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Getting Started Introduction

1. Introduction

As part of our ongoing commitment to exceptional customer support, we present to you the ETAP
Demo. We acknowledge you for taking the first step in viewing the most popular and powerful
electrical engineering analysis and management tools established as a world leader in power
system design, analysis, and monitoring.

ETAP is a true 64-bit program developed for the Microsoft® Windows® 2010 & 11 operating
systems. This demo is fully interactive and allows you to make changes to the one-line diagram,
run system studies, and graphically review study results - just like the full, commercial release of
the program. It gives you the opportunity to explore the many features and capabilities of ETAP
including Arc Flash, Load Flow, and AC/DC Short-Circuit (Refer to the demo restrictions document
for a full list of capabilities)

ETAP values the support and dedication from our highly satisfied group of users. As part of our
assurance to achieve excellence, thousands of hours of design and engineering experience have
gone into the overall development of this software. We have combined state-of-the-art software
development experience with real-life, practical engineering know-how to create intelligent and
user-friendly engineering software. A novice engineer can use it easily, and yet it has sophisticated
capabilities that professional engineers require. Enjoy your tour through our software and
experience for yourself why ETAP is the leader in power system analysis and management tools
worldwide.

—
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Getting Started Product Description

2. Product.Description

ETAP is a fully graphical electrical power system analysis program that runs on Microsoft®
Windows® 10 and 11 operating systems. In addition to the standard offline simulation modules,
ETAP can utilize real-time operating data for Monitoring & Simulation, optimization, and high-
speed intelligent load shedding. However, only offline simulation modules are included in the
ETAP Demo.
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ETAP has been designed and developed by engineers for engineers to handle the diverse
discipline of power systems in one integrated package with multiple interface views such as AC
and DC Networks, Cable Raceways, Ground Grid Systems, GIS, Panel Systems, Protective
Device Coordination/Selectivity, and Control System Diagrams.

ETAP allows you to work directly with graphical one-line diagrams,
underground cable raceway systems, three-dimensional cable ==
systems, advanced time-current coordination and selectivity plots,

cante
I

geographic information system schematics (GIS), as well as three- | i
dimensional ground grid systems. The program has been designed o W—l_'_ —
according to three key concepts: I
e L
=T
o
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Getting Started Product Description

Virtual Reality Operation

The program operation resembles real electrical system operation as closely as possible. For
example, when you open or close a circuit breaker, place an element out of service, or change
the operating status of motors, the de-energized elements and subsystems are indicated on the
one-line diagram in gray. ETAP incorporates new concepts for determining protective device
coordination directly from the one-line diagram.

Total Integration of Data

ETAP combines the electrical, logical, mechanical, and physical attributes of system elements in
the same database. For example, a cable not only contains data representing its electrical
properties and physical dimensions, but also information indicating the raceways through which
it is routed. Thus, the data for a single cable can be used for load flow or short-circuit analyses
(which require electrical parameters and connections) as well as cable ampacity derating
calculations (which require physical routing data). This integration of the data provides
consistency throughout the system and eliminates multiple data entry for the same element.
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Simplicity in Data Entry Swza
ETAP keeps track of the detailed data for each electrical apparatus. Data cs culex
editors can speed up the data entry process by requiring the minimum |~ G
data for a particular study. To achieve this, we have structured the o e
property editors in the most logical manner for entering data for different m
types of analysis or design. 2 :
Alignment 3 Ijl
ETAP’s one-line diagram supports a number of features to assist you in | .. &
constructing networks of varying complexities. For example, each e R,
element can individually have varying orientations, sizes, and display | ... '

symbols (IEC or ANSI). The one-line diagram also allows you to place
multiple protective devices between a circuit branch and a bus.
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Getting Started Product Description

ETAP provides you with a variety of options for presenting or viewing your electrical system.
These views are called presentations. The location, size, orientation, and symbol of each element
can be different in each presentation. Additionally, protective devices and relays can be displayed
(visible) or hidden (invisible) for any particular presentation. For example, one presentation can
be a relay view where all protective devices are displayed. Another presentation may show a one-
line diagram with some circuit breakers shown and the rest hidden (a layout best suited for load
flow results).

Among ETAP’s most powerful features are the composite network and motor elements.
Composite elements allow you to graphically nest network elements within themselves to an
arbitrary depth. For example, a composite network can contain other composite networks,
providing the capability to construct complex electrical networks while still maintaining a clean,
uncluttered diagram that displays what you want to emphasize - yet the next level of system detail
is within easy reach of your mouse. Power is at your fingertips.

We consider ETAP to be the foremost-integrated database for electrical systems, allowing you to
have multiple presentations of a system for different analysis or design purposes.

2.1 Modeling

Virtual reality operation

Total integration of data (electrical, logical, mechanical, and physical attributes)
Looped and radial systems

Unlimited isolated subsystems

No system connection limitations

Multiple loading conditions

Multi-level nesting of subsystems

Advanced sparse matrix techniques

User access control and data validation

Asynchronous calculations, allow multiple modules to calculate simultaneously
Database transitioning reduces the risk of database loss during a power outage
True 64-bit programming designed for Windows® 2008/2012/7/8/8.1/10
3-phase and single-phase modeling including panels and subpanels

—— o | T sy Gk EmE|

An Example of Simultaneous Cable Derating, Short Circuit, and Load Flow Studies
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Getting Started Product Description

2.2 Program Features

Five levels of automatic error checking

Dynamic help line and error messaging

Message logger to track program usage and access

Multiple user access levels

Automatic one-line creation

Automatic equipment connection mode

Automated selection of available pins

Auto connection to closest highlighted element

Auto Disconnect & Reconnect

ODBC (open database connectivity) - use SQL

Manages maintenance data via info, remarks, and comment pages
Multi-user Management of Project Merge for a single project
Parallel ETAP project
development

e Self-contained snapshots of the
parent & branch projects

e Merge Base, Revision Data & Project File Name | EXAMPLE
TCCs Views

e Merge independent ETAP User Name | oTl
project files

¢ Integrated 1-phase, 3-phase, Access Level
and DC systems Administrator

¢ Integrated one-line diagram and @) Project Editor Browser

underground raceway systems
¢ Integrated one-line diagram and
device coordination/selectivity

Base Editor Librarian

Revision Editor Controller

module Checker Operator
¢ Common database for all

studies
e Simplicity in data entry — oK Cancel
e Multiple sub-systems and swing

machines

User-controlled auto save and transaction

User-controlled default settings for all components

Typical data for motors, generators, transformers, reactors, governors, and exciters
Individual LTC time delays (initial and operating)

No voltage limitations

Unlimited protective and metering device connections to branches and loads
Unlimited load connections to a single bus

Any system frequency

English and metric unit systems

25 character component IDs

Raw manufacturer data entry

Individual and global load demand and diversity factors

Temperature sensitive cable resistance for all studies

Element navigator

Lumped loading
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Getting Started Product Description

Equipment cables for loads, eliminating requirement for terminal buses

Edited by and checked by data stamping

Date stamping of all data changes

Intelligent editors with user-defined data fields

Analysis-dependent data entry requirements

Multiple user network support

Compatible database with ETAP Real-Time for real-time monitoring, simulation, and
supervisory control

Toolbar accessible Preferences pane for preference modification while ETAP is running
License borrowing.

ETAP License Manager Configuration Utility

Keyless network licensing

S22 F ATy e \L G P HF N AR 22 TN b e K -
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Getting Started Product Description

2.3 One-Line Diagrams

ETAP provides an easy to use, fully Graphical User Interface (GUI) for constructing one-line
diagrams. Here you can graphically add, delete, relocate, connect elements, zoom in or out,
display grid off or on, change element size, change element orientation, change symbols, change
equipment/device color, create personalized viewing themes, hide or show protective devices,
enter properties, set operating status, etc.

When you create a new one-line diagram presentation, you are initially in Edit Mode with
the configuration status set to Normal, the default condition. The Grid and Continuity
Check are both switched off. If you open (activate) an existing one-line diagram
presentation, it opens with all the attributes set that were saved last, i.e., mode (Edit, Load
Flow, Short-Circuit, Motor Starting, etc.), configuration status, display options, view size,
and view location as the initial condition.

When you create a new project, a one-line diagram presentation is automatically created
with an ID (name) equal to the ID of the default one-line diagram, appended with a unique
number. To create a new one-line diagram presentation within an existing project, click
on the New Presentations button on the Presentation toolbar, as shown below.

:{‘: Base 7 % Study View study View ~ ~~ MNormal < IE L]

b

Click here to create a
copy of your one-line

You can change the ID (name) of a one-line diagram presentation from within the System
Manager (to expand the presentations tree, right-click on the one-line diagram, and select
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Getting Started Product Description

properties from the menu), or by double-clicking in the background of the one-line diagram
presentation.

ETAP’s electrical system diagram is a one-line representation of a balanced three-phase
system. This one-line diagram is the starting point for all of your studies. You can
graphically construct your electrical system by connecting the buses, branches, motors,
generators, and protective devices in any order from the One-Line Diagram Edit toolbar.
You can connect elements to buses graphically (by dragging lines from the device
element) or by using the Info page of the Device Property Editor (double-click on the
element and its property editor will open). Using these editors you can assign the
engineering properties of the element, such as its ratings, settings, loading, connection,
etc. You can also elect to set the defaults for each element prior to placing them in the
one-line diagram to minimize the time required for data entry.

2.4 One-Line Diagram Features

Unlimited one-line diagram presentations

Single-phase system (2 and 3 wires)

Panel systems

Unlimited status configurations/scenarios (switching devices, motors, loads, etc.)
Multiple engineering properties (base and revision data)

Three-dimensional (3-D) database

Data Manager

Integrated Ground grid systems

Multiple loading categories (conditions) with individual percent loading
Unlimited one-line diagram nesting for sub-systems, MCCs, etc.
Simultaneous view of one-line diagram presentations

Simultaneous view of system configurations

Simultaneous view of different study results

Phase adapters to convert from three phase to mixed single phase networks
One-Line Templates

Auto-Build

Automatic bus/node insertion

Circuit Tracing

Find elements from editors or the project window

Graphical Auto Select

Graphical Symbol Selection

Graphical Contouring based on results

Grouping/ungrouping of elements

Change size, symbol, color, orientation, and alignment of elements and text, individually
and globally

Theme Manager

Themed color schemes provide the flexibility to customize each one-line presentation
independently

Symbol Library

ActiveX (programmable objects)

Graphically fault/clear fault from buses

Selectable zoom-to-fit

State-of-the-art built-in graphic user interface

8 ETAP Demo



Getting Started Product Description

Drag and drop, cut and paste, undo and redo, zooming, etc.

Built-in ETAP CAD system

XML data exchange

Export one-line diagrams to third party CAD systems via .dxf and metafile formats
Import OLE objects (text, pictures, spreadsheets, GIS maps, etc.)

Import ASCII project files

Built-in conversions for Siemens PSSeE, EasyPowere, SKM® Dappere & CAPTOR™.
Execute external programs

Customizable graphical display of results annotations

Customizable graphical display of nameplate data annotations

Interchangeable ANSI and IEC element symbols

Multiple sizing and rotation of element symbols

Multi-color symbols and annotations

Supports True Type fonts

Hide and show protective devices per presentation

Remote connectors for better one-line diagram layout

Graphical operation (open/close) of switching devices in edit or study modes
Dynamic continuity check shows deenergized devices as “semi-transparent” images and
graphically displays current system configuration

Configuration manager to easily compare open/close status for all switching devices
Display of fixed tap and load tap changer (LTC) positions on the one-line diagram
Direct device coordination from the one-line diagram

Build elementary diagrams within the same project and integrate with one-line diagram
Comprehensive printing/plotting capabilities

Individual and global section of elements, objects, and composites

Schedule manager for system components (input data)

Customizable output reports (Crystal Reports) with find functionality

Categorized output report manager for Crystal Reports

Access database output reports

Crystal Reports for library data

Comprehensive summary reports

Customizable output plots

Report status of loads and protective devices for all configurations

System dumpster with unlimited cells for storage and retrieval of deleted components
Resizable, floating/attachable toolbars for each study

Keyboard Shortcuts

9 ETAP Demo
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2.5 3-D Database

ETAP organizes an electrical system into a single project. Within this project, ETAP creates three
major system components:
e Presentations

Unlimited, independent graphical presentations of the one-line diagram that represent
design data for any purpose (such as impedance diagram, study results, or plot plan).

¢ Configuration
Unlimited, independent system configurations that identify the status of switching devices
(open and closed), motors and loads (continuous, intermittent, and spare), generator
operating modes (swing, voltage control, reactive power control, power factor control)
and MOVs (open, closed, throttling, and spare).

e Revision Data

Base Data and unlimited Revision Data IDs that keep track of the changes and
modifications to the engineering properties (for example, nameplate or settings) of
elements.

These three system components are organized in an orthogonal fashion to provide great power
and flexibility in constructing and manipulating your ETAP project. Using this concept of
Presentation, Status Configuration, and Revision Data, you can create numerous combinations
of networks of diverse configurations and varying engineering properties that allow you to fully
investigate and study the behavior and characteristics of the electrical networks using one
database. This means that you do not need to copy your database for different system
configurations, “What If” studies, etc.

ETAP relies on a three-dimensional database concept to implement all Presentations,
Configurations, and Base and Revision Data. The use of this multi-dimensional database concept
allows you to independently select a particular Presentation, Configuration Status, or Revision
Data within the same project database.

Configuration

Revision Data Presentatlons

o =

Study Type

Generation Study Solution
(Study Options, Parameters, Alerts, etc.)

Loading

Output Report
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Getting Started Product Description

These selections can be used in conjunction with multiple loading categories and multiple study
cases to quickly and efficiently perform system design and analysis, while avoiding inadvertent
data discrepancies created when multiple copies of a single project file are used to maintain a
record of various system changes.

2.6 Presentations

When a new project is created, a one-line diagram presentation named OLV (one-line view) is be
created and displayed in your ETAP window. This is where you build a one-line diagram
presentation of your electrical system. ETAP supports the creation of an unlimited number of
presentations of a one-line diagram. This powerful feature provides you with the ability to
customize each one-line diagram presentation to generate different graphical representations, as
shown below. One presentation may have some or all protective devices visible, while another
presentation may have a completely different layout best suited for displaying load flow results,
and so on.

DC System
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Three Different Presentations of the same One-Line Diagram

Presentation Customization Features
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Getting Started Product Description

One-line diagram presentations have the following features:

Graphical location of elements and connectors

Graphical representation of connectors based on Phase type (i.e. 3-Phase, 1-Phase)
Sizing of elements (five sizes)

Sizing of buses (five sizes)

Colors of elements and connectors

Ground grid elements

Symbols (ANSI and IEC standard symbols for AC and DC elements)

Element grouping including connectors

Element orientation (0, 90, 180, and 270 degrees)

Annotation orientation (-90, -45, 0, 45, and 90 degrees)

Visibility options (hide and show) for switching and protective devices

Display options of Annotations (results, AC, AC-DC, and DC elements)

Display options for each operating mode (for example, Edit, Load Flow, or Short-Circuit)
Grid display and size option

Continuity check option (on or off)

Status configuration association

Print options (such as print size, centering, printer type, or paper size)

OLE objects independent of each presentation

ActiveX object independent of each presentation

Themed Appearance

Additionally, each presentation stores the last configuration, operating mode, zoom ratio, view
location, print setup, etc.

2.7 Status Configuration

ETAP possesses a powerful configuration capability that allows you to configure the operating
status of each of the various electrical elements included in the one-line diagram of your project.
Electrical components such as circuit breakers, fuses, and switches can be set to open or closed
status. Loads and motors may be operating continuously, intermittently, or can be assigned as
spares. Power sources can be operating in swing, voltage control, Mvar control, or power factor
control modes. Implementation of this configuration concept follows the guidelines described
below:

¢ When you attach a configuration to a one-line diagram presentation, all elements in that
presentation assume its predefined status, just as if they have been saved under that
configuration.

e Each configuration is independent of all others since the status of elements can be set
independently for each configuration.

¢ Any configuration can be attached to any one-line diagram presentation. Conversely, any
or all one-line diagram presentations can be attached to the same configuration
simultaneously.

e You can create an unlimited number of configurations.

e To attach or associate a configuration to a presentation, make the presentation window
active, and select a configuration status from the Configuration toolbar. The figure below
shows the changes in presentation when changed from Normal to TSEvents configuration.
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By using this status configuration feature, it becomes unnecessary to maintain several copies of
one project to perform electrical system studies for different configurations. In addition, when you
modify engineering properties or add new elements to the one-line diagram, the changes will be
automatically saved for all configurations.

] Study View (Edit Mode) = | = e
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Switching Status Configuration from Normal to Stage 1
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2.8 Revision Data

Revision Data is the third orthogonal system component provided by ETAP. The engineering data
associated with the elements in your project are stored in the project database. ETAP provides
ready access to an unlimited number of unique engineering Revision Data associated with each
element.

ETAP establishes a revision level of zero for the data used as Base Data. You may assign a
revision at any time to distinguish the engineering parameters associated with any or all of the
elements on the one-line diagram without impacting or changing the Base Data. An element
cannot exist in Revision Data without also existing in the Base Data. ETAP constrains your project
to using the engineering data in one Revision Data ID (name) at a time. You must be working with
the Base Data to add or delete system elements or to make connectivity changes to your one-
line diagram. Also, the Base Data must be active (instead of Revision Data being active) for you
to be able to save or close a project.

Using “What If” Studies

The primary use for Revision Data is to enable you to run “What If’ studies for an electrical system
where you vary the engineering data of the network’s components and compare these results
with the Base Data or other Revision Data. For example, you can change the impedance of a
transformer in the Revision Data (leaving the Base Data untouched) and compare the short-circuit
results with the Base Data.

Other applications of Revision Data allow the creation of future modifications of the system without
changing your Base Data. For example, you can add a new substation to an existing system and
keep all of your modifications in Revision Data. In this example, the Base Data represents your
existing system and the Revision Data represents your design for future modifications.

To take this example further, first add the new elements for the substation to the Base Data and
flag them as Out of Service so they will not affect the study results of the existing system. In the
Revision Data, you then set the flag to In Service and enter all other required properties. When
the new substation is commissioned, merge the Revision Data to Base Data to implement and
save the modification.

2.9 ETAP Wizards

ETAP includes time-saving project management tools called the ETAP Wizards, which allow you
to record and run any study at any time. The ETAP Wizards include the Scenario Wizard, Study
Wizard, and Project Wizard. All three are described in more detail below.

< Scenario Wizard
The three ETAP Wizards are located on the < Study Wizard
System toolbar. %f

< Project Wizard

11
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2.10 Scenario Wizard

A scenario allows you to group all study options into one place. For this reason, scenarios are
useful anytime you want to record a study to be executed. Every project file contains a Scenario
Wizard. Scenarios are created and recorded in the Scenario Wizard and can be run individually

at any time. A project can have an unlimited number of scenarios. Scenarios are composed of the
following parameters:

System (Network Analysis or CSD Analysis)

Presentation (e.g., one-line diagram, UGS, or CSD)

Revision Data (Base or Revision Data)

Configuration Status (e.g., Normal, Stage 1, or TSEvents)

Study Mode (e.g., Load Flow or Short-Circuit)

Study Case (loading and generation system operation factors and solution parameters)
Study Type (vary depending on Study Mode)

Output Report (vary depending on Study Mode)

When you run a scenario in a project, it will automatically create an output report or overwrite an
existing report with the same name.

Scenario Wizard X
Scenario
D AF-1-Phase
Run
New Copy Rename Delete
Parameters
System | Network Analysis ~ Study Mode | Arc Flash ~
Presentation | Study View w Study Type| AMS| Arc-Flash -
Base ~ ﬂ AF 1-Phase ~
"« | | Nomnal ~ Output Report| AF-1-Phase w
[ Get Real-Time Data
Preferences/Ini File "What-f" Studies
Edit Edit
Project and Library
(®) ETAP Default Library | D:\ETAP 14, 2Rel\LI8 \EtapLib 1600.lib |
O Project Specific Library | D:\ETAP 14. 2Rel\Lib\e taplib 1600.lib |
Project File | D:\Pecan&4Rel\Example-ANSI\Example-ANS| |
Remarks
Output Data Comparison
Compare Edit

Benchmark File |D:\Pecanf4Rel\Example-ANS5 MNOutput\AF-1-Phase AAF15

< | |AF-1-Phase Mk Help oK Cancel

Scenario Wizard Editor

You can create a scenario either by selecting parameters in the Scenario Wizard or by recording
options you have already selected for your study in the one-line view.
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2.11 Study Wizard

Macros reduce the time it takes to run several scenarios. Every project file contains a Study
Wizard. The Study Wizard enables you to sequentially group existing scenarios into study macros.
You must have created the scenarios you want to include in your study macro before you can
create the macro. You create the scenarios using the Scenario Wizard. (See the Scenario Wizard
section above for more information.)

A project may have an unlimited number of study macros. When you run a study macro, all of the
scenarios included in it are run, creating or overwriting the output reports just as they would if they
were run individually. For example, you could group scenarios related to load flow or a specific
type of load flow into one study macro.

LA A 2

Study Wizard

Study Wizard N =
Study Macro b
D Phaze-1
Run
[ Mew ] l Copy I l Rename I [ Delete ]
[] Send LF Results to File 4
Parameters
Order Active Scenario Pause -
3 I UNLF r
4 I ULF r
5 rd STARModeSC r
| 5 rd LFReport -
Ira ANSI-1-Phase r
= ANSI- M= — i
z | |Phase-1 || = Help OK Cancel
[ Iz} [eee] (Lo ] [comed ]

Study Wizard Editor
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2.12 Project Wizard

The Project Wizard is project independent and is saved within the ETAP folder. It enables the
user to group existing study macros into project macros. You should use a project macro when
you have several projects from which you want to run multiple study macros and their scenarios
simultaneously. This feature automates opening and closing project files and individually
executing study macros and their scenarios.

Study Study Study an & O

\

Project

Macro

Project Wizard

Praject Wizard *

Project Wizard

D | |

Eopy Eensme [Delete

Study Wizard Selection

Flun S2lzeized B Aehve

| Activatesl | | Deactivate All |

- Order =« |Ac‘h've| Path | Project |St'|.||15.r Macro

eled (il ol Add INSET: [ElEtE M= Erowse.

Comparison Files
Global Summary (Pass/Fail) Report

|C:\Users\jeremypangilinan\.n%pData\Roaming\OTI\l:—I'APS\‘l9.D.D\Globa|5ummaryﬁe{| Browse ViEw
Instructions Database
| DAPECANZ-FG1-ADMS-REL\DBCompare|nstr.sdf | Browse View
2 <[ | Hep | | oKk | | cancel |
Project Wizard Editor
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2.13 Output Database Comparison Program

The Output Database Comparison Program (DB Compare Program) is a console designed to
compare two SQL Server Compact Database File (SDF) files as instructed by a third SDF file
(instruction database). This console has been designed to interface with the scenarios in ETAP
to allow the comparison of current ETAP output database results against results from a
benchmark Output Report database. The benchmark results could have been generated using a
previous version or the same version of ETAP.

2.14 Editors

Compare Qutput

Database Comparison

Selected Report
D:\Pecanb4Rel\Example-ANSI\LFreport LF1S

Benchmark Report
D:\Pecanb4Rel\Example-ANSI\Output\L Freport LF15

Comparnson Results

Deviation Report
D:\Pecanb4Rel\Example-ANSI\LFreport_DBCompare sdf

Global Summary (Pass/Fail) Report
CAOTMNETAPS\14.0.0"Global SummaryReport sdf

Clear

DB Compare Options
[] Skip Records That Pass with Deviation < 0.1

[] Skip Project Information

[#] Compare All Database Tables (Global)
Instructions Database

D:APECANG4REL\DBCompareinstr sdf

Command-Line Instructions

Remarks

Help Close

View

Browse View

| Browse

Browse View

Plot Compare Options
Max Plot Diff

Total Plot Diff

Browse View

Cancel

Compare Qutput Editor (DB Compare Console)

ETAP editors are called “intelligent editors” because they have the following capabilities:

Minimum data entry required
Automatic substitution of typical data
Multiple-page layout for various data
Check all possible electrical interdependencies of parameters
Automatic error & range checking of every data field
Optimization & sizing capabilities
User-defined data fields

Navigator, undo, & find commands

Keep track of changes for every data field

18
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2.15 Libraries

ETAP provides extensive user-controlled libraries based on actual manufacturer published data.

Cable (NEC, ICEA, and manufacturer published data)
Cable fire coating (manufacturer published data)
Cable fire stop (manufacturer published data)

Cable fire wrap (manufacturer published data)

Motor nameplate

Motor circuit model (single and double cage motors)
Motor characteristic model

Motor load model

Relay (manufacturer published data)

Recloser (manufacturer published data)

Electronic Controller (manufacturer published data)
LV circuit breaker (manufacturer published data)

HV circuit breaker (manufacturer published data)
Fuse (manufacturer published data)

Overload Heater (manufacturer published data)
Harmonic (IEEE and manufacturer published data)
Motor overload heater (manufacturer published data)
Battery

Reliability index library

Interruption cost library

50,000+ device time-current characteristic curves
Merge data from different libraries

Export library data to Microsoft Access file with report manager and Crystal Reports

X High Voltage Circuit Breaker Library Editor @
turer designated del or class name | FELEN |-
ANSI Standard Manufacturer : ABB
| ANSIHV Breaker Library o] & |z
Model Std.| Cy || Continuous Max k¥ Rated Int. Max
M anufacturer
Standard = 1 | 121PM20  5vM. 3 1200 121 20 2
@ NS Alstom 3 2 | 121PM20 iSYM; 3 2000 121 20 2
CutlerH ammer E
GE 3 | 121PM20 | 5YM! 3 3000 121 20 2
IEE ITE - Gould
Powel - 4 | 121PM40 | 5YM: 3 1200 121 40 4
5 | 121PM40 § 5YM: 3 2000 121 40 4
Edt.. | | acd. | | pelete | [copy. | | Hep | [ e 6 | 121PM40 | SYM! 3 3000 121 10 1-
4 3

Library Selector & Editor for High Voltage Circuit Breakers
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2.16 ODBC (Open Database Connectivity)

ETAP organizes and accesses its database using the latest industry standard, Microsoft® ODBC®
(Open Database Connectivity), allowing ETAP to use any database for which an ODBC driver is
available.

e Set ETAP database in Microsoft Access, Oracle, SQL server, etc.

e Access the database from third party database managers

o Integrate other project data into the same database

ETAP
ODBC
Access SQL

ODBC enables you to access your ETAP databases via third party software such as Microsoft
Access. This helps you to manage your data and provides a simple method of transferring the
data from ETAP into other media. You may also insert additional fields (along with values provided
by ETAP) into the ETAP database tables.

