctionality includes running the Line Constant add on program to A W  (The JMARTI add 
on is run from the MARTI Xmission Line Class).

l.K-J List of Methods

\

m

void Xmission Line ( ) Constructor

~Xmission_ Line ( ) Destructor

void WritelnitLineConstants ( ) This method is used to write the initial commands 
which invoke Line Constants (add on program) 
including the strings 'LINE CONSTANTS, and 
invoking the 'BEGIN NEW DATA CASE' string in 
the Data^Case class.
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;
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' f '

Medtod Name

void WriteLineConctantsBranch 
(char[63 Nodel, char[6] Node 2, 
char[6] Node3, char[6] Nods4, 
char[6] Node 5, char[6] Node6, 
char[6] Node?, char[6] Node 8, 
char[6] Node9, char[6] NodelO, 
char[6] Node 11, char[6] Nodel2, 
int Metriclncluds, int 
T^requencylnclude)

vuiJ WriteConductorCard (int 
Iphase, char[10] Skin, char[10] 
Resis, char[iO] Diam, char[10] 
Horiz, chai[10] Vtower, char[! Jj 
Vmid, char[10] Separ, char[10] 
Alpha, char[10] Nbund)

void WriteFrequencyCard 
(char[10} RHO, char[iO] Freq, 
cii; r[5] ICPR, char[5] IZPR, in ; 
ICAP, char[10] Dist, int IPIPR, 
int ISEG, int Mutual, int Idee, int 
Ipnt, int Ipun, int Modal, int Tr)

This method writes the Branch card to the Line 
Constants file. 'ITiis card involves naming the left and 
right nodes of all of the overhead transmission line 
condurtors grouped m pairs corresponding to each 
phase conductor. This method also writes the 
'METRIC string to convert the units used to u n its .^  
if required, and the 'FREQUENCV string if this has 
been requested.

This method writes the parameters of the conductor 
cards. It is called for each of the three conductors in 
the transmission line, and includes details such as the 
phase number of each conductor, the skin ratio, the 
DC resistance, the outside diameter of the conductor, 
etc.

This method write the Frequency card to the Line 
Constants file. This includes the ground re.sisiivity, the 
frequency at which the LINE CONSTANTS program 
should be run etc.

1.16.3 List of Data Members

i

Member Name Description

Writel.ineConstantsBranch: 
char[6] Nodel, Node2, Node3 
Node4, NodeS, Node6 Node?, 
NodeS, Node9, NodelO, Nodell, 
Nodel2

These are the left and right node names of the 
conductors on the overhead transmission line. Usually 
only the first 6 names are used.

WriteLineConstantsBranch: 
int Metriclnclude

ITiis is a binary flag which is True if the 'METRIC 
keyword is needed (to override the english units 
default - feet, miles etc).
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WriteLineConstantsBranch: 
int WriteFrequcncy

This is a binary flag which is True if the 
'FREQUENCY' keyword is needed {requests a 
frequency analysis of the line parameters - if this is 
True, the associated frequency cards must be included 
immediately following the Conductor Cards.

WriteConductorCard: 
int Iphase

The Phase Number in Integer ibrmat of the conductor

WriteConductorCard: 
char[IO] Sidn

The skin ratio: ratio of the thickness of a tubular 
conductor to it's outer diameter in real number format 
- use 0.5 for solid conductor.

WriteConductorCard: 
char[101 ResLs

The DC resistance of conductor in real number format, 
inCJ/km.

WriteConductorCard: 
char[10] IKam

The outside diameter of tubular conductor in real 
number format, in cm.

WriteCcnductorCard; 
char[10] Hoiiz

The horizontal separation of the centre of the 
conductor from some arbitrary reference, in real 
number fomut, in metres.

WriteConductorCard: 
char[10] Vtower

The height of the conductor at the tower, in real 
number format, in metres.

WriteConductorCard: 
char[10] Vmid

The height of the conductor at raidspan, in real 
number format, in metres.

WriteConductorCard: 
char[10] Separ

The separation between adjacent subconductors in real 
number format, in cm.

WriteConductorCard: 
cliar[10] Alpha

The angular position of first siibconductor (any 
subconductor) from horizontal, in real number format, 
in degrees. Positive angles are measured counter­
clockwise.

WriteConductorCard: 
char[10] Nbund

The number of subconductors in the bundle in integer 
format.

WriteFrequencyCard; 
char[10] RHO

The ground resistivity in real nimiber format, in Qm

WriteFrequencyCard: 
cliar[lO] Freq

Tlie frequency of the LINE CONSTANTS calculation 
in real number format, in Hz. For Logarithmic 
frequency sweeping this is the starting frequency.
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Member Name

WriteFrequcncyCard; 
char[5] ICPR *

TTiis is a flag for requeating respective distributed 
shunt capacitance or susceptance matrices as output 
(also see ICAP) It is a char variable because the value 
of this variable determines which column to put a 1 in. 
The columns are as follows:

30 -> [C] ’ or [o>C’] ‘
31->IC eT ' o r[(o C ,r
32 -> [CsT‘ or [o>Cs'] ‘
33 -> [C] or [o)C]
34 -> [Ce'] or [o>Ce']
32->[Cs1or[6)C3-]

The subsciipts sigtiify;
none ~> unreduced system - each physical 
conductor has a row or column matrix, as 
does each ground wire.
E -> cquivaient phase conductor 
parameters (after elimination of ground 
wires and the bundling ofpha^ie 
conductors).
S -> symmetrical component parameters 
of the equivalent conductors.
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Description

WriteFrequencyCard; 
char[5] iZPR ’

This is a flag for requesting respective distributed 
series impedance matrices as output, ft is a 'char* type 
\ ariable because the value of this variable determines 
which column to put a 1 in.
ITie columns are as follows;

37-> [Z]
33->[Z,‘]
39->[7,']
•10 - '  [Z'J ’
41 -> [Zh’] ’
42->rZ3T’

The subscripts are as before.

WriieFrequeneyCard: 
in i iq  >

This is a flag for whether [C] or fosC] is rt(i«i' ed (for 
the ICPR request). A 1 indicates [C'J, vvdiile a 0 
indicated [wCJ.

WriteF^equen cyCard: 
charflOj £Hst

The length of the traosmissioii line in real number 
format, in km.

WriteFrequencyCard; 
int IP m i

This is a flag for requesting EQIIIVALENT-PI model 
matrices as output (either in admittance form [Yj or in 
impedance tbrm [Z]) - a Hs placed in the column 
indicated by IPIPR. The options are:

54->[Y]
55->lY,]
56 -> [Z]
57~>[Z,]

\

#

1 . )
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Member Name

WriteFrequencyCard: 
int ISEG

lliis is a flag for specifying continuity of ground wires. 
The options are 0 for continuous ground wires 
(normal situation), and 1 for segmented ground wires 
(cut at .short intervals).

