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Abstract

TOP is an acronym for “The Output Processor”, a program that
reads data from a variety of sources and transforms it into a
consistent-looking high quality graphics for inclusion in reports and
documents. The program has been designed to enable electric
power engineers to visualize data from a variety of simulation and
measurement tools. Visualization capabilities include simultaneous
waveform and tabular data display from multiple simulation
programs and monitoring devices. These functions are extended
though post processing of simulation and measurement data using
commonly-required mathematical and statistical functions.
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INTRODUCTION

Getting Started

Thisintroduction serves as a starting point for those users who are not familiar with TOP,
The Output Processor® (hereafter referred to as TOP). Thisintroduction is also intended to
make the installation process of TOP a trouble-free experience. The following sections provide a
step- by-step procedure on how to install and configure TOP. Finaly, at the end of this
introduction is an overview of the TOP User’s Guide and how to receive technical support.

This guide assumes you know the basics of using Microsoft Windows. Y ou should know how to
point, click, double-click, shift-click, control-click, and drag. Y ou should also know how to
choose commands from menus, select options in dialog boxes, and enter, select, and edit text.
See your Microsoft Windows User’s Guide for details.

In This Chapter
What is TOP? - The TOP Interface
TOP s Data Capabilities - Getting Help
How to Use this Manual
Installing TOP
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Getting Started iii

What is TOP?

TOP is an acronym for “The Output Processor”, a program that reads data from a variety of
sources and transforms it into consistent-1ooking, high quality graphics for inclusion in reports
and documents. The program has been designed to enable electric power engineers to visualize
data from a variety of simulation and measurement tools. By providing a single program that
can manipulate data from a variety of sources, significant gains in productivity can be realized.
Data formats currently supported include

- ASCII Text

- COMTRADE: IEEE Standard C37.111-1991

- PQDIF - Power Quality Data Interchange Format
(IEEE Standard P1159-3)

- DranetzBMI 8010 PQNode® and 8020 PQNode®
- DranetzBMI 65x Series
- Electrotek SuperHarm®

- EPRI/DCG EMTP for Windows
(Electromagnetic Transients Program)

- ATP (Alternative Transients Program)

- Manitoba HVDC Research Centre’'s EMTDC/PSCAD v3

- EPRI HARMFLO for Windows

- Cooper V-HARM®

- EPRI SDWorkstation

- EPRI LPDW (CFlash, DFlash, TFlash)

- EPRI PQ Diagnostic System (Capacitor Switching & Lightning)
- Square D DADisp

- Huke4l

The Microsoft Windows operating environment was chosen for the program due to its
popularity, graphical user interface, multitasking ability, ease of use, and inherent capability to
facilitate data sharing between applications. The program has also been designed using an open
architecture to accommodate additional datainput filters. Computing requirements include a
486/Pentium-based personal computer using Microsoft Windows 95/98 or greater.

TOP's Data Capabilities

This section provides a detailed account of the program’s structure and methodology for data
import and processing. The following capabilities will be discussed:

- Data Management
- DataDisplay
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- DataProcessing
- Data Formatting
- Data Sharing

These capabilities will be discussed in detail in Chapters 1 - 4.

TOP uses a method of data management called the stack to simplify handling of data from
various sources. The stack holds the data selected by the user from each source file. This
process is analogous to selecting a file folder from a file cabinet, selecting specific papersin the
file that are of interest, and piling them in a stack on your desk.

The stack concept is described in Chapter 2 and is summarized as:

The user selects the file that contains the data to be displayed.

1. TOP then provides a dialog box that displays all of the
guantities available in the current file.

2. The user selects the items of interest that TOP loads into
memory.

3. The user may reactivate the dialog box at any time and load
more data objects onto the stack. The user may also select
another file at any time and load data from that file onto the
stack. The result is a stack of data objects of different types and
origins that are available for display.

Data Display Capability
TOP provides avariety of ways to visualize the data of interest in the form of tables and graphs.
Display options include:

- Waveform and Spectrum Plots

- Frequency Response Plots

- Summary Tables
- Waveform Summary
- Curve Minimum and Maximum
- Time Domain Data Points
- Magnitude vs. Switch Operation
- Harmonic Summary Data

- Frequency Domain Data Points
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- IEEE 519 Current Limits
- Summary Bar/Column Charts
- Cumulative Probability Charts
- Probability Density Charts
- Magnitude-Duration Scatter Plots of RMS Variations
- 3D Histograms of RMS Variations

TOP utilizes Microsoft's Multiple Document Interface (MDI) standard to allow a user to view
severa different plots in multiple windows ssimultaneously. The user can move, size, and
arrange the windows on the screen as desired. Any window can be printed with a simple menu
option. In addition, TOP does not need to be updated every time a new hardcopy device is
installed. Thisis because printer/plotter support is provided through the Windows environment.

TOP uses windowsto display selected data. In addition, stacked graph plots allow multiple sets
of axesin one window. One advantage of this option is that measured and simulated data can be
displayed in the same window. For printing, each window corresponds to a (printed/plotted)
page.

Data Processing Capability

A very useful post-processing feature in TOP is called TOPCalc. This feature allows a user to
perform mathematical operations on the various data objects supported by the program.
Operations include:

- Addition, subtraction, multiplication, division

- Inversion, negate, absolute value

- Fast & discrete Fourier transformers (FFT, DFT)
- Inverse discrete Fourier transform (IDFT)

- Power, energy and 1T

- Integration, square, square root

- X-Y combine

- Filter (high, low pass), time shift

- Sampling

-V, I, and power dB ratio

- Cumulative probability, probability distribution

This facility provides a means for creating new stack objects by specifying mathematical
operations to be performed on existing objects. Objects derived through TOPCalc are identical
to raw data loaded from input files and can be used as arguments for subsequent TOPCalc
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operations. TOPCalc requires one or two arguments, depending on the operation selected.
Argument #1 is always a stack object. Argument #2, if required, is usually an object, but may be
aconstant. Simple single argument operations include invert (1/X), negate (-X), square (X?),
square root (OX), and absolute value (X[). Mixed argument operations include addition,
subtraction, multiplication, division, power, energy, dB ratio, and X-Y combine. In addition,
TOPCalc includes severa sophisticated mathematical operations. The filter operation provides
high pass, low pass, band pass, and band reject options. The FFT operation performs a Fast
Fourier Transform on the desired waveform. The FFT operation includes both single and sliding
options, as well as control over the weighting function window. The diding FFT option is used
to produce a trend object of a single harmonic vs. time.

The Expression Dialog lets you create stack objects by typing in expressions. This feature is
useful for comparing simulated or measured results to rated capabilities, or to idealized results.

Data Formatting Capability
TOP provides the capability to format the data display based on user preferences. Functions
under user control include:

- Base quantities (per-unitizing)

- Units (axis labels and multipliersi.e. kA)
- Data, comment, and legend blocks

- Display colors

- Axisscaling, grid lines, labels, fonts

The Stack Base Quantities command allows the user to control scaling for each stack object
individually. This command may seem redundant, given that TOPCalc allows division by a
constant; however, the effect is not the same because TOPCalc creates a new object while base
guantities act directly upon the selected object. This feature is useful for displaying measured
and simulated data on the same axis.

Another TOP function available to the user is the Stack Units command. Thisoption is used
when the user needs to assign a different set of units to the displayed object. Although TOP
automatically assigns unitsto the X and Y variables of an object when it is created, there are
instances when the user will need to change the values. An example of thisisenergy in an
EMTP PLA4 file. Due the structure of an EMTP output file, TOP assumes that the object isa
current and the user must change the Y-axis display from “Current” to “Joules’. When TOP
loads a stack object, it prepares information for a data block. The contents of the data block vary
depending on the object and input file type. As an example, the data block for a smulated dc
drive harmonic spectrum would include the following information:

Freq: 60 (fundanental freq)
Fund: 293.9 (fundanental val ue)
THD: 35.2 (harnonic distortion)
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RMsh: 103.5 (harnonic rns)

RMS: 311.6 (total rms)

ASUM 455.1 (arithmetic sum

TIF: 353.1 (tel ephone influence)

TOP aso provides the user with the flexibility to control the display colors, X and Y-axis
zooming (keyboard or mouse controlled), tick marks and grid lines, and axis labels.

Data Sharing Capability
The data being visualized in awindow can be exported to a variety of other file formats,
including:

- Portable Network Graphics (.PNG)

- Windows Metéfile (WMF)

- ASCII Tabbed Text (.TXT)

- Comma Separated Values (.CSV)

- |EEE COMTRADE (.CFG)

- Power Quality Data Interchange Format (.PQD)

In addition, the Windows Clipboard can be used to transfer formatted graphs to many other
Windows applications.

How to Use This Manual

This User's Guide is divided into the following parts:

Introduction
This chapter contains an overview of the program.

Using TOP
This chapter contains information pertaining to the usage and configuration of the program.

Stack Management

This chapter discusses how to open simulation and measurement program output files, and how
to retrieve quantities of interest from them. It also covers how to per-unitize quantities, and how
to create new quantities with TOPCalc or by typing in expressions.

Working with Graphs

This chapter explains the various types of TOP displays, how to create them, and how to
manipulate them. Beginners should become comfortable with the New Graph option before
moving on to the more advanced options.

Working with Tables
Tabulating harmonic summaries, frequency scans, transient peak magnitudes and other datais
covered in this chapter. Like the advanced graphing options, new users can defer this topic.
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Installing and Uninstalling TOP

This section describes the procedure for installing the TOP program on
your computer. The program is designed for the Microsoft Windows
95/98, NT 4.0, 2000, or XP operating systems. If your computer has
sufficient memory to run Windows 95/98, and if the mouse and other
peripherals are compatible with Windows 95/98, then the program should
install and run without problems.

Computer Requirements
TOP is a 32-hit application for Windows 95/98, Windows NT 4, Windows
2000, or Windows XP. This means that you must install it on a 486 or
later-based computer with at least 16 MB of RAM. Approximately 10
MB of hard disk space will be required to install TOP.

Program Installation

To begin the installation, select the TOPSetup.exe file shown in Figure i-
1. This launches the TOP setup program.

& T0P =]

File Edit “iew Favoites Toolz  Help

Type: Application Size: |4.55 kB |@I ty Computer i

Figure i- 1: TOPSetup.exe Setup File

The opening screen, shown in Figure i-2, of the TOP setup program
provides awelcome message. Select Next to continue to the next screen.
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.3‘ TOP. The Output Processor - InztallShield Wizard |

Welcome to the InstallShield Wizard
for TOP, The Output Processor

The Installshield Wizard{Tr) will help install TOP, The Cukput
Processor on your computer,  To continue, click Mext,

= Hath i Mextx i ancel

Figure i- 2: Welcome Window

The files for installation will be extracted. If this version of TOP has
already been installed, awindow as displayed in Figurei- 1 will be
displayed. Select Next to perform the selected action. Select Cancel to
leave the current installation.
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InstallShield Wizard

Welcome
kadifty, rep

air, ar remave the pragram.

YWelcome to the TOP 6.0 Setup Maintenance program. This progran lets you modify the

cument inst
) padify

=

 Bepair

=

|Fretal = hield

allation. Click one of the optionz below.

Select new program components o add or zelect currently installed
components bo remove.

Renztall all program components installed by the previous zetup.

Remove all inztalled components.

< Bachk I et » I Cancel

Figure i- 3: Previous TOP Installation

The installation program will then display windows welcoming the user to
the installation(select Next to cortinue), containing the license agreement
(select Yesto continue).

The installation program then offers the option of changing directories if
you do not want the program installed in the default directory. Simply
click on the Browse button as shown in Figure i- 4. Select Next to
continue to the next screen.
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Install5hield Wizard

Choosze Destination Location

Select falder where Setup will inztall files.

Setup will install TOP »6.0 in the following folder.

To ingtall to this folder, click Mest, Toinstall to a different folder, click Browse and zelect
another falder.

i~ Diestination Folder
C:%Program Filez\Electrotek Conceptzh TOP Browsze... |

| Fretall S hield

< Back Cancel

Figure i- 4: Choose Destination Location

The installation program prompts for the folder where the program icons
will be added. Select the desired folder, asillustrated Figure i- 5, and
click the Next button.
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Install5hield Wizard

Select Program Folder
Please zelect a pragram folder.

Setup will add program icons to the Program Folder listed below. ou may twpe a new folder
name, o zelect ane fram the exizting folders lizk. Click Mest to continue.

Brogram Folders:;

TOP, The Output Proi

E xisting Folders:

Arccezsones |
Adaptec DirectCh

Adaptec Eagzy CD Creator 4

Adrministrative Toolz

Adobe

Adobe Acrobat

Adobe Acrobat 4.0

AvantGo ﬂ

| Fretall S hield

< Back | Hest » I Cancel |

Figure i- 5:Select Program Folder

The ingtallation then prompts for file extension associations. Select the
desired associations (Figure i- 6), and click the Next button. Click the
Finish button (Figure i- 7) to complete the setup.

File Extenszion Associations |

Setup can aszociate the fallawing commaon autput file
extenzionz with TOF2000. This allovws you o quicky
open theze filez from a“web or file browszer. Clear any
check boxes for file extenzions that you do not want
azzociated with TOP2000.

¥ EMTRAATP Flat Files [+ pld)
I+ EFFI Lightring T ransients Output [% el
¥ PODIF Power Quality Data [2.pgd)

V¥ SuperHam Output [%.sho]

¥ SuperTran Dutput [*.sta)

Cancel |

< Back
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Figure i- 6:File Extension Assocations

InstallShield Wizard |

InstallShield Wizard Complete

Setup haz finizhed instaling TOP vE.0 on your compter.

Figure i- 7:Setup Complete
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Uninstall
To uningtall the TOP program, go to the Control Panel and open the
Add/Remove Programs Properties dialog box. Follow the instructions
given on the window.

Starting the Program

To start TOP in Windows 95/98/NT/2000,XP, click the Start button on
the taskbar and choose TOP from the Start > Programs > {installation icon
folder selection} menu. The TOP program window (shown in Figure i- 8)
appears.

" TOP. The Output Processor

ENE-" i Edlt Euew Etaek Erap}:u Ial:rle”\_-hfmdm-v ﬂelp

@\ B B|a]s] Zle] wx=t] =] 8] 2]

: F'Eur;i-iélp_j; pr'st&‘l' I_rﬂ Ut s

Figure i- 8:TOP Window

The TOP Interface

TOP user interface preferences include display of the tool and status bars.
The tool and status bars may be toggled on/off by selecting the View /
Tool Bar and View / Status Bar menu options respectively. The tool
bar), shown in Figure i- 9, includes a number of command buttons that
simplify the selection of common menu commands. Viewing from left to
right, equivalent menu commands include:

Electrotek Concepts, Inc.



Getting Started

XV

(2) File, Open (2) File, Print (3) File, Export
(4) Edit, Copy (5) Stack, Load (6) Stack,
Discard

(7) Stack, TOPCalc  (8) Graph, New Graph (9) Graph,
Autoscale

(10) Graph, Crosshairs (11) Table, Select (12) File,
Calculator

(13) Help, Help Topics

=|S|d| B 3|0 w=|+| =] 8] 2

Figure i-9: TOP Tool Bar
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User Preferences
User preferences are illustrated in Figure i- 10. The preferences dialog
may be displayed by selecting the Edit, Preferences... menu command.

Preferences |
— Graph Options————— — Default Plot Colors—————— ~ Mag-Dur Background
[~ Datablock initialy Or Y/indow Background ¥ CBEMA [1957)
I~ Comment Block Initially On el Ratiaibi  ITIC (1996)
rlf Lfagenu:l .Initiall_l,l I:I.n Er,g,j;.;fgnd Ticks  SEMI Std 20444
Filter Points for Dizplay iR _"J  DPDT Relay

¥ Use Line Styles

Change... | 24 wdc Power Supply
Diefaults | o

# [inches]: !E —Harmanics ~Trend Plabs————————
¥ [inches]: !‘4_ Baze Frequency: iEEI [ Use Null Gaps

- Exported Metafile Size

Highest Order: !25 - :
&+ Inches ¢ Millimeters ¥ EatE“JT'l;”ESSJJ,a?FS Ll
™ Show Even Orders el Ies

Ok Cancel | Help |

Figure i- 10: TOP Preferences Dialog

The check boxes for Data Block, L egend, and Comment Block control
whether certain annotations from the Text Dialog appear on al new
graphs. Turn these check boxes off to suppress these extra labels on new

graphs.

Use the check box for Use Line Stylesto let TOP automatically choose a
different line style for each curve on a graph that has multiple curves.

Filter Pointsfor Display - when this option is active, and there are more
than 3000 pointsin a curve, the software constructs a reduced data set for
plotting so that window repainting will occur much faster. The software
will plot the min and max value within each x-axis pixel width, so visually
there should be no difference in the graph with this option. However, you
may wish to turn this option off if you plan to zoom into a small area of
the graph. Also, the filtering logic assumes that X axis values increase
monotonically, so you may need to turn this option off when working with
large data sets that violate this assumption.
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Exported WMF size - when exporting Windows Metafile (WMF) from a
graph, the exported size is fixed as specified in this dialog, regardless of
the graph window size on your screen. This feature allows for precise and
consistent control of graphic sizes exported for use in other software.

Colors — select a graphical element from the list box, and then click the
color button to open a standard Windows color selection dialog. Changes
to the color scheme will appear in all new graphs.

Fundamental Frequency — specify the default value used in various
harmonic analysis operations and tables.

Null Gapsin Trend Plots - if the spacing between successive TRND
points increases by afactor of 2 or more, insert a gap in the plot rather
than connect the two samples with a straight line. This can help identify
missing data or instrument down times,

Date/Time Stampsin Exported Trend CSV Files- write the date and
time in ASCII format for each exported TRND sample. The previous
behavior was to write the number of seconds from the TRND starting
time.

M ag-Dur Backgrounds - for magnitude-duration plots of RMS
variations, choose a background curve for comparison. The two most
commonly used are the traditional CBEMA and the newer ITIC for
general electronic equipment. The last three choices (DPDT relay, 24-volt
power supply, and PLC) are from IEEE Std. 1346-1998.

Click OK to complete the operations, Cancel to abort.

Global scale and grid preferences are accessed by the Edit, Global
Scale... and Edit, Global Grid...menu commands respectively. Figure
i- 11 and Figure i- 12 illustrate the resulting dialog boxes.

