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Chapter 1: Getting Started With PowerWorld

This chapter provides the essential information you need to start using PowerWorld Simulator.
The following material is included:

e About this Manual

¢ Introduction to PowerWorld Simulator

¢ Introduction to Simulator Add-on Tools

e What's New in Version 12.0

e Getting Help

e PowerWorld Interface

e Toolbars






About this Manual

PowerWorld Simulator includes comprehensive, context-sensitive on-line help in addition to this manual. Using the
on-line help is strongly recommended, since it provides features not available in a printed manual, such as the ability
to jump to another topic. Furthermore, the on-line help is likely to be the more up-to-date reference as program
updates are issued.






Introduction to PowerWorld Simulator
See Also

PowerWorld® Simulator (Simulator) is a power system simulation package designed from the ground up to be user-
friendly and highly interactive. Simulator has the power for serious engineering analysis, but it is also so interactive
and graphical that it can be used to explain power system operations to non-technical audiences. With Version 12.0
we’ve made Simulator more powerful, more visual, and easier to use.

Simulator consists of a number of integrated products. At its core is a comprehensive, robust Power Flow Solution
engine capable of efficiently solving systems of up to 100,000 buses. This makes Simulator quite useful as a stand-
alone power flow analysis package. Unlike other commercially available power flow packages, however, Simulator
allows the user to visualize the system through the use of full-color animated oneline diagrams complete with zooming
and panning capability. System models can be either modified on the fly or built from scratch using Simulator’s full-
featured graphical case editor. Transmission lines can be switched in (or out) of service, new transmission or
generation can be added, and new transactions can be established, all with a few mouse clicks. Simulator’'s extensive
use of graphics and animation greatly increases the user’s understanding of system characteristics, problems, and
constraints, as well as of how to remedy them.

The base package of Simulator is capable of solving power systems comprised of up to 100,000 buses. The base
package also contains all the tools necessary to perform integrated economic dispatch, area transaction economic
analysis, power transfer distribution factor (PTDF) computation, short circuit analysis, and contingency analysis. All of
the above features and tools are easily accessible through a consistent and colorful visual interface. These features
are so well integrated that you will be up and running within minutes of installation.

In addition to the features of the base Simulator package, various add-on tools are available. Please see Introduction
to Simulator Add-On Tools for more information.






Introduction to Simulator Add-On Tools
See Also

In addition to the features of the base Simulator package, various add-on tools are available. A brief introduction to
each follows:

Voltage Adequacy and Stability Tool (PVQV)

The purpose of the PVQV add-on is to allow the user to analyze the voltage stability characteristics of a system. After
the PVQV simulation is complete, the user can graph various system parameters. For more information, see the
PVQV Overview.

Optimal Power Flow Tool (OPF)

The purpose of an OPF is to minimize an objective (or cost) function . In Simulator OPF the Linear Programming OPF
algorithm (LP OPF) determines the optimal solution by iterating between solving a standard power flow and solving a
linear program to change the system controls thereby removing any limit violations. For more information see the OPF
Overview.

Security Constrained Optimal Power Flow Tool (SCOPF)

The OPF tool minimizes an objective function (usually total operation cost) by changing different system controls while
meeting power balance constraints and enforcing base case operating limits. The SCOPF tool takes it one step
further by considering contingencies that may arise during system operation and ensuring that in addition to
minimizing the objective function, no unmanageable contingency violations occur. For more information see the
SCOPF Overview.

Available Transfer Capability Analysis Tool (ATC)

ATC analysis determines the maximum MW transfer possible between two parts of a power system without violating
any limits. For more information see the ATC Analysis Overview.

PowerWorld Simulator Automation Server (SimAuto)

SimAuto provides PowerWorld customers the ability to access PowerWorld Simulator functionality within a program
written externally by the user. The Simulator Automation Server acts as a COM object, which can be accessed from
various programming languages that have COM compatibility. Examples of programming tools with COM compatibility
are Borland® Delphi, Microsoft® Visual C++, Microsoft® Visual Basic, and Matlab® (among others). For more
information on SimAuto, see the SimAuto Overview.






What's New

Web links to previous version information: Version 11.0 Version 10.0 Version 9.0 Version
8.0 Version 7.0 Version 6.0

Simulator Version 12.0 contains a number of major new features and several smaller enhancements designed to
improve the performance and convenience of the package.

. Power Flow Solution
0  Speed-ups
= 5-10% speedup due to change in Jacobian storage
. Doubled speed of coordinated transformer tap switching
. 5-10% speedup due to change in memory manager
o  New global solution options

=  Transformers can be stepped based on coordinated sensitivities (the only option
available before) or self-sensitivity

. Three methods now available for sharing generator vars for remote regulation

e  Allocate using Remote Regulation % (PTI behavior; previously, this was the
only option available)

e Allocate so all generators are at the same [min..max] range (Areva EMS
behavior)

e  Allocate using sum of Remote Regulation % (GE behavior)
. Minimum per unit voltage for constant current loads
o  New object-specific options
= Area Interchange control by user-specified Injection Group

= Allow switched shunts to switch during the inner power flow loop, which allows discrete
switched shunts to be treated as PV buses initially and then revert back to discrete
shunt values after the initial solution

. For each transformer, a new field called "Regulation Range Target Type" has been
added with the following options: Middle of Reg Range and Max/Min of Reg Range

0  More error checking
. Ensure that parallel transformer regulation ranges don’t overlap
= Check for values of Line Drop Impedance that are too large
. Notification of transformers that are turned off control due to a large regulation range

. Ensure that a new slack bus is chosen if all generation at the slack bus is taken out of
service

0  Solution diagnosis features

. Improved display for showing which devices remotely regulate a particular bus (shows
local and remote generators, tap-changing transformers, and shunts now)

e  Appears on Run Mode Bus dialog
. New Case Information Display field for buses — Remotely Regulators

. Bus field "Type" has been improved to show 6 new descriptive strings to better help in
understanding the case setup

e  Type column is shown by default on Mismatches display now
. Slack, PQ, and PV still exist as bus types
e  New descriptive strings:
o PV (Remote Reg Master)
PQ (Remote Reg Slave)
PQ (Continuous Shunts at Var Limit)
PQ (Gens at Var Limit)
PQ (Remotely Regulated at Var Limit)
PQ (Remotely Regulated)

O O O o o
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e  Zero-impedance branch groupings added to Buses Case Information Display
as "Zero Impedance Branch Bus Neighbor List" and "Zero Impedance Branch
Primary Bus" fields

. Display Auxiliary Files (*.axd) and Case Information Display editing of oneline diagrams

(o]

(o]

New *.axd file format (display auxiliary file format)
. Can now save, load, and create onelines using a purely text-based format
= Allows users to programmatically create and edit oneline diagrams
Display objects case information improved
=  Allows editing of oneline via a Oneline Information Display
= Supports cut/paste to/from Excel of oneline information

. New pie charts and gauge objects for the following elements:

(o]

O O O O o o o o

(o]

Areas

Buses
Generators
Injection Groups
Owners
Substations
Super Areas
Switched Shunts
Transformers
Zones

. Oneline Enhancements

O O o

Oneline links can now open an AUX file directly
URL links can now run Windows batch commands
Custom Colors are now properly managed across Simulator

Added ability to specify with a layer whether or not objects are selectable in Edit Mode (great for
use with borders)

The hints that appear when hovering the mouse over an object may now be customized by the
user

Dynamic Formatting now includes lookup tables to make the feature more versatile
Enhanced GIS Support

. More support for reading and writing GIS shapefile information — ability to bring up
shapefile DBF data from within Simulator

=  Added ability to draw a "Measure Line" which calculates the approximate distance
between two points

= Auto-insert buses and substations using latitutude/longitude information stored with bus
and substation data objects

Multi-section lines
. New multi-section line fields are available
. New multi-section line pie charts are available
= Auto-insert transmission lines support
. Bus Palette support
. Bus View and Sub View support
. Power Flow List and Quick Power Flow List support
= Ability to open a single section of a multi-section line ("mixed statuses")

. Dialog changes

(o]

For dialogs with a large number of tabs, a new layout is used that is easier to navigate (see
Simulator Options for an example of this new dialog style)

More clearly show which fields may be edited by using a white background for editable fields and
a grey background for uneditable fields

Consistent display of label, area, zone, owner, and substation information across all dialogs



What's New

User interface changes
o  Error messages have been cleaned up to prove more readable messages
0  Added ability to timestamp all messages in the message log
o Added Windows Registry option to prevent user modification of the toolbars and menus
o Case Summary enhanced (parses number of elements of all types)
o  Complete overhaul of transformer impedance corrections table to make it more user-friendly
Data object improvements
o Interface improvements
. New elements supported
. Interfaces can include other interfaces
. Multi-section lines can be added to an interface
. Can now monitor an interface in both directions
. Can clone elements from another interface
o New injection group elements supported
. Switched shunts can be added to an injection group
. Injection groups can include other injection groups
o Added memo fields for all objects and displayed on all dialogs

Added multiple line shunts at each end of a transmission line. Each line shunt can have its own
status

0  Objects labels can be used in auxiliary files to define objects
. E.g., you can use "BRANCH label OPEN" is Contingency AUX file
Case Information Displays
0  When typing in data you may append the "@" symbol to copy one column to another

. E.g., type "@BusPUVolt" into the generator setpoint voltage and it will change the
setpoint to the terminal voltage

When sending to Excel, a dialog now appears asking which worksheet to send the data to

o  Enhanced Interface and Injection Group Case Information Displays have more flexibility in
showing elements

o Interfaces and Injection Groups can now be created via selection of generators, loads, and shunts
from a Case Information Display

0  Added search ignoring filtering and display/column options
o  Removed limitation of 5 conditions for filters and sorting.
o0  Modified filter dialogs to make adding and deleting conditions simpler
New Tools
o  New Sensitivity Tools
. Single meter, multiple transfer
. Singe transfer, multiple meter
. Self-sensitivity
. LODF (Line Outage Distribution Factor) Matrix
o0 Line Loading Replicator
. Specify buyer and seller injection groups
. Specify a desired flow on a branch or interface

. The tool tells you how much to transfer between the buyer and seller in order to achieve
the desired flow

o0 Line Impedance Calculator — calculates per-unit line impedances based on physical spacing,
conductor type, and distance

PV and QV Curve Enhancements
o  Tracking of limits hit during PV Curve trace
o  Tracking of dV/dP during PV Curve trace
o  New method for ramping reactive power during PV curve trace relative to constant power factor

11
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e  ATC (Available Transfer Capability) Enhancements

0  Added a new option on how the ATC Solution Method "(IL) the Full CTG Solution" is processed
called "Force all transfer ramping to occur in pre-contingency states and repeat full CTG
Solutions". Prior to this new option, the Full CTG solution would only occur once and extra
ramping would occur after that

Ability to specify that post-contingency linear calculations not include the effect of phase shifters

0  Added a script command which would perform the same action as done on the ATC multi-
scenario results for Write to Excel

o  For multiple ATC scenarios, now have the option of change line rating A and B (previously, only
line rating A was available)

0  Added a better indication of when the "(IL) then full CTG" solution method encounters an
unsolvable power flow when ramping out the pre-contingent state

. Contingency Analysis Enhancements

o  Dead bus reporting

o  dVv/dQ change reporting

o  Cloning and merging of contingencies

o0  Added post-contingency voltage limits where can be different than normal voltage limits
e  File Format Support

o PowerWorld Binary File (PWB) version 12

=  Added ability to password protect PWB files

=  Added ability to write out unlinked elements in PWB file after reading them from an AUX
file

o  PTIRAW file support

=  When reading RAW files that contain loads assigned to other areas, we now insert
transactions to represent these loads

= Can create Injection Groups by reading the Participation portion of the SUB files
o0  GE EPC file support

. Simulator stores all GE EPC data now. User may also edit all EPC data from within
Case Information Displays

=  Added ability to save and read EPC files "with options"
. Filter by area / zone / owner filters
=  Added ability to append to a case using an EPC file

. For an EPC file, now assume all generators with only 2.0 MVar of range have AVR
(Automatic Voltage Regulation) disabled

. Using File, Open, "EPC with Options", user may specify this value
e  Auxiliary File SCRIPT Changes and SimAuto Changes
o New script commands
. ZeroOutMismatches
. CalculateVoltSelfSense
. CalculateVoltToTransferSense
. SetCurrentDirectory
. WriteTextToFile
0  Added procedure ChangeParametersMultipleElement to SimAuto

12



Help
See Also

On-line help is available in PowerWorld Simulator via the Help main menu item, by clicking the Help toolbar button,

or by pressing the F1 key on many dialogs and displays. Context-sensitive help is available on the oneline diagrams.

To obtain object specific help, position the mouse over the object in question on the oneline and press the F1 key.

Sample power flow cases and other information are available at the PowerWorld web site:
http://www.powerworld.com/

Contact technical support at support@powerworld.com for answers to your questions regarding any PowerWorld
product. Or call us at (217) 384-6330.

PowerWorld Corporation
2001 S. First Street
Suite 203
Champaign, IL 61820

13
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PowerWorld Interface

Windows Basics
See Also

Simulator 12.0 runs under Windows 95/98/2000/Me/XP and NT 3.5 and later operating systems. Since much of the
interaction between Simulator and the user is accomplished by using the mouse, we have designed the interface to
obey consistent conventions for mouse usage. In general, the left-mouse button is used to affect some sort of
immediate change or control over a power system element, while the right mouse button is used to gain more
information about a power system element or to view a list of available options. More details on mouse usage are
provided throughout this manual.
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PowerWorld Simulator: Getting Started
See Also

The key to using Simulator is to recognize that it has two distinct modes Edit Mode and Run Mode. The Edit Mode is
used to construct new simulation cases or to modify existing cases, while the Run Mode is used to perform the actual
power system simulation. You can easily switch between the modes using the Edit Mode and Run Mode buttons on
the Program Toolbar.

If you are new to Simulator and seek a quick means of familiarizing yourself with it, we recommend starting with the
tutorials; see Creating a New Case or Starting with an Existing Case

Sample cases are provided with the software in the "Sample Cases" directory. If you're interested in learning by
doing, you may wish to just open one of the sample cases and try the different Simulator features.

16
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Edit Mode Introduction

See Also

The Edit Mode is used to create a new case or to modify existing cases. To switch to Edit Mode, click on the Edit
Mode button on the Program Toolbar, or choose File > Switch to Edit Mode from the file menu.

Here is a sampling of things you can do in Edit Mode:

Create a new case; see New Case for details.

Create a new oneline diagram; see New Oneline for details.

Add new components graphically to an existing case; see Insert Menu for details.

Modify the appearance of the oneline objects; see Format Menu for details.

View and modify a case using non-graphical lists displays; see Case Information Displays for details.
Equivalence a case; see Equivalencing for details.

Append a subsystem to an existing case; see Appending a Case for details.

For more details on the Edit Mode please see Edit Mode Overview.
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Run Mode Introduction
See Also

The Run Mode is used to solve a single Power Flow Solution, run one of the available load flow tools, or run a time-
domain simulation of the power system. To access the Run Mode, click on the Run Mode button on the Program
Toolbar, or choose File > Switch to Run Mode from the file menu.

The key menu associated with the Run Mode is the Simulation menu. This menu allows you to perform a single
Power Flow Solution (however, it is quicker to use the toolbar).

Other key components of the Run Mode include:
¢ The oneline diagrams, which allow you to view the case graphically. See Oneline Diagram Overview for details.

e The Case Information Displays, which allow you to view the entire power system case using list displays. See Case
Information Displays for details.

¢ Dialogs to change the simulation options and the Power Flow Solution. See Simulation Options for details.
e Scaling to allow easy variation in the load, shunts, and generation at any number of buses. See Scaling for details.

e Contouring, which shows a color contour representing the variation in any power system parameter across a
system. See Contouring for details.

o Transfer distribution factor calculations. See Power Transfer Distribution Factors for details.

o Perform a fault analysis. See Fault Analysis for details.

e Run Transfer Capability studies.

o Perform an Optimal Power Flow (OPF) or Security Constrained Optimal Power Flow (SCOPF) analysis.

e Generate PV and QV curves.
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Script Mode Introduction
See Also

The Script Mode is used to access the Script Command window. Simulator scripting allows a method of grouping
multiple commands for sequential processing by Simulator. From the Script Command Execution window, the user
can manually enter script commands for processing, or load an auxiliary file containing multiple script commands and
data modification commands.

Some features in Simulator are available exclusively in either RUN mode or EDIT mode. This functionality is
preserved in the script language, but with the addition of a submode feature. Submodes determine which script
commands can be called. Only those commands available to the current submode can be executed. You will always
be in one of the submodes when executing a script. If the Script Command Execution Dialog is opened from Edit
Mode, Simulator defaults to the EDIT, CASE submode. If the Script Command Execution Dialog is opened from Run
Mode (or when a script is initially started), Simulator defaults to the RUN, POWERFLOW submode.

To switch submodes, use the EnterMode (mode or submode) script command. The following list includes the
submodes available to each of the Simulator modes. Click on the links below to see the actions available to each
mode and/or submode.

Edit Mode

Case Submode

Run Mode

PowerFlow Submode
Contingency Submode
ATC Submode

Fault Submode

PV Submode

QV Submode

There are also a number of general script actions that can be executed in any of the submodes. See Script General
Actions for more details.
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Printed Documentation

Message Log
See Also

The Message Log displays detailed results of each Power Flow Solution, chronicling the solution process iteration by
iteration. It also reports messages raised by Simulator in performing various operations, such as opening or validating
a case. The Message Log can be helpful when you run into problems solving a particular simulation case. The
Message Log is hot used with Viewer.

To display the Message Log, click on Log on the Program Toolbar.