WriteFrequencyCard: 
int Mutual

Thi.s a Hag for indicating the presence of a 
comaiunication circuit parallel to the power circuit. A 
0 indicates no communication circuit wiiile a t 
indicates the pre,^ence.

WriteFrequencyCard; 
int Idee

This is left blank for the normal single frequency hne. 
For logarithmic frequency sweeping, Idee is the 
number of decades to be swept, in integer format.

WriteFrequencyCard: 
int ipnt

This is left blank for the normal single frequency iine. 
For logarithmic frequency sweeping, Ipnt is the 
number of points per decade for which line constants 
are to be calculated, in integer format.

WriteFrequencyCard: 
int Ipiu)

This is a flag to indicate whether or not the Nominal- 
Pi model is reqwred. A 1 (Tnie) indicates that it is, 
and will write the string '44' in columns 66-68.

WriteFrequencyCard: 
int Modal

Tliis is a flag to indicate w'hether the transmission line 
is continuously transposed or mittansposad. A 0 
indicates that the line is continuously transposed while 
a 1 indicated that it is untran.sposed.
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Member Nam^ Description

WriteFrequencyCard; 
int Tr

This is a flag foi requesting either tlie full complex, or 
real part only, transformation matrix for the modal 
analysis of imtransposed lines;
0 -> real part only - used generally 
-9 -> foil complex tran&formation matrix 
- 1 -> user-defined transformation matrix supplied 
immediately following the fiustl frequency card.

1.16.4 Comments

See the Class Structure diagram for the Xnii3stoii__Line (figure 10).

1.16.5 Revision History 

First Revision: 01/02/95

1.17 The Fortraii__Rel_Eiemeiit Class
1.17.1 Cl?ss Description

Tliis class inherits the methods and data members of the TACS_EIement class. It contains 
fimctionality to write all details which are specific to Fortran Relationship TAGS cards and are 
net available in tlie TAGS Element class (see List of Methods). 'Ibis fimctionality includes writing 
the Fortran relationship to the card.

1.17.2 lis t  of Methods

Method Name Bescripti™

void Fortran Rel Element ( ) Constructor.

- Foitran Rel Element ( ) Destructor.

void WriteFortranStatement 
(charflOO] FortranStatement)

This method is used to write the Fortran Relationship 
statement relatmg to the Fortran rclationdnp element 
to the data case.
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1.17.3 List oi Data Members

Member Name Description

WriteFortranStatement: 
char[100] FortianStatement

This is a variable which contains the Fortran 
relistionship string.

«
!i

1.17.4 Comments

None.

1.17.5 Revision History 

First Revision. 01/02/95
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1.18 The Coiitroller_Topology__Eiem Ciass
1.18.1 Class Description

This class inherits the methods and data members of the TACS^Eleraent class. It contains 
fiinctionality to write all details which are specific to Controller Topology TAGS cards and are 
not available in the TACSElement class (see List of Methods). This fimctionality includes writing 
the three data cards required to create a (Controller Topology element including writing the input 
names, muneraiors, and denominators.

1.18.2 List Of Methods

Dejscription

void Controller Topoiogv Elem 
( )

Constructor.

-CotttroflerT op ology_Elem Destmctor

void WriteControUerCard (int N, 
char[6] Output, char[6] Input I, 
char[6] Inpi:t2, char[6] Inputs, 
char[63 Input4, char[6] Input5, 
char[6] K, char[6] FixedLo, 
char[6] FixedHi)

This method is used to write the first controller card 
wWch includes the input names, the order of the 
highest power of the denominator, and the output 
name.

void WriteNumeratorsCoeffs 
(char[10] Nl, char[10] N2 
char[10] N3, charflO] N4 
chartlO] N5, char[103 N6 
chaiilO] N7)

This method is used to write the numerators of the 
controller topology element to the data case.

void WriteDenoUiinatorsCoefFs 
(char[10] Dl, diar[10] D2 
chart 10] »>3, char[10] D4 
char[10] i)5, char[10] D6 
char[10] D7) j

ITiis method is used to write the denominators of the 
controller topology element to the data case.
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1.18.3 List of Data Members

■The Data Case Unit

Member Description

WriteControlierCard;
intN

This variable is the order of the highest povwer of s, the 
denominator - th»> order of the numerator must be less 
than or equal 1 o tue order of the denominator

WriteCoutroUerCard: 
char[6] Output

The name of the ou {.ut p it, meter.

WriteContro!lerCard: 
char[6] Input 1, cfaar[6] Input2, 
char[6] InputS, char[6] Input4, 
chaff6] Input?

The name.s of the 5 input paramete aic i^aing tiieir 
sign (-/+).

WriteControlierCard: 
char[6] K,

'fhe gain in floating point format.

WriteControlierCard: 
char[6] FixedLo

The fixed low limit of the output parameter in floating 
point format.

WriteControlierCard: 
char[6] FixedHi

The fixed high limit of the output parameter in floating 
point format.

WriteNumeratorsCoefFs 
char[10] N l, char[10] N2 
char[10] N3, charflO] N4 
char[10] N5, char[10] N6 
char[10] N7

The numerator coefficients in the transfer fimction in 
floating point fonnat.

WriteDenominatorsCoefts: 
char[l01 Dl, char[lO] D2 
char[10] D3, char[iO] D4 
char[10i D5, char[loj D6 
char[10] D7

The denominator coefficients in the transfer function in 
floating point fonnat.

1.18.4 Cuiiiments

None

1.18.5 Revision History

First Revisiau. 01/02/95
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1.19 The TACS^Special__Device Class
1.19.1 Class Description

This class inhents the methods and data members of the TACS Element class. It contains 
functionality to v/rite all details which are specific to TACS Special Devices cards and are not 
available in the TACS_Eleraent class (see List of Methods). This functionality inchides writing 
the output name, and the input names.

1.19.2 List Of Methods

Metiiod Name

void TACS _Speoial_Bevice ( ) Constructor.

•'TACS_Speciai_Device Destructor

void WriteSpecialDeviceCard 
(char[6] Output, char[6] Input 1, 
char[6] Input2, char[6] Inputs, 
char[6] Input4, char[6J InputS)

This method is used to write the input names, and the 
output m m  the special device.

1.19.3 List of Data Members

Membei Wame

WriteSpecialDeviceCard: 
char[6] Output

The name of the output parameter.

WriteSpeciaDeviceCard: 
char[6] Input!, char[6j Iuput2, 
char[6] Inputs, char[6J Input4, 
char[6] InputS

T̂ ie names of the 5 input parameters including their 
sign (-/+).

1.19.4 Comments

None

1.19.5 Revision History
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First Revision: 01/02/95

1.20 The TACSControlledElement Class
1.20.1 Class Description

This class inherits the methods and data members of the TACS_Eiement class. It contains 
functionality to write all details which are specific to TAGS Special Devices cards and are not 
available in the TACS__Element class (see List of Methods), This jfimctionality includes writing 
the TAGS string in for tlie TAGS controlled element.

