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SECTION 1 INTRODUCTION

1.1 ONELINER FEATURES

ASPEN OnelLiner isaPC-based short circuit and relay coordination program for relay engineers. OnelLiner isa
productivity tool. It relievesthe engineer from the tedious and time-consuming tasks of leafing through stacks of
printouts and plotting and re-plotting relay curves and one-line diagrams. OneLiner works very quickly under the
control of the engineer. The engineer can change the relay settings and network configuration and see the
results of the change immediately. The following are some highlights of OneLiner:

Native Microsoft Windows program with easy-to-use inter active graphicsinterface under Windows 98, ME,
NT, 2000, and XP with built-in PC network support.

Accurate modeling of 2- and 3-winding transfor mer s, phase shifters, lines, switches, series capacitorsand
reactors, dclines, generators, loads, shuntsand zer o-sequence mutual coupling.

Detailed modeling of fuses, reclosers, and over current and distancerelays. Comeswith extensiverelay
library that can be edited by theuser (See Appendix D).

Built-in short circuit program that simulatesall classical fault types (busfaults, and line-end, line-out and
intermediate faults), aswell as simultaneousfaults.

Virtually unlimited system size with modest memory requirement.
Lightning fast solution speed

Advanced analysistools: boundary equivalence, busfault summary, voltage sag analysis, fault location, and
more.

Graphical display of post-fault solution and relay operating time on the one-line diagram and the phasor
diagram (figures1.1, 1.2 and 1.3).

Automatic checking of overcurrent and distance relay coor dination (figure 1.4), plus automatic checking of
overcurrent relays pickup and instantaneous settings.

Automatic plotting of over current and distancerelay characteristicson the screen (figures 1.5 and 1.6).
High-quality printed outputson alargevariety of printersand plotters(figures 1.7 and 1.8).

Data importing facilitiesfor short circuit datain ANAFAS, CYME, Electrocon, GE, PTI (PSSE and PSSU),
Tranmission-2000 and other for mats.

Data exportingin PTI PSSE, ANAFAS, and GE data formats.
Exporting of fault datafor relay testingin COMTRADE, Doble and other formats.

Built-in scripting language using the BASI C programming language.

ASPEN OneLiner Version 10 SECTION 1 INTRODUCTION - 9



Proven reiability at major utilitiesin the U.S. and abroad.

Figure 1.1: OneLiner shows the post-fault voltages and currents on the one-line diagram for
the fault described in the status bar at the bottom of the window. The branch currents shown in
thiscase are lain amps. The phase anglesin degrees are shown after the'A' symbol. The
phase-A busvoltagesin kV, line-to-ground, are shown under the bus names.

“HIeee30 - ASPEN Oneliner = 3
Flle Metwork Diagram View Relay Faults Check Tools Help
: - . — . ——
DB s# fo+r=anciol ) ¥BEMmME LS 7]
KENTUEKY =]
330 20
;’;E\'}"?Z”T NEW HAMP S HF:
33K 10
Mo active rela 99995 -
o Al Tl Mo active relay OANOKE REUSENS
- s 13840 11 1I2hE
D,r TENNESSEE OGRESON y
132k 4 F3h 6 Bl
b HEWADA 0% _1.00
— 1326
Ho active rela
06 0.00s
FU 0.0ds
G1 0005
CLAYTOR THOD@E0
132k 2 oHIO
e s
— : 0% 0.39s
Mo active ralayn_ﬂ 0% 0.13s ?—I_)
0% 7.71
1
o 1
=
Kl E :
Ready |1LG Close-in faulk on: MEVADA 132, kW - REUSEMS 132 kM 1L i

Figure 1.2: Oneliner displaysthe relay operating time for the fault indicated on the status line.
Therelay operating time is shown next to each relay group. Thetimein secondsis preceded by
OPif itisfrom an overcurrent phaserelay, OG if from an overcurrent ground relay, FU if from a
fuse, ZPn if from adistance phase relay (n isthe zone number) and ZGn if from a distance

ground relay.
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Figure 1.3: A “probe” feature allows the user to see readily the voltage and current phasors
at any point in the one-line diagram. This picture clearly shows that in thisline-to-line fault, the
current in phase'c’ leads the quadrature voltage Va-Vb.

W TTY 1 [] B3
Menu
Wed Jul 14 15:10:08 189399 'J
Checking coordination of relay group on _J
CLAYTOR 132, kV — HEVADA 132, kW 1 1 Clawv/Hew
against relay= that it backs up. Min CTI= 0. 30= Mawx CTI=9999 00= Fault=11G
Primary OC ground relays: HV-G1:

on HEVADA 132. k¥ - REUSEHS 132, k¥ 1 1L Hev-Reusens
Backup OC ground relays: CL-G1:

on CLAYTOR 132, kV - HEVADA 132 kW 1 1 ClavsNew
Outages=:

1. HEVADA 132, kV - ARIZOHA 132 k¥ 1 1 Hewsdriz

2. HEVADA 132. kV - OHIO 132 kW 1 1L HewsOhio

3. HEVADA 132, kV - NEW HAMPSHR 33. kV 1 ¥ HNev NH/Enk

4. HEVADA 132. kV - ROANOKE 13.8 k¥ 1 ¥ Hew /NH-Enk

5. HEVADA 132. LV - TEWNWESSEE 132 kW 1 P Ten<New

6. HEVADA 132. kV - HEW HAMPSHR 33. kV 1 T HNev-HH
Frimary Baclkup LineOut Ipri Ihac Tpri Thac CTI__Flag_
HV-1 CL-G1 Hone 2498 602 0.141 0.618 0.477
HY-G1 CL-G1 1 2498 EERE 0.141 0.&28 0.386
HV-G1 CL-G1 2 2498 22 0.141 0.349 0.208 Wi
HY-G1 CL-G1 3 2498 729 0.141 0.434 0.293 Wi
HY-G1 CL-G1 4 2498 98 0.141 0.469 0,328
HV-G1 CL-G1 5 2498 an9 0.141 0.359 0.21a Wi
HY-G1 CL-G1 3 2497 26 0.141 0.574 0. 433
Parameters of OC relays checked:
_Hame Tvpe CTE, TAF, TD INST _
V-1 Ground TAC-77 100, 2.5 2 2500
CL-G1 Ground TAC-77 100, 2. 1 2000
Error and warning flags:
Wl: CTI i=s below Min CTI or higher than Haxz CTI.
= -
i Hz