Electrotek Concepts, Inc.



XViii

TOP User's Guide

Graph Scale

[ Force Symmetry
[T Farce Zern

= Linear Scale

" Logarithmic Scale
" Probability Scale

Firirnar: II:I
b @irnvinm; ll_‘l

Grid Unit; 10
Ticz pergrd: |10

]|

1 A
¥ Autoscale
[~ Force Symetny

[ Force Zero
i+ Linear Scale

i Logarithmic Scale

b &irnLin; ]
Gnd Lt 10
Ticz per grid: |10

b irirnar: l[l

Drata kdir; IEI

Drata Max: IU

[rata kin; IEI
D ata bl aw: ||:|

[ Usze Palar Scale

Cancel |

Help I

Figure i- 11: TOP Global Scale Preferences Dialog

Graph Gnd

]|

" Daotted Lines
i~ Dashed Lines

[ InFront of Data

= Btis
¥ Show b ajor Grid
[ Showe Minor Grid

= Az
V¥ Shaowe b ajor Grid
[ Show Minor Grid

o]

Cancel | Help

Figure i- 12: TOP Global Grid Preferences Dialog
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XiX

Getting Help

World Wide Web

Training

The TOP help file may be accessed by selecting the Help, Help Topics
menu option. Technical support may be obtained by calling Electrotek at
(800) 554-4767 or (865) 470-9222. Application support is provided by
PQSoft.

The TOP website may be accessed at
http: //www.pgsoft.com/top

The site contains version and download information for the current version
of the program. In addition, aforum for bug reporting and usage
questions is provided via Electrotek's PQ Network®.

Y ou can obtain additional information about Electrotek and its products
and services from the World Wide Web at

http: //www.el ectrotek.conv.

Electrotek offers comprehensive in-house and offsite training for
SuperHarm and the Electromagnetic Transients Program (EMTP), which
both utilize TOP for visualization of smulation results. This training
provides an informal atmosphere, allowing attendees to progress at their
own speed. The training sessions consist of two, three, or five days of case
study analysis and practical applications. These sessions are based on
existing course material but may be customized to meet the customer’s
requirements.

CHAPTER 1

Using TOP

This chapter describes the main features available in TOP and how to use them in the Windows
environment. Commonly utilized features such as creating graphical and tabular outputs,
printing, and using TOP with other applications are discussed.
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TOP s utilities are introduced at the end of this chapter. This consists of; building an EMTP
SOS file, starting a calculator, viewing atext file, and using TOP macros for SuperHarm.

In This Chapter

Creating Graphs and Tables - Using TOP with other
Printing Applications
Using the Help System - Using TOP Utilities
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Creating Graphs and Tables

Opening a Data File

TheFile, Open... menu option is used to open adatafile. The Opendialog box, shownin
Figure 1-1, is displayed, prompting the user to select afile type and name. Select the desired file
typein the Files of Type drop-down list box. Select the datafile you want to open, and click
Open. Note that you may shorten the operation by smply double-clicking on the desired file.

Loak jn: | ‘23l Examples - ;@J Qil

@ 480_a.cfg @ Capmag.cfg
@ 480_a.dat |E] Capmag.dat
@ 480_a.hdr @ Capmag.hdr

|E] ashevile 15 10-05-97 06_30_36 pm.dat ' Capmag.pld
@ ashevile t510-05-97 07_45 41 pm.dat  § Choke_3.pl4

8 AT P atcom. pld [l pld
8 B allazt pld 03 pld
i e i

Fil= name: I Open I
Files of bype: Igscu Tt - Cancel |
>

Figure 1-1: TOP's Open (File) Dialog Box

Once afile has been opened, it becomes the current data file - the target of most of the operations
described in the following pages. The name of the current data file is displayed in the title bar at
the top of the TOP main window.

Loading Data onto the Stack

After adatafile is opened, TOP automatically displays the “ stack load” dialog box (also
activated using the Stack, Load... menu command). A select quantities to be processed dialog
box (example shown in Figure 1-2) is displayed, prompting the user to select objects to be
loaded. It should be noted that different types of data formats have different dialog boxes for
loading data initially on the stack. Figure 1-2 illustrates the dialog box for initially loading |IEEE
COMTRADE CFG files.
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Load COMTRADE Data ]

Header File T ext:

[uantities:

1 & 4804
2 A MOWA
3 A SRCA
4 & TEHS

Al

Station Hame and ID: EMTP. O

Start Time:  04/20/94 13:59:58 000000
Trigger Time: 04/20/94 135556000000

Ok | Cancel |

Figure 1-2: TOP's Dialog Box for IEEE COMTRADE

The equivalent Stack, Load... button on the ribbon can also be used to access data objects after
they have been opened. This feature is useful if additional items need to be added to the stack.

Discarding Data from the Stack

Once quantities have been loaded on the stack, one can discard/delete them at any point. This
can be accomplished by going to the Stack menu option and selecting Discard... or by smply
pressing the equivalent Stack, Discard... button on the ribbon. The Select Quantitiesto be
Discar ded dialog, shown in Figure 1-3, is then displayed, prompting the user to select objects to
be deleted.

§TIP: TOP will not allow you to load a quantity of the same name onto
the stack. Therefore, it is necessary to rename the quantity or simply
discard the previous object before loading the new one. Deleting an
object will cause any window containing the object to be closed. This may
not be your intention if the window contains other objects that are not
being deleted, so be careful when using this command.
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T & AT CATE W Capma e

2AMOVE MOV TR Capman T WAWE
34 SRCA C345 ¥ Capmag  WAWE
44 TWHS ®HIGH ¥ Capmag  WAVE

Cancel |

Help |

Al

MHaone

Figure 1-3: TOP's Dialog Box Selecting Quantities to be Discarded

Creating a Graph

Once the output file has been opened, and the desired quantities loaded on the stack, a graph can
be displayed. The Graph, New Graph... menu option is used to display the available stack
items. Figure 1-4 shows the resulting Plot Quantity Select dialog box. Select one or more stack
objects from the list box and click Ok to continue, Cancel to abort.

Plot Quantity Select
Stack List:

|

2 B MOwe, MUY L & Capmad,.. wiewE

— Multiple Graph Creation——
&+ Supermpose
" Stacked Graphs
" Stacked Axes
" Left-Right ' &xes

a4 SRCA C34.5 W Capmag  WAWE
4 & TxHS »HIGH % Capmag  WAWYE

[uantities to Plat

S I B azeline

&

o I M agritude

F

~ Auto-Create Windows

Ok

Cancel |

— Scale Optionz
[T % Logarithmic
I~ Logarithmic
[ Polar Grid

Hone

Help

Figure 1-4: TOP's Plot Quantity Select Dialog Box

If you selected more than one object for plotting, you may also select one of the following

display options (radio buttons):
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- Superimpose (default) to place all selected objects in a single
window (illustrated in Figure 1-5).

- Stacked Graphs to place each object in a separate frame in a
single window (1 object wide by n objects high).

- Stacked Axes to place all selected objects in a single window
with stacked axes on the left side.

- Left-Right Y Axes to place all selected objects in a single window
with left and right Y axes.

- Auto-Create Windows to place each object in a separate window

Windows created with New Graph by default use a Cartesian grid with linear scaling. The axes
will be scaled such that the all data points are displayed. Additiona graphing options will be
discussed in Chapter 3, "Working with Graphs.”

"7 TOP. The Output Processor - [Ca pmag>3 s =10 %]
:I File Edit “iew Stack Graph Table Wlndu:uw Help

=181 %]

hagnitude (vag)

N P IR

ForHelp, press F1

1
1
1
I
1
il dil =1} a0 100
Tima(ms]

Creating a Table

Stack data may also be displayed using tables. The Table, Select...

Figure 1-5: TOP's Plot Display Window

menu option is used to

display the available stack items. Figure 1-6 illustrates the resulting Table Quantity Select
dialog box. Select the Table Type from the drop-down list, one or more stack objects from the
list box and click Ok to continue, Cancel to abort.
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Table Quantity Select i x|

Table Types:

W aveform Summary ;l

Stack List:

2 A MOVA MOV & Capmag  WAWE
34 SRCA C345 W Capmag  WAVE
44 THHS WHIGH W Capmag  WAVE

_teb |

Ok LCancel | Help

Figure 1-6: TOP's Table Quantity Select Dialog Box

<§TIP: TOP will only list the stack objects that are compatible with each
table type.

TOP then opens a display window that includes the specified table (shown in Figure 1-7). TOP
includes several different types of tables to examine quantities of interest. The tables provided in
TOP are discussed in detail in Chapter 4, “Working with Tables.”
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"7 TOP. The Output Processor - [W --"3:3'2”'  Sul o [
1 File Edit Yiew Stack Graph Tal:ule Window - Help =18 x|
=2(E| & g|lmls] wl~] | £
& =]
1 Name Max
2 [ 4804)0 MOWVAYNTvpe AN(Caprag) -4 27422 823877
3 [ 4802)0(Twpe 1NCapmag) 597,261 776 7B
4 [ MOVA]Tepe B)(Caprmag) 0 E.33175E+006 E
] [ MOVA]ITepe 3)(Caprag) o 2600.43
E [ SRCA CAPANTwpe J)Caprnag] -848.743 1140.65
i [ SRCANNTvpe 1)Capmag) -3808.7 453362.2
g [ THHSINTvpe 1Capmag) -30739.8 454621
3 [ 12_58)0(Type 1Choke_3) -10240.1 170427
10 [ 1Z2_5BNType 1Choke_3) -10240.3 o2z
1 [ 1Z2_5CHType 1 Choke_3) 114171 10240.2
12 [ 430.4) 430 B Type BNChake_3) -683.288 678352
13 [ 43MA)Type 1Choke_3) -394.788 522 652 1
14 [ 43M B 430 CYType BN Chake_3] -678.352 754,864 —'_*j
L
I
ForHelp, press F1 | ------ | _______ E“__ 2

Figure 1-7: TOP's Table Display Window

Printing

This sectionexplains the procedures for producing a hardcopy of TOP's graphs and tables. Most
of the commands discussed in this chapter affect the active display window.

Printer Setup

This option allows you to select the target printer, and to change printer settings such as paper
size and orientation. The File, Printer Setup... menu option is used to display the print setup
dialog box shown in Figure 1-8. Click OK to continue, Cancel to abort.

Printer options that may be changed include specifying the desired printer (use the drop-down
list box to select), page orientation (use the portrait and landscape radio buttons to select), paper
size (use the drop-down list box to select), and paper source (use the drop-down list box to
select). The choices available depend on the printer selected.

Additional printer configuration features may be accessed through the Properties button.
Options are controlled by the Windows driver corresponding to the printer that you select. Refer
to your Windows Users Manual and system documentation for additional information.
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— Printer
M ame: HP Lazerlet 4k Flus Froperties |

Status: Ready
Type: HF Lazerlet 4k Plus
Wihere: WK MAINAHPARMPlus

Comment;

— Paper Orientatiomn
Size: ILetter 31452811 in _*_I &+ Patrait
Source; l.-'-‘-.ut::u Select ;I " Landscape

k. I Cancel |

Figure 1-8: Windows Print Setup Dialog

Printing TOP Displays

If the target window is a graph, the image shown in the window when it is maximized is printed
on asingle page. Tabular windows may require multiple pages. To print the active window,
Select the File, Print... menu option. Click OK to print, Cancel to abort.

A preview of the page(s) to be printed may be viewed by selecting the File, Print Preview...
menu option.

Using the Help System

The Help system in TOP can be prompted from the menu or the ribbon.

To activate the system from the menu, the Help, Help Topics... menu option should be
selected. To accomplish this from the ribbon bar, the Help button may be selected.

Specialized help for the third-party graphing tool that was used in the development of TOP may
be accessed by right clicking a plot and selecting Help from the menu items.
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Using TOP with other Applications

Copying to the Window’s Clipboard

This sectionexplains the procedures for copying TOP's graphs and tables to another application,
and for pasting data from another application into TOP. TOP's export commands provide
tremendous flexibility in customizing the program's output. Y ou can use these commands to

- Include TOP plots or tables directly into a report by exporting to
a word processing program.

- Annotate a graph by exporting it to a graphical design, drawing,
or spreadsheet program.

- Create special types of graphs by exporting a table to a
spreadsheet, and then using the spreadsheet’s charting
commands.

TOP provides two types of export:

- Tothe clipboard. This is the standard way to transfer data
between two Windows applications. After placing the data on
the clipboard in TOP, you can switch to the target application
and retrieve the data using its Paste command.

- Toafile. This method is used to transfer data to a Windows or a
non-Windows application. You can export to one of several
standard file formats.

To copy the active window to the clipboard, select the Edit, Copy... menu option (or press
Ctrl+Insert or Ctrl+C). Note that the Edit, Copy... command causes data currently on the
clipboard to be overwritten (erased) by the contents of the active TOP window.

Pasting Data from the Clipboard

This option allows you to create objects directly from data on the clipboard, bypassing the File,
Open... and Stack, Load... procedures described earlier. The application that places the data
on the clipboard must use the appropriate format.

Note that the only paste option available for this version is the PQNode CSV datatype. Select
the Edit, Paste PQNODE to Stack and Plot... menu option to paste the clipboard data to the
stack and immediately produce a plot.

Exporting to a Disk File
The active TOP display window can be saved to disk in one of the following formats:

Tables:
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- ASCII Text (.TXT)
- Comma Separated Values (.CSV)
Graphs:
- Windows Metafile (WMF)
- ASCII Tabbed Text (.TXT)
- Comma Separated Values (.CSV)
- |EEE COMTRADE (.CFG)
- Power Quality Data Interchange Format (.PQD)
- Configuration Files for the Text-to-PQDIF Utility (.CFG)

To export the active window, select the File, Export... menu option. The Export Graph
(shown in Figure 1-9) or Export Table dialog will be displayed depending on the active window
type. Select the desired format using the Save Fileas Type list box. Enter the desired file name
(long file names are allowed) and Click Save to export the data, Cancel to abort.

Save jn: I“C.__'J Examples __'_l EE'

% Pasz cav
B® ] =ie7100_01 cov
B8] 5ie7100_02. cav

File name: Save

Save az type: (B Separated Values [*.C5Y Cancel

i

Figure 1-9: TOP's Export Graph Dialog
Exporting Trend Time Stamps
When exported TRND objects to a text format, see the Preferences Dialog to choose Date and
Time stamp export for the first column.
PQODIF Export Limitations
If you load a PQDIF file and then export some of the plotted stack objects, there will most likely
be some information lost in the export. This happens because the TOP stack object structure is
not as complete or flexible as the PQDIF structure. In future versions, TOP may become more
completely based on PQDIF as a native file format.

Even so, an exported PQDIF file can be loaded later to recreate the same graphs in TOP, except
for the SCAN objects. Because the appropriate PQDIF tags have not been defined yet, an
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exported SCAN object will be loaded as a SPEC object and plotted with bars. To work around
this, you can right-click on the graph window and change the plotting method from bars to lines
in the graph customization dialog.

When you export a PQDIF file, the base quantity will be exported. When reading it back in, the
base quantity will only be activated if you choose one of the normalization radio buttonsin the
PQDIF loading dialog. The base quantity is exported as a series nominal quantity, so that
separate series and observation base quantities in the PQDIF file will be lost. Trigger channels
and times are preserved in the exported file.

The exported HIST and HIST3D objects do not fully comply with the PQDIF standard, because

they are missing some series for bin upper boundaries. The exported series are sufficient for
TOP to read them back in.

If the stack object was originaly loaded from a PQDIF file, the actual phase designations are
exported. If the stack object came from another source (EMTP, for example), then TOP will
attempt to guess the phase from the stack object name. This only works if the phase naming
convention is ABC.

When downloading a PQDIF file from PQWeb, you may wish to save the file to disk first rather
than directly open it from the browser, especially if you might want to process it later using
another PQDIF viewing program. Thiswill preserve the full information downloaded in the
PQDIF file.

Text-to-PQDIF Configuration Export

This feature is provided as an aid for using the Text-to-PQDIF utility in conjunction with text
data export. Create a graph with all the stack objects you will be exporting. Export the Text-to-
PQDIF configuration file from that graph. Then open that file in the Text-to-PQDIF utility to
inspect and correct the results. Phase designations may be wrong if TOP had to guess them from
the stack object names. Y ou may aso need to add a first column for the time points.

Once the configuration file has been created, you can export the graph in atext data format for
use with the Text-to-PQDIF utility to create a PQDIF file. See Appendix B for a description of
the Text-to-PQDIF utility. You can often use the same configuration with data exported from
similar graphs, as long as the plotting order is the same. This should be the case unless the
number or the names of the quantities plotted have changed.
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Using TOP Utilities

Building an EMTP SOS File

This utility allows the combination of multiple statistics output files generated by the EMTP to
create a“ Statistics Output Salvage” (SOS) file. To use this utility, select the File, Build SOS
File... menu option. The OPEN dialog box (Figure 1-10) will appear and ask for the EMTP
st 91 g* datafile with the required extension of DAT.

Open 21x|
File name: Folders: kK
Istﬂlg”.dat cth Abop20071 hexamples _

Cancel
5t91g001.dat = = 4'
[= PROGRA™
[ ELECTR~2
[= TOP200™1
= ExAMPLES
o =
Lizt files of type: Dirives:
EPRIEMTP STAT Filesod [ =R | Metwark.. |

Figure 1-10: TOP's Open (Build SOS File) Dialog

After selecting the appropriate DAT file, the SAVE AS dialog box, shown in Figure 1-11, will
appear requesting the name of the output SOS file. The extension for this file must be SOS.
Click Save to save the file, Cancel to abort

Save jn: | (= Examples H EE'

@ Statcase.sos

File name; | Save I
Save as type: [EPRI EMTP 505 File - Cancel |
A

Figure 1-11: TOP's Save As (Build SOS File) Dialog
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Starting the Windows Calculator
Another utility option available in TOP is to start the built-in Windows calculator from the

program. The calculator may be started by select the File, Calculator... menu option.

Viewing a Text File

TheFile, Open... menu option is used to open atext file. The Open dialog box, shown in
Figure 1-12, is displayed, prompting the user to select afile type and name. Select the ASCI |
Text file type in the Files of Type drop-down list box. Select the text file you want to open, and
click Open. Note that you may shorten the operation by ssimply double-clicking on the desired
file.

