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Warranty

Software Limited
Warranty

Disclaimer

Doble warrants that: (i) for a period of one hundred twenty (120) days
from the date of shipment from Doble, the media on which the Software
is furnished will be free of defects in materials and workm@nship under
normal use; and (ii) for a period of one year from the date of shipment
from Doble, the Software will perform in substantial gemformance to its
published specifications. This limited warranty extends/only to Customer
as the original licensee. Customer’s exclusive remedy and Doble’s entire
liability under this limited warranty will be, at Deble’soption, to repair
or replace the Software, or to refund a pro rat@"pertion of the purchase
price. Doble makes no warranty or represeittation that its software
products will meet Customer’s requiremgntsythat the operation of the
software products will be uninterrugted orferror free, or that all defects in
the software products will be corrected"

This warranty does not apply if the Seftware (a) has been altered, except
by Doble, (b) has not been installed,“operated, repaired, or maintained in
accordance with instructions,Suppli€d by Doble, (c) has been subjected
to abnormal physical or elegtrical stress, misuse, negligence, or accident,
or (d) is used in ultrahazardgusractivities.

THE FOREGOINGMWARRANTIES AND REMEDIES ARE EXCLUSIVE
AND ARE IN LIEU"@EALL OTHER WARRANTIES, TERMS, OR
CONDITIONS, EXPRESS, OR IMPLIED, WHETHER ALLEGED TO ARISE
BY LAW, BY REAS©NYOF CUSTOM OR USAGE IN THE TRADE, OR BY
COURSE OF DEALING, INCLUDING WARRANTIES, TERMS, OR
CONDITIONS QFFMERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, SATISFACTORY QUALITY, CORRESPONDENCE WITH
DESCRIPTI®N, AND NONINFRINGEMENT, ALL OF WHICH ARE
EXPRESSkY DISCLAIMED.

IN'NO EVENT WILL DOBLE BE LIABLE FOR ANY LOST REVENUE,
PROFLF, OR DATA, OR FOR SPECIAL, INDIRECT, CONSEQUENTIAL,
INCIDENTAL, OR PUNITIVE DAMAGES HOWEVER CAUSED AND
REGARDLESS OF THE THEORY OF LIABILITY ARISING OUT OF THE
USE OF OR INABILITY TO USE THE SOFTWARE EVEN IF DOBLE HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. In no event
shall Doble’s liability to Customer, whether in contract, tort (including
negligence), or otherwise, exceed the price paid by Customer. The
foregoing limitations shall apply even if the above-stated warranty fails of
its essential purpose. SOME STATES DO NOT ALLOW LIMITATION OR
EXCLUSION OF LIABILITY OR CONSEQUENTIAL OR INCIDENTAL
DAMAGES.
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Limitations of DOBLE’s entire liability and Purchaser’s exclusive remedy shall be: O
Remedies 1. The replacement of any disks not meeting DOBLE’S “limited
warranty” which are returned to DOBLE. r's

2. If DOBLE is unable to deliver replacement disks whichfaresfree from
defects in materials and workmanship, Purchaser inate this
agreement. By returning the software product an ies thereof
in any form and affirming compliance with this v%nent in
writing, DOBLE will refund the purchase pricet

IN NO EVENT WILL DOBLE BE LIABLE TO PU R FOR ANY

DAMAGES, INCLUDING ANY LOST PROFIFS, SAVINGS OR

OTHER INCIDENTAL OR CONSEQUENTIAENDAMAGES ARISING OUT

OF THE USE OR INABILITY TO USE S WARE PRODUCT,

EVEN IF DOBLE OR AN AUTHOR ER HAS BEEN ADVISED

OF THE POSSIBILITY OF SUCH DA , OR FOR ANY CLAIM BY
ANY OTHER PARTY.

Some states do not allow the limitation or exclusion of liability for
incidental or consequential ages, so the above limitation or
exclusion may not apply.
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This manual describes how to use Doble EngineerNaesTTM
Software. The purpose of this guide is to assist e s‘and technicians
in performing relay tests using ProTesT with Dgb 000 and F6000

Families of Power System Simulators.

Structure of this Manual Q
This manual consists of six chapters% appendices:

Chapter 1 "Introducing ProTesT

oduces you to ProTesT, including
nefits, and discusses architecture,
Test Plans and ProTesT Macros.

Chapter 2 "Getting Start
teP2 provides information needed to get

t with ProTesT: hardware and software
requirements, and instructions for installing,
configuring, and running the application.

Chapter 3 ”P\ enu Commands”
Chapter 3 describes how to use the ProTesT Menus
and Database.

Chw@eating a Relay Test Plan”

Chapter 4 describes how to create a database of

\K Relay Test Plans and further describes ProTesT

Macros.

@pter 5 “Running a Test”

Chapter 5 describes how to set up and run a test.

Chapter 6 “Sense Input”

® Chapter 6 describes Sense Assignments and Sense

Input Filtering.
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Appendix A "ProTesT Error Messages”
Appendix A describes ProTesT Run Time Errors,
Macro Errors, Macro Execution Errors, and other
related error messages.

Appendix B “F6000 Control Panel” %
Appendix B describes the featurN ctions of

the F6000 Control Panel. @

Appendix C "ProTesT Macro Reference Guide”
Appendix C lists specifications for each test macro
included in the variou Plans.

Document Conventions (0
The following font conventions ser distinguish various references in

the text:

d items on pick lists (items in a
are shown in bold type.

e Button labels, menu s
display that the user c

shown in bold type.
e Section names on trol Panel, labels on the instrument

front panel, bels are shown in italics.
The following def s distinguish the software controls in ProTesT
n

e The names of displa

from the hardwa instrument:
e ControlfPanel refers to the F6000 Control Panel option of the
ProTesT¥To0ls menu.
e Instfument Front Panel refers to the front panel of the F2000 or the
i& trument.

Q>®
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Notes, Cautions, and Warnings

C€

COMPLIANCE

WARNING

AN

GROUND

®

NOTE

VOLTAGE-HIGH

4N

Note, Caution, and Warning icons denote information of special interest.
The icons appear in the column to the left of the text and are reproduced
below with explanations of their meanings. Failure to gbsekve a Caution
or Warning could cause a dangerous condition.

The CE icon signifies that the equipment cofaplies With CE requirements.

The WARNING icon signifies informatiogithat'denotes a potentially
hazardous situation, which, if not avoided,\may result in death or serious
injury.

Protective Earth Ground Synibel,

The Note icon signifie§ a/eautionary statement, an operating tip or
maintenance suggestion. Instrument damage may occur if not followed.

The Voltage-High,icon indicates a situation involving hazardous voltage
levels with gisksyef shock or injury.

'doh ) 72A-1585 Rev. C 8/02 i
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- 9O
Safety ()

WARNING To eliminate the potential of dangerous electrical shock from the test
instrument, verify the safety ground before turning it on or using it. ¢
& Always turn the source output off and disable the unit befofe @ennecting,
removing, or touching any output terminal or cable.

DO NOT defeat the AC power input source ground % on and
t

verify that the power connections have proper hot.a ral polarity.
VOLTAGE-HIGH Dangerous and potentially fatal voltages can besdeveloped across the
output terminals of any Power System Simul EXTREME
A CAUTION when turning on or using the insteument. Always turn the

source output off and disable the unit beféfe,connecting, removing, or
touching any output terminal or cable. !@ ground any instrument

output source connection.

The high intensity yellow LED indicate that dangerous and

nt. Flashing occurs when the

potentially fatal voltages may
Battery Simulator is on, or WQ sources are enabled or on.

1))
R
. Q(b
&

O
&’

L 4
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1. Introducing ProTesT O

L 4

This chapter introduces ProTesT, explains the feah&@nefits of

ProTesT, and discusses architecture, location tree, ns, and
ProTesT macros.

About ProTesT oo

ProTesT is an interactive software system(for-automated relay testing. It

can be used with Doble’s F2000 serie 000 series of power system
simulators (Figure 1.1 on page 1-2). %
E,

ProTesT runs on Microsoft Win
Windows 2000 operating s S.

Windows NT 4.0, or

lay testing including:

ProTesT give the user contrebo
e Creating and editﬁ lans for any type of relay

e Using ProTesT rossto test relay functions
* Running te tically
e lLogging and time stamped results

iding fault parameters studies

ing either F6000 or F2000 to run the same Test Plan, subject to
ource capabilities

Storing test plans and results in an ODBC-compliant client-server
database

L 4
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Introducing ProTesT

ProTesT

F2000 Series F6000:Series
Power System @ Power System

Simulators Simulators

Figure 1.1 Automated Relay. Testing with ProTesT

The ProTesT Starter Kit is requireé, for @achrtest instrument to run ProTesT
macros where the:

e [F2000 Instrument usesgtheds2910 ProTesT Starter Kit

e  F6000 Instrument uses the F6910 Simulator Control and
Automation Module

Refer to Table 1.1 far the items$ ProTesT requires to communicate with
the F2000 and F6000 Jfistruments:

Table 1.1 Communieation Between ProTesT and the Test Instrument

F2000 Test Ipstruments: F6000 Test Instruments:

RS-232 interfage, 9600 baud, RS-232 or an Ethernet interface:

25-pif'conpector, full duplex e RS-232, 57600 baud, 9-pin
connector

¢ Ethernet, 10 base 2,
BNC coaxial connector

= 72A-1585 Rev.C 8/02 (RS
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ProTesT Macros

ProTesT provides macros to test relay functions. These macros offer the

following features:

ProTesT Plans

Pickup and dropout

Time characteristics

Ohmic reach and plot

Differential relay testing

Frequency relay testing

Synchronizer relay testing
SSIMUL Macro for dynamic testing
TRANS Macro for transient testing

ProTesT macros are bundled imProTesTPlans™ licensed for
company-wide use. Each PrailesTPlan includes macros to conduct tests
for a family of relays. Each,of the seven plans corresponds to a type of
relay: A, F, I, P, T, V, apd*Z, The seven plans contain macros for these
types of tests:

A Plan
F Plan

| Plan

PaRlan

T Plan

\

Z Plan

TRANS

Autosynchronizing Relay Test (ASYNC Macro)
Frequency (under/over frequency, time characteris-
tic)

Current (overcurrent, pickup and dropout,
instantaneous, time characteristic)

Power System Model (calculate test values to be
used in SSIMUL dynamic tests)

TRANS Macro for replaying COMTRADE wave-
form files (does not support the F2000 Series at this
time)

PlanVoltage (under/overvoltage, time characteris-
tic)

Distance (reach, maximum torque angle,
characteristic)

TRANS macro for replaying COMTRADE
waveform files for the F2000 Series

To use a macro in ProTesT, specify macro parameters in standard
engineering units of voltage and current amplitude, phase angle, and
frequency. For more information, see Table 1.2 on page 1-9.

'doh ™ 72A-1585 Rev. C 8/02
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Benefits

ProTesT provides:

e Automated relay calibration tests

e Standardized test plans with repeatable results,a qualityasystem
requirement

e Ability to test complete protection schemes ufidensimulated
power system conditions

e Better test results with less time and fewer people

ProTesT Function Menus

ProTesT functions are accessed from thegmenu bar on the ProTesT main
menu. Access a menu or toolbar selegtionfwith a single-click or use
shortcut keys to access the most frequently used menu functions.

4+ ProTesT - [E:\Program Files\Doble\Protest 1.71 v06\db\ProTesT.db]

gﬁ IR EGEECS Edit Macro Setup Wiew Tool: Heports ‘Window Help ;Iilﬂ
Tz HNew Cirl+h
CIB # | 2| -
[ [ O el N P . <
B Clase Locationl
Print Setup... Location [ ‘—u

£ newtest
Esit 0 Short ProTesT Libra, 4
_— £ Contributars List

Recent File

Figure 1.2 ProTesT Menu'Bar with Database Drop-down Menu Displayed

The menuYunctions of ProTesT are:

Database Create a new database, open an existing database,
close the current database, Print Setup, or Exit.

14 72A-1585 Rev. C 8/02  ¢AMNMy
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- e

Edit Cut, Copy, and Paste apply to one or more Selected
records, using standard Windows conventions.

Insert and Append add a new record to the
selected list view of a location, r or Test Plan.

Delete removes one or morex‘ ecords.
Move Up and Move Downgdjustthe order of
records shown in the list v

Find searches for and locatés,records that match
the search criteria.

Macro Opens a selected test in‘a Test Plan. Closes an
open test Macrg), es it while it is still open.
Run executes cted Macro either at the test
view or at lan list view. Autorun executes
a seq macros automatically. Refer to

Cha etails.
Setup Op@ og to configure ProTesT.

View ontrols whether the toolbar and the status bar
‘-o@ in the main display.

Tools

F60 ontrol Panel
The Control Panel is a virtual front panel for the
F6000 Instrument.

00%€onfiguration
2 4 Before running the F6000, it is necessary to set up
the desired source configuration. Up to 8 sources

\K can be configured, in various combinations of

voltage and current sources. Refer to "F6000

O Configuration” on page 3-11 for details.
F6000 Flash Loader

Installs firmware.

\ F6000 Key Code
Installs F6000 options.

F6000 IP Set
Changes the F6000 Instrument's IP address for
s Ethernet communications.

o900 ) 72A-1585 Rev. C 8/02 1-5
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ﬁ

Power System Model Q
Invokes optional power system model for SSIMU

Macro. This selection is available only at the .
SSIMUL Macro screen.

Vector Calculator @
Calculates Doble source valuesN -to-phase
tests.

Graph

Plots Test Results from one,or e characteristic

test Macros.

Export/Import Q
Not implemented.

Import SS1 files

Imports simula sts from DOS SSIMUL.EXE
stored in ° iles, Multiple simulations from one
file are m as individual SSIMUL Macros in
the curréntlyaselected Test Plan.

Convert ProTesT D. g

Up e SQL database from a previous release

r , if necessary. This feature copies from
e old database to a newly created one.

database.

fnt@word
If a database is opened with the incorrect password

\ or without a password, use Enter Password to open
\ the database for full access.

Change IN
@ pens dialog to change the password on the open

por Opens a display to select a Doble standard test
report.
@dow Arrange windows to view more than one database
\ record; e.g., to compare or to copy and paste.
Help Access Help. Select About ProTesT to see the
software version, the product code number, and
the installed ProTesT Plans.

L 4
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ProTesT Architecture

Location Tree

Relay

Test Plan

NOTE

ProTesT organizes relay test data in a tree view hierarchy like folders in
Microsoft Windows Explorer. In ProTesT, the folders are location’records
that can represent substations in a utility.

The Location tree organizes user-defined Relays and Test Plans. When a
new database is created, the Location tree is,empty,

Click Edit| Append to create a new locatiofy, Then, type a descriptive
name and press Enter to confirm. Singletglick & tree view record to
select, or double-click a record in theflist to'Wwiew the contents.

Relay identifies relays by name,anénumber.

The Test Plan is a list of useéwdefined macros for a relay. Steady state
macros in a TesyPlan testindividual relay functions, such as reach,
instantaneous Qyergurrent, reverse current response, and timing.
Dynamic testscanibe added using the SSIMUL Macro. Transient tests can
be added using the TRANS Macro.

Macros aretadded to the List View by selecting Edit| Insert to insert a
new test'in froft of the currently selected record, or Edit| Append to
append‘a,new test at the end. Fill in a name, select the macro, and enter
optibnalhkcomments. Other fields on the list show the time stamp of the
last Macro edit, and the last test date. The Eval column shows the last
Jestystatus, if there are Test Results.

Doble recommends that standardized nomenclature be used for easier
access to relay records. Settings and test data for all relays in a
protection system can be stored in the ProTesT database and arranged
in the location tree.

G 72A-1585 Rev. C 8/02 -



Introducing ProTesT

ProTesT Macros ()

ProTesT Macros are spreadsheet forms that specify Doble Instrument test
sources, action parameters, and expected results. *

When the RUN button is clicked, a Macro performs p eci%ved,
standard actions with one or more F2000/F6000 InstrN rces that
include:

e Setting initial Amplitude, Phase, Freque er Sense

NCypan
mode Q
¢ Doing Source Action; e.g., Linear Ra d Ramp, or Binary

Search with one or more Action sousces
e Recording Operate Value or Ope

eci ource parameter, such as
e Macro name in the
jon:

A ProTesT Macro applies action to
current amplitude or voltage amplitu
examples below indicates the s

e PRAMPYV for pulsed ram

e BSRHOI for binary seakch current

e LRAMPF for linear, quency

e PHROTI/PHROLV ear ramp phase (or phase rotate)

e RCHLRIis 4@ ramp reach test in the Z ProTesTPlans, which
performs e action as LRAMPI in the | ProTesTPlans

Table 1.2 lists thesavailable Test Macros by ProTesTPlans. See
Appendix C "Pro Macro Reference Guide” for a detailed
explanationg®f eaelt macro.

Q
o
¥

L 4
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Table 1.2 Test Plans and Macros

Special Macros (included in all Plans)

EXTERN (Execute External Program)

NOTEBK (User Notes)

POWER (dc power to relay)

SSIMUL (Dynamic State Simulator)

A Plan: Autosynchronizing Relay Test

ASYNCH

Z Plan: Distance Relays

GONGOI RCHERV ZPLLRI
GONGOV RCHPRI ZPLLRV
MAXTAI REHPRV ZPLPRI
MAXTAV TIMEI ZPLPRV
RCHBOI TIMEV ZPXBOI
RCHBOV ZPLBOI ZPXBOV
RCHLRI /PLBOV

I Plani Ovefcurrent and Differential Relays

BSRHOI LRAMPI PRAMPI
CREEP! PHROTI TIMEI
DRAMPI PHSFTI TIMEPH
GONGOI PLOTII TOCPLT
INDPUI

'doh ™ 72A-1585 Rev. C 8/02
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Table 1.2 Test Plans and Macros (Continued) O
V Plan: Over/Undervoltage Relays

BSRHOV INDPUV PHSFTV N
CLOSEA LRAMPF TFR

CREEPV LRAMPV TI

DRAMPV PLOTVV

GONGOF PRAMPV OVPLT

GONGOV PHROTV PHPLT

F Plan: Frequency Relays

CREEPF GONGOF TIMEF

FRDRMP LRAMP TPHPLT

FRRMPT

N
&
4
P 72A-1585 Rev. C 8/02  AMNMy
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2. Getting Started ()

4
This chapter provides information needed to get s e@ ProTesT:
hardware and software requirements, and instructi installing,
configuring, and running the application.

Hardware and Software Requirements 0

ProTesT requires the following computerfhardware and software:

e A personal computer with a Penti lass processor
¢ Microsoft Windows 98/ \%s NT 4.0, or Windows 2000
e An 800 by 600 VGA, 256 monitor
e A pointing device su indows compatible mouse
space

e 100 MB or more ON
* 64 MB or more o M*random access memory)
e CD-ROM Drivm
Installation Procedure
To install Pro\
WARNING For F6000 {v‘ nts, install ProTesT version 1.7 or higher.

& 1.4 e@ProTesT CD into the CD-ROM drive.
rom

2. e Windows task bar, select Start | Run.

7is the CD-ROM drive letter type E:\Disk1\Setup.exe,
Qor use the Browse button to manually locate the Setup.exe file.

¥ Press ENTER or click OK to launch the ProTesT Installation Wizard.
4. Follow the prompts to install both the Sybase SQL Anywhere Desktop

® Runtime Engine and ProTesT.

o900 ) 72A-1585 Rev. C 8/02 2-1
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For the installation of the Sybase SQL Anywhere Desktop Runtime
Engine:

¢ Follow the dialog instructions.