1.20.2 Lwt Of Methods

Method Name

void TAGS Coctrolied Element 
( )

Gonstnictor.

~TAGS_ControUed__E!ement Destructor

void WriteTACSString ( ) This method is used to write the 'TAGS' string to the 
TAGS controlled component.

1.20.3 List of Data Members

char[3] TACSString The'TAGS'string

1.20.4 Comments

None

1.20.5 Revision History 

First Revision: 0 i/02/95
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1,21 The Stj îidard Switch Class
1.21.1 Class Description

This class inherits the methods and data members of the Switch Card class. It contains 
fiwctiouality to write all details which are speciilc to Standard Switch Switch cards and are not 
available in the Switch_ Card class (see List of Methods), This fimctionality includes v\Titing all 
of the details of the standard switch other than the Itype, which is written by the Switch_Card 
c Ih s s , aad the Nodel and Node2 names, which are written by the Data_Card class.

1.21.2 List of Methods

Method Name

void Standard_Switch ( ) Constructor

--Standard_Switch ( ) Destructor

void WriteStandardSwitchCard 
(char[10] TClose, char[10] 
TOpen, char[10] IE)

Hiis method writes the main Standard Switch card to 
the data case. This includes the start time, stop time, 
and current threshold of the switch.

1.21.3 List of Data Members

WriteStandardSwitchCard; 
char[IOj TClose

The switch closing time in floating point format, in 
seconds. Entering -1.0 requests that the switch be 
closed during the initial establishment of steady state 
conditions.

WriteStandardSwitchCard; 
char^lO] TOj)en

The start of attenqjted switch opening in floating point 
format, in seconds. Entering 0.0 or leaving blank 
requests the switch to be open at the start of the 
skaulatioE (must have been previously closed by 
setting Tclose to -I.O).

WriteStandardSwitchCard: 
char[lO] IE

Tlie current threshold coiTesponding to the switch 
actually opening, in floating point format, in aaq>eres.

1.21.4 Comments
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None

1.21.5 Revision History

First Revision: 01/02/95

1.22 The Open/CloseSwitch Class
1.22.1 Class OestTj/ion

This class inherits the methods and datr* embers of the Swdtch Card class. It coataiiis 
functionality to write all details which are s ,̂ecific to opening and closing switches Switch cards 
and are not available in the Switch Card ciass, and are generic to both the opening and closing 
switches (see List of Methods). This functionality includes writing the average closing time, and 
the stan dard deviation of the jitter in the switch closmg time.

1.22.2 List of Methods

Descnjption

void Open/Close_Switch ( ) Constructor

'-Open/Close_ Switch ( ) Destructor

void WriteOpen/CloseSwitchCard 
(char[10] TAV, char[iO] TSD)

This method writes the main Opening or closiag 
Switch card to the data case. This includes the average 
closing time of the switch, and the standard delation 
of the jitter in the switch closing time.

1.22.3 List of Data Members

Member Name Description

WriteOpen/CloseSwitchCard: 
char[10] TAV

The average closing time of the switch in floating 
point format, in seconds.

WriteOpen/CloseSwitchCard: 
char[10] TSD

ITie standard deviation of the jitter in the switch 
closmg time in floating point format, in seconds.

1.22.4 Commeuts
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None

1.22.5 Revision History

First Revision: 01/02/95

1.23 The Open/Close_Slave_Switch Class
1.23.1 Class Description

This class inherits the methods and data members of the Switch_Card class. It contains 
&nctionality to write all details v\4iich are specific to the slave openi);;  ̂*>nd slave closing switches 
Switch cards and are not available in the Switch_Card class, and are generic to both the slave 
opening and dave c lo^g  switches (see List of Methods). This fimctionaHty includes writing the 
average delay in closing of tfe? switch with respect to the master switch, and the standard 
deviation of the delay, as v/ell ai writing the uode names of the master switch.

1.23.2 List of Methods

Method Name l>escrjptiDs

void Open/Close Siave_ Switch ( ) Constructor

~Open/Close_Sl3ve_Switch ( ) Destructor

void
WriteOp eaCloseSlaveSuilchCard 
(char[IO] 'IUEL,\Y(AV), char[10] 
TDELAY(SD), CHAR[6] NodeS, 
char[6] Node6)

This method writes the main opening or closing slave 
switch card to the data case. This inchides the average 
delay in closing time of this slave switch, and the 
standard deviation of the delay in closing of this slave 
switch with respect to the master svvitch.The node 
names of the master switch are also written by this 
method
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Member Nftoie Description

WiiteOpeaCloseSlaveSwitchCard; 
char[10] TDELAY(AV)

The average delay in the closing of this slave switch 
with respect to the master switch in floating point 
fomiat, in seconds.

WriteOpea'CloseSlaveSvitchCard; 
char[10] l'DELAY(SD)

ITie standard deviation of the delay in closing time of 
this slave switch with respect to the master switch in 
tioating point format, in seconds.

WriteOpen/CloseSIaveSwitchCard: 
'jhar[6J Node5

The name of the left / top node of the master switch.

WriteC^en/CloseSlaveSwitchCard: 
char[6] Node6

The name of the right / bottom node of the master 
sivitch.

1.23.4 Comments

None

1.23.5 Revision History 

Fii St Revision: 01/02/95

1.24 The SystematiceClosingSwitch Class
1.24.1 Class Description

'Iliis class inherits the methods and data members of the Switoh_Card class. It contains 
fimctionality to write all details which are specific to Systematic Closing Switch (systematically 
increasing the time of switching to compare results) cards and are not available in the 
Switch Card class (see List of Methods). This fimctionality includes wiiting the entire list of 
paiameters of a switch whose closing tune is ^stematically increased, except for the Itype vAlch 
is written by the Switch_Card class, the node names, which are wiitten by the Data_Card class, 
and the output type which is "WTitten by the Power_Systems_Data_Card dass.
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1.24.2 List of Methods

Method N«i»e Dje$eriptio&

void Systematic Closing Switeh( ) Constructor

-Systematic fJiosing Switch ( ) Destructor

void
WriteSystemClosingSwitchCard 
(char[I01 T, char[10] DEIT, 
CHARIID] NSTEP)

This method wiite ihe parameters of the 
systematicaUy increasing closing time svvitch. These 
parameters include the mean closing time or the initial 
closiag time of the switch, the time increment for the 
systematic increase of closing time, the number of 
time increments, and the 'SYSTEMATIC string 
required for this card.

1.24.3 List of Data Members

WriteSystemClosingSvwtchCard: 
char[10] T

The mean closing tunc (IlEST = 0) or the initial 
closing time (ITEST = 1) iu floating point format, in 
seconds - ITEST can be found on the SYSTEMATIC 
MISCELLANEOUS DATA CARD.