Laak in; !L__Q Enamples _:I I @l EFI I

@ 480_a.cfg @ Capmag.cfg

@ 430 _a.dat |E] Capmag.dat

EI 430_a.hdr @ Capmag.hdr

|m] asheville t5 10-05-37 06_30_35 pro.dat 88 Caprnag.pld

@ asheville 15 10-05-97 07_45 47 pr.dat  §8 Choke_3.pld

8 AT P atcom. pld [l opld

8 Eallast] pld & D3 pld

E i

File name; I Open I

Files of type: i.ﬁ.SEII Text -] Cancel |
2

Figure 1-12: TOP's Open Dialog

Executing SuperHarm Macro Files
TOP macros for processing SuperHarm output files allow users to open files, load items onto the
stack, and produce graphical plots without having to repeatedly step through this process

manually.

TheFile, Open... menu option is used to open a SuperHarm macro file. The Opendialog box,
previously shown in Figure 1-12, is displayed, prompting the user to select afile type and name.
Select the TOP Macro for SuperHarm file type in the Files of Type drop-down list box.

Select the macro file you wart to open, and click Open. Note that you may shorten the operation
by simply double-clicking on the desired file.

<§TIP: It's usually best to clear the stack before running a macro,
because existing stack objects may conflict with your load and plot
commands.

TOP Macro Commands for SuperHarm
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The macro language includes four commands:

open fil enane

| oad paraneters

| oadfiles fil espec paraneters
qui ckgraph ALL i dnode

The open filename command opens the specified file and makes it the current file for
subsequent load commands. The load command is followed by parameters that tell the program
what to load onto the stack. The following syntax is used to load SuperHarm files:

For a voltage quantity:

| oad O busnane [opti onal groupnane]
For acurrent guantity:

| oad 1 devi cenane. term nal name [opti onal groupnane]

The loadfiles command is the most often used. It issues the same load command for al files that
match the filespec.

For example:

| oadfiles *.sho O busb

would open each file in the current directory with the . SHO extension and load the bus 5
voltage onto the stack.
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The quickgraph all command allows you to quickly graph all of the objects on the stack. The
idmode parameter specifies the graph mode where:

idMode:

0

A WDN P
[

superi npose
stack graphs
stack axes

= left-right y axes

aut o- creat e wi ndows

For example, executing the following commands (saved in thefilet est al | . t m) produces the

graph shown in Figure 1-13:

| oadfil es exlscan*.sho O 44kvbus
qui ckgraph all 0

Voltage (V)

10

Ex1scana>44kvbus(SCAN1)

I

|
|

\
AN

|
|

L)
TN

24

Figure 1-13: Plot Resulting from TOP/SuperHarm Macro Execution
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CHAPTER 2

Stack Management

This chapter describes the process for opening simulation and measurement output files, and how
to retrieve quantities of interest from them by appropriate stack management. It also providesan
introduction into the usage of the tools available. The TOPCalc mathematical post-processing
utility is also discussed.

In This Chapter
What is the Stack? - Using TOPCalc
Stack Object Identifiers - Using Expressions
Modifying Stack Objects
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What is the Stack?

One feature of TOP that sets it apart from other programs is its ability to work with any number
of objects (node voltages, branch currents, measurement data, etc.) at the same time. Moreover,
it isan interactive program, which means that you do not need to know what type of output you
want before you start the process of opening files and manipulating data.

The program uses a method of data management called the stack to simplify handling of data
from various sources. The stack holds the data selected by the user from each source file. This
process is analogous to selecting a file folder from afile cabinet, selecting specific papers in the
file that are of interest, and piling them in a stack on your desk.

In order to provide this flexibility, yet keep the program easy to use, TOP employs a holding

gueue for stack objects. In Figure

2-1, output files from monitoring equipment and simulation programs are shown as input to the
stack. TOP alows stack objects, from each of the formats supported, to exist simultaneoudly.

Measurement
Equipment

Dranetz-BMI 8010 PQNode
Fluke 41

Graphs «——

7

TOPCalc

Simulation
Programs

SuperHarm
EMTP

l

|

Base Quantities

Standard Data
Formats

PQDIF
COMTRADE

—»Tables

S

Units

Figure 2-1: TOP's Stack Concept
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Stack Object Identifiers

Names given to stack objects consist of six fields, each field enclosed in parenthesis. These
fieldsare

field 1 field 2 field 3 field 4 field 5 |field 6
Nanmel Name2 Qualifierl | Qualifier2 Oigin Type

Thus, the information contained in the first four fields depends on where the object came from.
The fifth and sixth fields, on the other hand, are the same for all objects. Origin is the name of
the output file from which the object was loaded, or “DERIVED” if the object was created with
TOPCalc, or “CLIP" if the object was copied from the Windows clipboard. The Type field
contains one of the following keywords:
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Raw Obijects (loaded directly from output files)

SCAN

SPEC

STAT
TRND

Frequency scan from HARMFLO,

SuperHarm or V-HARM (EMTP scans use the
WAVE keyword)

Harmonic spectrum from SuperHarm and

V-HARM
EMTP SOS file (statistical) data

RMS steady-state trend data and RMS

disturbances from measuring devices

frequency scan)

VAVE

XY
H ST
PROB

Hl ST3D

MAGDUR

Waveform data (waveform, spectrum, or

X vs. Y data loaded from PQDIF
Histogram loaded from PQDIF

Cumul ative probability distribution
loaded from PQDIF

3D hi stogram of RMS vari ations | oaded
from PQDI F

magni t ude-duration scatter plot of RVS
vari ations | oaded from PQDI F

Derived Objects (produced by TOPCalc)

H ST
PRCB
SCAN
SPEC
TRND
WAVE

Histogram

Cumulative probability curve
Frequency scan

Harmonic spectrum

Sliding FFT, RMS trend or disturbance
Waveform

May be a spectrum or frequency scan if the object
was derived from an EMTP spectrum or
frequency scan.
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Expression Objects
These may include WAVE, SCAN, SPEC, XY, PROB, and HIST objects.

Modifying Stack Objects

Base Quantities Option

The Stack Base Quantities command is used to per-unitize objects on the stack. This
command may seem redundant, given that TOPCalc allows you to multiply an object by a
constant, but the effect is not quite the same. TOPCalc creates a new object, leaving the origina
object unchanged. On the other hand, when you per-unitize (or undo a base value setting) with
this command, all windows containing the object are changed.

To set base quantities, select the Stack, Base Quantities... menu option. The Set Per-Unit
Base Quantities (shown in Figure 2-2) dialog is displayed.

x|
Stack List:

4804, b 01 Type 3 ama E -
MO Tope & Capmag  ‘WaVE

A, Type 9 Capmag Wit E

SRCA CAPA, Type 9 Caprmag WIAYE

SRCA Type1 Caprmag WIAWE

THHS Type Capmag WiAWE

12 54 Type 1 Choke 3  ‘wiavE

12 5B Type1 Choke 3 'WaVE il

¥ PerUnitize [ Axis
&pply

Exit
Base Value: |4g|:|—>< o
=gt
= sqt(2)/sar3f Help

Figure 2-2: TOP's Set Per-Unit Base Quantities Dialog

Complete the following steps to compl ete the base quantities process:

- Select one or more Objects from the Stack List to per-unitize on
a common base.
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Units Option

Select the scale to per unitize from the list box:
X AxisorY AXxis.

Enter a Base Value. If desired, you can adjust this value by
selecting the sqrt(2) or sqrt(2)/sqrt(3) radio buttons. For
example, the objects selected in Figure 2-2 are line-to-neutral
voltages on a 480 V rms system. To per unitize these voltages
on peak line-to-neutral voltage, the base value should be

V... =+2 « 480 _ 39192

3

You can enter this value, or you can enter 480 and select the
sqrt(2)/sqrt(3) radio button.

Set the Per Unitize check box to per unitize the selected
objects, or clear the check box to undo the per-unitization.

Select Apply to update the selected objects.

Repeat these steps as often as desired. Select Exit when the
process is complete.

TOP automatically assigns unitsto the X and Y variables of an object when it is created.
However, TOP must assume units if the object comes from an output file that doesn't identify
them. Use this option to enter the correct unitsif the assumed units are wrong. This option aso
provides away to specify a more aesthetically pleasing unit - replacing volts with kilovolts, for

example.

To set base quantities, select the Stack, Units... menu option. The X vs. Y Type Data Units
(shown in Figure 2-3) dialog is displayed. Complete the following steps to complete the units

update process:

Select one or more Objects from the list box.

Select the unit to change - X Axis, Y Axis Magnitude, or Y Axis
Angle.

TOP highlights the current Unit Name for the selected unit in
the list box. Select a different name, if desired.

If desired, select a Prefix to apply to the unit. For example, if
the unit is Volts, selecting the kilo radio button replace V labels
with kV. TOP scales voltage magnitudes appropriately.

Select Apply to update the selected objects.
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- Repeat these steps as often as desired. Select Exit when the
process is complete.

¥ vz Y Type Data Units [N x|

Stack List:
AR, Type 8 Capmag ity 'E
[ [NERYY Type 9 Caprmag A E
SRCA CAPA, Type 3 Caprmang WA E
SRCA Type 1 Capmag Wi E
T=HS Type1 Caprmang A E
12 54 Type1 Choke 3 'wWiavE
12 EBR Type 1 Choke 3 'WaAME hd
[tern Lnit Mames
I>< Az b agnitude, M ag, Apply
Yoltage Waolks W —
Current Amps,d,
Greek Prefis————————— Apparent Power Vol Amperes W =]

" pico % Mo Prefis Exit

" pano £ kilo
C micro 7 mega Sample Label: Yoltage [4)

il " giga Multiplier: 1 Help |

Figure 2-3: TOP's X vs. Y Type Data Units Dialog
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Using TOPCalc

This facility provides a means for creating new stack objects by specifying mathematical
operations to be performed on existing objects. Objects derived through TOPCalc are treated no
differently than raw objects loaded from output files. They can, for example, be used as
arguments in subsequent TOPCalc operations. TOPCalc requires single or dual arguments,
depending on the operation selected. Argument #1 is always a stack object. Argument #2, if
required, is usually a stack object, but may be a constant.

If Argument #2 is a stack object, it must be the same type as Argument #1 - you can't, for
example, add a WAVE and aSPEC. Unless stated otherwise, the new object is of the same type
as the argument(s) that were used to create it. Table 2-1 indicates the operations availablein
TOP aswell as the compatible argument types. Most operations can accept arguments of type
SCAN, SPEC, TRND, STAT or WAVE; exceptions are noted in the table. The table also
relates whether the operation requires single or dual arguments. Dual arguments would mean
Argument#1 as a stack object and Argument #2 as a constant or another stack object.
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Table 2-1: TOPCalc Operations
TOPCalc Args Acceptable Raw Objects
Operation WAVE | SPEC TRND SCAN [ STAT XY PROB HIST | MAGDUR
Add 2 4 4 4 4 4 4
Subtract 2 4 4 4 4 4
Multiply 2 4 4 4 4 4 4 4
Divide 2 4 4 4 4 4 4 4
Negate 1 4 4 4 4 4 4 4
Invert 1 4 4 4 4 4 4 4
FFT 1 4
DFT 1 4
IDFT 1 4
Power 2 4
Energy 2 4
T 1 4
X-Y Combine 2 4 4 4 4
Square 1 4 4 4 4 4
Square Root 1 4 4 4 4 4
Abs Value 1 4 4 4 4 4
V,| dB Ratio 2 4 4 4 4 4
Pwr dB Ratio 2 4 4 4 4 4
Integrate 2 4 4
Cum Prob 1 4 4
Prob Dist 1 4 4
Filter 1 4
Sampling 1 4 4 4 4
Time Shift 1 4
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The Procedure

To access TOPCalc, select the Stack, TOPCalc... menu option. The TOPCalc (illustrated in
Figure 2-4) dialog is displayed.

Stack Argument #1

4804,

M OWA,
M OVA,
SRCA
SRCA
T#HS

Stack Argument #2

4302
MOWVA
MO,
SRCA
SRCA
THS

Mew Mame: [I 4808,

Xl
Operations:
Type 1 Caprnag  WweWE Subtract
Type & Capmag  ‘WeaWE M uitiply
Type 3 Caprnag Wi E Diivide
CAPA Type 9 Capmag  'WavWE Megate [
Type 1 Capmag — WAVE Irevert [14]
Type 1 Capmag Wi E =] |FFT
DFT
IDFT [l
= Constant: % Curve Poveer
B
AN | Squared T
Type 1 Capmag W E #-1' Combine
Type 8 Caprnag WeWE Square
Type 3 Caprnag WWE Square Roat
CAPA Type d Capmag — ‘WAWE Abs Value Jd
Type 1 Caprnag Wi E
Type 1 Caprnag WeWE =l
e
)i Mova 11 [Type s 1| 1 [48E |
Help | o

Figure 2-4: TOP's TOPCalc Dialog

Complete the following steps to compl ete the units update process:

Select Stack Argument #1 from the list box.
Select the Operation from the list box.

If appropriate select the Options button to set parameters for
this operation. Values that you enter will remain in effect until
you exit TOPCalc. It should be noted that only seven TOPCalc
functions allows the ability to set parameters; FFT, DFT, IDFT,
Prob Dist, Filter, Sampling and Time Shift.

If argument #2 is a constant, select the Constant radio button,
and type the value in the text box adjacent to the radio button.

If argument #2 is a stack object, select the Curve radio button.
This causes TOP to fill the Stack Argument #2 list box. Select
the desired object from the list.

Enter the Name fields for the new object in the text boxes at the
bottom of the dialog box.

Select the Do button to create the new object.

Repeat these steps as often as desired to derive more objects.
Select the Exit button when done.
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Single Argument Operations
The following operations all require single arguments. These are compatible with arguments of

al type excluding STAT.
- Invert (1/x) Negate (-X) Abs Value (]x|)

The functions below are compatible with only arguments of the type WAVE.
- Square (X?) Square Root (*/7) | Squared T (12t)

These are functions of time, and therefore, can be applied only to WAVE objects.

Filter
This function allows the addition of a filter in series with the

argument. The compatible argument for this function is of the type
WAVE. Figure 2-5 shows the dialog box prompted by the Options
button for this operation.

Filter Parameters i x|
—Filter Tupe Ok
e ! F1. 1120 Hz —
& High Pass
O Low Pass 10 e Cancel
" Band Pass
" Band Beject et et 13 Help

Figure 2-5: TOP's Filter Parameters Dialog

Filter Type alows the selection of the filter desired. F1: and F2: indicate the beginning and
ending 3 dB frequencies. The Sections: input box alows the user to enter the number of filter
sections desired in series (N sections trandates to 2N poles). The default for thisis3. The
digital filter functions used produce Butterworth-type filters, i.e., filters with smooth, ripple-free
power gain characterigtics. The filters implemented in TOP are taken from Digital Sgnal
Analysis by Samuel D. Stearnd, Chapter 12 and Appendix C (Hayden Book Company, 1975,
ISBN 0-8104-5828-4). Each filter is actually executed twice — once in normal forward time
order, and then a second time in reverse time order. This resultsin an overal transfer function
with zero phase shift. Please refer to Chapter 9 of the above referenced book for details on the
Linear Phase Shift Theorem.

Time Shift
This function simply allows the shifting of a parameter based on time.

The only compatible argument type for this operation is WAVE. The
dialog box shown in Figure 2-6 is prompted by selecting the time shift
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operation and the Options button. Enter the time the waveform
should be shifted by and press Ok to continue, Cancel to abort.

Time Shift Paramete x|

Shift by: {1 Seconds

[u] 3 Cancel | Help |

Figure 2-6: TOP's Time Shift Parameters Dialog

Sampling

This function permits a uniform sampling of a function, with optional
truncation. The compatible argument types for this operation are
WAVE, SPEC, SCAN, and XY. The dialog box shown in Figure 2-7 is
prompted by selecting the sampling operation and the Options button.

Sampling Parameters 5[
—# Data Range
" |ndexes o Values
Start; ID Shap: 100
— Spacing
{* Step Size I_I—
" Mumber of Points

caree_| o _|

Figure 2-7: TOP's Sampling Parameters Dialog

The sampling operation allows you to extract a uniformly spaced
subset of the stack object, using linear interpolation as needed. The
sample can chop from the beginning or end of the stack object data.
The sample can also extend beyond either end of the sample data with
zero padding.

Four sampling methods are provided:

1. By Point Index and Total Number of Points - select the radio
buttons for Indexes and Number of Points. Enter the starting and
stopping point indices for the X Data Range, and the number of
points for the Spacing. Note that for 1000 uniform sample steps,
the number of points should be 1001.

2. By X Value and Total Number of Points - select the radio
buttons for Values and Number of Points. Enter the starting and
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stopping X values for the X Data Range, and the number of points
for the Spacing.

3. By Point Index and Step Size - select the radio buttons for
Indexes and Step Size. Enter the starting and stopping point
indices for the X Data Range, and the step size for the Spacing.

4. By X Value and Step Size - select the radio buttons for Values
and Step Size. Enter the starting and stopping X values for the X
Data Range, and the step size for the Spacing.
Fourier Transforms
The FFT (Fast Fourier Transform) and DFT (Discrete Fourier Transform) operations require a
single argument, which must be aWAVE. The new object is of type SPEC. The IDFT
operation (inverse discrete Fourier transform) requires a single argument, which must be a
SPEC. Thenew object isof type WAVE. FFT, DFT and IDFT have variable parameters.

FFT

The dialog box shown in Figure 2-8 is prompted by selecting the FFT operation and the Options
button.

Fourier Transform Par S x|
—FFT Typge————— ~'Window
g Slngles % Rectangular

7 Sliding " Hanning

Step: |EI_EIEI1E? = wlelsh
T IE— = Bartlett

—FFT Parameters

Fund. Frequency: |g0 Hz

Starting Time: IIJ T
Mumnber of Cycles: I‘I

LCancel | Help I

Figure 2-8: TOP's Fourier Transform Parameters Dialog

Single FFT Type

Thesingle FFT produces a SPEC object, calculated from Starting Time, Fundamental
Freguency, and Number of Cycles.
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As shown in Figure 2.7, TOP assumes that the FFT is to be taken over one 60 Hz cycle starting
at 0.0 seconds. You will need to override these values if the fundamental frequency is not 60 Hz,
or if the waveform is not in steady-<tate at time zero.