2.17 OLE Client

OLE is a program-integration technology used to share information between programs. Many
Windows programs, including Microsoft Office, are OLE capable. Within ETAP, you can
dynamically embed OLE objects such as bitmaps, text, spreadsheets, tables, and metafiles into
your one-line diagrams.

Insert Object E]EJ

Ot e
(%) Create Mew Microsoft Equation 2.0 ~
Microzoft Excel Chart
Create from Fil Microzoft Excel Worksheet
O Createfrom File L ot Graph 2000 Char

bicrosaft bap

Microzoft Photo Editor 3.0 Phaoto
Microzoft Photo Editor 3.0 Scan
Microzoft PowerPoint Presentation %

[ Display &z lcon

Reszult
Inzerts a new Microzoft Excel \Worksheet object

b .
into wour document.

Select OLE Objects for Placing on the One-Line Diagram
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2.18 Convert to EMF, WMF and DXF files

Export ETAP one-line diagrams to Enhanced MetaFiles (EMF), Windows MetaFiles (WMF),
Extensible Markup Language (XML), Raw image format (RAW), and AutoCAD DXF files. These
files can be imported into AutoCAD®, Microsoft Word®, etc.

Utility

2500 MVAsc
:

100% .

2833 .

T1
15/10/5 MVA

6%

Sub 3 0y °°

658 + 1
398 ja 4
T4
1.5 MVA
) 99.63%
1% [ Revised DCN 7 99-1602 TSP | _RAG |_DON One-Line Di
99+ Busl o1.17% T Sub3 Netl Revised DCN 7 99-145 | DSN | KAG | JRB ne-Line Diagram

o Revised DCN # 98-1689 DSN | KAG | RB Legend
54 CAP1 Revised DCN # 92-0035 JFD | JRB | JRB

Synl 1375 450 kvar Operation Technology, Inc.
1250 HP REVION DISCRPTION | e | e 0 Lake Forest, CA

E001-MAIN-0000315

s

DCSystem

An EMF File Generated by ETAP & Inserted here as a Picture

2.19 Printing / Plotting of One-Line Diagrams

The following options are available for each presentation, including composite motors and
networks:

Print Options

Printer Setup

Zoom Level for Print Size
Print Coordinates & Scrolling
Customizable Print Preview
Batch Printing

! Study View (Load Flow Analysis) [y =5

g H8 GHE H Mo o ew
S8 o o owel @ wa W om0

One-Line Diagram - Smdy View (Load Fiow Analysis)

Print Preview of a One-Line Diagram with Load Flow Results & OLE Objects
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2.20 Active Error Viewer

ETAP provides five levels of error checking. The active error viewer appears when you attempt
to run a study with missing or inappropriate data. Double-click each individual error message to
locate and open the component editor associated with the cause of the error message.

5| Error report for Study View EI@
Error 706-01: [T2] XFMR positive-sequence X /R equals 0. -

' \ 1 | }

\Run Time Error Viewer with Direct Link with the Reported Errors

2-Winding Transﬁ:}qler Editor - T2 Iﬁ |
\
Reliabili‘h\ | Remarks | Comment
Info | Rating \Impedance | Tap I Grounding | Sizing | Protection I Harmaonic
| 12 MVA ANSI Liquid¥ill Other 55/65C M5 138KV
Impedance Z Base
% RAX LK %R MVA
i Posttive 65 95939 0 69
12
Zem 63 23 0.043 £.893 0.3 Other 55
| Tpical Z&WR | | Typical XR |

A Transformer Editor Activated after Double-Clicking on the Error

2.21 Application Message Logging

Track ETAP usage and access using the application message logger. It keeps track of who opens
a project, which level of access they have, and how long they were in the project.

Message Log * 0 x

12-28-2018@13:56:36 Star Message-01: [OCR4] Fault: 5G - LG - disabled. ~
12-28-2018@13:56:36 Star Message-01: [OCR4] Fault: 3P (Min) - disabled.

12-28-2018@13:36:36 Star Message-01: [OCR4] Fault: LG (Min) - disabled.

12-28-2018@13:56:36 Star Message-01: [OCR4] Fault G - LG (Min) - disabled.

12-28-2018@13:56:36 Star Message-01: [OCR4] Fault: 5G - LG (Min) - disabled.

12-28-2018@13:56:36 Star Warning-01: [T2] Device reference kV is not the same as plot reference kV.

12-28-2018@13:56:36 Star Warning-01: [OCR4] Phase - Trip element reference kY is not the same as plot reference kY.
12-28-2018@13:56:36 Star Warning-01: [OCR4] Megative Sequence - Trip element reference kV is not the same as plot reference kV.
12-28-2018@13:57:22 DBVersion = 100031 Formats Directory = Formats1800

12-28-2018@13:57:22 DBVersion = 100031 Formats Directory = Formats1300

12-28-2018@13:59:25 DBVersion = 100031 Formats Directory = Formats1300

12-28-2018@13:59:25 DBVersion = 100031 Formats Directory = Formats1800

Message Logger
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2.22 Qutput Report Manager

Provides more than 250 reports in Crystal Reports formats for different studies including the
following subsections:

("Load Flow Report Manager [

R Complete report Complete | Input | Result | Summary |

e Inputdata B = i

¢ Results E"‘ = o ms ou

e Summary reports v e Lk e o

o Customizable subsections (e Cong o| Esarocon

Output Report Name
LF-Report

Select the report and language from the Report Fath
Manager. Output Reports are available in 6 D \Pacanb4Rel\Example-ANS|
languages. Hep

2.23 Crystal Reports®

ETAP uses the Crystal Reports program to generate output reports. Crystal Reports is a reporting
tool with customizable report formats with full-color presentation-quality. ETAP provides a number
of different report formats for various analyses, library data, and schedules.

Lo Flow Report Manager i

Input,
Resul, pY
&
Summary Selected Report Formats
Data i

2 U Aeperls 9 ——
e

& & 1 14 €
[eamaapert

% List Output Report |z

« PecarbiRel » Example-ANS b & 5

LF-Rpt-10081F1S
LF-Rpt-200 DF LFIS
LF-Rpt-2005um LFI1S

File e - [LFRepon i ARSI AR v

Opsn Cancel

Saved Output Reports

CumentPage No: 1 Totl Page No. 1 Zoom Factor 100%

Crystal Reports Browser/Printer

The Crystal Reports browser/printer is available within ETAP. Users can create report formats
and modify the existing ones using the Crystal Reports program. Crystal Reports is a Business
Objects product. To obtain more information about this software, go to the following Web site:
http://www.businessobjects.com
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2.24 Schedule Report Manager

Using Crystal Reports, ETAP provides different schedules for elements in the database, such as
bus, branch, load, and cable with the following options:

e Base & Revision Data

e Energized / De-Energized Elements

o Elements in the Dumpster

Schedule Report Managsr_— M .

Branch | Bug Load

AW Tronsomer Schedue Configuration Include Bements
IW-Transformer Schedule De-energized
Cabls Dt Scheduls Homad =
Line Data Schedule Energized
Reactor Schedule EBase / Rev Data

[] Dumpster

Revision
(@) Base + Revision

@ Viewer
! ©) PDF I

Help ‘ Cancel

ot Example-ANSI / Cable Data Schedule l == ﬁj
£ S & | [ TR A & @ -
Main Report
Contsct OTI-12345678 Revisim: Bas i
Ensines:  Operation Tackmolosy. e Confiz  Nemnal
Filmae:  Exsmpk-ANST Cable Data Schedule
This info is printsd on svery output report, 15t remerk Ine (120 cheracers)
Cabla D Libeary Stans 5im  Lamh =ph T(Q R X ¥ Limpedancs Unit
Cablal NEC, Rubber2 15, 100, Enasized  #0  12000R 1 75 010496 004650 0 Ohmsperl000ft
100060, Englis]
a0 =
Cablald KERITE, EPR.15, 100, Capper, Enersized 20 S6TH0R 1 90 010800 009500 0 Obmsper1000ft
Cablall Enasized  #0  25000R 1 75 006200 003810 0 Ohmsperl000ft
N
Cablal3 NEC,Rubber2, 19, Enarsized 350 67000R 1 75 003000 005000 0 Obmsper1000ft
Copper, 1.C, Mamnani W
1000£.60, English. 20 90 90 £0
o0
Cableld ICEA, Rubber, 1.0, 1 Epersized 250 430008 2 75 005520 103790 0 Obmsper 1000 &
Copper, 3C, Mamt
100050, English, 20 90 90 £0
20
Cablels 1CEA, Rabber, 1.0, 1 Enssized 410 100008 1 23 20153 2.00010 0 Ohmsper 10008
Copper3
100060, Eny 02040
20
Czbleld 1CEA, Rubber, 10,100, Epssized 40 200008 1 25 00155 100010 0 Obmsperl000& I
C. Mz ]
Cablalg Enersized 2 12008 175 020200 00524 0 Ohmsperl000ft
Current Page No.: 1 Total Page No.: 1+ Zoom Factor: 100%

A Sample of Cable Schedule
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3. Demo Features & Restrictions

3.1 Limitations

The ETAP demonstration program contains some limitations not present in the commercial
version:

The demo trial period is for 30 days — contact sales@etap.com for options beyond
expiration date.

Create / Edit projects with up to Twelve (12) AC buses and Ten (10) DC buses (saving not
permitted).

View Getting Started videos, sample projects, and other how-to videos.

The demo is limited to Five (5) Star View (TCC) presentations.

Saving and opening existing ETAP projects are disabled.

Printing output reports are restricted to the original example project reports.

The displayed results on the one-line diagram and the plots are based on the modifications
made.

Data Exchange functions are disabled.

Components can be added to / modified onto the one-line diagram.

Distribution Panel Boards have some limitations such as disabled Summary page, Report
Manager Printing, Library Quick Pick Window, and fixed number of circuits.

Sample Engineering Library is provided. Adding and copying functionality in the Library is
disabled.

3.2 ETAP Demo - Online

Modules & features available by default in the cloud-based demo version:

Auto-Build and Rule Book One-Line Diagram
Load Flow

Short Circuit (ANSI, IEC)

Star™ - Protective Device Coordination

Star Sequence-of-Operation

AC Arc Flash

Motor Acceleration (Dynamic and Static)
Harmonics (Load Flow and Frequency Scan)
Transient Stability

Unbalanced Load Flow / Open Phase Fault
Optimal Power Flow

Load Analyzer

DC Load Flow

DC Short-Circuit

DC Arc Flash

Battery Sizing & Discharge

Reliability Assessment

Optimal Capacitor Placement

Wind Turbine Generator and PV Array Elements
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3.3 ETAP Demo — Download, Install & Run Locally

Modules & features available by default in the download demo version:
Auto-Build and Rule Book One-Line Diagram
Load Flow
Short Circuit (ANSI, IEC)
Star™ - Protective Device Coordination
Star Sequence-of-Operation

Additional modules available for activation in the download demo version

The following additional modules may be enabled by requesting a new Demo Activation Code.
Return Code can be found in the ETAP Demonstration Version dialog box. Return Codes are
different for every computer on which the download demo version is installed.

AC Arc Flash

Motor Acceleration (Dynamic and Static)
Harmonics (Load Flow and Frequency Scan)
Transient Stability

Unbalanced Load Flow / Open Phase Fault
Optimal Power Flow

Load Analyzer

DC Load Flow

DC Short-Circuit

DC Arc Flash

Battery Sizing & Discharge

Reliability Assessment

Optimal Capacitor Placement

Wind Turbine Generator and PV Array Elements

The download demo version trial period is 30 days — contact sales@etap.com with your Return
Code for options beyond expiration date.
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3.4 Modules Not Available

The following modules are NOT functional in the demo. For a fully functional version of ETAP,
please contact sales@etap.com

AC and DC Control Systems Diagram

Arc Fault - High Voltage Arc Flash
Arc Flash — DGUV-I 203-077

Arc Flash and Power Calculator
Arc Flash Auto

Motor Parameter Estimation and Tuning
NetPM — Network Model Management
Parameter Estimation

Protective Conductor Sizing

Python Eidtor

Small Signal Stability Analysis

Cable Ampacity Star Auto™ Protection & Coordination
Cable Manager Evaluation

Cable Pulling Star Z — Distance Relay Protection
Cable Sizing Switching Optimization

Contingency Analysis

Data Exchange

Dynamic Parameter Estimation and
Tuning

Electric Shock Calculation

eMTP and Co-simuilation

ETAP Real-Time™ - Power Management
System

etapAPP Interface

eTrax™ - Rail Traction Power
Failure Mode Analysis

Fault Management and Service
Restoration

Geospatial Diagram (GIS)

Ground Grid Systems

Intelligent Geospatial Diagram
Irradiance Calculator

Load Allocation

27

Switching Sequence Management
Template

Time Domain Load Flow
Transformer Sizing

Transformer Tap Optimization
Transmission Line Ampacity
Transmission Line Sag and Tension
All Rulebooks except Auto-Build
Unbalanced Short-Circuit
Unbalanced Harmonics
Underground Raceway Systems (UGS) /
Cable Thermal Analysis
User-defined Dynamic Model (UDM)
Graphic Logic Editor

Volt/Var Optimization

Voltage Stability Analysis

ETAP Demo
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4. ETAP Demo Download Setup

This quick setup document is designed to guide you through a typical installation of the ETAP
Demo Download software version.

ETAP System Requirements

Operating System (64-bit)

Microsoft Windows ® 11 (Professional)

Microsoft Windows ® 10 (Home Premium, Professional, Enterprise)
Microsoft ® Server 2022 (Standard)

Microsoft ® Server 2019 (Standard)

Microsoft ® Server 2016 (Standard)

Other Software Requirements
Microsoft ® Edge or Google Chrome (minimum version level specified by the Operating System)
ETAP launches the following installations:
Microsoft .NET Framework v4.7.2
Microsoft Redistributables
o Microsoft Visual C++ 2015
o Microsoft Visual C++ 2019
Microsoft SQL Server 2019 Express LocalDB (x64)
Microsoft ODBC Driver 17 for SQL Server
OpenSSL 1.1.1j
SAP Crystal Reports runtime engine for .NET Framework CR13 SP26
SQLite ODBC Driver 0.9995
Intel® Visual Fortran Redistributable
o Intel® 64 Setup 2019.0.117
Microsoft SQL Server Compact 4.0 SP1 x64
Microsoft Access Database Engine 2016
MongoDB 4.2.3 (64 bit)

PC Configuration Requirements

64-bit hardware

30 GB available hard disk space for installation (additional for project databases)
21" monitors recommended (dual monitors highly recommended)
Recommended display resolution -1920 X 1080

Recommended display font size - 100% - 125%

Recommended Hardware

Intel Core i5 or better — 2.4 GHz or better (or equivalent)
8 GB of RAM or better
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ETAP Demo Download Installation

If you are installing the ETAP Demo, you must have administrative access to your computer.

1. Close all applications and launch the shortcut in administrative mode from your
downloads folder.

2. Click the ETAP Demo link to begin installation.

B ETAP Deme Installation Manager - (] X

Convergence of
Power & Intelligence

" ETAP Demo Demo Features &
WD |52l deskiop software (64-bit) Restrictions
Evaluation period & limitations

etapAPP™
Data Collection App

W Getitfrom £ Download on the
W Microsoft & App Store

3. Theinstallation and use of the demo is governed by the terms and conditions of the ETAP
License Grant and Agreement. These terms must be accepted before the installation can
continue. To accept, click on the Yes button.

¢ ETAP Demo - X

|IMPORTANT - READ CAREFULLY

|4 NOTICE T YOU (ASTEFINED > SLY EXECUTED A LICENSE AGREEMENT ( 5 REEMENT ) WITH
‘THE LICENSOR (AS DEFINED BELOW) FOR THE SOFTWARE KNOWIY AS “ELECTRICAL TRANSIENT ANALYZER PROGRAM " AND TO THE
' CTS G

N U ARE
INDIVIDUAL AND ACKNOWLEDGE THAT YOU ARE LE:

‘THAT YOU HAVE THE RIGHT. POWER AND AUTHORITY TG ACT ON EEHALF OF ANDEIND SUCH ENTITY ([ ANY) OR YOURSELE.

IF YOU ARENOT TO ENTER INTO THE AGREEMENT BELOW. OR [F YOU DONOT CLICK *ACCEPT  BELOW, THEN YOU MUST
CLICK ON THE “CANCEL” BUTTON BELOW, YOUMUS L. ACCESS, COPY QR USE ANY PART OF THE SOFTWARE AND YOU
i { THE SOFTWARE AND ACCOMPAN TION TOLICENSOR.

[“1 agree to the license terms and conditions.

Options & install Close
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4. Uninstall the old version of DB Browser for SQLite Setup (if applicable)

Setup rogress

Processing:  DBBrowserForSQLite

DB Browser for SQlite is already installed.

Do you want to uninstall the old version before installing the
new one?

Yes No Cancel

Cancel

5. Click Next on the Welcome screen to continue.

2

Power System Enterprise Solution

Welcome to the Setup Wizard for ETAP Demo

Convergence of Power
& intelligence

6. Enter the code which is emailed to you by OTI to continue. If you did not receive the
code or misplaced it, you may contact sales at 949-900-1000 or sales@etap.com.

pruitie Power System Enterprise Solution

@ Finalizing Installatior

Convergence of Power
& hialfigence

Cancel
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7. The Information window displays hardware and software requirements as well as other
useful information. Click on Next to continue with the installation.

® Collecting information
@ Preparing installation
® Installing

® Finalizing Installation

Convergence of Power
& Intelligence

Power System Enterprise Solution

ETAP Demo Sysiem Requirements

Operating System (64-bit)
Microsoft Windows® 10 (Home Premium, Professional, Enterprise)

Microsoft Windows 7 (Home Premium, Professional. Ultimate. Enterprise) (SP1)

Microsoft Windows 8 & 8.1 (Standard, Professional)
Microsoft? Server 2012 & 2012 R2 (Standard)
Microsoft Server 2016 (Standard)

Other Software Requirements

Intemnet Explorer® 10 er higher (or minimum version level specified by the Operating

System)

ETAP launches the following installations:

Microsoft NET Framework v3.5 (SP1)

Microsaft NET Framework d.0

Microsoft NET Frameworl od.5

Microsoft NET Framework v4.6.2

Microsoft SQL Server Compact 3.5 (SP2)

Microsoft Windows Update (KB2670838)

Microsoft SGL Server 2012 Express LocalDB (x64)
i 64)

Cancel

8. Setup requires the name of a destination folder on your hard drive where you would like
the ETAP Demo to be installed. The default destination folder is C:\ ETAP Demo. To
install the program in a different location, click on the Browse button and select or type a

new destination folder.
ﬂ P

Finalizing Installatior

Convergence of Power
& hitelfgence

Power System Enterprise Solution

Ject annirerfolder

[ v

9. Select Install to begin the installation of ETAP Demo.
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10. Click on Finish and the installation is now complete.

&

® Collecting information

D Preparin

D Installing

® Finalizing Installation

Convergence of Power
& Intelligence

Power System Enterprise Solution

ETAP Demo setup has completed successfully. Click

‘Finish’ to exit the setup wizard.

[ o |

11. The ETAP Demo icon is placed on the desktop when the installation is complete.

D
* %

[=TRAE Miis)

12. To remove the demo from your computer, use Add or Remove Programs from the Control

Panel.

Settings
@ Home

: Find a setting
Apps

I i=  Apps & features

i

Default apps

M Offline maps

[l Apps for websites

N Video playback

-0

Startup

Running the ETAP Demo

Apps & features

12/13/2018

ETAP 18.1.1 11.7 GB

11/29/2018
ETAP Demo 6.20 GB

1/7/2019
18.1.1.26818

=0
¥
L4

ETAP License Manager 18.2.0 for 64-bit Mach... ~ 32.0 MB
¥

10/31/2018

Feedback Hub 16.0 KB
Microsoft Corporation 9/7/2018

Get Help 16.0 KB
Microsoft Corporation 11/1/2018

To start the ETAP Demo, double-click on the shortcut that was created on your desktop during

the installation.

For more information, please contact sales@etap.com or visit our web site at etap.com.
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5. Demo Structure

This section describes the structure of the ETAP Demo package. The demo has been designed
to allow sampling of most of the editing and analysis tools in ETAP.

ETAP Demo Launch Pad
This window is immediately displayed as soon as you run the ETAP Demo program. It gives you
the following options:

ETAP Launch Pad

Get Started

. Project List
o —
m Tutorials

« [Bxample-ANSI
a Bxample-IEC

« Bample-NEW

Solutions

Features & Restrictions My ETAP  Request Pricing  User Guide in = { .

P> GoogiePlay || &M Microsoft | @ App Store

Example ANSI Project

If you select this option, an example project will open which has been setup to run all the available
ETAP modules. The example project contains several links to allow you to view the getting started
documents for ETAP. It also contains valuable information regarding one-line diagrams editing
features. In this project, all symbols and studies are based on ANSI standard.

Example IEC Project

If you select this option, an example project will open which has been setup to run all the available
ETAP modules. The example project contains several links to allow you to view the getting started
documents for ETAP. It also contains valuable information regarding one-line diagrams editing
features. In this project, all symbols and studies are based on IEC standard.
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New Project

The New Project option allows you to open a new ETAP project where you can build a one-line
diagram from scratch. The system that you build can have as many as twelve AC buses and ten
DC buses. You can perform all enabled analysis on this newly created project, but you cannot
save the changes you make. Please refer to Section 2 for a list of all the studies that you can
perform or need to enable using your Return Code.

Videos and Tutorials
Helpful video tutorials to get you started with the ETAP demo. Videos included are ETAP
Foundations, Modeling, Analysis, Device Coordination, and Arc Flash. More videos can be found
on the ETAP websites.

Solution Overview Videos

These videos show you how ETAP is used for different sectors such as Generation, Industrial,
Low-Voltage, Transmission, Distribution, Transportation, etc.
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6. Interface Maps

The following maps are provided to describe the general structure and user interface of ETAP.

6.1 Edit Mode

Here you can graphically add, delete, relocate, and connect elements, zoom in or out, display grid
off or on, change element size, change element orientation, change symbols, hide or show
protective devices, enter properties, set operating status, and more.

Select Status Configuration Select Mode
3-Ir Database Tool... « =X L\7} L2 F AFeag e . P F U s B Bejaedk - F T @)
~ Normal T Edit Mode: Drag/Drop & Connect Elements
Unlimited Number of Configurations Study Mode: Load Flow, Short-Circuit, ... etc.
to Save Status of Switching
Devices/Loads
Edit Toolbar
Project Editor AC Elements
File Edit w  Project Library Warehouse Rules Defauks Tools RevControl Real-Time Window Help DC Elements
RER G| % HaqasE BES L Enl@, ETAP (Default] " Phase & D Instrument
3 pase ~ 2y Relay view - Sub2AN -~ Normal -EBaep Impedance Diagram - Elg & 100 ~|kv & |3 DeViCCS
— FT - ¥ : PaQ T
A 2o\F Aseng e o :R:fa iy et £ S @K HF TN —
T%é S E 2% (57 Study View (Edt M) ] Relay View=>DC System (Edit Mode) \ %\(\ 'S:_I,QVE_
= ne-Line Components Tl \ o o
2423 C¥nponents B 1200 L
5 [ AC Composite CSD s A
{2 ACCSD Contact wl | @@
-3 AC CSD Contact, Macro-Cti et o -k | GE
- AC CSD Control Cable o | g 3
[ (22 AC CSD Devices i |) TQ| &E
- AC CSD Push Button L ) — LB o6
-1 AC CSD Wires Masnsnosy B Relay View (Edit Mode) & G
(5 (] Battery - 1 34.5 xv — 4
[ (] Bus-19 veility e | | b e
(2 Bus Duct - 1 : 0
@ 5.0 Cable- 3 o mt o
-3 Capacitor - 1 T3 § N om *{ EH
o [ (3 Charger -1 &/
v@ {5 Circuit Breaker, HV - 19 ax 10 M¥ b cm @@
¥I -3 Circuit Breakes, LV - 15 T2 A =S|
1 [ (] Composite CSD - 4 G
+}—§ (1] Composite, Motor - 1 B=|nH
L 1-(Z] Composite, Netwark - 6 wop
[)-[27 Contactor - 1 ~ | EE
2a
[ €SD Contact -
@ [ CSD Contact, Macro-Ctrl - 1 13.8 kv _Grid2 ¢
541 -1 CSD Control Cable - 2 | | § o
-3 B[] 5D Devices - 24 [l
3 (2 CSD Push Button - 7 7] Relay Views=>Sub2A-N (Edit Mode)
[ CSD Wires - 31 |
e X \ALU F
e Help Line "l“”
ol : Displays the ozl
= il description for every 22
T entry field. o
=}
B Multi-Dimensional Wabase Open
ig Rules & Libfaries sy
Message Log 1 x
09-01-2015@14:57:41 Hosed text log: Ciitempl’,~msglog.3596.tmp A
09-01-2015@14:57:4% Opened text lag: Ciitempl\~msWgg.3596.tmp
09-01-2015@1457A1 Message log switched to new log M L . .
09-01-2015@1487:41 Using ini file C:\Users\jeremy.pangilinal&ppDatalLocal\ -
09-01-2015@4:58:01 Opergmd D:\Pe(anﬁfiREj\\Exan:;e-gNSI\Exa pFlE-tANSI‘Dt\ essage Ogger One Llne Dlagram
09-01-2015@14:58:02 Failed to open rule file: C\ETAP 1400\Rules\ etiggules140 . .
09-01-20@14:58:02 Failed to uﬂen warchouse file: Ci\Pecanf4Re\WAREHOU View the latest messages related to In Edit Mode
%2625  V: 5540 (Zoom Level: 23) =¥ . -
:Vlenu% Bar ETAP Projects.
_ —— : : It can be expanded or reduced. _ _
File Edit WView Project Library War Real-Time Window Help
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The Menu bar contains a comprehensive list of menu options. Each option activates a drop-
down list of commands such as, File operations, Printing, Database Conversions, Data
Exchange, OLE objects, Project Standards, Project Settings and Project Options, Libraries,
Defaults, Annotation Fonts, Base and Revision Data, and more.