Right-clicking on the Message Log displays its local menu. To change the font characteristics of the log, select
Change Font. To suppress or change color of certain messages associated with the power flow case select either
Suppress Messages or Color Messages and then the desired message whose characteristics want to change. To
print a highlighted section of or clear the log, select either Print Selection or Clear. You can find a certain text by
clicking on Find, and then entering the text in the dialog displayed. Also, you can highlight all the text in the log, or
inversely unselect all the highlighted text by clicking on Select All, or Unselect All, respectively. To print or copy the
contents to the Windows clipboard of a highlighted section of the message log, select Print Selection or Copy
Selection to Clipboard. You can also clear the contents of the log by selecting Clear. Lastly, you will find some log
options available, such as Change Maximum Lines, Disable Logging and Save Log to File options which allow
automatically saving the log to a file during load flow analysis.
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PowerWorld Interface

Web Publishing
See Also

Simulator provides tools for creating presentations of data and diagrams produced using the application for display on
the world-wide web. These tools include

The ability to save case information display contents as HTML code.

The ability to save oneline diagrams and strip charts as jpeg files. See Saving Images as Jpegs for more
information.

A basic HTML editor that can import HTML code written using other applications.
A mechanism for uploading your HTML documents to your web server. See Publish to Web for details.

Consult the chapter on Web Publishing for more information on how to publish your Simulator data on-line.
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Memo Display

The Memo page is now available on many dialogs and displays in Simulator. The purpose of the memo display is to
allow the user to add their own custom information and comments to data and objects in the load flow case. Simply
switch to the Memo page on a display and start typing in the memo box. The information added to these memo pages
is stored with the objects in the load flow case.
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PowerWorld Interface

Status Bar

The Status Bar is displayed across the bottom of the PowerWorld Simulator window. The left-most field of the status
bar displays the current Simulator mode (Edit or Run). The remaining fields vary depending on which mode of
operation Simulator is currently in. The status bar displays Tool Tips when the cursor is positioned over a toolbar
button or menu item. The tool tip is also shown next to the cursor after a short time delay. To change the display of
tool tips, see Customizing the Toolbars.

Edit Mode
The Edit Mode status bar displays the Screen Coordinates of the cursor when positioned over a oneline diagram.

Edit Mode  |[¥=0.11% =31.33
Edit Mode Status Bar

Run Mode

The Left side of the Run Mode status bar displays simulation status ("Solution Animation Stopped" or "Solution
Animation Running"), AC or DC depending on solution options and the Difference Flows status ("Current Case", "Base
Case", or "Difference Case").

Fun Mode || Solution Animation Stopped || | A Wigwing Current Case
Run Mode Status Bar (Left Side)
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Toolbars

Using the Toolbars

See Also

Simulator 12.0 makes extensive use of toolbars for easy access to its many features. You can move and size these
toolbars according to your preferences. The toolbars house several controls, each of which can be activated with a

single mouse click. Simulator provides several customizable toolbars that group commonly used functionality. Many
of these toolbars are displayed by default, with certain toolbars available only in Edit mode or Run mode respectively.
To display or hide toolbars select the Window > Toolbars menu option or right-click in the toolbar docking area near

the top of the oneline diagram. The Toolbars available in Simulator are:

Main Menu Toolbar

File Toolbar

Program Toolbar

Option/Info Toolbar

Zoom Toolbar

Format Toolbar

Edit Toolbar

Case Information Toolbar
Insert Toolbar

Pie Chart Options Toolbar
Animated Flow Options Toolbar
Contour Options Toolbar
Solution Options Toolbar
Thumbnail View Options Toolbar
Oneline Options Toolbar

Run Mode Toolbar

Time Step Simulation Toolbar
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Main Menu Toolbar
See Also

The Main Menu toolbar provides access to the main menus of the program, such as File, Edit, Insert, Windows, and
Help. The default items displayed on the Main Menu vary based whether you are in Edit mode or Run mode. The
displayed Main Menu items also depend on which PowerWorld Simulator Add-on Tools are installed. This toolbar is
always visible, but it can be customized just like any other toolbar in Simulator. The drop-down menus can also be
customized to add additional options or remove the default options.

 File  Edt Insert Faormat Case Information  Onelines  Options  Tools  Window  Help
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Toolbars

File Toolbar
See Also

The File Toolbar provides access to operating system activities such as saving a oneline diagram or case model to
disk, printing a oneline display to a printer, or loading a case or oneline from disk. This toolbar also offers access to
the on-line help system and to PowerWorld's case validation tool

o 8 BbHbPER G ?

This toolbar contains the following default buttons, in order from left to right:
e Open Case

e Open Oneline

e Save Case

e Save Oneline

¢ New Case

¢ New Oneline

e Load Auxiliary File
¢ Validate Case

¢ Print Window

e Help
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Program Toolbar
See Also

The Program Toolbar gives you the ability to switch between the program’s Edit and Run Modes and to control various
aspects of the Power Flow Solution.

Abort ||Edit Mode | Run Mode Script Mode - | Log

sﬁ Single Solution - Full Mewton

The options available on the program toolbar include:
Abort

Terminates the current Power Flow Solution. If the application is performing a timed simulation, pressing the abort
button will pause the simulation. See PowerWorld Simulation Control for more details.

Edit Mode
Switches the program to Edit Mode, which can be used to build a new case or to modify an existing one.
Run Mode

Switches the program to Run Mode, which can be used to perform a single Power Flow Solution or a timed
simulation with animation.

Script Mode

Opens the Script dialog, which can be used to call script commands or open auxiliary files containing script
commands and data modifications.

Log

Toggles the display of the message log window. The log window shows what is going on with the Power Flow
Solution process and may prove useful when you are trying to track down a problem with a non-converging model.

Single Solution — Full Newton (Run Mode only)

Performs a single solution of the power flow equations, as opposed to a timed simulation. The Single Solution
button allows you to use Simulator as a standalone power flow.
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Toolbars

Edit Toolbar
See Also

The Edit Toolbar (Edit mode only) links to several case edit tools. You can cut or copy single objects on the oneline
diagram and paste them into the same or another diagram. You can perform the same operations with groups of
elements that have been identified through either the Select By Criteria or the Selection Rectangle tools.

Inside -

This toolbar contains the following default buttons, in order from left to right:
e Cut

» Copy

o Paste

e Select by Criteria

e Rectangular Selector

e Select Mode
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Insert Toolbar
See Also

The Insert Toolbar (Edit mode only) contains numerous buttons that allow you to add drawing objects to the current
oneline diagram. The buttons on this toolbar provide access to most of the activities available from the Insert menu.
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Toolbars

Format Toolbar
See Also

The Format Toolbar (Edit mode only) allows you to control such display object attributes as font, color, line styles,
zoom-dependent visibility, and display layer level. This toolbar also enables you to set default values for various
drawing parameters and to reset the default values when necessary. The Format Toolbar provides access to most of
the activities available from the Format branch of the main menu.

FuwSd o

This toolbar contains the following default buttons, in order from left to right:
e Font

o Line/Fill

e Levels/Layers

e Display/Zoom Dialog

¢ Send to Back

e Bring to Front
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Case Information Toolbar
See Also

The Case Information Toolbar provides easy access to many Case Information Display options for formatting and
customizing a list display.

Case Information
Cptions «

@A 88, [ h e B - 0 A AR [k 8 %

Options

Invokes a drop down menu similar to the Case Information Display options dialog. See Configuring the Case
Information Displays for more details.

Copy All

The Copy All menu option copies the entire record set contained in the case information display to the Windows
clipboard, from which it can be copied into other programs such as Excel for further analysis. See Copying
Simulator Data to and from Other Applications for more details.

Copy Selection

The Copy Selection menu option copies the records selected in the case information display to the Windows
clipboard, from which the selection can be copied into other programs such as Microsoft Excel for further analysis.
See Copying Simulator Data to and from Other Applications for more details.

Paste

Select Paste from the local menu to copy a record set from the Windows clipboard into the case information display.
See Copying Simulator Data to and from Other Applications for more details.

Find

Use the Find local menu option to retrieve a record pertaining to a particular element. Choosing Find from toolbar
opens the Find Dialog Box, which is used to find records pertaining to an element identified by either number or
name.

Search
Invokes the Search for Text dialog; allows you to search for specific text in a case information display.
Show Dialog

Selecting the Show Dialog option will invoke a dialog box containing more detailed information and settings
regarding the corresponding system object. For example, clicking Show Dialog while a Bus Case Information
Display is the active window opens the Bus Information Dialog.

Display/Column Options

The contents and format of the information display can be controlled using the Case Information Display Dialog.
See Configuring the Case Information Displays for more details.

Use Area/Zone/Owner Filters

Filters displayed records by selections made on the Area/Zone/Owner Filters display.
Set Area/Zone/Owner Filters

Opens the Area/Zone/Owner filter display for setting the areas, zones or owners for which the filter should apply.
Advanced Filter

Allows the user to custom filter the information in the display based on desired criteria. See Advanced Filtering for
more information.

Advanced Sort

Allows the user to custom sort the information in the display based on desired criteria. See Case Information
Display: Sorting Records for more information.

Refresh Display
Select this option to update the currently displayed data to match the present state of the system.
Get Column Metrics

This option allows you to compute the metrics for the selected column. Choosing Get Column Metrics from the
local menu will bring the Grid Metrics Dialog. This option is only available for columns whose content is numeric.

Auto Size all Column Widths
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Toolbars

Constrains all field widths to contain the widest data elements in each column.
Increase/Decrease Decimals
Adjusts the number of displayed decimal places for all cells in the selected column in a case information display.
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Printed Documentation

Zoom Toolbar
See Also

To display large detailed power systems, Simulator’s onelines possess zooming and panning capabilities. The Zoom
Toolbar enables you to prescribe a zoom level either by directly specifying a zoom value or by selecting a rectangular
region of the diagram on which to focus. In addition, this toolbar enables you to save a view location, or recall a
previously saved view location. This toolbar also links to a dialog box from which you can select a bus on which to
center the display. See Zooming and Panning for more information.
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This toolbar contains the following default buttons, in order from left to right:
e Zoom Area

e Zoom In

e Zoom Out

e Present Zoom Level

e Show Full Oneline

¢ Find Object on Oneline

¢ Save Oneline Views

e Show Screen Layers Display
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Toolbars

Options/Info Toolbar
See Also

The Options/Info Toolbar provides quick access to Simulator's many information displays and option settings. Use this
toolbar to set simulation and solution options, define area/zone/owner filters, perform a Single Power Flow Solution,
generate quick power flow lists and the bus view displays, and to switch to other open oneline diagrams.

Option,/Info

T e
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This toolbar contains the following default buttons, in order from left to right:
e Case/Simulation Options

¢ Oneline Options

o Default Drawing Options

e Show Area/Zone/Owner Filters Display

e Dynamic Formatting for Case Info and All views and Onelines

e Dynamic Formatting for Active Oneline

o Display Quick Powerflow List

e Display Busview

e Display Substation View

e Toggle Onelines
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Run Mode Toolbar
See Also

The Run Mode toolbar offers access to various Run Mode activities. It features VCR-like controls for starting,
resetting, and pausing the simulation. It also links to Run Mode tools such as contouring, difference flows, and fault
analysis.
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This toolbar contains the following default buttons, in order from left to right:
e Play

e Pause

e Contouring

« Difference Flows

e Fault Analysis
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Toolbars

Solution Options Toolbar
See Also

The Solution Options Toolbar provides access to most of the solution options contained in the Solution Options dialog
in an individual manner through menu commands.

Solution Dptions - X

Solution Opkions = | Use DC Approximation

0.1 S 100 Ol One Tteration

-

Erforce Gen MW Limits Disable AGC

& X E ¥ L3 cenvaRInmed 20 3

This toolbar contains the following default buttons, in order from left to right:
e Open the Solution Options

e Enable/Disable Using DC Approximation

e Solution Tolerance

e Maximum Solution Iterations

e Enable/Disable Only One lteration

e Enable/Disable Enforcing Generator MW Limits

o Enable/Disable Automatic Generation Control (ACE)

e Enable/Disable Generator MVAR Checking

¢ Enable/Disable Switched Shunt Control

¢ Enable/Disable Transformer LTC Control

¢ Enable/Disable Phase Shifter Control

¢ Enable/Disable Balancing Parallel LTC Taps

e Enable/Disable Checking Generator MVAR Immediately
e Maximum Outer Control Loop lterations
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Animated Flows Options Toolbar
See Also

The Animated Flows Options Toolbar provides access to most of the solution options contained in the Animated Flows
Options dialog in an individual manner through menu commands.

Animated Flow Options

*
&nimation Cptions = || Showe || Actual My = % auto et | ,'3,“;’;;|E;‘2‘2|?,,"1u"?

Animation Options

Invokes a drop down menu representative of the Animated Flows Options dialog.
Show

Determines whether power flows are animated on the onelines. If this option is not checked, then no flow symbols
appear on the oneline.

Flow Visualization Type

Animated flows on onelines may depict either actual power flows or power transfer distribution factors, depending
on what you choose here. You can also now choose to animate both the MW and MVAR flows or the MW and
PTDF flows simultaneously.

Animated Flow Density

Determines the relative density of the animated flows on the devices. Increasing this value causes Simulator to
display a greater number of flow symbols per unit distance on the oneline. This value may range from 1 to 999.

Animated Flow Size

Determines the relative size of the animated flows on the devices. Increasing this number increases the size of the
flow symbols. This field may range from 1 to 999.

Automatically Set Size, Density, and Parameters for this oneline

Simulator detects the current zoom level and object parameters of the selected oneline diagram, and automatically
adjusts the animation settings in an attempt to optimize the animation quality.

Animate Flows

This option determines whether or not the flow arrows are mobile or stationary on the oneline diagram. If the button
is depressed, the flow arrows are mobile..

Animate Size

If depressed, the size of the animation symbols will vary to represent the quantity of flow on the element (respective
of the Animation Parameter.) Otherwise, the symbol size will be the same on all devices regardless of the quantity
represented.

Scale Speed of Flows

If depressed, the arrows flow at a speed proportional to the represented quantity. If not depressed, all arrows move
at the same speed.
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Pie Chart/Gauge Options Toolbar
See Also

The Pie Chart Options Toolbar provides access to most of the solution options contained in the Pie Charts Options
dialog in an individual manner through menu commands.

Pie Chart Options = | Total power - 80w & E e -

80% | S 1.5 =00 icustar = o l100% | 5|2 ZRed =L

This toolbar contains the following default buttons, in order from left to right:
¢ Open the Pie Chart Options

¢ Type of value represented

e Percentage at which Text Percentage Value is Displayed in the Pie Chart
e Normal Level Size Scaling Factor

e Normal Level Color

e Warning Level Percentage

e Warning Level Size Scaling Factor

e Warning Level Color

e Emergency Level Percentage

o Emergency Level Size Scaling Factor

e Emergency Level Color
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Thumbnail View Options Toolbar
See Also

The Thumbnail View Options Toolbar provides access to most of the solution options contained in the Thumbnail View
Options dialog in an individual manner through menu commands.

ThumbMail ¥iew Options
Thumb Mail Options ~

F

Showve ThumbMail Upper Right Corner = 25 =
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This toolbar contains the following default buttons, in order from left to right:
e Open the Thumbnail Options

¢ Location of Thumbnail View

e Size of Thumbnail View, as a percentage of the window size

e Zoom level of Thumbnail View to use

e Zoom out multiplier

e Specified zoom level

¢ Enable/Disable Thumbnail View to follow mouse cursor

e Enable/Disable Using the Same Background as the main window

e Background Color, if not the same as the main window

e Percent Transparent
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Contouring Options Toolbar
See Also

The Contouring Options Toolbar provides access to most of the solution options contained in the Contour Type
Options dialog in an individual manner through menu commands.

Contour Options - X
Cptions = Recalculate Contour  Remowe Conkour

1.1 S 105 1 S 0.95 S 0.9 =
Ignore Above Ignore Below Use Abs, Yalues

Reverse Colors 0% % Color Maps = || Draw Color Key | Continousky Update | 50% 5 48%

This toolbar contains the following default buttons, in order from left to right:
e Open the Contour Options

¢ Recalculate the current contour

¢ Remove the current contour

e Maximum Value

e Break High Value

« Nominal Value

e Break Low Value

e Minimum Value

¢ Ignore Above Maximum

e Ignore Below Minimum

e Use Absolute Values

e Reverse Colors in Color Map

e Brightness

e Color Map Selection

e Enable/Disable Drawing Color Key

e Enable/Disable Continuously Update Contour
¢ Resolution

¢ Influence Region
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Oneline Options Toolbar
See Also

The Oneline Options Toolbar provides access to most of the solution options contained in the Oneline Options dialog
in an individual manner through menu commands.

Grid Options = Thumb Mail Options = Animation Options «  Misc Options +

Pie Chark Options *

Saved Oneline Opkions -
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Toolbars Customization
See Also

To access the Customize Toolbar dialog, select Window > Toolbars > Customize... or right-click on any toolbar and
select Customize...

The dialog has three tabs: Toolbars, Commands and Options.

Customize

x]

l Commands ] Cptions ]

[ Program

[ Run Mode
[ Option/Info
[ Zoom

[ Faormat Reset, .,
[ Edit

[ Case Infarmation

[ Insert =
[ Pie Chart Options

[ &nimated Flow Opkions

[ Contour Cptions

[ Solution Cpkions b

Close

Toolbars Tab

This tab sheet allows the user to:
Rename a toolbar
Delete a toolbar
Activate or deactivate a toolbar
. Click the check box to activate (or deactivate) the specific toolbar.
Add a new toolbar
e  Click the New button and assign the toolbar a name.
e  Add commands to the toolbar using the Commands tab.
Reset a toolbar

. Click the Reset... button to reset the currently highlighted toolbar in the Toolbars list box to the state it was in
when Simulator was installed.

e A prompt appears, asking if the user really wants to reset the changes made to the toolbar. Click Yes to
confirm the resetting.
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Customize FS_(|

Toolbars l Options ]

Categoties: Commands:

Case Inr'n:-r'rnatin:nn Case Description. .. ~
Case Info Modify

File Case Surmary. ..

Hel

Oneplines ﬁ AreafZone Filkers. .
Options/Tools i Set Selected Figld. ..

Power Flow Options

Case Info Options ﬂ'{' Bus Wiew, .,

Conkouring

Sirnulatian :'%E Substakion Yiew...

LP OFF b (e RIS b
Descripkion

Close

Commands Tab

This tab sheet allows the user to add (or remove) icons and commands to (or from) menus and toolbars.