NoTE Answering OK to all dialog instructions sets the default parameters and
' is recommended.
S e |If the Sybase SQL Anywhere Desktop Runtimé Engine is already

installed on the machine, the Sybase SQL Anywhere Desktop
Runtime Engine Install Wizard can be cancelied"

e When installing on Windows NT 4.0, the‘installation procedure
deletes any earlier version of Sybase SQL%Anywhere Desktop
Runtime Engine before installing the new version, ensuring that
the new version installs correctlyf

NoTE Installing ProTesT overwrites any eatlier version of ProTesT stored in
' the same installation directory.
S e At the User Informatiofgywindew:

e Verify your name gnd cempany.

e Be sure to enteraProduct Code in the serial number field. The
product code is affixed to the Software Registration Certificate
enclosedfwith thesinstallation package. This code enables
operation of the ProTesT macros purchased by your company
as ProTesTPlans™. The product code may contain an alpha-
betiggmy it hever contains a numeric 0. Entering the wrong
chakagterinvalidates the code. If an incorrect code is entered,
RFOTesT#will run as a demo, and no macros can run. To cor-
rect the product code within ProTesT, select Tools | Change
Rroduct Code from the menu bar. Then, enter the correct
code.

e “Whe default directory displayed at installation is c:\Program
Files\Doble\ProTesT. To change the drive or directory, click the
Browse button and enter a path name. The directory is created if it
does not already exist.

. 72A-1585 Rev.C 8/02  (RE™
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Log In O

At startup, a login window appears with a default User Name. Refer to
Figure 2.1. Change the name and Click OK to continue. The def8ult User

Name is from the last login. Click the drop down arro e a list of
previous logins.

Figure 2.1 Login Display

N
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Password C)

The ProTesT startup screen asks for a Password. The default shown is
DOBLE in clear text. All ProTesT databases have the default passwofd
DOBLE, until a user changes the password for a selected se.

If a special Password has been assigned to a database,\h assword
is not used at Login, the user is limited to read-only anges and
deletions are not allowed. However, the user can sti sts and save

S
Test Results, copy test plans for pasting in another database, and enter
comments on the User side of Notebooks.

Changing the Password
After opening a database, the password %changed.

To change the password:

1. Select Tools | Change Pass ;

2. Enter the old password firstite,a rize the change.
3. Enter the new password twice for verification.
NoTE The password is not cas%\/e.

™ 72A-1585 Rev.C 8/02 (R
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ProTesT Main Screen C)

After Login, the ProTesT main screen appears (Figure 2.2).

4+ ProTesT - [E:AProgram Files\Doble\Protest 1.71 v08%db\ProTesT_db]
,ﬁ, Databaze Edit Macra Setup MWiew Tools Beports Window Help

2 R TS R A O oA el R P

= |Prolesl.db Location |

|=:| Short PraTesT Library.
£ Cortributars List 0

B2 Contributors List

Far Help, press F1 ® ,_
2 \@2.2 ProTesT Main Window
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Setup

To open the Setup dialog box, click Setup in the ProTesT menu bar
(Figure 2.3).

Setup

D atabaze Engine

Jhrtdzk A0 exe

Default [ atabase
System Frequency:
Auta Bun Delay:

Save rezultz in Auto Bun

Automatically 5ave Resulks

Paste Test Resulks?
i ez
" No

= Praompt | zer

IEEI.EIEIEI
|3 Secs

IE:"\F'ru:ugram FilezhDoblehdb\FProTesT.db

— |nstrumett
Drefault
’7 i~ F2 i+ FE
v Battery Off on Macro Abort W
r = E2 et
(B (Eart 1

Ao

Eatd Eate Iﬂa‘s 5

obleealEE Dis \l_

A

V drezs

Connect with; —————
* Serjal
' Ethemet

Cortrol panel simulation: T

L & "EJ

4

[atabaze Free Space Setting [in ME] IE

Source Mame Scheme

WVaMBMVCITIZI3

Vo Q.

o]

Cancel

Figure 2.3/ Setup Dialog Box

2-6
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The Setup dialog contains the following fields and sections:

Database Engine

Default Database

The Path for the Database Engine is the installation
path for the SQL Anywhere Desktop Runtige
Engine, normally:

c:\SQLANY50\WIN32\rtdsk§0.8xe
Verify that this path is correét!

The path for default databasé.isiusually the db
subdirectory under the ProTesT home directory,
for example:

c:\Program Files\BobleXProTesT\db\ProTesT.db

NoTE If only the path to the database directoryis specified, ProTesT opens a
' browse window at startup that allews the user to select a database, for
H example, c:\Program Files\Doble\ProTesT\db.

System Frequency

AutoRun Delay

Enteg, thendefault system frequency: 50 or 60 Hz.
This ds‘used“as the default for sources added to a
testimacro.

The'delay time between tests in a Test Plan when
AltoRun is selected. This delay allows the relay to
reset fully between macros permitting visual
inspection of the test results. The recommended
value is 3-5 seconds. Refer to ”Autorun”

on page 5-5.

Save Restilts inAutoRun

Check this box to save all test results when
AutoRun is used. This box should always be
selected.

Automatically Save Results

Paste Test Results

Check this box to automatically save all test results.
If this box is not checked, a message appears
prompting you to save your results.

When copying test plans or tests, select whether
test results are to be copied:

* Yes means always copy Test Results.

e No means do not copy Test Results.

e Prompt User every time for the choice
(recommended choice).

'doh ™ 72A-1585 Rev. C 8/02

2-7



Getting Started

—O

Instrument (Default) In the Instrument section, click the F2 or the
radio button to select the default instrument.

Battery Off on Macro Abort rs
Set this only if the battery is always rned off
when a test is aborted. For exa a POWER
Macro has been run to turn on t ry source, it
may be desirable to leave the ba n if a test is

aborted.
Database Free Space Setting (in MB)

Type in the amount of,Spaceyneeded on the hard
drive for the ProTesJadatabase. The default setting
is 5 MB. Unless d%e is very limited, this
setting shoul | number. If ProTesT finds
insufficie rompts the user to repack the

database. g is a time consuming
operatio nnot be interrupted.

at
Source Name Scheme

Seléct ource name scheme to be used for the
W

stem Model. These source names are

d when source values are inserted in a SSIMUL
acro after modeling a fault.

L 4

Q
o
&

L 4
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F2 Instrument

The Instrument section of the Setup display contains these settings for the

F2000:

Baud Rate

The default baud rate of 9600%s. recemmended
to match factory default of jmstruments. Refer to
Table 2.1, and to the F2000 Wser*Guide or F2250

Family of Power System Signulators.

Comm Port

Doblecol32 Disable

The default is 1.

Check this,box onlyif setup errors occur with

F2000 Instrumentss

The F2000 CommunicationsiPeit Settings are set by switches SW2 and
SW3 on the F2000 CPU beasd,which can be viewed after removing the
F2000 top cover. Use Table 2%, to check your port settings on the F2000.

Table 2.1 SW 3 Switch Pesitions and Baud Rates

Baud Rate SW3 - SW3 - SW3 - SW3 -
Switch 1 Switch 2 Switch 3 Switch 4
300 On On Off On
1200 On Off Off On
2400 On On On Off
4800 Off On On Off
9600 Off Off On Off
19.2k On On Off Off

[

Yo
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F6 Instrument

The Instrument section of the Setup display contains these settings for the
F6000:

Comm Port If communication is through the serial pout, set the
Comm Port and the Baud Rate in'the Setup display.
The default is 7.

Baud Rate The baud rate for serial port comimunications must
be 57,600.

IP Address If communication in thyeugh'tiie Ethernet port, the
IP address in the IP Address'ust match the
instrument IP addressy, The, IP address appears in
the Instrument Display/6n the front panel when
the instrumentisturned on and the F6000
firmware Jpeots Up.

Connect with Radio buttonsito select serial or Ethernet
commumication.

Control panel simulation
If the gomputer is not connected to an instrument,
onif thefinstrument is switched off, operate the
@ontrol Panel in simulator mode. Simulator mode
isuseful for training and for configuring tests that
will be conducted at a later time. To choose this
mode, check the box for Control panel simulation.

NoTE If the computers not connected to an instrument or if the instrument is
' switchedwotfwhen the F6000 Control Panel is opened, an error message
H appears. Acknowledge the error message. Then specify Control panel

simulation,in the Setup display, or switch the instrument on.

After all the settings in the Setup display are changed or confirmed, click
OK,tosaccept the modifications and close the display, or Cancel to close
without change.

™~ 72A-1585 Rev.C 8/02 (RS
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Database Conversion

Change Alert

A new release of ProTesT may include changes to the database schema.
See "Convert ProTesT Database” on page 3-27.

When attempting to open a database created by ah'earlier version of
ProTesT, a change alert dialog box may appear (Figtire 2.4). Click Yes to
proceed with conversion of the old database. D@ing conversion,
ProTesT creates a new database and copies réeords from the old
database into the new one. Click No in the dialog box to cancel the
conversion.

Q

Alication requires Wersion 0.00.30
21t to the new wersion?

Figure 2.4 Change Alert Dialog Box

ProTesT Ill Databases

ProTesT cah gopy”and convert ProTesT Il data into a selected database.
A convefsion‘pfogram for ProTesT Il databases exists in the Protest
folder. ImWindows Explorer, open the Protest folder and double-click on
ProtestMll_Convert.exe (default directory c:\Program
Eiles\Doble\ProTesT). Refer to "Convert ProTesT Ill Database”

onpage 3-28.
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3. ProTesT Menu Commands

Chapter 3 describes how to use the ProTesT menu$wandsdatabase.

Database Explorer

The ProTesT Database Explorer displays a tree view on the left and a list
view on the right (Figure 3.1).

4+ ProTesT - [E:\Program Files\Doble\Protest 1.71 v08\db\ProTesT.db]

oy Datahase Edit Macio Setup “iew Tools Beports ‘Window Help . =1=1x|
(] % B [ [sal ] o)™ ] L2 ¢
E-f ProTesT.db Relsy | -
7 --%Digéﬂnﬁég#bw Relay Id | Seri. | hrg ] "Breiedh, | oiig [
o IE BE1-24 BAS 03/15,/7934 00:00.00.0 Lihinf
DE BE1-25 BAS 09/09/1334 00:00:00.0 TCL
IE BE1 27 BAS WA031993 00:00.00.0 RJL
DE BE1-27/53 BAS 06/13/1334 00:00:00.0 TCL
IEBE1-32F| BAS 11421,/1930 00:00.00.0 DRE
DE BE1-46M BaS 06/18/1334 00:00:00.0 TCL
H-C Contributars List E@. BE1-47M BéS 05,09,/1930 00:00.00.0 Pas
DE BE1-50 BAS 05,/06/1333 00:00:00.0 rLO
IE BE1-BOBF BAS 11/430,1934 00:00.00.0 TCL
DE BE1-50/51 BAS 10/31/13397 00:00:00.0 RIS
IE BE1-B1/27C BAS 06/14,/1934 00:00.00.0 TCL
Tree View DE BE1-55 /320PRF-320 BAS 04,/25/1331 00:00:00.0 Elw
IE BEI 55N BAS 06/29,/1993 00:00.00.0 RJL
DE BE1-E# BAS 06/13/1334 00:00:00.0 TCL
E@ DFFPR BAS 12/01,/1934 00:00.00.0 wFhd
DE BE1-73M BAS 07,/26/1334 00:00:00.0 KMF
E@ PET-81 BASL 09/21,/1993 00:00.00.0 1B
B@ BE1-87T BAS 02/24/1333 00:00:00.0 Ak
I. E@l BET=E5R1 BASL 0142241998 00:00.00.0 AP
|7
|
List View
Far Help, pressl I AV l_

Figure 3.1 ProTesT Database Explorer
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4+ ProTesT - [E:\Program Filez\Doble\Protest 1.71 v084\db\ProTesT . db]
gﬁ, Databaze Edit Macra Setup “iew Tools Heports Window Help

Click a folder in the tree view (Figure 3.2) to select it and see the contents
in the list view. Click the [+] box to expand lower level branches of the
folder, as in Windows Explorer.

S| & |B[@] o]V ea]] w]=] 2] L[N

=-f=1 ProTesT.db

=8 s} Short ProT esT Library.
7] ABBAWEST.
&-C7 Baser
-2 Beckwith
-(Z1 General Elechic.
-] GEC.
20 Muliing

®-C0 Contributars List

For Help, presz F1

Lozation |

Location |
1 sBEMWEST.

I Basler.

21 Beckwith,

£ General Electic.
CIGEC.

3 Muiltiin.

I sEL.

e a

Figure 3.2 Expanded Tree View

Deuble-click a record in the list view to open it and view its contents.

3-2
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How to Select ProTesT Data

e To select a record from the list view, click the desired record.

* To select a set of consecutive records in the list view, hold down
the Shift key and click the first and last recordsn the list to be
selected. Alternately, hold down the Shift Kéy,and use the Down
Arrow or Up Arrow keys to select the desired régords.

¢ To select non-consecutive records from the listview, hold down
the Ctrl key and click the desired records,

How to Edit List View Data

¢ To edit the record name, click a_seeend time on the record name.
An edit box appears.

e To edit any field other than the record name, single-click to
select.

NoTE Some fields cannot be edited, forexample, Macro Type.

To change the name of a/fecord:

1. Select the name'in either the tree view or the list view, and click a
second timiey(two single-clicks rather than a double-click).

An edit linésgpens.

2. Use thefnavigation keys — the Home, End, Left and Right arrows, not
the Up, o Down arrows — to position the bar cursor.

3. @lypeyin the desired changes.
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Menu Commands

Database Menu

New
NOTE

!
Open
Close
Printer Setup
Recent File
Exit

Commands on the ProTesT Database Explorer menu bar (Figure 3.2 on
page 3-2) are explained in the remainder of this chapter. A
context-sensitive menu is available by clicking the right méusebutton.

From the Database Menu:
1. To create a new database, select New from the Database Menu.

2. In the new database dialog box at File namie,enter a database name
and press Save.

A new, empty database is created and is feady to be populated with
data.

Database names cannot contaimpany spaces. Certain characters are also
not valid, such as ‘.” and /.

1. To open an existing dat@hasepselect Open from the Database Menu.

2. From the list of databases, select the appropriate database and press
Enter.

To close an open‘database, select Close from the Database Menu.

1. To change yourR\Windows printer setup, select Print Setup from the
Database Mefiu,

2. Selgct the appropriate print parameters to use in ProTesT and press
Enter.

Used,fomaccess to recently opened database files.

Togexit R TesT, select Exit from the Database Menu.

34
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Edit Menu

O

From the Edit Menu, choose:

Cut
1.
2
Copy
1.
2.
Paste T

1

L 4

XN

Q>®

To copy information:

L 4

To cut information:

Select one or more records in the i v%
highlighting with the mouse. \

. Select Cut from the Edit Menu or@Toolbar icon,
which temporarily stores the ddta,i clipboard and

removes the data from its location.
A second cut or copy op overwrites the previous
contents of the clipboard.

%st view by highlighting with

Select Cop e Edit Menu or use the Toolbar icon,
which te r stores the data in a clipboard and

leaves t iginal data intact at its location.
A sec or copy operation overwrites the previous

ts he buffer.
i

Select one or mo
the mouse.

nformation:
\it n the cursor at the paste location.

%&ct Paste from the Edit Menu or use the Toolbar icon.
ultiple paste operations are possible for multiple

copies.

In&\ To add a new record to the list view above a selected

location relay, or Test Plan:
O 1. Select Insert from the Edit Menu, or use the Toolbar icon.
2. Type the new record name into the box, and press Enter.

3. Fill in any remaining data fields.

fobie 72A-1585 Rev. C 8/02
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ﬁ

Append  To add a new record at the end of the list view of a Iocatio
relay, or Test Plan:

1. Select Append from the Edit Menu, or use the Toolb4t

icon.
2. Type the new record name into the box, @s Enter.

3. Fill in any remaining data fields.

Delete To delete one or more selected recordsyfro e list view of
a selected location, relay, or Test Plan:
e Select Delete from the Edit Me the Delete key.

NoTE Edit commands can be applied only to a_si item in the tree view.

Find 1. To find a record in the open select Find from the Edit Menu,
or use the Toolbar icon. TP& isplay appears (Figure 3.3).
2. In the Find what field, en art of the name to be located.
3. Select the database ta@ searched (e.g., Relay or Test macro).
4. Select the field seatehed (e.g., Label or Macro type). All
matching reco listed.
5. Select Go To t

>
\K\o
O

<<>Q’

L 4

one of the records.
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! Find
Find what: ||:|:| Find

In table I Fielay j @
I calurmnz)] ILaI:ueI j Akl

[ tatch whole word orly

(

1] oYl T

F N W

Label | Serial_Mumber P o “FEnufacturer

o | WEST
BT COH 1271473 WEST
BT COM-5 WEST
BT Cog 1956207 WEST
0T cov-g WEST
BT Mo ABB

O] MM ABB

2

Figure 3.3 Find Display

Move Down

Select a recafdhfrom the list view, and select Move Down from the Edit

Menu or click'the’Move Down icon on the Toolbar. The record is moved
one positiondéwnward.

Move Up

Selecta reeord from the list view, and select Move Up from the Edit

Menu orelick the Move Up icon on the Toolbar. The record is moved
ohe position upward.

doh ™ 72A-1585 Rev. C 8/02
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Macro Menu
From the Macro Menu:

Open  To open a Macro, select the macro in the list view, then select Open
from the Macro Menu. Alternately, select the macro and pfress’Enter, or
double-click the macro in the list view. ProTesT displaysithe Lest tab
view.

NoTE The Navigation window stays open when a Macro,is @pened.

Close  To close an open Test, select Close from the Macro Menu, or click the
Go Back icon on the toolbar. ProTesT closes the Test tab view.

Save  To save changes to a Test with the TestWiew#open, select Save from the
Macro Menu. Alternately, click the,Save icon on the Toolbar. ProTesT
saves the Test, and the Test view,rémains open.

Run  To run a Test, select Run from the Maero Menu, click the Run icon on the
toolbar, or press the F12 key. Ifupore than one test is selected on the list
view, the Run function pefforms an AutoRun sequence on just the
selected tests. Refer 48" €hapter’'5 "Running a Test”.

AutoRun  To start an AutoRumsequence:
1. Select a test on'the Test Plan, or open a Test view.
2. Select AutgRun'from the Macro Menu or press Al+F12.

AutoRupbeging with the currently selected Macro and proceeds
nor:stopythrough all following Macros until it encounters a Notebook
or uptifthe end of the Test Plan. Refer to Chapter 5 "Running a Test”.
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Setup Menu O

For details on the Setup display and the configuration process, see

Chapter 2 "Getting Started”. L 4
View Menu \Q

From the View Menu, toggle the toolbar and them ron and off.
Tools Menu

The Tools Menu (Figure 3.4) provides acce eral utilities.

a

mporh 551 Fles. ..
Convert ProTesT Database, .,

\t Zhange Password. ..
@ Enter Passward, .,

Zhange Product Code, ..

TS Figure 3.4 Tools Menu

Q
o
&

L 4
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F6000 Control ~ The F6000 Control Panel (Figure 3.5) contains all of the functions a
Panel  controls needed to conduct manual tests with the F6000 Instrument. To
open the F6000 Control Panel, click Tools | F6000 Control Panel in the

ProTesT menu bar. See Appendix B "F6000 Control Panel” for more
information on Control Panel settings.