WriteSystemClosingSwitchCard: 
char[lO] DELT

TTie time increment for the s>'stematic increase of 
closing time in floating point format, in seconds.

WriteSystemClosingSwitchCard: 
char[6] NS'i'EF

'Ihe number of time increments in floating point 
format.

WriteSystemClosingSwitchCard: 
CHAR[IO] SystematicString

This is a variable which contains the string 
‘SYSTEMATIC which must be written to the 
s\'stematic closing switch data card.

i •
1'

1.24.4 Comments

None

1.24.5 Revision History 

First Revision: 01/0//95
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1.25 The Const_Delay_Slave_Switch Class
L25.1 Class Descdption

This class iuherits the methods and data members of the Switch Card class. It contains 
functioiialityto wiite all details which are specific to Constant Delay Slave Switch caids and are 
not available in the Switch Card class (see List of Methods), lliis functionality include.s writing 
the entire list ol parameters for the constant delay slaved switch wth the exception of those 
parameters which are written in classes which are inherited by the Const Delay Slave Switch 
class.

1, 25.2 List of Methods

i>«scripiio{i

void Const Delay_SIave Switch() Constructor

-Const Delay Slave Switch ( ) Destraclor

void WriteConstDelaySwitchCard 
(char[IO| Tconst, char[6] NodeS, 
CHAR[6] Nodeb)

This tjiethod write the parameteis of the constant 
delat slave switch. These parameters include the node 
names of the master switch, and the constant delay in 
closujg the slave switch.

1.25.3 List of Bata Members

Member Name Descriptioso!

WriteConstDelaySwitchCard: 
char[10] 1 mst

The constant delay in closing of this slave switch with 
respect to the master switc *n floatin" point format, 
in seconds.

WriteConstDelaySwitchCard: 
diar[6] NodeS

'llie name of the left / top node of the nrasier switch in 
this case.

WriteConstDelaySwitchCard: 
char[6] Node6

The name of the riglit / bottom node of the master 
switch in thir, case.

WriteC’oustDelaySi’dtchCard: 
char[10] Sy< tc;:iiK*icString

1.................- • ■ . ■■ ■

Tiiis is a variable which contams the string 
'SYSTEMATIC wliich is needed in the card for the 
constant delay slave switch.
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1.25.4 Commeots

None

1.25.5 Revision History

First Revision; 01/02/95

1.26 The TACS_Source Class
1.26.1 Claims Description

This class inherits the methods and data members of the Soui . Card class, ft contains 
functionality to write all details which are specific to TAGS (Transient Analysis of Control 
Systems) Source cards and are not available in the Source_Card class (see List of Methods). IMs 
fiuictionality includes writing the output name, the amplitude, the start time and the stop time to 
the data card.

1.26.2 List of Methods

M.ybtod-'Naair" ■

void TACS Source ( ) Constructor

- TACS Source ( ) Destmctor

void WriteTACSSourceCard 
(char[10] Output, char[10] A, 
char^lO] Tstait, char[10] Tstop)

This method v/rite the parameters of the TACS 
source to the caid. These paiaraeters include the 
name of the output from this TACS source, the 
amplitude of the source, the delay before the som ce is 
activated, and the stop time of the source.

' •   ̂

i j
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Member Name Oescrtptlott

WriteTACSSourceCard: 
char| lOj Output

Tiie pame assigned to the output of this source.

WriteTACSSourceCard: 
char[iOj A

The amplitude of this soarct in floating point format, 
in volts or amperes.

WriteTACSSourceCard: 
char[iO] Tstart

The delay before the source is activ'ated in floatiiig 
point format, in seconds. Ihe source value will be 
zero during this delay

WriteTACSSourceCard: 
char [10] Tstop

The time at which the source is terminated - source is 
returned to zero, in floating point format, in f.'̂ econds. 
If this is left blank the source will continue 
indefinitely.

1.26.4 Comments 

None

1.26.5 Revision History

First Revision: 01/02/05

1.27 The User_Defmed_Source Class
L27.I Class Desjicription

lliis class inherits ihe methods and data members of the Source_Card class. It contains 
functionality to write all details which aie specific to User Defined Source cards and are not 
available i»v the Source Card class such as writing the v-t cards following a ussr defined source 
card (sec ■ ist of Methods). This fimctionality includes writing the cards which specify the value 
of the I! r defined source at a particular simulation time as well as the termination card for the 
User Defined Source,
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1.2'  ̂i  Lis; of Methods

Mctho<: Name Dcscriptiott

void User Defined Source ( ) Constructor,

~User_Dcl7ned_Source ( ) Destructov'.

void WiiteUserDefSourceCard 
(char|101 USRCE)., char[10] 
USRCE2, char[10| USRCE3)

This method writes the values of the user-defined 
sources (at the particular time step corresponding to 
the number of the element USRCE).

1.27.3 List of Data Members
r

Member N«me Description
1 WriteUserDefSourceCard: 

char[10] USRCEl, char[IO] 
USRCE2, char[10] USRCE3

Tfl'e values of the user-defined sources (at the 
particular simulation time step) in floating point 
fannat, in volts or amps

f
WriteUserDetSourceCard: 
char[3] TerminationString

The string '9999' needed to indicate that the user 
defined source cards have all been placed in the data 
case.

1.27.4 Comments

None

1.27.5 Revision His tory 

First Revision: 01/02/95

1.28 The SmusoidalFimct^Source Class
1.28.1 Class Desi’riplion

'riiis class inherits the methods and data members of the Source Card class. It contains 
fimctionality to write all details which are specific to Sinusoidal Function Source cards ;hk! :ii < 
not available in the Source Card class (see List of Methods). This fonctiJW iltii ■HcliidcK wTitiiii*: 
fr .squency of the sinusoid, the initial condition of the sinusoid and the ilag dclcnniiie 
whether this initial conditio n is in seconds or degrees.
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1.28.2 List of Methods

M«thod Name Pescriptio0 ^ ,

void Sinusoidal_Funct ( ) Constructor

' Sinusoidal F^mct ( ) Destructor

void WriteSinusoidalFunctCard 
(charllO] Freq, cl)ar[lO] Time-0, 
int A l)

Tliis method writes all of the parameters of the 
sinusov?al fimctiou wiiich are not WTitten by the 
method in the Source_Card class. These parameters 
include the frequency of the sii.:isoid, the initial 
condition of the sinusoid and the flag for determining 
whether the initial condition is in seconds or degrees.

L28.3 List of Data Members

WriteSinusoidalFunctCard: 
char[10] Freq

The frequency of the sinusoid in floating point format, 
in Hz.