To add a command to a toolbar or menu:

Select the command category in the Categories list box. The commands available appear in the Commands
list box.

Click on a command in the commands list box and drag it to an existing menu or toolbar.
An I-beam appears when the cursor is placed over a valid position to drop the command.
Release the mouse button at the position you want the command inserted.

Notes:

A small button appears at the tip of the mouse pointer when you drag a command. A bold X below the pointer
means that the command cannot be dropped at the current cursor position.

The bold X changes to a + sign when the mouse moves over a toolbar or menu.

Placing the cursor over a drop-down menu item opens the associated menu. You may then drag and drop
the command at the desired location in the menu.

Commands can be placed in menus or tool bars. If you created you own toolbar you can populate it with your
own commands/icons.

To remove a menu, command or toolbar icon:
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Click on the menu name, menu entry, or toolbar icon you want to remove. Next, drag the item off of all
toolbars and menus.

Release the mouse button when the + symbol below the mouse pointer changes to a bold X.



Customize

Toalbars ] Commands

Per=zonalized Menus and Toolbars

[ Menus show recently used commands Firsk

I_

Resel my usage data

Cther
[ Large icons
[v Show ToolTips on koolbars
[w Show shorbcut keys in ToolTips

Menu animations: (Mone) -

X

Close

Options Tab

This tab sheet allows the user to set general environment settings.
Menus show recently used commands first

Check this box if you want the menus to show your recently used command first.

Show full menus after a short delay

Toolbars

Check this box if you want the full menus be shown after a short delay. This option is only active if the preceding

option is checked
Reset my usage data

Click this button to reset the usage data, which includes the information about the recently used commands.

Largeicons

Check this box to use larger versions of the icons, instead of the standard size icons.

Show ToolTips on toolbars

Check this box to display a popup ToolTip when the mouse pointer is placed over an icon in any of the icon

toolbars. The popup contains a short description of the icon function, as well as the associated keyboard shortcut, if

one has been assigned.
Show shortcut keys in ToolTips

Check this box to have the shortcut displayed in the ToolTip.
Menu animations

Animation options include (None), Random, Slide and Unfold.
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Chapter 2: Using Oneline Diagrams

Simulator has been designed to be both highly graphical and interactive. The key to making effective use of Simulator

lies in understanding the oneline diagrams. This chapter provides essential information on how to use and customize

onelines.

The following material is included:

Oneline Diagram Overview

Oneline Tools and Options

Printing Oneline Diagrams

Relationship Between Display Objects and the Power System Model
GIS Tools
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Oneline Diagram Overview
See Also

The purpose of the oneline diagram is to show information about the power system graphically. Such displays are
called oneline diagrams (onelines) because the actual three-phase power system components are represented using
a single line. Simulator onelines "come alive" via:

e Animation

e Contouring

e Zooming and panning capability and
e Conditional display of objects

Additionally, a key aspect of Simulator is the ease with which it allows the user to examine and modify many of the
objects shown on the oneline diagram.

The user may open any number of oneline diagrams, including multiple copies of the same oneline.
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Relationship Between Display Objects and the Power System Model
See Also

Display Object: An item shown on a oneline diagram. Display objects typically have an associated model object.
Examples include buses, transmission lines, transformers, generators and loads. Display objects not associated with
a model object are called unlinked objects.

Model Object: A power system element contained in a case.

A key strength of the Simulator is its ability to allow users to manipulate a power system model graphically. This
capability greatly simplifies the work involved in developing or maintaining a power system case for both novice and
advanced users. However, it is important to keep in mind the distinction between the display objects shown on the
onelines and the actual power system model, consisting of model objects. A key concept is that any number of display
objects, including none at all, can be associated with a single model element.

Simulator uses a bus-oriented model. In other words, the model objects are either the buses themselves, objects that
are radially attached to a bus (i.e., loads, generators and switched shunts), or objects that join two buses (i.e.,
transmission lines, transformers or dc lines). As long as there is a one-to-one mapping between display objects and
model objects, the distinction between the two could be made entirely transparent to the user.

It is reasonable, and often quite useful, to use more than one display object to represent a single model object. For
example, by using the Conditional display of objects feature, two bus display objects could be used on a single oneline
to represent the same bus. One bus might be visible over a particular zoom range, while another, with perhaps a
different size/thickness, is visible over another range. Alternatively, the same bus could be represented using display
objects drawn on separate onelines.

An ambiguity arises when the user uses the Cut command to delete an object. Is he or she deleting just the Display
Object or both the Display Object and the Model Object? To alleviate the problem, Simulator prompts you when you
are deleting a display object with an associated model object to delete both the Display Object and its associated
model object record, delete just the display object, or cancel the delete.

In addition, there is no requirement that model objects have a corresponding display object. Thus, you could use the
oneline diagram to show just a fraction of the total system buses and other devices. You can use the Case
Information menu to view the model objects directly regardless of whether or not they are shown on a oneline.
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Oneline Tools and Options
Oneline Local Menu
See Also

The local menu provides access to a number of options and tools directly from the oneline. To display the local menu,
position the cursor on an empty portion of the oneline then click the right mouse button. While most options are
always available on the popup menu, a few options are only available on the popup menu in run mode.

Find Object on Oneline (Edit and Run Modes)

Displays the Find Object on Oneline tab of the Zoom, Pan, and Find Objects dialog.
Oneline Display Options (Edit and Run Modes)

Displays the Oneline Display Options dialog. This dialog allows you to customize the appearance of the oneline.
Pan/Zoom Control (Edit and Run Modes)

Displays the Zoom/Pan tab of the Zoom, Pan, and Find Objects dialog.
Area Information Dialog (Edit and Run Modes)

Displays the Area Information Dialog for the bus nearest the cursor when the local menu was opened
Contouring (Run Mode Only)

Displays the Contour Options Dialog. This dialog allows you to contour the system voltage magnitudes or angles.
Difference Flows (Run Mode Only)

Displays the Difference Flows Dialog. This dialog is used to compare two power system operating points.
Toggle Flow Visualization (Run Mode Only)

Switches the oneline's animated flows between displaying actual flows and power transfer distribution factors.
Dynamic Formatting (Active Oneline) (Edit and Run Modes in Oneline Diagrams)

Displays the Dynamic Formatting Dialog. This dialog is used to change the rendering of objects in oneline diagrams
according to the state of the represented object in the power system.

Dynamic Formatting (All Views) (Edit and Run Modes in Bus and Substation Views)

Displays the Dynamic Formatting Dialog. This dialog is used to change the rendering of objects in bus and
substation views according to the state of the represented object in the power system.

All Display Objects (Edit and Run Modes)
Opens the Display Object case information display, showing all the objects contained in the oneline diagram.
Only Selected Display Objects (Edit Mode Only)

Opens the Display Object case information display, showing only the currently selected objects in the oneline
diagram, by automatically checking the Show Only Objects Selected on Display box.

Load Display Auxiliary File (Edit and Run Modes)
Loads a display auxiliary file.
Edit Screen Layers (Edit and Run Modes)
Opens the Screen Layers case information display.
Show Layer (Edit and Run Modes)
Allows activation of any saved screen layer.
Print Oneline (Edit and Run Modes)

Sends a copy of the oneline diagram to the printer. Selecting this option has the same affect as selecting File,
Print Oneline from the main menu. See Printing Oneline Diagrams for more information.

Copy Image to Clipboard (Edit and Run Modes)

Copies the oneline file into the Windows clipboard using the Windows Metafile format (*.wmf). You can then paste
the oneline into another program, such as a word processor. See Copying Onelines to Other Programs for details.

Export Image to File (Edit and Run Modes)

Saves a copy of the entire oneline diagram image to a file. Oneline image files can be saved in bitmap (*.BMP),
Windows Metafile (*. WMF, .EMF), or JPEG format (.jpg).

Toggle Full Screen (Run Mode Only)

Sets the oneline diagram display window to full screen size. This option hides all toolbars and status bars. To
return the window to normal, right-click on the oneline diagram and un-check the Full Screen option.
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Borderless (Run Mode Only)
Toggle this option to hide all borders currently displayed on the diagram.
Embed a Display (Run Mode Only)

Clicking on this option allows you to open another oneline diagram (or the same one) and embed the new display
inside the existing display. You can choose what percentage size the embedded display should be, and where
within the existing window the embedded window should be placed.

Save/Edit/Delete View (Edit and Run Modes)

Displays the Save View Level Dialog. This dialog is used to set defined locations on the oneline for recalling
specific views from a list of saved views.

Go To View (Edit and Run Modes)

Allows the user to go to a specific location and zoom level on the oneline by choosing from a list of saved views.
This option does nothing if no views are saved.

Form Control > (Edit and Run Modes)
Options on this submenu allow you to resize the window, shift the window, or close the window.
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Oneline Display Options Dialog
See Also

The Oneline Display Options dialog allows you to customize the display of the oneline diagram. You can access this
display by either right-clicking anywhere on an empty portion of a oneline and selecting Oneline Display Options
from the resulting oneline local menu or selecting Options > Oneline Display Options from the main menu. This
dialog houses several tabbed pages that govern various aspects of the oneline display. See Animated Flows, Display
Object Options, Display Options, Grid/Highlight Unlinked Objects, Geography/Coordinates, Memo, Movie, Pie Charts,
Thumbnail View, or Substation for information on the respective tabs.

Save Options to Case

Of important note is the general option at the bottom of this dialog labeled Save Options to Case. What this allows
you to do is define a set of oneline options in the dialog, and then save that definition of options in the case by
giving the definition a name. Once you have named that set of options, you can recall it later by coming back to this
dialog and choosing the name from the list of option set names that appears near the bottom of the dialog. You can
define as many different sets of custom options as you wish. You can also use an option set saved with the case
when you create a oneline view using the Save Views dialog.
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Display Options
See Also

Display Detail

The Display Detail box allows you to control how much information is shown on the oneline display. There are four
choices:

Minimal Show the oneline background, branch circuit breakers, generator MW output,
and load MW/MVR.

Moderate Show all Minimal information, along with bus voltages and all line flow pie
charts.

Complete Show all information.

Custom Selecting this option and then clicking the Set... button opens the Custom

Detail Dialog, which allows you to customize the oneline diagram to hide
objects that do not meet your desired specifications. This dialog looks and
works very similar to the Select By Criteria tool, allowing you to choose objects
filtered by area, zone, voltage, and screen layer.

Of course, in order for a certain display object to appear, it must have been placed there by the person who
designed the oneline.

Emphasize Specific Objects

This option allows you to choose to "emphasize" desired elements on a oneline diagram. The emphasis is in the
form of the emphasized elements being in full color, with de-emphasized elements being muted colors.

To choose emphasis of certain elements, first check the box labeled Do Emphasis. When you first check this box,
it will open the Emphasis Filter dialog, which looks and works very similar to the Select By Criteria tool. You can
choose the oneline elements you wish to emphasize, and include filtering by area, zone, voltage, and screen layer.

The degree of emphasis (muting of de-emphasized elements) can be controlled by the Emphasis Amount slide
bar.

Background Color

Select Change Background Color to select a different color for the oneline diagram background color. Select the
Set as Default Background Color option to set the background color as the default for all oneline diagrams.

Use Absolute Values for MW Line Flows

If checked, this option will cause all MW flow text fields for lines to be displayed as the absolute value of the flow.
Otherwise, the MW flow text fields will be positive near the source end of the line and negative near the sink end of
the line.

Use Absolute Values for Mvar Line Flows

If checked, this option will cause all Mvar flow text fields for lines to be displayed as the absolute value of the flow.
Otherwise, the Mvar flow text fields will be positive near the source end of the line and negative near the sink end of
the line.

Use Absolute Values for MW Interface Flows

If checked, this option will cause all MW flow text fields for interfaces to be displayed as the absolute value of the
flow. Otherwise, the MW flow text fields will be positive near the source end of the interface and negative near the
sink end of the interface.

Enable Mouse Wheel Zooming
When this box is checked, zooming can be done with a mouse wheel. The default is off.
Visualizing Out-of-Service Elements

Out-of-service elements can have optional visualization settings that makes them "stand out" in relation to in-service
devices on the oneline diagram. The options for out-of-service devices includes Use Dashed Lines, Draw and X
Through Off-Line Generators, and Blink. Additional controls for the Blink option are available, for setting the blink
interval and color. Any combination of these options can be used for out-of-service elements, although the X option
only applies to out-of-service generators.

Browsing Path for Oneline Diagrams

This option applies when you have Oneline Links included on a oneline diagram. Rather than specify the full path
and name of a oneline diagram as a oneline link, you can specify the file name only. When the link is clicked in Run
Mode, Simulator will check all directories listed here, in order, to try and find the oneline file name stored with the
link.
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Pie Chart/Gauge Options
See Also

Show Pie Charts/Gauges in Run Mode

When this option is checked, the pie charts and line gauges will be visible during Run Mode. Otherwise, they will be
visible only during Edit Mode.

Only Show Pie Charts/Gauges if relevant data exists

The relevancy of pie charts and gauges depends on the style of the pie chart or gauge. For MVA, MW, Mvar and
Amp styles, the pie charts are considered irrelevant if the limits on the line or interface are 0. For max percent
loading under contingency, the pie chart is irrelevant if no violation(s) under contingency occurred on the element.
For the PTDF style, the pie chart is invalid if the PTDF value has not been calculated for the line or interface.

The options for pie charts and gauges are split into three sections, discussed in the additional topics:
Pie Charts/Gauges: Lines

Pie Charts/Gauges: Interfaces

Pie Charts/Gauges: General Options
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Animated Flows Options
See Also

The fields on the Animated Flows page of the Oneline Display Options dialog are used to customize the appearance of
the animated flows on the oneline diagram.

Show Flow Symbols

Determines whether power flows are animated on the onelines. If this option is not checked, then no flow symbols
appear on the oneline.

Show Flows On

Allows you to choose whether or not to display animated flows individually on Branch, Load, Generator and Shunt
objects. Uncheck the box(es) for the objects that you do not wish to display animated flows.

Base Flow Scaling on

Animated flows on onelines may depict either actual power flows or power transfer distribution factors, depending
on what you choose here. You can also now choose to animate both the MW and MVAR flows or the MW and
PTDF flows simultaneously.

Animate

This option determines whether or not the flow arrows are mobile or stationary on the oneline diagram. Unchecking
this box will cause the flow arrows to remain stationary on the diagram.

Scale Speed of Flow

Checking this box will cause the arrows to flow at a speed proportional to the represented quantity. When it is not
checked, all of the flows will be at the same speed.

Scale Size of Flow

If checked, the size of the animation symbols will vary to represent the magnitude of flow on the element (respective
of the Animation Parameter.) Otherwise, the symbol size will be the same on all devices regardless of the
magnitude represented.

Reset Animated Flow Offsets

This button allows the user to reset the animated flows to start at a specified offset position. Mostly this would be
used to reset the offset to 0, which would cause the animated flows to start at the beginning of the line or element.
Since the animation moves the flow arrows every time the load flow is resolved, resetting flows to a specific offset
could be useful for comparing different load flow solutions by looking at differences in the animated flow objects.

Set Size, Density, and Reference Values for this oneline

Simulator detects the current zoom level and object parameters of the selected oneline diagram, and automatically
adjusts the animation settings in an attempt to optimize the animation quality.

Size

Determines the relative size of the animated flows on the devices. Increasing this number increases the size of the
flow symbols. This field may range from 1 to 999.

Density

Determines the relative density of the animated flows on the devices. Increasing this value causes Simulator to
display a greater number of flow symbols per unit distance on the oneline. This value may range from 1 to 999.

Scaling Based on

Determines whether the size and speed of animated flows represent actual flow or percentage loading. This option
applies only to transmission lines and transformers as flows on other devices, such as loads and generators, always
represent actual flow.

Max. Zoom Level to Scale Size

As a oneline is zoomed, the animated flow symbols increase in size. The value of Max. Zoom Level to Scale Size
caps the size of the animated flows so that zooming beyond this level results in no further increase to the size of the
flow symbols.

Maintain Density above Maximum Zoom Level

As a oneline is zoomed, the animated flow symbols decrease in density. Checking this box maintains the density of
the animated flows after the maximum zoom level has been reached.

Minimum Size in Pixels for In-service Elements

Allows the specification of a minimum size for the animated flow objects for power systems elements that are in-
service. The flow objects are sized based on the flow through the element. For elements with very small flows, it is
often difficult to see the flow objects, and the minimum size can be set to make these flow objects more visible. The
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larger the minimum size value becomes, the more uniform the flow objects will become as elements are no longer
sized based on their actual flow but rather the minimum size.

Reference Values for Scaling

Maximum flow reference for sizing the animated flows. The lower the MVA reference, the larger the animated flows
appear on the oneline diagram as the actual flow value is compared to the reference value for scaling.

Symbol Shape

Simulator can display animated flows using directional arrows, circles, or squares.
Animation Rate

If the oneline animation is too fast or too slow, the animation rate can be adjusted by moving the slide bar.
Symbol Fill Color

Shows the fill color used for the animated flows if Use Fill Color is checked. Double-click on these fields to change
the colors of the five different types of animated flows.

Use Fill Color
Checked if animated flow symbols should be filled using the Fill Color.
Show PTDF Counter Flow

Check this option if you wish for PTDF values that are in the opposite direction of the actual flow to be displayed
using a different symbol color when visualizing PTDFs.
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Thumbnail View
See Also

The thumbnail view allows the user to see an overview of the oneline diagram in a smaller window in a specified
location on the oneline diagram. The thumbnail view is useful when the user has zoomed in to a specific area of the
oneline diagram, but still wants to see what part of the system they are observing on a larger scale as they pan around
the diagram. The other application is to observe a more detailed part of the system in the thumbnail view as the user
moves the cursor over the oneline diagram. The thumbnail view is not visible by default, but can be set up and
displayed from the Oneline Display Options dialog. The options for the thumbnail view are:

Show ThumbNail View

If checked, the thumbnail view will be visible in the specified corner of the oneline diagram.
Size of ThumbNail View

The size of the thumbnail view as a percentage of the size of the oneline diagram.
Zoom Out Multiplier

The amount to multiply the oneline diagram zoom level for display in the thumbnail view. The higher the multiplier,
the more of the diagram you will see in the thumbnail view.