If you can't specify the fundamental frequency precisely (e.g., measurements of an adjustable-
speed drive), then the FFT window will not capture an integer number of fundamental frequency
cycles, and the end of the window will contain a truncated cycle. Increasing the size of the
window reduces error due to this “end effect.” The number of cycles required to yield
acceptable accuracy can be reduced by multiplying the waveform by a weighting function before
taking the FFT. The weighting function is bell shaped, thus the multiplication reduces end
effect. You can select one of four weighting functions with the Window radio buttons:

- Rectangular
- Hanning

- Welsh

- Bartlett

The default radio button — Rectangular — corresponds to a multiplication by unity; in other
words, no weighting is used. The art of applying weighting functions is well beyond the scope
of this manual, and we refer you to atext on digital signal processing for further information on
this subject.

Sliding FFT Type
The Sliding radio button is used to produce a TRND object of asingle harmonic vs. time. To
use this option, specify the Fundamental Frequency and the Har monic number to trend (an
integer, entered in the | temfield). The trend is produced by computing an FFT every Step
seconds over Number of Cyclesfrom Starting Time. For example, if the fundamental
frequency is 60 Hz and the time step is 0.0016667 seconds, 10 FFT computations are required
per cycle. Thus, TOP may take several minutes to produce asliding FFT object. Smoother trend
plots can be obtained by applying a weighting function, as discussed above.

gTIP: You can also trend the RMS value, Peak value, Crest Factor, or
Form Factor using the sliding FFT. This is done by specifying one of the
following keywords in the harmonic number windows instead of an integer
- rms, peak, ff, or cf..

DFT

The discrete Fourier transform, like the FFT, is used to generate a spectrum from a waveform.
The dialog box shown in Figure 2-9 is prompted by selecting the DFT operation and the Options
button.
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X
~DFT Tupe "findon
[ Smgles = Fectangular
" Sliding i~ Hanning

Step: IEI.EIEHE? i~ wielzh
e IE— = Bartlett

—DFT Parameters

Fund. Frequency: |60 Hz
Starting Time: IIJ %

Mumber of Cycles: |1
Last Harmaric: IED

[ Automatically find fundamental

LCancel | Help |

Figure 2-9: TOP's Discrete Fourier Transform Dialog

Similar to the FFT function, you can select one of four weighting functions with the Window
radio buttons:

- Rectangular
- Hanning

- Welsh

- Bartlett

The other options available in this parameters dialog box are similar to those discussed in the
previous section for FFT. The primary difference between the FFT and the DFT is that the DFT
is slower yet you can operate on any number of points by specifying the frequencies you want as
outputs.

IDFT

The inverse discrete Fourier transform is used to generate a waveform from a spectrum object.
To do this, TOP needs to know if the phase angle spectrum is based on a sine reference or a
cosine reference.

The default selection, Sine Series, will correctly display HARMFLO, SuperHarm, and V-
HARM data generated using analytic harmonic source models such as CONVERTER
(SuperHarm, V-HARM). You will need to use Cosine Seriesif you used arbitrary harmonic
sources such as ISOURCE (SuperHarm) or HARMC (V-HARM), and the phase angles that you
entered were based on a cosine series. At times, it may be necessary to attempt both series
options and then view the derived solution for verification.
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The second option tells TOP the number of Cycles that should be calculated for derived
waveforms. The dialog box shown in Figure 2-10 is prompted by selecting the IDFT operation
and the Options button.

IDFT Dptions X

Cypcles: 12

" Cosine Series

Ok LCancel I Help |

Figure 2-10: TOP's IDFT Options Dialog
Statistical Functions
There are two Statistical Functions available, Cum Prob and Prob Dist operations. These
functions can be applied only to STAT objects. It should be noted that before applying any of
these statistical operations the object needs to be per-unitized to an appropriate base quantity.

Cum Prob

This function takes a statistics case (e.g. SOS) stack item and creates a cumul ative probability
curve and puts in on the stack. Cum Prob (cumulative probability) produces an object of type

PROB.

Prob Dist

This function takes a statistics case (e.g. SOS) stack item as its argument and creates a
probability distribution histogram curve and puts in on the stack. Prob Dist (probability
distribution) produces an object of type HIST. The dialog box shown in Figure 2-11 is prompted
by selecting the Prob Dist operation and the Options button.

Dizoretization
[nzrement [Z];

Ok I Eanceli Help I

Figure 2-11: TOP's Statistics Parameters Dialog

0.1

Mixed Argument Operations

Add, Subtract, Multiply, & Divide
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Add, Subtract, Multiply, and Divide all take two arguments. The second argument may be a
constant as well as a stack object. These operations can be used on al object types, excluding
STAT.

Integrate
Integration can be applied to WAVE objects (integration with respect to time).

Power and Energy

Both of these operations require one voltage argument and one current argument. Power will
calculate the instantaneous power and energy will calculate the integral of the product of voltage
and current. These functions are compatible with arguments of the type WAVE.

dB Ratios

Two operations are provided one for voltages and currents, the other for powers. These
operations are defined as follows:

Arg#2
V,|dBRatio: 20*IogF "9 k
Arg#l
Pwr dB Ratio: 10* Iogﬁ Arg#2
Arg#l

These are only compatible with arguments of the type WAVE and SPEC. The new object is the
same as the initial object type.

X-Y Combine

This operation plotsthe Y values of the first argument against the Y values of the second
argument. (Argument #2 values become the X values for the new object.) The argument can
only be of the type WAVE.

Using Expressions

The dialog box in Figure 2-12 appears when you select the Stack, Expression... menu
command. Thisdialog box allows you to create a stack object by entering an expression.
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Exprezzion Evaluator x|
i e
madfs]=  |ain[377 * ¥ =
i
phiazel== (0 ]
I
Independent Variable Tupe — Camples Murmbers
=mir; IEI ST |‘||:||:| v wave 0y * Mag/Phaze
i ili i
fe Nt e |1— i~ Spectrum Probability Real/lmag
™ Murnber of Poi " Scan ¢ Histogram | [~ Phase Output
AT ER LS & Degees  Radians
2 Hep

Figure 2-12: TOP's Expression Dialog

Name

Enter a 20-character name for the new stack object. The new object will have the qualifier
EXPRESSION (note objects produced by the calculator have the qualifier DERIVED). The
name entered is checked for unigueness within other EXPRESSION stack objects.

M ag(x)/Real (x)

Enter the expression for magnitude or real part, using x as the independent variable. Use Ctrl-
Enter to add anew linein this edit box. The Complex Number radio buttons toggle between
magnitude and real part expressions.

Phase(x)/I mag(x)

Enter the expression for the phase or imaginary part, using x as the independent variable. Use
Ctrl-Enter to add a new line in this edit box. The Complex Number radio buttons toggle between
phase and imaginary part expressions. The Phase Output radio buttons toggle between units of
degrees and radians - but note that arguments to trig functions are always in radians. This edit
box is only enabled when creating XY, SPEC, and SCAN stack objects.

Independent Variable

Enter the start and stop values for the independent variable, X. Use the radio buttons and edit
boxes to enter either a uniform step size, or atotal number of points for the new stack object.

Type
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Choose a radio button for the type of stack object you wish to create:

WAVE - real, X will bein seconds, Y will bein volts.

SPEC - complex, X will bein Hz, Y magnitude will be in volts, Y phase units
controlled by the Phase Output radio buttons.

SCAN - complex, X will bein Hz, Y magnitude will be in volts, Y phase units
controlled by the Phase Output radio buttons.

XY - complex, X and Y magnitude units are "magnitude’, Y phase units
controlled by the Phase Output radio buttons.

PROB - redl, X units are "magnitude”, Y units are percent.

HIST - redl, X units are "magnitude”, Y units are percent.

Complex

Choose to enter magnitude and phase, or real and imaginary parts, for complex numbers.

Phase Output

Choose the Y phase units. This does not affect the input arguments to trig functions, which are
awaysin radians.
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Expression Notation

The syntax for expressions is similar to that of Visual Basic. This component also supports
alternative notations, as shown in the list of built-in operators, as well as the following
enhancements.

Implicit Multiplication
When multiplication is implied, the times symbol (*) can often be omitted, asin Table 2-2.

Table 2-2: Expression Notation Examples

Expression Equivalent
Xy xX*y

3pi + 10 3*pi + 10
5(4+8) 5*(4+8)
(5+5)(3+9) (5+5)*(3+9)
(3+2)8 (3+2)*8

Implicit multiplication has the same priority as regular multiplication. For instance '1/2q' is
trandated as '1/2*q' not '1/(2q)'. Thisis subject to change in future versions. To avoid such
ambiguity, the multiplication symbol (*) should be used explicitly as much as possible.

Numeric Bases

This component supports notations for binary, octal, and hexadecimal numbers. These numbers
must be preceded by the character # followed by b, o, or h for binary, octal, or hexadecimal.
Numbers may include a floating point.
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Expression Operators

Table 2-3 lists the functions and operators available in TOP's expression evaluator.

Table 2-3: Expression Evaluator Functions and Operators

Symbol Equivalent Description Example

0) Prioritizes an expression 5%(1+1) = 10

! FACT Factorial 5! = 120fact(5) = 120
% Percentage 35% = 0.35

A *x Raised to the power of 475=1024

* Multiply by 3*6=18

/ Divide by 9/2=45

\ DIV Integer divide by 9\2=4

MOD Modulo (remainder) 7mod4=3

+ Add 1+1=2

- Subtract 9-5=4

> Greater than 9>2=1 *seenote
< Less than 7<4=0

== = Equal test 5==4=0

>= => Greater or equal 3>=3=1

<= =< Less or equal #h3E<=9=0

<> Not equal #b10101 <>20=1
NOT Bitwise NOT NOT(15) = -16

AND & Bitwise AND #b101 AND #h1lE=4
OR | Bitwise OR 130R6=15

XOR Bitwise Exclusive OR 9XOR3=10

EQV Bitwise Equivalence 6 EQV9=-16

IMP Bitwise Implication 1IMP5=-1

IIF If condition f(1+1=2,4,5) =4
MIN Minimum value min(10,3,27,15) = 3
MAX Maximum value max(1,9)=9 *see note
SIN Sine sin(pi) = 0 *see note
COSs Cosine cos(pi) =-1

TAN Tangent tan(pi) = 0

ASIN Arc sine asin(1l) = 1.570
ACOS Arc cosine acos(-1) = 3.141
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ATAN ATN Arc tangent atan(0) =0
SEC Secant sec(0)=1
CcsC Cosecant csc(l) =1.18
CoT Cotangent cot(1) = 0.642
SINH Hyperbolic sine sinh(3) = 10.01
COSH Hyperbolic cosine cosh(2) = 3.76
TANH Hyperbolic tangent tanh(1) = 0.76
COTH Hyperbolic cotangent coth(1) = 1.31
SECH Hyperbolic secant sech(0) =1
CSCH Hyperbolic cosecant csch(l) =0.85
ASINH Hyperbolic arc sine asinh(2) = 1.44
ACOSH Hyperbolic arc cosine acosh(9) = 2.89
ATANH Hyperbolic arc tangent atanh(.1) = 0.10
ACOTH Hyperbolic arc cotangent acoth(7) = 0.14
ASECH Hyperbolic arc secant asech(.3) = 1.87
ACSCH Hyperbolic arc cosecant acsch(2) = 0.48
ABS Absolute value abs(-8) = 8
EXP e to the power of exp(3) = 20.08
EXP2 2 to the power of exp2(3) =8
EXP10 10 to the power of expl0(3) = 1000
LOG LN Natural log log(16) = 2.77
LOG2 Log base 2 log2(8) =3
LOG10 Log base 10 log10(100) = 2
CEIL Round up ceil(6.2) =7
RND Random number rnd(1) = .969
INT Truncate to an integer int(6.8) = 6
SGN SIGN Sign of expression (-1, 0, or 1) sgn(-9) = -1
SQR SQRT Square root sqr(64) = 8
STEP Unit step function, 1 when first step(-1,0) =0

arg exgeeds second arg, 0 step(2.6,0)=1
otherwise

Notes

1. Relational operators (>, <, <=, >=, ==, <>) return a1 or a0 (for true or fase).

2. "pi" isan available defined constant, and the trig mode is set to radians.

3. Functions and operators are not case sensitive.
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4. The MIN and MAX functions accept up to 32 parameters.

5. The definition for the I1F function is as follows: 1F(condition, true, false). If
the value of condition is true, then the value of true is returned, € se the value
of falseis returned.

6. CONCATENATE isafunction used internally. Although it can be used in
expressions, it is preferable to use the + and & symbols instead, to concatenate
strings, since they are easier.
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Expression Precedence

Table 2-4 shows the expression evaluator precedence list from highest to lowest priority. When
consecutive operators have the same priority, they are evaluated from left to right. This means

that an expression such as"a-b-c" is evaluated as "(ab)-C'.

Table 2-4: Expression Precedence

Anything inside parenthesis is performed first

0)

Factorial, percentage

I, %

Exponentiation

N

Negation (unary)

Multiplication, division

*

Integer division

\

User defined operator

(default position)

Modulo (remainder) MOD
Addition, subtraction +, -
Relational operators <, >, >=, <=, =, <>

AND operator

OR, XOR (exclusive or)

EQV (equivalence)

IMP (implication)

Capacitor Switching Transient Expression

This example uses the Expression feature to create an idealized capacitor switching transient. It
might be useful to plot the result superimposed on a measured waveform, to help identify
equivalent circuit parameters. The input expression for Figure 2-12 is:

sin(377 x) — step(x,4.2e-3) * 0.8 cos(3000 x)

* exp(-(x-4.2e-3)/7e-3)

The output voltage will actually be perunit. The sin(377 x) term creates the base 60-Hz
voltage. At 4.2 ms, the step function turns on the switching transient with 0.8 per unit
magnitude. The cos(3000 x) defines atransient at 477.46 Hz. The exp term causes the
transient to decay with atime constant of 7 ms, measured from the transient starting time of 4.2
ms. The total time range is from 0 to 20 ms, with 1001 points in the new stack object. Note the
step size of 20 nsis automatically filled in. Figure 2-13 shows the plotted result.
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EXPRESSION=cap switching
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Figure 2-13: Plotted Expression for Capacitor Switching Transient

TRV Capability Expression

This example uses the Expression feature to plot the ANSI standard transient recovery voltage
(TRV) capability for a 145-kV breaker at 40 KA fault current. In TRV studies, it is very helpful
to plot this curve superimposed on the smulated TRV waveforms.

From ANSI standards, the TRV capability follows the maximum of a delayed 1-exponential and
1-cosine component, up to the peak of the 1-cosine component. The defining parameters for this
breaker voltage and fault current rating are T2 =310ns, R=1.8kV/ng,and T1=2ns. El=
1.225* 145=177.6 kV. E2=1.76* 145=255.2kV.

The input expression for Figure 2-11 is.

max(127600 * (1-cos(10134.17 * x)),
step(x,2e-6)*177600 * (1-exp(-(x-2e-6)/98.67e-6)))

The max function selects the greater of the 1-cosine or the 1-exponential terms. The magnitude
of the 1-cosine component is half of E2, or 127600 volts. The frequency of the 1-cosine
component comes from T2, asf = 0.5/ 310 ns = 1612.9 Hz. The corresponding angular
frequency is 10134.17 radians per second. The 1-cosine component will reach a peak of 255.2
kV at 310 ns.

The step function delays the 1-exponential component by 2 microseconds. The asymptotic peak
of this component is E1 = 177600 volts. The exponential argument must be offset by 2 ns. The
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maximum derivative of this component, occurring when the argument is zero at 2 s, must be
equal to R. This determines the time constant ast = 177.6 kV / 1.8 kV/ns = 98.67 ns.

The plotted result is shown in Figure 2-14. The ANSI standard states that application engineers
need not calculate short-line faults, because the breaker must withstand all short-line fault TRV
conditions. In some circumstances, it may still be useful to add the sawtooth-shaped short- line
withstand component to the plot.

200 EXPRESSION=ANSI TRV

260

200

150

Yoltage (k')

100

a0

u] 100 200 300 400
Time {us)

Figure 2-14: Plotted Expression for TRV Capability
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CHAPTER 3

Working with Graphs

TOP provides awide variety of graph styles and options. This chapter covers New Graph, and
options for formatting such as labeling, changing the grid and scale, and so on. It does not cover
graph window operations, such as sizing, arranging and closing. These are standard Windows
commands. See your Microsoft Windows User’ s Guide for details.

In This Chapter

Graphing Options
Changing Graph Items
Formatting TOP Graphs
Graph Customization
Crosshair Mode
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Graphing Options

The Graph, New Graph... menu option is used to display the available stack items. Figure 3-1
shows the resulting Plot Quantity Select dialog box. Select one or more stack objects from the

list box and click Ok to continue, Cancel to abort.

Plot Quantity Select iy x|
Stack List:
LT [T Tvoe Canman..... it o]
48000, Type 1 Capmag WIANWE
b0, Type 8 Capmag it
RO Type 9 Capriag WIANWE o
SRCA CAPa Type 3 Capmag WIANWE
SRCA Type 1 Capmag it
THHS Type 1 Caprmag WIANWE
12 54 Type 1 Choke_3  'wWavWE
12 5B Type 1 Choke_3  WaAWE
12_5C Type 1 Choke_3  WwWiolE
43014, 4a01B Type 2 Choke 3 'WAWE =
— Multiple Graph Creation—— — Quantities o Plak- — Scale Options -
% Superimpose 3 " s Al
£~ Stacked Graphs e IBaseIlne _! [T % Logarithmic
" Stacked dzes " IMagnitude ;I [~ % Logarithmic Mone
" Left-Fight ' &xes .
" Auto-Create 'Windows I Polar Grid
Ok Cancel | Help

Figure 3-1: TOP's Plot Quantity Select Dialog Box

If you selected more than one object for plotting, you may also select one of the following

display options (radio buttons):
- Superimpose (default) to place all selected
objects in a single window

- Stacked Graphs to place each object in a
separate frame in a single window

- Stacked Axes to place all selected objects in
a single window with stacked axes on the left
side

- Left-Right Y Axes to place all selected objec
window with left and right Y axes

— Multiple Graph Creation——
¥ Sypenimpose

" Stacked Graphs

" Stacked fues

" Left-Right ' Axes

" futo-Create Windows

ts in asingle

- Auto-Create Windows to place each object in a separate

window

Windows created with New Graph by default use a Cartesian grid with linear scaling. X Axis
and Y Axis specification may be selected for each new plot (default x = basdline, y =

magnitude). Options available (drop-down boxes) include:
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X AXis:

Y AXis:

B azeline

Phaze
Real

Imaﬁinarﬁ

Set the appropriate Scale Option (check box) to apply log scaling to the X and/or Y axes.