WriteSinusoidalFunctCard: 
cliarflO] Time-0

Tlie initial condition of the sinusoid ia floating point 
format in either seconds or degrees depending on Al

WriteSinusoidalFunctCard: 
ifit Al

This is a flag vyliich determines if the initial condition 
described by the Tinse-0 data member is in degrees or 
seconds. A 0 mdicates that the initial condition is in 
degrees while a 1 indicates that the initial concUtion is 
in seconds.

’>s
L28.4 CommcRts

Noise

1.28.S Revision History

i ’irst Rtn'ision: t»i/02/‘*5

I
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1.29 The Step_ruiact_Source Class
1.29.1 Class Description

'Ihis class inherits the methods and data members of the Source_Card class. It contains 
ixmctionality to write all details which are specific to Step Function Source cards and are not 
available k the Source Card class (see List of Mfsthods). 'Ihis functionality invokes creating an 
object of t>ve Mtei)_Funct_Source using the constructor, since all of the fliflctionality needed for 
tl? '"tep Function is included in the Source_Card class.

1.29.2 List of Methods

Method Nam«

void Step Funct^Source ( ) Constiuctor

“Step_Funct_Som’ce ( ) Destructor

1.29.3 List of Data Members

None

1.29.4 Comments 

None

1.29.5 Revision History 

First Revision: 01/02/95

1

130 The Ramp_Funct_Source Class
1.30.1 Class Descriptjcn

This class inherits the methods and data members of the Source Card class. It contains 
functionality to wiite all details which are specific to Ranip Function Source cards aiid are net 
available in the Source_ Card class (see Li<;t of Methods). 'Iliis fimctionality includes writiiig the 
time at which the ramp reaches it's final value.
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1.30.2 l is t  of Methods

void Ramp Funct Source ( ) Constructor

" Ramp Funct Soui'ce ( ) Dcsfructor

void WriteRampFunctCard 
(char[lO] Tinie-0)

This method writes the parameter? of the ramp 
fimction v hich are not aheady \vntten by the 
Source_Cai d class. These parameters include the time 
at which the ramp reaches it's final value.

1.30.3 List of Data Members

Description

WriteRampFunctCard: 
char[10] Time-0

Ihis is the tune at which the ramp reaches it's final 
value (amplitude) in floating point format, in seconds.

1.30.4 Comments

None

130.5 Revision History 

Fit St Revision: 01/02/95

1.31 The Dual Ramp_Funct_Source Class
1.31.1 Class Description

This class inherits the methods and data members of the Somce Card class. It contains 
fimctionality to write all details which are specific to Dual Ramp Function Source cards and are 
not available in the Source_Card class (see List of Methods). This fimctionality includes writing 
tlie time at which the ramp reaches it's peak value, the tail value of the dual ramp, and the time 
at which the ramp has dropped to the amplitude of the tail value.

1.31.2 List of MTethods
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Method Name description

void Dual Ramp Fmict_Source() Constructor

'“Dual_Ramp _Funct_Source ( ) Destructor

void WriteDualRampFimctCard 
(char[10] Time-0, char[10] 
Tailval, char[10] Time-1)

This method writes the parameters of the ramp 
function which are not alread \ \witten by the 
Source Card class. These parameters include the time 
at which the ramp reaches it's peak value, the tail value 
of the dual ramp fimction, and the time at which the 
ramp reaches this tail value.

1.31.3 List of Data Members

J l l l g Dcscriptioo

WriteDualRampFunctCard: 
char[10J Time-0

This is the time at which the ran^ reaches it's final 
value (amplitude) in floating pomt fonnat, in seconds.

WriteDualRampFunctCard: 
char[10] Tailval

The particular value of the fimction tail in floating 
point format, in volts or amps.

WriteDualRampFunctCard: 
char [10] Time-1

The time at which the ramp has dropped to amplitude 
Tailval in floating point format, in seconds.

1.31.4 Comments

None

1.31.5 Revision History

First ReviKion: 01/02/95
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1.32 The Double^Expon Funct Source Class
1.32.1 Class Description

This class inherits the methods and data members of the Source Card class. It contains 
functionality to write all details which are specific to Double Exponential Fimction Source car h  
and are not available in the SourceCard class (see List of Methods).

t.32.2 List of Methods

Method Name Description

void
Double_Expou_ Funct Source {)

Constructor

-Double Expon Funct_Source() Destructor

void WriteDouWeExponCard 
(char[iO] A, char[10] B, char[10] 
C)

This method is used to write the parameters of the 
double exponential fimction which are not written by 
the Source Card class. These parameters include the 
three defining equation parameters A, B, and C.

1.32.3 List of Data Members

Member N m e Oescfiption

WriteDoubleEx[>onFunct: 
char[10] A

The variable A in the defining equation of the double 
exponential fimction:

f(t) = A [ e ® - e “ J.

WriteDoubleExponFunct: 
chartlO] B

The variable B in the above equation.

WriteDoubleExponFunct: 
char[10J C

The variable C in the above equation.

1.32.4 Comments

None

1.32.5 Revision History
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First Revision; 01/02/95

1.33 The Simple^RIX Class
1.33.1 Class Description

This class inlierits the methods and data members of the RLC_Branch class and contains 
functionality to write all detaUs which are specific to Simple RLC Branch cards and are not 
available iir the RLC_Br?»nch class (see List of Methods). This functionality includes creating an 
object of type RLC_Brauch since the entire fimctionality for the siiiq)le RLC branch is included 
in the RLC Branch class.

1.33.2 List of Methods

Membeir Name

void Simple RIX Constructor

-SimpleRLC Destructor

1.33.3 List of Data Members 

None

1.33.4 Comments

None

1.33.5 Revision History 

First Revision: 01/02/95
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1.34 The Distributed_RLC Class
L34.1 Class Descrfption

This dass inherits the niethoils and data members the RLC_Brancb class and contains 
fimctionality to write all details which are specific to Distributed RJ-C Branch cards and are not 
avaWable in the RLCBranch class (see IJst of Methods). This fimctionality inchides writing the 
distance of the line, the format of the inductance and capacitance inputs, and the flag for 
CGOtroiling whether or not the line is transposed.

1,34.2 O ft of Metlk t)ds

Metijod Name

void Simple RLC Constructor

-Sirt^le kLC Destructor

void WiiteDistributedRLCCard 
(char[10] Dist, int fline, iat Ipose)

This method writes the parameters of the distributed 
RLC branch which are not included in the 
RLC_Branch class. These parameters include the 
distance of the branch, a flag for determicirtg the 
’>rmat of the distributed capacitance and uductance 

written in the RLC_Branch class, and a ilag for 
controlling whether or not the line is transposed.