Location

Choose the location on the oneline diagram in which the thumbnail view is to appear.
Border Width in Pixels

The pixel thickness of the border around the thumbnail view.
Background Color

If Use One-line Background Color is checked, the thumbnail background color will be the same as the oneline
diagram. If it is not checked, then a different thumbnail background color can be selected by clicking on the colored
box next to the Use Custom Background Color label.

Thumbnail view follows mouse cursor

This setting is very useful when is combined with the Zoom Level. Using a low multiplier and checking the
Thumbnail view follows mouse cursor box will show a more detailed part of the system over which the cursor is
being moved.

Percent Transparent

This setting allows you to make the thumbnail window completely opaque, completely transparent, or some
measure in between. The more transparent the thumbnail window, the more detail of the underlying oneline
diagram is visible through the thumbnail window.
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Display Object Options
See Also

Percent of Injection Group/Owner object height used by name

This option allows the user to specify the height of the name with respect to the rectangle of the injection group
graphical objects.

Display Circuit Breakers in Generators, Loads and Switched Shunts

Uncheck this box to hide circuit breakers from appearing in generators, loads, and switched shunts. If this option is
checked, the user can use in Display breakers on... to select individually what elements can display circuit
breakers.

Display Rotors in Generators
Uncheck this box to hide the rotors of the generators.
Change in Gen Rotor Angle per Refresh (degrees)

This value specifies the change in the rotor angle every time the animated flows refresh. This means that the
greater the angle value, the faster the rotor will seem to rotate when the oneline is animated.

Circuit Breaker Display Objects > Normally Closed

This section is used to specify the colors for all the circuit breakers normally closed in the oneline diagram. The
colors that can be modified are the border and fill colors for presently closed and open circuit breakers. In order to
change a color, click on the color box or on the Change button. Check Use Fill to use the specified fill color.

Circuit Breaker Display Objects > Normally Open

This section is used to specify the colors for all the circuit breakers normally open in the oneline diagram. The
colors that can be modified are the border and fill colors for presently closed and open circuit breakers. In order to
change a color, click on the color box or on the Change button. Check Use Fill to use the specified fill color.

Multi-Section Line Display Objects
Intermediate Bus Rotation Angle

Normally, the intermediate buses are perpendicular to the line. The value entered here can rotate the
intermediate bus with respect to the original position. Therefore, a value of 0 degrees, will keep the
intermediate buses perpendicular to the line, while a value of 90 degrees will set the intermediate buses aligned
to the line.

Intermediate Bus Relative Size

This option is actually a multiplier for the size of the intermediate buses specified for each multi-section display
object.

Bus Field Voltage Option

This option allows the user to specify in which units the bus fields with Bus Voltage as type of field will be displayed.
This setting is only valid when the type of field selected is Bus Voltage in the Bus Field Information dialog.
Choosing a voltage field in the Select Field will return the voltage value in the specific units of the field.
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Substation Display Options
See Also

The Substations tab of the Oneline Display Options dialog provides parameters for customizing the appearance of
Substation display objects. This tab is only available if the case contains at least one substation.

The upper right-hand corner of the Substation page displays a template of the substation object’s appearance in terms
of locations or "zones" where information can be displayed on the object. The rest of the page can be used to
describe the appearance of the object and the information that appears in the substation objects.

Upper % of Height

This percentage indicates how much of the object is populated by the "upper" zone of the object. This includes the
Upper Field, Upper Left (UL) and Upper Right (UR). As you decrease this percentage, the upper zone will get
smaller, increasing the Identifer (middle) zone automatically, and vice-versa if you increase the percentage of the
upper zone.

Identifier % of Height

This is the percentage of the height of the substation object that is occupied by the identifier or "middle" zone. This
is the substation identifier section of the object.

Lower % of Height

This is the percentage of the substation object that is occupied by the "lower" zone of the object. This includes the
Lower Field, Lower Left (LL) and Lower Right (LR). Unlike the previous two percentages, this percentage cannot be
directly modified. Instead, it is automatically determined based on the settings of the Upper and Identifier
percentages.

Left % of Width

This percentage indicates how much of the object is populated by the "left" zone of the object. This includes the
Upper Left (UL) and Lower Left (LL). As you decrease this percentage, the left zone will get smaller, increasing the
Identifier (middle) zone automatically, and vice-versa of you increase the percentage of the left zone.

Identifier % of Width

This is the percentage of the width of the substation object that is occupied by the identifier or "middle" zone. This
is the substation identifier section of the object.

Right % of Width

This percentage indicates how much of the object is populated by the "right" zone of the object. This includes the
Upper Rlight (UR) and Lower Right (LR). As you decrease this percentage, the right zone will get smaller,
increasing the Identifier (middle) zone automatically, and vice-versa of you increase the percentage of the right
zone.

Buffer Percent

The buffer width for the height settings provide a buffer zone of the percentage width specified horizontally between
the Identifier section and the upper / lower field sections. Similarly, the buffer width for the left and right width fields
indicates a percentage buffer vertically between the upper / lower field zones and the four corner zones.

Substation Identifier

Choose how the identifier will be displayed for the substation. Choose to display by name, by number, or by
combinations of name and number. The identifier will be displayed in the Identifier or "middle" zone of the
substation object.

Shape
Select the shape used for substations that are not overriding the Substation Layout Setttings.
What should be done when identifier text does not fit inside the width

As the name of this option suggest, you can choose how the text in the identifier section of the object should be
modified if resizing of the substation object causes the text to be too large for the modified size.

Extra Substation Fields

These two fields, represented as the Upper Field and Lower Field on the template, can be customized to display
any substation field of your choosing. Use the drop-down arrow of the Upper and Lower box to choose a field, or
use the Find button to pull up a list of fields to choose from. Once the field has been chosen, set the digits and
number of decimal places for the field.

Upper-Left Symbol (UL)

Choose what symbol to display in the upper-left zone of the substation object. You can choose from None,
Switched Shunt, Generator, Number of Buses, and Load. If the substation contains at least one type of the chosen
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object, a symbol representing that type of object will be displayed in the Upper-Left location of the object to indicate
such a presence. By default, the Upper-Left zone will display the Generator symbol.

Upper-Right Symbol (UR)

Choose what symbol to display in the upper-right zone of the substation object. You can choose from None,
Switched Shunt, Generator, Number of Buses, and Load. If the substation contains at least one type of the chosen
object, a symbol representing that type of object will be displayed in the Upper-Right location of the object to
indicate such a presence. By default, the Upper-Right zone will display the Load symbol.

Lower Left Symbol (LL)

Choose what symbol to display in the lower-left zone of the substation object. You can choose from None,
Switched Shunt, Generator, Number of Buses, and Load. If the substation contains at least one type of the chosen
object, a symbol representing that type of object will be displayed in the Lower-Left location of the object to indicate
such a presence. By default, the Lower-Left zone will display the number of buses in the substation.

Lower-Right Symbol (LR)

Choose what symbol to display in the lower-right zone of the substation object. You can choose from None,
Switched Shunt, Generator, Number of Buses, and Load. If the substation contains at least one type of the chosen
object, a symbol representing that type of object will be displayed in the Lower-Right location of the object to
indicate such a presence. By default, the Lower-Right zone will display the Switched Shunt symbol.
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Oneline Animation
See Also

An important feature of PowerWorld Simulator is its support of animated onelines. The use of efficient display
algorithms allow animation rates that are typically greater than several times per second, even on large cases and on
onelines with a significant number of objects. The extensive use of animation makes the display "come alive" so that
system conditions can be ascertained more easily.

In Simulator, animation is started from Run Mode by selecting Simulation > Play. In Viewer, animation is started
automatically when you load a case.

The animation can be controlled and customized from the Animated Flows Tab of the Oneline Display Options Dialog.
To access this dialog, select Options > Oneline Display Options from the main menu, or right-click on an empty area
of the oneline diagram and select Oneline Display Options from the resulting local menu.
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Copying Onelines to Other Programs
See Also

The onelines can be easily copied to other programs. This allows you to add PowerWorld onelines to your word
processor documents or slide presentations. The simplest way to copy a oneline diagram to another program is to use
the Windows Clipboard. This is accomplished as follows:

¢ In Simulator or Viewer, zoom and/or pan the display to the portion of the oneline diagram you would like to copy.
¢ Right-click on an empty portion of the oneline to display the local menu.
e Select Copy Image to Clipboard menu item. This places a copy of the oneline into the Window's clipboard.

¢ In the other program, use Paste or Paste Special to copy the contents of the clipboard into that program. The
oneline is pasted into the program using the Metafile format.

In addition, oneline diagrams can also be saved as image files by right-clicking on an empty portion of the diagram and
choosing Export Image to File.
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Display Objects Case Information Display
See Also

The Display Objects case information display presents data describing each graphical object in the oneline diagram.
The Display Objects case information display is a class of Case Information Display and therefore can be used in a
manner consistent with all other case information displays. It has a local menu from which you can print, copy, and
modify its records as well as view the information dialog of its associated power system object if it has any. You can
also sort the object records by clicking on the heading of the field by which you want to sort. Additionally, when
Simulator is in Edit Mode, the local menu allows you to remove existing objects from the oneline diagram.

To show the Display Objects case information display, select Onelines > All Display Objects.

The Display Objects case information display has the following controls:
Select to Show Display Objects

This is a list of all the categories of display objects available in Simulator. By clicking on All, the case information
will show all the display objects contained in the one line diagram. If, otherwise, a category is selected, only those
display objects belonging to such a category will be shown in the case information display.

Show Only Objects Selected on Display
By checking this box, only the selected display objects currently selected in the oneline diagram will be shown.
How to List Grouped Objects

This specifies how to list grouped objects if there are any in the oneline diagram. The choices are to list individually
the components of the group, to list only the groups, or to list both the individual elements and the groups. If there
are not grouped objects in the oneline diagram, this control is disabled.

Save Complete Display to AXD

By clicking this button, all the objects that are shown in the case information display will be saved to a display
auxiliary file.

By default, the display object records case information display contains the following fields:
Type
The type of display object.
X/Longitude Location, Y/Latitude Location
The x and y coordinates of the object’s location.
Layer Name
The layer name to which the display object is assigned.
Layer Shown, Selectable in Edit Mode, Low Zoom Level, High Zoom Level

These fields only display information about the layer to which the display object belongs. Therefore, the values for
these fields can only be modified through the Screen Layer case information dialog or the Screen Layer dialog.

Anchored

This field indicates whether or not the display object is an anchored object. If the display object can not be an
anchored object, then the field is empty.

Font Size
For text objects, this field shows the font size.
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Great Circle Distance Dialog
See Also

To find the Great Circle Distance between any two points of longitude, latitude, select Tools > GIS Tools > Great
Circle Distance and the Great Circle Distance Dialog will be displayed. This can be done in Edit or Run Mode.

The Great Circle Distance Dialog allows the calculation of distance between two points of longitude, latitude. The
Great Circle Distance Calculation assumes that the earth is a sphere and makes no adjustments for the actual
flattening of the earth. The two longitude, latitude points can either be entered manually for any two valid points or can
be chosen from valid longitude, latitude values stored with either buses or substations. Valid longitude values are
between -180 and 180 degrees. Valid latitude values are between -90 and 90 degrees. The calculated distance is
given in either kilometers or miles.
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Populate Lon,Lat with Display X,Y
See Also

To populate the longitude,latitude fields of buses and substations with the locations of corresponding display objects
converted to longitude,latitude using the selected projection select Onelines > GIS Tools > Populate Lon,Lat with
Display X,Y from the menu. The Populate Lon,Lat with Display X,Y Dialog will be displayed. This can be done in
either Edit or Run Mode. The dialog will show which map projection is currently in use for the oneline. Users should
be careful to not change the map projection once one has been established so that all objects on the oneline are
consistently using the same projection. If no projection has been set, the dialog shows None (x,y) as the Map
Projection, then selecting a map projection will establish that map projection as the current oneline map projection.

Map Projection
None (X,y)
No map projection is in use.
North American (simple conic)

This projection is better when dealing with longitude, latitude points in North America. This is the projection that
has been used in Simulator for years in defining geographic borders and placing then on a oneline.

Entire World (Mercator)
This projection is better when dealing with longitude, latitude points spread throughout the world.

Click Populate Longitude,Latitude to complete the conversion. The longitude, latitude values converted from display
X, y coordinates can be viewed on the bus and substation case information displays or the information dialogs.
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Geography/Coordinates
See Also

The option is available to display screen coordinates in longitude, latitude instead of x,y. This option can be set from
Options > Oneline Display Options under the Geography/Coordinates tab.

Map Projection in Use

The map projection indicates which projection has been selected for inserting objects on the oneline. Users should
be careful to not change a projection once one has been established. Otherwise, there is the risk that different
objects will be inserted with different projections.

Show longitude, latitude coordinates when showing X, y coordinates
Longitude, latitude coordinates will be displayed anywhere that x,y screen coordinates are normally displayed.
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Shape File Import
See Also

Simulator allows you to import ESRI shapefiles (*.shp/*.dbf pairs) as a group of background lines or points on a
oneline diagram. To open the GIS Shapefile Data Dialog, choose the menu option Insert > Insert GIS Data from
Shapefile.

The GIS Shapefile Data Dialog has the following sections:
Control

Modify Shapes or Projection

Modify Colors and Format

Shapefile Objects
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GIS Shapefile Data: Control
See Also

This is the first page of the GIS Shapefile Data dialog, which can be opened from Insert > Insert GIS Data from
Shapefile. The control page contains the controls for reading a shapefile into Simulator, and provides some basic
information on the shapes read from the file.

Read in Shapefile

Pressing this button will allow you to choose a shapefile, and will load it into Simulator for placement on the
currently selected oneline diagram.

Save in Shapefile
Clicking this button will allow you to save the currently selected oneline diagram to a shapefile.
Shapefile Information

Once the shapefile has been loaded into memory, this section will be populated with general information on the
number of shapes loaded, and the maximum and minimum X and Y values (usually in longitude and latitude.)

Transfer Shapefile Objects to Oneline

If you are ready to place the shapes on the oneline diagram, but want to continue working with existing shapes or
read more shapes from another file, press the Transfer Shapes to Oneline and Clear button. This will keep the
dialog open following the transfer. It also gives you options of what should happen to the current shapes in memory
after you have transferred them to the diagram. You can choose to clear none of the shapes, which will keep them
all in memory, clear all the shapes from memory, or to clear only the shapes that were transferred. The last choice
relates to options you have on the Shapefile Objects page regarding whether or not to transfer certain shapes from
the shapefile to the diagram.

Insert Into Layer

Before transferring the shapes to the oneline diagram, you can choose which layer the shapes should be assigned
to. If you wish to place the shapes into a new undefined layer, click on the Define Layer button to access the
Screen Layers table.

Transfer Shapes to Oneline and Close

If you wish to transfer the currently loaded shapes to the oneline and close the dialog (clearing the shapes from
memory), press this button to complete the process.

71



Printed Documentation

GIS Shapefile Data: Modify Shapes or Projection
See Also

Before placing the shapes read from a shapefile from the Control page, you can modify the XY attributes of the shapes
before they are placed from the Modify Shapes or Projection page.

Map Projection

There are two map projections you can choose from when placing the shapes onto a oneline diagram. The choices
are:

e North American (simple conic)
e Entire World (Mercator)

Once you have selected which projection to use, click on the Convert to Specified Map Projection button to
process the conversion on the shapes currently in memory.

Shift/Scale Shapefile X/Y Data

You also have to option to shift the XY coordinates of shapes or scale them by scalar values. To shift shapes, enter
scalar shift values for the X value and Y value and press the Shift XY Data button. To scale the XY coordinates,
enter scalar scaling factors for the X and Y value, and press the Scale XY Data button.

Object Identification String

This section allows the user to specify a Prefix, an Attribute, and a Suffix which will be used to uniquely identify
the display objects created from reading a shapefile. This unique identifier populates the Auxiliary ID field used in
display auxiliary files and can be viewed from the display objects case information display.
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GIS Shapefile Data: Modify Colors and Format
See Also

Before placing the shapes read from a shapefile from the Control page, you can modify the appearance attributes of
the shapes from the Modify Colors and Format page.

Change Shape Format Characteristics
Point Size
For points read from the shapefile, you can increase the size of the points.
Line/Border Thickness
Choose the pixel thickness of the shapefile lines when transferred to the oneline diagram.
Line/Border Color
Set the line color of the shapefile lines when transferred to the oneline diagram.
Fill Color for Points/Polygons

Set the fill color of the shapefile points and polygons when transferred to the oneline diagram. The box labeled
Use Fill Color must be checked as well.

Stack Level
Indicate which stack level should be applied to the shapes when they are transferred to the oneline diagram.
Immobile

Check this box if you wish for the shape file objects to be immobile once they are transferred to the oneline
diagram. This will prevent you from inadvertently selecting and moving the shapefile objects on the oneline
diagram while in Edit mode.

Set all shape format attributes to the values above

Once you have finished changing the format settings for the shapes, press this button to apply them for the
transfer of shapes to the oneline diagram.

Automatic Color Mapping
Available Attributes
To customize an attribute of the shapefile, select an attribute from the list read from the dbf file.
Color Map

Select a color map to apply to the selected attribute. To modify existing or create new color maps, click on the
Modify Color Maps button.

Change Border Color, Change Fill Color

These two boxes allow you to choose if the color map selected should apply to the border color, the fill color, or
both.

Change Color Based on Attribute/Color Map

Once you have finished setting the color map for a selected attribute, press this button to apply the settings
before the transfer of shapes to the oneline diagram.
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GIS Shapefile Data: Shapefile Objects
See Also

Before placing the shapes read from a shapefile from the Control page, you can flag shapes for inclusion in the
transfer and customize the appearance attributes of specific shapes from the Shapefile Objects page.

This page will be blank until you have actually read a shapefile into memory. Once you have done so, you will see a
list of all shapes read from the file. The table allows you to customize the appearance and attributes of a specific
shape, similar to the options on the Modify Colors and Format page.