<4+ ProTesT - [Untitled]
Tl File Edit Setup Wiew Tools ‘Window Help

| |2 | v [oa e o] e N2

[~ Sourc:
Sic Ampliude  Phaze Frequency Range  On Enable
VA [eg Jo [eooo0 = [ = Ml
[6a | T = N =
Y g3 [ro  Jeooo =[5 = m
o [0 [enoon =] [ =] ml
1T s |20 Jeooon = 75 = M
|5 [zn Jeoom = [f5 = =l
12 s [ien Jeoom = [f5 = Ml yﬂ;gi -
Mo Jo [eoon = 75 = m

— Ramp/Set source

i Irmer
Change '
va v 1 v - Qupk ® @ ® ® ® ® ® & | | o7
ase ¥ amp/Se gt @ ® & & & & & & Sefings.
VB ¥ 12 ¥ 1+ Ampliude B
VC IV 13 v ® Ferremy 0 Timing Status |

& & Reset Stop
Stare Fecall
YN OIN o £ | E | @ FRunning
X I &  Stopped Reset
[~ Battery 7 i il
8 I ' mSec. @ Sec.  Cycles
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F6000  The F6000 sources can be configured to suit test requirements. O

Configuration 4 CJick Tools| F6000 Configuration in the ProTesT menu bar to open

the F6000 Configuration display (Figure 3.6). rs

FG&00D Configuration

Mumber of
sOLMCE:

Mumber of I 4 - I

Coresertible /| Sources
’7 SOUMCe:

" Current Sources

Coresertible /| Sources Current Soure

1e-zet Configurations
|4 Voltages ments j

shold—————

Shove Source Summary »»

1&al O 5l
ak | Cahicel

Apply |

O@ Figure 3.6 Configuration Display

Q
o
¥

L 4

L 4
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2. Click Show Source Summary to show the VA rating and the range
settings for each configured source (Figure 3.7).

FG&00D Configuration E2
Coresertible /| Sources Current Sources—————————— |
Murnber of I - I Number of I - I il 150¢a W 75150,300
’7 ZOUNCE: ‘ ’7 ZOUNCE: ! WH 18044, N 5,150,300
WL TRMA 75,150
Corvertible /] Sources Current Sources Oft (@A
uli} ot/
YN I TEVA 75,150
[Ny 1504, 75,1530
|2 150 WA 75,1530
/i I IVBj I\’r':j I” j ||2 j Il3 j (s _J_?5\m 7515
4., o Oif
ilig 0ff
1IN TE WA 75,15

JEd R N N
©66 6 oW

Pre-get Cnnfigurations"
|4 Woltages and 4 Currents j

Threshald
’75‘ Byl € 1.5V0It3~)
&

(o

v

Hicuce Sumnmary <<
Ok * ;!il | Apply |

Figure(3.7 “Geonfiguration Display with Source Summary
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To configure the sources manually:
1. Select User defined in the Pre-set Configurations pick list.

2. Select the number of convertible sources and the number of‘Current
sources in the two pick lists at the top of the display-

NoTE If the F6150 Instrument does not have the F6810 conyertible source
' option installed, the sources on the left side of thé Configuration display
H can be used only as voltage sources.

The two pick lists correspond to the two types of Seurces available:

Convertible V/I Sources
If Option 6810 is installed, the sources on the left
side of the displayrean’be used as voltage sources
or as low fange ¢urrent sources. Use the Convert-
ible V/I Sotces,pick list in the F6000 Configura-
tion digleg,towspecify the number of convertible
sourees (Figure 3.7).

Current Sources
The sewurces in the right half of the display are con-
figurable only as current sources. Use the Current
Sowices pick list in the F6000 Configuration dialog
to specify the number of current sources
(Figure 3.7).

The F6000)Configuration dialog box has a graphic display which
represents the’voltage and current source output terminals on the
F6000 Front Panel. When a preset configuration is selected, the
squree names and layout are displayed in this graphic. For user
defined configurations, the required number of convertible V/I
seurces and current sources can be selected. Moreover, the source
naimes can be chosen from the available options for each source
shown in the graphic.

Once the number of convertible and current sources is specified,
assign a name to each one. Name the sources by choosing from
active pick lists in the middle of the display.

e \Voltage sources are typically designated VA, VB, and VC.

e Current sources are typically designated 11, 12, and 13.

* VN is a general label for a fourth voltage source.

e IN is a general label for a fourth current source.
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NoTE Current sources are selected on the basis of 150 VA output. To create a
' 300 VA source, select 2 current sources. To create a 450 VA source,
H select 3 current sources. Then assign each source the same source
name.

To use a pre-set configuration, select one of the options, from’the Pre-set
Configurations pick list at the bottom of the display:

e User Defined

e 3 \oltages and 3 Currents

e 3 Voltages and 3 Transient Currents

* 4 \Voltages and 4 Currents

e 6 Currents (right bank)

e 1 Voltage and 2 Low Range Currents

* 1 Voltage 150 VA and 1 Currentd50°VA

* 4 \oltages and 4 Transient'@ugrents

e 6 Voltages

* 6 Low Range Currents

* 6 Low Range Transients

¢ 6 Transient Cugkents

1 Voltage afnd 2 Low Range Transients

3. To finish configuring the sources, click one of the three buttons at the
bottom of the,display (Figure 3.7 on page 3-12):

e Click OKto goénfigure the sources on the F6000 Instrument and
closé€'the,F6000 Configuration dialog.

e “ClickiCancel to ignore changes to the source configuration and
closethe F6000 Configuration dialog.

o Click Apply to configure the sources on the F6000 Instrument
Without closing the F6000 Configuration dialog.
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F6000 Flash
Loader

F6000 Key Code

Power System
Model

The F6000 Flash Loader updates F6000 instrument firmware. Refegto the
F6000 User Guide for details on operation.

The F6000 Key Code updates F6000 Instrument options by downloading
a software key. Key codes can be obtained from Doble gevupdate options
in the F6000.

The Power System Model is enabled when the ProdesTRlan is installed
and an SSIMUL Macro is displayed.

It contains three tabbed views:

e Primary Ohms
e Secondary Ohms
e Results

When using the Power System Madel, the'primary impedance values are
entered for the near end source, lthe%and far end source. Impedance can
be entered in rectangular, polafesper unit terms. Current and Potential
Transformer ratios are enteted tosgompute secondary values for fault
calculations.

The Power System Mogdel, caleulates amplitude and phase angle
quantities to simulate{powersystem events in an SSIMUL Macro.
This form of testfis calledsa dynamic test. It can be used to test entire
protection schemes:

The Power System Model represents a two-machine equivalent with
lumped impedance parameters for line and source values. Faults are
simulated onfthe model with varied fault locations, resistance, and load
flows. Test Plans are created to model power system events such that the
completenelay system is tested for each case modeled. Relay reach and
directiomfaults behind and in front) for the various zones and
eémbinations of zones are tested for each case, and classified as op or
no-0py depending on whether zone protection was enabled. For a Zone 1
relay with + 5% accuracy, an operation should always occur at 95% of
setting (op case). For a fault at 106% of setting, there should be no
operation (no-op case). These two cases confirm the accuracy of the
relay.
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Other dynamic relay tests that can be performed are operating time tests
at different system impedance ratios — the ratio of the source impedance
behind the relay to the set impedance of the relay.

Other application tests include:

e Switch onto fault
¢ Blown fuse, memory, adaptive characteristics
e Programmable logic tests

With dynamic relay testing, these events can be, verytguickly modeled
and played back using the SSIMUL Macro.

Primary Ohms To work with the Power System Model, obtdin, the Ssource impedance and
the line impedance for both ends of the |ife, The impedance is entered
only in primary quantities. Secondamy. impgédance quantities are
calculated automatically by the program,from the PT and CT ratios.

Impedances are entered as positiveymegative, and zero sequence
components. If the negative seglienée impedance is not available, set it
to the positive sequence impgdanéeslf the source impedance is not
available, use these rules:

e Set the positive sequénce impedance, negative sequence, and
zero sequen€e egualitd each other.

e For a strang'sedrce, set the source impedance to line impedance
ratio (ZS/ZB)\between one and five. For example, for a ZS/ZL ratio
of two, géfithe source impedance equal to two times the line
impedange.

e For@ weak'source, set the source impedance to line impedance
ratioZS/ZL) between five and ten. For example, for a ZS/ZL ratio
Of six, set the source impedance equal to six times the line
ifapedance.
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To access Primary Ohms or the Power System Model:

1.

i Power Syztem Model

Primary Ohms | Secondany Elhmsl Hesultsl

At the SSIMUL Test tab, click the Power System Model icon in the
toolbar. Alternately, select Power System Model from the Toels
Menu.

The Power System Model defaults to the PrimafygORms/tab
(Figure 3.8).

IS B3

—

System data Mear end zource Line nd zource
Impedence Rez React Rez A Rez React
Paositive Sequence | 1.nnn| 0.000 1.0a0 J|_ 060 1.000 | 0.000
Megative Sequence | 1_nnn| 0.000 1 o0 0.000 | 1.000 | 0.000
Zero Sequence [ [ ooo0 1000 [N\,2.000 [ 1oo0[ oooo

Defaults

Save Default

il

CT Hatiu:ul 4EIEI.EL
FT Hatiu:ul 2|:|_DD-D|

Coordinate Spstem

[ 1000
kg | 2300

\ aze Ohms I 5230

* Fectangular
= Polar
= Per Unit

Figure 3.8 Primary Ohms

2. Enter the Base MVA and the voltage level of the line (in kilovolts).

The base MVA and voltage is required only when using Per Unit
impedance quantities. The Base Ohms is recalculated only when
switching from one coordinate system to another system.

Choose the correct coordinate system for the primary impedance to
be entered by clicking on the appropriate coordinate system button.

The Power System Model converts the impedances to the desired
coordinate system. Changing the coordinate system of the Primary
Ohms does not change the coordinate system of the Secondary
Ohms.
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4. Enter the near end source impedance, the line impedance, and t@
end source impedance.

Use the Tab key to advance the cursor or click with the left mouse

button.
e For polar coordinates, enter the magnitude an infprimary
Ohms.

e For rectangular coordinates, enter the resista reactance in

primary Ohmes.
e For Per Unit coordinates enter the resist and reactance in per

unit quantities.
5. Enter the CT and PT ratios.

ity @Secondary quantity. For

#The CT and PT ratios are

edance and fault voltages and

Enter the ratio as a primary qua
example, a 2000/5 CT has a rati
used to calculate the secon i

currents seen by the relay.
NoTE If only secondary data is ava&&se CT Ratio = PT Ratio = 1.

L 4

>
N
N

Q
o
&

L 4
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Secondary Ohms  To access Secondary Ohms from the Power System Model:

1.

i Power System Model !EIE
L 4

Primary Ohms ~ Secondary Ohms | Hesultsl N \

System data

Impedence

Pozitive Sequence
Megative Sequence
£ern Sequence

M eutral Circuit

Select the Secondary Ohms tab to see calculated secondary
quantities (Figure 3-13).

Nothing can be entered in the Secondary Ohms tap (Eigure 3.9);
these are calculated quantities only.

V:d ZOLICE

Mear end source Line
&

Res React Res Res React
0.z00 [ 0.000 B 0200 [ 0.000
0200 0000 0.200 ! 02000 0000
0200 0000 \ ] 02000 0000
nooo | 0000 p Ly 000 Qooo | oo

4

Coordinate Spstem

@w& [ 1000
o, | 2300 = Polar
s

\ Base Ohms [ 529.0 ) Een it

Figure 3:9 Secondary Ohms

To choose the coordinate system for the secondary impedance, click
thetappropriate coordinate system button.

The Power System Model converts the impedances to the desired
egordinate system. Changing the coordinate system of the Secondary
Ohms does not change the coordinate system of the Primary Ohms.
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Results

i Power Syztem Model !EIE

Primary Elhmsl Secondary Ohms  Results | c ;
Fault type: 7 Grd res. W
Location % m take Statesl Aic e ﬂ

V¥ Show Sequence Companents

To specify the type of fault and fault location, select the Results tab
(Figure 3.10).

Source Yol

Mear Iﬁ

) >
™ Radial \
r Edr

Load angle

—Mear End
Mag  Angle tMag  Angle
wa | 094) 300 M1 098 0.0
WE 1.00( 2400 V2| oz 1800
wo [ 1.o0f 1200 VO] ooz 1800
& | 0.294 oo | oo9s 0.0
B | 0.000 oo 12 | on9s 0.0
Ic | 0.000 oo 10| oo9s 0.0

Figure 3.10 Results Tab: Calculated Fault Quantities
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The Results tab contains the following fields:

e Fault type: Provides the following options:

e Load Flow

¢ Phase-to-Ground = Ph-G (A-G fault)

¢ Phase-to-Phase = Ph-Ph (B-C fault)

e Three Phase = 3 Ph (A-B-C fault)

¢ Phase-to-Phase-to-Ground = Ph-Ph2G"(B-C-G fault)
* Location %: Allows moving the faulteon theline.

The percentage is the distance frofi'the near end to the fault. For
example, entering 60 in this field"places the fault 60 percent of
the line length from the near gndher 40 percent from the far end.
The Power System Modelalso allows percentages to be entered
up to 999% to test different Zenes of protection. To create a fault
at more than 100% ofthe,line, set the far end source equal to 0
for realistic values.

e Gnd res.: Allows entering’the total ground fault resistance in
secondary Ohms,

e Arcres.: Allows gntering the fault arcing resistance for
phase-tofphase fawlts in secondary Ohms.

e Load Anglef’Allows entering the load angle in degrees.

This is the,angle between the voltages at terminals of the
maghines, of the near source and the far source. Positive angle
provides/load flow from the near source to the far source (that is,
into the line), and negative angle provides load flow from the far
source to the near source (that is, into the bus).

e, Source Voltage: Allows entering the terminal voltage for the near
and far end sources.

o Radial Model: Creates a radial model from the data entered in the
Primary Ohms control folder.

The check box has a toggle action. Clicking on the box enters a
check mark and creates the Radial Model; clicking again
unchecks the box and restores a double-ended model.

Choosing Radial Model requires a decision about whether the
line is to be radial from the near end or the far end. Select the
correct radial model by clicking the correct selection box.

¢ Show Sequence Components: Shows the sequence components
for the fault values shown. Uncheck the box to remove the
sequence components.
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Make States for The Make States button creates a three-state fault: Pre-fault, Fault and

SSIMUL Macro Post-fault. The states are automatically appended to the open SSIMUL
Macro. Only the fault data from the near end is inserted in the fault state.
The load flow voltage and current data is inserted into the pre-fault state.
The load flow voltage is inserted into the post-fault state.

More than one fault can be added to a SSIMUL Macro, creatifig a
dynamic test that tests several fault conditions in ong'/maeio.

Once states have been added to SSIMUL from the®Rowes'System Model,
they can be edited at the SSIMUL test screen.

NoTE The Power System Model uses the source name'scheme selected in
I Setup; the default scheme is VA, VB, VC, 11,12, and 13. If the source
H names are not present in the SSIMUL test, a prompt asks whether to add

new sources if required.

Vector Calculator ~ To access the Doble Vector Calgulatorach6ose Reports > Vector
Calculator...

The Vector Calculator consiststofa\Vector Table and Keypad

(Figure 3.11). Vectors are displayed graphically in the Vector View area.
A user-entered vector forpiulanis displayed in the Formula Box, with a
result shown in the Amswer(Box.
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¥ector Calculator ‘m
File Edit Help
Hormal Wiew
POLAR
Wector | Source Mame M agnitude Angle Graph Formula
41 0.00 00 et
W2 0.00 00 et
Y3 0.00 00 et
4 0.00 00 et
Y5 0.00 00 et
YE 0.00 00 et
W7 0.00 00 et
Y8 0.00 00 et
Y9 0.00 00 et
X A
Farmula Wiew
polar | meet | Back | cre |
S CcY Cav SORT Formula Box
LT Vi Va3 { [
W4 VS VE |
Vi vz v3 / 2 O 3
}_
7 & g i [ §
4 5 g @ B
1 Z 3 + Wnitude angle
] a n] 0
. = -100 50 0 50 100
@ 4 a # bz

Figure 3.11 Vector Calculator

To‘enter vector values to the Vector Calculator:

1.

2.

3.

4.

Select Polar on the function keypad to enter magnitude and angle or
select Rect to enter real and imaginary values.

Enter values directly into cells of the Vector Table using the keyboard
or the numeric keypad of the calculator.

Press the Enter key to complete the entry or use the mouse to select
another cell.

Click on the Graph check box to see the vector displayed in the
Normal View area.

See Help for more details.
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Export/Import  This function is not implemented. It is intended to export to and impert
from a foreign database.

Graph  To see characteristic Test Results plotted on a graph, select Tools | Geaph.
A Test Result must be selected before any graph can be viewed.

To Plot a Single Result on a graph:
1. Select Tools | Graph | Display Graph.
This opens the graph window (Figure 3.12). If a mdcro Test tab is

open and a result is displayed, the values will appear on the graph.

Graph - ZPLBOV:/SampleLo...11/12/99 14:02:10.0 : Op : YK Ml E3

” & Single Result Brirt |
 bultiple Results Close |

Figure 3.12 Display Single Result
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2. Move the graph window out of the way by dragging it with the
mouse, or minimize it.

The graph window stays open and displays currently selected results.

3. Click More >> to see additional controls (Figure 3 43).

Graph - ZPLBOV:/SampleLocation/SampleRelay/SampleTestPlan/CHARAC 11712499 14:02:10.0 : Op : YK H[E E3
-

— Lines between data g |n

\.\ v gridQ

z 4 i

L i N | Eestare

Q" l o) §\

> \ N

\\t. .//
-B -2
R (Ohms)
Y a4

& Single Result ‘E”n‘ !,
= Multiple Results {\ Close |

Figures3.13 Display Single Result with More Selected

4+ When finished, close the graph window.
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To Overlay Multiple Results:

1. Open a characteristic test and from the Menu bar, select
Tools | Graph | Add Results to Graph List.

2. To add results to the graph list, check the Test Results afd press OK.

Open other tests and repeat as needed. Up to ten results eah be
overlaid.

From the Menu bar, select Tools | Graph | Display Graph.

4. Click the Multiple Results radio button in thelower left-hand corner
of the graph window.

A graph list appears on the right side of thefull graph window.
The graph window can be moved, miinimized or closed.

NoTE To clear overlaid results, select Tools!'Graph'l Add Results to Graph List,
l then click Empty Graph List or Remove All.

Import SS1 files  Imports data from DOS SSIMUL.EXE stored in .SS1 files. A Test Plan must
be selected before using Ip#pert SS1 Files. Multiple simulations can be
imported from a single .SS14file”Each simulation is converted as a single
SSIMUL Macro in the currently selected Test Plan.
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Convert ProTesT ~ To open an old ProTesT database in a new release of ProTesT, it may be
Database  necessary to convert the old database. Use Convert Database to copy the
old database to a database that is compatible with the new ProTesT
release (Figure 3.14).

T —

Select the old database to be converted and a name Eior ¢ cotreerted
databaze. The names can not be the same.

Old D atabaze : r

I Brovese

Mew Converted Databaze Q\

I Browse

\N
M ETZI0Nn
£ N«

!ﬁhrt Cancel

Figure 3.14 Convert Database

To convert a.database:
1. Select Convert ProTesT Database in the Tools Menu.

2. Entér thefpath to the old ProTesT database, or use the Browse
windows

3. “Enter the name of the new converted ProTesT database.

if. the path is not the same as that for the old database, enter the new
path or locate it using the Browse window.

NoTE Confirm that the previous ProTesT database is located on the local
| hard drive.
$ 4. Click Convert.

When the conversion is complete, the new database can be opened.
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Convert  In Windows Explorer, open the Protest folder and double-click on
ProTesT Ill  Protest_lll_Convert.exe to open the Select Databases display
Database  (Figure 3.15). Use the display to convert a ProTesT Ill database and
create new records in the selected ProTesT database file.

| x|

* . 5elect Databaszes

ProTesT Databaze Conversion

To beqgin converting a ProT esT || databaze to a ProTesT databa

-
SQ
pleaze zelect the location. dbf file, which you want ko cansert.
4
ProTezT Il Databaze File: &

IE:‘-.F'r-:ugram Files\DobletdbMocation, dbf Browse. ..