Figure1.4: The TTY Window showsthe results of arelay-coordination checking run. The program flags
the cases in which the coordination timeinterval is outside the range of acceptable values.
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Figure1.5: OneLiner displays overcurrent characteristics for afault. Therelay current and
operating timeis shown in text and as points on therelay curves. The user has the option of
having the curves shifted automatically or manually. The user can also store a series of curve
collectionsin abinary filefor later recalling.

.Dislance Relay Curves O] x|
Mise Zoom Add Hemove Edit Show

180—|
Clatar_Ny G1 GLHX  Type=GCA-Type
150 —| PTR=4000 CTR=1000 Min = 0004
Zone 1: ¥=6.00 sec Dhm T=0.05
140—| Zone 2: %=11.00 sec Ohm T=0.50s
Zone 3: Z=17.00 sec Ohm @ 75.0 deg. T=1.10=
130—| Line Z= S.09@71.8 ses Ohm ( 3234 Ohm)
Apparent impedances plottad:
120 Vaila+3Kls) 10.82@72.0 ses Ohm (42,26 Ohm).
VbiIb+3KIs )= 393,63 @53.0 sec Ohm (1575.33 Ohm).
10— Velllor3Klo) 235 9@ 175.6 ses Ohm (343.11 Ohm),
Frelay response: Zone 2 tripped. Delay=050s
100—] ¥ AUNIT :Zone 2 Tripped. |

B UHIT @ All zones restrained.

90— Fault Description: CUNIT : All zones restrained.

LG Interm. fault 33.00 on
80— NEVADA 132K/ - REUSENS  132.K/ 1L

70— Ny_Reusen 51 CE¥X  Type=CEY-Type

PTR=100.0 CTR=100.0 Min |= 0.00A
B0—| Zone 1: Z=5.00 sec Ohm (@ 75.0 deg. T=0.0s
Zone 2: Z=1000 sec Ohm @ 75.0 deg. T=0.60s
50— Zone 3: Z=16.00 sec Ohm @ 75.0 deg. T=1.00s
) Line Z= 7.61@74.1 sec Ohm ( 7.61 Ohm)

Apparent impedances plotted:
Vaila+3KloE 2.51 @741 sec Ohm (2.51 Ohm).
Vbilb+3KloF 1657 89@147 .8 sec Ohm (1657 89 Ohm).
VellotZKlaE 1524 03@29 0 sea Ohm (1634 03 Ohm)

20— Relay response: Zone 1 tripped. Delay=00s
4 A UNIT : Zone 1 Tripped
10— B UMNIT : Al zonas restrained.
T

CUHIT : All zones restrained.

1T 11117 1T T T T T T T T T T T T T T
o0 A 30 20 g 10 20 30 40 S0 60 70 80 80 100 140 120 130 140 150 160 170 180 180 200 210

o ; _| o
Figure 1.6: OneLiner displays the characteristics of two distance relays on the same graphin
primary ohms. The impedance of the transmission lineis shown as a slanted line from the
origin. The fault impedance Va/lais plotted as a point on the complex plane.
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Figure 1.7: An unretouched printed output from OneLiner showing the zero-sequence post-fault currents (310)
and voltages for a single-line-to-ground fault at bus WASHINGTON 33KV (near the center).
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Figure 1.8: An unretouched printed output from OneLiner showing overcurrent relay curves and damage curves.
Therelay current and operating time is shown both as points on the curves and as text within the description
boxes. The fault description on the left indicates that the voltages and currents were taken from an intermediate

fault on atransmission line.

14 - SECTION 1 INTRODUCTION ASPEN OneLiner Version 10



1.2 HARDWARE AND SOFTWARE REQUIREMENTS

Hardwar e Requirements
OneLiner runson Intel Pentiumbased PCs and compatibles. Other hardware requirements include:

A 800-by-600 or better color monitor.

Memory: 256 Mbytes minimum. 512 Mbytes recommended.

60 Mbytes of available hard-disk space.

A 2- or 3-button mouse.

Any graphics-capable printer or plotter that works under Windows.

Softwar e Requirements

Microsoft Windows 98, ME, NT, 2000, and XP.

1.3 NETWORK SUPPORT

OneLiner letsany PC on alocal area network (LAN) execute the program as long as the number of simultaneous
executions does not exceed the license limit. The network configuration is a cost-effective way to share the
OneLiner software among different engineersin the company.

OneLiner supports IPX/SPX, NetBIOS and TCP/IP protocols. It worksin LANs and WANswith servers running
Windows NT, 2000 or XP, Novell NetWare, and others.

1.4 SYSTEM SIZE LIMITATION

OneLiner can handle power systems with up to about 30,000 buses. The 100-bus version has an artificid limit of
100 buses.

1.5 BATCH SHORT CIRCUIT MODULE

The Batch Short Circuit Module works much the same way as aclassical short circuit program. It automatically
simulates alarge number of faults and outputs the resultsto atext file. It effectively complements ASPEN
OneLiner, which is designed to simulate faults and relay operations on a case-by-case basis. The Batch Short
Circuit Module isavaluable tool for users who need text output for alarge number of fault simulations. It isalso
atime saver for engineers who routinely perform breaker-rating studies, or voltage sag analysisfor voltage
sensitive customers.