Project Toolbar
Project Toolbar * X

206 S8 & VECYCYDRCR EEHERS LI R @

The Project toolbar contains buttons that provide shortcuts for many commonly used functions.
Those functions are: Create Projects, Open Projects, Save Projects, Print, Print Preview, Cut,
Copy, Paste, Pan, Zoom, Undo, Redo, Text Box, Grid Display, Continuity Check, Themes, Get
Template, Add to OLV Template, Hyperlink, Power Calculator, Find, and Help.

Theme Toolbar
Theme Toolbar v X
L ETAP (Default) ~  Phase - ™\
The Theme toolbar contains buttons that allow you to perform shortcuts using many commonly

used commands in ETAP to change color and line styles for device connectors, symbol color,
and background.

The Theme toolbar consists of the following commands
e Theme manager
e Theme Name
¢ Theme Color Coding
e Colors Normal
e Colors Customer
e Enable contouring

Project View
The Project View is a graphical tree representation that includes

Presentations, Configurations, Study Cases, Libraries, and Components
associated with your project. Here you can create and manipulate e e—
the following presentations, configurations, and study cases: (& AT ol able
{1 AC CSD Devices
({3 AC CSD Push Button
. i ) {2 AC CSD Wires
e One-Line Diagram Presentations Dbt
¢ U/G Cable Raceway Systems
o Ground Grid Systems
¢ Cable Pulling Systems
(2] Composite CSD - 4
o Dumpster O oo Mot
e Status Configurations Py
e Study Cases o e comcaes
{Z3 CSD Devices - 24
{Z 5D Push Butten -7
. . . . CSD Wires - 31
You also have full access to all libraries and elements that exist in your §Eii“'ﬁ -
project. # 3 DC Comveter-1
SEer——
i Rules & Libraries
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Edit Toolbars
The Edit toolbars are active when you are in Edit Mode. You can = Select
click or double-click to select, drag and drop AC, DC, and R
instrument elements on the one-line diagrams. Additionally, you . W %
can perform the following functions: ':\;n
, , . R R A Y
o View & Print Customizable Output Reports (Text & Crystal S—
Reports) =% 4§ {70 ALHEOG
e Change Display Options O v BT =1
e Access Schedule Report Manager 2 B g+ 0O
e Add New Ground Grid Systems h @8 sw R AR o I
¢ Add Composite Networks & Composite Motors - b Equipment
(] s EEEO®vMBE
(] = R S =
FX0HAY@ @6 &
W & ® @) @ [

6.2 Study Modes
A 28 F A TP

I~
%

b-r
1

&

1

o

':‘ID
0w
e

D@ [« ——\
2=

[F—— N

B F A 5 f—-—[J
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N-2

I
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ETAP provides the following study modes directly from the one-line diagram:
1. Load Flow Analysis

2. Short-Circuit Analysis

3. Arc Flash Analysis

4. Motor Acceleration Analysis

5. Harmonic Analysis

6. Transient Stability Analysis

7. Star — Protective Device Coordination
8. DC Load Flow Analysis

9. DC Short-Circuit Analysis ‘ 24 | ‘ 25 ‘ ‘ 26‘ ‘ 27 ‘

22. Contingency Analysis

23. Rail Traction Power

24. Star Systems

25. UnderGround Raceway Systems
26. Ground Grid Systems

27. Cable Pulling Systems

10. DC Arc Flash Analysis : -
11. Battery Sizing and Discharge Calculations = M W =
12. Unbalanced Load Flow Analysis S@ a-:n.u-) e
13. Time Domain Load Flow Analysis ol i

14. Unbalanced Short Circuit Analysis 51 - E
15. Voltage Stability Analysis ~~ g | | A L,
16. Optimal Power Flow Analysis 4 i =N
17. Reliability Assessment =1
18. Optimal Capacitor Placement = ﬂm]ﬂ

19. Switching Optimization
20. FMSR Analysis A -
21. Switching Sequence Management s

Cable and ground grid analysis, and cable pulling calculations are available from the Underground
Cable Raceway Systems, Ground Grid Systems, and Cable Pulling Systems studies, respectively.

6.3 Example - Motor Acceleration Mode

The Motor Acceleration Study Case editor contains solution control variables, pre-start loading
conditions, motor starting events, and a variety of options for output reports. The study case is
used for both dynamic motor acceleration and static motor starting studies. The Motor
Acceleration Study Case toolbar changes according to the selected Study Mode. The results are
displayed directly on the one-line diagram.
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: OLV1=>5ub3 Net (Motor Acceleration Analysis) - ETAP 14.0.0

Motor Acceleration Study Case Toolbar

Study Case - x
B B msstatic - Spe MSStat - Complete -

Zelect and edit Motor Acceleration Study Cases, set output report file name, and select
formats to view Crystal Reports or text reports of motor starting results

File Edit View Project Library Warehouse Rules Defaults Tools RevControl RealTime Window Help |
REH SR % M QQ &S oo E R T P E @ e L e pefauny | Phase -l E
32 Base - By o = Sub3 Net ~ A Normal - [ @e _ i # mpedance Diagram - B G g8 msoyn - Jpe MSSstat ~ &

— e F AR L PN et £ RS X F T R

{3 AC Composite (
{2 AC CSD Contac|
{23 AC CSD Contac

-2 AC CSD Control
(20 AC CSD Near il

System M 2 x
bl | 21 01va (Motor Acceleration Analysis)
5 OnelineC

4=y Components B

Nested Networks
Open composite motors or
networks to see the results in
various subsystems.

mafi X VY

s

~[1] CSD
£ €D
-3 CSD
3 €D
| -3 CSD

— {23 C€SD Wires - 31
{Z3 DCBus-12
{23 DC Circuit Break

e e
(1] Cable - 23

{2 Capacitor - 1
(] Charger -1
{2 Circuit Breaker,
- Circuit Breaker, || N\ H
{21 Composite CSD

-2 Composite, Mot

(] Composite, Net
{23 Contactor - 1

Dtility

software
it stability,
more. Its
ny comps

Main Bus
34.5 kV

; e

Time Slider

Motor Starting Time-Slider

7| OLV1=>5ub3 Net (Motor A::EIHM&)
3

=)
[Time [

Display study results on the one-line diagram at
different simulation times

) T1

Contact

Contact, M
Control Cal
Devices - 2
Push Butto

sl

401,06 *

T
a2
51081
.
\ Linad
G Ex

3
4.16 kV

e 3

[EE
5

W (0] DC Converter - e g i
= — || B F g
i = Results
’_;‘_, 23 DE Link, High-V il g 3 k
-1 (10 DC Lumped Loa i Info Annotations
{73 DC Motor -1 — e 17 At Drop
-2 DC Static Load - mneam 2otz v
{23 DC Switch, Doul Run
(] DE Switch, Sing Dynamic Acceleration Ve
(1 Equivalent Circv or Teadz 2
o RS Static Starting Studies 2 DC
= g 3
i Rules & Libraries
For Help, press Fi - + Base
Motor Starting Report Manager = el =2
MoterLize Carreat
Complete | INPut | Resutt | Summary o
Adjustmerts +| @ Viewer il
Branch = .
Fus |= ) PDF
Cable 7| ©msword ¥
Cover 1 |
Equipmert Cable © Rich Text Format
vents -
Impedance S el
Inverter | [C]Set As Defaut »
1 nad Tamie Madeal

Output Report Name
MS-Stat

Path
D:\Pecan64Rel\Exampla-ANSI
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7. Tutorial

This chapter is intended to give you a brief overview of some of the features of ETAP. After going

through thi

s series of tutorials, you will be familiar with many of the key concepts and capabilities

of ETAP. Each section is available in an interactive format, allowing you to visualize each step as
it is explained in this chapter.

The tutorials are all independent of each other, so you do not need to worry about being

introduced

to everything at once. Simply choose any number of sections that you are interested

in learning. The breakdown of the sections is described below.

Section 1:
Section 2:
Section 3:
Section 4:
Section 5:
Section 6:
Section 7:
Section 8:
Section 9:

Section 10:
Section 11:
Section 12:
Section 13:
Section 14:
Section 15:
Section 16:
Section 17:
Section 18:
Section 19:
Section 20:

B To

How to build and manipulate a one-line diagram

How to set up and run a load flow study

How to set up and run an unbalanced load flow study

An introduction to ANSI and IEC short circuit studies

How to set up an run arc flash analysis

How to set up and run both static and dynamic motor acceleration studies
A brief overview of a harmonic analysis of a system

How to simulate and analyze system transients

An overview of the basic operation of the Protective Device Coordination (Star) module
An introduction to Optimal Power Flow analysis

How to setup and run a reliability analysis

An overview of the DC Load Flow module

How to run a DC Short-Circuit study and make multiple study cases
An introduction to Battery Sizing and Battery Discharge

A brief overview of the Underground Raceway Systems module

How to build and run studies on a Ground Grid Systems

How to set up and build a Cable Pulling System

How to set up and connect Panel Systems to existing networks

A detailed explanation of the output report formats

An overview of the libraries of ETAP

begin, launch the Online Demo.
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‘/@ The first tutorial shows you how to create a small system. For this section you can use the
“Example-NEW” option when the ETAP Launch Pad window appears. For the rest of the tutorials
(with exception of Star), you should use “Example-ANSI” or “Example-IEC” project option instead.

ETAP Launch Pad

Get Started

« Example-ANSI
« Bx@ample-IEC

« Example-NEW

Design

Features & Restrictions My ETAP  Request Pricing  User Guide

GETITON =) Get it from £ Donmnicad on the
. Google Play B Microsoft || @ App Store
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7.1 Building a One-Line Diagram

The purpose of this tutorial is to show the fundamentals of building and manipulating a one-line
diagram (OLD) in ETAP. Various elements will be added to the one-line view (OLV), and an
introduction to equipment editors will be made. Open the ETAP Demo and select the option “New

Project” for this tutorial section.

‘/@ To build or edit a one-line diagram in ETAP, you must be in Edit Mode. Click the Edit button

on the Mode toolbar.

# FEdit

/ Switch the current presentation to Edit
Mode

B A hdena e o tPif R b

Q Palr
~7 Q-

£ HeH LT v P

B Onthe AC Edit toolbar, select a Power Grid (Utility) element by clicking on the Power Grid
button. The cursor will change to the Power Grid icon when moving over the OLV. Click
anywhere in the OLV to place a Utility on your one-line diagram.

B By following the same procedure, insert the following elements until your OLD appears as

follows:

©Helpful Tips...
Double-clicking on an
element button allows you
to drop it more than once.
When finished just press
the Esc key.

©Helpful Tips...
@

You can zoom in ,

zoom out & , and zoom

to fit page & the OLV by
clicking on the respective
buttons located in the
Project Toolbar.

\

U1
0 MVAsc
v

Bus1
0 kv

g Cable1

ol 1

A% ~ 0 MVA

Bus3
0 kv

)

Mtr1
400 HP

Net1

Power Grid Yﬁ?’ B[ES
o |
==
i
|
/+\

[E] #% @ = it 3 (5

= £ -

&[]~ = B O o F ks 02 [ + @
[ e

‘% You can stretch buses by placing the mouse pointer over either end of the bus,
until a double arrow appears. Then click and drag to the desired length.

Bus3
0 kV
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/B

Now connect the elements in the one-line. Place the mouse pointer over the connection
pin of an element, and it will turn red. Then click and drag to the connection pin of another
element. Follow this procedure to connect all the elements on the one-line. In the case of
buses, the entire element graphic functions as a connection point. Notice that a node is
automatically inserted when connecting the cable to the transformer.

U1
0 MVASC =p 0 MVASC D MVAsc
¥, ?i
Bus1 Bus1 Bus1
0 kV 0 kv 0 kV
©Helpful Tips...
You can change the size, \ 0 Ml#IAS c Power Grid U1
orientation and symbol v, <X 1250 MVAsc
standard for an element by N XIR =120
right-clicking on the element Bus1
and selecting the attribute you 416 kv | Cabled

would like to change. NEC 5.0kV 3/C

Node automatically CU, 133%

g Cable1 A
inserted \ Size =4/0

Length = 200ft

LAAAL T
MY 0 MVA Transformer T1
Prim. kV = 4.16kV
Bus3 Sec. kV = 0.48kV
0 kV 20 MVA
%Z =6
XIR=17

Motor Mtr1 O + B %
400 HP Mtr1 Net1
0 HP e
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‘/@ The data contained in any element on the OLD can be accessed by opening its editor.
Double- click Cable1 to open the Cable Editor. You can click any tab in the editor to open
its respective page. Data can be entered manually into fields with a white background only.

Cable Editor - Cable2 I - g. - ‘ . =
Sifing-Phase | Sizing-GND/PE__ | Reliabilty | Routing | Remaks | Comment |
Ifo | Physical [ Impedance | Configuation | Loading [ Ampacty | Protection
NEC Mag 60 Hz Code : 750
EPR 133% 50KV 3C CU [ v]AWGken
Info
1D Cabie2 =
T T A J@ Click the L|brary button on the
ion Dat: "

f R —— Info page to select a cable.

o Then click OK to exit both the

e & | Quick Pick window and the

editor window. The

! engineering properties of the

Do selected cable are now
entered in the editor.

Length Lbrary Connection
Tolemnce 0 % [C Link to Library 1 Phase
Library Quick Pick - Cable [
Cable2 - Wt , Feq ., Tpe ., kV Q;;s L #C sl Souce L onstal
211 Engish 60 cu 50 123 e EPR NEC Mag
BIF) Egisn | 60 [ cu [ 50 | s | o | EPR L NEC | Meg ]
213 Engish 60 cu 50 133 3C  Rubber NEC Mag
214 Engish 60 cu 50 123 1 Rubber2 NEC Mag E
215 Engish 60 cu 80 100 v EPR “AmeChi Mar Mg
215 Engish 60 cu 80 100 E = “AmrChi Mar Mag
207 Engish 60 cu 80 100 e EPR AmiChl Mar Mag
218 Engish 60 cu 80 100 3 EPR AmiChl Mar Mg
219 Engish 60 cu 80 100 e EPR KERITE Mag
220 Engish 60 cu 80 100 e EPR KERITE Mag
221 Engish 60 cu 80 100 3c  EPR KERITE Mg il
Size
UG Ampacity  A/BATRIClY Ut RacBase A—— 0
Te Te RHOD Ta Tc  Lengh Temn it T AwEA
20 W @ 40 W 0k 7 250
350 © Avail Sizss
500 1
0 4 Sizes
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‘/@ You can also manipulate the orientation and appearance of elements in the OLD. A list of
options will appear if you right-click an element graphic. For example, you can rotate a
power grid or load by right-clicking on it, select Orientation, and then select a rotation

angle.
Ul . 0 .
0 MVAse ‘B Thereisa variety of options that can be chosen
E* by simply right-clickihng on an element
Busl i
Busl | graphic.
Cahlel Multiple Elements
Eusz g Cut Ctrl+X
Copy Curl+C
Paste Ctrl+V
T1 Move From Dumpster Ctrl+Shift+V
putnpugn il e ’ ,
Eusz Size +f-F
0 kv Symbol v
Colors 3
Alignment 3
Rotate Ctrl+R » 90
Connecter 3 -00
[ Group Ctrl+G/U 180
Herl . - Reverse Polarity
0 HP Networkl Closed, Position A !

In Service Mirror

State 3
Classification 3

Visible, PD

[ Lock
Info Annotaticn 3
Datablock »
Trace 3
Findin... Ctrl+F »
Hyperlinks »

‘/@ Populating a composite network is very similar to populating the first one-line. To open the
composite network, double-click it's graphic. The title of this window will be
OLV1=>Network1. You may change its name by double-clicking anywhere inside the
network’s OLV or by right-clicking on its graphic and selecting Properties. Connect the
elements shown below to create a one-line diagram as was done previously. Now, to make
this one-line look cleaner, you can right-click and select Hide Unconnected Pins.

©Helpful Tips... gab

Using composite networks

helps making large one-line £y e o et S
diagrams manageable. e Y 2

/\Iﬂ -2.5% TapP

TS

L. A
&% /V’TW 750 kva
)
Bus23A
/ Digeky
& )

h \v/J
Merl LUMP4
100 xW 500 kVA
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Adding a Protective Device (PD) to your One-Line

“B  Ensure that there is enough room between the elements you wish to add a PD. Adding a
PD to your one-line does not require you to delete the line connecting the elements,
instead, insert the PD on to the line where you like it to be. The PD will automatically
connect to the line. Follow this procedure to add the remaining PDs shown in the final one-
line.

U1
1250 MVAsc 125(.'! MVASC 125':' MVASC 125'3 MVASC

T

‘/@ To check if an element is energized click on the continuity icon i 125%1MVA5::
located in the project toolbar. All elements that are not energized will
be grayed out. For example, with the continuity check on, open CB4.
As shown in the figure to the right, CB4 and elements downstream
are grayed out.

‘/Ej Creating a one-line diagram in ETAP is fast and easy. Once complete,
you can take full advantage of all the powerful tools that ETAP has
to offer.
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7.2 Load Flow Analysis

The purpose of this tutorial is to give you an introduction to the use of the Load Flow Analysis
module. It will also provide an example of how to regulate bus voltage using transformer LTCs
and how ETAP flags overload conditions. For this section of the tutorial you should use the
“Example Project” option.

‘/Ej Click the Load Flow Analysis button on the Mode toolbar to switch to Load Flow Analysis
mode. Now you can run a study by clicking on the Run Load Flow button on the Load Flow
toolbar. You will be prompted to enter a name for your output report if Prompt is selected.
Later, you will learn how to customize your study by changing options in the Load Flow
Study Case editor.

Mode X

— BRA AT W & Prfufn e £ BejoeHi £ 7w &

PQ Load Flow Analysis

=7 Sswitch the current presentation to
Load Flow Analysis Mode,

Qutput File Name [ X ] EET %
WO D AR Dyamuy & | B B
Mame LFrepor JP

\ Help ‘ ‘ ‘Cancel

Alert View Display Options
A |

‘ Display alert view =2 Load flow display options

P, Run Load Flow

9« Run load flow calculation >
¢ Load Flow Analyzer

Load Flowh Analyzer

Auto Run On/Off
Enable/Disable auto run Load Flow,

‘/Ej The results of the study can be seen on the OLD.
The information shown on the
OLD can be changed
e in the Display Options.
For even more detailed
results, output reports can be

Main Bus

viewed.
B To view any overload
Load F\owAna\ysisA\;d;l\'e.w'Ou‘Dul ReD;rl:‘lF'REPOﬁT 7 i 7 SoEE o ‘i?g:“:‘; = prObIer.r]S1 Slmply CIICk the
Study Cass:  LF Report De R e Alert VleW button on the Load
Corfiguration:  Marmal Date: 0903201 = T4 . .
- . - i T L Flow toolbar. This will open a
ane Filker rea Filker egion Filter el . .. .
" 2 (B D B =z S window containing a list of

undersized equipment. Please
note that the alert view button
is disabled in the ETAP Demo.

\
9883
Crtical 0.45 Mvar  pusl +
#510.

DevicelD  Type  Condiion Rafing/L.. Operating % Operal.. FhaseT
Cable20  Cable  Oveload  7B4Amp 91194 1163 3Phase

Marginal DC System

DevicelD  Type  Condiion Rating/L. Opsrsting % Operat.. PhaseT

Sub28 Bus DOver Vol 138 kY 13938 m FPhase
Sub22 Bus Under ¥/, 345Ky 3324 6.4 3Phase
LYBus Bus Under... 0.48ky 0.466 971 3Phase
CONTT  Cortactor  Overload 100 Amp 91154 9.2 FPhase
BusS Bus Under . 416 kY 4045 973 FPhase
Bus Bus Under V. 048 kv 0.466 871 FPhase
Bus2 Bus Under ¥/, 048Ky 0.46 k] 3Phase
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‘% Note that the operating voltage of Bus1 is 97.94%. This caused the bus to be flagged as
marginally under voltage in the Alert View window. The criteria for which a condition is
flagged can be changed in the Load Flow Study Case editor, which will be discussed in
the next lesson. We will now use the bus voltage regulation feature of the Transformer
Editor to change our Load Flow results.

‘/Ej ETAP allows Auto LTC settings to be applied to regulate buses that are directly or indirectly
connected to a transformer. For example, we can use transformer T4 to regulate Bus1 at
100% of nominal voltage. Open the editor of T4 by double clicking on its graphic. On the
Tap tab, enable (check) the Auto LTC box on the primary winding.

2-Winding Transformer Editor - T4 léj |

| Reliability i Remarks | Comment i

| Infa i Rating i Impedance : Tap i Grounding | Sizing I Protection | Hamonic |

| 15 MVA ANSI Liquid-Fill Other 55/65C 416 D48kV

Fixed Tap LTC / Voltage Regulator

KVTap  PerUni il e e
= Tum Ratio AVR Deem  Semd

Frim = AT 1 pm. B [c] 0 2 0
Sec.. b C [os 1 Sec. [0] | LTC 0 |2 0

Power Station

[¥] Unit Transformer for Generator Genl - Tap Optimization ...

I
Load Tap Changer Iéj

Regulated Bus

Bus D [Bust vJ

“oltage Control

UpperBand 0E2H %
Woltage o0 %
LowerBand 0625 X

Tap Time Delay

% T
Min. -0 3744 0
Maw. 10 4576 # of Operating

Taps
Step 0625 0.026 =

| Help | | Cancel

1]

‘/Ej Open the LTC settings window by clicking on the LTC box and change the Regulated Bus
IDto Bus1. Click OK for both the LTC window and the Transformer Editor window.

‘/@ Now you can run a Load Flow study again, with attention paid to the operating voltage of
Bus1. Click the Run Load Flow button on the Load Flow toolb:

‘% Notice that the operating voltage of Bus1 is now within a Y768
tap step of the desired 100% regulation value. This is just
one example of the many features of the ETAP 1.5 VA
Load Flow module. T

5o%
Eusl 99
Ed

+
} =-1.8758% TapP
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B The Load Flow Result Analyzer allows you to view the results of various load flow studies
in one screen so you can analyze and compare the different results. You can compare the
results of general information about the project or more specific information such as the
results contained from buses, branches, loads or sources in a load flow study. The Load
Flow Result Analyzer is a time saving tool that allows you to compare and analyze different
reports coming from different projects, within the same directory, in a single display.

s 3
8 ' Load Flow Analyzer l&]
Slore ez Bus ID Nominal kv [ LFFiepatt | LFRpH100A
Ref. |Select Reports Bus1 0.48
@ LF-Repart Bus2 0.48
[@) ] LF-Rpt-1004 Bush 0.458
O & LF-Rpt-100B Bush 138
o ¥ LFRpt-200 OF gus; 1312
= LFRpt-2005 = '
O | M i Bus234 0.43 100.03 33.33
O | M reper LVBus 0.48
Main Bus 35 100 100 100 s
MCC1 0.458 100.9 100.89 99.39 1m
Sub2a, 138 958.99 95.99 9826 98
SubzB 138 1m 100 1m s
Sub 3 416 99.45 99.44 98.89 99.
Il Projsct Repart 5ub3 Swar 416 59,34 5933 96.65 59,
I Sub22 345
I @) Active Project Example-ANS| Sub23 3.45 100.5 995 10014 10C
(7 All Project in Active Directary
N | (]
| Report Type Bus Type Buz Infa Load Flow Results Alert (]

Saurce Buses Haminal kY @ Yoltage

() General Infa Loading o % 9B %

N Modes [T &mp Rating () Kw Loading
@) Bus Results MCC & SWGR [ Type () kvar Loading Overvoltage 108 X% 02 %
) Branch Riesults Load Buses -:-Amn Loading Underv/oltage B % 9% %
() % Loading @
) Loads 1zplay Options
@ Actual Value [ Skip If 5 ame
- ¢ } ]
—/ Jources Unit () Differences with Ref.
@ kv Yoltage
_ % -
(20 A, I Export... ] I Find ] I Help ]
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7.3 Unbalanced Load Flow Analysis

The purpose of this tutorial is to give you an introduction to the use of the Unbalanced Load Flow
Analysis module. It will also provide an example on how a large single-phase load impacts a
balanced three-phase system. You will need to contact OTI with your Return Key Code so that
you can activate this module. For this section of the tutorial you should use the “Example Project”
option.

‘/@ Click the Unbalanced Load Flow Analysis button on the Mode toolbar to switch to Unbalanced

Load Flow Analysis mode. Now you can run a study by clicking on the Run Unbalanced
Load Flow button on the Unbalanced Load Flow toolbar. You will be prompted to enter a
name for your output report if Prompt is selected. Later, you will learn how to customize
your study by changing options in the Load Flow Study Case editor.

Mode

PQ w  Ir

e g ey,

-

= BFAYNw & PFAL B L S

| Display Options - Unbalanced Load Flow

X

=x)

P Q Unbalanced Load Flow An
T2 Switch the current presenty Results AC AC-DC | Colors
Unbalanced 3-Phase Load R
Analysis Mode. Voltage - Show Units
; i -
it = [ Check-ALL
” Voltage Power Flows
Qutput File Name e Unbalanced Load Flow —
p ok . b | [¥] Bus Mag. MVA v]
av Xo 29 e B2 [l () ypt Amp o
MNarme UBLFrepart [C1Bus Angle - MW+ jRivar
MVA .
[ Load Tem. Mag. ) [El%pF
Alert View @ Amy
[ ] o] [oown] : w0 e |
e - gnzs 'A Display alert view @ L-N
LL Flow Results
P~ Run Unbalanced Load Flow -
k¥ . Branch
94+ Run Unbalanced Load Flow Depiey £
calculation =% Unbalan Source
Load Tem. Base kV
Load

@) Load Rated kV

Composite Motor

Bus Nom. kV
“B  The results of the study can be seen on the OLD. B [7] Compose Network
The information shown on the OLD can be changed Voktage Drop I Netal
in the Display Options. For even more detailed results, jf | Dtne/Catle Branch Losses
output reports can be viewed. Select the following B Load FOR EIMW +itver
H H H . Average / Phases Meters

options from the display options: e v || Bl Aot

@ All Phases [ Voltmeter

) All Sequences [ Mutti-Meter

l Help ‘ | l Cancel ‘
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‘/@ To view any overload or unbalance problems, simply click the Alert View button on the Load

Flow toolbar. This will open a window containing a list of undersized equipment, as well
as equipment with unbalanced conditions. Please note that the alert view button is

disabled in the ETAP Demo.