In addition, you also can choose to include or exclude shapes from the transfer to the oneline diagram. This gives you
the greatest flexibility for hand-picking which shapes you want to add to a oneline diagram.
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Shapefile Database Record Dialog
See Also

The Shapefile Database Record dialog is available by selecting Show Shapefile Fields... from the local popup menu
(obtained by right-clicking on a display object) of any display object that was created from a shapefile. This menu
option will not be available for display objects that were not created from a shapefile. This dialog provides information
read from the database file (.dbf) associated with the shapefile from which the display object was created. Each time
that this dialog is displayed, the database file is read to fill in the field information. The field information is not stored in
the PowerWorld display file (.pwd) so the associated database file must be available for this information to be
displayed.

File Name

This is the path and name of the database file (.dbf) associated with the shapefile from which the display object was
created.

Record Number

This is the record number of the display object within the shapefile.
List of Fields

This list details the fields and values belonging to the given record number in the database file.
Edit Oneline Browsing Path

Select this option to update the Oneline Browsing Path. This browsing path will be used to search all listed
directories for the database file specified in File Name if it cannot be found in the directory specified with the File
Name.
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Export Oneline As Shapefile
See Also

Display objects can be exported into shapefile formats (.shp/.dbf pairs) by choosing the menu option Onelines > GIS
Tools > Export Oneline as Shapefile. This will open the Select Objects and Fields to Export Dialog, which is similar
to the Select by Criteria Dialog.

The dialog is used to select one type of display object to export to the shapefile and the criteria used to select which
specific objects will be included in the export.

Selecting Areas and Zones

Use the Area and Zone fields to select the areas and zones in which to select display objects. Ranges of area and
zone numbers can be entered in the usual way, or the All Areas or All Zone boxes can be checked to select all
areas and all zones respectively. The Areas and Zones tab pages can also be used to select the areas and zones
in which to select display objects.

Selecting Voltage Levels

Specify the max and min voltage levels using the boxes that are provided, keeping in mind that all voltages are in
kV. The All Voltages box can be checked to include all voltages without requiring the specification of a voltage
range.

Selecting Layers

All layers can be selected by choosing the All option for Layers. If specific layers are to be selected, the Range
option should be selected and the Layers tab should be used to check and uncheck specific layers in which to
select display objects.

Type of Drawing Object

Select the type of object to export in the Type of Drawing Object dropdown box. Alternately, the Find... button
next to the dropdown can be used to select the object type from a list of available object types.

Filter

The Filter dropdown box provides a list of filters available for the selected Type of Drawing Object. The Find...
button next to this dropdown can be used to find a filter or define a new filter for the selected object type. Filter
options will not be enabled when an object type that does not allow filtering is selected.

Selecting Fields

The Fields list will be populated for object types that have associated fields. The selected fields will be written to
the database file (.dbf) along with the value of the field. When the Specified option is selected, individual fields can
be chosen by checking the box next to specific fields. When the All option is selected, then all fields associated
with the selected type of object will be included in the database file. When the Show Only Commonly Used
Fields option is checked, then only those fields that are deemed to be commonly used will be displayed in the list.
To show all fields associated with the selected object type, uncheck this box. Use the Check All and Uncheck All
buttons to check all or uncheck all of the fields.

Advanced Selection Criteria

If only objects that are currently visible on the display (due to layering, etc.) are to be selected, check the box
labeled Select only currently visible objects. If some display objects have been selected prior to opening the
dialog, an advanced selection option becomes available. If the box labeled Use as a filter on presently selected
objects is checked, the criteria chosen in the dialog will only affect the previously selected objects. In other words,
only the objects that were previously selected AND that match the chosen criteria will remain selected when
exporting to the shapefile.

Export Coordinates in Longitude,Latitude

If a valid map projection has been selected for displaying display object coordinates in longitude,latitude, then the
option to Export coordinates in longitude,latitude will be enabled. By default this option will be checked when it
is enabled. When checked, the coordinates of the display objects will be exported to the shapefile in

longitude, latitude instead of PowerWorld Simulator X,y coordinates.

Saving Shapefile Export Descriptions

Shapefile Export Description settings can be saved with the case by clicking Save As to save with a new name or
Save to save with the current name. This will allow the quick recovery of settings that may have been previously
used. Use the Rename button to rename an already saved set or the Delete button to remove a previously saved
set of criteria. If Shapefile Export Description sets have been saved, they can be exported to an auxiliary file by
choosing Save to AUX file. The Load from AUX file button will load an entire auxiliary file regardless of whether it
contains Shapefile Export Descriptions or not.

Saving the Shapefile
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After all criteria have been set, click OK. A dialog will open prompting for the name of the file to save. Enter a file
name and click Save. The type of file that is specified in the dialog is a shapefile with .shp extension, however,
three files will be saved. All files will have the name specified in the save dialog, but the extensions will be .shp,
.dbf, and .shx.
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Insert Measure Line
See Also

Distances between display objects can be approximated by inserting a measure line on the display. A measure line is
similar to a background line. It can be drawn as a straight line between two points or as a line with many vertices and
segments. By default, a measure line is drawn as a yellow line with a pixel thickness of 4.

To insert a measure line choose the menu option Onelines > GIS Tools > Insert Measure Line. Then position the
mouse cursor on the display where the line should begin and click and release the left mouse button. Move the
mouse to the desired termination point of the first line segment. A straight segment will follow the mouse movements.
Click and release the left mouse button to complete the line segment and to prepare for drawing the next segment, or
double-click if this is the last line segment. To draw a freehand shape rather than a series of straight line segments,
click and hold the left mouse button where the freehand shape begins and drag the mouse to trace the desired shape
(while holding the left mouse button down). Release the left mouse button to complete the section of the freehand
shape. At this point, either another freehand section or a straight line segment can be added. When all desired
freehand and straight line segments have been added, double-click the left mouse button to complete the line.

To change the shape of the line, first left click on the line to select it. Handles will appear at each vertex. A vertex can
be moved by holding the left mouse button down and dragging the vertex to a new location. To remove a vertex, hold
down the CTRL key and then click the vertex you would like to delete. To add a vertex, hold down the CTRL key and
then click on the line where the new vertex should be added. Note that freehand lines are nothing more than a
continuous series of vertices.

Once the measure line has been added to the display, the length of the line can be displayed by right-clicking on the
line and selecting Measure Length... from the local menu. The units of the length are dependent on the map
projection in use and whether the option to Show longitude,latitude coordinates when showing x,y coordinates is
checked on the Oneline Display Options dialog. If the map projection in use is something other than x,y and the option
to show longitude,latitude coordinates is checked, the length will be given in miles and kilometers. Otherwise, the
length will be given in Simulator units. The Great Circle Distance calculation is used to determine the distance
between vertices on the line to determine the approximate length in miles and kilometers.
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Delete All Measure Lines
See Also

All measure lines can be deleted from the display by choosing Onelines > GIS Tools > Delete All Measure Lines
from the menu.
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Oneline Screen Coordinates
See Also

Onelines can be any size and can contain any number of objects. The size and position of objects on the screen are
specified in terms of x-y "oneline screen coordinates." When the zoom level is 100% the size of the oneline in screen
coordinates is 100 by 100. More generally, the size of the oneline is 100 divided by the zoom level in both the x and y
directions.

The default screen center is the point (50,50) but this can be easily changed (See Oneline Panning and Zooming.)
Negative screen coordinates are allowed. Usually you will not have to be concerned about an object's location in
screen coordinates.

The Status Bar displays the current cursor screen coordinates while in Edit Mode.

Edit Mode  |[¥=0.11% =31.33

Status Bar Showing Screen Coordinates
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Oneline Zooming and Panning

See Also

All oneline diagrams permit zooming and panning. Zooming and panning are very important tools for building and
investigating large oneline diagrams that occupy more than a single screen of viewing area. Moreover, the display of
various objects can be set to depend on the zoom level. See Oneline Conditional Display of Objects for more
information on this feature.

The following mechanisms are provided for zooming or panning a oneline:
Zooming on Onelines

Zooming involves adjusting the oneline diagram's display area by changing the magnification of the view. Zoom in
on a oneline to have the screen display less of the complete oneline diagram, and zoom out on a oneline to have
the screen display more of the complete oneline diagram.

To zoom on a oneline diagram using the keyboard, follow these instructions:

e Use CTRL-up arrow to zoom in

e Use CTRL-page up to zoom in quickly

e Use CTRL-down arrow to zoom out

e Use CTRL-page down to zoom out quickly

e The Zoom Toolbar offers additional zooming options:

e Use the Zoom in on Area button of the toolbar to select a region on which to zoom.

e Use the Show Full Oneline button of the toolbar to zoom the display out to show the entire oneline.
e Use the Find button of the toolbar to display the Pan/Zoom Dialog.

e Use the Save View button of the toolbar to display the Save View Dialog, or click on the drop down arrow on the
Save View button to choose from a list of saved views.

e Use the Rectangular Zoom Selector to select a section of the diagram to zoom into using a selection box.
After clicking button (symbolized with a magnifying glass over a dashed rectangle,) left click and hold the mouse
button down on the diagram, drag the mouse to select part of the diagram inside a box, then release the mouse
button. Simulator will zoom into the region selected inside the box.

Finally, clicking the '+' button on the Pan/Zoom Toolbar of the PowerWorld Toolbar will zoom in on the oneline,
while clicking the '-" button will zoom out.

Panning on onelines

Panning moves the screen's focus point around the oneline diagram. You can pan left, right, up, or down to view
different portions of the complete oneline diagram.

To pan around the oneline using the keyboard, follow these instructions:
e Use the arrow keys to move in the desired direction

e Use page up to move up quickly

e Use page down to move down quickly

e Use the Home key to move left quickly

e Use the End key to move right quickly

e Left-click and hold the mouse button down anywhere on the background of the diagram. Make sure you do not
click on an object on the diagram. While holding the left mouse button down, drag the mouse in any direction to
"drag" the diagram in that direction.

You can also use the Pan/Zoom Dialog to pan to a specific location, or even to a specific bus. You can display the
Pan/Zoom Dialog either by pressing the Pan/Zoom Button on the Zoom Toolbar of the PowerWorld Toolbar or by
selecting Find Bus On Oneline or Pan/Zoom Control from the oneline diagram's local menu.
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Save View Level Dialog
See Also

The Save View Level Dialog is used to save an (x,y) location and zoom level, contour description, and/or hidden
layer application for a oneline diagram in an easily accessible list for quick recall and application to the diagram. This
dialog can be called by selecting the Save/Edit/Delete View option from the oneline local menu, or by clicking the
Save View button on the Zoom Toolbar.

Recalling a saved view can be done by either right-clicking on the background to access the oneline local menu and
choosing a view from the Go To View list, or by clicking on the drop down arrow on the Save View button and
selecting a view from the resulting list. Selecting a saved view automatically moves the oneline diagram location to
the (x,y) coordinates and zoom level, applies a stored contour, and/or applies hidden layers stored with the selected
view.

This dialog can be used for creating a new view, editing an existing view, or deleting an existing view. The Save View
Level Dialog has the following options:

View Name

This is the name that the view will be stored under in the saved view list. This must be a unique name for each view
saved with the oneline diagram. By default this field is blank. To edit an existing view, choose the desired view
from the drop down list.

Save Display Information in View

When checked, the view will store an x-y coordinate and zoom level to associate with the view. When the view is
selected for display, the diagram will center on the x-y coordinate at the defined zoom level.

X-Coordinate

The x-coordinate for the view. This value will default to the current x-coordinate for the oneline diagram, or will
change to a saved value if a saved view is chosen from the View Name drop down list. This value can be modified
by the user.

Y-Coordinate

The y-coordinate for the view. This value will default to the current y-coordinate for the oneline diagram, or will
change to a saved value if a saved view is chosen from the View Name drop down list. This value can be modified
by the user.

Zoom Level

The zoom level for the view. This value will default to the current zoom level for the oneline diagram, or will change
to a saved value if a saved view is chosen from the View Name drop down list. This value can be modified by the
user.

Save Contour Information in View

If a contour is being displayed when the view is created, you can choose to save the contour information with the
view by checking this box. Saving a contour with a view will display that contour when you switch to that view. You
also have the option of saving a blank contour with the view. This is indicated by a Contour Object of ‘None’ and a
Contour Field of ‘None.” If you save a blank contour, no contour will be displayed when switching to that view. If
you don’t save any contour with the view, then any existing contour will be applied when switching to that view.

Contour Object

This section displays the type of object the stored contour pertains to. This field cannot be changed from this
location.

Contour Field
Displays the type of value the stored contour pertains to. This field cannot be changed from this location.
Link to Oneline Display Options Settings

In the Oneline Display Options in Simulator, you can save various sets of options with a case for quickly recalling
oneline diagram settings by name. This option allows you to include a custom defined option set by name with the
current view. Note that you first must have created and saved a custom set of options for a diagram from the
Oneline Display Options dialog before this option on the Save Views dialog will be enabled.

Save Hidden Layers

Since Simulator allows the use of layers to display or hide objects on the diagram, views also can optionally store
the layer settings when the view is created. The window below this checkbox will list the layers that are presently
hidden on the diagram. When this view is recalled, the layers in this list will be hidden if they were stored with the
view.

Save
This button will save a new view or modify the values for an existing view of the name in the View Name field.
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Delete

This button will delete the currently open view from the saved view list. The dialog information will default to the
saved view information of the previous view in the list.

OK

This button will save a new view or modify the values of an existing view of the name in the View Name field, and
will close the Save View Level Dialog.

Save to AXD

By clicking this button, all the views will be saved to a display auxiliary file.
Load from AXD

This button will load all the views saved in a display auxiliary file.

84



Changing the Oneline View

Window Menu Command
See Also

The Window menu tree contains several commands that affect the appearance of the windows shown on the screen,
and it lists the children windows that are currently open in Simulator. To make a particular window active (and fully
visible), simply click on its name.

The Window menu tree houses the following commands by default:
Keyboard Shortcuts

It opens the Keyboard Short Cut Actions dialog, which can be used to associate a keyboard shortcut to a oneline
diagram and/or a view of such a oneline diagram.

Tile
Rearranges the open oneline diagrams such that the total window area is divided equally among all of them and
each is completely visible.
Cascade
Rearrange all open windows such that all they appear on top of each other while leaving the title bars visible.
Refresh Displays

Redraws (refreshes) each of the open windows. Simulator usually automatically refreshes the open windows as
necessary. However, this option allows you to trigger the refresh when you want it.

Toolbars

Provides the user control over which toolbars are visible. The submenu lists all available toolbars. Those that are
currently visible are marked with a checkmark. Click on the name of a toolbar toolbar to show or to hide it.

Toolbars > Customize

The Customize Toolbar dialog allows the user to customize specific toolbars to suit its personal needs.
Toolbars > Toolbar Settings > Reset All Toolbars

Resets all the toolbars and menus to the state they were when PowerWorld Simulator was installed.
Toolbars > Toolbar Settings > Toolbar Styles

Modifies the style of the toolbars.
Toolbars > Toolbar Settings > Save Toolbar Settings

Saves the current settings (such as position and order) of all the toolbars to the specified INI file.
Toolbars > Toolbar Settings > Load Toolbar Settings

Loads the toolbar settings stored in the specified INI file.

Switch to Free-Floating Windows

Choosing this option toggles Simulator from containing all diagrams within the Simulator program shell to all
windows related to Simulator being free-floating on your display.

Toggle Full Screen

Toggle full screen makes the currently selected diagram window switch to full screen mode. Full screen mode will
dedicate the screen to the window, with all other windows, including the Simulator menus and toolbars, to be
hidden. To get back to normal mode, right-click on the diagram in full screen mode and select Toggle Full Screen
from the popup menu.
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Oneline Conditional Display of Objects
See Also

Along with supporting zooming and panning, the onelines permit the conditional display of objects. That is, it is
possible to specify display objects so they are visible only at particular zooming ranges. This enables the oneline to
show additional details as the user zooms in and fewer details when the user zooms out.

Please note that the zoom levels are defined as percentages. If you want an object to display only between 50% and
150%, you must select 50 and 150 as the zoom level boundaries.

This option is available by assigning objects on the diagram to a Layer. Layers can be defined and set to objects on
the Format Multiple Objects dialog.
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Keyboard Short Cut Actions Dialog
See Also

The Keyboard Short Cut Actions dialog allows the user to associate a keyboard shortcut to a determined oneline
diagram, and even to a particular view of that diagram. When the keyboard shortcut is pressed, the oneline diagram is
opened (if it was closed) and brought to the front. When a view is also associated, then the user is taken to such a
view.

To open the Keyboard Short Cut Actions Dialog, select Window > Keyboard Shortcuts from the main menu.

The dialog has the following controls:
Keyboard Shortcuts

Lists all the keyboard shortcuts. When selecting a keyboard shortcut, it will show the oneline and the view
associated to the selected keyboard shortcut. If your keyboard has an extra row of function keys, then you can
check the box labeled Include F13-F24. If a shortcut has been defined for the respective key, then it will be
highlighted and a string will summarize the action of the shortcut

Clear All
Clicking this button will delete all the associations of all the listed shortcuts.
Save Shortcut

Click this button after entering a oneline diagram and eventually a view so they can be associated with the selected
keyboard shortcut.

Delete Shortcut
Click this button to delete the associations of the selected keyboard shortcut with any oneline diagram and view.
Create Shortcut

This indicates the keyboard shortcut to which the below actions will be assigned. The available actions are to Open
a Oneline and to Open an Auxiliary File

Open Oneline
The following options are available for opening oneline actions:
Oneline and View: Oneline

Shows the path and the name of the oneline diagram which will be opened when the selected keyboard
shortcut is pressed. If the field is blank, then no oneline diagram is associated to the keyboard shortcut. You
can click Browse to find the oneline diagram.

Oneline and View: View

Shows the name of the view belonging to the associated oneline diagram to which the user will be taken when
the selected keyboard shortcut is pressed. If the field is blank, then no view is associated to the keyboard
shortcut.