The input to the Batch Short Circuit Module can be either atext dataor abinary datafile. The program simulates
bus faults, line-end faults and line-out faults with all the classical phase connections: 3-phase, 2-line-to-ground,
single-line-to-ground, and line-to-line. The user can apply the selected fault types and phase connectionsto all
the busesin the system or apply them selectively to all busesin an area or azone, or to al buses whose nominal
kV, bus number and bus name are within a certain range.

The program also computes the ANSI X/R ratio, which is an important value for determining the short-circuit duty
of circuit breakers. The program can give you asummary of bus faults, line-end faults and line-out faults, plus
their ANSI X/R ratios, in atabular form.

Y ou can use the program to compose atext command file and frequently execute the file later without further user
input. The command file specifies the file name, output options and a series of faults to be simulated.
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The output of the Batch Short Circuit Module isatext filethat isidentical in format to that generated by the
Fault | Solution Report command inOneLiner. The output file can be printed on any 132-column printer.

The Batch Short Circuit Module is a standard part of ASPEN OneL.iner.

1.6 BREAKER RATING MODULE

The Breaker Rating Module isdesigned to streamline the otherwise tedious work of checking the rating of
circuit breakers against the short circuit currents they need to interrupt. The Breaker Rating Moduleis self-
contained: It simulates the faults, computesthe ANSI X/R ratios, and compares the fault currentsto the
rating of the breakers. The output is atext report showing the fault current as a percentage of the rating. The
report calls attention to those breakers that are operating at or near their short circuit ratings and therefore
warrants closer scrutiny by the protection engineers. Additional information on this module is available in
the on-line help file labeled “ Breaker Rating Help” in the OneLiner folder.

The Breaker Rating Moduleis not a standard part of OneLiner and must be purchased separately.

1.7 RELAY DATABASE

The ASPEN Relay Database is designed to store the physical data of relays and circuit breakers. By
physical datawe mean the actual knob and dip-switch settings of the physical device. Thisis contrast to
the electrical datarequired by OneLiner for short circuit simulation. Examples of the physical data of arelay
include the characteristic angle and zone impedances.

The ASPEN Relay Databaseisideal for keeping settings and maintenance records of relays and breakers,
but it is not necessary to run OneLiner. For thisreason, the Relay Database is not a standard part of
OneLiner and must be purchased separately.

If you have OneLiner and the Relay Database installed on the same computer, you can enable direct
transfer of relay and breaker datafrom the Relay Database to OneLiner. In future version of OneLiner this
link will work in both directions.

Several versions of the ASPEN Relay Database are available, including an Unlimited Version that utilizes
MS Access tables and two Client/Server versionsthat utilize MS Sgl Server and Oracle engines.
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SECTION 2 INSTALLATION AND TUTORIAL

2.1 INSTALLING THE WORKING MODEL

Theinstallation of the Working Model will only take afew minutes.
1. InserttheWorking Model CD into your CD-ROM drive.
2. Click on Start, then on Run. A dialog box will appear.

Run R

Tupe the name of a program, folder, document, or Internet
resournce, and Windows will open it for pou.

Open:  [D:MILASETUP |

oK. I Cancel | Browse.. |

3. Intheedit box labeled Command Linetype DA1LL\SETUP. (We assume your CD
driver isd:). Click on OK. Theinstallation program will start.

Follow theinstructionson the screen. The working model requires about
6 Mbytes of free space. The default directory is C:\ASPENWM 1

When the setup program finishes, you will see aWindows program group
called "OneLiner Working Model”. When you openit, it should ook
something look like this:

& OneLiner Working Model [_ (O] <]
J File Edit ‘“fiewm Favorites Tools Help

J L A | @Search L7 Folders @Histor}l |% q; K= | E-
|

Address [T OneLiner Working Model =l @60

-

S0 W e 2 #

Batch Short  OC Curves List Oneliner Help

OneLiner Waorking Ckt Help

Model

Select an itemn to view itz Oneliner
dezcription,

Caa alea- ;I

|5 abjectls) [213kE 1= My Camputer v

4. Proceed to Section 2.2 to start the working model.

Note: When you are done with the working model, you can uninstall it
using the Add/Remove Programicon within the Control Panel.
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2.2 STARTING THE WORKING MODEL

Start Up the Working Model:

1. OntheWindowsdesktop, look for aprogram group called OneLiner Working
Model. Doubleclick on the OneLiner icon to start the program.

Thefirst time you start the Working Model a dialog box will appear asking
for aname and a numeric key.

Consult the printed Working Model Manual for the Name and Key that
you need to enter, and press OK.

The Main Window will appear when the program starts up.

2.3 INSTALLING THE PRODUCTION VERSION

Theinstructionsto install the Production version are in a separate document entitled, Getting Started with
ASPEN OneLiner & Power Flow V10. When you have finished installing the program, you will see afolder
labeled “ ASPEN V10" on your Windows desktop. The contents of thisfolder look like this:
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2.4 STARTING THE PRODUCTION VERSION

START UP ONELINER:

1. OntheWindowsdesktop, look for a program group called ASPEN V10. Double
click on the OneLinericon to start the program.

Y ou will see the Main Window when the program starts up.

2. Enlargethewindow by clicking the mouse once on the maximize box at the
upper-right corner.

The Main Window will take up the entire screen and be ready for your
commands.

2.5 FILES

This section describes all the input and output files of ASPEN OnelLiner. Theinput datafiles are these:

Binary datafiles with .OLR extension. These are binary files that contain the system parameters aswell as
graphical and relay information. Y ou can read in an OLR file with the File | Open Binary Data File command.