P

per phase.

e

Note that the system is well balanced, as can be seen from the voltage and current values

A system unbalance will be introduced by changing the connection of motor Syn1 (1250

Hp) from three-phase to single-phase. Open the Syn1 motor editor and make the changes

indicated

Synchranaus Mator Editor - Synl gz’

Statting Mode | Cable/Vd | CableAmp | Protection | Relisbiity | Remarks | Comment |
Info | Namepiate | Model | LRModel | Inetia | Excier | Load | StaiDev | StatCat |

[ 1 1250HP 132KV 1-3/C 4 AWG/kemil 15KV
. d)
1D Syn1
o Revision Data
Bus | Sub2A | 138KV [ B
Equipment Condtion
Tag# 001
@in
Senvice
Name  Syn1 Out
State | As-Buit -
Description
Connection
@ 3 Phase
f "
Deta Type [Estmate =] 1 Phase
Priorty | Criical - Quartiy | 1
Demand Factor Configuration
Continuous Intermittent Spare Nomal
100 60 0% Status [Contmaons )
Voktage Limit (Motor Starting Onty)
Min. Transient 80
[&[sm B @ ok [cnen

below:
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B

Run the unbalanced load flow again and check the results

lion Mifd:c
Tkilit
ility GQ..DE‘E?SW)
lg 41% ol
G- K]
3%
Main Bus 1GD-DZ
L4z 4 459
45,8 50
437 £5.7
T1
TE . Es;el-r[lﬂl 1551045 MR
ey, 1o M ’
512 3
52 . o L2
. P V) z52.5  99-2las i)
L O DR I 230.2 o 3 288 4 991 oy leiGridl
10 5100 o 18578 eaz 5 99-d
Subzi lgl}-géll subPE fzaz_ 2
7 ¥195 4 +11.5 ¥l0g. 9
¥a5. 6 £3.¢ *2a.z qar | a1 11.5 1069
) Bd-d £L.7 84.2 (b} T igg 11.5 106, 9
Gridz 85.1 £0.4 T4
1.5 Hii'.ak y
4 "l M 2% L2
Linel 1 03 ggl‘% o
Z 3 8 gyt
-
Busl
HF1
Merz 0.z3Wd Syml fingle-Tuned taze. 4
E500 HE Ligh HP Sub3 MNet Joze a
0. a%vd azg . 4
0.3%vd

DC Svystem

Notice that there is current and voltage unbalance in different areas of the system, which
did not exist in the original (balanced) load flow case. This is just one example of the many

features of the ETAP Unbalanced Load Flow module.
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7.4 Short-Circuit Analysis

The purpose of this tutorial is to introduce the Short-Circuit Analysis module of ETAP, and provide
instructions on how to run ANSI and IEC short-circuit calculations. In addition, there will be a brief
look at study case editors and the Alert View function. For this section of the tutorial you should
select “Example Project (ANSI)” option when starting ETAP Demo.

51 Study View=>Sub2A-N (Short-Circuit Analysis) [E=n =R
2 2B
= | Study View (Short-Circuit Analysis)

i CB1 1 cable2s
4 Cable22 <
Main Bus LN %
Bus7 Bus6

T23

T22

A AAAS
51
cpe7 CB26
T 22 23

LUMP2 Hetl

| B
H

[, cm2z

3 Net cAP1 )
Busl
CB23
Synl Motor, 1250 HP )
Load Model = Centr. Comp
Inertia = 0.799 MW-Sec/AIVA .

Results of the Short Circuit Analysis

Running Short Circuit Analysis

“B From the Mode toolbar, select the short circuit mode by clicking on the Short-Circuit Analysis
button.

# File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

GER 8L O Maaa 8 R 4 @ - & eample Defautt - Phase - BY . @ Device settings - ANSI
3 - By studyview ~  Study View v %+ Normal o e [0 (00T e | 345 o 4 e HE 8 Qe ik L

33 Base
- = A v, pPQ o e
s Al A Fo g e L@ P rF N dy 23 tE £ M RS e K A F Tz oz b O]
’7/“0“{"(““
T‘Eg Switch the current presentation to
Shart-Circuit Analysis Mode.

B Running a Short Circuit Analysis will generate an output report. In the Study Case toolbar
you can select the name of the output report as one already defined or “Prompt.” If
“Prompt” is selected then prior to running the Short Circuit Analysis you will be prompted
to enter a report name.
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‘/@ From the Study Case toolbar, click the Edit Study Case button. This will open the Short
Circuit Study Case editor, allowing you to change calculation criteria and options. From
the Info page, choose a bus or multiple buses to be faulted. Click all buses except Sub 3
and select ~Fault>> to place them in the Don’t Fault category. Sub 3 should now appear
alone in the Fault category. Click OK when finished.

Study Case v X
58 | B8 | ansI Duty - = Prompt - Cable -
g8 Edit Study Case e '
Edit the currently selected Study Case Short Circuit Study Case LéJ
Info |Standard I Adjustment | Alert |
Study Case ID Transformer Tap 1-Ph/Panel/1-Ph UPS Subsystem
e - I— [¥]1-Ph
[ANS] Duty] © Adjust Bass kV r:' : Tse UPS Model
Note: The faulted bus, Sub3, will be - o ® Vibehind Z
shown in dark red color on the one- Load Teminal Faul S T [¥] 1-Phase UPS : . I
line. indicating that it will be faulted. [F]Cale. Load Term. 5C W = Nomielitap 3 Lonsar
Equip. Cable & OL Heater Report Contribution Mator Cortribution Based on
Include Impedance for: i @ Mator Status
otors = = '3 ading Categony
[ M m 2 Loading C.
[ LV Motors = ) Both
Bus Selection
Fautt Dont Fault
- Bus1 .| [C]AIBuses Busd
@Helpful Tips... e i
You can alse assign a bus to Bus23A |4 = Bus6
fault by right-clicking on a bus on L'Bus [V Buses | Bus7
i S Main Bus 1 Busg
the one-line and selecting Fault Mee << Fault
or Don’t Fault. Sub28
SubZB - “Fault ==
Study Remarks
Second line of remarks for "ANS| Duty” study case.
[ANSI Duty - Help ‘ Cancel

‘/@ You can now run a short circuit (duty) study by clicking on the Run 3-Phase Device Duty
button on the ANSI Short Circuit toolbar. If Prompt was selected as the output report in
the Study Case toolbar, you will be prompted to enter a name for your output report.

‘/@ There are four other types of studies besides the 3-Phase ANSI that can be performed under
the ANSI standard setting. In addition, three studies according to the IEC set of standards
can be performed. The ANSI methods are the default for short circuit studies, but this can
be changed in the Standard page of the Short Circuit Study Case editor. ETAP supports a
new method of short circuit calculation in compliance with GOST R 53745 Standards.
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Short Circuit Study Case -

Standard Prefault Voltage HY CB Intemupting Capability
i IEC i i Adjust Based on Bus
@ Fixed 02 = ? MNominal kW _
@) ANSI () Bass kV @ MNominal kW
. () Vmag X Nominal kV from Bus Editor) ) Nominal kW & W
() GOST

ANS| Using ANSI standard

IEEE Current Short Circuit study case is
using the ANSI standard.

55__ Run 3-Phase Device Duty (ANSI C37)
duly Run device duty calculation [ANSI C37)

Cy

—s=_ Run Panel/1-Ph UP5/1-Ph System Device Duty

duty Run Device Duty for Panel/UPS/1-Ph
Subsystems

a
£
=

Wi

ﬂ Run 3-Phase, LG, LL, LLG (1/2 Cycle)
Max Run maximum short-circuit calculation
[1/2 Cycle] for 3-Phase, LG, LL _LLG
faults

=
&
3

AW

Run 3-Phase, LG, LL, LLG (1.5 - 4 Cycle)

45 Run1.5-4 Cyde short-circuit
calculation for 3-Phase, LG, LL _LLG
faults

ﬂ Run 3-Phase, LG, LL, LLG (30 Cydle)

Min Run minimum short-circuit calculation
[30 Cycle) for 3-Phase, LG, LL _LLG faults

Display Options

= Short-circuit display options

m Alert View
< \Displayaler‘t\riew

‘ Report Manager

Open the Report Manager

N/

2 ANSI Short Circuit Analyzer
Open ANSI Short Circuit Analyzer

Viewing the Results

‘% The results of the Device Duty Short Circuit calculation are displayed on the one-line.
Changing the settings in the short circuit Display Options can modify the results displayed
and their format on the one-line.

‘% Note that breaker CB9 and CB18 are now colored magenta. This flag means that the device
capabilities have been exceeded in some way. Click the Alert View button on the ANSI
Short Circuit toolbar to view the flagged devices (please note that the alert function is
disabled in the Demo).
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Short Circuit Analysis Alert View - OQutput Report: ANSI-4Cycle x
Studp Caze:  AMSI Duty Data Revision:  Base
Configuration;  Momal Date: 09082015
[ Zone Filter [ Area Filter [ Region Filter
[ — R [ — = [ —
Critical
Device 1D Type Condition FiatingLirnit Operating % Operating =
CB15 LW CB Interrupting 22 kA 22.792 1036 5
CB28 L CB Interrupting 18 ka 18,63 1035
Fugel Fuge Interupting 10 kA, 23,856 2386 o
I arginal
Device 1D Type Condition Fiating.Limit Operating *% Operating

To view the output report click on Report Manager from the Short Circuit toolbar, and go
to the Result page and select Short Circuit Report.

2 ANSIA, -Sllifshm-cﬁn;h.hpm-— . — T —— = kel
ANSI 3-Phase SC Report Manager o4 oy KB e @ ® .
e g
Complets [ input | Resut | Summary
Load Terminal SC Repo: @ Viewsr 3 ETAP
. Project:  Example Page 8
. 1400C .
Location: Irvine, California Date: 09-08-2015
MS Word
Contract: OTI-12345678 SN: ETAP-OTI
Rich Text Fomat
e |  Engines: Opersion Teckmology, inc e B B Revision: Base
Filename:  Example-ANSI Config: Normal
Set As Default N
This info is printed on every output report, 1st remark line. (120 characters)
Second line of remarks for “ANSI Duty” study case.
ANSHiCydle
Path
3-phase fault at bus  Sub2B
D:\Py B4Rel\Example-ANS|
o Prefault voltage = 14.076 kV' =102.00 *& of nominal bus KV (13 800 kV)
1 e | [ =102.00 % of base (13300 kV)
Help ok | Cancel
Contribution 12 Cyele 1.5t 4 Cycle
From Bus To Bus %V kA kA Tmag kA Symm “v kA kA Imag kA Symm
i} m FromBus Real Imaginary (Real Magnitide FromBus Real Imagmary Real Magmimde
S ot G0 06 L6 ;a1 00 0m ai d8 1L
Bust Sub2B 0.03 002? -0.091 33 0.095 0.00 0.000 0.000 i1 0.000
W~ Sub2B 8578 0.195 7.688 394 7.600 8560 0194 7.680 05 682
Genl s 10200 0065 316 480 AU 100 0065 16 0 3
M2 Sub2B 106.64 0.018 0.461 250 0.462 106.64 0.012 0.308 »o 0.308
Subl23 Bust 206 0.027 0.081 33 0.005 0.01 0.000 0.000 i1 0.000
#Mam Bus Ti~ $7.00 0.075 -3.058 408 3.059 86,91 0078 3.062 403 3.063
| b 3 Ti- 27 0003 0017 S7 0018 8569 0002 0010 59 00l
Current Page No-& Total Page No. B+ B Zoom Factor 10% B
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Modifying Alert View settings

‘/@ To view or modify the Alert settings, open the Short Circuit Study Case editor to the Alert
page. Check the Marginal box and change the limit to 70%. Also, click the Auto Display
button and then click OK. When the Marginal box is checked, all devices that have been
exceeded by this limit, but remain under 100% rating will appear in the Alert View in the
Marginal category. Devices that have been exceeded by 100% of rating will always be
flagged, and will appear in the Critical category of the Alert View.

===

Short Circuit Study Case

|\nfo IStandard Adjustment| Alert |

Capability

Critical | Marginal
Alert
Bus Bracing 100 70
Protective Device 100 70

| AtoDiply |
‘B

Now run the same short circuit study again by following the procedure used above. Note
that once the calculation has been completed, the Alert View window will automatically
open, as per the change made to the Alert page in the Short Circuit Study Case editor.
Notice that other protective device conditions appear in the Marginal Alert View. Note that
the short circuit results do not change.

1] Study View (Short-Circuit Analysis) | =8 (EoR =)
Utility -
Short Circuit Analysis Alert View - Output Report: ANSI-4Cycle X
@ Study Case: ANSI Duly Deta Flevision:  Base
J] Configuration:  Momal Date: 03082015
cBl . . =
7] Zone Fiter 1 frea Fiter | Regian Fiter
1E - 1 E - 1 E -
3 X
Main Bus 30483 a
i Criical
Device D Type Condiion Rating/Lirit Operating %Operating ~ *
SPSTH Swich CiL ms 12ka 43303 %09 L
Main Bus OpenAir Bracing Asynm. 20ks w02 1815
Man Bue Open Air Bracing Crest 3Tk 59,956 1778 e
Matainal
Device D Type Condiion Rating/Limit Opeating % Opersting
Sub3SMr Suitchaear Bracing Asynim ks 3692 91
Sub3 Swr Suitchgear Bracing Crest 581 ke, 61874 £
Fused . Zka 23 16
89 HY OB Sakh 43303 7
o 89 HY CB 9TkA 71618 738
2 89 H OB 34620 1.304 06
87 [1%:] Wi 22792 %
818 HY OB Sa ks 43303 7
818 HY OB 7.2k 71618 737
818 HY OB T462kA 1.304 16
817 Ve EqTS 2792 9.2
WA gy
W‘[;Cazz
i 128-087 XA
CB?2% 087 kA
Synl Motor, 1250 HP )
Load Model = Centr. Comp
Inertia — 0.799 MW-Sec/MVA .
DC System =
= D
— — = =

‘/Ej The Alert function of the Short Circuit and Load Flow modules of ETAP is a convenient way
to size protective devices at your facility.
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7.5 Arc Flash Analysis

The purpose of this tutorial is to introduce the Arc Flash Analysis module of ETAP and
provide instructions on how to setup Arc Flash (AF) calculations. For this section of the
tutorial, you should select the “Example Project (ANSI)” option when starting the ETAP
Demo.

There are two options to perform AF calculations:

¢ Running a Global AF calculation for all Buses (global AF calc)

‘/@ Switch to the Arc Flash Analysis mode by clicking on the Arc Flash Analysis button on the
Mode toolbar.

47 File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

GEE B8R 4N 8 8 E BT P 3 @ - L eenpleDefautt - Phase - B - @ Device Settings - ANsI
3 = By study view = Study View =~ Normal - e [ 00 e 345 w4 1% e S sk LT

i* Base
es FIRFeog e N6 tPif sy w8tk £ MRS ek 5 £ ot 2 I O]
T‘Eg & ::::I:st:e current presentation to Arc

Flash Mode.
@

Using the Quick Incident Energy Calculator at any Bus
This is the simplest way to get some quick AF results and make labels. The following
steps show how to accomplish this:

“®  ETAP Arc Flash has typical equipment gap and X-factors built into the rating page
of the bus. You can take advantage of these typical values to perform a quick Arc
Flash calculation. Open the editor for Bus1 and go to the rating page of the bus
and select the type of equipment that is represented by that bus. This can be
enclosed equipment such as MCC, switchgear, or open-air equipment, i.e., not
enclosed in a box. Once you have selected the equipment type, select typical gap
and boundary values by clicking on the “Typical Data” button. This will bring all the
required gap and x-factor information as well as approach boundaries as defined
by NFPA 70E. To change the Arc Flash Analysis Data and Shock Hazard Analysis
Data press the “Data Options” button.
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Bus Editor - Busl &J |
| Harmanic I Reliability I Remarks I Comment |
Info PhaseV | Load | Motor/Gen | Ratng | ArcFash | Protection |
0.48 kV 1200 Amps Symmetrical 0 kA
! “Sh
Standard Type Enclosure Isolation
@ ANS| ) IEC Switchgear - [ Msin PD
Continuous Bracing
1200 - Amp Agymm. me 0 - kA Symm. ms 0 * kA
Arc Flash Parameters
Gap Between Conductors / Buses 32 mm Distance X Factor  1.473
Orientation Vertical - Temination Open Tips -
Conductor Type Copper -
Shock Protection
= Limited Approach Boundary 10 Rk Exp. Movable Conductor
Print on Label
® Limited Approach Boundary 35 R Fixed Circuit Part
Restricted Approach Boundary 1 ft e —
Typical Data
Data Options
Insulating Glove Class 00 V-Rating 500 VAC
Shock Hazard when  covers removed -
[¥] Automatically Update Arc Flash and Shock Protection Data
(] [pust -2 2l Cance!

“B  Go to the Arc Flash page and select the working distance. This distance is
automatically populated based on the voltage level and type of equipment. The
working distance is defined as the distance from the person’s torso and face to the
energized equipment (typically 18 inches for low voltage equipment). You may
also define the system grounding configuration of the equipment feeder, i.e.,
transformer grounding / source grounding like solidly grounded or delta. If you do
not know the system grounding, assuming the system is ungrounded will yield
conservative results (default). You can change the default user-defined system
grounding by selecting it from the dropdown list. ETAP can also be configured to
automatically determine the system grounding.

“®  Enter the available User-Defined Bolted Fault Current. If you know how long it will
take the protective device to clear the arc, enter this information in the User-
Defined Arc Fault Clearing Time (FCT).
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B

Select the arc flash label template that you want from the report manager and click

on ok. A Crystal Reports viewer window will open with a label that is ready for
printing. The bus Arc Flash page allows you to get Arc Flash results instantly.

Bus Editor - Busl =
[ Hamonic | Reliabilty | Remarks [ Comment I
| info | PhaseV | load | Motor/Gen | Rating | AcFash | Protection |
| 048KV 1200 Amps Symmetrical OkA | ANSI Arc Flash Report Manager (& ﬁ
Calculated User Defined .
] Disable -
Updats Method IEEE 15842002 Label-Spanish [ Resdt [ Summany
o ol Ui 202 KA 21 Jiah Complete inpst |  Label-English Lebel-French |  Label-Poruguese
Bus Arcing Curent (ia) 1485 KA 15286 KA
Source PD cB22 . @ Viewer
i 1485
Source PD Arcing Curent KA e 357 Daﬂgﬂz B
Faul Clesring Time (FCT) 0175  Sec 01 Sec [ 3.5X7 Danger2-PD
3.5X7 Waming 1-Bus
Grounding Grounded 3.5X7 Waming1-PD
Icidert Eneray 5661 cal/om® 335 caim® 3.5X7 Waming2-Bus
s e 3.5X7 Waming2-PD
Arc Flash Boundary 572 h 4002 k 3X3 Brady-Bus - ] Set As i
2 Remch P | WREerres
User-Defined LevelC  PPE Level Level B PPE Level
Output Report Name
Working Distance 24 inch 2 ~ inch i
AF-Dec:
Aets i
Mlowable Energy 10 cal/em ® Energy Level  Level D -
TCC Plot Eneray TCC Plot Arcing Curent TR R
@b Ol @ Caloulated kY Abecn Example-
© Caloulated @ User-Defined

[ User-Defined Eneray
[] Alowable Energy
[ Al Energy Categories

) User-Defined
Calculated/UD Source PD
[7] User-Defined 0 KA

ADANGER

E

09-08-201%

Arc Flash Boundary
[Incident Energy (cal/cm?)
[Working Distance

Level C

Shock Hazard Voltage
[Limited Approach
[Restricted Approach

Equipment: Busl

Arc Flash and Shock Hazard

5.7ft
5.7
24in

480V
351M
Loft

EEEE o W o) ||
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Setting Up and Running a Global Arc Flash Analysis

The previous section described a simple way to generate quick AF results. However, the bus
calculator is simplified and it is not efficient when you need to run an analysis on hundreds of
fault locations. For this you need to setup the global AF calculation.

The same input data is required if you use the quick incident energy calculator at the bus or if
the global AF calculation is used; however, in ETAP there are quicker and easier ways to
define the input data required by the calculation.

B Open the Arc Flash calculation study case and go to the AF Data page. In this page
you can globally define the equipment’s gaps between conductors, working
distance, and other AF parameters to be used by the global AF calculation. This
will save you a lot of time since you would be only required to define the type of
equipment represented by each bus. The following image shows the
recommended settings for a global AF calculation:

¥ Arc Flash Study Case *
Info Method Clearing Time FParameters  Adjustment SC Standard  Alert

Bus Gap, X-Factor & Working Distance Arc Flash Boundary
(O Individual (Bus Editor) @ 1.2 cal/cm?

(@) Global {Arc Flash Analysis Data) O UserDefined
@) Typical [EEE 1584 2002

User-Defined i
O User Deine B Shock Risk Assessment

Shock Protection Boundaries
Incident Energy Levels

() Individual (Bus Edior)

O NFPA 70E 2000 o
Global
(O NFPA 70E 2004
() NFPA 70E 2009 (@ NFPA 70E 2009to 2012

(O NFPA T0E 2015
(O NFPA TOE 2018
(0 User-Defined

(®) NFPA T0E 2012 to 2018 / User-Defined

Edit/Approve PPE
System Grounding
Global Voltage-Rated Glove Class
(@) ASTM D 120-14a
() User-Defined

(®) One-Line Diagram Connection
(O User-Defined (Bus Editar)

Update Grounding to Bus AF Page Edt

j AF Decay v j Copy | | New | |Delete | Help Cancel
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The global definitions for each set of input data parameters can be modified or
reviewed by accessing the Project \ Settings \ Arc Flash \ menus as shown below:

Mutual Coupling Group...
DC Control Cable Schedule..,
AC Control Cable Schedule..,

Default Calendar

1 AC CSD Control Cable l
] AC C5D Devices

3 AC C5D Push Butten
] AC C5D Wires

] Battery -1

1 Bus-19

] BusDuct-1 |
] Cable- 23

] Capacitor -1

] Charger-1

] Circuit Breaker, HV - 19

nformation... F i .
Standards... ew * 4+ Normal

Settings r Loading and Generation Categaries...
Options... Avg Temp and Humidity...

Duty Cycle Categories...

Starting Categories...

Load Priority...

Data Type...

User-Defined Fields...

Cable Ampacity App. MF...

Panel Code Factors...

Rate Schedule

Fuel Cost Profile...

Emergency Handling... 4
Arc Flash »
Star View Reference kV...

Area, Zone & Region

GIS Coordinates...

7Project Library Warehouse Rules Defaults Tools RevControl Real-Time Window Help
CAl=E ML

4 ETAP (Default)

~E @ Impedance Diagram 2

ot £ 5 §) g

] Circuit Breaker, LV - 15

Incident Energy Levels...

Arc Flash Analysis Data...

b

Bus Shock & Arc Flash Typical Data...

Shock Risk Assessment Data..,

It is recommended that you use the options shown in the AF Data page image since they
allow the use of the latest standards with typical values.

“B  Onthe Info page of the Arc Flash Study Case editor, select the buses to be faulted
through the Info as shown in the Short Circuit leaflet. You can also right-click on

the bus and select Fault or Don’t Fault.

¥ ArcFlash Study Case

Infa
Study Case ID

Load Terminal Fault
[cale. Load Tem. 5C

Transformer Tap

(®) Adjust Base kV

() Use Nominal Tap

Method Clearing Time Parameters Adjustment SC Standard  Alert

1-Ph/Panel/1-Ph UPS Subsystem
1-Phase

Panel

1-Phase UPS

Equip. Cable & OL Heater Report Contribution Mator Contribution Based on
Include Impedance for: Level (®) Mator Status
[CIMV Motaors E < (O) Loading Category
otors = o
v (O Both
Bus Selection
Fautt Dont Fault
7 | Do 63
Etl"nglA [ MV Buses EUSE
us us
Main Bus OLvBuses |pus7
MCC1 Busg
gﬂ:ﬁg << Fault Bus9
Sub 3 =
Sub3 Swgr Faut >
522 v
Study Remarks

Second line of remarks for "AF Decay” study case.

~ j Copy | MNew  Delete | Help 0K || | Cancel
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Y Next select the analysis method from the Arc Flash Study Case. This can be either
NFPA 70E Annex D.2, D.3 or IEEE 1584. The IEEE method is a more accurate
model and is set as default.

¥ ArcFlash Study Case X ¥ ArcFlash Study Case s
Info Method  Clearing Time  Parameters  Adjustment SC Standard  Alert Info Method Clearing Tme  Parameters Adjustment SC Standard  Alett
Arc: Flash Method )
Fault Clearing Time (FCT)
OleeE 15342018 Arc Curent Varation for LY (<) [ 15_|% ® Auto Select Sourcs Protective Device (PD)

(®) |IEEE 1584-2002
) ArcFault
Bus Fault Current
() User-Defined (Bus Editor)

] Except if PDis selected in Bus Editor
[ Limit Maimum FCT

() User-Defined from Bus Editor

Update FCT to Bus AF Page

® Calculate O Symm. 1/2 Cycle
(®) 3-Phase System ) Symm. 1.5t0 4 Cycle Main Protective Device Isolation
O Panel/1-Ph UPS/1-Ph System (®) Fault Current Decay [ Consider Main Protective Device Isolation

Steady-State Ibf at Cycles Syn. Gen Steady-State |bf
® Limit Gen Ibfto %FLA

[ Update Fault Cumert to Bus AF P
poate Faul Lument to Bus = () Determine from Decrement Curve

Mator Contributions

Removeaer | 30 |Cycles Exclude if Motor <= HPAW Cumert Limiting Devices

Incident Energy for LV Equipment [] Determine CLF operation based on Peak Let-Through Curves

Vokage <= Ximr < KVA
caliem™2 b <= kA | 69 [uz
caliem®2 i <= kA [ 35 |z

j AF Decay ~ j Copy || Mew | |Delete = Help OK || Cancel j AF Decay ~ j Copy | Mew  |Delste | Help OK ||| Cancel

‘B The next step requires the selection of the arc fault clearing time (FCT). The default
is set to the automatic determination of the FCT from the Star protective device
time current characteristics (TCC) of the protective devices (PD). In most cases,
the most conservative solution is reached by selecting a TCC only for the main
feeder PD since they take a longer time to operate. If you do not select a TCC for
the bus, ETAP will use the user-defined FCT from the bus Arc Flash page.