— Scale Options
[ % Logarithmic
[ % Logarithmic
™ Polar Grid

Figure 3-2 shows the resulting plot for atypical EMTP object using the default graphing options.

" TOP. The Output Processor - [Capmag>3_A-S

=1 File Edt %iew Stack Graph Table Wlndu:uw Help

=10 x|
=8| x|

|§|EI| B mm|s w|=|+] £

2]

_Capmag>3_A-SRCA(CH_5)(V)

hagnitude (vag)

For Help, presz F1

Tima(ms)

Figure 3-2: TOP's Plot Display Window
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Changing Graph ltems

The Graph, Re-select... menu option is used to display current graph items in the Activegraph
window and the available stack items. Figure 3-3 shows the resulting Re-select I1temsto Plot
dialog box. Additional stack items may be added (Add button) to the graph, or graph items may
be removed (Delete button) from the current graph and replaced with other stack items. Click Ok
to compl ete the operation, Cancel to abort.

Fe-solectlloms to Pt x

[tems in stack:

408 P LT Tupe 9 Caomag WAVE =

4804 Type 1 Capmag WHANE

RO, Type 8 Capmag WhihE

RACA, Type 9 Capmag WHAWE

SRCA CAPA Type 9 Capmag WhihE pzin

SACA Type 1 Capmag WHtE Add
TwHS Type 1 Capmag WhthE =

12 54 Type 1 Choke 3 WAWE

12_ 5k Type 1 Choke 3 WaAVE

12 5C Type 1 Choke 3 \WAWE

48014, 4301B Type 8 Choke 3 WAVE

48014, Type 1 Choke 3 WAWE a |

[tems on araph:
12 54 Tupe 1 Choke_3 'wiawE

Delete

B

Cancel I Help

Figure 3-3: TOP's Re-select Items to Plot Dialog Box

Formatting Options

The following graph options are available in TOP:
- Scale - used to select linear or logarithmic scaling, and to show
or hide a polar grid.
- Grid - used to show or hide grid lines and axis tick marks.
- Label - used to specify a plot and axis titles.
- Annotate - used to place a text label on the graph.

- Data Block - used to show or hide an overlay containing
summary data for the graphed object.

- Legend - used to clarify more than one plot on the same graph
by creating a legend.
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Graph Scaling

Y ou will use this option most often to set the minimum and maximum values of the X and Y
axes. Changing these parameters allows you to zoom in to cover a smaller area of the plot in
greater detail, zoom out to cover alarger areain less detail, or move different regions of the plot

into the window.

The Graph, Scale... menu option is used to select scaling parameters. Figure 3-4 shows the

resulting Graph Scale dialog box.

Graph 5cale __

[~ Force Symmetry
[ Force Zem
[ Logarithmic Scale

Miriirnirn: lln—
M axirnLim: ID—
Gl B
Tice pergnd: |10

Data Mir: IEI—
Drata b as: lﬁﬁm_

=" s

v Autoscale
[ Force Symmetny

[~ FoceZemo
[ Logarithmic Scale

ke irirriLam: lf_l
b i I[l
Grnid Llrit; I ]

Ticz per gnd: i'l ]

Drata kin: i-'l 02401
Crata Max: 170427

[ Use Polar Scale

Cancel |

Help I

Figure 3-4: TOP's Graph Scale Dialog Box

gTIP: To allow TOP to automatically calculate the default value for
any of the above parameters, set the Autoscale check box.

Complete the following steps to modify the scale settings:

Enter the Minimum and Maximum value for each axis in the
appropriate text boxes.

Enter the Grid Unit and Ticks per grid values for each axis in
the appropriate text boxes. Note that Data Min and Data Max

values are shown for reference.
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- Set the appropriate Force Symmetry check box to force the
minimum and maximum values to be equal and opposite.

- Set the appropriate Force Zero check box to force zero to be
located somewhere along the axis.

- To apply logarithmic scaling to an axis, set the appropriate
Logarithmic Scale check box. Clear the check box to restore
linear scaling.

- Setthe Use Polar Scale check box to display the plot using a
polar grid.

Click Ok to complete the operation, Cancel to abort. The Graph, Autoscale... menu
command returns the active window to the default autoscal e settings.

Zooming with the Mouse

To zoomin on a portion of a graph, visualize a rectangle containing the portion of the graph that
you wish to enlarge. Position the mouse cursor (arrow) to any corner of this rectangle. Press and
hold the left button. Drag the mouse to the diagonally opposite corner of the imaginary
rectangle, then release the button.

Grid Options
The Graph, Grid... menu option is used to select grid parameters. Figure 3-5 showsthe

resulting Graph Grid dialog box. Options include displaying major and minor grid lines and
setting the grid line type and relative position. Click Ok to complete the operation, Cancel to
abort.

Graph Grnid x|

s St_'r'|E— — 4 Bis
" Thin Lines W' Show M ajor Grid
e Lieen
& Dotted Lines :
" Dashed Lines Fiis
¥ Show Major Grid
[V In Front of D ata ™ Show Minar Grid

Ok I Cancel Help

Figure 3-5: TOP's Graph Grid Dialog Box
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Label, Legend, and Annotation Options
The Graph, Text... menuoptionis used to specify label, legend and annotation parameters.
Figure 3-6 shows the resulting Graph Text dialog box.

x

Title:  |Choke_3» 12_54[Type 1)
L Buis ]Time [mz]
T Biis: ]"v"u:ultage ]

— Legend
" Top Choke_ 3 12 Ba[Tupe 11
" Bottom
£ Left
" Right
& None

— Annatation

[~ Use Comments
¥ Usze Data Block

Commentz:

* Top Subtitles
™ Bottom Subtitles

Ok Cancel | Help |

Figure 3-6: TOP's Graph Text Dialog Box

Complete the following steps to modify the scale settings.
- Enter text values for graph Title, X Axis, and Y Axis.

- Enter text for Legend and select (radio button) the desired
location (select None for no legend). Note: use Ctrl+Enter to
add new lines of text to the legend.

- Enter text for Annotation and select (check box) the Use
Comments option.

- Select the Use Data Block option (check box) to add the data
block to the annotation.

- Select the Top Subtitles or Bottom Subtitles option (radio
buttons) to specify the location of the annotation.

Click Ok to complete the operation, Cancel to abort. Figure 3-7 shows an example graph that
contains these text parameters.
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“" TOP. The Output ;
=1 File Edit “iew Stack Graph Tal:ule Wlndu:uw Help

=101 x|
=18 %]

=8| | olw|=] w=[+] &

Plax: I TOS2.7
Al 170427
FF : 1.11352

Sample Plot for the TOF Manual

BExam ple & nnetation

153920

o=l

“Wihltage (v

ForHelp, press F1

[ NOM[

Figure 3-7: Example TOP Graph Illustrating Text Parameters

Graph Customization

A number of graph customization options are available to the user:

There are two method for accessing the customization options; Right C
to display the menu items shown in Figure 3-8; Double Clicking on the
the customization dialog shown in Figure 3-9.

Viewing Style

Font Size

Numeric Precision
Plotting Method

Grid Lines / Grid in Front
Include Data Labels
Mark Data Points

Maximize

"Wiewing Shyle
Fort Size
Humernc Precizion
Flotting Method
Data Shadows
Gnd Lines

v [Grid in Eront

Inchude Data Labelz

b ark Data Points
[ hderzaam

v v vy v w

M auirnize. .

Customization Dialog...

Expart Dialog...

Help
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7 TOP. The Output Processor - [Capmag> 4810 -10] x|
= File Edit “iew Stack Graph Table ‘window Help -|=] x|

S\S|d| B glmly wx|+]| =] 8] 2|

§ample Flot for the TOP Manual

Exam ple & nnetation

Pl ITCEZ.T Mlin: -1C02490, = = AVLD EI0T .
aba: 17T0a2.7 FMES: TIE.% HIEWIHQ St}'IE . TF T.I3AIT
FF: 1.11362 Faont Size *
20000 - T T S i
n ' ' Humeric Precizion 3
=T e LR T L T Platting Method - ------
[rata Shadows r
10000 e el
. ! Gnd Lines 4
PO, i < TN 5 G o : v Grdinfront  |-----
D) -
7 r : . Include [ ata Labels
&= o F —-h-- T B e = - = - = ]
e ' ; b ark Data Foirts
gm0 S v [rdeEaemms - - - - - - -
- 1 1
-0 F -E- :f Mesmizes o - - - -
smedD 0w oo B owowow w9 LCuztomization Dialog... i w6
5 =k b Export Dialog... i
Timaim H |
e o ey PR
ForHelp, press F1 LS ; ALM |_ o

Sample Plot for the TOP Manual Cu:

General | Pl I Subsetz I Bz I Fant | Color I Style I

Main Title: ;
st [T | Show Sntictations

Sample Plot for the TOP Manual : o
— Humernic Precision
Sub Title: w0 e W o
— Wiewing Style————————— — Grid Lines
t+ Colar ¢ Both €% % . Mone
" Monochrome ¥ Grid in front of data

" Monochriome + Symbols

—Font Size
" Large ™ Med © Smal

k. I Eancell e 1] I Help | ElriginaII E=port... | Ma:-cimize...l

Figure 3-9: Accessing Customization Dialog via Double Click

Specialized help for the customization options provided by the third-party graphing tool can be
accessed by selecting Help from the customization menu or dialog.
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Crosshair Mode

The Graph, Crosshair Mode... menu option is atoggle to enter/exit crosshair mode.
Crosshair operation is started by placing the cursor over the waveform (cursor will change to +)
and selecting the waveform (left clicking the mouse over the waveform). X, Y values will be
displayed in the upper left corner of the graph window (shown in Figure 3-10). The crosshair
may be moved along the waveform by using the left and right cursor (mouse buttons or keyboard

keys).

The Home and End keys move the crosshair to the far left and far right respectively. The Page
Up, and Page Down keys move the crosshair left or right by alarger increment than one point.
Y ou can use the up and down arrows to move the cursor to different curves, if there is more than
one curve on the graph.

Exit this mode by selecting the Graph, Crosshair Mode... menu option again.

"7 TOP. The Output Fmt:e-s's:ﬂr';-'iﬂi.*' mag> - =10 x|

o 3

1 File Edit Yiew Stack Graph Table 'Window Help _!51_35!

=|G(E| B 3\@|5 w[=]+]| £

84.000, 16736020 satnple Plot for the TOF MManual

Exam ple & nnotation
Maz: 17042.7 Min: 102401 Avn: EI0T.E
Ak 1Taz.T RME: 724857 CF @ 23317
FF: 1.113&2
n T
F 1
1392 R R e R ] R i i e I eI
L 1
r 1
o F e g e e e g
1
1
E ==ra] B I e e BRI B
1
o 1
[=] 1
E =rA| B I R i o il il
1
= |
AT ¥, SRR, [N Jop T [ i ST
1
I
H =y ool e RN . N1ty /R SFEREEE) O L L SRR, i SRR R oyt Ly NSRS (0 DTSN
1
1
a7 . 1 1 1 1 | 1 1 1 1
ar 107
Timaims)
For Help, press F1 | [MLIM | o

Figure 3-10: Crosshair Mode
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CHAPTER 4

Working with Tables

Creating atable is less complicated than creating a graph; there are only so many ways to view a
list of numbers, after all. Moreover, the concept of table creation isidentical to that of graphs.
Thus, you will find working with tables very easy. This chapter will go over the different types
of tables available in TOP and how to format them accordingly.

In This Chapter
What Types of Tables are - Sharing Tables with other
Available Applications
Creating Tables - Table Derived Quantities
Editing Column Widths - Example Tables
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What Types of Tables are Available?

The following object types can be output as tables or graphs.
- Waveform Data Points (WAVE, TRND)
- Frequency Domain Data (SCAN, SPEC)
- Cumulative Probability (PROB)
- Probability Density (HIST)
- Raw statistical data (STAT)
- XY Data (XY)
- Magnitude-Duration Data (MAGDUR, HIST3D)

Table 4-1 indicates the Tables available in TOP aong with the objects supported and the
guantities obtained.

Table 4-1: Tables Supported in TOP

Objects .
Summary Table Supported Summary Quantities
Curve Minimum WAVE Min, Max, Abs Max, Avg
and Maximum SPEC
SCAN
PROB
HIST
XY
Waveform WAVE Min, Max, Avg, Abs, RMS,
Summary CF, FF
Time Domain Data | WAVE | Time, Value
Points PROB Value, Probability
HIST Bin Midpoint, Probability
XY X Value, Y Value
MAGDUR | Duration, Magnitude
Frequency Data SPEC Freq, Magnitude, Angle
Points SCAN Freq, Magnitude, Angle
XY X Value, Y Mag, Y Phase
HIST3D Mag Bin, Count, Duration Bin
Harmonic SPEC Freq, Fund, %THD, %RMS,
Summary Data %ASum, RMSh, RMS, ASum,
TIF, IT, H3 - H25
Magnitude vs. STAT Switch, TimeClosed1,
Switch Operation TimeClosed2, TimeClosed3
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IEEE 519 Current SPEC Summary Table, Detail Table
Limits

Creating Tables

The Table, Select... menu option is used to display the available stack items. Figure 4-1
illustrates the resulting Table Quantity Select dialog box. Select the Table Type from the drop-
down list, one or more stack objects from the list box and click Ok to continue, Cancel to abort.
TOP then opens a display window that includes the specified table.

Table Quantity Select N X

Table Types:
W aveform Summary j

Stack List;

24 MOVA MOV A Capmag  WAWE
34 SRCA C345 ¥ Capmag  WAVE
4 A THHS ®HIGH W Capmag  WAVE

Mone |
Ok Eancell Help |

Figure 4-1: TOP's Table Quantity Select Dialog Box

<gTIP: TOP will only list the stack objects that are compatible with each
table type.

Changing Table Column Widths

Figure 4-2 illustrates one of the tables created in TOP. Note that the table has column and row
identifiers similar to spreadsheets. Column resizing can be done directly in TOP. Thisis
accomplished in the following procedure:

- Set the cursor of the mouse directly between the two columns be
resized (see Figure 4-2, cursor between columns A and B).

- Click and hold the left button on the mouse.

- Drag to obtain the desired size and then release.
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" TOP. The Dutput Proceszor - ‘w'avef Sl O] x|
File Edit “iew Stack Graph Table ‘'window Help

=S| E| B 9oy wl-] ] =

= Wavelorm Summary . =10 x|
1 Name Hin M ax Abs
2 [ 48080 MOYANTvoe NCapmag) -4 27422 g8238.77 Bz
3 [ 4804)0(Tvpe 1)[Capmag) 597261 F76.763 I
4 [ MOVAINTvpe BICapmag) 0 B33175E+006 B 33175E
] [ MOYAINTvpe SCapmag) 1] 2600.43 2E
] [ SRCA] CAPANTepe ACapmag) -B48.748 1140.65 1
v [ SRCANNTvpe 1)Capmag) -31808.7 453622 4F
g [ THSINT vpe 1)ICapmag) -30733.8 454621 451
| [12_5ANNTwpe T)iChoke_3) 102401 170427 17
10 [12_SBINTwpe 1)iChoke_3) -10240.3 104127 1C
11 [12_SCINT vpe 1)iChoke_3) 114171 10240.2

For Help, press F1 l_ LM 5
Figure 4-2: Editing Table Column Widths

Figure 4-2 illustrates the methods available in TOP to view and edit table column widths. For
more detailed editing, the table can be easily copied and then pasted into a spreadsheet program.
The scroll bar is included in the table window when the quantities displayed do not fit in the
initial window settings. The window can be re-sized by expanding with the mouse.

Sharing Tables with other Applications

The Edit, Copy... menu optionis used to copy the selected table area to the Clipboard. This
data can then be inserted (pasted) into a spreadsheet program such as Microsoft Excel. Thisis
accomplished in the following procedure:

- Create the desired table in TOP.

- Select Edit, Copy... from the TOP menu bar
(Ctrl+C or Ctrl+Insert).

- Start the desired spreadsheet or word processor program.

- Select Edit, Paste from the applications tool bar. This imports
the table from TOP to the selected application
(Ctrl+V or Shift+Insert).