<‘
ProTesT Databasze File: &
N

IE:‘-.F'r-:ugram Filez\DoblehdbsProT e=T.dH

Location Manme: Mew Fegion '

Canvert Dione Wiew Log | Help |

Figure 3.15 (Convert ProTesT Ill Database

Browsze. .

NoTE The target database must be a non-existing database name.
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To convert a database: O

1. In Windows Explorer, go to the C:\Program Files\Doble\ProTesT
folder. s

2. Find and double-click the file called ProTesT _IlI t.exe.

3. This starts the conversion program.

4. In the Protest Database box, browse till you f \ath of the
database that you wish to convert, for example
C:\ProTesT3\db\location.dbf 5

NoTE Be sure to select the location.dbf file.
' 5. In the ProTesT Database box, ente database name.

2

nversion.

Do not use spaces or ./ - in
Click Convert to begin the Datab

Change/Enter  Click Change Password in t enu to change an existing

Password  password. K\

1))
R
. (Sb
&

O
&

L 4
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Doble Reports

Click Reports in the top menu bar to open the Reports dialog
(Figure 3.16). Use the Reports dialog box to select and print standaré test

reports.

— Mame
Standard

Current List

Current List
E xception
M ateB ook,
Test Achvity

Test Plan Activity
Test Besults

......... AN

A

> ¥ Print Presiew
N\
N N,

Figure3.16 “Reports Dialog

The scope of a report is limitedto what is selected in the tree view of the
Doble Explorer. Fogexamplegit a relay is selected in the tree view, the
report includes orilyytest plans and test results for that relay.

The following standard teports are available in the Reports dialog box:

Current List
Exception
NoteBook:

Test Activity

Test Plan Activity

Shows the contents of the current list view, where
the last test date and test result are shown.

This is a Test Activity report, but only for those tests
whose last result was Fail.

Lists contents of all NOTEBK Macros within the
scope of the report.

Lists all the tests and test plans within the scope of
the report, including the date the relay was last
tested and the evaluation summary (Pass or Fail).

Lists all test plans within the scope of the report,
and the latest date of any test result.

3-30
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Test Results Shows detailed results for all tests within the,scape
of the report. Use the Test Results Date Parameters
dialog to specify the results to include
(Figure 3.17). The default is to report only the last
test result. If Query By Date js sélegtéd, enter a
date range. All the test results Withingdhat range are
reported. Note, however, thaiNOBEBK Macros
have no results and are notigcluded.

To generate a report:

1. Click Report in the ProTesT menu barg

2. Select a standard report from the pickilist.

3. Select Print Preview to see the répoft'on screen.

If the Test Results report is selected, the Test Results Date Parameters
dialog box appears (Figufes3,17). Use the dialog box to select results
within a specified dateyrange,

. Test Resultz Date Parameters H=] E3
‘ .

074) = 1%D (2. [dd/mrnmd ]

TDDEE':. \ Al Besults
125 o " Query By Date

. [e.g.[ddmmrn ]
L~

:‘s\v OE. Cancel

@ Lazt Results

Figure 3.17 Test Results Date Parameters

4. Enter the date, month, and year in the From Date and To Date fields.
5. Click the Query By Date radio button.
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6. Click OK.
The Doble Reports display appears with a preview of the selected test
results (Figure 3.18). rs
Go to Go to Print
first page next page Report Refresh \

Save File
(Export)

Printer
Setup

Goto
last page

Goto
previous page

Doble Rezports

x| 4] ot D ]|=]| S|E]5

[&] [1o0% =]  Totatss 1002

ProTesT Test Results 09/12/2000 1 of &
Location: Hing's Test
Mfz
Rely:  Testgroup | Ser. #123 T5T
Test Plan: Single point tests
Macro Type: TIMEY Test Name: Hew

Time Stamp: 07242000 4:24:26PM -
Expecied Eval + % - % Percent Error
700 HoOp 1.00 1.00 \
Macro Type: RCHFRY Test Nmy:&

Time Stamp: 070242000 4:2544F

Expecied Eval + %
130 Ho Op \DD
Macro Type: PREAMEPY TestMame: ramap 1
Time Stamp: 07 I 26 03P T

Fxnerted Fual + 15 - My Artual Percent Frear _I_
»

Actual Percent Error

re 3.18 Report Document: On-Screen Preview
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NoOTE

For the best view of the report, select full screen and Page Width
magnification.

When previewing a document on the screen, the scroll bar and
Page Down/Page Up buttons access only the current page.

Click the Page Forward button in the toolbar at the'tgp of the preview
display to turn the page.

e A black Page button indicates more pages exist.
e A gray Page button indicates no morg pages exist.

Use the Last Page button to go to the last page. Similar control buttons go
to the previous page and first page of thelreport.

To select a printer, single-click the PrintegSetup icon in the reports
toolbar.

To save the report as a file:
1. Click the Save File icon,located on the toolbar.

The Export display apgearsiigure 3.19).

Cancel

T ab-zeparated values
Tkt
W/ord For "Windows document

Figure 3.19 Export Drop Down List

2. ‘Select the appropriate file format for the report from the Format
pick list.

To edit the report in Word, for example, select Word for Windows
document.

3. Select the location for the saved report from the Destination pick list.
4. Click OK.

The report is saved in the format and location specified.
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Window Menu C)

Arranges ProTesT windows for viewing, comparing, copying, and pasting
Test Plan and test data.

Cascade  Arranges all open windows in an overlapping format wit itle bars
displayed, such as Navigation window and Macro tab.

Tile  Arranges all open windows in a tile format with the rs'displayed.
Arrange Icons  This function is not implemented.

Help Menu
Click Help in the top menu bar to open Pro help.
Index  Opens the table of contents to onlin h@p includes much of the
information in this User Guide.
Using Help  Provides basic information abo avigate and use a Windows

Help System.
About ProTesT  Provides the following infornw out ProTesT:

e Version number
e Product Code.e s@mben which determines what
ProTesTPlap os are available

NoTE When looking a est, press the F1 key, and Help opens to the test
' macro, showing howythe macro action works.

N
O
¥

L 4
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Toolbar Summary

Toolbar icons are shortcuts to menu bar functions. Place the cursor on an
icon to see a tool tip description. Standard Windows icons are used for
Open, Save, Cut, Copy, and Paste. When a Macro is inf¥iew, the

Go Back icon closes the Macro and restores the trée and list view.

Table 3.1 explains each icon.

Table 3.1 Toolbar Command Description

Icon Command Description
lilr, Open Opens a database:
I Save Saves medified records to the open
H datapase.
Cut Cuts information from a Test Plan or a
c?él record. Places the information on the
clipboard for pasting into another
database.
Copy: Copies information from a Test Plan, or a
5 record for pasting in the open database or
to another database.
Paste Pastes information to the open database.
Move Up Moves the selected record in a list view

upwards.

Move Down

Moves the selected record in a list view
downwards.

Find

Searches for a record by name and type.

21| B | e o BB

Power System
Model

Quick access to the Power System Model
when an SSIMUL Macro is open.

doh ™ 72A-1585 Rev. C 8/02
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Table 3.1 Toolbar Command Description (Continued)

O

Vector Calculates phase-to-phase values.
E Calculator ¢
% Run Runs the currently seIec@
Go Back Closes the view of a test bro and return
t.. to the navigation view ofithe database.
Exit Exits from ProTesT.
f @
k‘“ Help Opens ProTesT.

L 4
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4. Creating a Relay Test Plan

This chapter describes how to create a database ofwelaytest plans and
introduces ProTesT macros.

Organizing Databases

Creating Test Plans

Since ProTesT starts by opening a database, thefiist step is to create your
own database. Create ProTesT Location foldets,to identify relays and test
plans for specific substations. A Location felder can be used for every
substation in a geographic or businegs uniyregion or as a library to
contain sample relay test plans fafscommon relays found in each
substation.

To create a Test Plan for dspecific substation using the ProTesT library:

1. Copy an appropridte Test Plan from the library.

2. Paste the plan into a'ls6cation folder.

3. Adjust the tesgparameters to the specific relay settings required.

Keep the followihg three key issues in mind when creating test plans:
e Createfstafidard test plans.

Sincegpa standard test sequence runs the same every time under
PrelesT, results can be compared exactly.

e Use standard names.

A standard format for Relay IDs and serial numbers is also
important, as well as for substation folders and test names. This
makes it possible to do a meaningful database search using
Edit | Find.

e Create a standard test setup.

Creating a standard configuration of test equipment makes it
possible to have a standard test procedure, using a common set of
voltages and currents, with common wye or delta connections to
the relay or test panel. This simplifies technician training and run
time operation.
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Adding Relays
To add relays to a Test Plan:
1. From the menu bar, select Edit| Append to add a new Location and
open it.

For a large substation, it may be convenient to add stib-fdlders to
represent terminals. A Location folder can contaif eitherall
sub-folders or all Relay records, but not both.

2. Add Relay records, using a meaningful Relay|D, Since this can be
used later as a search key.

Serial number, manufacturer abbreviationpand function description
are optional.

For the first time ProTesT user, it may.be helpful to start by adding only a
few relays, especially when adding mere'eomplex numerical relays
which are more difficult to test mantiahly, or older relays in critical
applications requiring coordination tests.

Adding Test Plans

Each Relay record camghave/more than one Test Plan. Often, only one
Test Plan per relayds needed, however it may be useful to have different
test procedures for agéeptance or commissioning vs. routine calibration.

Consider the followihg when determining how many test plans to create:
e Test equipment to be used
e Thefnumber of voltage and current sources available
e VA power the sources have

Even tésting & numeric relay can require high power, if high overcurrent
multiples are being used. Therefore, creating separate test plans for
different'Doble test set configurations may be helpful.
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Finding Test Plans

NOTE

The Doble ProTesT library, provided with the software, contains sample
test plans for a large number of relays. Many of these are ready o run,
but most require tuning for the specific application. Ofer resources
include instructions from the relay manufacturer afid existing company
procedures for manual testing.

Since ProTesT macros let the user select voltage and cufrent sources and
their values, it is easy to transcribe manual testprocedures into an
automated macro. Most macros do simple s@urce Operations like an
A-to-B step test or a linear ramp. If a test gafpbe done manually, a
ProTesT macro can be created to obtainthe same result. Once the macro
is coded, it runs faster and is exactly g#epeatable.

Remember, if a test result from amautomated test is a “Fail”, manual
testing can help determine the cause.

Verifying and Improving Test Plans

Managing Test Data

After a Test Plan is créated, it must be verified to prove that it works as
expected. Latergthe Jest®Blan can be improved to make it run in less time
or to avoid excessiye current load on the relay. Also, macros can be
added to obtain, mége complete time, distance, or differential
characteristiesy,sifge little extra time is needed using ProTesT.

The easiestaway to manage data with ProTesT is to treat substation test
plans in“aydatabase like books in a lending library. An office computer
may aet as a library, where one or more databases contain test plans and
acctimulated test results for all substations.

When it is time to test relays, a copy of the database or the substation test
plans is borrowed to go to the field. For example, data can be copied
from a desktop office computer to a technician’s laptop. The laptop is
then used to run the tests and add new test results in the same way that a
handwritten journal is updated. The borrowed data, augmented with new
test results, is returned to the office library.
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Copy ProTesT Data To copy data from one ProTesT database to another: 0
1. Select one or more records in the open database.

e Asingle Location folder or Relay can be selected in the tree View
e Multiple records can be selected in the list view

2. Click the Copy icon on the toolbar, or select Edit IN ress
Ctrl+C.

Paste and Transfer To create a database to receive the copy: 0@

1. Select Database | New.

Alternatively, open an existing target databasewThe target should

reside on a hard drive or other high city drive.
A dialog box asks whether ProT e copy clipboard should
be saved.

2. Click Yes to open the new

3. To insert the copied data, theWPaste icon on the toolbar, or select
Edit | Paste, or press Ctrl

The data is then copi% target database.
4. Use Windows er ansfer the target file to the laptop, via
networking, | , or high capacity media.

For a large databasepfile compression may be desirable for the
transfer.

Update and Return Use the copi
and Transfer”) t
database N
the up@ates.

to test relays. Reverse the above procedure (“Paste
pdate the master copy in the office. For a large
be necessary to have a database administrator manage

O
Q>®

L 4
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ProTesT Macros 0

A ProTesT macro controls Doble voltage and current sources. Each
macro type follows a particular algorithm for changing one or nfore

source values, called Action values. The user identifie ources to
use, their amplitude, phase, and frequency, and w\ s are Action
values.

Macro Tables @

Each macro consists of tables that define Doble sources, values, and
Action parameters. The tables are shown veral tabs beginning with
the Test tab (Figure 4.1).

44+ ProTesT - [Test: D.0. TERM. 4&5.TIMEY]
ﬁDatabase Edit Macro Setup View Tools Window

== % |E|@| o | | #a ] |

Serial No:
tfg: ABB

Restits ICurrent Test Conditions j Save Results I Delete Results I

Expected Time | +% | -% | Actual | %Ewor | Resul | Time Units
2 o0 10

miec ¥

Figure 4.1 Test Tab
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Test Tab To enter data to the Test tab:

1. Select source names in the Src column from the drop-down list or by
typing the two-character name.

Default frequency (Freq), inserted automatically from Setug,, can be
changed if necessary.

2. Enter amplitude and phase values in the Ampl and"Rhs columns.
At least one source parameter must be labeledgAdtion”.

Most macros use only one parameter as Actien. For example, one
current amplitude or voltage amplitude m@wbe@sed, but not both,
although more than one source can havéithe same Action parameter.

3. Enter the expected test result and pags/failytolerance values under
Results.

When a test is opened, the Resultsield shows Current Conditions.
These are the expected resultand tolerances and they can be
changed. The Results drop-dewnist shows prior test results,
including expected results,, % erfors, and pass/fail indications.
Although these results can béyseen in the table entry, they cannot be
changed.

4. To set new expécted or tolerance values, select Current Conditions.

Pass/Fail If no expected value ogtolerance is entered, the test result is recorded
simply as “Op” (eperate) or “No Op” (no operation). If an expected value
is entered, the erroriscalculated and reported, but the test result is “Op”.
Otherwise, pass/fail’is determined by applying the tolerances. A
one-sided tolerance is indicated by entering only one tolerance value.

The sedonduab, the Action tab, is shown in Figure 4.2.
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44 ProTesT - [Test 51P PICKUP_BSRHOI]
=20 = = R O e N P 4
SFRICKIP 7]

Coneci oot ]
O
i Jueees =
e =

+/- Delta Current

Delta Ti
Syten o] Bl e
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Action Tab The Sense section on the Action tab defines the relay operate signal
the Doble instrument and the Action table supplies parameters for the
macro.

L 4
1. For Sense, select contacts or voltage as the operate sig@d the

transition from the drop-down menus.
As an example, contacts would be open to close r pickup,
while dropout would be C—©.

2. From the drop-down menu, identify by source e sense input
terminals that are to receive the operate sign

The default, “MA” (Master), identifies either F2000 instrument
with the green Master LED lit or Inputghontthe F6000.

Refer to Chapter 6 “Sense Input” on Sense Delay and Sense

Duration.

3. Select zero crossing from th wn menu.

Zero crossing is normally
the Doble reference freq
synch) has a positive

at is, Action changes occur when
or 60 Hz internal crystal or line

crossing.
Source means th ccur at the positive zero crossing of each

phase offset exists between Action sources

with Source ossing, they change value in phase delay order

rather than at the,same time, which is not usually desirable.

ble for each macro.

Mar, ce Guide”.
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The Prefault tab is shown in Figure 4.3. O

+4 ProTesT - [Test: 51P PICKUP.BSRHOI]

E1P FICKUP

WA iz00 00
WiC 1200 (BO.O

K..? Prefault Tab
Prefault Tab

Many macgos a Prefault tab. This allows an initial state of normal
voltage

SOL‘CG

nt to be applied to a relay before the Action begins. The
usly entered to the Test tab are displayed in this tab.

To a to the Prefault tab:
%ify the amplitude and phase, if necessary.

OT er the prefault duration.
he duration should be long enough for the relay to initialize before

\Q the fault condition is applied by the Action.
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The next tab, the Notebook tab, is displayed in Figure 4.4. 0

&4 ProTesT - [Test: D.0. TERM. 485 TIMEY]

!":_";Database Edit Macro Setup  Wiew Tools  Window  Help .
= e N A T G T = P L

/Shart PraTesT Library AABBAWEST AARA74/0.0. TERM. 445
ID'D' TEEM. 445 j Relay ID: AR Serial Mo:

TIMEY Last Edit: Mfg: 4BE
Test I Actionl Prefaultl Fieport  Motebook |

[0.0. TERM. 485 =14

Originator Uszer
JP ;I Mew U gel s

O
N
XN
2

Figure otebook Tab

Notebook Tab This is @ two-column area for free-format text. The columns are labeled

Origin tes to guide the tester, and User for comments from the
example, Originator notes can indicate when to change test

tester. €or

Ieam User comments can record the results of visual inspection. A

page seléction box allows the user to scroll through all the Notebook
es in the Test Plan without losing position in the Test Plan.

NoTE tes are present for a macro, a Notebook icon appears on the status
\ below the Test tab.

Report Tab The Report tab presents a print format report of test parameters and notes.
A test result can optionally be selected for inclusion in the report.

§ .
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Selecting a Macro

ProTesT macros perform steady state, dynamic state, or transient tests.

Steady State Test

Most ProTesT macros perform steady state calibratiomgestsysuch as those
recommended by the relay manufacturer. These atitomate common
manual tests that verify relay settings.

Amplitude and In a simple test, amplitude and phase for curagnt and voltage are set close

Phase to fault values, and the current (Action) may,be%ehanged until the relay
operates, which stops the test. The Action, valtie, whether amplitude or
phase, is stepped by increments and ji&ld fowthe specified number of
cycles, just as a tester would dognanually ffom a control panel.

A user-configured ProTesT macro‘autematically downloads the preset
values to the instrument, whichwexeeutes the Action precisely every time
the macro is run. This is bétlt aceurate and repeatable. If more than one
source is being stepped, all stéptogether, synchronized to a common
clock. Typically, the internakinstrument crystal is the reference frequency
(50 or 60 Hz), but sonietimes it is useful to designate line frequency
reference (FL), fromythe(wall socket.

Frequency Entering sourceffgefuency as a number implies using the instrument
crystal referenée,inWariable Frequency mode. Any frequency within
the capabiljtyef the Doble instrument can be entered, such as 59.77 or
1000 Hz, butfif different sources are assigned different frequencies, the
frequen€ies mist be harmonics of a common base. ProTesT calculates a
commonybase from the numeric values entered and reports an error if no
conimonybase exists. Alternatively, base frequency and harmonics can be
explicitly entered as: FX (crystal base) and FX*2 (second harmonic), or
£L(hine frequency) and FL*2.

A frequency Action ramp shifts frequency in a continuous, Hz/sec,
manner, rather than in large steps. It is also possible to identify one
source to be at instrument base frequency (FX), while another source
frequency is Action. In F2000, the FX frequency must be assigned to
source 1 (the top source) of the Master instrument, if the other sources
have Action frequency.

Macro Name The macro name is a mnemonic that identifies the Action algorithm and
the source parameter used. For example, LRAMPI is a linear ramp of
current amplitude; LRAMPV is a ramp of voltage amplitude; and
LRAMPF is a ramp of frequency. PHROTV and PHROTI rotate (ramp)
phase.
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Dynamic State Test

The SSIMUL macro performs a dynamic test. Amplitude and phase of
voltage and current sources are changed simultaneously in a sequente of
sine wave values that approximate a fault condition. Unlikg/steady state
macro, which stops as soon as the relay operates, the SSIMUL state
playback continues to the end. When it is over, ProTesl checks timer
values to determine whether relay operation occurred.