‘B The remaining options to be selected can be left as default and are self explanatory.
For example, you can choose to update the global calculation results back to the
Arc Flash page of the bus.

“B  Once this information has been selected from the bus and Arc Flash page, all you
need to do is to click on the Arc Flash icon from the toolbar to launch the
calculation. The program will provide a full set of reports for all the faulted buses
as well as all the labels for every protective device location and for the faulted
buses.
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Otility
CB1
Level G
x i AFB = 28.445 ft
Main Bus 420.483 A IE = 107.48 cal/cm? @36 in
34.5 kV ECI = 0,238 Scconds

+.31 kn $1.154 kA
B2 s cB1D
Fusel
m )

CB11 C
24 P g
13.8 kv Orid2 45.427 kKA 13.8 kv [43.038 KA |§7.44T KR 4 40 0 i 424.243 kA

Run AF
Calculation

e

Level C
AFD = 18.2e9 £t - |[E=N

NN ER A

t.0sz ka  |t.447 kB
Level B

Level B

AFB = 5.442 i

IE = 2.143 dk1/cm2 R36 in
FCT = 0.219 Spconds

252 kA o

Tk Mtrz

Synl Motor, 1250 HP
Load Model = Centr. Comp
Inertia = 0.799 MW-Sec/MVA

’T;

e
mggma: =13.E83 kA

FCT = 0.175 Seconds

IE = 6.969 cal/cm2 @36 in
FCT = 0.231 Seconds

Ia" = 25.116 kA

AF Result
Analyzer

IE = 5.661 cal/cm2 @24 in

= DLW P B

@
a

“®  The AF calculations can be repeated for all the different configurations in ETAP.
The Scenario and Study Wizards can be used to keep track and repeat the different
calculations as shown in the images below where two different AF calculations

were performed and recorded:

System
Toolbar

Scenario
Wizard

[ae] T C
=
”m — —
Prefesence:| L AFHERCyde
Ry
‘ _lm | Gowr | Renara | Debela
Pasnten
P Symiem  twos Ansysa Sty Mot FAC FLAGH
Fresentaton | Study View Saudy Type ANSI fec-Flash
@ e = -
[ ] aee [ 5 ot
@ P ] [Homa Output Report AF-HafCyce
Get Reak- Tima Data
? % Freferences.int e Wihg - Sudes
Lz Forarks Ed. | £

[

B Prcad R g b 190000

H e
£
i
3

w
&
-

Propect Specibe Livary e PecanbaRaTLb etagib 1400 B

Project Fil D\ Pacanfdfial Exampie ANS! Grample A5

Study
Wizard
Study Wizard W—— “

Study Macro
[}
Run
[CoMew ][ Copy | [ Fename | [ Deiew | |

W [7] Send LF Results ta File ‘ N

(] [Berwyce.. =l [2] [ ][ oK, ][ Cond ]

Hiol of &
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“B  The AF calculation results can be viewed using the AF Result Analyzer. This new
tool in ETAP can be launched from the Short Circuit toolbar by clicking on the AF
Result Analyzer icon. The AF Result Analyzer allows you to review results from
several studies for comparison, finding potential problems in the system with ease,
and determining worst case conditions. At the same time labels, work permits, and
data sheets can be generated and printed from here.

155 o Fioch Rt Pty o ﬁf i . = — ey

© Dupus Repart Scensios = P e B
[ Uncheck Al ek -~ Souce =
Roi. | Sdect| Fepors ri 105 cez
® 5 [AF1Prome 2 LVBus | 12 | CB4D | )
© | & |ADomy 3 Ml (8 9739 | 83 | [
[ W] |IECAcRssh 4 MenBs |6 115 | cBi | | Flash & Shock Hazard with Covers or Doors Open
5 ManPNL _4 33 | Fusef 15% Appropriate PPE Required
2 - ! PP es Flash Protection Shock Protection IBOVAC
e :‘r; ; ;: z: Cc:fz Flash Hazard Category 5 Shock Hazard when covers removed
Project Report 9 Sk2A 8 1316 cen 7 Liuited Aproach Bomdasy 10011
A8 et Ak D 0 w8 B ] 810 7 Restricted Approach Boundary 1.0 1t
§ Activs Priact 1N sb3swr 1368 cas Proldbited Approach Boundary 0.1 11
[ oAl 12 [=:1] 136 115 cB1 '¢| PPE Glove Class [
ik 12 [T 13 cez V-Rating 500 VAC
[Bus 1 celz s 1316 <8t = o e TIevce CR S
|15 ouce Prstcive Devics 3 || 5 L =5 E}::El:i:‘fxu‘a Sowmce Protective Device OB 22
| FlLosd PD (B Sie] - 1% cBis 8 5733 c83 5%
(o Temmioal 17 CBI6 8 5739 ) 155 # OTLLIMEETS Openation Tocknalogy Lnc. Date 0.05-2009
o 3
= [
s w[ an s 2] c L
[k &l J 3
V| Type E F: J
] Connected Bus At Cooy @ Sort
Bus Gap
] Inci .
X Factor ik Enewy | Fiter Repats by Energy Levels Ropestig P |
Giounding -] @ wostCase © Min
i, R | NFPA 70E 201210 2015 AUD ] Standard  Custom Von
focss Fier Resulls By g Lobel  Lobel
[ Creck Al ) B = PART | T0 BE COMPLETED BY REQUESTER
[ [Tom tremreavomy =] o) Not Delemined =] =] == o
19 | Total Energy (cal/om B : : ]
T [Eneey T aien’ G | % i vasaion ek o i Shant | e o Digrr > Permit Duration:  From: | [l 172003 »
/em?) = [ i
Zz § E: ,ﬂ 5 b S ) @ Question 1 | Desciiption of circuit/equipment location
PPE Description [ Exoceds Man FCT [ Answer 1 Remove Bucket for M1513 hom MCC 345.
¥ A 177 Effect of Main PD Isolation on FCT o - p— Question 2 | Description of work to be done:
¥ | Energy Levels =| 7] Device Duty Alets 7] Show Colors Export . [ Find Help | Answer 2 Replace a defective 4160 motor starting col
= —————— Question 3 |Justification of why the circuit /equipment canr

PART I: TO BE COMPLETED BY THE ELECTRICALLY QUALIFIED

Question 1 | Detailed job ption p dure to be used in pe
| Answer 1 Make sure that all the equipment doors in the sul

Requester/ Title: .E\er:trn:d Maintenance Supewiso} Name: i\.J
PE|

=

* ETAP Report - AF-Decay / Data Sheet

File View Help Question 2 | Description of the safe work practices to be er
> W= TR T 11 Mo @iz ~ @ [Answer2 | The work will be done by the high voltage qu
Question 3 |Results of the Shock Hazard Analysis I

Are Flash Study Data Sheet

Project Standard 12
System Frequency ET.
Unit System gan
Calorie Units calicm® Shaly

plb7001h

Location: Busl

I Shock Hazard Analysis 4
g—

> mb;‘gr‘xw _Jp
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7.6 Motor Acceleration Analysis

The purpose of this tutorial is to introduce the Motor Acceleration module of ETAP. It will show
the static and dynamic models that can be used to simulate real motor characteristics. The
minimum amount of data necessary to run each type of study will be entered. An example of a
motor starting output plot will be shown. You will need to contact OTI with your Return Key Code
so that you can activate this module.

‘/@ Switch to Motor Acceleration Analysis mode by clicking on the Motor Acceleration Analysis
button on the Mode toolbar.

< File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

EN=T S =S ERURCNC N YO ﬁ TR 4 4 @ . L eaempleDefault - Phase - B . @ Device settings - ANSI
; 3 Base - By Study View =+ Study View v /—. Normal - .HP , .: ,..=.- Eh 34, R T O T - o - & i p msD
— 2 F AR W tPif s e t8 LS R A S L T 2 b5 O
EN Motor Acceleration b
T‘Eg Switch the current presentation to
Matar Acceleration Analysis Mode.

‘% From the Study Case toolbar, open the Motor Starting Study Case editor. From here you
can add and modify conditions for your study.
Study Case v X
B | | 115Dy v e MS-Dyn - Cable -

g8 Edit Study Case
Edit the currently selected Study Case

e

On the Event page, change the Total Simulation Time to 10 seconds. The output plots will
now graph the results of the study from time 0 to 10 seconds.

Motor Starting Study Case ==
- Evert |Model | Adiustment | Alett
Events Action by Element
EvertID  Time Action LoadID StCateg.. Rating kV Bus ID
Stat  Synl Deesign 1250 HP13.2kV Sub2A
“Event2  0.800 Stat  Pump 1 Design SO0HP 4kV  Sub3 Sw

“Eventd 4000

[ Add | [ Edt | [ Deete |

Action by Starting Category

Action Starting Categories Bus ID
Add Edt | |Delete Add
Total Simulation Time Action by Load Transtioning
[T Active
0 | Sec
ﬂ MS-Dyn = ﬂ Help OK Cancel

‘/@ Now you can add an unlimited number of events to simulate switching actions in a single
Motor Starting simulation. You can start or switch off individual loads or categorized motor
groups with the Action by Load and Action by Starting Category features, respectively.
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You can also change the operating load by clicking the Load Transitioning option to
change from one loading category to another.

‘/@ You can add an event by selecting the Event page and clicking on the Add button under
the Events heading. Actions occurring at each event time can be added, modified, or
deleted by selecting the event and modifying the respective Action heading (by Element,
by Starting Category, by Load Transitioning). Click OK to save any changes you make.

Motor Starting Study Case =

Info | Event ModellAd]uslmem Alert

Events Action by Blement

Evert D Time Action Load ID  StCateg.. Rating kV Bus ID

0.100 Stat Syl Design 1250 HP13.2KV Sub2A

“Event2  0.800 Stat  Pump1 Design 500HP 4kV  Sub3 Sw
“Event3  4.000

Event Editor @J‘ &l

Active Event D Time

= | 0

Help | Cancel

I
Total Simulztion Time Action by Load Transtioning
[ Active
3 Sec
g

=

‘/@ Open Syn1’s editor by double-clicking on the element graphic in the OLV. Click the Load
Model tab. In the Acceleration Time (Static Starting) fields, enter 1 second as the no load

acceleration time, and 3 seconds as the full load acceleration time. Click OK to save and
exit.

66 ETAP Online Demo



Getting Started Tutorial

-
Synchronous Motor Editor - Synl ﬂ Run Dynamic Motor Starting
Run motor acceleration - dynamic ‘-\
| Starting Mode | Coble/Vd | Cable Amp | Protection | Reibiity | Remarks | Comment | model calculation
| ifo | Mamepiate | Model | LR Model | Inetia | Evcier | load | StatDev | StanCar |

[ 1250HP 132kV TH/C 4 AWGKeml 15KV E g staicMoto Stating «— 0O

Run motor acceleration - static model

Load Torque calculation -
Model ID Certr. Comp . Tormp = AD= AL+ A2 i+ A3
- Display Options 3
@ >
18872 = Motor starting display options
% N3
11250
AD=10 Al=-891 / Alert View /
A2=228 A3=-147 e - - | Display alert view
T r 5 b
b Speed

‘ Report Manager Iﬂll

Open the Report Manager
©None @ Fohnomial () Curve [ loadModellb. | [ Punt | -
‘ Motor Starting Plots ® "

...... View motor acceleration plots

Acceleration Time (Static Starting)

4

i

[[on 2 ezl
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‘B The data you have just seen and changed is the minimum necessary to run a simple

Static Motor Starting study. Run the study by clicking on the Run Static Motor Starting
button on the Motor Starting toolbar.

Note: Once the calculation has completed, plots and output reports are accessible. An
example of the plots will be shown for a Dynamic study.

Running a Dynamic Motor Starting Study

‘B Nowa Dynamic Motor Starting study will be performed using the same Study Case conditions
and events as the Static study. However, additional data is necessary for a Dynamic
Study. Double-click the Syn1 element graphic to open its editor, and go to the Model tab.
Under the Dynamic Model heading, a category other than “None” must be selected.
Clicking on the Typical Data button will fill the necessary fields based on the ratings
specified under the Nameplate tab.

r .
Synchronous Motor Editor - Synl &J

| Stating Mode | Cable/Vd | CableAmp | Protection | Reliabity | Remarks | Comment |

Info | Nameplste | Model | LRModel | Inetia | Bxcter | Load | StanDev | StanCat |

| 1 1250HP 132kV 1-3/C 4 AWGKkemil 15kV
Impedance ¥d" Tolerance
% % Ohm
xd” ¥d"/Ra 27 Ra 057 Ra 0848267 = 0
X2 147 xRz W R2 0544 R2 0.81052 Inertia
¥o 95 XO/RD 32 RO 0297 RO 0441961 Ho 0799
Rdc 057 Rdc 0848267
Dynamic Mode!
% % Sec
D Nore Xd 10 xqg 108 Tdo' 56 Sbrezk 0.8
@ Subtransient
) Transient Xdu 11693 Xgu 11473 Tdo" 0.002 S100 107
~) Equivalent X Xg 2 Tqe' 37 S120 1.8
Typical Data XL N Xq"o 12 Tge"  0.002 Damping 2
N h
Machine Type IEC 60505 S.C.
Aopi — Exciter Type
plication | Mot -
rr— Turbine 130% -
Rotor Type | Round-Rotor - GOSTSC.
Exciter Type
[Thyristor Seff-Excitation -
— |
I [sm1 > (a2 Cancs

B Now go to the Load Model page to view the load model. Ensure that a Load
Model is entered for this motor. If a Load Model needs to be entered, click the
Load Model Lib button, and accept a Motor Load by clicking OK in the window
that appears.
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Synchronaus Mator Editor - Synl =
| Staring Mode | CablesVd | Cable Amp | Protection | Reliabiity | Remerks | Comment |
| Info | Nameplate [ Model | LRModel | Inetia | Excter | Load | StanDev | StanCat |
[ 1 1250HP 132KV 1-3C 4 AWGAemi 15KV
Load Toraue Library Quick Pick - Motor Load [
Maodel ID Centr. Comp - R Model T
® Folynomial
A0 a1 a2 a3
15
Trwe =l 328 A B
s
AD=10 Al=-91 /
pree e - - _ <, <,
A2=1328 Al=-147 ‘ /aDTorque = A0+ A1 W+ A2 wR + A3 uF % Speed #% Toque
3 = . ; . b o i 100
i 5 55
7 50 [---
) None @ Polynomial ) Curve Load Model Lib ] [ Prirt ] K £ 281
= 7 ga2
Accsleration Time (Static Starting) b - i
No Load 1 Full Load 3 % speed
Help ‘ Cancel

B

&Jfom

S LE

Also, go to the Inertia page and enter 0.2 into the motor inertia (H) field, and click

OK. The motor WR? will automatically be updated. Exit the Syn1 Synchronous
Motor editor by clicking OK.

B

Synchronous Motor Editor - Synl

==

| Stating Mode | Cable/vd

| CableAmp | Protection | Reliabiity | Remarks | Comment |

| Info

| Mogel | LRModel | Ineriia | Excier | Load | StatDev | StatCat |

[ 1 1250HP 132KV

[ Include Shaft Torsion Effect

1-3/C 4 AWGAeml 15kV

Load Coupling
Motor Coupling Load
Inertia Calculator
Mator Coupling Load Total
RPM 1800 1800 1800 1800
WR? 3128 40 600 952.8
H 0z 0.026 0384 0.609

&l [5m1

3 w2

Starting button on the Motor Starting toolbar to perform the study.
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Motor Starting Plot Selection =
Device Type Device ID Plot Type
‘B Toviewthe plots that are Ger /G S 75ip
generated as a result of a study, (TS S
click the Motor Starting Plots button | Cuert (T
on the Motor Starting toolbar. The FI
Motor Starting Plot Selection | e I
window will appear to allow you to o T
choose which plots will be 7] Load Toraue
displayed. Select the plots you wish e
to view, or click OK to show all 710w Mschsriea)
plots.
[ checkar ][ uncheskan | f
Clase All Plots | ‘ Hebp ‘ | |m|

B The Motor Acceleration Analysis module of ETAP is an excellent tool to simulate
and investigate motor acceleration scenarios.
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7.7 Harmonic Analysis

The purpose of this tutorial is to introduce the Harmonic Analysis module of ETAP. It will be shown
how to discover resonant frequencies within a system, and also how to determine the magnitude
of the harmonic disturbance. You will need to contact OTI with your Return Key Code so that you
can activate this module.

‘/@ Switch to Harmonic Analysis mode by clicking on the Harmonic Analysis button on the Mode
toolbar. ETAP has two analytical methods contained within the Harmonic Analysis mode.

*.. File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

AEE &6 & EDMaa R & ﬁ | o # @ . & Bemple Default * Phase - BY . @ Device settings - ANsI
2 Base - B study view ~ | Study View = v Normal e [T 00T @ 1345 R RS BT I - R R T
o o = CL, i Q Pl v P a o T s = N ©
— 22 £ DI L PrAFW AR ik £ SR ek H T ez s O
1 T Harmonic
T‘Eg Switch the current presentation to
Harmanic Analysis Mode,

‘/@ Open the Harmonic Analysis Study Case editor to change the calculation options for the
study. On the Plot page, you can choose the elements that you wish to appear on the
output plots and OLD.

Study Case v X
B | 85 | Ha v S HaF - Cable &
ﬁ LARESHMtyS ase Harmonic Analysis Study Case ﬁ i

Edit the currently selected 5tudy Case

ifo | Plot | Model | Adustment | Alet

¥) Plot/Tabudate [ Uncheck Al |

o[ 08 (e 0 (==

‘/@ Click on the Run Frequency Scan button on the Harmonic Analysis toolbar. If Prompt is
selected, you will be prompted to enter a name for your output reports. Make sure that you run
Harmonic Frequency Scan.
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Harmonic Analysis 4

m Run Frequency Scan
Run frequency scan calculation

‘/@ The impedance values calculated in the frequency scan are shown on the OLD. You can
adjust the Frequency Slider to show the impedance value at different frequency intervals. For
complete results, view the Output Reports or Plots. Note that the results shown on the OLD
are for the buses selected for plotting in the Harmonic Analysis Study Case editor only.

onns
-.062
4 Harmonic Frequency Slider @
19 Fea I
YA
s |
5 302 o 5
. 19 Q=
3 Gridl 0.7
4.16 kV J]
AY VAAAS py
YTV 1.5 MVA
Y == T
3 N capPl ) onms
Mtr2 et 014
2500 HP 0.45 Mvar gusl 0
0.48 kv )
DC System

“B You can see the graphical results of the frequency scan by clicking on the Harmonic Analysis
Plots button on the Harmonic Analysis toolbar, then selecting all of the previously chosen
buses. One or all of the buses can be selected to appear on the plot(s).

Harmonic Analysis x

Harmonic Analysis Plot Selection

(7 Harmonic Load Flow @ Frequency Scan
Harmonic Analysis Plots
...... View harmonic analysis plots Device Type Device 1D
Bl = Plot Type
Bus2 Z Magritude
Busd
Bus5 Z Angle
Busb E
Bus?
Bus3
p
Main Buz () Order
MCCA =
U628 od

Cloze &l Plots ] [ Help l | Cancel
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‘/@ The plots make it easy to determine if there are any resonant conditions in your system. As

can be seen, there appears to be a resonance point at the 21t harmonic at the Sub 3 bus.

ZMagnitude

— Busi —  Buz — - Busd —-- Buss ---- Bus — Bu7 — B

impeckmn fohie)
2

5000

B

To determine the severity of this resonance, you can run a Harmonic Load Flow study.
Click the Run Harmonic Load Flow button on the Harmonic Analysis toolbar.

Harmonic Analysis *

T1 Run Harmonic Load Flow
15/10/5 MVA i Run harmonic load flow calculation
o Harmonic Crder Slider @
| Order ) Tatal |
i
T
Gridl 99 .2
T
+353.66 & fm= ¥95.953 B rms
0.9207 % THD 22.84% % THD
FHD o 1.954 % THD
. : i
AY AAAS T4
YYD 1.5 Mva
T
| J = -
3 Net cap1 ) 209 % ¥
0.45 Mvar gusl 9% .-~
0.48 kv |$831L6B2945@= THD
)22.849 % THD
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B Overall, the results on the OLD show very little total harmonic distortion at bus Sub 3. You
can open a plot to see further details by clicking on the Harmonic Analysis Plots button as
was done previously.

Harmoenic Analysis Plot Selection R
@ Harmonic Load Flow () Frequency Scan
Device Type Device D
W (BB Bus? .| FetTwe

Cables Eusd [ waveform

Tranzmizzioh Lines Buz23a,

Impedances WBus Spectium

Tranzfarmers b ain Bus

Reactors MCC

Harmonic: Filkers Sub24

Capacitors SubZB = Diisplay
Sub3 Swaar () Order
Sub22 |4 -
SubZ3 || | ®He

Cloze All Plots ] [ Help ] ‘ Cancel

Spectrum

sl b oA G R

-

[ ——
o

o

“ ‘ | |
. _ _ | I 1 1 1
00 1000

1500 2000 1500 3000
Froquency )

‘/@ The Harmonic Analysis module of ETAP allows you to determine the severity of any
harmonics in your system, and from there you can decide how to correct a problem, if
necessary.
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7.8 Transient Stability Analysis

The purpose of this tutorial is to introduce the Transient Stability Analysis module of ETAP. It will
demonstrate how to simulate events and actions that are the cause of system transients. You will
need to contact OTI with your Return Key Code so that you can activate this module.

‘/@ Switch to Transient Stability mode by clicking on the Transient Stability Analysis button on
the Mode toolbar.

Ju- File Edit Wiew Project Defaults RevControl Library Warehouse Rule Reazl-Time DataX Tools Window Help
il =t o =N [ ERUNC e NCH | =] . @. L EER . -t.( Example Default * Phase - ﬂ“; &% Device Settings - ANS|
3% Bas %Stdy\fﬁw 7 Study View r ~~ Normal BT R RS wo & | P8 S LR R

22 £ AT o] N 5 :P:/@[:. 2o e £ b”m-# 4 £ Zne s bs O]
‘%’U/“ Tran "? lSiath

Swlt h
tSt nntyA Iy M d

3

D

Open the Transient Stability Study Case editor by clicking on the Edit Study Case button
on the Study Case toolbar. From the Transient Stability Study Case editor you can add,

modify, and delete transient-causing events.
Study Case w X

ﬁﬁ|%|TS - - 15 - Cable -

g8 Edit Study Case
Edit the currently selected Study Case

‘/@ Open the Events page by clicking on the Events tab. There are two events that have been
entered: Event 1, a fault occurring at time t=0.5 seconds, and Event 2, the fault being
cleared, occurring at time t=0.7 seconds. You can add, modify, or delete both events and

actions within these events here in this editor page.
Transient Stability Study Case Léj |

Info | Everts |Plot | Dyn Model [ Adustmert |

Everts Actions

For Evert Evert 1 Active

Evert 1D Time Device Ty... Device ID Action Setti... Sefti...

= Event 2 0.700

Solution Parameters
Total Simulation Time 5 Second
Simulation Time Step (dt)  0.001 Flot Time Step 1 « dt
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B

Every event needs at least one action. You can modify an event action by clicking on the

Edit (Action) button. You can choose any number of options from the Action editor. Click
OK to save data and exit the Action editor, and click again on OK to save and exit the
Transient Stability Study Case editor.

Transient Stability Study Case

- Everts | Plat Dyn Model | Adjustment

Events Agtions
For Event Event 1 Active
Event ID Time Device Ty... Device D  Action  Seti.. Setti
3 Phase FaL
“Event 2 0.700

Action Editor

[

Action

Device Type

EventID Ewent 1

Device 1D

Active

Action

Bus

] [Busi

] [3PhaseFaur ~]

Bust

Cancel

Solution Parameters
Total Simulation Time 5

Simulation Time Step (&)  0.001

Second

Plot Time Step

(diy] (k. (oo 0

1 =

In the Transient Stability Study Case editor, you can select the method by which induction

and synchronous machines are modeled on the Dyn Model tab. You can also select the
devices for plotting and displaying in the OLD on the Plot page.

Study Case

ﬁngns

+ A 15

3 Cable

ﬂ Edit Study Case

Edit the currently selected Study Case

Trasient Stabiity Sty Case =) Transient Stability Study Case [
[ido, | Eventa | Pt _| Dymtiooel | cstment Ho_ | Everts] Pt |Dym Model | Adsnert
Dynamic Modeling
[ m
[ Do Hot Model Dynamically Pevics Tioe Plot Options
_| @ Model Machines Larger or Equalto 0 HPAW Sym. Genesators 7
|Ind. Machines. LV Sym. Mators, MV Device ID Plot/Tabulate
Sym. Motors LV
Dynamic Modeling Duing Simulation (Time > 0) Starting Load for Accelerating Motors ind Machines, MV ey
V] Include LTC Action @ Based on Motor Blectiical Rating Ind. Machines. LV Busd
¥ Include Starting Device Based on Motor Mechanical Load MOVe Bust
Constant Power Load Wlnad Bus?
Thrsshold Viokage (VLC Lim) 80 W"" -rdr :?:.- .
MG Set @
DetaV/ 5 ey .
Reference Machine Synchronous Machine Damping Main Bus X
Ato for Ja& Nominal Syst ey mect X
s Sub2A x
SubZB X
Frequency Dependant Model Sbld X
Use Dependent Models for Machines and Network Sub3 Swgr X
S22 X
Synchranization Check to Close Tie CBs Sabent Pole Maching Modeling w2 X
& Adto-Sync. Phase fogle @ Method 1 (Enhanced IEEE)
Phase Angle Deviation ¢ Method 2 (IEEE
Frequency Deviation < Appty Saturation Factor Sbreak.
Bus Volage Deviation < Nori-Freq. Dependent Model
Plot & Tabulate [ Creccal
N ] Bl [ | o] [® 5 ' ]
[ — i (o] (o] [omes Bl - & (o] [ox ]| [cme]
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‘/@ Now run a Transient Stability Analysis on this system by clicking on the Run Transient
Stability button on the Transient Stability toolbar. You will be prompted to enter a name
for your output reports, if Prompt is selected.