Text datafileswith .DXT extension. These aretext filesthat contain the network data. Most commonly, text
datafiles came from one of the many data conversion programs. Text datafiles can beimported into the
program with the File | Open Text Data File command in the Main Window and saved asOnelLiner binary
datafiles. OneLiner can also add the contents of atext datafile to an existing binary datafile with the File |
Add Network command in the Main Window. The text datafile format is described in Section 5.

Reday datafileswith .RAT extension. These aretext fileswith relay data created by the Relay | Export Relay
command in the Main Window. Relay datafiles can beimported into OneLiner using the Relay | Import
Relay command. Therelay dataformat is described in Section 7.

Changefiles with .CHF or .ANA extension. Thisisone of the outputs of the ASPEN Case Comparison
Programwhen you compare two datafiles. Change file contains commands that will make the network and
relay data of one of thefiles to be the same asthe other. The .CHF changefile format isvery similar to that
described in Sections5 and 7. The .ANA changefileis compatible with ANAFAS software, which is used
widely in many Brazilian utilities. See Appendix F for more information on the Case Comparison Program

Overcurrent Relay libraries*.RLY. OnelLiner readsthese relay libraries to get the curve parametersfor
overcurrent relays and fuses. Y ou can use Overcurrent Relay Editor to edit the existing curves, create new
curves, and to copy curves from other relay libraries. The full path name of therelay library folder used by
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OneLiner isstored in the Window registry under "LibraryPath=" entry in the [OneLiner] section. Y ou can
specify the location of the Overcurrent Relay Library Directory by running the OneLiner/Power Flow
Configuration Program, CFG1L.EXE.

NOTE: The curvesin therelay libraries were created by users of OneLiner. ASPEN collectstherelay
curves periodically and distributesthemto all the users. The correctness of the relay curves has not been
verified by ASPEN. Itisimportant for usersto check these curves against the manufacturers' specifications
before applying them.

Distance Relay Library ASPEN.DRL (or other namesyou specified). OneLiner readsthislibrary to get the
type names, the method name and parameter list for distance relays. Y ou can use the Distance Relay Editor
to edit the existing relay types and to create new types. The full path name of the distance relay library
referenced by OneLiner is stored in the Window registry under "DSlibrary=" entry in the [OneLiner] section.
Y ou can specify the name and location of the default relay library by running the OneLiner/Power Flow
Configuration Program, CFG1L.EXE.

Note: Itisimportant for usersto check the distance relay models against the manufacturers' specifications
before applying them.

Previous Curve Collection Files with .PCC extension. These are binary files created by OneLiner within the
Curve Caollection dialog box. When you recall a previous curve collection, the program displays the curves,
descriptions and annotation in the exact position as before.

LinesTableFileswith .LTB extension. These are text files containing electrical parameters of various types
of linesand cables. The program readsthisfile when it begins execution. The full path name of theline table
file used by OnelLiner is stored in the Window registry under "LineTable=" entry in the [OneLiner] section.

Y ou can specify the name and location of the default line table file by running the OneLiner/Power Flow
Configuration Program.

Power Script fileswith .BAS extension. These are text files containing programs written in the Basic
programming language. Y ou can create a script file with the Script Editor in OneLiner or with any text editor.

OneLiner generatesthe following files;

Log file ASPEN.LOG. These aretext filesthat contain alist of errors when you:

1. Import atext datafile with the File | Open Text File command in the Main Window,

2. Execute changesin achange file with the File | Read Change File command in the
Main Window.

Output files with .OUT extension. These are text filesthat contain the short circuit solutionsin the
traditional text form. The output files are generated when you invoke the Faults | Solution Report command
of the Main Window. The description of the output fileisgivenin Section 8.

Report files with .REP extension. These are text filesthat containareport of the network or relay datain the
traditional text form. Thereport files are generated when you invoke the following commands:

1. TheNetwork | Report command in the Main Window,

2. TheRelay | Report command in the Main Window,

3. The Menu| Save Selected Text command inthe TTY Window.

Temporary fileswith .TMP extension and namesthat begin with ~1L. Whileitisrunning, OneLiner creates
atemporary filein theroot directory or in the temporary directory (usually c\windows\temp). OneLiner
deletes the temporary files automatically at the end of each session. In the event the program bombs out
before the end of a session, thetemporary fileswill be left behind on the disk. If you see any of the
temporary files on the directory when OneLiner is not running, you can reclaim the disk space by deleting
them. DO NOT delete these fileswhile OneLiner isrunning.

Text Data Fileswith .DXT extension. Text datafiles contain system parameters but no graphical or relay
information. Y ou can generate atext datafile with the File | Export Network command.
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Reay datafileswith .RAT extension. These aretext filesthat contain the relay data. Relay datafiles can be
exported using the File | Export Relay command. The relay dataformat isdescribed in Section 7.

Previous Curve Collection Fileswith .PCC extension. These are binary files created by OneLiner within
Curve Collection dialog box. Thisfile stores a series of overcurrent relay collectionsfor later recalling.

Backup fileswith .BAK extension. When you update an existing binary datafile using the File | Save or File |
Save As commands, OneLiner savesthe original datafile under the .BAK extension. Thisfile servesasa
backup in case you want to revert back to the original file.

Windows metafileswith WMF extension. When you execute the File | Export One-Line Diagram command,
OneLiner creates a Window Metafile or Enhanced Window Metafile with extensions WMF or .EMF that
correspondsto the current state of the one-line diagram. The metafiles are vector-graphic files that can be
imported to other Windows programs, such as Word and AutoCAD.

2.6 TERMS AND DEFINITIONS

Y ou need to be familiar with afew basic terms that are used throughout this manual.