The advantage of dynamic testing is that it presentsta reafistic fault to a
relay, and the test can do more than verify set p@ints of individual relay
elements. A fault can be applied to a single regfayaorto a larger protection
scheme. The source values used are derived$gom fault studies for the
relaying point, and these can be used togestyeclosing actions, blocking
schemes, and the effect of evolvingdaults.

Transient Test

Like SSIMUL, the TRANS macroiplaysya realistic fault through Doble
sources, but unlike SSIMUL, IRANS#plays point-by-point transient
waveforms.

The TRANS macro allews'the user to import waveform data from industry
standard COMTRADE files, select channels and a time frame of interest,
and save these far playback with ProTesT. For F2000 instruments, digital
source names are any valid source name with an L1 or L2 suffix, such as
VALT, VBL2, o12k2. For F6150 instruments, digital source names are
any valid source flame with an L1 suffix, such as VAL1, VBL1, or I2L1. As
with SSIMUL, timers can be set up to record relay response. TRANS is
particulagly“useful for testing the effect of dc offset, harmonic content,
and |/rdelayin a fault.
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Constructing A Test Plan ()

Opening a ProTesT Test Plan displays a list of macros on a Test tab, along
with two other tabs: Connection Table and Notebook. The Conffection
Table tab is displayed in Figure 4.5.

Src High | Loy | Ampl |
Wa = |BHY BH10 70 1]

VB BH11 |BH1Z2 |70 -120
WC AH3 AH10 170
" BH1 EHE 1

12 BH3 EHE 1 120 .
13 BHE EHE 1 2 .
ET &1 A2 1 BATTERY

Sense Connectiong

&
>
N

15| hone required

gure 4.5 Connection Table tab
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Q
o
¥

L 4
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Connection Table

Notebook

To fill in the Connection Table for identifying the Doble sources and
default values to be used in individual tests:

e Enter source names, normal amplitude and phase, @ndsthe initial
relay terminals to which the source leads are tohe Conmected.
Source names and values entered in the ConneetioryJable are
automatically filled in whenever a new test isiadded to the Test
Plan. Values in the new test can then be médifiedfas needed, and
sources added or removed.

The discipline of creating a Connection Tablé¢ can, lead to designing a
better test procedure by focusing attention omghe use of source
connections in a way that minimizes thefnumber of lead changes during
the Test Plan. The number of sourcesvavailable, and the order in which
tests are executed, can often be configured to simplify wiring changes
during the Test Plan.

Changing leads can be the souree of‘@perator error, particularly if tests
are re-run or run out of orderglead €hanges take time away from running
tests. Where possible, it is Jpest toset up all source connections and sense
leads one time at the beginning¥Manual setups take more time and are
more error prone; rdnning PreTesT is the easy part.

The Test Plan afidjeach’ test macro have a Notebook tab (similar to
Figure 4.4 on page 4-10), to record setup instructions, relay settings, and
run time observations. Notebook text can be copied and pasted from one
Windowsyapplication to another using standard Copy/Paste commands.

A NOTEBK macro is a pure Notebook that is often inserted into a Test
Plan'te,adVise the operator to change leads or relay settings before the
néxt test can be run. A good Test Plan usually begins with a NOTEBK

magro'to explain the test procedure that follows.

4774
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POWER Macro and BT Source

NOTE

For a solid state or numerical relay, the Doble battery simulator (source
BT) can be controlled by ProTesT to supply dc logic power to the relay.
In that case, a POWER macro should be added at the start of the Test
Plan. When it is run, BT is turned on to power the%elay#and BT remains
on continuously while the Test Plan is open. Without the, POWER macro,
BT would turn on and off with other sources as each test is run. Another
POWER macro can be run later in the test sequende.if it is necessary to
turn off BT for the following test.

Alternatively, it is possible to turn the BT gotgce 'on manually with a
switch on the F2000, or with the ControlfRanel’on the F6000. ProTesT
recognizes that BT is on, but will nogtotigh the source. Thus, if BT is
turned on manually, BT must befturned off manually.

If a test is manually aborted, all sources are turned off for safety. To
keep BT on after an abort, open ProTesT Setup on the menu bar, and
verify that “Battery Off oniMacréyAbort” is not checked.

Selecting a Test Macro

CREEP

For further details on the following macros, refer to the detailed
descriptions founid‘in Appendix C "ProTesT Macro Reference Guide”.

The CREEP macro can reproduce the manual minimum pickup test. The
computerkeyboard or mouse is used to step the current up or down.
CREEP also allows the user to indicate pickup from the keyboard, which
isiuseful if relay response is only a visual indicator such as a target drop.
Althatigh this is a manual test, source setup is automatic and the result is
recorded in the ProTesT database.

CREEP action can be applied to current (CREEPI), voltage (CREEPV), and
frequency (CREEPF).
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GO/NOGO

Expected Value

Time Test

Linear Ramp

GO/NOGO is a simple A-to-B test. For pickup, GONGOI sets current
amplitude to an initial value (A) and after the offset duration, the test
value (B) is applied and held for a maximum on time. As s¢on.as the
relay operates, the test ends and sources turn off, as istgueér all steady
state macros.

Steady state macros have expected values to determing Pass/Fail.
Although this is optional, a good test record normally,requires it. For
GONGOI, as the name implies, the result is eithegOperate (Op) or No
Operation (No Op).

GO/NOGO action can be applied to curgent (GONGOI), voltage
(GONGOV), and frequency (GONGOF). Go/NoGo for phase is a phase
shift, done with PHSFTI and PHSFTW,

A time test, like TIMEI, is an A¢to®B, test that adds a timer to record
operating time. In this case, expected value is an operate time, whether
the Action parameter is cdrrent (TIMEI), voltage (TIMEV), phase
(TIMEPH), or frequepey(TIMEF). TOCPLT (Time Overcurrent Plot) runs a
sequence of time ésts at specified multiples of tap, which can be
displayed as a time curve. There are similar time plot tests for voltage,
phase, and frequeney.

Linear rafap ‘ofs€urrent or voltage amplitude is one of the most common
test methods®For example, LRAMPI can be used to test minimum pickup
of aldefinite time relay, such as a winding on an HU or STD differential
rel@y. HeWever, LRAMPI is not the best option for a variable time relay,
such a§ with inductive disk overcurrent. The INDPUI macro is better
swited for this situation. However, linear ramp is simple, and everything
important about all other macros can be learned from using the linear
ramp.

4-T6

72A-1585 Rev.C 8/02  (RE™



ProTesT User Gui

- e

Linear Ramp LRAMPI begins at an offset (A) and ramps toward a limit (E), as s in
Algorithm Figure 4.6 on page 4-17. The amplitude proceeds in a series of steps,
incrementing by a fixed delta value (C), and waiting a delta time (D) to

allow the relay to pick up at that value. As soon as pickup is sensed, the
macro stops and the amplitude is recorded. If no p'ck%ﬂs after the
limit is reached, the macro ends with a No Op. \n

Figure 4.6 shows the ramp starting at a low valugia ping to a
higher limit, however LRAMPI can start at a hi and ramp down
toward a lower limit as in a dropout test or % ated macro

LRAMPY, for an undervoltage test. The offset set duration can be 0.

(A Offset

(B) Offset Duration
(C) +- AWalue
(D) A Time

(E) Limit %alue

Sense Tirme

4.6 Linear Ramp Staircase Algorithm
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LRAMPI Rules LRAMPI rules are listed below. Refer to Figure 4.7. 0
1. The largest current, whether limit (E) or offset (A), determines the
range of the Doble current source. ¢
This limit must be higher than the expected operate v ut low
enough to select the lowest current range that can relay

operate. This ensures that the maximum source p pplied.
Otherwise, the source compliance voltage may %ble to drive
the load, causing a “Source Error” that shuts déwn ‘the test. This is
especially true for high burden electromechanicalirelays.

Min PLl Besh 1a j Relay |0 HU [F2253] Q Serial Mo
LRAMPl  HU Differential Lazt Edit:  10/18401 14:13:03.02 bfg: ABE

Test | Achon | F'refaultl Hepu:urtl Nu:utel:u:u:ukl

—Senze | andifionz [ ampl | Urits
y UL == o 1.3 Amps
Contacts @] [0-C - ~ et e

I nrtacts JI_ J B 8L Liration 2 Cycles
DE|~3_'£. 0 Cycles Piclta Current 001 Amps

Duration [ mSecs LI Diclta Time 20 Cycles
Source || 'h Current Lirnit 1.9 Amps

Zero Crozzing ISystem 'I
Figure 4.7 L ction Parameters
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2.

In a pickup test, make the Offset Current close to the expected,valte.

This makes the test run faster and avoids applying high current to the
relay longer than necessary.

The delta current (C) should be a meaningful valuefpeshaps 10% of
the tolerance.

If the expected = 1.5, and the pass/fail tolerane@lis 10% or 0.15 amp,
a delta current of 0.01 or 0.02 is good. Although the source allows
milliamp resolution, it may not be useful.

If the delta current is too large, the result Mayseasily exceed the
pass/fail tolerance, even if the relay is working fine.

The delta time (D) must be long efAGugh¥or the relay to notice.

Numeric relays respond veryiquicKly fo input changes, but
electromechanical relays take‘longer. If the delta time is too short, the
ramp races ahead of the'relayés,ability to respond, and the recorded
pickup amplitude is toGylargeyor too small).

A good approach when first@esigning a test is to make the delta time
long enough for thestestergo see the relay start to respond at each step
(if a response canbefseen), similar to running a manual test. Then
shorten the deltaxtimestintil relay response becomes erratic. A good
starting deltaytime is often 10 cycles.

Near the pickup‘point, relays have an inverse operating time.

Since the relays may or may not respond, the delta time should be
muchslongef than the nominal relay operate time.
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Inductive Pickup

To test inductive disk overcurrent relays, INDPUI is a better choice than
LRAMPI. INDPUI begins by applying a multiple of tap to make the felay
operate right away. Then, a linear ramp begins just above th€ tap value
and steps downward until the relay drops out. A secorid,ramp turns back
upward looking for pickup. This algorithm is similar to,a cemmon form
of manual test. The dropout and pickup values are récorded, and the
average taken as the result. The rules for linear ramyp (Seg'page 4-18)
apply here also. Refer to Appendix C "ProTesT MacroiReference Guide”
for further details.

INDPUI Rules 1. To make the relay operate initially, makethe initial amplitude as
small as possible.

This minimizes the impact whenithe, induction disk swings around to
make contact. At a high multiple, the impact is large and there is a lot
of contact bounce. The macrowpnaysinterpret the bounce as
pickup-dropout-pickup before thesdownward ramp has barely
moved.

2. On long time constantfrelays,’a high multiple may be necessary for
initial pickup.

To compensaté for gontact bounce, use Sense Duration as a filter.
Refer to Chapter 54Sense Input for details on Sense Duration and
Sense Delay,

3. The primary gauseé of sense instability in INDPUI is contact bounce,
for whigh Sensé Duration is the best filter.

It maypalsedde useful, however, to apply Sense Delay. Whenever
sodrce amplitude is set or changed, Sense Delay causes the Doble
sensetigput to shut off momentarily. This is useful when high initial
eurrent is applied because it sets a minimum time initial current and a
minimum time the initial ramp step is held, thus allowing the
induction disk to stabilize.

Pulsed Ramp/and*®ouble Ramp

Variations on linear ramp are pulsed ramp (PRAMPI, PRAMPV) and
double ramp (DRAMPI, DRAMPV). There is also a frequency double
ramp (FRDRMP).

Pulsed Ramp Pulsed ramp is the same as linear ramp, except that between each ramp
step, the amplitude returns to the offset. This is useful when testing at
high current to allow the relay to cool off between pulses.
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Double Ramp Double ramp consists of a ramp to pickup followed by a ramp to
dropout. The offset can, however, be held as long as desired before the
ramp begins.

Binary Search

Binary search combines a high-low pulsed search withya Tinear or pulse
ramp at the end. It is a fast and accurate test method that cannot be
duplicated by manual testing. In most cases, ifdine@rsamp or pulsed
ramp work, binary search works also with the follewing added
advantages:

e Using pulses, current load on thé&%elayfs minimized.

e Regardless of offset and limitgbipary Search quickly finds the
pickup if it is in the searchyrange.

e If the desired result is No Op,"inary search takes only 2 pulses to
determine No Op: ohe puls@at the midrange, and one at the
limit.

If the relay does ngt operate at the limit, the test is over.

e There is audiblé feedback that the test is working.

Beeps indicate thaytest pulses are causing a pickup. Lack of
audibleffeedback may indicate that the test setup is incorrect.

NoTE For binary seareh toywork, the relay must reset between test pulses that
' cause it to gperatevFor example, breaker fail detection might have to be
H disabled.
- e (4] Offaet
D (B) Offset Duration

[(CILimit WValue
(D1 Pulze Duration
(E 1 'Wait

L4702
() (F1Ramp +- A Value
(G1Ramp ATime
&, A Time =0 far
Pulzed Ramp

B SEFIS'-E TIITIE
Mate: Pulss (D) ends on Sense

Figure 4.8 Binary Search Algorithm
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Binary Search
Algorithm

Like pulsed ramp and linear ramp, binary search uses an offset (A) and a
limit (C). Although Figure 4.8 shows the macro searching between a low
offset and a high limit, it can start from a high offset and search toward a
low limit. For BSRHOI, the offset can be normal load current with the
limit higher than the expected pickup.

The search starts halfway between offset and limit. Each test pulse is
halfway between the last No Op value and the last gperate value (or the
limit). When test values differ by less than 3 “clicks” (ramp delta value),
the macro switches to a linear or pulse ramp for the agtual operate value.
Note that if (G) ramp delta time = 0, a pulsed tampyis’used, with pulse
and wait the same as for the search. For details, refer to the description of
BSRHOI in Appendix C "ProTesT Macro Reference Guide”.

A0F-1.PU=+3. AB
BSRHOI  Definite Time Pickup

Test | Achon

—Senze

IEDntacts j I 0-=C

Delay 1]
Duration [
Souree |4

Zero Crossing ISystem "I

~] Relay ID:  DPU-2000R (N, (/ Serial No
Last Edit:  12/23/93 09: 45307 Mg ABB
I F'refaultl Hepu:urtl Nu:utel:u:u:ukl

| Ampl | | ritg

j ] Amps

G0 Cycles

Cycles a0 Amps
m3ecs 10 Cycles
a0 Cycles

0.1 Amps

10 Cucles

Figure 4.9 BSRHOI Action Parameters
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Binary Search Rules

Use the rules for linear ramp listed in page 4-18. In addition, the
following rules apply:

1.

The offset can affect the result, since the first test pulse is determined
by the difference between offset and limit.

Depending on the algorithm of the relay, the linearor_pulse ramp
should be used.

The wait time must be long enough for the relay tg reset or cool
down.

Related relay elements not being tested,mayghave to be disabled, if
the test pulse can cause them to operate ahd to report incorrect
results.

If a search finds a pickup point, butthe linear ramp at the end fails
resulting in No Op, increase thewamp delta value.

This happens because theytdmptakes no more than 15 steps. If the
ramp delta value is too'small¥however, 15 steps may be undetectable
to the relay.

The electromechani@al distance relays are also subject to transient
overreach when pulged €urrent is applied, whereas a ramp returns
the steady state response. Therefore, Action parameters may require
more tunjngiogproduce desirable results.

To smooth out unwanted response to test pulses, Sense Delay may be
required. Fégmore information, refer to Chapter 6, Sense Input.

Whenrcreating a new test, start with generous values for pulse
duration and wait.

If theytest works, try reducing these values until the test no longer
regurns consistent results. This optimizes the test to run faster.
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5. Running a Test

Test Setup

This chapter describes how to set up and run a tesf:

When a test opens, the Test tab (Figure 5.1) is displayed.

|50P-1.PU=x3. 4B

=l Fielap ID:  DPU-2000R. Serial No:
BSRHOI  Definite Time Pickup Laszt Edit: 12/23/93 03:46:07.0 Mfg: ARE
Test |.&clion| F'refaultl Hepnrtl anebnokl m
! A
Src High | Low | Ampl | Fhe | Freqg | Besults ICurrent T &t Cainditions j Save Results Delete Results
Wh |3 4 Q.00 oo B0.000 — o -
vE = ! oo 1700 E0.O00 18E:<gecte~.1+/, ||;1 % |Q«ctua| | sEnor | Resut
W 33 34 0.00 2400 60.000 :
il a4 47 ACTION 0.0 B0.000 \
12 h2 47 ACTION <1800 BO.000
13 a0 47 Q000 -2400 60000
ET 1 2 i}

Senze Connections: |21 22

Jumnpers: I

& y

A0

-
Figtire 551 Sample Test Tab

Connecting to the Relay

Source Names

Source Connegtions

Theglest tah documents everything needed to connect Doble sources to
thétrelay.

Thewest tab identifies the voltage and current sources required to run the
testi The tester must configure the Doble instrument sources to match
these names. This is because only the tester knows where the source
leads are connected, such as which voltage source is “VA” to the relay.
By manually naming the Doble sources, the tester determines which
source terminals to connect to the relay voltage and current inputs.

The Test tab documents the relay terminals where Doble sources are
connected. “High” is used for red polarity and “Low” is used for black
ground.
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BT Source

Sense Connections

Jumpers

Notebook Tab

If the Doble Battery Simulator is used, only an allowable dc voltage'€an
be selected; Phase and Frequency do not apply. If BT is used in more
than one test, insert a POWER Macro to turn BT on and leave it on
throughout the test sequence. Otherwise, BT turns on and off with éach
test, forcing the relay to re-initialize. Note, however, that afteEROWER
runs, its amplitude overrides the BT amplitude in tests that follow.

Sense Connections, a free-format text window that hgldswp to
25 characters, is used to document where the sense leads/connect at the
relay.

Like Sense Connections, Jumpers is a 25 chagd@ter ffee-format text field
that can be used to note any relay jumpers that must be inserted.

Further instructions can be documented(on/the-Notebook tab. If notes
exist on the Notebook tab, this icon\&g, appears on the right side of the
ProTesT status bar.

How to Connect Sense Leads

F2000

F6000

If the test setup has more than ame F2000, it is likely that in a sequence of
tests the Action source will move from one F2000 to another, such as
from one phase sougcefto another. The Action tab identifies the sensing
source, which must betan Action and must be on the Master F2000. The
default, “MA”, identifies the Master F2000, whose sense terminals are
armed to respandito relay pickup. If a sense source like “I1” is assigned,
ProTesT ensiifés that the F2000 containing “I1” is the Master, and its
sense terminals are armed.

If only,@ne dutput relay contact is used, to eliminate the need to switch
sense’leads when the Master changes, connect all F2000 sense terminals
ingparallely with only one set of sense leads connected to the relay. When
the testiis run, ProTesT arms only one sense input and the others remain
ig e

Lhe Action tab sense source “MA” identifies Input 1 on the front panel;
otherwise, the input corresponding to the designated sense source is
used.
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Run a Test
When setup is complete, the test can be run. To run the test:

¢ Click the Run button |'¥| on the toolbar, press E12, or select
Macro | Run from the menu bar.

A test can be run from the test view or from the [istyvi&w.

Steady state macros execute the following sequencg ofsteps described
below:

e Connect to Doble instrument

e Verify Test parameters

e Indicate a Test is in progress

e Check Sense

e Action algorithm proceeds

Connect to the Doble Instrument

ProTesT attempts to comnitinicage to the Doble instrument using the
connection properties defined in Setup. If there is a problem, a read
failure or communication €or is reported. This occurs, for example, if
there is not an ipStrament,onnected or the wrong COMM port is

specified.