Action for already open onelines

If the oneline being requested by the shortcut key is already open, then this option determines what should be
done. Choices are to close the oneline, bring the oneline to the front, or to open a hew oneline.

Where to open oneline
When opening a oneline via a shortcut key, you may do one of the following:
e Separate Window (open the oneline as normal)
e Separate Window — Toggle Full Screen (open normal and then toggle it to full screen)

e Embed the Active Oneline Window (opens the oneline and embeds it inside the presently active oneline
diagram)

Note: if onelines already exist which have been toggled to full screen, and a short cut key is used to open a
window that will not be toggled to full screen, then all other onelines present open will be switched to normal
mode instead of full screen mode.

Size and Location

This specifies the relative size and location you would like the oneline to be opened at. When opening the
oneline normally, the percentage is relative to the size of the container window. When opening the oneline
embedded in the active oneline, the percentage is relative to the size of the active oneline.

Make embedded oneline borderless

When embedding the oneline inside the presently active oneline, this option will make the embedded oneline
borderless.
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Open Auxiliary File
The following options are available for opening auxiliary file action:
Filename

Shows the path and the name of the auxiliary file which will be opened when the selected keyboard shortcut is
pressed. If the field is blank, then no auxiliary file is associated to the keyboard shortcut. You can click
Browse to find the auxiliary file.

Section name

Shows the name of the script or data section belonging to the associated auxiliary file which will be executed
when the selected keyboard shortcut is pressed. If the field is blank, then no specific section is associated to
the keyboard shortcut, so all script and data sections will be loaded.

Create objects if they do not already exist
Check this box to indicate that new objects in the auxiliary file should automatically be created.
Save/Load shortcuts to/from an Auxiliary File

Click the Save button to save all the shortcuts to an auxiliary file. Click the Load button to load the shortcuts saved
in an auxiliary file. The shortcuts saved in the auxiliary file will replace the shortcuts saved in the dialog.

Close
Closes this dialog.

In addition to the shortcuts displayed on this dialog, Simulator also offers standard windows editing shortcuts such as:
Ctrl + x — Cut Command
Ctrl + ¢ — Copy Command
Ctrl + v — Paste Command
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Printing Oneline Diagrams

See Also

To print a oneline diagram, select File > Print Oneline from the main menu, click the Print Window button on the File
Toolbar, or right-click on the oneline background and select Print Window from the popup menu. This opens the Print
Options Dialog, which you can use to configure the print job, including its size, orientation, border, and title bar. You
can even choose to print a oneline to multiple pages using Simulator's multi-page printing.
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Print Options Dialog
See Also

The Print Options Dialog is used to configure the printing of oneline diagrams (including bus view displays) and of strip
charts. To print a oneline diagram, select File > Print Oneline from the main menu. To print a strip chart, right-click
on it to invoke its local menu, and then select Print Window. In both cases, Simulator will open the Print Options
Dialog.

The Print Options Dialog has three tabs:

Page Layout
This tab sheet contains options for how the diagram will appear on the printed page. It presents the following controls:
Margins
Specify the horizontal and vertical margins in either inches or centimeters.
Scaling

Set this option to Proportional to print the oneline diagram or strip chart such that the screen’s aspect ratio is
maintained. Set this option to Fit to Page to force the printout to take up all available space on the page in both
horizontal and vertical directions.

Draw Border
Places a border to be drawn around the oneline diagram or strip chart.

The second tab controls the printing of a title bar. Check the Print Title Bar box to print a title bar at the bottom of
the diagram. Checking this box displays a number of options that allow you to specify various items to include in
the title bar. If you don’t want to include certain items on the plot, simply leave those fields blank.

The title bar is split horizontally into three sections. If you specify values for all requested items, they will be
arranged in the title bar as follows:

Company | Description Line 1 | Date
Department | Description Line 2 | Drawing #
Author | Description Line 3 | Title

Title Bar

This tab is used to specify whether or not to include a title bar on the diagram, along with the information that would be
contained in the title bar.

Multi-Page

This tab allows the oneline diagram to be "divided" into a specified number of sections for printing the oneline to
several pages. A multi-page oneline can be useful for including "close-up" views of areas of a diagram in a report, or
the multiple pages can be cut and combined to form a larger printed oneline if a plotter is not available. The Multi-
Page tab presents the following controls:

Grid Size

Choose this value to subdivide the oneline into an N by N grid. You can then choose which sections of the oneline
to print based on the grid overlay. The maximum size is 10 x 10.

Choosing What to Print

A low resolution picture of your oneline is shown on the Multi-Page tab. Gridlines are drawn over the diagram to
show where the oneline has been subdivided based on the Grid Size chosen.

To remove a grid section from the printout, click on the oneline image in the corresponding section of the grid. The
selected section of the grid will become dark to indicate you wish to prevent the section from printing.

To add a grid section back into the print job, click on a darkened section of the grid to allow that section of the
oneline to be printed.

The number of pages you have chosen to print will be shown on the dialog. When printing out a multi-page oneline
with a title bar, the page number will appear on the title bar in the form "Column Letter"-"Row Number". For
example, if the Grid Size is 4, the pages are numbered A-1 through D-4.

Click Print to send the document to the printer, or Cancel to abort the print. Click Setup to view the default Windows
printer dialog, which will allow you to specify whether to print the figure in portrait or landscape modes and to set
various printer-specific properties.

90



Printing Oneline Diagrams

Printer Setup
See Also

Choose File > Printer Setup from the main menu to configure the printer using the standard Windows printer setup
dialog. This dialog allows you to define which printer to use for printing from Simulator, the size of the printed page,
the page’s orientation, and additional properties that are specific to the printer you are using.
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Chapter 3: Creating, Loading, and Saving Simulator Cases

This chapter describes the File and Simulation Control Menus. The File Menu is used to open and save either full
cases or oneline diagrams, or to create new cases or new onelines (Edit Mode). The menu is also used to exit
Simulator or to validate a case (Edit Mode).

The Simulation Control Menu controls the actual simulation. You can use this menu to do either a time-domain
simulation or a single Power Flow Solution.

The following material is included:
e File Menu

e Case Formats

e Validating a Case

e Opening Files

e Creating Files

e Closing Files

¢ Additional File Formats






File Menu
See Also

The file menu is used to open and save either full cases or oneline diagrams, to create new cases, to validate cases,
to switch between modes (Run/Edit) or to exit Simulator. The buttons on the File Toolbar provide access to many of
the same options housed by the File Menu.
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Case Formats
See Also

Simulator supports a number of case formats. You can open and save cases using any of the following formats:
PowerWorld Binary (*.pwb) (Preferred Format)

For most users, the best choice of power flow case formats is the PowerWorld Binary format. This format stores the
most complete set of case information but requires the smallest file sizes. Information stored in this format includes
power flow data, economic parameters, case time variation/options values, and screen customizations. The only
potential disadvantage of this format is that it is stored in binary form, which means that it cannot be viewed using a
standard text editor. All the other formats are ASCII and thus readable in text editors such as Notepad.
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Setting the case file username and password

One additional benefit of using the Powerworld Binary format is that with this format the case can be password-
protected. This setting is available under the Options menu, as Set Case Username and Password.

PowerWorld Auxiliary File (*.aux)

Simulator can now save and load cases using the PowerWorld defined auxiliary file format. When the aux file
format is chosen as the save file type in Simulator, the data describing the entire case is written to a text file
described by Simulator’s auxiliary file format. These files can be considerably larger than PowerWorld Binary files,
and generally should not be used unless otherwise necessary. Note that not all auxiliary files represent an entire
case, and in fact in most cases do not. Only when an auxiliary file is created using the File > Save Case As...
option in Simulator does the auxiliary file contain all necessary information for loading the complete case in
Simulator as an auxiliary file.

PTI Raw Data Format (*.raw)

This format is included primarily for interchange of power flow data with other packages. The PTI Raw Data format
only contains power flow data. When using this format, the generator participation factors are automatically set to
be proportional to the MVA rating of each generator.

GE PSLF Format (*.epc)

This format is included primarily for importing load flow data saved from GE's PSLF program. The EPC format is a
text file format. This format does contain excess information that Simulator does not use, however Simulator does
store this information for editing and writing back out to EPC format files.

IEEE Common Format (*.cf)

The IEEE Common Format is used to specify only power flow information. CAUTION: IEEE common format does
not support many of the formats used in the PowerWorld packages, such as multiple loads and generators at a bus.
Usually, IEEE Common Format is used only for inputting cases.

PowerWorld Simulator Project Files (*.pwp)
Project files are described in Overview of PowerWorld Simulator Project Files.

Advanced settings for opening cases are available under the File Management settings.
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Validating a Case
See Also

Validation checks for both errors that would prevent a case from working properly in Simulator and for abnormal setup

of model objects. Validation errors and warnings are displayed in the Message Log. A sampling of the tasks
performed during case validation include:

e Ensures there is a system slack bus assigned

e Ensures the slack bus has an attached generator

e Ensures that no generator is assigned to remotely regulate the slack bus

e Checks for buses having multiple controllable devices attached (i.e. switched shunts)

e Checks all max/min enterable fields to ensure that the max value is greater than the min value

Case validation is performed automatically when switching from Edit Mode to Run Mode. If a case has validation

errors, Simulator will not allow the user to switch to Run Mode. Warnings will not prevent switching to Run Mode.

The user can initiate a case validation by selecting File > Validate Case.
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Opening Files
Opening a Simulation Case

See Also

The most common first step in using Simulator is to open a case. When a case is opened, any associated oneline
files are also opened. To open a case, either select it from the list of recently opened cases in the file menu or

e Select File > Open Case from the main menu or Open Case button on the File Toolbar to display the Open Dialog.

¢ Inthe Type of Files box, select the desired file type. By default, the PowerWorld Binary type is selected (*.PWB).
The PowerWorld Binary is the preferred file type, providing the most comprehensive power system information
along with the smallest size and quickest load time. Other file types include the PowerWorld Case type,
PowerWorld Auxiliary file, PTI Raw Data formats, GE EPC text format, and IEEE Common Format. Please see
Case Formats for more details.

¢ In the list of cases, click on the desired case.
e Click OK.

When opening an existing Simulator case, you may see one or more oneline diagrams pop up. When opening a
power flow case created with another program, a oneline may not be available. However, you can easily create a
oneline for such a case using the Edit Mode.

If you are in the Edit Mode, you can modify the case. See Edit Mode Overview for details.

If you are in the Run Mode, the Clock Window may be displayed. This window shows the simulation start time, end
time and current time. You may choose to close or open the clock at any time.

If the case has validation errors, the mode is immediately switched to Edit Mode. You must correct the validation
errors shown in the message log before you can use the Run Mode to solve the case.
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Opening a Oneline Diagram
See Also

Simulator supports oneline diagrams that have been developed using its Edit Mode tools. PowerWorld can also
import PTI Draw Files (*.drw).

When a case is opened, any associated onelines are usually opened, as well. Additionally, oneline diagrams can be
opened directly from any existing onelines using oneline links. However, you may also directly open a oneline
diagram using the following procedure:

e Select File > Open Oneline from the main menu, or select the Open Oneline button on the File Toolbar.

e Choose the file type you would like to open (One Line Display File, PTI Draw File, or Display Auxiliary File).
¢ In the list of available oneline files, click on the desired oneline.

e Click OK.

You may open as many onelines as you like, and even multiple copies of the same oneline.

The following topics may be helpful when opening onelines created with a different case:

Refresh Anchors
Bus Renumbering Dialog
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Opening Files

Recently Opened Cases
See Also

A numbered list of the most recently opened cases appears at the end of the File Menu. Simply click on the case’s
name in the menu to open the case.
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Creating Files

Building a New Case
See Also

To create a new case in Simulator, select File > New Case from the main menu, or select the New Case button on the
File Toolbar. After asking you whether or not to save the current working case (if one exists), Simulator will
automatically switch to Edit Mode. The screen will turn to the default background color, indicating that you can begin
to build the new case.

New users may wish to view the tutorial Creating a New Case from Scratch for further guidance.
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Building a New Oneline

See Also

This option enables you to create a new oneline diagram. It is accessible from either the Edit or Run modes by
choosing File > New Oneline from the main menu or pressing the New Oneline button on the File Toolbar. When
you select it, the application will automatically switch to Edit Mode, from which you can construct the new oneline.

New users may wish to view the tutorial Creating a New Case from Scratch for further guidance. Additionally, the
following topics may be of some assistance:

Using the Insert Palettes

Oneline Conditional Display of Objects
Using the Oneline Alignment Grid
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Closing Files

Saving Cases

See Also

Simulator allows users to save case information in several different formats. To call up the Save As dialog, select File
> Save As from the main menu. The format in which the file will be saved depends upon the value of the Save as
Type field of the dialog. Simulator can save cases in PowerWorld binary format (the default), PowerWorld Auxiliary
file format, PTI raw data, GE PSLF format, and the IEEE common format. Please see Case Formats for more details
on the various case formats available.

To convert a case to a different format, follow this procedure:

Select File > Open Case...

In the Files of Type box, select the desired file type. By default, the PowerWorld Binary type is selected (*.PWB).
Select the name of the desired case and click OK.

Select File > Save Case As... from the main menu.

Change the Save as Type setting to match the desired file type, designate the name with which to save the file, and
click OK.

To simply save the case with its current name and format, select either File > Save from the main menu or the Save
Case button on the File Toolbar.
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Saving a Oneline
See Also

Select File > Save Oneline from the main menu to save the currently selected oneline file. Alternatively, you may
select the Save Oneline button from the File Toolbar.

Select File > Save Oneline As... from the main menu to save the currently selected oneline file with a different name
or format. You may overwrite existing files.

For both the Save Oneline and Save Oneline As options, only the oneline diagram is saved; the case (i.e. the power
flow model) is not written to disk.
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Closing Files

Close Oneline
See Also

To close a oneline diagram, go to File > Close Oneline, or right-click on the background of the oneline diagram and
select Form Control > Close from the local menu. This will prompt you to save the oneline if changes have been
made since the last save. Note that this does not close the current case, just the oneline diagram. The power system
data is still loaded, and case simulations can be run with the oneline closed.
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Additional File Formats

Area/Zone Load Schedule Format (*.shd)
See Also

These files are outdated for Simulator version 8.0 and later. Their descriptions are still maintained here as they can
still be read into Simulator. However, they can no longer be saved. These records are now stored in Auxiliary
Script/Data Files.

The files have the following format:

For a desired area or zone, the first line of the record is either AREA or ZONE, followed by the area/zone’s number or
name in single quotes.

The next lines in the file must have the format timepoint, schedule value. The timepoint format is either hh:mm, where
hh is the hour and mm is the minutes, or hh:mm:ss, where ss is the seconds. Multiple timepoints and schedule values
can be on the same line.

The record is terminated by a line with a single negative number.
Example

AREA 1

06:00 1.0000 10:00 3.0000

-1

ZONE 2

06:00 1.5000 9:00 2.5000 10:00 1.5000
-1
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Automatic Area Controls Format (*.aac)
See Also

These files are outdated for Simulator version 8.0 and later. Their descriptions are still maintained here as they can
still be read into Simulator. However, they can no longer be saved. These records are now stored in Auxiliary
Script/Data Files.

The automatic area controls file stores the control settings for areas in the case. The automatic area controls files
have the following format, with one area per line:

AREA areaname areacontroltype autotaps autoshunts

where
areaname the area’s name in single quotes,
areacontroltype the dispatch control for the area, in single quotes (Off AGC, Part. AGC, ED,
Area Slack, OPF),
autotaps the status of automatically switching taps (1 for automatically switching taps, 0
otherwise),
autoshunts the status of automatically switching shunts (1 for automatically switching

shunts, 0 otherwise).
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Auxiliary File Format (*.aux)
See Also

Simulator Auxiliary Files have now been greatly enhanced to include both Script sections for running Simulator
commands in a "batch" process, and Data sections for changing mass amounts of load flow information. Many

auxilliary file formats used in early versions of Simulator can not be saved in current versions. The older formats can
still be read into Simulator.

Auxiliary file format and use now has its own help chapter titled Auxiliary Script/Data Files.
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Generator Capability Curves Format (*.gcp)
See Also

These files are outdated for Simulator version 8.0 and later. Their descriptions are still maintained here as they can
still be read into Simulator. However, they can no longer be saved. These records are now stored in Auxiliary
Script/Data Files.

The generator capability curves are used to model the dependence of the generator reactive power limits and the
generator’s real power output. The generator reactive capability curves files have the following format, with one
generator per line:

num or name, ID, P1, Ql.max,Ql.mim PZ; Qz.max, Qz‘min Prn Qn.max, Qn‘min

where
num/name the generator’s bus number or the bus’ name in single quotes,
ID the generator’s single character id,
Pi a generator MW output value,
Qimax and Qi min the associated maximum and minimum reactive power limits.

Version 11 and later of Simulator allow for an unlimited number of capability curve points to be read from the gcp file.
Up to 10 different P/Qmax/Qmin Values may be specified in older versions of Simulator.
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Generator Cost Data Format (*.gcd)
See Also

These files are outdated for Simulator version 8.0 and later. Their descriptions are still maintained here as they can
still be read into Simulator. However, they can no longer be saved. These records are now stored in Auxiliary
Script/Data Files.

The generator cost data file contains the parameters used to model the generator operating costs. Each record in the
generator cost data file specifies the operating cost model for a single generator. The cost model may be either a
cubic polynomial or a piecewise linear curve. When reading a file of generator cost data records, Simulator will open
the Cost Curve Data Options Dialog. This dialog gives you additional control over the input and process of generator
cost information.

Each generator cost data record begins with the fields
num or name, ID,

where
num/name the generator’s bus number or the bus’ name in single quotes,
ID the generator’s single character id,

Following the ID field is an optional single-character field CostModel that specifies the type of cost model. If
CostModel is ‘CUBIC’ or is not specified, the record describes a cubic cost model and thus concludes with the
following fields:

a;, b;, ¢, dj, FuelCost ParFac

where
aj, by, ¢, d; input-output curve coefficients; see Generator Cost Information for details,
fuelcost fuel cost, expressed in price per Mbtu,

ParFac generator participation factor.