1.34.3 List of Data Members

Member N&me

WriteDisCributedRLCCard; 
char[10] Dist

The line length in floating point fonuat, in km. Must 
be entered as a negative number to sigaal an 
untran^osed line.
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Member Hiuse

WriteDistribu i edRLCCard: 
int ILine

WriteDistributedRLCCard: 
int IPose

Bescripdoa

This is a flag for determining the forPiat of the 
capacitance and inductance in the distritnjted RLC 
branch, 'fhese values are ̂ vritten to the card in the 
RLC_Branch class. The options are as follows: For the 
inductance:

0 -> the modal distributed inductance in 
lloatuig point format in mH/km (if XOFI is 
set to 0.0) or 0/km (if XOPT is set to the 
frequency).
1, 2 -> the mortal surge inqjedance in 
floating point tbrmat, fit Q. 

capacitance;
0 -> the modal distributed capacitance in 
floating point format, in [xF/km (if COPT ~ 
0.0) or ^mho/km (if COPT = frequency).
1 -> modal propagation velocity in floating 
point format, in kru/sec.
2 “> modal travel time in floating point 
format, in seconds (must exceed simula'lon 
time step DeltaT).

This is a flag for indicating if the line is transposed or 
untransposed. A 0 indicates that the line is tranqjosed 
(wlO write a 0 in coluoin 56) \^Me a 1 indicates that 
the line is untransposed (will write an N in column 56).

1.34.4 Comments 

None

1.34.5 Revision Historj' 

First Revision; 01/02/95

y
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1.35 The SinglePliaseXformer Class
1.35.1 Class Description

'This class iiiberits the methods aud data members of the Xfoiiner class and contains fixnctioaalitj’ 
to write all details %vhich are specific to Single Phase Transformer cards ai>d are not available In 
the Xformer ckbs (see List of Methods). This fiinctionality includes creating an object of type 
Xfbnuer since the entire fimctionality for tihe Single Hiase Transformer is included in the Xformer 
class.

1.35.2 List of Methods

Description

void Single_Phase_XfoTmer Constructor

-Single Phase Xformer Destructor
. . .

1.35.3 List of Data Members

None

1.35.4 Comments

None

1.35.5 Revision History 

First Revision: 01/02/95

1,36 The ShellTypeXformer Class
1.36.1 Class Description

This class inherits the metihiods and data members of the Xformer class and containi ftmctionality 
to write all details which are ^ecific to Shell-Type Transfoimer 'ds and are not availsMe in tbc 
Xformer class (see List of Methods). IMs fonctionality includc:: writing the transformer name, and 
the reluctance of the zero-sequence flux path.

V ,
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i.36.2 List of Methods

Member Name ■ Description

void Shell Type Xfonti Cotv /uctor

-Shell Type Xformei Destmctor

void WriteShellTypeCard 
(char[10| Ref, char[10;i Ro)

This method is used to v/rite the details of the three 
phase trfl*»sfonner that aren’t written in the Xformer 
class. Tht«e parameters include the reference name for 
the transformer and the reluctance of the zero- 
sequence path. This method also calls the Xformer 
class WriteWindingCard method for eveiy phase of the 
transformer separately.

1.36.3 List of Data Members

Data Members

WriteShellTypeCard: 
char[10] Ref

A uniqus name for this transfotmer. Use Unknovwi!

WriteSUellTyjieCard: 
char[10] Ro

Hie reluctance of the zero-sequence flux path in 
floating point fonnat.

L36.4 Comments 

Noue

1.36.5 Revision History

First Revision; 01/02/95

1.37 The Core_Type_Xformer Class
1.37.1 Class Description

'Ms class inherit s the methods ana data members of the Xformer class and uontaiiis functionality 
to write all details which ate specific to Core“Tyi)e Transformer cards and are not available in the
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Xformer class (see List of Methods). This fiuictionality includes writing the transformer name, and 
the reluctance of the zero-sequence flu path.

1.37.2 List of Methods

Member Name l>e9cript}oa

void Corel Type Xformeir Constructor

-Core Type Xformer Destructor

void WriteCureTypeCard 
(char[lO] Ref, char[10] Rq)

This method is used to write the details of the three 
phase transformer that aren’t written in the Xformer 
class. These parameters include the reference name for 
the transformer and the reluctance of the zero- 
sequence path. This method also calls the Xformer 
ckss WriteWindingCard iethod for every phase of the 
transformer separately.

1,37.3 List of Dat)  ̂Members

Bata Mcittb«rs : | ; | | | | | | | | | | | | | | ^

WriteCoreTypeCard: 
char[10] Ref

A unique name for this transformer. Use Unknown!

WriteCoreTypeCard; 
char[10] Ro

The reluctance of the zero-sequence flux path in 
floatmg point fojxnat.

1.37.4 Comments 

None

1.37.5 Revision History

First Revision: 01/02/95
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1.38 The Nominal_Pi_Ximssioii_Li!ie Class
1.38.1 Class Description

This class inherits the methods and data members of the Xmissiou Line class and contains 
iunctionality to write all details which are specific to Nominal-Pi Transmission line model cards 
and are not available in the Xnussion_Lint class (see List of Methods).

1.38.2 List of Methods

void
Nominal Pi Xmission Litie ( )

Constructor

~NominaI_Pi_Xmission__Line ( ) Destructor

void
WriteNominalPiFrequencyCard ( )

This method is used to call the Xmission I-ine class 
WriteFrequencyCard method, and gives the Ipun 
variable as I so that the data case knows that the 
Nominal-K model is required. This method has the 
same inputs as the Xmission Line 
WriteFrequencyCard method.

1.38.3 List of Data Members

See the Xmission Line class data members for the WriteFrequencyCard method.

\

1.38.4 Comments

None

m
|i

1.38.5 Revision History

First Revision: 01/02/95
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1.39 The Equivalent_Pi_Xiiiission_LfJie Class
1.39.1 Class Description

This class inherits the methods and data members of the Xmission Line class and. contains 
functionality to write all details which are ^ecific to Equivalent-Pi Transmission line model cards 
and are not available in the Xmission l  ine class (see List of Mett ads).

1.39.2 List of Methods

void
Equivalent_ Pi_Xmission__Line ( )

Constnictor

-"Equivalent Pi Xmission Line ( ) Destructor

void
WriteEquivalentPil^requencyCard
0

This method is used to call the Xmission_Line class 
WriteFrequencyCard method. It has the same inputs 
as the Xmission__Line WriteFrequencyCard 
method, and gives the Ipipr variable as either 54, 55, 
56, or 57 so that the data case knows that the 
Nominal-Pi model is required.

1.39.3 List of Data Members

See the Xmission Line class data members for the WriteFrequencyCard method.

1.39.4 Comuients

None

< •
'I

1.39.5 Revi ion History

First Revision; 01/02/95
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1.40 The ModaI_Parameter_Ximssioii_Liae Class
1.40.1 Class Description

This class inherits the methods and data members of the Xmission Line ciass and contains 
fimctionality to write all details which are specific to Modal Parameter Transmissioc line model 
cards and are not available in the Xmission Line class (see List of Methods).