Click: Quickly press and rel ease the mouse button.
Drag: Hold down the mouse button while moving the mouse.
Doubleclick: Click the mouse button twice in rapid succession.
Dialog box: A pop-up window used for various purposes. The picture below illustrates several
common components of a dialog box.
" Radio Buttan Line 1 -

Line 2
Line 3 j

List Box

™ Check Box

| EditBos I =
Drop Down List Box

4 | | ﬂ Scroll Bar

M essage box: A simple dialog box that contains a message.

Save As

CAASPENN eee3olr already exizts,
Do pou weant bo replace it?
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2.7 ONE-LINE SYMBOLS

The one-line diagram symbols are labeled in the figures below. The program uses the American transformer
symbol by default (top figure). If you prefer the European symbol (bottom figure), you can easily changeit by (1)
selecting the Options command from the Diagram menu and then (2) selecting 'European’ in the Transformer

Symbol group box and clicking on "OK".
WITH AMERICAN TRANSFORMER SYMBOLS

WITH EUROPEAN TRANSFOMER SYMBOLS
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2.8 ONELINER QUICK TUTORIAL

Thistutorial is designed to acquaint new users with the basic functions of OneLiner. We assume you have
installed OneLiner (Section 2.1 or 2.3) and started the program (Section 2.2 or 2.4). If not, do so now. Thistutorial
will take about an hour to compl ete.

OPENING A BINARY DATA FILE
A 30-bus system isused in most of thistutorial. Y ou will now open its binary datafile.
1. Sdect theFile| Open Binary Data File command.

Note: To select thiscommand you first click the left mouse button on 'File' to
open its pull down menu. Then click the left mouse button on 'Open Binary Data
File'.
A dialog box will appear asking you for the name of the binary datafile
that you want to open.

2. Openthefile SAMPLES30.OLR asfollows.

Click onceon thefilename'SAMPLE30.0OLR' in thelist box. The name
will appear in the File Name edit box. Click on the” Open" button.

The dialog box will disappear. After ashort time the one-line diagram of
the 30-bus system will appear in the Main Window.

Note: See Section 2.7 if you are unsure of the meanings of the various symbols.
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MOVING SYMBOLSON THE ONE-LINE DIAGRAM

Y ou can manipul ate the symbols on the one-line diagram by dragging them with the mouse. Y ou never have to
typeinx-y coordinates. Try it now!

Note: “ Dragging” meansto first click the left mouse button on the symbol you want to move and then move
the mouse while you continue to hold down the mouse button. When you rel ease the mouse button, the move
will be completed.

1. Moveatransmission line, transformer, or phase shifter by dragging the symbol.

The horizontal segments can be moved vertically and vertical segments
can be moved horizontally. Segments attached to a bus are constrained
by the extent of the bus symbol.

2.  Moveabushby dragging the bus symboal.

The bus symbol can be moved anywhere. The bus name and all the
equipment attached to the bus will automatically move with the bus
symboal.

3. Moveabusnameby dragging the name.

The bus name will be replaced by arectangle whileit is being moved. The
bus name can only be moved within a certain distance of the bus symbol.

4. Moveagenerator, load, or shunt by dragging the symbol.

The symbol can be moved to either side of the bus symbol.
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REVIEW ING AND EDITING EQUIPMENT PARAMETERS

Y ou can review and edit the parameters of any piece of equipment by pointing and clicking with the mouse. The
procedure below isfor atransmission line. The same procedure can be used to review and edit other types of

equipment, except for relays (which will be covered next).

1. Doubleclick the LEFT mouse button on thetransmission line between
VERMONT 33kV and OREGON 33kV asindicated by thearrow cursor.

Theline symbol will turn dotted red. A dialog box for thisline will appear.

2. Edit thetransmission line parameters.

Thetext cursor (ablinking vertical bar) will initially bein abox labeled
Name.

Movethetext cursor totheedit box labeled “ X=" with the <Tab> key.

Type“0.03” to change the positive-sequence reactance to 0.03.
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3. Click onthe"Help" button at the lower right corner.

The on-line help window will appear. The help topic is set automatically
for thisdialog box.

« ASPEN OneLiner Yersion 10 H=]
File Edit Bookmark Options Help

Eontentsl Index | Black | Prrirt | << | b |
NEW | LINE COMMAND

The Mew | Line command in the Main Window lets you add a new transmission line ﬂ
betwaen two buses. The twa terminal buses of a line must have the same nominal kY.

TO ADD A MEWY LINE FROM THE DEWICE PALETTE:

1a. Select New Line on the Device Palette

Click on the New Line pane " on the Device
Palette. The cursor will become a cross with a line
symbol attached to it.

2a. Drag-and-Drop the new line

Click the feft mouse button on the one-line
diagram where you want to place the first end of
the new line. With the mouse button held down,
move the cursor toward the spot where you want
to place the other end of the line. A new line
symbol will appear with its far end moving with the
cursor.

Mote: Clicking on an existing bus will attach the new line
to that bus, Clicling on the end segment of an existing
branch will place the new line in series with that branch.

Release the mouse hutton where you want the
line to terminate. A dialog box will appear asking
you for the line data.

MNote: When you move the line's far end over an
existing bus having the same nominal kY, the bus
symbol will be highlighted in red. You can release the hd|

4. Sdect theFile| Exit command to close the on-line help window.
The on-line help window will disappear.

5. Click onthe" OK" button to closetheline dialog box.
The dialog box will disappear.
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REVIEWING AND EDITING RELAY PARAMETERS

Y ou can model both distance and overcurrent relaysinOneLiner. Therelays are stored in an object called the relay
group. The symbol for arelay group isasmall rectangle that looks like the traditional circuit breaker symbol. Relay
groups are placed on terminal of branchesthat are protected by relays.

Y ou can review and edit the parameters of any relay by pointing and clicking with the mouse.