Transient Stability X

Run Transient Stability
Run transient stability calculation

‘/@ The results of the study can be seen for selected elements on the OLD. The Transient
Stability Time Slider tool can be used to view the results at any time over the selected

study period.
Otility
i Transient Stability Time-Slider ==
i 5.000
CIIEINE >

Main Bus i~ 100 ®
34.5 kV

&0 Hz

Genl 1300 RPM
1.464 pu Efd

34.97 Deg
T1i
i ED )(

1% m| -
2a .86 6300 Al 3% %
13.8 ¥V Grid2 98a " 28 §1121.7 i Gridl 99.27
-d 13.8 kv |#1-+4L- 4.16 ¥V
334.8 41906.1 $2054.2
-j616.5 j780.8 j1504.9
B ]
60 Hz S0 Hz 60 Hz
| E— B
8 awe b
Qg = 2
08.612 o o £ T
Battery2? )
i zﬂl'n];- Y. Mtr2 3 Het
=31 eg Busl
1300 RFM i I% 1784.8 RPM 0.48 kV
Synl Motor, 1250 HP )
Load Model = Centr. Comp |
Inertia = 0.799 MW-SecMVA r 1
e B
A DC System
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‘/@ Graphical results can be viewed by using the Transient Stability Plots. Click this button on
the Transient Stability toolbar. Choose the type(s) of plot that you would like to display by checking
the appropriate boxes on the right side of the window that appears.

Transient Stability x Transient Stability Plot Selection N -3
Q ‘ ﬂﬂll%\t Device Type Device ID Plot Tupe
Transient Stablility Plots S, Mot V EL) Power &ngle [Relative]
...... View transient stability plots Syn. Matars, LY Power Angle [Abzalute]
Ind. Machines, MY
Lo bdolio . 142 Speed
5.1 TS - Generator Relative Power Angle [E=/Eon = M mechanical
Generator Relative Power Angle W
— Gl M
Current
41
Efd
Ifd
40 M achine 2
Check Al
Uncheck Al
EH
FE
5 Carnbine Plats
34
o
2
t ? H 1
Tima (Sac )

‘/@ With the Transient Analysis module of ETAP, you can easily create multiple transient
scenarios, so that you can better evaluate the response that your system will have.
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7.9 Protective Device Coordination (Star)

This tutorial provides a brief overview of the basic operation of the Star Protective Device
Coordination module. It will cover how to create a new Star View and how to add a new device to
an existing Star View. You will need to contact OTI with your Return Key Code so that you can
activate this module.

Creating a New Star View

‘/Ej Start ETAP Demo and select the option “New Project” for this tutorial.

Y3 Click the Edit button on the Mode toolbar.

# File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

EE B0 8 ELHAQE HFH T P Bl @ . & eampledefaut . Phase = 0 # B . @ Device settings - aNsI
5 Base » By Study view - Study View -~ Normal ) [y e [ o8 [0 00 T @ |[345 wo b | EaPlE e 8 - 4

te £ AT e L tPrf e ha opall £ M RT e K X F w2 o B O
»"/’* :::tm the current presentation to Edit I

. Mode.
é”f”

“B  Click the Overcurrent Relay button *# from Edit toolbar and drop it into the OLV1
presentation.

B Double-click the Overcurrent Relay element to open the Relay editor.
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\/@ Go to the OCR page Overcurrent Relay Editor - Relayl [
and then click the [info [ input [Output | OCR [ TCC kA [ Model info [ Checker [ Remarks | Comment
L|_bra_ry button. T_hls |§§5T?u§;un|
will display the Library o Sy e
Quick pick - Relay oct .
d ia|og box. Select [Tl Biock TOC by 10C & combine forthis_les\m
manufacturer GE e Pamme;r;cted Device ID FLA % LRC SF
Multilin and model 000 0 0
735/737 and click OK. e e
GE Multilin 735/737 7] Overcurert
relay data is populated Curve Type [ANSI - Bdremely Inverse Teminl (Phase -
in the OCR page. P> Pickup Range : Relay Amps Prm. Amps
Pickup 20 2 Step:10.0 0 0
‘B  Settherelay as it ‘ > Sepi10
shown in the figure; @) instataneous
ensure that ‘Link TOC
+ |OC for this level is S e Teminal |Phase =
checked for OC1. To Relay Amps Prim. Amps
learn more about relay e . °
settings, refer to the
Relay section in
Instrumentation
Elements chapter of () Ry SRR

the User Guide or
click the Help button.

B Click the Input page. Enter primary and secondary ratings for Phase CT (800:5) and
Ground CT (50:5) as shown below. CT ratios can be entered directly in the Relay Editor
where no CT is connected to the relay. You will need to drop a CT into the one-line-
diagram under Edit Mode and connect the Relay to the CT before running calculations

but viewing a TCC curve does not require the presence of a CT.
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B

B

B

f Cwvercurrent Relay Editor - Relayl M
[info | Input |[Output | OCR | TCC kA [ Model Info | Checker | Remaks | Comment
GE Multilin
738737
Cument \u’oltagelBase
Phase
Teminal ID Type Prim. Amp | Sec. Amp
Phase ~ 00 5 |
Ground
Teminal D Type Prim Amp | Sec Amp
i1 Ground ~ 50 5 |
R 0D W @ (o) [

From the Mode toolbar, click the Star — Protective Device Coordination button to switch
to the Star mode.

/ File Edit View Project Defaults RevControl Libray Warehouse Rules RealTime DataX Tools Window Help
AR EH &6l & EDMAQ R 8 e o @i“ o [E E 48| @ . &L eampie Deraurt * Phase = [ 7 B - @ Device Settings - ANSI
i 3% Base - By study view = Study View + - Normal o By e [F & (0 T L [5a5 o & E P S - &

2l es £ b Forg e [Wle) P g iy fa roil £ 5 85 e H £ F T2z b O

i Star - Protection & Coordination
T%g Switch the current presentation to Star

- Protection & Coordination Mode.
e !

To generate the Star View, select the relay, and then click the Create Star View button
from the right-hand side Star Mode toolbar.

STAR (PD Coordination)

LT P & P BEBR DR

“;gﬁl | Create Star View

Create Star View using selected @ Relayl
devices

This opens a new Star TCC View with the selected Relay1 curve. Star Views for other
protective devices can be generated in a similar manner. Keep Star1 open for the next
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section of the tutorial. Right click on the label tag associated with the curve and check
the Settings options. This will show more infromation related to the relay settings in the

label tag.

9k Star3 (Star TCQ)
B0 80 [y [ B S RN | [0 i R B [DmBiE® X | Sy 5

|- ]

Amps X 100 (Plot Ref. V=0 48)

n = ] L] "

L

= L

"

=

Tris Imtz s Demia o EvaTy SURIUT MR stras e (120 chasaciaE)

Rels Relayl - P
GE Multilin
735/737
CT Ratio 8300:5
ANSI - Extremely Inverse
Pickup = 20 (20 -100 xCT Seq)
Time Dial =1
Sx=0659s 5%=0247 5, 8x = 0126 s
Inst = 20 |4 - 20 x(CT Seq)
B @ malari
B 2 1 = = - k-] E -] L. E i
Amps X 100 (Plot Ref. kv=0.48)
Stars
=t AR Dtz 091120
Locat e, Callfomia BN ETAROT
2245ETE Rev: Base
=75 fon Techaology. Inc Fault Frase
Fllename: DrFecantdfelExample-ANETExample-ANS 101

spunnag

Adding a Device Curve to a Star View

B

B

Switch to Edit mode and then drop a fuse into the one-line-diagram view OLV1.

Double-click the fuse symbol s to open the Fuse editor. Go to the Rating page and
click the Library button to display the Library Quick Pick — Fuse dialog box. Select
manufacturer S&C, and model SMU-20, at 27 Max. kV, with standard speed and size

13E.
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Switch to Star Mode L using the

Mode toolbar. Select Fuse1 and click on

N
Append to Star view button QIL‘ to
open the Star View Selection editor.
Select Star1to append Fuse1 to Star1
view and click OK.

83

.
Fuse Editor - Fuse8 ===
Rating | TCC kA | Model Info | Reliabilty | Checker | Remarks | Comment |
S&C 27KV max. 13E Q
SMU-20 Standard Speed  125kA
Standard
@) ANSI
IEC
Rating
kv Size Cortinuous Amp  Intemupting Test PP
27 - 13 v 125 - EB5  ~
i
Library Quick Pick - Fuse - u
Max Brand Cont Int
A @4 Merufecturer ., Model . v . Spesd CLF _ 0 _ Class ., Tme . |ISee . o . 0 .
i 916 | 54C SMD50 (483 |Slow No Evated |Powerfuss| [[56 |5 125
917 |sec SMD50 (483 |Stendard |Ne Ewted |Powerfuse| [[7E |7 125
Manufacturer
918 |5aC SMD-50 (725 |Slow No Evated | Powerfuss| |[[10E |10 125
Flef
SRS 918 sac SMDS0 725 |Standad | No Erated  Powerfuse| |[EOIRE] 125
520 |s4C sMu20 17 K Ne Evted | Powerfuse| |[[158 |15 125
Link 921 || sac SMU-20 17 Slow Mo Evated | Power Fuss 208 20 125 |
v snde. com 922 |s4C sMu20 17 Standard | No Evated | PowerFuss| |[[25E |25 125
923 |s4C sMu20 17 Very Slow | No Evated | Powerfuse| |[[30E |30 125
goesl 924 [SaC sMU20 |27 K No Evated | Powerfuse| |[|40E |40 125 |
fieteisncs 25 SMU20 |27 |Sw Mo Erted  Powerfuse| |[S0E 50 125 |
»326 sMu20 27 Standard  No Evated  Power Fuse [l (G 125 |
Application 527 sMU20 |27 Very Siow | No Evated | PowerFuss| [[80E |80 125
T s 908 |s8C sMU20 |38 K No Evated | PowerFuss| |[[100E 100 125
928 |s4C sMu20 (32 Slow No Evated | Power Fuse [f| 1258|125 125
930 |s&C SMU-20 38 Standard | No Eated Power Fuse 180E  |180 125
o 931 |sac sMU20 |38 Very Slow | No Evated | Powerfuss| [[175€ 175 125
oles
832 |s4C SMU40 |55 |Slow No Evated |PowerFuss| [(200E 200 125
933 |saC SMU40 |55  |Stendard |Ne Evaed | PowerFuse
934 |saC sMu40 17 Slow No Evated | PowerFuss | +

-
Star View Manager

[7] Filter Star view list by selected component(s)

Star Views Companents

Bus1-TCC Relayi

Genl - TEC "‘&
LiBus TCC ﬂ

Main Bus - Feeder 1

Main Bus - Feeder 2

Main Bus - Feeder 2%
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F'umi 1-TCC

Star2
Stard
Sub3 Swar : XFMR3

Selectdll | [ Deselect Al

Help
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Star1 view opens with the
Fuse1 curve added. Element
or group of elements on the
one-line-diagram can be
appended to one or more Star
views in a similar manner.

©Helpful Tips... /

A faster method to add a new
device to a star view is to select
the device on the one-line-
diagram, hold the Shift key
down, and drag it to the active
Star View.

The color of each TCC curve
can be assigned by pressing the
Plot Options button on the right
hand toolbar.

Sk Starl (Star TCC)

[=][=@] =]

B0 0y (¢ @ QR | B R E ([CumBiE® | X |Gy B ds

Saeconds

Amps X 10 [Flot Ref. kv=0.48) -

0 n = wm m  sm e x = e | |

- i w L
= =
= Em— =
':c ':c
= =
= =

Relsyt - P —

spuosag

e

" x = =

E ]

Amps ¥ 10 [Plot Ref. Kv=0.48)

] ]

Start

Enginesr Opesstion Technoiogy

Flanames DR ecanE iRl el e-ANE I EnamolasANE o1
This Info Is. prinbed on every oulipu

Dabe- 05112015
8N ETAR-OM
R Sase

e Fauit Frase

& eport, 15t remenk line. (120 chamchers)
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Now you will learn how to access a Star View for an existing ETAP one-line diagram.

1. Exit the ETAP Demo and restart it again. From the ETAP Launch Pad, select the
Example-ANSI project.

ETAP Launch Pad

Get Started

- Project List
r—
m Tutorials

o Example-ANSI
» Example-IEC

» Example-NEW

Solutions

Features & Restrictions My ETAP  Request Pricing  User Guide (i) () (f v D Eociery || Bl Sieimcn | & Fostion

2. From the Select Access Level Screen, select Project editor.

Select Access Level X
Project File MNarne: | E xample-&H5]
User Mame | aTl

Access Level

Adrniriztrator

(® Project E ditor () Browser

() Base Editor () Librarian
(2 Revision E ditor () Contraller
() Checker () Operator

Help Cancel

85 ETAP Online Demo



Getting Started

Tutorial

3. When the one-line diagram opens, switch to the Relay View presentation using the

Presentation drop-down list.

3-D Database Toolbar

:E: Base - % Study View T | Study View * % Normal - L]
OLY Presl
oLVl
Study View
7 Relay View (Star Sequence-of-Operation) E@
Utility |:|
v = P e —
eon MR ETAP offers a suite —
= solutions including =
| relay coordination, ¢
E oom) DCRL madular functionalit
]~ from small to large |
[l CEL
Main Bus = \
0 ce2 |;| cBE10
E 5 8 ~ [Relay 10] Menukctwsr [ Wc
51 ocR A= oo
Fusel A DIF1 MAIM L= oo
o= A5 Do
Ts/10/5 uva [(ocet | cE wimin 750
T2 Genl OCR GE Muriin 70
10 MVE AR 7.5 MW [OC= |oaseiceanc |BErc
OC | Basker Ekainc | BETC
@ T | [[oc= |Eskitean [85ic
OCR | Basker Electic | BETC
Ly L [oce | e | mo
o OCRS [ OC | Westinghouse | ¢
ocRa MR | CE MRin H
‘ i @ oCRT [oCe | o= mmm =
[oCm | cewmmim | 2
i Felai | SwaeD [Seman
Tl | sase 0 |senan
CE11
4 CBS
28 2B p o s 3
cB21 CB1z caes =2 cB18 cELS
[ CBE
&= oL @ HRL g seaTE NTW' 1..::mu
28R | cB2z
28 e 3 Het T ) Busl
caPL
0.45 Mvar
. ) CB23
P w |
BC Systes
N e e B e 2
4 [ *
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4. Switch to Protective Device Coordination (Star) mode using the Mode toolbar.

#° File Edit View Project Defaults RevControl Library Warehouse Rules RealTime DataX Tools Window Help

~ B Z B -8 Device Settings - ANSI

EEEEE REOMNQaR 6 H oo EEEES L FEA @5 & pempebeut - Phase \ -
v Study View v <~ Normal e (A 4 ] 00 T e | [345 o b | HE E s B

~ ©

i sz pase - By study view

/] 23 # & Forg v [\ P 45 da naii £ [ 85 et 5 £ T2 e b O

: S

i

Star - Protection & Coordination

Switch the current presentation to Star
- Protection & Coordination Mode.

5. Click on the Run / Update Short-Circuit Clipping kA from the Star
(PD Coordination) toolbar. This will perform a % cycle 3 phase
and line-to-ground short-circuit study for the faulted buses and
update the clipping current for the connected protective devices

accordingly.

6. Open the Low Voltage Circuit Breaker editor for CB22 and go to
the TCC KA tab.

i =2
| Rating | Trip Device | TCCkA | Model Info | Reliability | Intertock | Checker | Remarks | Comment |
06KV max 65kA @ 0.48kV

ABB
K-2000M 3 Pole Size | 2000 &is @
AEB

w  §

p
Low Voltage Circuit Breaker Editor - CB22

| Info

MPS-C-2000
TCCkA Reference kV
@ Calculated © Calculated kv
2 _ 048
() User-Defined ) User-Defined (]
TCC Clipping Cumrent
© Sym. ms ©) Asym. ms kA @ Bass kV (0.48 kV)
3-Phase Fault f Show on TCC 3872 L\\)
Line-Ground Fault f Show on TCC 40.12

TCC Minimum Cument {Sym )
[

kA @ Bass k\V (0.48 kV)
3-Phase Fault { [ Show on TCC o

Line-Ground Fault { [ Show on TCC ]

[ Pin {Digable Short-Circuit Update)

Run / Update Short-Circuit kA

. Run short-circuit and update TCC
clipping current 3-Phase &
Line-Ground k&)

e -3 @@
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7. The short circuit current and base kV values are updated in the Low Voltage Circuit Breaker

editor as shown above.

8. Click on Star Systems from the System toolbar.

AR

Star Systems
Switch to Star Systems

FFEETa
)

-l

9. SelectBus 1 —-TCC from the Presentation toolbar.

ﬂ.!ﬂ@??

- X

3-D Database Toolbar

2 Base - I3 Bus1-TcC

eS|

Le

Genl -TCC

LVBus TCC

Main Bus - Feeder 1
Main Bus - Feeder 2
Main Bus - Feeder 2*
MTR. 5

Pump 1 -TCC

Sub3 Swagr: XFMR3

The following TCC curve will appear:

7k Bus1 - TCC (Star TCC)

LRihGaakt

B Relay View (Star Sequence-of -Operation)
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Location: Irvine, California SN ETAP-OTI
Contract: OTI-12345678 Rev: Base
Engineer. Operation Technology, Inc. Fault Ground
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characters)
L™ <l s
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You can create TCC curves from an existing one-line diagram, just as the one shown above by
simply following the steps shown below:

Creating TCC curves from an existing one-line diagram.

1. Highlight or rubber-band the path for which the Star view has to be created.

5| Relay View (Star Sequence-of-Operation) E@
0 ce2 £ CB1i0 -
t ~ 1 Relzy 0] Menubctuer | W
| OCR3 51 R AEE ool
Fusel & DIF1 OCR AEB oPL
O ASE oPL
Ms/10/5 wva OCRt | cEtmin | 7
T Genl OCRL | GEMEEn [ T
10 MVA B S A 7.5 MK OCE | Baskerlcinc |BET
OCRS | Basler Elecan: | BET
@ OCR Basler Electic | BET.
1 OCRS | Basler Elecane |BET-
Lée B |C = [ MECHEETN | N N
N OCR5 [ OCT | Westhghouee |
OCR4 MR | G hmmn
@ { @ OCR7 OCRE | GE MuRln FH
{ OCRE | GE MR =
Tyt | SweeD  |Sem
Relay 4 Squae D Sena
CBi1
0 CBS .
-
2R 2B EIJ CBa 3
CB24
CB21 CB12 cBe [T . R L
[[] CB& H
R : T4
i SPSTL !
| E | @ MRL % : NTV\ 1.5 ML
Synl 2 o P dezz ) :
1254 me 3 Het T : Busi |
CAP1 : |
0.45 Mvar | H
. ' ) CE23 |
¥ e _ 1 Tl
DC System
34.5 kV Main Substation
? etap One-Line Diagram
Thitwiny Fimer
hest 167 1 Revdon .
Chected by Brale: Drawing = Filenzms:
D Harris, FE A F128-0705 EXAMPLE
4 v

2. Click on the ‘Create Star View’ button from the Star (PD Coordination) toolbar.

STAR {PD Coordination) x

A i s 80 D5

“% | Create Star View

........... Create Star View using selected
devices
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The following TCC curve will appear:

Tk Star2 (Star TCC) =N EoR |~
Bt g | @ QR | 102 #Him R (B | [Cat® | X | 5@
Amps Sub 3 (Nom. kKv=4.16, Plot Ref. k\=4.16) -
m n = " m m " > £ K
- Other 55! |

________________

Seconds
spUoIas

[l CB1%
| -
WAAAL T4 <
A A
. 1.5 MVA .
o822 )
= | Bus1 =
e ]
\
) cB23 \\ I
———t
H = = - I = " = =
Amps Sub 3 (Nom. kKW=4.15, Plot Ref. k\=4.18)
Star2
Froject Example Date: 05142015
Locetio rri SN ETAS-OT
Conimct TS Rev Bese
Enginees n Technoiogy, Inc Fadis Erass
Alenam nEARelExample-ANSTEample-ANSLA
This Indo I prinberd o ey outpot report, st ek line. (120 chamchess)
=
4 k

By clicking on the ‘TCC Plot Options’ tool or double-clicking on the Star View background, the
display options can be opened in order to customize colors, line styles, axis settings, legend,
device labels, etc.

Keep the Relay View presentation open in Star mode for the next section of this tutorial.

Star Sequence-of-Operation

With ETAP Star, not only can you work with the time-current curves, you can also determine the
operating time of protective devices simply by placing a fault on the one-line diagram. The
sequence of operations are automatically calculated and listed in an Event Viewer, which is
dynamically linked with the one-line diagram. This one-step concept utilizes the intelligent one-
line diagram and performs a complete set of actions to determine the operation of all protective
devices. This includes internal shifting (normalizing) of each time-current characteristic curve
based on the individual fault contribution level.
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1. Click on the Fault Insertion (PD Sequence-of-Operation) from the Star (PD Coordination)
toolbar and drop it on Bus1.

STAR (PD Coordination) x

I 2 & 818

2

% Fault Insertion (PD Sequence-of-Operation)

Apply 3P, LG, LL or LLG fault to
determine protective device Sequence
of Operation (SQOP)

7| Relay View (Star Sequence-of-Operation) EI@
Main Bus -|).-\- 40.352 ‘ i %
- K|
ot ies’s g
i z ocr) OCR2
t Relay D] Model | CT Ratio | Device Function | _ Trip Elems
| OCR3 ocre ABB DPU-2000R | 500:5 | Overcument Phase
Fusel A DIF1 ocR2 AEB DPU-2000R | 300:5 |  Overcument Phsse
OCR3 ABB DPU-2000R 00:5 Owercument Ground
T
° P Ys/10/5 M OCR4 | GE Wuliin 7780 | 15005 | Overcument Fhase
OCR4 GE Muitilin T50TE0 1500:5 Owvercument Metral
10 MVA | OCRS | Basler Electric | BE1-GPS100 | 600:5 Overcument Phase
OCRS | B ler Electric | BEI-GPS100| 6005 |  Overcument Neutrsl
OCR5 | Bss ler Electric | BE1-GPS100 100:5 Owercument Ground
OCR5 | Bss ler Electric | BE1-GPS100 800:5 Owercument Negative Sequ
BD ) OCR1 ABB MICRO-51 | 8005 Overcument Phase
OCRT co B800:5 Owercument Phase
MR | GE Wultiin =5 100:5 Overload Onerloed Ph
_@ OCRT OCRE | _GE Wuitiin ZeeFis 1005 Cverload Crerioad Fh
OCR8 GE Muiltilin 268P s 100:5 Owerload Jam
Relay4 | SquaeD | Sepam 1000~| 150:5 |  Overcumemt Phase
Relay4 Square D, M 150:5 Owercument Ground
-0 4128 v &
CB8 Y
an ™ 3125 3
§.019 +3.241
‘cRa A CB19
SPST1
1.5 MVA
Synl
1750 up T
CcAPL " 28.087 kA -82.756
0.45 Mvar
0 e
DC System
Power Sysiem Analyss 34.5 kV Main Substation
Ogeration Techaology, Inc. b o 3 3
17 Goodyaas, Suits 100 tg etap OneLine Diagram
B Irvins, CA 92613 S Sl T
4 »
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2. Click on the Sequence Viewer from the Star (PD Coordination) toolbar. The Viewer displays
a tabulated sequence summary list of actions for the applicable protective devices.

STAR (PD Coordination)

[ SO

Q Sequence Viewer
Open Sequence of Operation Event

Wiewer

-

B Sequence-of-Operation Events - Qutput Report: Untitled

3-Phaze (Symmetrical) fault on bus: Busl

Data Rev.: Base Config: Mormal Date: 05-14-2015
Time (mz] D IF ki) T1 [mnz] T2 [mnz] Condition
175 Ce22 28.087 800 175 Phaze
17 QOCR? 3125 17 Phaze - OCT - 51
500 Cea 833 Tripped by OCRY Phaze - OC1 - 51
20294 aOcR2 0.357 > 20294 Phaze - OCT - 51
20377 CB10 833 Tripped by OCR2 Phaze - OC1 - 51
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7.10 Optimal Power Flow Analysis

The purpose of this tutorial is to introduce the Optimal Power Flow Analysis module of ETAP. As
an example, it will be shown how to determine the optimal settings of system transformers. You
will need to contact OTI with your Return Key Code so that you can activate this module.

‘/@ Switch to Optimal Power Flow Analysis mode by clicking on this button on the Mode

toolbar.
#" File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help
RER SR ®EHHIQQE & F LT 44 @ . L eampleDeraut - Phase = 0 B .8 Devicesettings- AN =
313 Base -y Study View = Study View - /*._Nurmal -_!: » [T _fn & |[345 o 4 B8 S = &2

/0128 £ D ¥ e b P dn e2it £ S R5lae g A F e oz b 0]

P Q Optimal Power Flow

\a/ switch the current presentation to
Optimal Pawer Flow Analysis Mode.

&> EEN

Open the Optimal Power Flow Study Case editor by clicking on the Edit Study Case button
on the Study Case toolbar.

Study Case b
B | | oFF - %% Prompt > Adjustments =

g88 Edit Study Case
Edit the currently selected Study Case

‘/@ Open the Objective page to enter the purpose of your study by clicking on the Objective
tab of the editor.

( Optimal Power Flow $tudy Case Iéj
[ i | GenemtorAVR |  GenemtorMW | ShuntComp |  Adiustment |
Info Objective | Bus Voltage Constraint I Branch Flow Constraint |
Objective Selection
Weight Exponent
Minimize Real Power Losses 100 z I}
Minimize Reactive Power Losses 50 =
[ Minimize Swing Bus Power 100 <
[] Minimize Shunt var Devices 100 <
[ Mirimize: Fuel Cost 100 =
Minimize Series Compensation 100
Minimize Load Shedding 100
[=] Mirimize Cortrol ® Movement m
() Adjustment
[] Optimize Voltage Securty Index m 1
[ Optimize Line Flow Security Index 100 : 1
[ Fiat Viottage Profie 0 =
Hep (o] [ conee

‘/@ To enter the constraints and controls of the study, use the remaining pages of the Optimal
Power Flow Study Case editor. Eligible system elements can be selected or deselected.
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‘% Run an Optimal Power Flow study by clicking on the Run Optimal Power Flow button on
the OPF toolbar. You will be prompted to enter a name for your output reports, if Prompt
is selected.

Optimal Load Flow X Output File Name |t ]

et [
|\€/ﬂ - Mame OPF
P 4 Run Optimal Power Flow
Help ‘ Cancel

Run optimal power flow calculation

‘/@ The results of the OPF study will appear in the OLD. For complete results, view the Output
Reports. The amount of information that is displayed on the OLD can be changed in the
Display Options. Note a new tap setting for transformer T2 is recommended.