1.40.2 List of Methods

Method Nsime

vo' ’
Modal Parameter Xmission Line 
( )

Constructor

~-Modai_Parameter_XmisMon_ 
Liiie( )

Destructor

void
WiiteModalParameterFrequency 
Card ( )

This method is used to call the Xmission_Line class 
WriteFrequencyCard method. It has the same inputs 
as the Xmissioii__Li'ie WriteFrequencyCard 
method, and gives the modal variable as 1 so that the 
line is untransposed, and the model is immediately 
taken as the Modal parameters model.

1.40.3 List of Data Members

See the Xmission_Line class data members for the WriteFrequencyCard method.

1.40.4 Comments 

None

i ‘

1.40.5 Revision History 

First Revision: 01/02/95
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1.41 The MARTI_Xinissioii_Liiie Class
1.41.1 Class Description

This class inherits the methods and data members of the Xmission Line class and contains 
fiinctionality to write all details which are specific to JMARTI Transmission line model cards and 
are not available in the Xmission Line class (see List of Methods). This fiuictionality includes 
metlxods which call a sepwate Frequency caid three times at different frequencies, as well as sets 
up the JMARTI support program.

1.41.2 List of Methods

Meidbod Nsme

void MARTI Xmission Line { ) Constructor

-MARTIXmissionLine ( ) Destractor

void SetupMARTIModel ( ) This method writes the sti^igs 'JMARTI SETLTF and 
'SERASE' to the card in order to indicate the 
beginning of a JMARTI model. This method then calls 
tlie required Xmission Line class methods in the 
required order.

void WriteSeparateFrequencyCard 
(char[iO] RHO, cLar[10] Freql, 
char[10] Freq2, char[loi Freqj, 
int FCAR, char[10] Dist, int 
ISBG, int Mutual, int Ipnt, int 
Ipim, int Modal, int Tr)

This method is used instead of the Xmission_Line 
WriteFreqv -aeyCard method. It is called three times 
for the MARTI model, each time using a riififerent 
frequency for the Freq data member.

1.41.3 List of Data Members

Member Name DejStrlption

WriteSep aratePrequencyCard: 
char[10] RHO

The ground resistivity in real number fbrmat, in Qm
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Deserl|rtioa

WriteSepai"’"eFrequ3ncyCard: 
charflO] Freql

The frequency at vdiich the diagonaliziag 
transformation is to be perfortied if the line is 
untransposed, in real number foimat, in flz.

WriteSeparateFrequencyCard: 
cb.ar[10] Freql

The ftequency of the steady state solution, in real 
number format, in Hz.

WriteSeparateFrequencyCard: 
char[lO] FreqS

The lowest frequency of the frequency domain 
description of the transmissdon line m rsal number 
format, in Hz.

WriteSeparateFrequencyCard: 
char[10] Dist

The length of the transmission line m real number 
format, in km.

WriteSeparateFrequencyCard: 
int ISEG

This is a flag for speci^ing continuity' of ground wires. 
The options are 0 for continuous gioxuid wires 
(normal situation), and 1 for se^ment-jd ground wires 
(cut at short intervals).

WriteSeparateFrequencyCard: 
int Mutual

This is a flag for indicating the presence of a 
commimication circuit parallel to the power circuh. A 
0 indicates no communication circuit while a 1 
indicates the presence.

WrireSeparateFrequencyCard: 
iot Modal

This is a flag to indicate whether the transmission line 
is continuously transposed or imtransposed. A 0 
indicates that the line is continuously transposed while 
a 1 mdicated that it is imtransposed.

WriteSeparateFrequencyCard: 
int Tr

This is a flag for requesting eitlier the fiill con^lex, or 
real part only, transformation matrix for the modal 
analysis of untransposed lines:
0 -> real part only - used generaUy 
-9 ■ ■ full complex transfbrmaiion matibc 
-1 -> user-defined transformation matrix supplied 
immediately following the final frequency card.

1.41.4 Comments 

None
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1.41.5 Revision History

First Revision; 01/02/95

1.42 The Reiay_Operate(i_Switch Class
1.42.1 CEass Description

ITiis class inherits the methods and data members of the TACS_Special Device class and contains 
fiinctionality to write all details which ari specific to Relay Operated Switch cards and are not 
available in the TACS_ Special Device class (see List of Methods). This functionaiity includes 
wilting the gain, the fixed threshold, the driving signal and the named threshold to the data card 
for tliJs switch.

1.42.2 List of Methods

Oeismption

void Pvelay_Operated_Switch ( ) Constructor

'-Relay_Operated_Switch ( ) Destructor

void WriteRelayOpSwitchCard 
(char[6] A, char[6] B, char[6] C, 
char[6] D, char[6] E)

This method writes the parameters A. B, C, D, and E 
to the Relay operated switch card. These elements 
represent the gain, fixed thresl^old, named threshold, 
driving signal, and a flag which determines the 
operating mode of the swiitcl*

1.42.3 List of Data Members

i.

D«sscripUoDi

WriteRelayOpSwitchCard: 
char[6] A

This is the gain in floating point foiinat. The default is 
1.0 (see User Reference Manual - The Relay-Operated 
Switch for details on the block diagram of the relay- 
operated switch).

WriteRelayOpSwitchCard: 
char[6] B

This is the value of the FKED THRESHOLD of the 
switch in floating point format.
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Member Name description

WriteRelayOpSwitchCard: 
char[6] C

This is a flag which aetermmes the operating mude of 
the switch. The options are;

Switch normally open (0)
Switch nointally closed (I)
Switch nonmlly open, but closed during the 
initial establishment of steady state 
coaditions (-2).

WriteRelayOpSwitchCard; 
char[6] D

The name of the TACS parameter that wiil supply the 
value of the NAMED THRESHOLD level (optional).

WriteR yOpSw/itchCard: 
char£6] E

The name of the TACS parameter that will supply the 
value of the DRIVING SIGNAL level.

1.42.4 Comments

None

1.42.5 Revision F '‘?<̂ ory 

First Revision: 01/02/95

1.43 The Levei_Trigerred_SwitcJi Class
1.43.1 Class Description

'JTiis class inherits the methods and data members of the TACS_Special_Davice class and contains 
functionality to write all details which are specific to Level Triggered Switch cards and are not 
available in the TACS_Special Device class (see List of Methods). This fimctionalhy includes 
writing the gain, the fixed threshold, the driving signal and the named thre^old to the data card 
for this svritch.
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1.43.2 List of Methods

Mtthod Name Bescrii^iofi

void Levcl_Trigerred_S'Aitcli ( ) Constructor

"■Levei Trigerred Switch ( ) Destructor

void
WriteLevelTrigerredSwitchCard 
(char[6J A, char[6] B, char[6] C, 
char[6] D, •^har[6j E)

This method writes the parameters A, B, C, D, and E 
to the Level Trigerred switch card. Thep? dements 
represent the gain, fixed thrediold, named thrediold, 
driving signal, and a flag which determines the 
operating mode of the switch.