1. Click theright mouse button on thethird relay group on theright hand side of
thebuslabeled NEVADA asindicated by thearrow cursor.

Therelay group symbol will turn dotted red, and afloating menu will
appear. Repeat thisstep if the bus or the entire line turns dotted red.

2. Click on the Propertiescommand.

Thefollowing relay-group dialog box will appear. Thelist box near the top
listsall therelays and fuses that arein thisrelay group.
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3. Click ontheovercurrent relay labeled 'OC ground relay NV-G1' in thelist box
and click on the" Get Info" button.

Note: OC stands for overcurrent and DS stands for distance.

A dialog box with the parameters of this overcurrent ground relay will
appear.

Therelay parameters are explained in Section 6.2, 'Overcurrent Ground
Relays in the On-Line Help.

4. Click onthe" Cancd" button to closethedialog box.
Therelay parameters dialog boxwill disappear.

5. Havealook at thedialog box for a distancerelay by repeating steps 3 and 4 for
thedistancerelay labeled 'DSground relay NV_Reusen G1'.

6. Click onthe"Don€e" button to closethe Relay Group dialog box.
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DELETING AND RESTORING EQUIPMENT

Y ou can delete any piece of equipment by pointing and clicking with the mouse. The equipment you deleted is kept
in abuffer until the end of the session. Y ou may restore any deleted equipment later if you chooseto do so. The
procedure below isfor atransmission line. Similar procedure works for other types of equipment.

DELETING A TRANSMISSON LINE:

1. Click theright mouse button on thetransmission line between Vermont 33.0 kV
and Oregon 33.0kV.

The line symbol will become dotted red, and a floating menu will appear.
Repeat this step if the line does not turn dotted red.

2. Click on the Delete command.
A message box will appear asking you to confirm the deletion.

@ Delete selected line?

Ok I Cancel |

3. Click onthe" OK" button in the message box.

The selected transmission line will disappear from the one-line diagram.
OneLiner will automatically update the system model.
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RESTORING A DELETED TRANSMISSION LINE:
1. Select the Network | Restore| Branch command.

Note: To select thiscommand you (1) click the left mouse button on
‘Network' to open its pull down menu, (2) click the | eft mouse button on
'Restore' to open its second level menu, and (3) click the left mouse
button on '‘Branch'’.

A dialog box will appear. Thelist box will display in aphabetical order all
of the branchesthat can be restored. In thiscase, thereisonly the one
lineyou just deleted.

Restore Equipment

YERMONT 33 kY -0REGOM 33 kW1L

Frestare | Cancel | Help |

2. Click on thelineidentifier in thelist box.
Thelineidentifier will become highlighted.
3. Click onthe" Restor€e" button.

Theline you deleted will reappear on the one-line diagram. OneLiner will
update the system model automatically.

Note: The"Take Out of Service" and "Put In Service" commands are
very similar to the "Delete" and "Restore" commands, except that out-of-
service equipment remains visible onthe screen (in dotted black line)
and is kept in the data file when you save thefile.

Note: You can also use the Tools | Undo command to restore deleted
equipment. However, the“ Undo” command works only for the last eight
commands you executed.
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ADDING EQUIPMENT

Y ou can add new equipment to the system by selecting the equipment type from the device palette and dropping
anew device on the diagram. Y ou will learn in the following how to create new buses and lines. Similar procedures
apply to other types of equipment.

ADDING A NEW BUS

1. Select command View | Device Palette to show the Device Paletteif it isnot
already visible

Click the New bus button = on the Device Palette.

The cursor will change into a cross with a bus symbol attached to it.

2. Click on an empty spacein the diagram to placethe new bus.

A dialog box will appear showing the parameters of the new bus.
3. Modify thebusdata.

Type“New Bus’ in the edit box labeled 'Name'.

Type“ 33" in theedit box labeled 'Nom. kV".

Select ‘Vertical bar’ for the symbol style.

Mark the‘Show ID on one-linediagram’ check box.

The Bus dialog box should look like this.
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Note: The second page of the bus dialog box (not visible), |abeled
'‘Breaker Data', isfor circuit breaker information. The breaker dataare
used by the ASPEN Breaker Rating Module (an optional module of
ASPEN OnelLiner) to evaluate the adequacy of the breaker interrupting
rating.

4, Click onthe" OK" button.

The dialog box will disappear and a new bus will appear at the location
you selected in step 2.
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ADDING A TRANSMISSION LINE:

Y ou will now add a new transmission line between the new 33 kV bus and the Vermont 33 kV bus.

1.

Click the New line button = on the Device Palette.

The cursor will change into a cross with aline symbol attachedto it.

Click theleft mouse button on the Vermont 33 kV bus. Without releasing the
left button, move the mousetoward the“ New Bus’. A line symbol will appear with
one end attached to Vermont 33 kV bus. The other end of the line will move with

the cursor.

When thecursor isnear the “New Bus 33kV” bus, the bus symbol will turn

dotted red. Release the mouse button.

A dialog box will appear showing the data of the new line.

Transmizsion Line Data

12WERMONT 33kY - OMNew Bus 33k

Mames[ | CkelD<fl
Length=|D. Ikt j Type I ﬂ

r— Branch Parameters
Fiecompute from table |

F|=|U.UEB2 ><=|EI.1 304
HD:ID.1 986 XD:ID.3912

G1=[0 B1f0 G2=|0. Bz<j0
G10=[0. B10=|0. G20=[0. B20=[0.

— Current Ratings 4]
A [0, B:f0 o D:jn.

Metered at: [VERMONT 33 kv =l

ak. I Cancell Help |

Last changed Jun 03, 2005

Ffiatinalz:. |

ASPEN OneLiner Version 10

SECTION 2

INSTALLATION AND TUTORIAL -

33



By default, the line datais set equal to that of the previous line object.
That iswhy the lineimpedances are already set to anonzero value. (You
can change this behavior in the Network | Options dial og box.)