If, on the other hand, CostModel is ‘PLIN’, the record describes a piecewise linear cost model. The remainder of the
record specifies pairs of generator output and corresponding generator cost:

FixedCost MW, IncCost; MW, IncCost; ... MW, IncCost, MWneg ParFac

where
FixedCost Operation cost independent of the generator's MW output; expressed in $/Hr,
MW;, IncCost; Output/incremental cost data point pairs that define the incremental cost model
for the generator (note IncCost; has the units $/MWhr),
MWneg An arbitrary negative value used to terminate the record,
ParFac generator participation factor.
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Generator Cost Curve Data Options
See Also

The Cost Curve Data Options Dialog gives you additional control over the input and processing of generator cost
information. It appears when you try to read generator cost information from an auxiliary data file (either .aux or .gcd).

To command Simulator to turn all units onto automatic generation control (AGC) for which it reads a cost data record,
check the first checkbox. This box has the rather lengthy label "If a unit for which a cost curve is read is not on AGC,
Simulator should set it on AGC." In other words, if a cost curve is read for a particular generator, that generator will be
set on AGC if this box is checked.

Cross-compound is a generator architecture sporting a single boiler and two turbines, one operating at high pressure
and the other operating at low pressure. The existence of cross-compound units may complicate the modeling of
generator cost characteristics, because sources for this information tend to describe the cost associated with the
tandem, whereas Simulator’'s economic dispatch will try to dispatch the two parts of the cross-compound unit as two
separate units. To address this problem, Simulator gives you the option to lump the properties of the high- and low-
pressure turbines into a single unit. It consolidates the two components by adding together their maximum MW
outputs, minimum MW outputs, and present output levels, assigning these quantities to one of the units, and setting
the other unit off AGC and at 0 MW of output. To have Simulator perform this function for you, check the box in the
Cross Compound Units panel.

To tell Simulator how to identify units that belong to the same cross-compound generator, click the box labeled "How
To Identify...". This will open the How to Identify Cross-Compound Units dialog.
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Identify Cross Compound Units
See Also

Simulator regards cross-compound units as those that are connected to the same bus and that have generator id’s
that match any of a number of specified pairs. You must define for Simulator the pairs of generator id’s that should be
used to identify cross-compound units. Use the "How to identify cross-compound units" dialog to do this.

Specify the pair of generator id’s in the small text boxes below the text labeled "Specify a new pair of id’s that identify
two units that belong to the same cross-compound set." Then, click the Add button to include the pair of id’s you just
entered in Simulator’s cross-compound identification procedure. The box on the right lists all the pairs of identifiers
Simulator will use to identify parts of a cross-compound set. To remove a pair of identifiers from this list, select it from
the box and click the Delete key.

The list of cross-compound identifier pairs is stored in the pwrworld.ini file, so there is no need to specify these pairs
each time you load in a new case.
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Injection Groups Format (*.inj)
See Also

These files are outdated for Simulator version 8.0 and later. Their descriptions are still maintained here as they can
still be read into Simulator. However, they can no longer be saved. These records are now stored in Auxiliary
Script/Data Files.

The injection group files store the information for defined injection groups (also referred to as participation groups).
The files have the following format:

GROUP groupname
POINTS
Devtype busnum id participation pointtype

END
where
groupname the name of the injection group, in single quotes,
devtype either GEN or LOAD,
busnum bus number of the device,
id the device’s single character ID,
participation relative amount each device will contribute during a transfer,
pointtype either FIXED or DYNAMIC.

Multiple GROUP sections can be put in the file, each marked with END to signify the end of that group’s data.
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Interface Data Format (*.inf)

See Also

Additional File Formats

These files are outdated for Simulator version 8.0 and later. Their descriptions are still maintained here as they can
still be read into Simulator. However, they can no longer be saved. These records are now stored in Auxiliary
Script/Data Files.

The interface data files store the interface data. The files have the following format:

where

INTERFACE intname lima limb limc
Elemtype from to id checktoend fromto

inthame

lima, limb, limc
elemtype

from

to

id
checktoend

fromto

the interface name, in single quotes,
the three limits for the interface, in MW,
one of three valid element types: AREA, LINE, or ZONE

for AREA and ZONE, the first area or zone number; for LINE, the from bus
number,

for AREA and ZONE, the second area or zone number; for LINE, the to bus
number,

only included for LINE, the two character circuit identifier; otherwise left blank,

only included for LINE, if this field equals 1, the flow is checked at the to bus,
otherwise the flow is checked at the from bus; otherwise left blank,

only included for LINE, if this field equals 1, the positive flow is assumed to be
from the from bus to the to bus, otherwise the flow is assumed to be in the
opposite direction; otherwise left blank.

Multiple interface records can be listed in the file, and multiple interface elements can be listed in each interface

record.
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Sequence Data Format
See Also

The sequence data files store the sequence data needed to run a fault analysis. The sequence data format has the
following five different types of records:

e Generator

e Load

e Branch

¢ Switched Shunt

e Mutual Impedance

Each of these four types of sequence data records has a different format, since they each store different information
for the sequence data. The format of each record is given below:

Generator
GEN busnum ID Rpos Xpos Rneg Xneg Rzer Xzer RN XN

where
busnum generator terminal bus,
id generator identifier,
Rpos, Xpos positive sequence resistance and reactance,
Rneg, Xneg negative sequence resistance and reactance,
Rzer, Xzer zero sequence resistance and reactance,
RN, XN neutral-to-ground resistance and reactance.
Load
LOAD busnum Gneg Bneg Gzer Bzer
where
busnum load terminal bus,
Gneg, Bneg negative sequence total conductance and susceptance for all loads at bus,
Gzer, Bzer zero sequence total conductance and susceptance for all loads at bus.
Branch

BRANCH fbusnum tbusnum ckt Rzer Xzer Czer fGzer fBzer tGzer tBzer Xftype

where

fbusnum, tbusnum from and to bus numbers for the branch,

ckt branch circuit identifier,

Rzer, Xzer zero sequence branch resistance and reactance,

Czer total zero sequence line charging,

fGzer, fBzer zero sequence line shunt conductance and susceptance at the from bus end of
the branch,

tGzer, tBzer zero sequence line shunt conductance and susceptance at the to bus end of
the branch,

Xftype Transformer configuration, entered as an integer based on the following table.

Note that the default for a transmission line is 3, since a grounded wye -
grounded wye transformer connection has the same equivalent model as a
transmission line.

0 Wye - Wye

Grounded Wye - Wye

Wye - Grounded Wye
Grounded Wye - Grounded Wye
Wye - Delta

Delta - Wye

a b~ W N P
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Switched Shunt

Additional File Formats

6 Grounded Wye - Delta
7 Delta - Grounded Wye
8 Delta - Delta

SSHUNT busnum numblocks Bzerl Bzer?2 ...

where
busnum
numblocks
Bzer#

Mutual Impedance

terminal bus number,
number of different zero sequence admittance blocks,
zero sequence susceptance for each admittance block, maximum of 8.

MUTIMP from1tol cktl from2 to2 ckt2 RM XM startl end1 start2 end2

where
from1, tol
cktl
from2, to2
ckt2
RM, XM
startl, end1

start2, end2

from and to bus numbers of the first mutually coupled branch,
circuit identifier of the first mutually coupled branch,

from and to bus numbers of the second mutually coupled branch,
circuit identifier of the second mutually coupled branch,

zero sequence mutual resistance and reactance,

start and end locations of the section of the first line affected by the mutual
coupling, with each point represented as a percentage of the total line length
(between 0 and 1),

start and end locations of the section of the second line affected by the mutual
coupling, with each point represented as a percentage of the total line length
(between 0 and 1).
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Exporting Onelines in Different Graphic Formats

See Also

Simulator can export oneline diagrams and other graphical displays as bitmaps, metafiles, or jpegs. Select File >
Export Oneline from the main menu. A save file dialog appears where the dropdown menu for files type offers three
choices: JPEG, BITMAP, METAFILE. Select the file type and choose he name before clicking the save button.

Exporting an image as a jpeg also requires you to set the compression ratio for the picture. See Saving Images as
Jpegs for more information.
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Saving Images as Jpegs
See Also

Simulator can save oneline diagrams, bus view displays, and strip charts as jpeg images. To save a oneline diagram
or bus view display as a jpeg, select File > Export Oneline from the main menu. This brings up the save file dialog.
Choose jpeg as the file type, type the file name, and press save. This brings up the Jpeg Options Dialog where you
decide the picture's resolution. Adjust the resolution control to specify the compression ratio at which to save the
diagram as a jpeg. The greater the resolution you specify, the larger the resulting file will be. Click Save to save the
image or click Cancel to terminate the process without saving the image as a jpeg.

To save a strip chart as a jpeg image, right-click on the background of the strip chart and select Export Image from
the resulting local menu. This brings up the save file dialog. Choose jpeg as the file type, type the file name, and
press save. Specify the compression/resolution in the Jpeg Options Dialog. Click Cancel to terminate the process, or
click Save to save the jpeg.
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Saving Admittance Matrix and Jacobian Information
See Also

The Save Ybus or Power Flow Jacobian Dialog is used to store the power system bus admittance matrix (Ybus)
and/or the power flow Jacobian in a text format that can be easily read into other programs such as MATLAB®. This
dialog is primarily designed for users doing power system analysis research. The dialog has the following fields.

Ybus in MATLAB Format
Filename for Saving Ybus

Enter the name of the file in which to store the Ybus data. The Ybus data is stored using the MATLAB sparse
matrix format in the matrix Ybus. If the Include Bus Voltages field is checked, then the bus voltages are also
stored, but in the vector V.

Save Ybus in MATLAB Format
Click this button to save the Ybus.
Power Flow Jacobian in MATLAB Format
Jacobian Save File

Enter the name of the file in which to store Jacobian data. The Jacobian is stored using the MATLAB sparse matrix
format in the matrix Jac.

Jacobian ID Save File

Enter the filename to store the text identifier information. This information is used to translate the bus humbering
convention used in the Jacobian and Ybus files with the actual bus number and name in the case.

File Type

Choose the type of MATLAB file you wish to save as. The MATLAB .M Format is the more common text format
used for directly loading MATLAB information. The Text for MATLAB Ascii is for use with MATLAB’s ability to
read Ascii files. The Ascii file type can be read into MATLAB much faster than the traditional .M files.

Jacobian Form

Select Rectangular to store the rectangular form of the Jacobian, or Polar to store the polar form of the Jacobian.
Save Jacobian

Click this button to save the Jacobian and object identifier information.
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Chapter 4: Building a Oneline Diagram

The oneline objects provide a key means of interacting with the power flow simulation. This chapter provides a
reference on how to insert each of the different types of objects shown on the oneline diagram, and an overview of

Edit Mode. Note that when you are using the Simulator, you can obtain context sensitive help for oneline objects by

positioning the cursor on the desired object and pressing the F1 key.
The following material is included:

Edit Mode Overview
Areas, Zones and Owners
Buses

Substations
Generators

Loads
Transmission Lines
Transformers
Series Capacitors
Switched Shunts
Interfaces

Oneline Links

Background Objects and Text
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Overview

Edit Mode Overview
See Also

The Edit Mode is used to create and/or modify cases and onelines. You can use the Edit Mode to create a case from
scratch or to modify existing power flow cases stored in PowerWorld PWB or AUX files, in the PTI Raw data format,
GE PSLF EPC data format, or the IEEE Common Format. New users may wish to view step-by-step tutorials on either

Creating a New Case from Scratch
Creating Onelines for an Existing Power Flow Case.

To enter the Edit Mode, select the Edit Mode button on the Program Toolbar, or choose File > Switch to Edit Mode
(will only be visible if you are in Run Mode) from the file menu.

A powerful capability of the Simulator is its ability to create or modify a case by graphically placing/editing display
objects on a oneline diagram. These display objects consist of both power system devices, such as buses,
generators, and transmission lines; and additional objects that show various system parameters, provide descriptive
text, or function as a static background.

Simulator’s oneline diagrams illustrate the current state of the components of the power system. Most display objects
correspond to records in the underlying power system model, but not all records in the power system model need to
have an associated display object. In fact, for large system models, it may be that most of the system will not be
illustrated. In such cases, you will want to devote more detail to the more critical areas of the system so as not to
clutter the view. Furthermore, it is possible to associate more than one oneline with a single power flow case, and a
single oneline may be associated with multiple cases. This great flexibility can prove to be a big time-saver. Please
see Relationship Between Display Objects and the Power System Model for a more thorough discussion.
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Edit Mode General Procedures

See Also

In order to simplify the process of graphically constructing a power flow case, Simulator’s drawing interface obeys the
following conventions for most objects:

Inserting a New Object

Select the type of the object you wish to add from the Insert Menu.
Left-click on the location on the display where you would like to position the object.
Once the object is placed, Simulator displays a dialog box that allows you to specify various options for the object.

If desired, use the Format Menu to change the appearance of the object once it has been placed.

Moving, Resizing, and Rotating an Existing Object

Select the object by clicking on the object with the left mouse button. Handles are displayed around the object to
indicate it has been selected.

To move the position of the object, place the mouse anywhere on the object except at a handle location. Then drag
the object around the screen by holding the left mouse button down.

To change the size of an object using the mouse, first select the object. Then place the mouse on one of the
object’s resizing (white) handles. The cursor will change to either a horizontal, vertical or diagonal two-headed
arrow shape. Then drag the mouse to change the object’s size. You can also specify the size of most objects
using their dialog boxes.

To rotate an object, first select the object. Then place the mouse over the rotation (green) handle in the upper left
corner of the selected object. The cursor will change to a rotation symbol. Clicking and dragging will then rotate the
object. Note that if an object (e.g., a pie chart or transmission line) does not have a rotation handle in the upper left,
the object cannot be rotated.

Viewing/Modifying Object Parameters

To view and/or change the options associated with an object, right-click on the object. This either displays the
object’s dialog box directly, or it display’s the objects local menu, from which you can elect to see the object’s dialog
box.

Selecting Several Objects to Modify Their Appearance

Hold down the Shift key while clicking objects on the screen to select several objects at once. You may then
change the objects’ attributes, such as Font, Line/Fill, etc., by choosing Display/Size from the Format Menu. To
move the objects that are selected, click and hold down the left mouse button on any of the selected objects, drag
the selected objects to a new location, and release the mouse button to place them.

To select a set of objects that meet some given criteria, choose Select by Criteria from the Edit Menu. As an
example, you can use Select By Criteria to select all the 345 kV transmission lines in a case.

You can also use the Rectangle Selector button on the Edit Toolbar or Select Region from the Edit Menu to select
all objects in a particular region of the oneline. When using the Rectangle Selector tool, it is possible to select
objects that are touching the defined rectangle (Touching mode) or only those objects that are contained entirely
within the defined rectangle (Inside mode). The toggle between Touching and Inside mode is available on the
default toolbars and can also be accessed from the Select Mode option on the Edit Menu.

L A -

W  Touching |v
{957 Inside
Select Mode to use with Rectangle Selector tool

Changing An Object’s Screen Appearance

Use the Format Menu to change the screen appearance of either a selection of objects or the entire display.
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Insert Menu
See Also

The Insert Menu contains the key selections for creating or modifying the oneline diagram, and hence the associated
case. The options on this menu are only available in Edit Mode with an existing or new oneline diagram for the
currently loaded case file open. Most of the insert activities are accessible from the Insert Toolbar, as well.

The insert menu provides a convenient means of inserting new objects into the case by graphically placing them on
the oneline diagram. The user can also use the insert menu to insert fields, background objects, text, pictures or links.

See Case Information Display for details on modifying data that is not necessarily shown on the oneline.
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Oneline Display Options
See Also

The Oneline Display Options Dialog allows you to customize the appearance of the presently selected oneline
diagram. To view this dialog, either select Options > Oneline Display Options from the main menu or choose
Oneline Display Options from the oneline’s local menu . Please see the Oneline Display Options Dialog help for
more information.
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Anchored Objects
See Also

While in Edit Mode, Simulator allows certain objects to be attached, or anchored, to another object, called the anchor.
When an object that functions as an anchor is moved, all objects that are anchored to it will move with it. This feature
can be very useful when you move objects around the oneline diagram in Edit Mode.

Anchoring has the property of "stacking" in Simulator. In other words, one object is anchored to another, which is in
turn anchored to yet another. The best way to describe this is by example. A generator text field can be anchored to
a generator. The generator, in turn, can be anchored to its terminal bus. If you move the terminal bus, both the
generator and its anchored fields also move with the bus. However, if you just move the generator itself, only the
generator fields will move with it. The bus and all other objects anchored directly to the bus remain in their original
location.

If anchors are deleted it is generally necessary to select the Onelines > Refresh Anchors to reset the anchors on
anchored objects.

There are several types of anchored objects:
Buses

Loads, generators, switched shunts, bus fields, interfaces, transformers, transmission lines and voltage gauges may
be anchored to their associated bus. When the anchor bus is moved, these anchored objects will move with it.

Substations

Similar to buses, any loads, generators, switched shunts, bus fields, interfaces, transformers, and transmission lines
may be anchored to their associated substations. When the anchor substation is moved, these anchored objects
will move with it.

Generators

Generator fields may be anchored to their associated generator. When the anchor generator is moved, these
anchored fields will move with it.

Loads

Load fields may be anchored to their associated load. When the anchor load is moved, these anchored fields will
move with it.

Switched Shunts

Switched shunt fields may be anchored to their associated switched shunt. When the anchor switched shunt is
moved, these anchored fields will move with it.

Area/Zone/Super Area Objects
Interfaces can be anchored to area/zone/super area objects.
Lines and Transformers

Circuit breakers, line flow pie charts, and line fields may be anchored to their associated line/transformer. When the
line/transformer is moved, these anchored objects will move with it.