Verify Test Parameters

ProTesT verifjes that all specified test sources are present and that no
duplicate sour€e names exist. Also, ProTesT verifies that source
capabilities ean supply the required test values. Any error stops the test.

Test in Progress

A Test'in Progress window appears, and initial values for amplitude,
phase, and frequency are set. If a Prefault is specified, those values are
set. Sources turn on and the Offset Duration begins.

Test In Progress
Warning! Sources are active,

Stop
Prezz any key to abart.

Figure 5.2 Test in Progress Window
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Sense Check

At the end of the Offset Duration, ProTesT determines whether sense
input, indicating relay operation, has already occurred. If so, the test
terminates with a Sense Check error. This can happen in a@fopout test,
for example, if the Offset Duration is not long enoughfer the initial
conditions are not severe enough for the relay to pick up.%Another cause
is incorrect sense settings on the Action tab, such asfa settipg of O~ C
instead of C—> O. Sense must be clear for the Action tostart.

Action

The macro action algorithm proceeds until relay operation is detected.
The test value is recorded and time stampedk

Abort

Tests can be aborted manuallyor automatically.

Manual Abort

To abort a test manually, €ligk'Stop on the Test in Progress window, or
press the spacebar of Eiter key. On the F2000, pressing any red key on
the front panel abarts the test also.

Automatic Abort

A Sense Checkiefror automatically aborts a test.
A Source Efror also aborts a test, except in the following cases.

e InqBinary Search, the search range can include a value that the
sourc€ is unable to drive into the relay load, while the actual
operate point of the relay is much lower value that does not cause
a‘source error. The macro ignores source errors during the search
phase, but aborts with a source error if the error persists during
the final ramp.

e In multipoint tests, such as time or distance plots, source errors on
individual points are merely recorded as “Source” and the test
continues with the next point. For example, in TOCPLT, if a high
tap multiple causes a source error, other test points may work
with no problem.
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Autorun

Autorun Delay

Multi-run

Tests in a Test Plan can be run in a non-stop sequence using Autorun.

1.
2.

Select any test on the list view or open a test window,
Select Macro | Autorun or press Alt+F12.

After the selected test opens, runs, and posts theyesults to the screen,
the next test automatically opens and runs. TheSequence continues

until either a NOTEBK Macro is encounteréd, omdntil the end of the

Test Plan. When a NOTEBK Macro is opéped, ittmay advise changing
source leads or relay parameters.

A ProTesT dialog asks the user whethegto continue the Autorun or to
cancel.

If a test is manually aborted or if'@fyerrarfoccurs, such as a Sense Check,
Autorun is terminated.

In Setup, there is a field called Autorun Delay. This adds a delay time
(seconds) between tests ipvAutorun to allow the user to view the results of
the preceding testiog,to allow the relay to reset. If a test fails, there may be
no point in cogitinuing the Autorun. An Autorun delay of 3 to 5 seconds
is recommenged:

A blockfof selécted tests in a Test Plan can be run nonstop.

1.

Sélecteastest.

e, To'select sequential tests, hold the Shift key and use the Down
Arrow key or hold the Ctrl key and click the mouse.

e To select non-contiguous tests, use Ctrl and click the mouse.

27 Click the Run icon or press F12.

The selected tests will be run in order, just like with Autorun. If a
NOTEBK Macro is included, the sequence pauses, allowing the user
to continue or cancel further tests.
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New Test Results

New test results are displayed on the Test tab of all steady state macros.
SSIMUL and TRANS have separate Results tabs that display automatically
when the macro is run. If an expected value and tolerancefhave been
entered, Pass/Fail evaluation is reported.

Table 5.1 Test Result Messages

Summary Meaning

Pass/Fail Result lies within + tolerange fapge of expected value.
No Op Relay did not operate. This may be the desired result.

Op Relay operated, butwo talerance or no expected value

was specified.

Source Source error occugredfor one point of multipoint test.
Check sourcef@gnneetions, use lower current range,
or use thicker testfeads.

Prior Test Results

When a test is opefieds'the Test tab shows Current Test Conditions in the
Results area. This“allows,values to be edited.

To see prior restilts:

1. Click thgsdropsdown Results window and a result list appears in
timestamp ofder with the most recent results first.

2. Seléct awesult, and its values replace the current conditions.

Expected value and tolerance are saved with the actual test value, to
Showrhow pass/fail was determined. Although, these values cannot
be jedited and the record is sealed, the result values can be copied.

3. ¢Select Current Test Conditions to change values.

NoTE If expected value and tolerance were not defined when a test was
' run, ‘they do not appear in the test result, even though Current Test
H Conditions may now show expected value and tolerance.

There is no reason to compare the test results if the test conditions are
changed. If it is necessary to change test conditions, create a new
test plan.
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This chapter describes Sense Assignment and Sen@ering.

Sense Assignment

ntifies the Action

p. The default

er Instrument or Input 1
ference signals for source
ree n the Instrument front panel.
2000.

here to connect the sense leads.
00 the Master and arms the sense
e sense input associated with the

On the Action tab of a macro, the Sense section
source whose timer/sense input records re i
assignment is MA. This maps to the F20
for the F6000. The Master F2000 provide
output, and is identified by the
The Action source must be on t

Use the Sense source name
ProTesT automatically ma
input. With F6000, ProTes
source name.

Successive Tests in a JestRlan can specify a different sense source. With
F2000, the sensesSour st be an Action source. If all sense terminals
are connected 6 allel, sense leads do not have to be changed

between tes aves time, since switching the Master manually or
changing sense lead
(‘Sb

onnections at the instrument during the Test Plan
are not ne

Sense Input Filtering, O

ThegDoble F2000/F6000 Instruments can filter the sense input signal,
emacting under ProTesT control. In a time test, however, no filtering is
ossible, since first strike stops the timer hardware. Not doing so would
skéw the time value.

@ ere are two kinds of sense input filtering:
\ e Sense Delay
% ¢ Sense Duration

These are two independent filters executed by the Instrument firmware.
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Sense Delay

Every time the Action Source changes state, the firmware ignores sense
input for N cycles — a user defined number. At every step in the Action,
when source amplitude, phase, or frequency changes, theg€nse input
signal is ignored until the user specified Sense Delay ifiterval'has expired.

Use Sense Delay for filtering relay transient response goya step change
(as in LRAMP) or to an amplitude pulse (as in PRAMP gr Bihary Search)
to suppress transient overreach in a distance relay.

NoTE Relay transient response may lead the search pulSesdo converge to an
I incorrect value. Then during the subsequent ramp, the relay may fail to
H operate (the ramp takes a maximum of 15,steps, which are typically

small). Use Sense Delay to prevent faulty search convergence.

Sense Duration

Whenever a sense signal is deteetedy,a Sense Duration timer is set by the
Doble instrument. If the sensegighal,drops out before the timer has
expired, the momentary pickuip,is ignored. If sense occurs again, the
timer is started afresh. Not'uptil te sense signal has persisted for the
entire Sense Duratiopsiteryal is it accepted as a sense.

Use Sense Duration, tofilter relay sense contact chatter such as the
unstable bouncifig,of'an induction disk. Sense Duration is also useful if
relay output is unstable near the operation point.

NoTE Sense Duration i useful for the INDPUI (Inductive Pickup Current) and
' INDPUYV (lnductive Pickup Voltage) Macros, when testing an induction
H disk relay. Sense output is typically very unstable when the initial

amplitude is\applied to make the relay operate. A large Sense Duration
mayybe needed to get meaningful results.
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Should I Use Sense Delay or Sense Duration?

When developing a test, set Sense Delay and Sense Duration equal to
zero at the outset. Adjusting the result of a test macro is not typi€ally
good practice; however, to obtain repeatable, stable restilts that are
acceptable, adding Sense Delay or Sense Duratioffwmay#be appropriate.
This is especially true for electromechanical relays, whete the purpose of
a test is to detect physical deterioration of comp@nents,, A standardized
test that is repeated over a period of years should obtain the same result,
within an allowable limit, before adjustmengor répair are needed.

Rules for Sense Delay and Sense Duration

Sense filtering is applied to each and gvery ramp step or pulse duration of
a test macro. At the end of every{step the filters are reset, and begin anew
on the next step of the macro.

1. If either Sense Delay or Sense*Buration is used, make the initial
settings large to determiie whether it has any effect on the result.
Taking away 50% of the duration of a ramp step or pulse duration for
sense filtering is notsunUsual. Once the effect has been determined,
reduce the amount untilresults become unstable in repeated tests.

2. Do not usegoo much™filtering or no sense result will be detected.
ProTesT issués@ warning in this case. F2000 Instruments require a
window of‘at,least two cycles to reliably detect a sense event. To be
safe, leaVejat [east two or three cycles of ramp step or pulse duration
free from @ense filtering.

3. [Both Sense Delay and Sense Duration can be used together.
TRerefore, the combined length of Sense Delay and Sense Duration
must e less than the pulse or step duration of the macro. Otherwise,
nosense will be detected.
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Appendix A. ProTesT Error Messages

Appendix A defines the error messages that can oceur'déring ProTesT
operations. Some ProtTesT software errors (e.g., InvalidhPassword) are
considered self-explanatory and do not appear herel @bscure errors and
those that relate to running a test are documented hege.

For F2000 Instruments, refer to the F2000 Tréubleshooting Guide in the
F2000 Instruction Manual, for F2000 Instgéifienterror codes displayed on
the front panel, or to the F2250 User’s Guide Error Message section. For
F6000 Instruments, refer to the Troubfeshgoting Guide in Chapter 6 of
the F6000 User Guide.

ProTesT Run Time Errors

When a macro is run or onfexit from a macro screen, Test and Action
values are verified for cofsistency and accuracy. Messages are preceded
by the word Error.

Missing Data Required data field is missing. Selection
moves to highlight field in error.

Source xx Appears Source name xx appears more than once

More Than Qrce on the Test screen. Change or delete the

source name.

Invalid ActiomSource xx,  Attempt to label a source Action that is

Must bey(Current/Voltage)  incompatible with the macro; e.g.,
designating current amplitude Action in
LRAMPYV Macro. Only voltage amplitude
can be Action.

Inédempatible Action Attempt to specify Action for a parameter
not compatible with the macro; e.g.,
making phase Action in LRAMPI or

LRAMPV.

Action Not Defined No Action source parameter has been
specified.

Preset Not Defined PLOTII,PLOTVV: One amplitude must be

labeled Preset, another Action.
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Phase must be Action ZPX/ZPL Macros: Action amplitude must

have accompanying phase Action.
Sense Source is not Action tab sense assignment specifies a
an Action source name that is not an Actien,

Macro Execution Errors

When a macro is run, ProTesT sends a Request Configdration message to
the test instrument and starts a timer. If there is no reply before the timer
runs out, an error message appears.

From the test instrument configuration, ProTesT ve¥ifies that the source
names required by the macro are availabl@andtare uniquely defined.
Then a burst of commands representingthé entire test sequence is
downloaded to the test instrument.

The following errors may occur®

Communication Error, Noreply*came to the initial Request

Comn €onfigliration message; the com port is
identified. Make sure the right com port is
selected in ProTesT Setup, check RS-232C
eable connection, and make sure that
Setup baud rate and parity match
Instrument setting. Be sure cable is a
straight through connection, with no null
modem crossover. Refer to possible F2000
Error Codes listed in the following section
to clarify the cause.

MissinggSougce: xx The macro uses a source name that does
not appear in the test instrument.

Multiple,Sources with Source names must be uniquely identified,

Same Name: xx so that ProTesT knows which VA, for

example, to address. When instruments are
powered up, they default to the same
source names; e.g., VA and I1. Be sure
unused sources are given different source
names.

o 72A-1585 Rev.C 8/02  (RE™



ProTesT User Guide

Test aborted by user

F2000 Setup Error
Source: xx (nnnn)

Action Source is not
the Master: xx

Sense Check Detected

Source Error xx

No RelayaQperation

ProTesT Option Missing

Source Amplitude
too high: IP

This message appears a test is abortethby

pressing a key on the computer keyboard,
or by pressing a red rocker switch on the

front panel of the F2000.

Source sending error is,identified and the
code number identifies the DobleCol
command that causgd the error. If
contacting Doble,please/report the code.

Unless a source,nameéyis selected on the
Action tab asSensegProTesT assumes that
the active Tiler Sense is the Master
Instrument, Atdleast one Action source
must be on the Master. To avoid this error,
enterfa,soukge Sense name on the Action
tab, o manually switch the Master at the
F2000ufront panel.

After*Action Offset, ProTesT verifies that
the'relay has not already operated before
macro continues; pickup at offset
invalidates the test result. Sense check
aborts the test. Change the test parameters
or relay connections as needed.

A test instrument source error has
occurred. Verify by turning the sources on
manually. Adjust source amplitudes to
meet the relay burden.

INDPU Macro: At initial amplitude, the
relay is supposed to trip, before the macro
continues with ramp to drop out and pick
up again. An error is reported if a relay
does not operate at initial current. This is
different from Noop.

An F2000 Instrument does not have the
F2910 ProTesT option installed. Call
Doble Engineering.

When using IP or F2000, maximum
amplitude is 26 amps times the number of
IP sources, up to 65 amps.

'doh ™ 72A-1585 Rev. C 8/02
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F2000 Front Panel Diagnostic Codes

When the F2000 Instrument firmware detects a serious problem, all
instruments halt and display a diagnostic code on the front panel. In‘most
cases, one instrument has detected a problem and halts; the keep-alive
signal on the synch bus drops out and remaining Instrtiments_in'the
network halt in sympathy, displaying SY nEt Err in Sousce Wphase and
amplitude displays.

Find the instrument that does not display SY nEt Err=stheé’SY code reveals
the cause of the crash. The At code that appearsthelow it is a memory
address that is not particularly helpful for diagn®sis.

The following error codes are grouped bygaumiber, class, and function.

Internal F2000 Errors

If any of these occur, call DobléXB&wpigpared to report the instrument
configuration and ROM revision nufabers.

0001  WATCHDOG TIMEGUT ERROR

10XX VRTX ERROR
(VRTXR is thesfirmware executive in F2000 ROM.)

2004 TIMER N@T RUNNING.

3000 RAM TESRERROR IN 16K LOW RAM SPACE

3001  RAM TESRERROR IN 64K CONTIGUOUS RAM SPACE
3002 RAM_TEST ERROR IN SOURCE 2 WAVEFORM RAM
3003 L RAM TEST ERROR IN SOURCE 1 WAVEFORM RAM

AY
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Computer Communication Errors

The following errors occur most often because baud rate and parity are
set incorrectly on the Setup menu. The PROTEST.INI file contaif$ baud
rate and parity settings for ProTesT; the default, if not eXplieitly set, is

BAUD = 9600 (F2000)

Use the DIP switches on the CPU board to change 2000 baud rate
(Table A.1). (Refer to the F2000 DobleCol Manualjp/1-2.) Baud rate
and parity affect only the instrument connected téthe computer,
however, Doble recommends setting all instruments to the same baud
rate and parity.

Table A.1 SW 3 Switch Positions and Baud Rates

Baud Rate SW3 - SW3 - SW3 - SW3 -
Switch 1 Switch 2 Switch 3 Switch 4
300 On Oon Off On
1200 On Off Off On
2400 On On On Off
4800 Off On On Off
9600 Qff Off On Off
19.2k On On Off Off

Thefactery setting is BAUD = 9600.

[

Yo
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The following errors are related to communications via the RS-
232 serial port:

4001
4002
4003
4004
4010
4020
4030
4040
4050
4060
4070

RS-232 TRANSMITTER NOT READY

RS-232 RECEIVER NOT READY

RS-232 RECEIVE BUFFER OVERFLOW

RS-232 TRANSMIT BUFFER OVERFLOW

RS-232 OVERRUN ERROR

RS-232 PARITY ERROR

RS-232 OVERRUN ERROR AND PARIT, ERROR
RS-232 FRAMING ERROR

RS-232 FRAMING ERROR ANDIOVERRUN ERROR
RS-232 FRAMING ERROR ANB,PARITY ERROR

RS-232 FRAMING ERRORRQVERRUN ERROR,
AND PARITY ERROR

The following errors are relatedito communications with the satellite
interface board.

4101
4102
4103
4104
4110
4120
4130
4140
4450
4,1 60
4170

D001

STG RS-232"TRANSMITTER NOT READY

STG RS-232RECEIVER NOT READY

STG RS-2323RECEIVE BUFFER OVERFLOW

STG R§-2325RANSMIT BUFFER OVERFLOW
STG"RS-232 OVERRUN ERROR

SIGWRS232 PARITY ERROR

STGWRS-232 OVERRUN ERROR AND PARITY ERROR
ST& RS-232 FRAMING ERROR

STG RS-232 FRAMING ERROR AND OVERRUN ERROR
STG RS-232 FRAMING ERROR AND PARITY ERROR

STG RS-232 FRAMING ERROR, OVERRUN ERROR,
AND PARITY ERROR

RS-232 OUTPUT STATE INACTIVE

A-6
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Waveform Control Diagnostics

Contact Doble. The last two codes apply to synchronized end-to-end
testing via satellite time signal.

5001
5002

5003
5004
500A

500B

FREQUENCY RAMP ERROR

REFERENCE ZERO INTERRUPT ERROR
(NO RAMPS OR DELAYS ACTIVE)

INVALID LOCAL ZERO INTERRUPT FQR SOQURCE 1
INVALID LOCAL ZERO INTERRUPTREORISOURCE 2

SATELLITE INTERRUPT ERROR
(NO RAMPS OR DELAYS ACTIVE)

NO SATELLITE BOARD DETECTER

IEEE 488 Bus Communication Errors

Make sure all IEEE 488 cab}é conpectors are firmly attached. Contact
Doble if a problem persists.

6000
6001
6002
6003
6004
6005
6006
6007

F2000 Network Errors

Verify that IEEE 488 and synch bus cables are properly connected. If the
problem persists, contact Doble.

7000

TIMEOUT OFREQUEST TO TALK TIMER

488 ERRORDETECTED

TIMEQUT ©F TALK TIMER

TIMEOUT'@F LISTEN TIMER

F20000NOT READY TO TALK OVER 488 NETWORK
TOOIMANY DEVICES ON 488 NETWORK

ERROR CHANGING NETWORK ADDRESS

BAD NETWORK ADDRESS

488 SYNC BUS ERROR
Displayed as 'nEt' by the F2000)

[
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GPS Satellite Errors C)

7002  CLKGEN GATE ARRAY NOT READY FOR CONFIGURATION
7004  IRIG GATE ARRAY NOT READY FOR CONFIGURATION ¢

7005  GPS TIME SEQUENCE ERROR %
700B  NO STG BOARD DETECTED \
8001 MORE THAN ONE MASTER @
8002  MISSING MASTER

8003 INCOMPLETE NETWORK CONFIGUR@T

8004 INHIBIT REFERENCE ERROR
(F2000 IS NOT SYNC BUS MAST?

8005 PHASE LOCK LOOP FAILURE
FFFF  BUS TIMEOUT ERROR
(Displayed as 'bUs' by 0
The following occur only wh F2000 Instrument is slaved to a

different Doble instrument.

8006 ERROR DETECTI@ CLOCK SOURCE
8007 ERROR Dq: S

8008 ERROR ING FDF CLOCK SOURCE
8009 ERROR D G FDF
800A ERRO ING F2

The fouow@ satellite interface errors.