% | Study View (Optimal Power Flow Analysis) [E=8E=R ===

utility
1200 MVAasc

10168 *

Main Bus 2N

Synl Mer2
1250 HP 2500 HP

Synl Motor, 1250 HP
Load Model = Centr. Comp
Inertia = 0.799 MW.-Sec/MVA

‘% Optimizing your system to fit a set of specified constraints is now possible with ETAP. The
Optimal Power Flow Analysis module allows you to find the most advantageous way to
configure your system.

94 ETAP Online Demo



Getting Started Tutorial

7.11 Reliability Analysis

The purpose of this tutorial is to introduce the Reliability Analysis module of ETAP. It will be shown
how to run a study, enter equipment reliability data, and view the results of your study. You will
need to contact OTI with your Return Key Code so that you can activate this module.

‘/@ Switch to the Reliability Analysis mode by clicking on the Reliability Assessment button on
the Mode toolbar.

/" File Edit View Project Defaults RevControl Library Warehouse Rules RealTime DataX Tools Window Help

BEH GG & IERGRCNCN O WCN | ﬁ.ﬁ‘ & 3 @ . & eample Default * Phase - B _ @ Device Settings - ANS| -
32 pase - By study view - Study View v - Normal o e (B o [ B 2y 345 PR R BTN } ik L
23 £ AT e B tPrFf S hh e £ D Rl o T oz s 8
o Reliability Assessment
T‘EE Switch the current presentation to
- Reliability Assessment Mode.

‘/@ Select the study case named RA from the Study Case toolbar. To view or modify the
conditions for the study, open the Reliability Analysis Study Case editor by clicking on the
Edit Study Case button.

Reliability Analysis Study Case &J .
Info | System Index Report | Load Index Report [ Plot | ‘
Study Case ID Method ‘
. @ Single Contingency Lausl
[RA] P Study Case v x
() Double Contingency
“|%\ RA - {Z}= Prompt i Branch o
Loading
Loading Category ﬂ Edit Study Case
ﬁOpemﬂng P.Q Edit the currently selected Study Case
Load Diversity Factor Charger Loading
@ None () Bus Maximum ~ Bus Minimum @ Loading Category
() Global *) Operating Load
Study Remarks

Second line of remarks for "RA" study case.

1] rem— ] 0 - =)

‘/@ The reliability data for each element in your system can be viewed or modified within each
element’s editor. This data can be picked from a library or entered manually.
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-

Bus Editor - Sub 3

Infa Phase V Load | Motor/Gen I Rating | Arc Flash I Protection |
Reldit | Renas | Comen |
‘ 416 kV 600 Amps Asymmetrical O kA
Reliability Parameters Library
M TR o
Source
M 4330 Repairfr  MTTF 1000 4 ’7
FOR  22831E-7 MTTR 2 hr
Type
[] Replacement Available Atemative Supply Class
Switching Time
n 10 hr 2 hr
l L

‘/@ Run a reliability study by clicking on the Run Reliability Assessment button on the Reliability
Analysis toolbar. If Prompt is selected, you will need to enter a name for your output
reports.

Reliability Analysis

&0

E=2

Run Reliability Assessment

Run reliability assessment calculation

B

be changed

P

using the Display Options.

Output File Name

==

Mame R

Cheb ] Lo | [coma]

Eancel

The results of the reliability study are shown on the OLD. The amount of data shown can

2] Study View (Reliability Assessment) | =R (=R =)
vtility 3
1200 MVAsc
i 150.5 hr
0.0040 £/yr
! 4%
Main Bus Lo\ 0.0t F
180.2 hr
Genl
7.5 M 0.0940 £/yr
@ 197.83 hr
10 MVA
T2 N 15/10/5 MVE
(er o 0.0 £ L :
2n 0.06% 0 o5 €1V
Grid2 Eohel -0
T 19361 TI 184.77 hr % i 196.4 hr
£1* 1 5 MVA
4 £/ 0.098%
023 ' T
Synl Mtr2 3 Net carl ) 098 £/
1250 mR 2500 HP 0.45 Mvar mus1 0-
112.99 hr 76.413 hr 16193 br 195.96 hr
Synl Motor, 1250 HP 0280 £y )
Load Model = Centr. Comp Q- |
Inertia = 0.799 MW-Sec/MVA
DC System
<[ v
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‘/@ To view the resultant data and indexes for your system, you can open the Output Reports
by clicking on the Report Manager button on the Study Case toolbar.

‘/@ Determining the possibility of failure
for different points in a system can
accurately be accomplished with the
Reliability Assessment module of
ETAP. This can lead to conclusions on how to
increase the overall reliability of your system.

Study Case - X ~ B
G @ o - i3 - B conplee ; SUMMARY
k Eranch
Report Manager Branch Connections ]
Open the Report Manager | BYS System Indexes
Cover
ECOST Ranking ¥
EENS Ranking SAIFI 0.1892 £/ customer 3t
Load
Load Point Report 5 Y
Sector Iter Cost SAIDI 21.6564 hr / customer.vr
Source
Summary % s
Switching Devices | CAIDI 114466 hr /customer intermption

ASAT 0.9975 pu

ASUI 0.00247 pu

EENS 147.892 MW hr /yr
ECOST 333.463.60 8/yr

AENS 6.7224 MW hr / customer yr

IEAR 2255 $/kWhr
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7.12 DC Load Flow Analysis

The purpose of this tutorial is to introduce the DC Load Flow Analysis module of ETAP.

Modifications to the DC Load Flow Study Case editor will be made, and the benefits of creating
different loading scenarios will be investigated. You will need to contact OTI with your Return Key

Code so that you can activate this module.

‘/@ Switch to DC Load Flow Analysis mode by clicking on the DC Load Flow Analysis button.

RevControl Library Warehouse Rules Real-Time DataX Tools Window Help
= Phase - # B -} & Device Scttings - ANSI

#" File Edit View Project Defaults

_-{}ar_ﬂz—-'] B s L daaa s EEEF £ HEN @0 & conpeoeraur
~ By study view ~ Study View =+ Normal ‘::. f.; 345 e & B EE 8 & = &
.”/A’f‘%fwrﬁ tPItF U b B2 0N £ 5 ) 4 ’f*/./_“.-/'&v‘ap@q
DC Load Flow
T‘Eg‘ P Switeh the current presentation ta DC
ottt b s

‘/@ Open the DC Load Flow Study Case editor by clicking on the Edit Study Case button on
the Study Case toolbar.

Study Case

s | %l DCLF

g88 Edit Study Case
Edit the currently selected Study Case

- Complete -

~ *P DCloadFlow

‘/@ The study parameters and limitations are specified in the Study Case editor. Click the
Charger/UPS Operating Load box to update the Charger and UPS editors. Now, when a
DC Load Flow study is performed, the Charger and UPS editors will reflect the calculated
operating load. Also, check the Report Critical and Marginal Vo&? boxes.

DC Load Flow Study Case

Info Loading
Study Case ID Solution Parameters
DCLF Max. teration 99 Precision 0.001
Update

[ Initial Bus Voltage [7] Charger/UPS Operating Load

Initial Condition

Report
Under  Ower Unit -
@ Use Bus Voltage
Critical Voltage 95 105 Operating Voltage
() Use Fixed Value
Marginal Voltage 58 102 Power
Study Remarks

Second line of remarks for "DCLF" study case.

[0k ]| [omon ]

DCLF j elp
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B

Run a DC Load Flow study by clicking on the Run DC Load Flow button on the DC Load
Flow toolbar.

e

DC Load Flow « Output File Mame ﬁ .
R

‘ P—= Run DC Load Flow

IV Run DC load flow calculation

Mame DCLF

Help ‘ Cancel

‘/@ The results of the Load Flow calculation will appear in the OLD. Note that only flows to and
from DC elements are shown. The amount of data displayed in the OLD can be changed
using the Display Options. For complete result data, use the Output Reports. As with the
AC Load Flow Analysis mode, a magenta colored bus represents a marginally under- or
over-voltage condition, and a red colored bus represents a critical voltage condition.

] Study View (DC Load Flow Analysis)

fo o s
Utility B

1200 MVAsc

?

] Study View=>DC System (DC Load Flow Analysis)

mmmmm

T4

1.5 mva
a6 %
5954
g e et var pBusi
0.48 xv 3
3 |

g il
49.857 ysten
=
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B

Open the editor of Charger1 by double-clicking on the element graphic in the OLD. Click
the Loading tab to open the Loading page. Note that the calculated Charger loading that
appears in the OLD is also present here, as a result of the change made in the DC Load
Flow Study Case editor. Click the Info tab to return to the Info page. Disconnect the
Charger by clicking on the Out of Service box. Click OK to save and exit the editor.

DC Charger Editor - Chargerl @ DC Charger Editor - Chargerl @
Info | Rating ‘ Loading | 5C | Hamonic | Reliability | Remarks C.ummentl Infa |F\a(ing I Loading | 5C | Hamonic | Reliability | Remarks Cummentl
| AC D48kV 500KVA DC 250V 1530 A | AC D48kV 500KVA DC 250V 1530 A
‘ Charger Loading for AC Load Flow Info
Loading Category {Charger 1]
Loading Category | % Loading kW ac kvar ac kWdc |[kW Losses AC Revision Dat:
_ £ [Bus2 ] 04gkv ievision Data
1 |Design 100 425 263 382 43 -
2 |Brke 100 25 | 263 | 3w 4 s [DCBusT ] 250V Base
3 [Full Load 58 247 153 222 25 Eouipment Condtion
4 | Summer Load 0 0 0 0 0 @
5 |Wirter Load 0 0 0 0 0 Tag# Senvice ) o
7 |Emergency 0 o o o o
8 [Shutdown 0 0 0 0 0 N
Description
9 [Accident 0 0 0 0 0 Corfiguration
10 |Load Cat 10 0 0 0 0 [} Data Type Normal
al | o[ =
Operating Load Type Demand Factor Connection
W var KW Continuous  Intermittert  Spare @ 3 Phase
EEIEEE== “[3) @ = HEEISkE= *|3) @ =

Open the editor of UPS-1 by double-clicking on the element graphic. On the Info page of

the UPS Editor, click the Out of Service box to disconnect the UPS. Now the only power
source in the DC system is a battery.

UPS Editor - UPS-1 oz
Info |Rating | Loading ISC Imp I Duty Cycle | Hamonic I Reliability I Remarks | Commentl
‘ AC Input 0.48kY  Output 048KV 200 kKW DC 125V
Info
3 [Fod
e
In Bus|Bus2 048KV
Out Bus|Bus .42kV Revision Data
DC Bus | DCBus4 125V Base
Equipment Condition
Tag# Service G gul
Description
Configuration
Data Type Estimate - ’T
Priority  Crtical M Status Continuous -
Demand Factor AC Connection
Cortinuous Intermittent Spare @ 3 Phase
100 50 0 1 Phase
[ s - (2]
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‘/@ If you run the DC Load Flow calculation again, you will be able to see the loading that will
be placed on the battery under these conditions. Click the Run DC Load Flow Analysis
button to run the study again. Note that this situation results in critically under-voltage
buses. Conclusions may be drawn from creating scenarios such as this.

2 Study View=>DC System (DC Load Flow Analysis) = e
Busz ;

0.a8 I)

x
Ds-l’oad Flow s o
\ 222 A
!V 500 VA/382.5 BR
P—= Run DC Load Flow
%V Run DC lIoad flow calculation R . [
Batteryl =0 v 13024 120 kvA
7800 an s

FEENEER

Cable1s

DCImpl o a6 ¥
9.5

51262 ww 42 k|422.208 g% DCBus3
20 v w00 *
50 261 &w 351208 ow T e 125y |H8.218 &W isez i0.851 &¥
Rl
3u
Future Renewable Enezgy Emu “‘ - DCLumpt DCEDS DEStLoadl J— DCED3
Expanzion
E 100 kW 1 kW 20 N 2 kN 1 kW

DCBuss
250 ¥

Invi

‘/@ This is an example of a simple way to simulate a loss-of-power scenario in your facility.
ETAP allows you to creatively customize scenarios to suit your needs.
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7.13 DC Short-Circuit Analysis

The purpose of this tutorial is to introduce the DC Short-Circuit Analysis module of ETAP. It will
also be shown how to create and save multiple study cases in the same project file. You will need
to contact OTI with your Return Key Code so that you can activate this module.

‘/@ Switch to DC Short-Circuit mode by clicking on the DC Short-Circuit Analysis button on the
Mode toolbar.

t# File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

REE SE & EDONQAR & kR # @ . % cample Defautt - Phase - B ;@ Device Settings - ANS|
3 Base - By studyview + Study View + ~~ Normal o B e (AR ] DT e |34 wo S = & _: @8 pocsc

— 3£ pFer e Yo PEAR G ot £ 58t A + L w2 2 590

I 0 DC Short-Circuit |
T%E =F uiteh the cument presentation to bC
o

Shart-Circuit Analysis Mode. |

‘/@ Buses can be selected to be faulted or not by simply right-clicking on them and selecting
Fault or Don’t Fault. Buses can also be selected for faulting from the Info page of the DC
Short-Circuit Study Case editor. Deselect DcBus1 as a bus to be faulted.

7] Study View=>DC System (DC Short-Circuit Analysis) |E=8E=R "0

? :

0las kv I)

Batteryl
DCBusl...

Fault l}

Thickness
Bus / Node

Colors
Alignment
Rotate Ctrl+R

Connector

Pl
M—-aH
Q_;
§m—

B m—

Group Ctri+G/U )
Closed, Position A

In Service

State »
Classification »
Visible, PD

Lock

Info Annotation

Result Annotation

»
»
Datablock 3
»
»

Trace

Find in... Ctrl+F

« b

‘/@ Run a DC Short-Circuit study by clicking on the Run DC Short-Circuit button on the DC
Short-Circuit toolbar. If Prompt is selected, you will be prompted to enter a name for the

output reports.
Cutput File Name @
DC Short Circuit X

- L
‘ ﬂ| MName DCSC
i Run DC Short-Circuit
Help | Cancel

Run DC short-circuit calculation
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‘/@ The results of the study will be displayed on the OLD. The amount of data displayed can

be changed in the Display Options. Full results can be viewed in the Output Reports.
2] Study View=>DC System (DC Short-Circuit Analysis) E@J

Battery1

DCFus z=s o
DCBus2 CEIESY &2 xa 0.0%
. 10.26 kA
2
Renevabls Energy peEp2 peEn3

‘/@ You can create a new study case, based on the same OLD. Make the Project Editor the
active window. Then, right-click the DC Short-Circuit study case folder, and select Create New. A
new number will appear beside the folder, indicating the total number of study cases.

System Manager ax
= One-Line Components

= Distribution Companents

= Multi-Dimensional Database

{23 DC Control Systems - 3 - Study Case S
{3 Distribution & B8 ocsc ® *# bcsc - Complete

(-] Dumpster
=T nGscL 2l

{20 Ground Grid Systems

€ Ol g ‘D select the new study case from the drop- down

: menu on the Study Case toolbar. Click the
s Qmensan2 Study Case Editor button to open the new
i o study case editor.

J- (2 DC Short Circuit -1
sy Creste New J
- Drstrmoumon-smore crea—
{2 Failure Mode Analysis - 1

nd Sen|

Sh
-2 Load Flow - 5 E
{2 Motor Starting - 2

-3 Optimal Capacitor Placeme
- Optimal Power Flow -1
-] Railway Traction -1

[0 Reliability Analysis - 1

-3 Shert Circuit - 7

-] Star Analysis - 2

G- StarZ-1

{3 Supenvisory Control - 1

& elanced 3-Phase Short (
{2 Voltage Stability - 1

I~ Rules & Libraries
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‘/@ Give the new study case a name in the Study Case ID field on the Info page. Next, set up
the study case conditions by selecting the desired criteria. Click OK to save the setup and
exit the editor.

DC Short-Circuit Study Case . =

Irfo Source Model

Study Cas: Report

Charl Contribution Level e
Lindos, S
DC Short Circuit Study Case - [0
Bus Selection Source Madel
Fault

0BT Charger Contribution Battery Contribution

BEEE:% () Edttor Selection @ Editor Selection

DCBus4 - .

DCBus5 (2 Constant Cumeni _ Constant Cument

@ AC System Short Circuit Impedance (71 Vo Behind Battery Impedance L]
Study Remarks
Mator Intemal Voltage Short-Circuit Contributions Based on
Second line of remarks fol
@ 100% of Motor Rated Volage (@) Load Status
Charl () Percent of Motor Rated Voltage () Loading Category
(]
T e () Both Above Options
o | (o] [ores

Now you can run a DC Short-Circuit Analysis with the new study case, by clicking on the

Run DC Short-Circuit button on the DC Short Circuit toolbar as it was done previously.
Note the change in fault current contribution from the charger.

=] Study View=>DC System (DC Short-Circuit Analysis)

Busz ;
0.82 ww

(BN EoR 5

% Run DC Short-Circuit

=8 Run DC short-circuit calculation
Batteryl EREE

‘% With ETAP, you can easily create and save many different study case conditions, all within

a single project file. By means of a simple drop-down menu, changing from one case to
another is fast, and makes the comparison of results effortless.
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7.14 Battery Sizing and Discharge

The purpose of this tutorial is to introduce the Battery Sizing and Discharge module of ETAP. Two
functions can be performed within this module: You can determine the cell size necessary for your
system with the Battery Sizing calculation, or analyze the performance of the existing battery with
the Battery Discharge calculation. You will need to contact OTI with your Return Key Code so that
you can activate this module.

B Switch to Battery Sizing and Discharge Analysis mode by clicking on the Battery Sizing
Discharge button on the Mode toolbar.

fn; File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

ER SR & ELENQ a8 8 i T 4 @ . & eample Defaurt - Phase = B 7 B - @ Device scitings - ANSI =
3 Base + By study view »  Study View » - Normal - o 5] [ o 345 (AR SR TR R - -y T R B8 es

: LB
— 2s £ AFerg i W P IR eatr £ 5 R3ae K ¥ F w2 b 0T
+ — Battery Discharge & Sizing

Switch the current presentation to
Battery Discharge & Sizing Mode.

‘% Open the Battery Sizing Study Case editor by clicking on the Edit Study Case button. This
will allow you to choose the battery that is to be sized and to establish your sizing criteria.
Choose Battery1 and click OK to accept the criteria defaults.

DC Battery Sizing Study Case &] .

Info |Sizing I Discharge I Adjustmert | CsSD |

Study Case 1D Battery Characteristic Curve
Battsize Use Time-Amp Curve Interpolate at Fived
— .-'-".I'HD
Battery @ Use AH-Amp Curve Interpolate at
Batteny - DFied AH @ Fixed Amp
Load Model Calculation Method Report
3 )
@) Based on Type of Elements ) Load Summation Skip Tabulated Plots
) Based on Duty Cycle Type @ Load Fow Calculation
Load Comection Factor
Duty Cycle  Mormal - @) Battery Min. Temperature 2500 °C
1 User-Defined Temperature
Duration Hours
@ Duty Cycle Span Aging Compensation 125
Diversity Factor 00 % Inttial Capacity 50
Study Remarks
Second line of remarks for "BattSize" study case.
Batisize - hep | [0k )| [ cones
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‘/@ Run a Battery Sizing study by clicking on the Run Battery Sizing button on the Battery Sizing
toolbar. You will be prompted to enter a name for your output reports, if Prompt is selected.

Battery Sizing x
+ -

Run Battery Sizing

Run battery sizing calculation

‘/@ Once the calculation has completed, the recommended sizing data will be displayed in the

OLD. Complete results are shown in the Output Reports. Note that this calculation used
loading data from an internal load flow calculation. For convenience, the Battery Discharge
Time-Slider allows you to view the power flows at any time interval.

UPs-1

DCBuz4
DCBus1 2
Battery1
DCCanv1
2 Serings 5l
Se50 a8 [
121 ceas 3
234.08
29 Plaves/cell
247,42 0 )
DCBus2 - 25
247 .43 W
27.85 kW
Euture Renewable Enexzgy * DCLumpl DCED4 DCStLoadl DCED2 DCED3
Expansion
DCBas 492 Battery Discharge Time-Slider =]
e 295 18 Time s
&2_295 kW (

Invi

‘/@ You can also run a study based on a load summation method. You can change the method
on the Info page of the study case editor. To modify the duty cycle of a piece of equipment,
open the Element editor and click the Duty Cycle page. The duty cycle is a user-defined
field that can be entered to reflect manufacturer or design specifications. A graphical
summary of the each duty cycle is automatically shown.

DC Composite CSD Editor - DCED2 =
Ifo_| Rating | Duty Cyele | Rematks | Comment
Duty Cycle
Duty Cycle Category [Homal -
ctive [Random [ Type Name Amp_ [ sttme | Duat
1] x Constert Z_|ConstZ-1 0520 | 1000 | 001+
2| x Corstart Z_|Cansiz:2 1143 | o0 | o]
3] x Corstert Z_|CorstZ3 1765 | 100 | o1,
KTl G
Non-Random Del Random
= DC Battery Sizing Study Case [
s <P ) |[—— =
= b | [ g [ ocimon [eanen]
50
s = Study Case ID Battery Chareterstio Curve
= Batoze Use Time-Amp Curve Ftemoate ot Fued
EE T T Amp
By ® Use AH-AT Curve Interpolate ot
By} hd Foed AH @ Fieed Amp
g2 — Feper

[¥]Skip Tabulated Plots

) Load Flow Calcuiation

Load Comection Factor

Duty Cycle  Nomal v | (@ Battery Min. Temperature %0 T
User Defined Temperature:
M| ouston tom
@ Duty Cyce Span ‘Aging Compensation 25
Diversty Factor 10 % Intial Czpacty EE3
Study Remarks

‘Second Ine o remarks for “BattSize” study case.

(3] e B[] [
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‘/@ Run a Battery Discharge study based on the existing battery characteristics by clicking on
the Run Battery Discharge button on the Battery Sizing toolbar. The Battery Discharge
Time-Slider may again be used to view the flow from the battery at any time interval.

ups-1 [T
=
Battery Sizing X
a DCEus4
DCBus1 =
Batteryl
DCConvl i
& sering o w Run Battery Discharge
7800 RE K} Run battery discharge calculation
122 Cells 3 D—'r
248.058 ——
2% Plates/Cell o .32
Z4B.3Z KW b DCImpl .
=2 DCBuc4 DCEus3 23
37

Cablels

v
B
ow
w
4
"
=

e

o %

L

g

m

&

=

DCEusS 051.3%
2
Battery Discharge Time-Slider @

€2.868 kW .
i = Time - 0- |

DCHachi

o

‘/@ The discharge plots can be viewed by clicking on the Battery Discharge Plots button on the
Battery Sizing toolbar. The plots are an excellent way to analyze your results.

Battery Sizing
+ - e (L
@ big
Uﬁllﬂ], Battery Discharge Plots
UL view battery discharge plots
7 | BattSizing - Battery Voltage | = E=R |

Battery Voltage

— Bamen)

100 200 £ 480 s

B The Battery Sizing and Discharge module of ETAP allows you to analyze your most reliable
source of backup power effectively. Showing results in both numerical and graphical form,
the results from ETAP are easily interpreted.
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7.15 Underground Raceway Systems

The purpose of this tutorial is to introduce the Underground Raceway Systems component of
ETAP. It will be shown how to build a basic system, as well as perform calculations using an
existing system. This module is disabled in the demo version.

‘/@ Switch to the Project View window by clicking the Window button at the top of the screen,
and selecting the appropriate choice.

#° File Edit View Project Defaults RevControl Library Warehouse Rules RealTime DataX Tools | Window | Help

GERER &N 5 @g_‘]‘f E E 4 d Cascade L.
2 pase - By study view - Study View -+~ Normal - o [T 4 Tile Vertical Wt

/13 £ b Fera e & P s b &l e

Sync Presentations

L]

wi

[

Fit Presentation

Close All Presentations

1 UGS2 (Calculation Mode)
2 UGS1 (Calculation Mode)
3 OLV1 (Short-Circuit Analysis)
4 OLV Pres1 (Edit Mode]
5 Relay View (Edit Mode)
. 6 Study View (Edit Mode)
7 Main Bus - Feeder 2 (Star TCC)

‘/@ Right-click the U/G Raceway Systems folder to begin a new Underground Raceway System.
Select Create New by clicking on this. A new UGS window will appear, entitled “UGS3.”

System Manager o x
Lj One-Line Components
Lj Distribution Components
H Multi-Dimensional Database
Ba Presentations -

D Cable Pulling Systemns - 1
[:| DC Control Systems - 3
[“_‘| Distribution

D Dumpster

{7 G5

[:| Ground Grid Systems
Ela One-Line Diagrams - 4
EI [ OLV Presl

[ DC System

- [ Sub3 Net

[ Sub2A-M

= [ oLl

[ DC System

- [ Sub3 Net

[ Sub2A-M

[ [ Relay View

(- [ Study View

m

[-{Z7) Star-9

B--a Underground Rareway Swustems - 2
- [ UGSL Create New
- [ UGS2

-5 Study Cases

-( Are Flash - 7
D Battery Sizing - 3
[:| Cable Derating - 1

B SN
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‘/@ Add a raceway by clicking on one of the four types of raceway buttons on the Edit toolbar.
Edit X

I~

New Duct Bank Raceway

E zist Nevl

‘/@ Add a new conduit to this raceway by clicking on the New Conduit button on the Edit
toolbar. Your UGS view should now look like this:

Create a new duct bank raceway

5] UGS3 (Edit mode) =
. 10 20 30 40 50 GO
N IS R SR NS SR W RN SR WS R ST
TR L
5
o
Eisttla 7]
) e conaut ]
[ Create a new cable conduit 3
307 ..................................
D T T T IR K

B You can continue to add elements in this manner until your system is complete.

‘/@ Switch to the eX|st|ng “UGS1” by clicking on Window and selecting UGS1.