3. Givethislineareactanceof 0.1 per-unit in the positive sequence and 0.3 per -
unit in the zer o sequence.

Type“0.1” intheedit box labeled ' X".
Type“0.3" in the edit box labeled ' X0'.
4. Click onthe" OK" button.

A new line will appear between the selected buses.

5. Pressthe<Esc>key on your keyboard to exit from the Add-Equipment mode.

The mouse cursor will change back to the normal arrow cursor.
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GETTING AROUND

Y our computer monitor usually can display only a portion of your system's one-line diagram. OneLiner has
several featuresthat let you to navigate from one part of the system to another:

Find Bus: Move the viewport to the location of agiven bus. This can be
accomplished by using either the bus name or number.

Scroll: Move the viewport horizontally or vertically.

Zoom: Show the one-line diagram in the viewport with different

magnifications.
Split Screen:  View the one-line diagram in two different panes at the sametime.

These features are described in the following sections.

FINDING A BUSBY NAME:

1.

Click theright mouse button in a vacant section of the screen.
A floating menu will appear.
Click on the Find Bus By Name command.

A dialog box will appear showing an alphabetical listing of all the busesin
the network.

Search for name: i

SR
JIRY 27
CALIFORNIA FKY 26
CLAYTOR 132Ky 2
COLORADD F3kY 28
DELAWARE FKY 18
DOT BUS 13.8kY

FIELDALE 132kY G
FLORIDA B[R 24
GLEM LYM 132k 1 _:_j

QK 1 Canceli Help !

Note: You can also pressthe F key on the keyboard to bring up this
dialog box.

Click on thename* California 33. kV 26" in thelist box.
The number 26 is the bus number.

Click on the" OK" button.

The selected bus will appear at the center of the screen.

Note: You can locate a bus by its number by selecting the Find Bus By
Number command in step 2.

SCROLLING TO VIEW DIFFERENT SECTIONS OF THE NETWORK:

1.

Scroll the one-line diagram vertically and horizontally by clicking the mouse on
the scroll bars of thewindow or by dragging the scroll bar button.

If you have a mouse with awhed, rotating the wheel will scroll the one-
linediagram vertically. Also, moving the mouse with thewheel pressed
down will causethe viewport to move with the mouse.

Note: If the network disappears, use the Find Bus command mentioned
above.
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ZOOMING TO VIEW DIFFERENT SECTIONS OF THE NETWORK:

1. Changethezoom setting by dragging the zoom dider control on thetool bar.

2. Zoominto a specific area on the one-line diagram.

Click theright mouse button at alocation. While still holding theright
mouse button, drag the mouseto delineate arectangular areathat you
wish to magnify. Releasethe mouse button.

A floating menu will appear. Y our screen will look like this.
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3. Click onthe" Zoom In" command.

The screen will show adetailed view of the network that was enclosed in
the dotted rectangle.
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USING THE SPLIT SCREEN OPTION:

Y ou can split the main one-line window into two panes. The two panes have independent zoom and scroll
controls, and may display different quantities. Y ou can edit the one-line in either pane. The other paneis
updated automatically. The split window view greatly improves the ease of use: When you are coordinating the
relays at two ends of abranch, you can position the split window to see what is happening at both ends at the
sametime. You can also view in the two panes the fault currents and relay operating times at the sametime. The

possihilities are endless.

1. Movethearrow cursor over totheleft side of theviewport until it turnsinto two
double barswith arrows pointing inward, as shown below.

2. Now while holding theleft mouse button down, drag the double barsto the center
of the screen.

The viewport will now be split into two panes.

The active pane will have ayellow tint at the bottom of the screen. You
can now scroll the two sections and modify each independently.
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CLOSE AND RE-OPEN THE BINARY DATA FILE:
1. Closethefile.
Select the File | Close command.

If you are running the working model, the file will close now. Proceed to
step 2.

If you are running the production version, adialog box will appear asking
you whether you want to save the changes.

DneLiner
& S ave changes to SAMPLE0?
Yesg Mo | Cancel |

Click on the" No" button.

The current example filewill be closed. The Main Window of OneLiner
will show theword “ASPEN” on agray background.

2. Re-Openthefile SAMPLE30.OLR.
Click on the File menu to display the menu items.

At the bottom of the menu, just above the Exit command, you will seethe
file name of the last four files you opened. The name SAMPLE30.0LR
should be among thefiles listed.

Click on themenu item “SAMPLE30.0LR” to open thefile.

After ashort time, the Main Window will again show the one-line diagram
of the 30-bus system.

Drag the splitter bar back to theleft edge so that only one paneisvisible.
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SIMULATING AND DISPLAYING FAULTS
The following instructions show you how to simulate faultsin the vicinity of arelay group.

1. Click theright mouse button on thethird relay group on theright hand side of
thebus NEVADA 132kV.

Therelay group symbol will turn dotted red, and a floating menu will
appear. Repeat thisstep if the bus or the entire line turns dotted red.

2. Click on the Specify Fault command.
A dialog box will appear asking you to specify the faults to be simulated.

Note there are four fault types within the Phase Connection group box:

3LG: Three-phase fault. 1LG: Singlephaseto ground fault.
2L G: Two phaseto ground fault. L-L: Linetolinefault.

The“1LG" check box should already been marked.
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3. Click on each of the 12 check boxeslabeled '‘No outage' and 'With outage' to
select all the available fault types.

e Closein fault: A faultimmediately in front of the selected relay group.

» Closein fault with end opened: A fault immediately in front of the
Selected relay group with the far end of the branch disconnected.

* Remotebusfault: A busfault at the far end of the branch.