Another method of sharing the datain a TOP table isto export the table to afile (TXT or CSV).
This can be done by smply using the File, Export... menu command (refer to Chapter 1).
Figure 4-3 shows the resulting Excel spreadsheet that had a TOP table copied to it (with auto
formatting applied).
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2 Microzoft Excel - Bookl -0 x|
”ﬁ File Edit “iew Insert Format Tools Data Window Help =17 x|
DedBaRyY | szad -~ @ =8 &
j.ﬁ.rial =10 v|BIg|§§E|Ev&vﬁv 5
E15 - =

A | C | ] E j
1 Name Min Max Abs Max Avy
2 |[ 480400 MOWANType Capmag) -4.27422  B238.77 823877 329795
3 | 480A)0(Type 1)(Capman) A97 261 YVBTBEY V7BVEI 25349
4 | MOWVAINType 81(Capmag) 0 B.33EHIB 5.33EHIE 249455
5 | MOVAINType SI(Capmag) 0 260043 260043 2122724
B | SRCA) CAPA)Type 9(Capmag) -348.7458 1140685 114065 B6.0276
7|0 SRCAMNType NCapmad) -3MB0B.7 483627 483622 181158 ¢
B |[ T=HINType NCaprmarg) -30799.8 454621 454621 18065
[ 12_828)0(Type 1(Choke_3) 102401 170427 170427 BROVE
10 1( 12_5B10(Type 11(Choke_3) 102403 104127 104127 B4595.49 °
11 1012 CI0Type 11(Chaoke 3) 114171 102402 114171 B433.55
44 ¥ b, Sheet1 { Shaat 7 Sheets 7 || I = J“
Ready | | By MU | Sifes

Figure 4-3:

Table Derived Quantities

TOP Table Copied to Excel

Before proceeding to the example tables, it is necessary to be familiar with some of the derived

quantities. Table 4-2 summarizes the mathematical expressions utilized to calculate some of the
obtained values in the following tables. Note that in spectral calculations, TOP assumes that the
fundamental frequency is the lowest frequency component in the spectrum.
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Table 4-2: Table Derived Quantities

Quantity Definition
AbS xabs = ,\/IaXC|Xmax|7|xmin|n
Maximum Absolute Value
ASum ASum=§ X peat,
Arithmetic Sum f
Avg 1 2
Average Value Kavg = T thgdt
0
CF Max thgl |
Crest Factor CF= ——>°
FF
1
Form Factor —2 thg2 dt
X T5
FF = | ]ms = 1
g = |xbtg|dt
T 0
Freq fmin
Fundamental Frequency
Fund s
Fundamental Magnitude
IT IT=TIF*X,
IT Product
'I\\/I/IQX X e =Max{X]
in _
Maximum & Minimum Kein = Mmbxg e TRND
Values Icycle WAVE
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Table 4-2: Table Derived Quantities (contined)

Quantity Definition
RMS S 2
X .= X SPEC
Root Mean Square Value ms \/ af‘ e
1 Z >
Xims =47 xbtg dt WAVE
0
RMS _ [& 2
h . ersh - a X rms¢
RMS Value of Harmonics f>fund
THP . . THD = M
Total Harmonic Distortion
IMSfng
TIF o 2
Telephone Influence alx-w]
P TIF=11 W fromtable,f = 60* h
Factor s
h/W Table
h w h w h w
1 0.5 21 6050 41 10340
3 30 23 6370 43 10600
5 225 24 6650 47 10240
6 400 25 6680 49 9820
7 650 27 6970 50 9670
9 1320 29 7320 53 8740
11 2260 30 7570 55 8090
12 2760 31 7820 59 6730
13 3360 33 8330 61 6130
15 4350 35 8830 65 4400
17 5100 36 9080 67 3700
18 5400 37 9330 71 2750
19 5630 39 9840 73 2190
83.3 840
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Example TOP Tables

Curve Minimum and Maximum

The Curve Minimum and Maximum table creates the following values:

Min

minimum Value

Max

maximum Value

Abs Max

maximum Absolute Value

Avg

average Value

The compatible objects are WAVE, SPEC, SCAN, XY, PROB and HIST. Figure4-4
illustrates selection of thistable in the dialog box prompted by Table, Select... menu
command, and Figure 4-5 shows a portion of the resulting table.

Table Quantity Select

Table Types:

W aveform Summary

Stack List:
g

MOVA  Tupe
Ty 1

SR WALWE

T#HS Type 1 Capmag wiaE

12 B4 Type 1 Choke_ 3 ‘'wWaAVE

12_5R Type 1 Choke 3 'wWAWE

12_AC Type 1 Choke_3 ‘wWialE
Ok LCancel |

Help |

Figure 4-4: TOP Table Quantity Select Dialog

& | B | C
1 Mame Min Max
2 [ d80a) MOWVA)Tope 9] -4, 27422 B238.77
2 [ 4804)0(Type 1] -hS7 261 77R.7RY
4 [ MOVANType 8) 1] E.331 7RE +006
B [ MOVAType 9) 1] 2600.43
k [ SRCA) CAPANTpe 9) -848 748 114065

Figure 4-5

: TOP Curve Min and Max Table
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Waveform Summary

The Waveform Summary table is accessible for any object in araw object form of WAVE. The
obtained values for this table are:

Min minimum Value
Max maximum Value
Abs Max | maximum Absolute Value
Avg average Value
RMS root Mean Square Value
CF crest Factor
FF form Factor

Figure 4-6 shows a portion of this table as created in TOP.

& =p = o |7 i i F | &
1 Mame Min Max Abs Max Avg RMS CF
2 [ 480a) MOWA -4 27422 B238.77 B238. 77 328795 44323 185855
K] [ 4804))(Type 1 -BS7.261 776,769 ¥7E.7E9 28343 291.207 Z2EB6742
4 [ MOVAITvpe 0 331 75E +006| 331 FRE+006 243455 333252 18719
2] [ MOVAITvpe 1] 2600.43 2600.43 212224 234382 110949
B [ SRCA) CARPA -848 748 1140.65 1140.65 BE.0276  136.294 8363903
7 [ SRCA)[Type  -31808.7 48362 2 48362 2 181158 20247 6 238853
a [ T=HS)[Type -30739.8 454621 454621 18065 201737 225297
| [12_BANType ~ -102401 17042 7 17042 7 BRO7E 724697 23517
10 [12_BENType " -10240.3 104127 104127 B496.43 721484 1443523
11 [12_BCHType " -114171 102402 114171 B493.55 V21668 1.58205
12 [BUS_B) CaF1 1] AFER35 aA7ER35 159433 E7228.2 560084
13 [BUS_B) CAPT1 -314.533 a14.574 A14.599 B2.7519 125436 250804
14 [BUS_B) MOV 20740954 1677 73 1677.73 20887 EBRE7IE 255464
15 [BUS_B))Type -188733 57476 287476 120425 1343880 266002

Figure 4-6: TOP's Waveform Summary Table

Time Domain Data Points

This table provides the data points of selected waveforms and plots. Any object in araw form of
WAVE, PROB, HIST, MAGDUR or XY can be used to create thistable. The obtained
guantities for WAVE and XY are described as

Time

time in seconds

Value

magnitude at corresponding time

For PROB objects, the first column is the magnitude and the second column is the cumulative
probability in percent. For HIST objects, the first column is the bin midpoint and the second
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column is the probability in percent. For MAGDUR objects, the first column is the duration in
seconds and the second column is the magnitude in percent.

Figure 4-7 illustrates this table as created in TOP.

T
1 Hame Time Yalue
2 4304, 1] ag3.822
3 4304, 015 383935
4 4304, 03 aaa.e0z2
B 4304, 045 386,425
B 4304, 06 2814
7 4304, 075 77978
a 4304, na a71.934
| 4304, 1.05 364,70
10 4304, 1.2 356,302
11 4304, 135 346,764
12 4304, 15 AIBA17
13 4304, 165 324,396
14 4304, 18 A11.638
15 4304, 195 297 884

Figure 4-7: TOP's Time Domain Data Points Table

Frequency Domain Data Points

The Frequency Domain Data Points Table provides the frequency, magnitude and angle for each
point in any raw object filein aSPEC, SCAN, or XY format. For HIST3D objects, the output
columns include the lower histogram bin boundaries for magnitude in percent, the count, and the

lower bin boundary for duration in seconds.

Frequency

frequency in per unit

Magnitude

corresponding magnitude

Angle

corresponding angle
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Figure 4-8 shows this table as created in TOP.

T B | B | D
1 Mame Frequency Magnitude Angle
2 44k vbus 1 250596 A0z
3 44k vbus 2] ah.7581 119,831
4 44k vbus 7 178.714 Ra.7012
B 44k vbus 11 131.693 -34.4902
E 44k vbus 13 7B 741 -138.036
5 44k vbus 17 15.5033 10845
a 44k vbus 19 300732 h3.2279
] 44k vbus 23 430033 -61.4836
10 44k vbus 20 243209 -114.875
11 44k vbus 29 224315 147181
12 44k vbus a1 176224 996249
13 44k vbus Kia] 1.04035  0.836956
14 44l vbus ar 0813061 -51.7375

Figure 4-8: TOP's Frequency Domain Data Points Table

Harmonic Summary Table
Raw data filesin a SPEC format can be used to create a Harmonic Summary Table. The

obtained values from this table are

Frequency fundamental frequency
Fundamental | magnitude at fundamental frequency
%THD
% of total harmonic distortion
%RMS % of root mean square value
%ASum % arithmetic sum
RMSh root mean square value of harmonic content
RMS root mean square value
ASum arithmetic sum
TIF telephone interference factor
(normalized with voltage)
IT current telephone interference factor (normalized
with current)
H3-H25 magnitude content in each odd harmonic

Figure 4-9 shows a portion of this table as created in TOP. At the top left corner of thistableis
the following check box:
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[ Show Harmonics in Percent

If this box is checked, harmonic magnitude content for each of the odd harmonics will be in
percent based on the fundamental frequency value.

A& | B ] e D | E | F | G
1 Mame Freq Fund %2 THD % RMS X%ASUM  RMSh
2 44kvbus 1 255596 0991241 100005 102001 250801
3 bus1 1 25545 5 0.98091  100.005 102 250578
4 BUS2 1 255043 0989843 100005 101723 252198
5 b2l 1 755382 1E5E96  100.014 102916 125164
B BUS3 1 256837 0820807 100.003 101636 210813
7 b3 1 7572 189196 100.018 102555 143259
) BUS4 1 254701 1.0795  100.006 102123 27495
E] b4l 1 7338.38 194026 100019 10317 142383
10 |busk 1 25094.9 204506 100.021 105047 513001
11 BUS7? 1 250301 225093 100.025 105653 563409
12 |bus?l 1 2344 76 419742 100088 11125 934195
12 |RECT 1 2047 81 EB4763 100234 117158 140226

Figure 4-9: TOP's Harmonic Summary Table
Magnitude vs. Switch Operation
This table can be created in TOP from any raw object filein the STAT format. Figure 4-10

shows this table as created in TOP. The values given in this table give the magnitudes at the
switches in afile at the time of closing.

& | B | C | D | E
1 Mode HName Highest Second Highest Third Highest
2 Switch Time Clozed 1 Time Closed 2 Time Clozed 3
3 4300, -1154 59 -1153.8 1152.85
4 [ SRCA) CAPA) 00241476 0.0240807 0.0160243
4] SRCA -49320.9 49312 4 43284.9
B [ SRCA) CAPA) 00245734 00162774 0.0163007
7 Tx=HS -46598.3 46566, 1 465661
a [ SRCA) CAPA) 00244328 0.0160243 00160233

Figure 4-10: TOP's Magnitude vs. Switch Operation Table
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IEEE 519 Current Limits

This table provides a check of spectral data with the IEEE 519 Current Standards. The raw data
object files should be of the SPEC format. Figure 4.11 shows a portion of this table as created
in TOP.

& | B | c | b | E | F | &
1 PCC Bus Voltage 13800/ olts [L-L ez 41837 Amps
2 PCC Short Circuit MYA 100 kit IL 41837 Amps
3 Avg. Max Demand kYA 100 kA, |2zl 1000
4 I*T Limit 1500
L
5] Surmmary T able
i b1l 114=h<17 11 7<=hc 23 23<=h<35 hx=35 TODD
a IEEE 519 Limits 15 7 G 25 1.1 20
4] equive Ok Ok (] (] Ok (]
10
11 Detail Table
12 I°T TCD H3 H& HY Ha
13 IEEE 519 Limit:. 1500 20 o] 15 15
14 equivBl| 4661.07 0.245853 0137185 408591118067 053463

Figure 4-11: TOP's IEEE 519 Current Limits Table

Unlike the previous tables discussed, the |IEEE 519 Table requires user inputs for cells B1 to B4
as shown in Figure 4-12. Cell B1 isthe Point of Common Coupling kV, PCC kV (13.8kV).
Cell B2 isthe PCC Short Circuit MVA (100 MVA). Cell B3 isthe Avg. Max Demand kVA
(100 kVA). Findly, cell B4 isthe I*T Limit (1500).

Upon input (click Calculate to update) of these critical values depicting the system, the
Summary and Detail Tables are completed as necessary. In this example the currents calculated
are within IEEE 519 limits.

TOP will remember the last user inputs into the table, even if the program is shut down and
restarted. Therefore, it is necessary to remember to update these parameters accordingly.

PCC Buz Voltage: 12800 volks [*T Lirvuit; 11 RO0

PCC Shart Circoit: 100 MVA
A, Max Demand: i‘ll:u] KA, Caloulate

Figure 4-12: TOP's Data Input for IEEE 519 Table
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APPENDIX A

TOP Data Filters

TOP has the ability of interacting with a number of different types of datafiles. Each of
the available data filters will be discussed in detail in the following sections.

It isimportant to note that some data types share the same file extension (e.g. DAT, CFG).
Y ou must know the source of the file to correctly select the file type when completing the
File, Open... process.
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COMTRADE! Objects

The COMTRADE data object consists of three files; HDR, CFG and DAT. The*.HDR file
(header file) is intended to be printed and read by the user. The *.CFG (configuration file)
is needed to properly interpret the transient data, *.DAT file. Finally, the *.DAT file (data
file) contains the value of each sample of each input channel. Upon loading an IEEE
COMTRADE data object, only the *.CFG file needs to be opened. The *.HDR and *.DAT
can only be viewed or printed in TOP as an ASCII file.

Load COMTRADE Data X

Header File T ext:

[

[Juantities:

e L0 D
o o= I =
o T T

=0

Al Harne |

Station Hame and ID: DRAMETZ, O

Start Time: 021034 16:15:31.000000
Trigger Time: 0241034 16:15:37. 000000

LCancel |

Figure A-1: TOP's Load COMTRADE Data Dialog

- Select one or more objects in the list box. The All and None
buttons allow you to select or unselect all objects in the list
box at once.

- Select the Ok button to load the selected objects, or Cancel
to quit the operation.

1IEEE STD C37.111 - 1991”IEEE Standard Common Format for Transient
Data Exchange (COMTRADE) for Power Systems” issued by the Power
Systems Relaying Committee out of the Power Engineering Society.
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If the COMTRADE datafiles are produced by anything other than TOP then the
following name configuration is assigned.

Nanmel Channel 1D underscore (_) and
Phase I D
Nanme?2 Name channel was given.

Qualifierl Circuit ID or nane

Qualifier2 Units Specified

If the data files were exported using TOP, then the COMTRADE data filter tries to
restore the original TOP stack name.
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EMTP/ATP Objects

TOP alows EMTP (Electromagnetic Transients Program)/ATP (Alternative Transients
Program) objects with the extensions SOS, PL4 and OUT to be opened. Upon opening the
EMTP OUT file, TOP displays the text output file. Thereis no dialog box associated with
this. The dialog box used for PL4

(Figure A-2) and SOS (Figure A-3) files are shown below.

x
Mode Woltages Powers, Branch Yoltages Energiez, TACS, Machinez, Branch Curents
S CBUSVOA) (BUSYOR) (BUSVOA) (HOTORA)
BUSVOE (DCPLUS) (DCHHUS) ( DCPLUS) ( INVELS)
BUSVOC ( TEMNLA) (TRMHLE) (STARTRE) (DCPLUS)
(TACS J(DF ]
(TACS 3{SIGA ) &l
(TACS J(SIGE )
(TACS J(SIGC )
(TACS I (VCOHTA) Hone

i TACS ) (VCOHTE)
(TACS 3 (VCONTC)
(TACS 3 (VTRI )
(VSRCA J(BUSA )

Al | None | al | Mone | A e |
Max Time: 0133 Load fram paint: ID ] ok

# Paints: 1776 Load to point: l'l 77h 0133

Cancel |

Figure A-2: TOP's Load EMTP/ATP Data Dialog

TOP sorts the objects according to the EM TP-assigned type and displays them in the
three list boxes shown above. The name (and an example) TOP assigns to EM TP objects
can be seen in the description below:

Namel | Name2 |Qualifierl|Qualifier2| Origin Type

(BUS1) | (BUS2) |(TYPE 8) (SYS) | (WAVE)
Namel Name of “froni node
Name?2 Name of “to” node

Qualifierl Type identifier given by the EMIP

Qualifier2 This field is not used.

Electrotek Concepts, Inc.



TOP Data Filters A-7

Load EMTP Statistics

Figure A-3: TOP's Load EMTP Statistics Data Dialog
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EMTDC Objects

TOP reads data from EMTDC version 3 and version 4 text output data files. The output
channels are defined in a file with file extension INF, and the data is stored in one or
more files with file extension OUT. Up to 10 channels of output, plus the times, will be
stored in one OUT file.

All EMTDC outputs are time-domain waveforms, and will be assigned type WAVE in
TOP. Thereis no means of identifying voltage, current, or other type of quantity from
either the INF or OUT file. Therefore, TOP assigns units of seconds to the X axis and
magnitude to the Y axis.

Through the PSCAD interface, an EMTDC user can specify description and unit strings
for plots. Because the units label does not consistently identify any physical units, TOP

does not use it. Each EMTDC component that generates output will have been placed on
a“page’ in the PSCAD interface. TOP uses the user-supplied output description, and up
to three nested “page” labels, to make stack names for EMTDC objects.

Namel | Name2 |Qualifierl|Qualifier2| Origin Type

(BUS1) | (BUS2) |(TYPE 8) (SYS) | (WAVE)

Namel User - speci fied name fromthe PSCAD
interface

Name?2 Top-1 evel page, typically “Min”

Qualifierl Second- | evel page, or bl ank

Qualifier2 Third-1 evel page, bl ank
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HARMFLOZ Objects

TOP alows the viewing and solving of HARMFL O objects with the extensions of HFW
HFS, HFZ and HFO. These ASCII text files are used to obtain harmonic load flow
solutions. Although not much graphical interactive capability is featured with the results,
this provides an excellent source for comparisons with other solved values. Upon the
opening of HARMFLO object files, TOP brings up the text file with the solution,
therefore, there is no dialog box.

2Available from EPRI: publication number EL-4920-CCCM, project number
2444-1 “HARMFLOW Code: Version 5.0 User’s Guide”
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SuperHarm Objects

Sour ce Groups

SuperHarm provides an option that allows you to specify a source group - a set of one or
more harmonic sources that should always be applied to the system together. When
source groups are used, SuperHarm calculates a solution for the system with each group
applied in turn. In TOP, when youload a SuperHarm object, you also select one or more
source groups for that object. TOP adds the solution for each of the selected groups to
obtain the total solution for the object.