8010 LITE INTERFACE Il IRIG ERROR
80 ELLITE INTERFACE II 1 PPS TOO HIGH ERROR
8% TELLITE INTERFACE Il T PPS ERROR

2? ERROR DETECTING F2350 AMPLIFIER

2
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Transient Waveform Board Errors C)

9001 POWER LOST ON TWG BOARD

9002 SOURCE 1 DRAMC GATE ARRAY
NOT READY FOR CONFIGURATION

L 4
9003 SOURCE 2 DRAMC GATE ARRAY \%
NOT READY FOR CONFIGURATION
9004 SOURCE 1T WAVEC GATE ARRAY

NOT READY FOR CONFIGURATION

9005 SOURCE 2 WAVEC GATE ARRAY,

NOT READY FOR CONFIGURATIO
9006 ERROR CONFIGURING SO QQAMC GATE ARRAY
9007 ERROR CONFIGURIN @ DRAMC GATE ARRAY
9008 ERROR CONFIGURING CE 1 WAVEC GATE ARRAY
9009 ERROR CONFIGUR RCE 2 WAVEC GATE ARRAY
900A BOTH WAVEFO WG BOARD DETECTED
900B RAM TEST ERR SOURCE 1 TWG DATA RAM

900C RAMTESTE SOURCE 2 TWG DATA RAM
900D RAMT ROR'IN SOURCE 1 TWG CONTROL BITS RAM

900E RAN\ RROR IN SOURCE 2 TWG CONTROL BITS RAM

RN 72A-1585 Rev. C 8/02 A-9
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DobleCol Command and Execution Errors

If these errors occur under ProTesT control, contact Doble.

A000
AO001

A002
A003
A004
A005
A007
A008
BOOO
BOOA
BOOE
BOOF
BO10
BO11

B100
C000
Co01

C002
C003
C005
C006
C0Q7
coo8
Co10
DOO1
£E001

E002

EOO03

E004

EOO5

LOGICAL SWITCH TRANSLATION ERROR
INVALID SWITCH NUMBER

INVALID MESSAGE HEADER
MESSAGE LENGTH IS TOO LONG
MESSAGE ABORT CODES DO NOT MATCH
INVALID MESSAGE HEADER

INVALID SWITCH OPERATION

INVALID SWITCH GROUP

ERROR CHANGING SOURCE, TYPE
SOURCE DESIGNATION ERROR

INVALID STATE

ERROR SETTING AMPLIFIER, STATE
UNDEFINED COMMAND INTERPRET SEMAPHORE
INVALID TIMER STARTMCONDITION
ERROR SEFTING EVENT CONDITION
UNDEFINEDMCOMMAND ERROR
COMMANDROUT OF RANGE ERROR
MESSAGE T¥PE ERROR

NULL DATA ERROR

EXTENBDED TYPE OUT OF RANGE ERROR
BAD"DATA ERROR

NULL ADDRESSER ERROR

NULL ADDRESSEE ERROR

ERROR RUNNING PHASE RAMP TEST
RSK-232 OUTPUT STATE INACTIVE
INVALID DISPLAY NUMBER

INVALID LED NUMBER

INVALID SEVEN SEGMENT DISPLAY GROUP NUMBER

SOURCE NUMBER GREATER THAN THE NUMBER
OF SOURCES

HARMONIC = 0 OR GREATER THAN 10

72A-1585 Rev. C 8/02
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E0O06  TAP GREATER THAN MAXIMUM O
E0O07 PHASE GREATER THAN 360.0 DEGREES

E0O08 SOURCE STATUS ERROR

E0O09 SOURCE TYPE ERROR

L 4
EOOA RAMP TYPE ERROR \®
EOOB FREQUENCY RAMP RATE ERROR @
EOOC WAVEFORM CRYSTAL SPEED ERROR
EOOD FREQUENCY ERROR 0
EOOE  EVENT SETTING ERROR Q
EOOF  SYSTEM ERROR
EOT0 TABLE LOOKUP ERRO@@

L 4

Q
o
&

L 4
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F6000 System Errors

Use Table A.2 to diagnose and correct system errors that occur during
operation of the F6000 Instrument.

Table A.2 F6000 System Errors

Name Explanation

Current monitor Input line current is too large. The total of all"amplifier outputs

(Power supply high amps) exceeds system specifications. Reduce the%source amplitude or
the load.

Hardware detects that the instrument isidrawing too much current
from the wall.

Voltage monitor Either the AC input line voltageis,toashigh, or power is being fed
(Power supply high volts) back into the F6000 through théamplifier outputs.

Open ground detector Hardware problem that'need$ito be addressed before it is safe to
(Power supply) use the F6000.

When the F6000 clearsthe error, it should occur again if the
hardware problem hashot been fixed.

Logic Output Hardware detéctsan evercurrent condition on a logic output. The
(Logic 1/O) F6000 softwage ghuts down all amplifiers.

The F6000*hardware latches all logic outputs open.
+12 Volt fail monitor Hardwage disables amplifiers to prevent damage to relays on the
(DC power supply) amplifier assemblies if output from the DC power supply falls

below +540lts.

High voltage heart beat Fivessecond software timeout on lack of communication while
hazardous voltages may be present on the front panel terminals.
The F6000 software shuts down the amplifiers.

€an occur if a communication cable is removed.

The PC gets a communication timeout and displays it to the user.
The system error is only displayed when communication is re-
established.
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Table A.2 F6000 System Errors (Continued)

Fan flow monitor error

Fans blocked or inoperative.

Lost pulse per second

Software shuts down the amplifiers because it detgets lost external
synchronization. This only occurs in an external syfichronization
mode.

Waveform Under-run

System error in waveform generation and I/Of

Unknown Command

Unknown command.

Source Disabled

One or more sources were disabledsby hardware.

Over Temperature or fuse
error (I AMP#0) SLOT 5

Current amplifier in slot 5 is overheated or has a blown fuse.
Software shuts down the amplifiersiif, the temperature is too high.

Over Temperature or fuse
error (I AMP#1) SLOT 6

Current amplifier in slot 6 s @werfieated or has a blown fuse.
Software shuts down thesamplifi€rs if the temperature is too high.

Over Temperature or fuse
error (I AMP#2) SLOT 7

Current amplifier in slot 7"is,overheated or has a blown fuse.
Software shuts dowfi thetamplifiers if the temperature is too high.

Over Temperature or fuse
error (V AMP#0) SLOT 8

Voltage amplifief ithglot 8 is overheated or has a blown fuse.
Software shuts downithe amplifiers if the temperature is too high.

Over Temperature or fuse
error (V AMP#1) SLOT 9

Voltage @amplifier in slot 9 is overheated or has a blown fuse.
Software,shuts down the amplifiers if the temperature is too high.

Over Temperature or fuse
error (V AMP#2) SLOT 10

Voltage amplifier in slot 10 is overheated or has a blown fuse.
Software shuts down the amplifiers if the temperature is too high.

Missing analog I/O board

Hardware is missing or not communicating with CPU properly.

Missing digital I/O board

Hasdware is missing or not communicating with CPU properly.

Control Panel Mode

Option F6909 is required.

Macro Mode

Option F6910 is required.

No convertible sourgés

Option F6810 is required.

NorE Some system errors cannot be cleared. For example, if the instrument
' has no analog 1/O board, then the error condition remains until the
H board is supplied.
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Appendix B. F6000 Control Panel 0

4
Appendix B describes the settings and controls in Control
Panel. The F6000 Control Panel is a virtual front p ed for manual
control of F6000 sources. To open the Control P ick Tools | F6000

Control Panel in the ProTesT menu bar (Figure

<44 ProTesT - [Untitled]
=l Fle Edit Setup Wiew Tools  Window Help

G i 5 o 8 | v [ 5 e ] o] e 02

— Source
Sic Ampltude  Phase Frequency Range On Enable 7ROy
LGN ] 1] E= N ==
[ f240 = N =
YC fes 120 [enom =[5 = ml
o [o [eooo0 = [ =
s fa0 [enoon = J75 = Ml
[5 [270 [eoom = 75 = M
I3 |5 I-IED IBD'DDD ﬁ I?'5 ﬁ FagltF!otate| J gﬁ:gi I
o [i] |B0000 = |75

— Ramp/Set zource:

va W 0¥ Change
" Phase

VE W 12 v & Amplitude

— Logic [/0 and Timer:

Ot LS LU L %I__ogi_c&Timer
rput; @ ® ® & & & & & ;Settmgs...

Ve[ 13 o | Freaency Tirning Status—
1:| & I & FResst Stop
Vi ¥ IN v Stare | W"‘" 2 I E: I @ Bunning
Batey 3 I 7 I ®  Stopped BReset
_l = Sizm Ahart & | g |  mSec.  Sec.  Cycles
A48y put =

Figure B.1 F6000 Control Panel

No \ For computers with screen resolution of 640x480 pixels, disable the
o

toolbar and the status bar from the View menu to display all of the
F6000 controls on one screen.

L 4
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ﬁ

The Control Panel contains eight sections. The functions in these sec@
control the instrument’s source outputs, logic inputs, logic outputs, an

timers. A listing of these sections and controls follows: .

e Source table

e Ramp/Set sources %
e Phasor diagram \

e Logic and timer settings button @

e Timers

e Logic output and logic input indicators

e Battery simulator Q

e System Output

e Abort @

ane portion of the Control Panel
" The column headings are:

Source Table

The source table in the upper
contains seven columns (Fig

e Source

* Amplitude @
e Phase

o Frequeno\

* Range
Rlr

e Enabl
£Enable

Ampltude Phaze Frequency  Range On Enable

\ YA les o = ER=

C) EIRET = =

@ Yeles [z [eooon H[s = ml m
\ o o eoom Hfs = m m
|5 E B | =

|5 {270 {60000 =75 = W Wl

1315 {150 {60000 =75 = M ml

¢ L T C = | =

Figure B.2 Source Table
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NoOTE If a source error occurs, the alarm is visible in the source table.The
' name of the source affected changes to ER and blinks. The Amplitude
H and Phase fields for that source also blink, and an audible alarm sounds

from the speakers of the control PC.

The first five columns contain the settings for eachagoureé”

Source

Amplitude

Phase

Frequency

Range

The source column in FiguresB.2%ontains eight
entries for eight sources. The default naming
scheme for the voltage séurcessds VA, VB, VC, and
VN; the default naming,scheme for the current
sources is 11, 12, 13,qand N/

Amplitude indicatesithe voltage or current value of
a source. The pangeysets the maximum value for
the amplittde. Ifthe amplitude entered exceeds the
maximum range,value, an error message appears.
To cofrectthelerror, reduce the amplitude or
incréase the range.

Thejphasefindicates the phase angle in degrees.
Emter ayphase angle from —=359.9° to 0° to +359.9°.

The default system frequency is 50/60 Hz. Use the
Setup display (Figure 3.3 on page 3-7) to change
the default frequency. Use the spinner arrows in
the Frequency column to select the AC harmonic
or to select a DC ‘+’" or a DC ‘-’ range.

The range setting determines the maximum value
for the amplitude of a particular source. For
maximum compliance voltage, use the lowest
current range that can produce the desired test
current.

'doh ™ 72A-1585 Rev. C 8/02
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WARNING

AN

NOTE

The last two columns

in the source table contain On and Enable

buttons for each source.

On

Enable

Click the On button to activate a source. The
button turns red, and the System Ougput button
blinks red. Click the On button againg® turn

a source off, the button turns gray. The‘System
Output button stops blinking whemallthe sources
have been turned off.

Click the Enable button toyplaceselected sources
in standby status. The Emable¥ttton for each
source to be activatediturns'green. When System
Output is selected gallof the enabled sources turn
on. The System Output/button turns red, and the
On buttons forithe,individual sources stay gray.
Clicking System'©utput again turns the enabled
sources off.

The default color for System @utpuatpOn, and Enable buttons is gray.

Table B.1 summarizes
indicators.

the panelindications associated with all three

The high intensity yellow LED flashes when the battery simulator or any
output source is enabléd or on to indicate the potential for dangerous or

fatal voltages.

Table B.1 Indications for Activated Sources

Method of Source Activation
Click On Click Enable, then
click System Output
On Button Color Red Gray
Ehable Button Color | Gray Green
System Output Color | Blinking Red Steady Red
Abort Button Color Red Red

To turn off all active sources during a test, click Abort. Clicking Abort in
the Control Panel does not turn off the battery simulator.

B-%
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Ramp/Set Sources

The Ramp/Set sources section (Figure B.3) contains five fields for varying
the values in the source table:

Mode setting: Ramp or Set (default mode)
Rate or Delta step pick list (or user entered vahue fi€ld)

Variable to change: Phase, Amplitude (defaultyariable), and
Frequency

Check boxes to designate sources togchange
Up and down control arrows
Store and Recall buttons

—Ramp/Set zources:

' ~
FampsSet = It;'ull Change———

i Phaze

va V1 & Amplitude
S

VB W12 el ™ Frequency

vC V13 i

VN 7 " Ramp Store | Fecal

Figure B.3 Ramp/Set Sources Section

NoTE Use the source table’and the Ramp/Set section to control the amplitude,

Sources to Change

' phase angl¢, and\frequency of each source during tests.

The Ramp/Set section has eight check boxes, one for each source. To
change the selected variable (amplitude, phase angle, or frequency) for a
given source, click the checkbox for that source.

NoTE To avoid altering the values for a source during a test, make sure the

' checkbox for that source is not selected.
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Variable to Change

Under Change, select a variable to increase or decrease:

e Click the radio button for Phase to vary the phase angle of the
selected sources by clicking either the up or down{Cantrol arrow.

e Click the radio button for Amplitude to vary the Vgltage'or the
current of the selected sources by clicking eith@hthe®up or down
control arrow.

e Click the radio button for Frequency to varythe frequency of the
selected sources by clicking either the up%er down control arrow.

NoTE The frequency of the first source in the source table varies
' independently of the other seven sourcesaThefrequencies of sources
H 2 through 7 vary together, and are harmonically related to each other.

If VA is the only source checked in the Ramp/Set sources section, the
frequency for VA is the only variablethat changes when the up or down
arrow is pressed. When VB is the ohly source checked, however, the
frequencies for VB, VC, VN, I¥, I2513,and IN all change at the same time.

Control Arrows

The up and down afrows totthie right of Ramp/Set on the Control Panel
permit the change®of selected source variables. The up arrow increments
and the down arréy decrements the selected source variables. The type
of change depepds ofiythe mode selected (see "Mode and Ramp/Delta
Step” on page B-7).

All eight solircesyin Figure B.3 on page B-5 are checked. When the up
arrow IS pressed, the sources increase at the rate on step up by the
amount speeified in the Rate or Delta Step field. Amplitude settings
canh6t inerease beyond the limit set in the Range column of the source
table. The setting stops at the last valid value and remains there.
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Mode and Ramp/Delta Step

NOTE

Store and Recall

The settings in the source table can be varied continuously when in
Ramp mode or in discrete steps when in Set mode.

Ramp Mode Select a value from the pick list or enter the
Rate = value/second manuallyaJhe.sélected
source variables increment gldecrkement at this
rate when the up or down @rgows are respectively
clicked.

Set Mode Select a value from the'pick’list or enter the Delta
step manually. Thefsel&gted source variables
increment or decrement by this amount when the
up or down arfowstage respectively clicked.

For both the Ramp and Set modes, the V@lues in the Rate or Delta step
pick list are 0.1, 1, 10, and 200,

In Ramp mode, the Rate =alue/second.

AutoSensE is a Ramp mode feattire (see ”Inputs Tab” on page B-12).
The timers are a Set mode féature (see "Timers Tab” on page B-15 and
”Timers” on page B-23)/

To save the valUes displayed in the source table, click Store at any time.
The sourcegable,values can then be altered manually or using step/ramp
tests. To reinstate the stored values, click Recall.
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Phasor Diagram

Range Settings

The phasor diagram in the upper right-hand portion of the Control Panel
is based on polar coordinates. Each phasor represents the amplitudé’and
phase angle of a source. The distance from the origin to thé€ endpoint of
the phasor represents the amplitude of a source. The angle formed by the
phasor and the positive half of the horizontal axis represents,the phase
angle of a source. The phasor in Figure B.4 shows cdrrentisource |13 with
an amplitude of 10 A and a phase angle of 45°.

The phasor diagram gives a visual representatiomef the amplitude and
phase values in the source table. The sourcefable and phasor diagram
interact with each other. Source table values age continuously updated as
phasors are dragged to new locations inghe'diagram using the mouse.
The change is not sent to the F6000{mstrument until the phasor is
dropped.

8.0

kultiple
Phazors L

Figure B.4 Phasor Diagram

The upper left-hand corner of the phasor diagram contains the highest
cugrent setting from the Range column of the source table. The upper
right-hand corner of the phasor diagram contains the highest voltage
setting from the Range column of the source table.

These settings determine the scale of the phasor diagram. For example,
if the amplitude for current source 11 is 15 A and the range setting for that
source is 15 A, the 11 phasor reaches to the perimeter of the circle in the
phasor diagram. Similarly, if the potential for voltage source VA is 50 V
and the range setting for that source is 75 V, the length of the VA phasor
is two-thirds the radius of the circle in the phasor diagram.

B-6
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Fault Rotate

Click Fault Rotate to rotate a fault from phase to phase without rewiring
the instrument front panel or relay under test.

Fault Rotate works only if the following conditions arefmets

* The source configuration must be 3 Voltages and 3*Currents,
or 3 Voltages and 1 Current.

* All voltage sources must be on the same range:

e All current sources must be on the same range.

The Fault Rotate button in the phasor diagram is'grayed out if one or
more of these conditions is not met.

Use a simple A-to-ground fault to tryfthe Bault Rotate procedure. To
simulate the fault, the voltage VA'drops,and the current 11 goes up. For
this example, VA = 40 V and 11 =90 (Table B.2).

When the fault is rotated, the fault 1" A goes to B, the settings in phase B
go to C, and the settings in/Cgo to' A:

A —B
B —C
C —>A

When the fadilt isetated, VB = 40 V and 12 = 10 A. Rotated again,
VC =40 V and 13,= 10 A (Table B.2). Both the source table and the
phasor diagramieflect these changes.

Table B.2 Rotation of a Phase-to-Ground Fault
Source | Initial Setup: Fault'in Phase A | Fault Rotated to Phase B | Fault Rotated to Phase C
VA 40V 02 69 V 120° 69 V 240°
VB 69 V 240° 40 V 0° 69 V 120°
VC 69 Y 120° 69 V 240° 40V 0°
I 10 A 330° 0A 90° 0A 210°
12 0A 210° 10 A 330° 0A 90°
13 0A 90° 0A 210° 10A 330°
'doh 72A-1585 Rev. C 8/02 B-9
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Multiple Phasors O

When Multiple Phasors is checked, all the phasors for a set of voltage or
current sources can be moved by dragging and dropping any one of?
them. Each phasor maintains its position relative to the ot
dragging the phasors, the source table is continuous|
new amplitude and phase angle values are not sent to
Instrument until the phasor selected is dropped. Figure igure B.6,
and Figure B.7 show a configuration with three voltag rces and no
current sources. The three figures illustrate how@se angles for VA,
VB, and VC change when the phasor for VA isshifted’~45° with Multiple
Phasors checked.

S Ampliude Phase  Frequency  Fange  On Enable a0y

v g3 o [eooom A = = o
[fa e feoono H[m = = W
YEles  1zo [[eooon =H[m = m m

o Jo Jewomm Hfs A 1 |

o5 |45 |enoo0 = fos

[0 |ero |enoon H 7S

5 |is0 |enoo0 H 7S o

R |E0000 =75 FagItFIntatel Multiple:

as0rs

....................

Figure B.5 Phasors for Three Voltage Sources Separated 120°
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Phasors for Three Voltage Sources Shifted ~45°
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Logic and Timer Settings

Click Logic & Timer settings... to bring up the Settings display
(Figure B.8). The Settings display has four tabs:

* Inputs
¢ Outputs
e Timers
¢ Notes

Inputs Tab

The Inputs tab (Figure B.8) contains settings for eight logic inputs, one
for each input terminal on the instrument'front panel. The Inputs tab also
contains controls for the AutoSensE@nd Threshold options.