* Line-end fault: A fault at the far end of the branch with the branch
disconnected from the remote bus.

 Intermediatefault (also called adiding fault): A faultinthe middie of a
transmission line. Thisoption isnot availableto relay groupson
transformers or phase shifters.

 Intermediate fault with end opened: A fault inthe middle of a
transmission line with the far end of the branch disconnected.

4. Movethetext cursor totheedit box labeled ‘%' and typein thevalue 44.

This specifies that the intermediate faults are at 44% of the distance
between NEVADA 132 kV and REUSENS 132 kV.

We will leave the phase connection to 1L G, which stands for single line to
ground, and the fault impedance to zero ohms. The fault-specification
dialog box should look like this.

5. Click on the" Simulate" button.
A dialog box will appear asking you to specify branch outages.
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6. Inthelist box, mark the checkbox for thefirst entry “6 NEVADA 132. kV — 28
ARIZONA 132. kV 1L" to select aline outage.

This outage will be taken for al the fault types for which the "With
outage" check boxes were marked.

7. Click on" OK" tobegin thefault simulation.

A dialog box will appear to inform you of the program's progress. At the end of the
simulation the dialog box will disappear and the last fault simulated will be displayed
on the one-linediagram. You will seealinethat reads"1LG Interm. Fault on: 6
NEVADA 132kV-6 REUSENS 132.kV 1L 1LG Type=A... " inthe status area at the
bottom of the Main Window. Thisisadescription of the fault that is being
displayed.

The bus voltages are shown directly beneath the bus names and nhominal
kV. The branch currents are shown on the branch symbols. Both the
voltage and the current will be displayed as complex humbersin polar
coordinates. The zero-sequence quantities are displayed by default for a
single-line-to-ground fault. The'@"' symbol separates the magnitude on
the left from the phase angle (in degrees) on the right.

8. View other quantitieson the one-line diagram.
Select the Faults| Show Fault Solution on 1-linecommand.

A dialog box will appear asking you to select the display options. Thelist
box at the top of the dialog box shows the twelve faults that you just
simulated. The fault being displayed is selected by default.
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Noticethe '3 inthe'No. of tiers edit box. ThistellsOneLiner that you
want to see the solution for all the equipment within three buses back from
the fault.

9. Click onthe"Phasea" radiobutton to display the phase'a’ voltagesand
currents.

Theradio button labeled "Physical" at the lower-left corner is highlighted
(by default) to indicate that the voltageswill bein units of kV line-to-
ground, and the currents in amperes.

10. Click on the“Display” button.

The dialog box will disappear. The one-line diagram will be refreshed to
show the phase 'a’ currents and voltages. Note the letter ‘A" between the
magnitude and angle of the branch currents.

11. View other quantitiesusing thetoolbar buttons.

Y ou may easily display other quantities by clicking on one of the toolbar
shortcut buttons.
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The'0', '+, and ' buttons are for displaying the zero-, positive- and
negative- sequence quantities, respectively. The'A’, 'B' and 'C' buttons
are for displaying the phase'A’, phase 'B' and phase 'C' quantities. The
button that resembles a'clock’ is used for displaying the relay operating
times.

Click onthe'B' shortcut button to display the phase'B' quantities.
The one-line diagram will be re-drawn showing the phase 'B' quantities.
12. View thefault summary in text.

OnelLiner always prepares a summary for the fault being displayed. The
summary includes the fault MV A, the fault current, the relay current, the
Theveninimpedance, and the voltage at both ends of the relay branch.
Y ou can see this summary by opening the TTY Window.

Click onthe‘TTY’ button on thetoolbar.

The TTY Window will appear. You will seethelast part of the summary
when the window opens. Y ou can click on the scroll bars of this window
to bring the other parts of the summary into view.

13. SdecttheTTY | Close Window command to closethe TTY Window.
The TTY Window will disappear.
14. UsethePhasor Probe.

Click theright mouse button on thetransmission line between NEVADA
132kV and OHIO 132 kV. Thelinewill become highlighted and a
floating menu will appear.

Click on the View Phasor s command.

A pop-up window will show you the voltage and current phasors at one
end of the NEVADA -OHIO line. Thewords“Solution at NEVADA 132.
kV" at the upper left corner tells you that the phasors shown are for the
NEVADA end of thisline.

44 - SECTION 2 INSTALLATION AND TUTORIAL ASPEN OneLiner Version 10



Click on Sequencewithin the“ Current from thisbus’ box to seethe
current phasorsfor each of three sequences.

Click on the“ Show Opposite Bus’ button near the bottom. The phasor at
the OHIO end of the selected line will appear.

Click on " Done". The phase-probe dialog box will disappear.
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DISPLAYING RELAY OPERATING TIME ON THE 1-LINE DIAGRAM

Y ou can display the relay operating time directly on the one-line diagram.

1. Click on therelay operating time shortcut button } on thetoolbar.
The screen will ook something like this.
Thefastest relay timein each relay group is displayed above the relay-
group symbol. The operating timeis preceded by the symbol:
o 'FUif itisfrom afuse.
« 'OG'if it isfrom an overcurrent ground relay.
e 'OF ifitisfrom an overcurrent phase relay.
¢ 'RG'if itisfrom aground recloser.
¢ 'RP if itisfrom aphase recloser.
e 'ZG1,'ZG2,'ZG3 or 'ZG4' if itisfrom aground distancerelay. The
numbers 1, 2, 3 and 4 are the zone numbers.
e 'ZP1','ZP2','ZP3 or 'ZP4' if it isfrom a phase distance relay. The
numbers 1, 2, 3 and 4 are the zone numbers.
Thewords'No activerelay' are shown if there are no relays of the type
being displayed within the relay group. The quantity '9999s' is shown if
none of the relays of the type being displayed has operated.
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