Load SuperHarm Data [ x|

Woltages: Currents: Source Groups:
d4lvbus (| [B2TRAH BUS2 ﬂ

Eu=1 EZ2TRAH bu=21

EUS2 EZ2TRAH  GROUHD

Eu=21 EZ2TRAH . GROUNHD

EUS3 —1 |[B3TEAN . BUS3

bus3l E3TEAH bu=3l

BEUS4 E3TRAN . GROUHD

bu=4l |r] [E3TREAN . GROTIND |

A 2 Al ]

~ Source Group Options ——

= Fundamental Component

% Usze Calculated b am: i'l % Load Individual Al
" Replace Calculated Ahg: iﬂ " Load SUM
Hone
&t Freg; lEI:I " Load RS5

Ok Cancel |

Figure A-4: TOP's Load SuperHarm Data Dialog

The Procedure

- Node voltages and device currents are displayed in separate list
boxes. Select the desired items from each box. (Device current
labels use the device name and the name of the terminal node,
separated by a dot.)

The All and None buttons under each list box select and unselect
al quantitiesin thelist. The All and None buttons in the lower left
corner of the dialog box select/unselect all voltages and currents.

- If sources are grouped in the SuperHarm data file, select
one or more groups in the Source list box. The All
button selects all groups. The Base button selects the

Electrotek Concepts, Inc.



TOP Data Filters

first group in the list box. If sources are not grouped, the
list box contains a single entry - ALL.

If you are using source groups and have selected more
than one group in step 2, select the desired Source
Option radio button.

Load Individual: TOP loads a solution for one group at
a time. Suppose, for example, that you have selected only
one quantity in step 1 - a node voltage called NODE1. If
you select two source groups in step 2 - GROUP1 and
GROUP?2 - then selecting Load Individual will create
the following objects:

Namel Name?2 Qualifierl Qualifier2
(NODEZ1) (GROUP1) | (BASE)
(NODEL1) (GROUP2) | (BASE)

The first object is the NODEL1 voltage with the GROUP1
solution, the second is the NODEZ1 voltage with GROUP2
solution.

Load Sum: TOP calculates each voltage or current
through strict linear superposition using the source
groups selected in step 2. For each node voltage or device
current X, the value at each harmonic frequency is
calculated as:
GroupN
X= aXe

G=Groupl

If Load Sum were selected instead of Load Individual
in the example given above, only one stack object would be
created:

Namel Name2 Qualifierl Qualifier2

(NODEL1) (SUM##) | (BASE)

where ### is a number assigned by TOP to help you keep track of which
sources are applied to which objects.

Load RSS: This RSS (Root Squared Sum) method uses a
modified linear superposition technique. It may be
appropriate for cases where strict linear superposition is
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too conservative. The fundamental component magnitude
is calculated as the arithmetic average over all source
groups. Each harmonic component is calculated as the
RSS over all source groups:

GrgupN
X=] aX
G=Groupl

- If Load RSS were selected instead of Load Individual in
the example given above, only one stack object would be
created:

Namel Name2 Qualifierl Qualifier2

(NODEL1) (RSS###) | (BASE)

where ### is a number assigned by TOP to help you keep
track of which sources are applied to which objects.

- If desired, you can re-specify a fundamental frequency
component magnitude for the selected objects with the
Fundamental Mode radio buttons. Select the Replace
Calculated button to override the values calculated from
the SuperHarm data. Enter the magnitude, phase angle,
and frequency of the fundamental in the Mag, Ang, and
Freq text boxes, respectively. TOP searches for a
component at the frequency specified; if found, TOP
replaces the magnitude, angle (in degrees) with the values
you entered.

- The default button, Use Calculated, tells TOP to use
fundamental values from the SuperHarm output file. If
this button is selected, the magnitude, phase angle, and
frequency text boxes should be left blank.

- Select OK or Cancel.
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V-HARM Objects

The procedure for loading V-HARM objects is similar to that for loading SuperHarm

objects. There are two differences:

- V-HARM does not use source groups. In effect, TOP
treats a V-HARM source as a group of one source. With
this in mind, all comments made above concerning

SuperHarm apply to V-HARM as well.

- The V-HARM Stack, Load... dialog box has a check box
called Harmonic Mode Solution. This check box is
required because TOP can't distinguish between V-HARM
frequency scans and spectra. Unless the check box is set,
TOP assumes that the objects being loaded are frequency

scans.

Load ¥-HARM Data

MHode Yoltages:

Device Cuments;

X

Sources;

IHEUT

INFUT1
INFUTZH
INFUTZL

— Fundamental Mode

e |lze Calculated

i Specify Walues;

Default

All
MHaone |

" Feplace Calculated

bag: l Anig; I

Freq;: I

&l M

Source Optionz

& Load |ndividual
" Load 5Lk
" Load RS5

[T Hamonic Maode Solution

Cancel |

Figure A-5: TOP's Load V-HARM Data Dialog
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Dranetz Objects

Before opening a Dranetz file in TOP, it is necessary to run the ASCII 65X.EXE
converter. After running this, the file must be saved with a .DRZ extension. If thisis not
done TOP will not open the file. In TOP, when you load a Dranetz object with the .DRZ
extension, the number of snapshot eventsisfirst counted. The following dialog box
appears after the events are counted.

Dranetz 65X ASCIl Data Loader x|
Huantities;
MS Trends

1 0771693 14:458:22 .84 WAVE
& 07-16-93 14:48:22 .84 INITIAL RMS
F 07-16-93 14:57:16 .06 WAVE all
7 071693 14:57:16 .08 INITIAL RMS

10000 071693 14:58:10.84 PSEUDOFPRINE
9 07-16-93 14:58:10.85 WAVE
13 07-16-93 14:58:11 .12 WAVE MHone
15 07-16-93 14:58:11 .28 WAVE
19 07-16-93 14:58:11 .51 WAVE
a0 07-16+-93 14:58:21.70 IMPULSE

10001 071693 14:58:22 60 PSEUDOPRINE

Cancel |

Figure A-6: TOP's Dranetz 65x ASCII Data Loader Dialog

Currently TOP will only allow WAVE, IMPULSES and RMS Trends to be |loaded on the
stack for a Dranetz object file. The loading procedure is the same as noted before. The
name assigned to this type of object file is explained in the example below. Given an
object file called DRANZ. DRZ with an impulse snapshot taken on channel B on July 16,
1993 at 2:58:22 pm:

Namel | Name2 |Qualifierl|Qualifier2| Origin Type
(34_B) |(IMPULS |(07/16/93((14:58:22 [(DERIVE| (WAVE)
E) ) ) D)

Nanmel: Event |ID and Channel
Nane2: Label of the graph, either | MPULSE or

WAVE, given by TOP.
Qualifierl, 2: Date and Tine of when the
snapshot was taken by Dranetz.
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FlukeView Objects
The load dialog boxes for FlukeView F41 and CUR files are shown in Figure A-7 and A-
8 respectively.
Load Fluke 41 Data x|
Lluantities:
T 01-/14-35 11-41 12 4. STORED
All
MHorne
Ok Cancel |
Figure A-7: TOP's Fluke 41 Data Dialog
Load Fluke Curve Data x|
Guantitiss:
Blemory 4.1 11701785 16 42 &1
Memory & 2 11-,01-95 15:42:52
Memory 6 3 11-01-95 15:42:53
Memnory 7 4 11-01-95 15:472:54 &l
Haore

LCancel |

Figure A-8: TOP's Load Fluke Curve Data Dialog
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If aFlukeView file caled FLUKE 1.F41 isloaded with a snapshot of the current from
memory channel 9. The following name will be assigned.

Namel | Name2 [Qualifierl|Qualifier2| Origin Type
(Memory |(Amp_109| (2/12/93) {(10:14:20)|(FLUKE_!) (WAVE)

6) )

Nanmel: Eight characters of the title of the
Fl ukeVi ew gr aph.

Nane2: Label of the graph, either Volts or
Anmps, followed by underscore(_) and the
menory register.

Qualifierl, 2: Date and Tinme of when the
graph was exported from Fl uke software.
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PQNode Objects

There is no dialog box for PQNode CSV files, as they contain only one object. When a
CSV fileis opened, TOP assigns a name to the object and then loads the object on the
stack automatically. Loading a Cold Load Pickup or RM S disturbance will create two
objects- aWAVE and a TRND. Asan example, a PQNode plot file called WAVEL. CSV
contains the waveforms of all phase voltages and currents for October 1, 1993 at 4:22:39
for node 1590. TOP would label the current for phase A as:

Namel

Name2 |Qualifierl |Qualifier2| Origin

Type

(1590)

(IA_WF).[(10/01/93)](04:22:39)| (WAVE1)

(WAVE)

IA - Phase A Current
WEF - Waveform

Nanmel: Eight characters fromthe title of
t he PQNode pl ot.

Nanme2: phase voltage or current _ type of
pl ot (defined bel ow)

Qualifierl,

\E
RD
TD
W
| M
CL

Wave Fault Di sturbance
RMS Vari ation

Trend

Wavef orm Capt ure

| mpul se

Col d Load Pi ckup

snapshot was recorded by the PQNode.

2 Date and Tine of when the
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Square D / DADisp Objects

The Square D / DADisp filter automatically loads the files (DAT) to the stack. Once the
file is opened you are ready to graph the files using New Graph... menu command.

Lok, in: I'S Examples

1 &) @l d [=E

i

430_a.dat P dat

asheville 15 10-05-97 06_20_36 prn.dat 1] Pram? dat

[T} asheville 15 10-05-97 07_45_41 pro.dat RN Rt s K=

Caprmag.dat Test.dat

Energy. dat

Fdr25ky.dat

P, dat

1] | 1+
File name: Iasheville t510-05-97 07_45 41 pm.dat Open I

Files of type: | Square D DADisp

j Cancel |
o

Figure A-9: TOP's Open Square D DADisp Dialog
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SuperTran Objects

SuperTran writes output fileswith STOfile extensions. The outputs include node
voltages to ground, which appear in the left- hand list box shown in Figure A-10, and
branch terminal currents, which appear in the right- hand list box shown in Figure A-10.
The name of a SuperTran output current consists of the device name, followed by a
period, and then the terminal name. The sign convention for currents is into the device.

Load SuperTran Data N x|
Mode Woltagez Branch Curmrents

1004 ia] |IDCL1A . CAP1A

100B DCL1A DCARPA

i1o0cC DCL1EBE.CAPLER

13_24A DCL1BE.DCAPE

13_ZB T |DCL1C.CAPIC Al

13 2C DCL1C . DCAPC

2004 LVCABA 48024 bora

200B LVCABA CHOKEA e

200cC LYVCABBE . 4802B

48014 LVCABE . CHOKER

4801E LVCABC 4802C

4801C x| |ILVCABC. CHOEEC

Al Nnnel Al | Mane
bax Time: 0167 Load from point: il:l ]
# Fointz: B00G Load to paint; iEEII:IE 0167
Cancel |

Figure A-10: TOP's Load SuperTran Data Dialog

Clicking an item in either list box toggles the selection state of that item. Quantities
already loaded on the stack are highlighted in dark gray. Use the All and None buttons
under either list box to select or unselect al itemsin that list box. Use the All and None
buttons at the right to select or unselect all itemsin both lists. If you wish to load only
part of the data for each waveform, you can edit the starting and ending point indicesin
the edit fields. By default, these edit fields are filled in to load all of the data. Click Ok
to load the selected items, or click Cancel to dismiss the dialog without loading data
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EPRI Lightning Transients Objects

The EPRI Lightning Protection Design Workstation (LPDW) writes binary plot filesin
the same format as SuperTran, but with ELT file extensions. The Surge Analysis module
of EPRI’s Substation Design Workstation (SDWorkstation) also writes binary plot files
in this format.

To obtain these outputs from LPDW, either set the menu toggle for saving plotsin
DFlash, or use the Export TOP button from a TFlash oscillograph window. The plot files
from CFlash are saved automatically. Y ou must launch TOP manually in order to plot
these waveforms in TOP, athough CFlash and TFlash have built-in plotting with less
capability than TOP.

In DFlash, line section flashover simulations are saved in files named such as,
fo_project_linesect_median_pole# pc.elt
fo_project_linesect_critical_pole# pc.elt

where:
median is for the median stroke current to pole#, pc
critical is for lowest stroke current causing flashover
pole# is the pole number for the stroke location
pc is the wire designator for stroke location

Wire designators pc are
pcanbeA,B,C,N,or S

c isthe circuit number if thereare2 or 3

Graph quantity names are like:
la# pc
V # pc
where:
# is the pole number
pc is the phase and circuit (wire designator)
PG = pole ground current
la = arrester current

V = insulator voltage
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In aline section flashover plot file, the waveform pole numbers will aways include the
struck pole (coded in the file name), and possibly one or more adjacent poles.

The DFlash transfor mer protection simulation writes a file named like
xf_project_pole design.elt

The struck pole is dways number 2. The graph names are designated by
la, V = primary arrester current and voltage
PG = pole ground
HG = house ground current

X2 = transformer secondary X2 current

The CFlash arrester ssimulations are saved in afile named like:
CFlash case name.elt

The arrester discharge currents are named la open, lariser, etc. The node voltages to
ground are named V open, Vriser, V xfmr, and V tap_AG.

The exported TFlash plot file is always named like:
Tflash project name.elt

Y ou may need to rename or copy thisfile to avoid overwriting it with subsequent export
operations. The graphs are named like:

T1Vg = tower 1 base voltage

T11Vc = tower 1, phase 1 voltage to ground
T11Vi = tower 1, phase 1 insulator voltage
T1lg = tower 1 ground current

T1lla = tower 1 arrester current, phase 1
T11E = tower 1 arrester energy, phase 1

SDWor kstation creates plot files automatically, when simulating incoming lightning
surges. The base file name is supplied by the user when initiating the analysis for a
specific bus voltage level in the substation. The incoming surge is applied to each line
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entrance at that voltage level and saved in files basename 1, basename 2, etc. The
outputs include arrester discharge currents, arrester node voltages, and insulator node
voltages corresponding to equipment terminals in the substation. SDWorkstation
launches TOP automatically upon completing the surge anaysis.

The quantitiesin TOP are indicated by SDWorkstation component numbers. To match
these component numbers with user-defined labels, consult the text output of severity
index in SDWorkstation’s transient analysis results. 1n the example below, taken from an
SDWorkstation tutorial example, component 44:1 is an arrester at bus voltage level 1.
Component 24 is a closed circuit breaker at voltage level 1. If it were open, there would
be two output voltages for this breaker, designated 24:1 and 24:2. Component 26 isa
transformer with terminals at two different bus voltages; one of these voltage waveforms
will be zero. The transformer is modeled with a capacitor/insulator, and will not transfer
surges between voltage levels.

Load SuperTran Data l|l- x|

Made Valtages Branch Currents

B ag 1 12 44:1
AR
T 262
T o441

MHone

&l M ﬂ| None

tax Time: 1.87e-005  Load from paint; IEI ]
# Points: 7E96 Load to point; [7E95 1.87e-005

Ok Cancel |

Figure A-11: TOP's Load SuperTran Data Dialog for EPRI
Lightning Transients Output
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PQDIF Objects

The Power Quality Data Interchange Format (PQDIF) is a draft IEEE standard (P1159-3
D2) for exchanging transients, harmonics, and steady-state power quality data. PQDIF
stores records in a hierarchy shown in Figure A-12, with record-level compression for

space efficiency.

Container record (only one)

|| Data sourcerecord 1

L Monitor settingsrecord 1 (optional)

| Observation record 1

L_{ Observation record 2

L—{ Monitor settingsrecord n (optional)

| Observation record n

LI Data sourcerecord 2

L_| Datasourcerecord n

Figure A-12: PQDIFF Record Layout
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The levelsin the hierarchy are:

Container — atop-level collection of data sources.

- Data Source — smilar to a“sub-file’, typically contains data from
one instrument or one simulation program study. The Data Source
record contains the channel definitions for subsequent observation
records. Typically awaveform channel definition will have two
series definitions for the X and Y variables. Subsequent channel
definitions can refer back to series defined in earlier channel
definitions, for example, to share atime or frequency scale.

- Monitor Settings — nominal voltage, transducer ratio, and
calibration data for instruments. Typically not used for smulation
program outputs.

- Observation Record — contains the actual data for one instrument
trigger, one simulation case, etc. The observation record refers to
the currently active channel definitions and monitor settings.

Note that several Data Sources may appear in the same file, and that several Monitor
Settings records may appear in the same Data Source. These are both time stamped for
the date they become effective.

Severa power quality instrument vendors provide an option to write datain PQDIF
format. Thisallows you to more easily analyze instrument data from different vendors.
TOP comes with a utility program to create PQDIF files from text datafiles. This
program is installed under “Text-to-PQDIF’ in the same Start menu folder as TOP. The
help file and examples for this utility describe how to convert a tabular text datafile to

PQDIF.

When you load a PQDIF file in TOP, the dialog appears as shown in Figure A-13. Firgt,
select a Data Sour ce from the combo box at the top of the dialog. The Data Source
name, rather than the containing file name, will appear in the name of any stack objects
loaded. To avoid naming conflicts, you can replace this data source name by entering a
new name in the edit field below the combo box.

A PQDIF data source can store the nominal value for each series along with the channel
definitions, or with each observation. The Nor malization radio buttons allow you to set
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the base quantities in TOP from either the channel definition or observation record, so
long as the PQDIF nominal values are greater than zero.

Once you select a data source from the combo box, the two boxes for series definitions
and observations fill with corresponding data. The observation list box is extended
selection, so you can Shift-Click or Ctrl-Click the mouse to select multiple items from
the list. Shift-click selects a range of contiguous items, while ctrl-click toggles the
selection state of noncontiguous items. The series definitions tree alows for multiple
selection by clicking on the check boxes to the left of an item. When an item is selected
or deselected, al items below it will also be selected or deselected. The All and None
buttons below each box will select and unselect all items in the corresponding box.