UGS (Calculation Mode) ~E

E1 File Edit View Project Library Warchouse Rules Defaults RevControl | Window | Help e ,,.I

ERISR| & 888 e mH EE HEE | coscae | [Phase ; :

i 3} Base - B uest i - <% [Normal i & Lo B @ o - = Steadystate - i
= Arrange Icons

Close All Presentations

1 Ry View [st3a s i B e O pratic P P G PO VPO PO R s PO L PR SRR PO

v
o=
P

2 Study View (Edit Mode)

r

3 UGS2 (Edit mode)

4UGS3 (Edit mode)
@ @ V| 5UGSH (Calculation Made)

Cabled i Csbled  Czblel CahlEE =

W O @

Cables Cable2

AR
Iy s
£

#
N
1)

Steam Pipe

ﬂ ﬂr;_ﬁ
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‘/@ To perform cable derating calculations based on the active underground raceway system,
click the U/G Cable Raceways button on the Mode toolbar.

Mode *
| =

/ Edit
Switch the current presentation to Edit
Mode

“B Double-click the “soil’ (the background of the UGS window) to open the Underground System
editor. Here you can enter the temperatures that your calculations will be based on.

Underground System - UGS1 I. =RACE X
D UG Temperature
Ambiert 35 °C
Sail

Tupe | Clay wet - Wwamning 80 C
RHO a0 Alarm 30 T

Heat Sources Racewaps
Distance Distance
D Hariz.  Wert. D Horiz.  Wert.

Steam Pipe

| [uﬁs1 v][ tndo || Find | Help | (0K )| [ Cancel|

‘/@ Switch back to the U/G Cable Raceways and run a Cable Derating calculation (Steady State
Temp.) by clicking on one of the five calculation buttons on the Cable Derating toolbar.

Mode x Cable Derating

eI 1 —_— 0C i v g §%% HE1 g3
&ss a-n.u-) l::‘l-p Ee ml-/_'— 111 BN

‘ &%? Steady-State Temperature

[ p——

00

m U/G Cable Raceways

Switch the current presentation to

£ Steady-state cable temperature
Analysis Mode

calculation
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‘@ To show the results, click the report manager icon in the toolbar and select a summary
report. The calculated optimal cable sizes appear here.

Wﬂaﬂmﬂ

Open the Report Manager
Project:  Example ETAT: Page: 1
Location:  Irvine, Califomia 14.0.0C Date: 09-15-2015
Contract:  OTI-12345678 N ETAP-OTI
Engineer:  Operation Technology, Inc. Study Case: CD Revision: Base
Filename: ~ Example- ANSI Study:  Steady-State Temperarure
‘This info is primed on every output report, 15 remark line. (120 characters)
Summary (RW1)
Current Temp.

No. Cable ID Conduit/Location ID Size Amp 'c

1 Cablel-lA Conts 40 50.00 6.0

2 Cablel-1B Conds 40 60.00 63.70

3 Cablel-1C Conds 40 60.00 63.70

4 Cable Cond} 750 24200 7301

5 Cabie3-1A Cond’ -3 4700 6432

6 Cabled1B Conts 2 4700 6432

7 CabledIC Cands 2 4700 6432

§  Cables-1A Coats 40 20,00 61.26

§  Cables-1B Cands 40 2000 61.26

10 Cables-1C Condf 40 20.00 61.26

11 Cable3-2A Candf 4 20,00 61.26

12 Cables-2B Condé 40 20.00 61.26

13 CabiesedC Conds an 20,00 61.26

14 Cableb-1A Cond2 30 156.00 7851

15 Cablesu1B Cond? 30 156.00 7451

16 Cabled-1C Cond? 30 156.00 851
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7.16 Ground Grid Systems

The purpose of this tutorial is to introduce the Ground Grid System component of ETAP. An
overview of how to build a new ground grid system will be given. This module is disabled in the
demo version.

‘% The Ground Grid Systems Presentation is a separate application within ETAP. You can
create new grid systems by clicking on the Ground Grid element button on the AC Edit
toolbar and then clicking in your OLV to place the element. Double-click the grid graphic
in the OLV to open the Ground Grid Presentation window. Choose a default calculation
method to begin.

ACE.. X

2 ETAP Ground Grid Design L x N

Study Model

{+ |EEE Method
™ Finite Element Method [FER]

Help | ak ” Cancel |

B #% @ = it 5k 2 & [

&z

ﬂ%ﬂ*ﬂﬂﬂﬂh@%@%@@%%
T "o

7 s
‘/Ej The Ground Grid Presentation will appear in a new window. Select a pre-defined grid by

clicking on a choice from the IEEE toolbar. Click anywhere on the bottom blank section of

the window to place the grid.
¥ Ground Grid Systems - Grid3  Revision: Base [P

File Edit View StudyCase Default Help
Dls|e| Sa] 4[58] 2|« ol 2lalE # 2|

“LIAF::]D;\l

IEEE
Toolbar

=643 V=52 NUM
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/B

The Ground Grid Presentation window will now appear as below.

¥ Ground Grid Systems - Grid3  Revision: Base (= [ E [
File Edit View StudyCase Default Help

=] l=] o alamE # 7
R AT TN AN AN

X=1210 Y= 04

NUM

Help | ox_|| Cance\|

IEEE Group Editor eS| | IEEE Group Edif .
Gonductors | Rods | Conductors  Rods |
Grid Size # of Conductors Material Constarts Rods Material Constants
Lx.leng [50 ft X jon Canductivity Hof Ro i@ Conductivity
100.0 000
I L short [25 # |
Apha Factor Aipha Facior
[oomE Dizmeter [0.75 inch oo
Ly.long [50 it ¥ Diretion o
Ko Factor actor
Length
Iy =t |5 i @ 234 pjin e 73
Fusing Temperature Fusing Temperature
e i . Coes Amzngement [Rods Throughout Grd Area - o
it = No Ground Rods
1.64 [} 4/0 « | AWG Acmil Resistivity (.20 C Ro Resistivity @ 20 C
172 e
Type [Copper. annedled softdrann =
Themal Capacty Themnal Capacity
cot (3 sa 342 342

Help ‘ oK | Cancel

To view a three-dimensional display of the
grid, use the scroll bars in the upper left
corner of the Ground Grid Presentation
window. For an automatic rotation
around the vertical axis, double-click

on the 3-D display.

To add or remove rods or conductors from the grid, double-click within the T-Shape. On

the Conductor page, you can change the number of conductors lying uniformly in the
horizontal or vertical direction. On the Rods page, you can select a grounding rod
configuration.
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B

You can also modify the resistivity and thickness of the layers of soil underneath your grid.

Double-click anywhere in the soil portion, in the upper right corner of the Ground Grid
Presentation. The Soil editor will appear.

g =
Sol Edior |
| Resistivity Depth
ohm-m Material ft
Suface Material [2500 [Flean Imestane =] [os
Top Layer [1000 [Dry soil] j [5
Lower Layer [100 |Mmsl sail j
Help | oK || Cancel
=

‘/@ Switch to calculation mode by clicking on the Ground Grid Study button on the Mode toolbar.
Run a ground grid calculation by clicking this button on the Ground Grid toolbar.

Gro.. [
Ground-Grid Calc

= Enter Output Report Filename =]
Mode =] )
v F'r;# Hame [GES5Tul
Ground-Grid Study| A* Hep e

‘% The Summary and Alert window appears after the calculation has completed, notifying you
of any exceeded conditions.

] =

Summary and Alert I

Result Summary

Calculzted Tolerable
Volts Valts

Touch | 7333 695.1
Step | 113161 272882

GPR | 15023.1  Volts Rg | 7432  Ohm

AMam & Wamings
The maximum Touch Voltage exceeds the tolerable limits
The maximum Step Voltage exceeds the tolerable limits

Spacing between parallel conductors is smaller than 2.5 m or is greater than 22.5m

Close Help
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7.17 Cable Pulling Systems

The purpose of this tutorial is to introduce the Cable Pulling module of ETAP. It will be shown how
to model a pull path, and how to run a calculation to determine the sidewall pressure and total
tensions. This

module is disabled in the demo version.

One-Line Components

Distribution Components

(00| | e

Multi-Dimensional Database
(=49 Example-ANSI - D\Pecanf4Rel\Exampl »

‘/@ To begin a Cable Pulling study, activate the Project Editor view. o Configustions
Double-click the Cable Pulling Systems folder and select any Dy
existing study presentation. To create a new system, right- e g

click on the Cable Pulling Systems folder and select Create <63 Presentations

(27} Cable Pulling Systems - 1
New.
D D HTIe

(2] Dumpster
23 GIS
-] Ground Grid Systems
|2 One-Line Diagrams - 4
-] Star-9
[ Underground Raceway Systems
=429 Study Cases
[ Arc Flash -7
-[_7]) Battery Sizing - 2
|2 Cable Derating - 1
-] Centingency Analysis - 1
23 DC ArcFlash - 3
- DC CSD Analysis - 1

m

‘/@ The characteristics of the pull can be outlined in the Study Case editor. To open this, click
the Edit Study Case button. Set up the study conditions then click OK to save data and
exit the editor.

Cable Pulling Systems - CablePulling  Revision: Base

File Home View Help Q Type a Command
H M @ .I‘_‘-_ 'ﬁ.. Study Case List @ E Prompt M %
@ ) & B
Existing New  New Create | Edit Calculate Options  Print
Cable Cable Segment New Cable Pull v
Edit Edit Cable Pull Study Case / Scenario Run Study Output List Output Reports Report Format Display
7
Study Case ﬂ
Properties ]
Study Caze ID Blart
<F1 ¥ Ao Display
Cable Tolerance 3-LCable Corfiguration
Weight 5 % & Cradied
Outside Diameter | 5 % " Triangular
Max Allowable Tension Resl to Conduit

Reduction Factor |

Cable Len, !
RF-123 I 0 % i 8=

RF-1/C i 20 % M“g:ﬁhod
RF-3/C l 0 % (o

P — R T
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‘/@ To open the Conduit editor, double-click the conduit in the upper right portion of the Cable
Pulling Presentation window. Set up the physical characteristics of the conduit, or leave
defaults and click OK to save data and exit.

=5

Properties l

Info

[] |Condu'rt

Type |OTHER -

Dimension
Size oD Thickness
[Eoo IR [ 6625 [ 0300

Friction Factor il

Segments Bends 0.0

S [ 35

Undo

Help | QK || Cancel

‘/@ To add a cable to the conduit, click either the New Cable or Existing Cable button, and then
click your mouse inside the conduit. The added cable will appear inside the conduit. To
set up cable characteristics, double-click the cable. The Cable editor will be shown. To
delete a cable from the conduit, simply click to select the cable, and press the delete key.

Cable Pulling @ Cable?
il Conduit
Exist Cable MNew Cable

% Fill = 33.5
‘% To add another segment of conduit to your pull path, click the New Segment button.

Cable Pulling

==
L] [1]2

{Hew Segment

‘/@ The physical characteristics of the routing itself can be entered using the fields in the bottom
half of the Cable Pulling Presentations window. As the data is entered, the 3-D display in
the upper left portion of the window will show the modifications.

SeamertMame | 4B [Eec [to [Toe [EF
Lengh | & [ 410 [ 170 [ 12 |5
Slope [ an [ [ 7 [0 B

I |
Bend Location EEN [cor [ D1 EE1

Horizontal Angle ’T ’T ’T ’T
Bend Radius 3 3 3 3
‘/@ Now that a pull path is laid out, you can run a calculation to determine the maximum tensions

for your system. Click the Calc Cable Pull button to begin the calculation. You may be
prompted to enter a name for your output reports.
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Enter Cutput Report Filename [ﬁ |
Cable Pulling =
Name [CPReport
== &L, o]
— Help ‘ m‘ Cancel
Calc Cable Pull -

‘/@ If any specified condition on the study is exceeded, the Summary and Alert window will
appear and the Alarm or Warning message will be shown.

[

Summary and Alert

Result Summany

Max. Allowable Pulling Tension 18003  |bs
I Equivalent length of cable for pulling off the reel 0.0 ft

Total Length of Run (Pull) 615 ft

Alarm & Waming

Cable tension for reverse pull exceeds the side wall pressure limit

‘/@ The more detailed results of the calculation can be found by scrolling down below the input

routing data.
Note that exceeded conditions will be displayed in red.
Tenzionz [lbz]

FwDPull | i 293 5EE 1010 1026
REWV Pull [ 1299 1381 178 14 0 i
tax. Sidewall 1237 1237 1237 flzaz

‘/@ The Cable Pulling Systems Presentation of ETAP makes planning or designing a new cable
routing easy. Detailed data entry allows complex pull path geometry to be outlined, and
therefore an accurate solution is obtained.
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7.18 Panel Systems

The purpose of this tutorial is to introduce the Panel Systems module of ETAP. It will be shown
how to connect panels to buses and to other panels, as well as how to enter loading data into the
Panel Schedule page. Note that you cannot add new panels in this demo, but you can browse
the existing panels in the example project.

‘/@ Ensure that you are in Edit mode. Open the composite network Sub3 Net by double- clicking
on it.

;’ File Edit View Project Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help

EN=AS MoAERe IERSNCHCNOWCR:) ¥ ﬁ.;j_?‘ o # @ - & emple Detault * Phase /B - @ Device settings - ANSI
332 Base = By studyview - Study View v - Normal - [y me [A 4% .l Tha® | [345 w b | EHaHF e & - 8

£ £ D S0y e LB
/ Edit I
Switch the current presentation to Edit

. Mode.
51

‘/@ Connecting a panel to a bus is the same as with any other OLD element. The default
connection pin of each panel is the top connector. Note how Panel11 is connected.

PrF S b s £ ek F LT 2 I

MainPNL
3Ph-4W
Té \AlA/
50 KVA | "
PNL1 240 V PNL
3Ph-4W 0.24 KV

B8

Pnl2
1Ph-3W

‘% Double-click Panel11 to open the Panel editor. On the Info page, notice the panel is a three-
phase element. On the Rating page, you will see that the rated voltage is 0.48kV to match
the connected bus voltage.

Panel Schedule - SubPNLL

=

Info | Rating | Schedule | Summaty | Equiv. Load | Remarks | Comment

[ odekv 1504

fo

1D SubPNL1
Revision Data

Blement | MainPNL

Equipment

Tag#

Name

Description

Base
Corfiguration
Nomal

Main Discornect (@ Close
Status * Open

Condition

@i
Service

Data Type | Estimate - Priority | Critical - O Out
Siate
Phase Arangement Connection
3) 3-Phase
@ ABC %) CBA %) NEC st CKT A
=
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“B Onthe Schedule page, the individual panel slots can be filled by clicking on the corresponding
Link box, and selecting an option from the drop-down menu. If you want to connect a slot
to an external element, choose one of the four Ext-X slots. Note connections #2 and #8 are
designated external. The Summary page of the Panel Schedule editor details the total
loading on the panel.

p
Panel Schedule - SubPNL1 =

Info | Rating | Schiedule | Summary | Equiv. Load | Remarks | Comment

EEREED

G BEE
[ Description |Rating/Limt | Loading | Protective Device | Feeder|

# |Phase| Pole Name Link State Status Load Description
1 oH Non-Cortinuous
Cortinuous
Cortinuous

Maint_ Shop niemal 5 ||Small Appliancs Cortinuous
Kichen Cortinuous

Intemal

=]

1 |General Recp Intemal Cortinuous |
=

ffj If you have a 3-phase panel and would like to attach a 3-phase load to it, you need to change
the number of poles. As a result, three slots are used in the panel.

[[Panel Schedule - SubPNLT ===
ifo | Rating | Schedule | Summary | Equiv. Load | Remarks | Comment
| osekv 1804
a 5E2
| Descrpton | Rating/Limt | Loading | Protective Devics | Fesder |
# _|Phese| Fole Name Link State Lo=d Type Status Load Descrption
A |1 |Heater1A Intemel Heating Non-Cortinuous
B |1 |Gg-AmexFm |intemal General Lig Continuous
hd = ema Continuous
A [T
B2
C ture Spare
2 [ A 3 [5AMUmt Intemal mm
40
6] cC
8 | A |1 [MairtShop Intemal
10| B8 |1 [Kichen [Intemal | Em |[Kechen NDU |Continuous
12| C |1 |Generl Recp. |Intemal [ Receptacle NDU |Continuous [ |
@

119 ETAP Online Demo



Getting Started Tutorial
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Add another panel to the OLD by following the steps above. You can connect this panel
to an existing one by moving your mouse over the new panel’s connection pin and
dragging it to the pin specified in the Panel Schedule of the existing panel (Ext-2).

-2.5% TapP
™ XFMR 3

1000 kVA
MCC1
0.48 KV

£ |
Comp Mtrl E

MainPNL
3Ph-4W

Pnll
3Ph—-4W
_—
50 WWR

PNL1 240 V PNL
3Ph-4W 0.24 kV
Pnl2
1Ph-3W

Using the Load Flow Analysis Study Case editor, you can perform load flow calculations
on your panel system. Click the Load Flow Analysis button on the Mode toolbar. Then

click the Edit Study Case button on the Study Case toolbar. Check the box entitled Calc
Panel Systems.

L2 File Edit View Project Defaults RevControl Library Warehouse Rules RealTime DataX Tools Window Help

EEHSE $E0NQAR 6 EBHEFS £ BEN 00,8 mromwm o e <0 BT o stings s
=% Base - By study view v Study View = % Normal o Py [ T T e 345 w4 B FFl e @& -4 i g8 (Fre
" Pa " " P Q Panr V: PaQ . St e I~ @
— B8 F A Yooy e W PiFN AR et £ S R e - F T o B O
p @ Load Flow
=7 switch the current presentation to
Load Flow Analysis Mode. DI T T
- s | 15 | LF 200 OF - B2 IFReport - Cable

8y Edit Study Case
Edit the currently selected Study Case

Load Flow Study Case [
Info | Loading | Adustment | Alet |
Study Case D Method
Adaplive Newton-Raphson
LF 200 DF Max. fermion 98
@ Newton-Raphson
Precion  D.0001
e Fast-Decoupled
Unit Accelerated Gauss-Seidel
Rated Voltage

|¥] Calculate Flows For 1-Phase & Panel Systems
Opering Votisge
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‘/@ From here you can run a Load Flow study on your panel system in ETAP as outlined in the
Load Flow Analysis tutorial. Select to toggle the Results for Panel and UPS systems on
the right-hand toolbar to toggle the results. Note the power flows to and from the panels.

L% File Edit View Projet Defaults RevControl Library Warehouse Rules Real-Time DataX Tools Window Help & X
EEER &% EBOHAQR &5F YT o B Es @8 o peaun « Bhase = 07 B . 8 Device settings - ANsl i
¥ Base ~ By study View + Sub3 Met v = Hormal oy e [0 9 DG Fh e 345 w4 Ea e €& - 4 il &2
Pa +pP + P Q P+ v, Pa i -— e I~ ®
— 28 F AP e N tPrf ur il esti £ N RF ek 3 F T 2 b5 9
P
p=
e "y
Sub3 o
i
ﬁi—ﬂ +1563
o | 358
E ey A
i 3
?
Sub3 Swgr
m 44775 ) 1937 FEmy B
272.6 650.3 S
e I 65 j
{ Lneq Unit
1 mile %
PLUTO 915 KW
E,I kvar
:
‘?—f Bus9 R
i (g
E Pump 1
S00HP D
==
Sel p
q
W~
MainPNL :
% EL
Yo
6 1008 21/€1/0
% sokn T
" | !
SubPNL1 2OVPNL | aosu0312 1-P Air Drap ! g1.06%
3ph-aw ok ——
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7.19 Output Reports

The purpose of this tutorial is to introduce the functions of the Output Reports in ETAP. The basic
functions of displaying and printing the Crystal Reports will be shown, as well as more advanced
features such as exporting report data to other programs and using the Text Report function.

‘% Open your project file in ETAP and run a study. For the purposes of this tutorial, a Load
Flow Analysis has been used. After the calculation has completed, choose a report from
the drop-down list in the Study Case toolbar, and click the Report Manager button to
display the selected report.

Study Case * X Study Case v X
& ES8 LF 200 OF - B2 (FReport i Cable i B B8 Fioon * &2 (FReport -| Cable
Adjustments
Alert Complete Report Manager
Alert Critical
Alert Marginal Open the Report Manager
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Branch Loading
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Bus Loading
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p
Cover

Equipment Cable
High Voltage DC Link
Impedance

Line Coupling

Load Flow Report
Losses

Panel Repart
Reactor

svC

Summary
Transformer

upPs

UPS Report

VFD

‘% Alternatively, to display single or multiple reports at once, click the Report Manager button
on the current Analysis toolbar. (In this case, it is the Load Flow toolbar.)

Load Flow Report Manager &J |

Complete |\nput | Result |Summary|

Load Flow x

P2 N % : = — | © Ve
ReRXP = T RAN S - <
E |
Report Manager MS Word
Open the Report Manager ~) Rich Text Format
) MS Excel
[] Set As Defautt

Output Report Name

Note: As many as one report from each LF-Report
of the tabs in the Report Manager can be Fatn
displayed. D:\Pecan64Rel\Example-ANSI

Help Cancel

d
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‘B The selected report will automatically display in a new window. To navigate through the
report, use the arrows at the top of the window. To print a Crystal Report, click the Print
button at the top of the window, and select your options from the resulting window.

st LF-Report.LF1S / Complete = |8 X
G 2| [ ¥ g
- e o= Print I@
Main Repart
General | Layout -
Select Printer |
=0 Snaglt 8

m
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Locatiomr  Irvine, Califomia 2015
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Location: —
Enginser  Oparation Tachnology i Find Printer.
Filanams Example ANSI 1l
This info is printsd on svery outp] SRR
Sacond line of remarks for "LF 2 @A Number of copies: 1 +
Selection (2) Cument Page
) Pages: 117 Collate
o . 21311 213!
Enter either a single page number or a single 1= L 1=

page range. For example, 5-12

T n2d Dizeacsitee Factres Bis Wimimmme,

Current Page No.: 1 Total Page No.: 1+ Zoom Factor: 100%

‘% Another useful function of the Output Reports is the option to export the result data to another
program. Adobe Acrobat Reader, Microsoft Excel, and Microsoft Word are just a few of
the programs to which output data can be exported. Select an application to receive the
data in the in the Load Flow Report Manager. Then click OK.
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Report Manager
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) PDF
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B The Output Reports and associated tools of ETAP are a fast and effective way to organize

your analysis results. They make it easy to prepare presentations and summary
documents by which to display your findings.
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8. Libraries

The purpose of this tutorial is to introduce the library functions of ETAP. How to access, modify,
export, and add to library data will be explained. The library provided with this demo version is a
condensed form of the one available with the commercial version.

‘/@ Open an ETAP project file. At the top of the screen, click the Library button. Depending on
whether or not the project file has previously been connected to a library, a warning
message may appear. This is simply to state that a library needs to be connected. Click

OK on each message.
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‘/@ Connect to your project library by browsing to find the location and clicking the Open button.
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‘/@ Once you have a library associated with your project file, you can use the data contained
within this library file. There are a number of ways in which the active library can be

accessed.
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‘/@ One way that the library can be accessed is from various element editors. Double-click an
element such as a cable in the OLD to open the element editor. Click the Library button
on the Info page to open the Cable Library Quick Pick window. Choose the desired
voltage, type, and size of cable, and then click OK. The library data for the selected cable
is automatically transferred to the editor of that cable.
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‘/@ To open a library with editing capabilities (providing that your user profile has editing
authorizations), click the Library menu at the top of the screen and select the library you
wish to view or edit. The selected library editor will appear.
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B

You can edit, add, delete, or copy library elements by using the respective button from the
library editor.
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“B  Another way in which library data can be accessed is through the Crystal Report format.
Click the Library button at the top of the screen and select Export. Select the library you
wish to view by clicking on the respective button and click OK. Note that more than one
library may be selected at once. Finally, select the report you wish to view from the Library
Report Manager, and click OK. The selected library will be displayed in Crystal Report
format. See the Output Report tutorial for details. This feature is disabled in the demo

version.

] Edit View Project | Li
: Bl 5
- % S
8 £ A
Ty
e oo
e
e
e 5
= s
2 e
=
e e
1
= nteruption Cost.
" e
E| Sector ibrary.
e
=]
=0 Battery..
| Control System Device »
@
e
=< it
o oper.
| e
e
s
E—
urge
— 5
npor

Name [etapib1 4001

Path [D:\PecarfiRiehLib

126

==
Cable @ Viewer
© PDF
© MS Word
© Rich Text Fomat
© MS Brcel
[ Set As Defauit
Library Name
I etapib1400lib
Lirary path [7]Page breck
[ D\Pecan6Rel\Lib
ETAP Online Demo



	1. Introduction
	2. Product Description
	2.1 Modeling
	2.2 Program Features
	2.3 One-Line Diagrams
	2.4 One-Line Diagram Features
	2.5 3-D Database
	2.6 Presentations
	2.7 Status Configuration
	2.8 Revision Data
	2.9 ETAP Wizards
	2.10 Scenario Wizard
	2.11 Study Wizard
	2.12 Project Wizard
	2.13  Output Database Comparison Program
	2.14 Editors
	2.15 Libraries
	2.16 ODBC (Open Database Connectivity)
	2.17 OLE Client
	2.18 Convert to EMF, WMF and DXF files
	2.19  Printing / Plotting of One-Line Diagrams
	2.20 Active Error Viewer
	2.21 Application Message Logging
	2.22 Output Report Manager
	2.23 Crystal Reports
	2.24 Schedule Report Manager

	3. Demo Features & Restrictions
	3.1 Limitations
	3.2 ETAP Demo – Online
	3.3 ETAP Demo – Download, Install & Run Locally
	3.4 Modules Not Available

	4. ETAP Demo Download Setup
	Operating System (64-bit)
	Other Software Requirements
	PC Configuration Requirements
	Recommended Hardware

	5. Demo Structure
	6. Interface Maps
	6.1 Edit Mode
	6.2 Study Modes
	6.3 Example - Motor Acceleration Mode

	7. Tutorial
	7.1  Building a One-Line Diagram
	6
	7
	7.2 Load Flow Analysis
	6
	7
	7.3 Unbalanced Load Flow Analysis
	7.4 Short-Circuit Analysis
	7.5 Arc Flash Analysis
	7.6 Motor Acceleration Analysis
	7.7 Harmonic Analysis
	7.8 Transient Stability Analysis
	7.9 Protective Device Coordination (Star)
	7.10 Optimal Power Flow Analysis
	7.11 Reliability Analysis
	7.12 DC Load Flow Analysis
	7.13 DC Short-Circuit Analysis
	7.14 Battery Sizing and Discharge
	7.15 Underground Raceway Systems
	7.16 Ground Grid Systems
	7.17 Cable Pulling Systems
	7.18 Panel Systems
	7.19 Output Reports

	8. Libraries