Interfaces
Interface fields and interface pie charts can be anchored to their associated interface.
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Inserting and Placing Multiple Display Fields
See Also

Simulator provides a convenient method of adding display fields to a variety of oneline display objects and placing
them in default positions relative to the display object. Unlike the field placement implemented by selecting Insert >
Fields from the main menu, the method described here allows you to place multiple fields around a display object in a
single operation. This option is available for several different types of objects, including buses, generators, lines and
transformers, shunts, and loads. The option can always be accessed by right clicking the display object of interest and
selecting the Add New Fields Around ... option from the resulting local menu. This brings up the Insert New Fields
around Selected Objects Dialog. This dialog is divided into several tabs by object type. Only tabs that correspond
to the type of objects you have selected will be available.

The tabs for inserting and placing multiple display fields for the various display objects (buses, generators,
lines/transformers, shunts, and loads) are virtually identical in content. The tab illustrates the possible locations of the
display fields for the various orientations of the display object. For example, since buses may be oriented either
horizontally or vertically, the dialog shows how each of the eight possible bus fields would be positioned for each of the
two orientations. Generators, loads, and shunts each have four possible orientations, so the dialog identifies the
locations for the possible fields for each of the four orientations. Transmission lines and transformers can assume
only one orientation, and the dialog will thus show the possible field locations for that single orientation.

Each field location is identified on the illustrations with a label of the form Pos #. In order to modify the settings, move
your mouse over the position on the dialog you want to change and click. This will bring up the appropriate Field
Options Dialog such as the Bus Field Options, Generator Field Options, Load Field Options, Switched Shunt Field
Options, or the Line Field Options. Simply select the field you want and choose OK. If you would like to set a default
field to "none", click Remove Field instead of OK.

Click OK to implement your choices for field additions and placement, or click Cancel to discard the changes.

This help topic has gone over how to add new fields to existing display objects. It should be noted from this discussion
that all objects have an associated set of default fields that will be added to the oneline when the objects are originally
inserted. You may redefine the default fields selecting Options > Default Drawing Values from the main menu and
modifying the Default Drawing Options Dialog.
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Area Display Objects
See Also

Area records in the load flow data can be displayed as objects on a Simulator oneline diagram. This can be useful for
building a diagram on which you also want to include representations of groups of devices by area.

To insert an Area object, select Insert > Area from the main menu, or click the Area button on the Insert Toolbar.
Then left-click on a oneline diagram in the location where the Area object should be placed. This will open the Area
Display Options dialog, which will allow you to choose the area information to display, and set parameters for the
displayed object. It is important to note that area records, unlike other objects like buses and transmission lines,
cannot be added to the load flow data graphically. To add a new area record to the load flow case, you need to
change the area designation of a device in the load flow case to a new area number, or you need to insert a new area
from the Area Records.
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Area Display Options Dialog
See Also

When you insert an area display object on a oneline diagram, Simulator opens the Area Display Options dialog. This
dialog is used to control various display and identity attributes of the area display object. The dialog contains the
following fields:

Number

This dropdown box lists the number of all areas in the case. Use this control to associate the display object with the
correct area.

Name

If you would prefer to search through areas by name rather than by number, use the Name dropdown box to see a
list of names of all the areas in the case.

Show Record Type Prefix

Check this box if you wish to place the prefix Area before the name/number caption in the object.
Prefix Text

Specify additional prefix text to be added before the Record Type prefix.

The remainder of the choices presented on the Area Display Options dialog pertain to the object’s display appearance.
Style
Choose whether the display object should appear as a rectangle, rounded rectangle, or an ellipse.
Caption
Indicate how the display object should be identified to the user: by nhame, number, or both.
Width, Height
The dimensions of the new display object.
Click OK to save your selections and add the object to the oneline, or choose Cancel to terminate the addition.
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Zone Display Objects
See Also

Zone records in the load flow data can be displayed as objects on a Simulator oneline diagram. This can be useful for
building a diagram on which you also want to include representations of groups of devices by zone.

To insert a Zone object, select Insert > Zone from the main menu, or click the Zone button on the Insert Toolbar.
Then left-click on a oneline diagram in the location where the Zone object should be placed. This will open the Zone
Display Options dialog, which will allow you to choose the zone information to display, and set parameters for the
displayed object. It is important to note that zone records, unlike other objects like buses and transmission lines,
cannot be added to the load flow data graphically. To add a new zone record to the load flow case, you need to
change the zone designation of a device in the load flow case to a new zone number, or you need to insert a new
zone from the Zone Records.

135



Printed Documentation

Zone Display Options Dialog
See Also

When you insert a zone display object on a oneline diagram, Simulator opens the Zone Display Options dialog. This
dialog is used to control various display and identity attributes of the zone display object. The dialog contains the
following fields:

Number

This dropdown box lists the number of all zones in the case. Use this control to associate the display object with
the correct zone.

Name

If you would prefer to search through zones by name rather than by number, use the Name dropdown box to see a
list of names of all the zones in the case.

Show Record Type Prefix

Check this box if you wish to place the prefix Zone before the name/number caption in the object.
Prefix Text

Specify additional prefix text to be added before the Record Type prefix.

The remainder of the choices presented on the Zone Display Options dialog pertain to the object’s display
appearance.

Style
Choose whether the display object should appear as a rectangle or as an ellipse.
Caption
Indicate how the display object should be identified to the user: by name, number, or both.
Width, Height
The dimensions of the new display object.
Click OK to save your selections and add the object to the oneline, or choose Cancel to terminate the addition.
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Super Area Display Objects
See Also

Super area records in the load flow data can be displayed as objects on a Simulator oneline diagram. This can be
useful for building a diagram on which you also want to include representations of groups of devices by super areas.

To insert a Super Area object, select Insert > Super Area from the main menu, or click the Super Area button on the
Insert Toolbar. Then left-click on a oneline diagram in the location where the Super Area object should be placed.
This will open the Super Area Display Options dialog, which will allow you to choose the super area information to
display, and set parameters for the displayed object. It is important to note that super area records, unlike other
objects like buses and transmission lines, cannot be added to the load flow data graphically. To add a new super area
record to the load flow case, you need to insert a new super area from the Super Area Records.
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Super Area Display Options Dialog
See Also

When you insert a super area display object on a oneline diagram, Simulator opens the Super Area Display Options
dialog. This dialog is used to control various display and identity attributes of the super area display object. The
dialog contains the following fields:

Number

This field is unused for super area objects. Super areas are identified by a unique super area name instead.
Name

Use the Name dropdown box to see a list of names of all the super areas in the case.
Show Record Type Prefix

Check this box if you wish to place the prefix Super Area before the name/number caption in the object.
Prefix Text

Specify additional prefix text to be added before the Record Type prefix.

The remainder of the choices presented on the Super Area Display Options dialog pertain to the object’s display
appearance.

Style
Choose whether the display object should appear as a rectangle or as an ellipse.
Caption
Indicate how the display object should be identified to the user: by name, number, or both.
Width, Height
The dimensions of the new display object.
Click OK to save your selections and add the object to the oneline, or choose Cancel to terminate the addition.
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Owner Display Objects
See Also

Owner records in the load flow data can be displayed as objects on a Simulator oneline diagram. This can be useful
for building a diagram on which you also want to include summary objects by owner, in which information about the
generation and load of the owner are indicated with the object.

To insert an Owner object, select Insert > Owner from the main menu. Then left-click on a oneline diagram in the
location where the owner object should be placed. This will open the Owner Display Options dialog, which will allow
you to choose the owner information to display, and set parameters for the displayed object.
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Owner Display Options Dialog
See Also

When you insert an owner display object on a oneline diagram, Simulator opens the Owner Display Options dialog.
This dialog is used to control various display and identity attributes of the owner display object. The dialog contains
the following fields:

Number
The owner number.
Name
The owner name.
Show Record Type Prefix
Check this box if you wish to place the prefix Owner before the name/number caption in the object.
Prefix Text
Specify additional prefix text to be added before the Owner prefix.

The remainder of the choices presented on the Owner Display Options dialog pertain to the object's display
appearance.

Style
Choose whether the display object should appear as a rectangle or as an ellipse.
Caption
Indicate how the display object should be identified to the user: by name, number, or both.
Width, Height
The dimensions of the new display object.
Click OK to save your selections and add the object to the oneline, or choose Cancel to terminate the addition.
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Area Fields on Onelines
See Also

Area fields are used to show various values associated with a particular area of the power system. Right clicking on
the area field displays the Area Field Dialog.

Edit Mode

To enter a new area field, first select Insert > Field > Area Field from the main menu, or click the Area Field button
on the Insert Toolbar. Then, click on or near a bus in the area for which you want to add a field. This calls up the
Area Field Dialog. Verify that the area number is correct. By default, this value is the number of the area
associated with the closest bus. Enter the total number of digits the field should display as well as the number of
digits to the right of the decimal point. Depending on what the field is designed to display, you may need to enter an
additional area number. Finally, select the field type. Click OK to save the field or Cancel to abort the operation.

With most types of area fields, an Area Number of 0 is valid and defines the field as showing values for the entire
system.

To modify the parameters of an existing area field, position the cursor anywhere on the area field and right-click.
This again brings up the Area Field Dialog. Use the Format main menu options to change various display attributes
for the area field, including its font and background color.
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Zone Fields on Onelines
See Also

Zone field objects are used to show different values associated with zones and the system. This dialog is used to view
and modify the parameters associated with these fields. Note that the zone number itself cannot be changed on this
dialog. To reach this dialog, go to Insert > Field > Zone Field in Edit Mode.

Zone Number

Zone number associated with the field. When you insert fields graphically, this field is automatically set to the zone
number associated with the closest bus on the oneline. With most types of zone fields, a Zone Number of 0 is valid
and defines the field as showing values for the entire system.

Find...

If you do not know the exact zone number you are looking for, you can click this button to open the advanced
search engine.

Total Digits in Fields

Total number of digits to show in the field.
Digits to Right of Decimal

Number of digits to show to the right of the decimal point.
Other Zone Number

Some of the fields, such as MW Flow to Other Zone, require that a second area be specified. If applicable, enter
the second (other) zone here.

Delta per Mouse Click

This value is used only with the Sched Flow to Other Zone field type. When there is a nonzero entry in this field,
and the field type is Sched Flow to Other Zone, a spin button is shown to the right of the zone field. When the up
spin button is clicked, the flow to the other zone is increased by this number of MW; when the down button is
clicked, the scheduled flow is decreased by this amount.

Field Value

Shows the current output for the zone field. Whenever you change the Type of Field selection, this field is
updated.

For the Sched Flow to Other Zone field type only, you can specify a new value in MW. Exports are assumed to be
positive.

Field Prefix

An optional string that precedes the field value.
Rotation Angle in Degrees

The angle at which the text is to appear on the oneline diagram.
Include Suffix

If the Include Suffix checkbox is checked, the corresponding field units will be displayed after the current value.
Otherwise, only the value without units will be shown.

Type of Field

Used to determine the type of zone field to show. The two choices available are Name and Number.
Name

Zone name (eight characters maximum). The Zone Number field must correspond to a valid zone.
Number

Zone number (1 - 999). The Zone Number field must correspond to a valid zone.
MW Load, Mvar Load

If the zone number is nonzero, then these fields show Total MW or Mvar load for the zone. If the zone number is
zero, these fields show the total load in the entire system.

MW Generation, Mvar Generation

If the Zone Number is nonzero, then these fields show Total MW or Mvar generation for the zone. If the Zone
Number is zero, these fields show the total generation in the entire system.

MW Shunts, MVR Shunts

If the Zone Number is nonzero, then these fields show Total MW or Mvar shunt compensation for the zone. If the
Zone Number is zero, these fields show the total shunt compensation in the entire system.
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MW Flow to Other Zone, Mvar Flow to Other Zone

Total MW or Mvar flow from the zone specified in the Zone Number field to the zone specified in the Other Zone
Number field. The Zone Number field must correspond to a valid zone. If the Other Zone Number field is zero, this
field shows the zone's total MW or Mvar exports.

MW Losses, MVAr Losses

If the Zone Number is nonzero, then these fields show Total MW or Mvar losses for the zone. If the Zone Number
is zero, these fields show the total real or reactive losses in the entire system.

Load Schedule Multiplier
Indicates the current value of the MW multiplier applied to the zone's loads.
Select OK to save changes and close the dialog or Cancel to close dialog without saving your changes.
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Super Area Fields on Onelines
See Also

To display certain information about a super area, such as MW Load or MVAR losses, insert a super area field. This
can be done in Edit Mode through Insert > Fields > Super Area Field. This will bring up the Super Area Field
Information. From here you can choose which super area to describe, how many digits in the field, and how many
digits to the right of the decimal. There are also 12 different field options to choose from. If a field value is not defined,
question marks will be shown.
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Owner Fields on Onelines
See Also

Owner field objects are used to show different values associated with owners. This dialog is used to view and modify
the parameters associated with these fields. To insert an Owner field, click on Insert > Field > Owner Field from the
main menu.

Owner Number

Owner number associated with the field. When you insert fields graphically, this field is automatically set to the
owner number associated with the closest bus on the oneline.

Find by Number

To switch to a different owner in the field options dialog, you can enter the number in the Owner Number field, and
press the Find by Number button to update the dialog with information for the new owner.

Owner Name
Name of the owner whose information is presently being displayed in the dialog.
Find by Name

To switch to a different owner in the field options dialog, you can enter the name in the Owner Name field, and
press the Find by Name button to update the dialog with information for the new owner.

Total Digits in Fields
Total number of digits to show in the field.
Digits to Right of Decimal
Number of digits to show to the right of the decimal point.
Field Prefix
An optional string that precedes the field value.
Rotation Angle in Degrees
The angle at which the text is to appear on the oneline diagram.
Field Value

Shows the current output for the owner field. Whenever you change the Type of Field selection, this field is
updated.

Include Suffix

If the Include Suffix checkbox is checked, the corresponding field units will be displayed after the current value.
Otherwise, only the value without units will be shown.

Type of Field

Used to determine the type of owner field to show. You can choose from one of the six default fields, or click on the
Find Field... button to choose from a list of all available owner fields.
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Bus Display Objects
See Also

In power system analysis, the term "bus" is used to refer to the point where a number of electrical devices, such as
lines, loads or generators, join together. On the oneline diagram, buses are usually represented with either a thick
horizontal line or a thick vertical line. The bus thickness and color can be customized.

Right-clicking on the bus will display its local menu. The local menu offers you the chance to view the corresponding
Bus Dialog, the Quick Power Flow List, and the Bus View Display. When the application is in Edit Mode, the local
menu will also allow you to add bus fields to the bus and to insert any undrawn buses connected to the selected bus.
Bus Fields are often placed close to the bus to indicate its voltage magnitude, voltage angle, and other relevant
information.

Edit Mode
To add a new bus to the case, follow this simple procedure:

e Select Insert > Bus from the main menu, or select the Bus button on the Insert Toolbar. This prepares
Simulator to insert a new bus.

e Left-click on the oneline background at the location where you want to place the new bus. This invokes the Bus
Option Dialog.

e Use the Bus Option Dialog Box to specify the number, name, size, thickness, orientation, area, zone, and
nominal voltage of the bus, as well as the load and shunt compensation connected to it. Every bus must have
a unique number.

e Click OK on the Bus Option Dialog to finish creating the bus and to close the dialog. If you do not wish to add
the bus to the case, click Cancel.

If you are simply adding a symbol to the oneline diagram for a bus that has already been defined in the case, many
of the parameters you are asked to specify in step three will be filled in for you.

To modify the parameters for an existing bus, position the cursor on the bus and right-click to invoke the bus' local
menu. From the local menu, choose Bus Information Dialog to view the associated Bus Dialog. You may change
any of the parameters specified there. When a bus' number is changed, the bus numbers associated with all of the
devices attached to that bus are also automatically changed. To renumber a several buses simultaneously, please
see Bus Renumbering Dialog.

To modify any aspect of a bus' appearance, first select the bus, and then click Format > Display/Size from the
main menu. You can change the length of the bus (but not its thickness) by dragging the bus' resizing handles.

To delete an existing bus, use either the Edit > Cut command to preserve a copy of the bus on the Windows
clipboard, or Edit > Delete to remove the bus without copying it to the clipboard. You will be asked whether you
want to remove both the display object and its associated bus record, or merely the display object, leaving the bus
in the power flow model. If you will never be deleting a record from the power system model, you may also choose
the option labeled Always Delete Objects Only. Be careful when deleting existing buses with attached devices. An
error will occur during validation if you do not also delete the attached devices or attach them to other buses.
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Bus Fields on Onelines
See Also

Bus field objects are used primarily to indicate various quantities associated with bus devices. Furthermore, some bus
field types, which are distinguished by an integrated spin button, may be used to easily change bus device properties.

Run Mode

For bus fields with an associated spin button, clicking on the up/down arrows will change the value of the
associated field.

Right clicking on a bus field gives you the option to open the Bus Field Dialog or the Bus Information Dialog.

Edit Mode

Simulator offers two options for adding bus fields to a oneline in Edit Mode. If you need to enter only a single field,
the easier approach may be to choose Insert > Field > Bus Field from the main menu or the Bus Field button from
the Insert Toolbar and then select the bus to which you want to add the field. This invokes the Bus Field Dialog.
Enter the bus number associated with the device (the default is the closest bus to the field), the total number of
digits to show, and the number of digits to the right of the decimal point. Specify the ID field when working with
fields related to generators or loads. Next, select the type of field to show. To show load/capacitor/generator
values, the corresponding device must, of course, be attached to the bus. For generator actual MW and Setpoint
MW types and load MW and Mvar fields, specify a nonzero value in the Delta per Mouse Click to design a bus field
with an integrated spin control. The Gen AGC Status field is used to display the automatic generation control status
of the generator. The user can toggle this status in Simulator by clicking on the field. Likewise, the Gen AVR
Status field is used to display the automatic voltage regulation status of the generator. Again the user can toggle
this status by clicking on the field.

The second approach for adding new bus fields entails right-clicking the bus and selecting Add New Fields Around
Bus from the resulting local menu. Please see Inserting and Placing Multiple Display Fields for more details.

To modify the parameters of an existing bus field, position the cursor anywhere on the object and right-click. This
brings up the Bus Field Dialog. Choose Font, Line/Fill, or Display/Size from the Format menu to change various
display attributes of the field, including its font and background color.
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Substation Display Objects
See Also

Substations in Simulator define a group of buses that are closely connect