Load PQDIF Data il

x|

Data Source: |PODIF Convert (1999-06-01) Type: MEASURE Yendor ELECTROTEK Equip ETK_TESTPROGRAM v |

— Mormalization

Diata Source Mame for TOF: !F'QDIF Corvvert

Senes defined in Data Source

& [ WOLTAGE

=+ [JCURRENT

=[] RMS PHASOR

& [ YOLTAGE

- CJCURRENT

= ] INSTANTANEOUS PHASOR
- [ VOLTAGE -
#- ] CURRENT

= ] RMS VALUELOG

= A YOLTAGE

I:J an
B EMN
i B[ Voltage Malts, =
4 ! I 4
a | Nore |

% Nane " Senieslevel © Observationlevel |

Obzervations: [name, start ime, 1159 category [opt], harmanic or group
number(opt]]

Steady-state trend  1993-06-01 01:06:19

Obs 1333-06-01 13:24:11

R4S W ariation 1933

Obs 1993-06-02 00 5

Obs 1993-06-02 00:50:16

RS Y ariation 1999-06-02 00:50:18
Steady-state trend  1333-06-02 01:06:24
Obs 1993-06-02 13:03:53

RS Variation 1993-06-02 13:03:55
Obs 1993-06-02 13:03:55
Steady-state trend  1999-06-04 0&:51:53
Steady-state trend  19939-06-05 01:07:18
Steady-state trend 19939-06-08 01:07:33
Obs 1933-06-06 20:41:33

RMS Yariation 19939-06-06 20:41:33
Steady-state trend  19939-06-07 01:07:55
Steady-state trend  19939-06-08 01:08:30 _:I

¥ Trends ¥ Events [ Harmarics

a |

Cancel |

Maone |

Figure A-13: TOP's Load PQDIF Data Dialog

The tree of “series definitions” comes from the channel definitions in the selected data
source. Each dependent variable in a channel definition appears as a seriesin this list
box, while the independent variables are not shown in the list. The levels are defined as
follows: quantity type and characteristic of the series; quantity measured; phase; series

Electrotek Concepts, Inc.




TOP User’'s Guide

value type; units; nominal. The information in the tree comes from required or optional
PQDIF tagsin the file, and helps to identify each series.

The list box of observations displays a name and time stamp for each observation in the
file. The name need rot be unique, but the time stamp generally will be. Some
instruments and software may categorize the observation by IEEE 1159 category, and if
present, this tag will be shown in the lower list box. Some instruments may record
harmonic data, this tag will be displayed when available.

When you click Ok, TOP will attempt to load all selected series definitions for all
selected observations. A PQDIF data source may contain a number of channel
definitions, not al of which need be used in a specific observation record. The
observation records can be mixed steady-state trends, waveforms, harmonic spectra, etc.
In Figure A-13, a steady-state and waveform observation has been selected along with a
steady-state series definition. Thiswill result in loading only the steady-state data,

because the waveform series definition has not been selected. By selecting All series

definitions, and then clicking Ok with the observations selected, a total of 42 steady-state
trends are loaded into TOP. The dialog shown in Figure A-14 shows a partid list of

channdls that were loaded.

Plot Quantity Select B X
Stack List;
55 RMS VAR AB Steady-state trend YOLTAGE [&VGE) 1999-06-01 01:08:19 Pl
55 RkS WAB AR Steady-state trend WOLTAGE (M) 1993-06-01 01:06:19 Pl
55 RMS VAR AR Steady-state trend WOLTAGE [MIM] 1993-06-01 01:08:139 P
55 RMS WVBC BC Steady-state trend WOLTAGE [&VGE) 1999-06-01 01:08:19 Pl
55 RMS WBC BC Steady-state trend WOLTAGE (M) 1993-06-01 01:06:13 Pl
55 RMSWEBC BC Steady-state trend WOLTAGE [MIN] 1999-06-01 01:08:19 Pl
55 RMS WVOA CA Steady-state trend YOLTAGE [&VG) 1993-06-01 01:06:19 Pl
55 RMS VEA CA Steady-state trend WOLTAGE [ 1333-06-01 01:06:13 Pl
55 RMS WVCA CA Steady-state trend YOLTAGE [MIN] 1999-06-01 01:08:19 Pl
4| | i3
— Multiple Graph Creation——  — Quantitizs to Plat — Secale Optiohs———————————
¥ Supermpose - ‘ol &l
2 s B asel - ¥ Llinear © Log O Proh
™ Stacked Graphs l i ‘J
5: Stacklled bes o lMagnitude __'_l ' Scale Options MNone
Left-Right ' .ﬁ.:-:.es = lea Lo
" Auto-Create Windows I~ Polar Grid

Ok

LCancel I

Help |

Figure A-14: TOP's Plot Quantity Select Dialog with PQDIF

Data Loaded

The names that TOP constructs for PQDIF objects contain
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- Series Name plus Phase Designator

- Observation Name

- Quantity Measured, plus Min/Max/Avg value type designator if

applicable

- Observation Time Stamp

- Data Source Name
- Stack Object Type

(TRND, WAVE, SPEC, HIST, PROB, XY, MAGDUR, or

HIST3D)

The types of stack objects that TOP will create for each PQDIF quantity type are

PQDIF Quantity Type

TOP Stack Object Type

CPF PROB
FLASH not supported
HISTOGRAM HIST
HISTOGRAM3D HIST3D
MAGDUR MAGDUR
MAGDURCOUNT TRND
MAGDURTIME TRND
PHASOR TRND
RESPONSE SPEC
VALUELOG TRND
WAVEFORM WAVE

XY XY

XYZ XY (two instances for Y and 2)

In the current version of PQDIF, it is not possible to distinguish between SPEC and

SCAN objects.
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APPENDIX B

Text-to-PQDIF Conversion

TOP comes with a utility program that converts text files to the Power Quality Data
Interchange Format (PQDIF). The text data must be organized like a spreadsheet, with
each sample in itsown row. Severa files with the same column definition may be
converted to a single compressed PQDIF file.

Y ou can aso export PQDIF directly from TOP, using the File, Export... menu
command.
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Overview of Text-to-PQDIF Utility

The Text-to-PQDIF utility provides a convenient way of making Power Quality Data
Interchange Format (PQDIF) files from text datafiles. The premiseisthat you will have
one or more text data files organized in arow and column format. After providing a
definition for each column, the software will convert each text file to PQDIF and write
them to a single output file, using record-level compression. Thus, the output is efficient
in terms of both file size and the number of output files (i.e., one).

The output is PQDIF version 1.5, which is not backward compatible with PQDIF version
1.0. All of the required tags are supported. Several optional tags are supported, for user
comments and for the WPT Signature System' M characterizer. Most of these optional
tags can be left alone if not used, or selected from combo boxes. The user interface
includes several combo boxes that make it simple to select only valid PQDIF identifiers.
Some of the required tags, such as compression type, file creation time, and language are
et to default values without user input. The goal was to provide a simple method of
generating valid PQDIF files.

In the text input, each data point must be separated with aline feed. Each row must have
the same number of columns. If you are converting multiple files, each file must have the
same number of columns but need not have the same number of rows. Each column must
be separated with white space, a comma, a colon, or a semi-colon.

The software comes with two sample text input files, se7100_01.csv and
sie7100_02.csv, and a default configuration file that matches the sample files. The
sample text files contain 9 columns; the first column is for time and the remaining 8
columns are voltage and currert data for phases A, B, C, and Neutral. The first time you
run the software, you can review how the column definitions are provided on the Series
Page. After defining the series, use the File Controls to specify the input and output files
for conversion.

The series definitions and other configuration data are saved automatically in afile
txt_pqdif.cfg, and reloaded when you run the program again. Y ou can also save
configurations to different file names, and re-load them in a later session.

File Controls

The main program window, shown in Figure B-1, contains file management controls in
the top half, and tabbed pages for configuration in the bottom half. The list boxes and
buttons above the tab pages allow you to specify the configuration file, the text input
files, the PQDIF output file, and perform the conversion.
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Text to PADIF Converter |
— Input Files
Add... [EGrIEr
HEmave Open Cfg...
Save Cfg... |
E it
Output File: |

Help

HOME 1 MOME
Wa AM 1 400 WOLTAGE
la AN 1 80 CURREMT
Yh BM 1 400 “OLTAGE
Ib BM 1 80 CURREMT
Wi CH 1 400 “OLTAGE
I CH 1 80 CURREMT
Yh MG 1 400 “OLTAGE
In MG 1 80 CURRENT
Chnl Mare: ITime
Phaze: I MNOME j
Scale By: I'I
Maminal: |1

| Generall DataSnurceI Motes | Tliggerl

SECOMDS

WOLTS
AMPS
WOLTS
AMPS
WOLTS
AMPS
YOLTS
AMPS

Meazures:
Uitz

Walue Type:

INSTANTANEOUS
VAL INSTANTANEOUS
WAL INSTANTANEOUS
VAL INSTANTANEOUS
VAL INSTANTANEOUS
VAL INSTANTANEOUS
VAL INSTANTANEOUS
VAL INSTANTANEOUS
VAL INSTANTANEOUS
{NONE B
| SECONDS =
{TIME -

Characteristic: I IMSTAMTAMEOLS

4
v

e

[Jpdate

i |

Delete

Figure B-1: Main Window in Text-to-PQDIF Converter with File
Controls and Series Tab Page

Input Files— each filein thislist box will be included in the output PQDIF file. Each of
these files must have the same organization, including column order and definition from
the Series Page, and supplemental input as defined by check boxes on the General Page.
Y ou can multi-select items in this list box to remove.

Output File —type a PQDIF ouput file name in this edit control. If necessary, the

software will add afile extension of .pqd. Any existing file will be overwritten without

warning.
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Add - invokes a File/Open dialog, from which you can select one or more text input files
to convert. These are added to the input file list box.

Remove — deletes al selected items from the input file list box. Enabled when thereis at
least one item in the inpuit file list box.

Convert — converts each of the listed input files, and writes them to ore PQDIF file.
Y ou will see an acknowledgement dialog when the conversion is finished. Enabled when
there is at least one item in the input file list box.

Open Cfg — reads the channel definitions and other settings from afile with extension
.cfg, and updates al of the tab pages. When you start the program, the configuration is
automatically read from txt_pqdif.cfg.

Save Cfg — saves the current channel definitions and other settings to afile you specify,
with afile extension .cfg. When you exit the program, the current configuration is
automatically saved to txt_pqdif.cfg.

Exit — exits the program.

Help — opens this help file on the active tab page.

Electrotek Concepts, Inc.



Text-to-PQDIF Conversion B-7

Series Page

This page, shown in Figure B-1, allows you to edit, add, and delete channel and series
definitions corresponding to the data columnsin your text files. There must be one, and
only one, series definition for each column in your text file. The sample configuration
that comes with the software has 9 data columns and 9 series definitions, but the first one
isfor time. Thus, there are only 8 “channels’ in PQDIF terms. In most cases you will
have to specify a series for the independent variable, which will not be a*channel” on its
own. You can also use the Auto X Increment feature instead of providing independent
variable data in the file, in which case each of your series will also be a channel.

List box —there will be one text string describing each of your series definitions. When
you select alist item, the edit controls and combo boxes underneath the list box update
with data for that series definition, so that you can edit it. The order of definitionsin this
list box must match the order of columns in your text files.

* " — click these buttons to move the selected list item up or down in the order.

New — adds a new item to the end of the list, copying data from the edit controls and
combo boxes.

Update — updates the selected list item to reflect any changes made in the edit controls
and combo boxes. Y ou must use this button to commit any changes.

Delete — deletes the selected list item.

Chnl. Name — enter a unique name for the channel. Each dependent variable series that
has the same channel name will be collected into the same channel definition. Two
additional sample files, rmsvar.cfg and rmsvar.csv, illustrate how to define the series for
min, max, and average RMS vaues of a voltage channel.

Phase — pick the phase connection from the combo box. This should be NONE for the
time series.

Scale by — enter a scaling value for the data in this series. If not equal to 1, the datais
scaled before output, so the scaling factor does not appear in the PQDIF output.
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Nominal — enter a base quantity for the series. Enter the instantaneous value for
waveform channels and the RMS value for phasor or valuelog channels. Thisis stored in
both the monitor settings and observation data in the PQDIF output, and it is required for
the WPT Signature SystemTM characterizer.

M easur es — pick a PQDIF tag from the combo box. For waveform data, typical
selections would be NONE for time, VOLTAGE, or CURRENT.

Units — pick a PQDIF tag from the combo box.

Value Type — pick a PQDIF tag from the combo box. For waveform data, this would be
either TIME or VAL.

Characteristic — pick a PQDIF tag fromthe combo box. For waveforms, this would be
INSTANTANEOUS.
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General Page

This page, shown in Figure B-2, allows you to set some input file options and general
parameters.

Output File: | |

Series ; Gieneral | DataSu:uuru:eI Motes I Triggerl

Quartity Type: | wiavEFORM =l

Baze Frequency [Hz: |EEI

[T Auto ¥ Increment; |5E-EII35

[T Auto Generate RMS from Transient ‘W aveforms
[ Observation Mame on 13t Line of Input File

[ Observation Time on 2nd Line of [nput File

™ Trigger Time [seconds] and Columnz on 3rd Line of Input File

Figure B-2: General Tab Page in the Text-to-PQDIF Converter

Quantity Type — select atype such as WAVEFORM or VALUELOG. You may not mix
types in the output from this program.

Base Frequency — enter the base frequency for the instrument or simulation, typically 60
Hz. Thisvalueis needed by the WPT Signature System'™ characterizer.

Auto X Increment — set this check box and enter atime step if your text files do not
include a column for time (or other independent variable). The first data point will start
at time zero, and increment by the value specified.

Auto Generate RM Sfrom Transient Waveforms — set this check box to generate RMS
minimum, maximum, and average traces from transient waveforms. A ssimulated RMS
sample is generated every haf cycle of the base frequency. Enter instantaneous nominal
values for each series; these will be converted to RMS in the generated channels. The
minimum, maximum, and average traces will be identical. The WPT Signature System' ¥
characterizer expects to receive these RMS channels, along with transient waveforms, for
RMS variations.
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Observation Name on 1st Line of Input File — set this check box if you wish to enter an
observation title at the top of each text file. If not active, the observation name will be
the text file name.

Observation Timeon 2nd Line of Input File — set this check box if you wish to enter
the observation time in the form year- month-day hour:minute:seconds on the second line
of the input files. The year should be four digits, the month ranges from 1 to 12, and the
hour ranges from 0 to 23. All values are integers, except for seconds, which may be a
real number. The value is taken aslocal time, and then converted to UTC for the output.
If not specified, the observation time will be the time that the text file was converted to

PQDIF.

Trigger Time (seconds) and Columnson 3rd Line of Input File — set this check box if
you wish to specify channels that triggered for each observation on the third line of text
input; thisis the only way to specify trigger time and channels. First specify the trigger
time in seconds relative to time zero in the record. Then specify one or more column
numbers for the channel(s) that triggered — the column numbers start with zero. 1f no
trigger channels are specified, the observation trigger method will be “none”.

Text file input for these last three check boxes must appear in the order specified, but
some check boxes may be omitted. For example, you can set the check boxes for name
and trigger, and leave the check box for observation time inactive. The first line of each
text file must then contain an observation name, and the second line must contain the
trigger information.

Sample

Shown below are the first five lines of an input file with all three check box options
active. The fourth and fifth lines of input are the first two data points in the record.
Column zero is the time, and there are eight more columns of voltage and current data.
The first line of input is an observation title. The second line of input is alocal date and
time in the proper format (August 10, 1999 around 4:30 p.m.). The third line of input
indicates the trigger point was 0.01 seconds into the waveform, and that column 1
triggered (column 1 isthe first column of actual data, after the time values, with value —
335.346222 at time zero).

Cbservation Name Goes Here

1999-8-10 16: 30: 40. 837

0.01 1

0, - 335. 346222,-39. 014793, - 16. 051914, 24. 972294, 352. 31546, 7. 794848, 0. 483208, 0
0. 00013, - 323. 266022, - 39. 50248, - 35. 508781, 24. 972294, 360. 486481, 10. 230739, 0, 0
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Data Source Page

This page, shown in Figure B-3, alows you to enter summary information for the output
PQDIF file. Thefirst tag, for datasource name, is required in PQDIF. The other tags are
optional, but have been provided as a convenience.

Olutput File: | |
Help
Series | General {DAESGUEE ] Notes | Trigger |
M ame: |ES"\-" Files
Type: | MaNLAL [
Yendor |ELECTROTEK =
Equipment  [ETK_TESTPROGRAM =

Figure B-3: Datasource Tab Page in the Text-to-PQDIF Converter

Name — enter a descriptive data source name; thisis arequired PQDIF tag. Note that
each observation (text file) can aso have its own name.

Type — pick a PQDIF tag from the combo box.

Vendor — pick a PQDIF tag from the combo box.

Equipment — pick a PQDIF tag from the combo box.
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Notes Page

This page, shown in Figure B-4, allows you to enter comments into the PQDIF output
file. All of thesetags are optional in PQDIF, but have been provided as a convenience.

Output File: | | -

Help

Title: IF'ru:uieu:t Title
Author: ITum M ecDermott
MNotes:

Ch-E rber for a new line

Figure B-4: Notes Tab Page in the Text-to-PQDIF Converter

Title — enter descriptive information.

Author — enter a name.

Notes — enter one or more lines of description. Use Ctrl-Enter
to insert line breaks in this edit control.
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Trigger Page

This page, shown in Figure B-5, allows you to enter trigger levels for each series

definition. Thetrigger datais optional, but should be entered if your data comes from an

actual instrument, or if the PQDIF output will be processed in the WPT Signature

System'™ characterizer.

If the datais from simulation, the trigger levels can usualy be left at the default zero
values. In that case, the trigger type in the PQDIF monitor settings will be

ID_TRIG_NONE.

Olutput File: |

Help

Time 0O
Wa 300
la 0
Wh 300
Ib i
Wi 300
lc 0
W 0

In 0
Lo Trigger:
High Trigger:

1]
500
1]
500
1]
a00
1]
1]
1]

{0

{0

Update |

Figure B-5: Trigger Tab Page in the Text-to-PQDIF Converter

List box — contains the channel name, low trigger level, and high trigger level. Thislist
box is synchronized with the Series Page; you cannot add or delete a series definition, nor

change the channel name, on the Trigger Page. Selecting an item from the list box
updates the edit controls for trigger levels, so you can edit them.

Update — updates the selected list item to reflect any changes made in the edit controls.
Y ou must use this button to commit any changes. All series definitions that have the
same channel name will be updated together, so that they always have the same trigger

levels.
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Low Trigger — sets the trigger level for sags. Enter the instantaneous level for waveform
channels, and the RMS level for phasor and valuelog channels. If greater than zero, the
trigger type in the PQDIF monitor settings will include ID_TRIG_LOW.

High Trigger — sets the trigger level for swells. Enter the
instantaneous level for waveform channels, and the RMS level
for phasor and valuelog channels. If greater than zero, the
trigger type in the PQDIF monitor settings will include

ID_TRIG_HIGH.
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