1.43.3 List of Data M embers

MetoberNittiie Bescrlptioit

WriteLevelTrigerredSwdtchCard: 
char[6] A

This is the gain in floating po:nt format. The default is 
1.0 (see User Refemce Manual * The Level-Trigerred 
Switch for details on the block diagram of the level- 
trigerred switch).

Writel-evelTrigerredSwitchCard: 
char[6] B

This is the va1”S of tJie FIXED THESHOLD of the 
switch in floi ..ig point format.

WriteLevelTrigerredSwitchCard: 
char[6] C

This is a flag which determines the operating mode of 
the switch. The options are:

Switch nonnally open (0)
Switch normally closed (1)
Switch normally open, but closed during the 
initial establishment of steady state 
conditions (-2)
Switch nonnally closed, and closed during 
the initial establishment of steady state 
conditions (-1).

WriteLevelTrigerredSwitchCard; 
char[6] D

The name of the TACS parameter that will soipply the 
value of the NAMED THRESHOLD level (optional).

WriteLevelTrigerredSwitchCard: 
char[6] E

The name of the TACS parameter that will supply the 
value of the DRIVING SIGNAL level.

1.43.4 Comments
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None
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1.43.5 Revision History

First Revlsiou: 01/02/95

1.44 The Controlled Integrator Class
1.44.1 Class Description

This class itiheritstlie methods and data members of the TACS_Spscial_Device class and contains 
functionality to write all details which are specific to Controlled Integrator cards land are not 
available in the TA‘̂ SSpecial_Device class (see List of Methods). This fimctioaality includes 
writing the gain, the value of the denominators in the equation for the integrator, the name that 
supplies the CONTROL value in the equation, and the name that supplies the RESET parameter.

1.44.2 List <jf Methods

BescriptioA

void Controlled Jjitegrator ( ) Constructor

-ControUed lntegrator ( ) Destructor

void
WriteControlledlntegratorCard 
(char[6] A, char[6] B, char[6] a  
char[6] D, char[6] E)

This method writes the parameters A, B, C, D, and E 
♦o the Controlled Integrator card. ITiese elements 
represent the gain, the value of the denomlEators Dq 
and Di, in the equation for the integrator, the name 
that supplies the CON I'ROL value in the equation, 
and the name that supplies the REvSET parameter.
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1.44.3 List of Date Members

Member Name
.......  .. ....... .............. .... ...

Itom pttw .

WriteCd-lrolledlntegratorCard: 
char[6] A

This is the gain in floating pomt format. The defaidt is 
1.0 (see User Refemce Manual - The Controlled 
Integrator for details on the block diagram of the 
controlled integrator).

WriteControlled!ii»-sgratorCard; 
char[6] B

Tfie value of Dq in floating point format.

WriteControlledlntegratorCard: 
char[6] C

ITie value of D, in floating point format.

WriteControlledlntegratorCard: 
char[6] D

The name of the I  ACS parameter that will supp’qf the 
' ; iue of the CONTROL value (or leave blank).

WriteControlledlntegratorCard: 
char[6] E

The name of the TACS parameter that will supply the 
vsiue of the RESET value.

1.44.4 Comments

None

1.44.5 Revision History 

First Revision: 01/02/95

C)

1.45 The SimpieDifferentiator Class
1.45.1 Oass Description

This class inherits the methods and data members of the TACS_Special_Device class and contains 
functionality to write all details which are specific to Simple Differentiator cards and are not 
available in the TACS_Special_Device class (see List of Methods). This functionality includes 
writing the gain.
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1.45.2 List of Methods

Method Name Description

void Simple DifFerentiator ( ) Constructor

'“SiiEple Differentiator ( ) Destructor

void
WriteSimpleDIfferentiatorCard 
(char[6] A)

This method writes the parameter A. This element 
represent the gain.

1.45.3 List of Data Members

Mewbcr Name .

WriceContrcHedlntegratorCard: 
char[6] A

This is the gain in floatmg point format. The defeult is 
!.G (i,ee User Refemce Manual - The Siicple 
DijBferentiator for details on the block diagram of the 
simple differentiator).

1.45.4 Comments

None

1.45.5 Revision History 

First Revision: 01/02/95

1.46 The OpeningSwitch Class
1.46.1 Class Description

'rhis class inherits the methods and data members of the Open/CIose_Switch class and contains 
fiinctionality to write all details which are specific to Opening Switch cards and are not available 
hi the Open/Close Sv- ̂  ̂  > class (see List of Methods). This fiinctionality includes writing the 
current threshold to the data case as well as writing the strings which are unique to an opening 
switch to the openmg switch card.

1.46.2 List of Methods
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Method Name Description

void Opening Switch ( ) Constructor

-Opening Switch ( ) Destructor

void WriteOpeningSwitchCard 
(char[iO] IE)

This method writes the main opening switch card to 
ths data case. This includes the current threshold, as 
weU as the '3333.STATISTICS' string.

1.46.3 List of Data Members

Member Name D(»icriptio]Q

WriteOpeningSwitchCard: 
char[10] IE

The curreut threshold conesponding to the switch 
actually opening in floating point format, in seconds.

W.riteOp eidngSwitchCard; 
char[15] StatisticsString

This is a variable which contains the string 
'3333.STATISTICS' which is needed in tha opening 
switch c

1.46.4 Comments

None

1.46.5 Revision History 

First Revision: 01/02/95

1.47 The €iosing_Switch Class
1.47.1 Class Description

This class inherits the metliods and data members of the Open/Close__Switch class and contains 
fun tionality to write all details which are speciflc to Closing Switch cards and are not available 
in the Open/Close Switch class (see List of Methods). This fiinctionality includes writing the 
strings which are unique to a closing switch, to the closing switch card.

1.47.2 List of Methods
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Method N^iuc

void Closing_Switch ( ) Constructor

• Closing_ Switch ( ) Destructor

void WriteClosmgSwitchCard ( ) ITiis method vwites the main closing switch card to the 
data case. This includes the 'STATISTICS' string.

1.47.3 List of Data Members

DescriDtion

WriteClosingSwitchCard; 
char[10] StatisticsString

This !s a variable which contains the string 
'STATISTICS' which is needed in the opening switch 
card.

1.47.4 Comments

None

1,47.5 Revision History

Fir.<rt Revision- 01/02/95

1.48 The Opeiimg__Slave_Switch Class
1.48.1 Class Description

This class inherits the methods an d data members of the Opeii/Close_ Siavf* Switch class and 
contains fimctionality to write all details which are specific to Slave Closing Switch cards and are 
not available in the Open/Close_ Slave_Switch class (see List of Methods). This functionality 
includes writing the current tlireshold of the switch as well as writing the strings necessary to 
indicate a slave opening switch.
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