Settings of logic and timer conditions. |

Inputs |Elut|:|ut3| Timersl Motes I

X ¢
[nput Tvpe Senze Condition qf\utnﬁ enskE —
1. [ ~| [or0n 7 3 ~
2 [Potential =] [0f>0n Tﬁ =
% [Potential =] [oto0n £ ‘EI ~
& [Paential 7] [0o0nf o ] -
5 [Potential 7] IEIfE»EIn N - -
6 [Poenial =] T80 =] -
% [Potential o On ~] e
g [Potertisl 2] 0r>0n -] -
Threshold
\5"-.-"|:|It + 15%ol g
v
A ¢ k. Cancel | Sy Help

Figure B.8 Inputs Tab
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For each input, choose the Type of input and the Sense Condition;

Type Select Potential or Contact from the pick list.
Sense Condition Select the transition that must occur for th€ input
to be true.

Each input type, Potential or Contact, has two selectable sehse
conditions. Table B.3 summarizes these selections®fog a felay with
normally open contacts. For normally closed output contacts, use inverse
logic (i.e., instead of Off to On, use On to Off).

Table B.3 Sense Conditions for Each Typé'of.Input

Type of Input Sense Conditions Description
Off -On Relay responds
Potential On —0Off Relay drops out
Open —Close Relay responds
Contact Close =@pen Relay drops out

The AutoSensE colamn (lies to the right of the pick lists. Each logic
input has an AdtoSensE radio button. Selecting AutoSensE for an

input freezessthe ¥amping variable or variables when the required input
condition is sensed.

NoTE The default'sgtting for the AutoSensE feature is ON. To disable the
' AutoSenSE radio buttons, click the Off check box at the bottom of the
H AutoSensE column.

Logate the Threshold section beneath the Type and Sense Condition
¢olumns. The Threshold section applies to inputs that have potential
presefit at their terminals.

The threshold setting of 15 V is provided to reduce sensitivity to circuit
noise. Use the 1.5 V setting when the circuit does not have noise present,
or greater sensitivity to circuit noise is required.
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Outputs Tab

The Outputs tab (Figure B.9) sets the default contact status for each of the
eight logic outputs on the instrument front panel. Normally open is¢he
default contact status for all eight logic outputs in the Outp@its_tab. Click
the desired radio button for each output.

Settings of logic and timer conditions.

Inputs  Dutputs | Timersl Mokes I '

a4
contact status—— Q
Marmally

0
S

‘Q'}'}".ﬁ"}"ﬁ"‘:"}"}
O,

k. Cancel e 1 Help

%7

— Default
Contact Mormally
open
1: r
2 v
3 r
4: o
% v
E: O
7 v
a: o
NOTE

Figure B.9 Outputs Tab

The logic outputs change state with the status of their mapped output
sources. See ”Input and Output Indicators” on page B-25.

B-T4
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Timers Tab

The Timers tab (Figure B.10) contains functions that define the start and
stop conditions for a particular timer. To set Timer 1, select the first radio
button under Set timer. The start and stop conditions fof"éach timer are
set individually.

Settings of logic and timer conditions.

\ 4
Inputs I Outputs  Timers | M otes I ;\

Set timer
1.0+
20
i
40
Bl
.
7
gl

N4
Start condition Stop condition Set limer @: —
atifce:

V Stop on zounce:

v r

Stap canditian:

| a |Off ta O =]

Cancel i Help

Set | Rezet
< ’é Ok,

Figure B.10 Timers Tab
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Define Triggers

If a start condition or a stop condition requires an input signal from the
relay under test or from any other source, specify the input via the
Triggers display (Figure B.11). To open the Triggers display, click Define
triggers... in the Timers tab.

I — |

1:

Setb..

Set...

Set...

Setb..

Setf.

Set...

Set...

Set...

Trigaer M ame

Trigaer

Trigger 1

Trigger 2

Trigger 3

Trigger 4

Trigger & |
Trigger & I'
X

Trigger ¢ N

X

Trigger &

~

: Cancel |

Figure B.11 Triggers Display
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Click Set... for Trigger 1 in the Triggers display to open Set Trigger.

Logic (Figure B.12). Use the Set Trigger Logic display to select the inputs
needed to make the trigger true. For instance, click 1 under Chogse input
to put InT in the Logic field.

e tiggerioge &
Chooze input; @
1 k azk operatar, —— ar;

(F.ﬁ.ndrﬂr O

Logic:

I -

Qa’'tl

[EtE \ e o |

™ Mat b\it ﬂl

Figure B.12 Set Trigger Logic

=
3
4
"5
I
I
IEN

Multiple inputsicanipe configured as a trigger logic setting by using
Boolean opgfatorsiwith the inputs. The Boolean operators used are
And (¥), Ori(4), ard Not (~). To put more than one input in the Logic
field, select AAd or Or under Mask Operator to connect them logically.

o4, Connecting the logic inputs with the And operator requires that
alhthe inputs be true to assert the trigger.

e ““WConnecting the logic inputs with the Or operator requires that
any of the inputs be true to assert the trigger.

Click the Not Input check box to place a tilde (~) before a logic input. In
this case, the trigger is asserted when the logic input is not true.
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In the Set Trigger Logic display, select the And operator (*) or the

Or operator (+) under Mask Operator to set the logical relationship for
two or more inputs. These three examples illustrate the logic for three
distinct triggers:

In1*In2 The trigger is asserted when both,Inpuf1 and
Input 2 are true.

InT+In2 The trigger is asserted when either Iaput 1 or
Input 2 is true.

In1*~In2 The trigger is asserted whemynput 1 is true and
Input 2 is not true.

Click Group inputs to place parentheses agound a series of inputs in the
Logic field. Then select a group operatof tofsebthe logical relationship
between the group and another inputiforiexample:

(InT*In2*In3*In4*In5*In6*In7) N8
The trigges is\asserted when Inputs 1 through 7 are
true, or when Input 8 is true.

(InT+In2+In3+In4+In5+In64£IN7)*In8
Theltrigger is asserted when one of the first seven
Aputs,isitrue, and Input 8 is true.

Three restrictions goyefn the formation of logical expressions that use a
group operator:

e The magk gperator for all of the inputs inside the parentheses
must be'the same.

e _The group operator outside the parentheses must be the opposite
ofithetmask operator inside the parentheses.

e 4Only'6ne input can follow the group operator outside the
parentheses.

Alick Delete last to delete the last input entered in the Logic field. To
cleaiall the inputs from the Logic field, click Delete last until all the
inputs are deleted.
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Set Timer
Conditions

Triggers display (Figure B.13).

Click OK to close the Set Trigger Logic display. The text in the Logic field
of the Set Trigger Logic display appears in the Trigger Logic field of the

Triggers
Trigger Mame i (aln
1: Trigger 1 I \%—
2 Trigger 2 Ov
3+ Trigger 3 AN
4 Trigger 4 m
5 s [t NN
E: Setf... Trigger B | -
2 e [rio- ol N
8 Set... W I
» W%

Q. Cancel

Figure B.13 Trigger Logic Set for Trigger 1
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Click OK to close the Triggers display and return to the Timers tab
(Figure B.10 on page B-15). The trigger named Trigger 1 appears in both
the Start on source and the Stop on source pick lists.

Start on source The Start on source pick list containsgthe voltage
and current sources from the sougce'table) plus the
defined triggers. Click the source ofgrigger in the
list required by the test protocgl.

Start condition The Start condition pick list @gntains three events
or transitions: Off to On, @n to' ®ff, and On
Change. The On Changesgptioh permits time tests
that are initiated whenithere's a step change in the
selected source vagidblesNClick the start condition
required by the test protocol. When the source or
trigger selectedhimStart on source meets the
specified gtait condition, the timer starts.

Stop on source The Stopyén sewurce pick list contains the voltage
and curfentsgurces from the source table, plus the
defined triggers. Select the source or trigger from
theflist reguired by the test protocol.

Stop condition The Step condition pick list contains two events or
tfansitions — Off to On, and On to Off. Click the
step condition required by the test protocol. When
the source or trigger selected in Stop on source
meets the specified stop condition, the timer stops.

NoTE The timer start and stop conditions apply only to the voltage and
' current sources! If a trigger is selected in Start on source, the Start
H condition piek list is grayed out. Similarly, if a trigger is selected in Stop

on sourcépthe Stop condition pick list is grayed out.
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Set and Reset

After selecting the desired entries from all four pick lists in the Timers tab,
click Set. The start condition defined in the first two pick lists appears in
the Start condition field in Figure B.14. The stop condition defingd in
the third and fourth pick lists appears in the Stop condition field in
Figure B.14.

Settingz of logic and timer conditions.

[nputs | Outputz  Timers | Mates | \

Set timer:
10+
20
3
44~
™
Bl
7l
g

Start conditian

Stop canditian Set timer con g

a4, OFf bo On

WE Off to On

|ve

ﬁ‘} Stop condition:
| Off to On

k. Cancel Apply

Help

Figtire B.14 Start and Stop Conditions Set in the Timers Tab

To redefine the start and stop conditions for a timer, click the radio

button for that timer. Then click Reset in the Set timer conditions section.
The Start condition and Stop condition fields for that timer go blank, and
new conditions from the pick lists can be selected.
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Notes Tab

Use the Notes tab (Figure B.15) to document any part of a test setup

or test procedure by typing in text. For example, the Notes tab can be
used to record timer conditions in the Timers tab, triggers défined in the
Triggers display, or the reasons for key settings. When fn,simtilator mode,
the settings for a test can be entered, saved, and sent to atechnician in
the field. The field technician can then use the information,in the Notes
tab to set up and conduct the test.

Settings of logic and timer conditions.

Inputsl Dutputsl Timers Motes |

Motes [thiz text iz zaved in the By file]:

U

o
Famp current zources 11 and 12 far the firgt pickup test,
Usge Timer 1 for the second pickup test
~ -
L 2 \
!\® k. Cancel S Help

Figure B.15 Notes Tab
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Timers

The Timers section contains readouts for eight timers (Figure B.16).
Using logic inputs and logic outputs, time tests are possible for {ip to
eight separate events. The timers allow configuration of the,logic inputs
and outputs for specific relays or for an entire proteetiof scheme. For
example, use the timers to measure pickup and drepouttimes for relay
under tests. Use any timer with any source, any inpét'er output, and any
trigger.

= Timers N

(\iming Statug—

X Heset

PN
I E: kli ,. # Running

1:
2
& : IQ( ¥ Stopped
4
f-.

=
mSec. ﬁ'&& Cocles St'I'El Beset

Figure B.16 Timers Section

During a simplg test'of an overcurrent relay, the timer starts when the
source turns‘@p and stops when the relay responds. The timer therefore
measures therespense time of the relay.

NoTE Active timersthave white fields. The initial reading for an active timer is

' 0.00 seconds. If the settings for a timer have not been defined in the

H Timers tab, the readout for that timer is gray. All of the timers are
inaétivetwhen Ramp mode is selected.
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Timing Status

The Timers section contains three Timing Status lights that function for
any and all timers:

Reset Active timers are reset to 0.00.
Running Time test is in progress.
Stopped Relay has responded. Timer shows elapsed time in

milliseconds, seconds, or cyeles!

When System Output is clicked, the enabled sotucestirn on and the
enabled timers start. If the timer Stop button 45 then Clicked, these
sources are switched off and the System Output button returns to its
previous status.

Timer Controls

Click Stop to stop timers that haveynotstopped due to a pre-defined stop
condition. Click Reset to returnall the active timers to 0.00.

If Stop is clicked while the timer is running, NO-OP appears in the field
for that timer. NO-OP mednsiNo‘Operation. It appears in the timer
readout after an unsueeessfil or an interrupted test. For example, when a
timer is started andfthen stopped manually during a test, NO-OP appears
in the timer fieldybecatise the relay being tested did not respond.

Measurement Units

Set the meagurement units for the timers with the radio buttons located
along the bettom of the Timers section. The options are milliseconds,
seconds, apd €ycles. The default selection is Seconds (Sec.).

To measuge the elapsed time in milliseconds, click the radio button for
mSec. T measure the number of cycles that elapse during a test, click
the Cykles radio button. For example, if the default system frequency of
60"HZ is set, the timer shows 90 cycles for a time test that

lasts 1.5 seconds.
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Input and Output Indicators

The Control Panel contains a status indicator for each logic output and
each logic input. The status indicators are numbered 1 through 8 from
left to right (Figure B.17).

Status Indicators

‘ Output Number or Input Number

N

1 2 3 4 5 6 7 8

I:I|.4t|:|ut\A'| L .{\. e @
lnput: & & & g " * & @

Figure B.17 Qutput and Input Status Indicators

Each power source maps4e one'ogic output and one logic input.

The mapping of sourcgs®te inputs and outputs depends on the source
configuration in effecth The fhapping rule assigns the inputs and outputs
to voltage and glirrent sodrces in ascending order first from left to right,
then from top tosbgttom. Figure B.18, Figure B.19 on page B-26, and
Figure B.20 ompage&B-26 illustrate how the rule works for three common
source configlisations.

Sources V1 V2 V3 1 12 13
Indieators 1 2 3 4 5 6
Sources VN IN
Indicators 7 8

Figure B.18 Input and Output Indicators for Four Voltage Sources
and Four Current Sources
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Sources V1 V2 V3 1 12 13
Indicators 1 2 3 4 5 6

Figure B.19 Input and Output Indicators for Three(Voltage Sources
and Three Current Sources

Sources 1 12 13
Indicators 1 2 3
Sources 14 15 16
Indicators 4 5 6

Figure B.20 Input and Output Indicators for Six Current Sources

NoTE If a ProTesT macro specifies source MA, the macro uses Input 1 and
l Output 1.
S A logic output gives the F6000 the ability to send out its own signal. It is

a logical relay that opens or closes its contacts when its associated source
goes on. The olitpttis in its normal state when the source is off. A
normally opem outptit contact closes when the source is turned on and its
corresponding status indicator illuminates.

A logic@input is a signal that originates with the relay under test and is
senf,to the instrument. Any trigger necessary to run a test can be
programmed as a logic input. See "Define Triggers” on page B-16 for
examples of how to use logic inputs in actual tests.
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Battery Simulator

Locate the Battery section (Figure B.21) in the lower left-hand corner of
the Control Panel. If the test protocol requires a DC voltage supply, use
the pick list under Battery to set the voltage of the sourge. Jhe options on
the list are: 48 V, 125 V, and 250 V DC.

-

Figure B.21 Battery Section

Click the button to the left of the,pick list t6 toggle the battery simulator
on and off. The battery simulatorihas, theffollowing operating
characteristics:

e When using the F6@Q0 Gentrol Panel, the battery simulator
provides continuoys ouitput while the user conducts tests or
changes logic andtimer configurations.

e When using PfoTeshtest plans, the battery simulator provides
continuowSeutplut when either the F6000 Control Panel or the
F6000 Lonfiguration display is selected, or when a third party
applieation external to ProTesT is run.

e The battety simulator switches off if ProTesT is shut down or if
communigation with the F6000 Instrument is lost.

WARNING Care should bétaken when using the battery simulator as it is capable

/_\ of Up,to'250'V DC at 60 Watts.
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Saving the F6000 Control Panel Configuration ()

To save a setup on the Control Panel, click File|Save in the ProTesT
menu bar. To save a setup under a new name, click File | Save As. ¢
ProTesT saves the new information on the Control Panel igfangf6x file.

The default settings for the Control panel are saved inN ed

default.fox. The Control Panel uses the settings in th% en it first
opens.

Summary 0’

The Control Panel provides full control ovegleachwoltage and current
source, and maximum flexibility in prepasi and conducting tests of
protective relays: %
* Pre-programmed and user-de p values eliminate manual
errors in testing. The Au eature simplifies testing and
eliminates errors.

e The phasor diagram s rce table settings in real time and

allows the dragging a ropping of phasors to reset source table
values.

e The Fault Ro a makes efficient testing of three-phase

e The eightiindividual timers enable measurements of eight

N
O
Q>®

L 4

~ 72A-1585 Rev. C 8/02  (AIIMy

00



Appendix C. ProTesT Macro Reference Guide

ASYNCH - Testing of Autosynchronizing Relay - A ProlesTPLAN

Description

Operation

The autosynchronizer relay is designed to controlthe closing of a circuit
breaker connecting two electrical systems. A typical application is the
connection of an incoming line or genegator te,a station bus.

The relay can be applied to directly cl&se the circuit breaker or to
supervise the operator-initiated manual’clpsing. Closing is allowed only
when the two sources are almostisynchfénous and in phase.

The typical autosynchronizérrétay has controls for setting the frequency
and maximum voltage diffeggnceyat which operation is allowed. Relays
also have a setting for ciraliit Breaker closing time, and other settings.

Two voltage sources) both'fixed at 120 V, are used to test the relay.

One source, used to represent the bus side voltage, is fixed at 60/50 Hz.
The other soufeg iStused to represent generator voltage at the system
frequency, plls,orminus the slip frequency. The example shown in
Figure C.1 illgstrates 60.02 Hz for a 0.02 Hz slip frequency.

INITIAL CONDITIONS IF RELAY OPERATES HERE, TIMER
VA = 60Hz 0 Deg. READS TIME BEFORE SYNCHRONISM
VB = 60Hz -240 Deg. |

AN

READ ZERQ HERE

TEST INITIATION Timer set to slip time and
VB set to test frequency  started in downcount mode

Figure C.1 Slip Frequency Example
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ASYNCH - Testing of Autosynchronizing Relay - A ProTesTPLAN

The relay is configured to respond with a close signal in advance of
synchronism that is dependant on the circuit breaker advance time
setting on the relay. The output from the relay is applied to the test
instrument to record the close command issued by the relay.

Use

The main goal of testing is to compare the circuit brgakefallowed
Closing Angle to the Actual circuit breaker Closing,Angle/ The difference
between these is the Close Angle Error (CAE), whichtis,reported by the
macro in degrees. This result must fall within the fapge of the allowed
tolerance. This angle is actually derived, howevemfrom a comparison of
the difference in mSecs, or cycles, betwegn, theyexpected value and the
test result value.
The Expected Time in Figure C.2 is the"Advance Time plus the Output
Operating Time. In Figure C.3, thesAdvance Time is the circuit breaker
closing time. The Output Opesate Time s the Relay Operate Time which
is sometimes published by relay manuifacturers and should be considered
when calculating the ExpectédyJime.

/Test Laboratory/Synch Relay/Flan 1.-"New ‘v

Mew Felay ID:  Synch B Serial Mo: 1

ASYNCH Last Edit: ‘ID‘ bfg: A

Actionl Heportl Notebookl

Sre | High | Low | Ampl [ Phs [ Fre F‘ESUHSIEIumentTest[lont:htlons l Save Results | DeleteHesgItsl
W 1 2 120 1] Fx . .
Ve 3 4 120 ACTION ACTION Tim !+ Tal |5 Tal |mgzlc:Un|tsL} Actual | Enor | CAEmor | H% TerS:cL:ln'tSv
* \
Sense Connections: |5' 3 v R G ™
Jurnpers: Ig'm
~
Figure C.2 Asynch Test Tab Screen
C-2 72A-1585 Rev. C 8/02  €AR\%
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/Test Laboratory/Synch Relay/Plan 1/Mew

Mew j Felay ID:  Synch Relay Serial Mo: 1
ASYNCH Last Edit: 10/17/2001 12:14:54.0 b Add
Test Heportl Notebookl .
Sense Conditions | | Units
A | Offzet Frequency, Hz
Contacts *||0-C A F
I oriasts ‘JI J |.B | Offset Duration 1 Cycles
Dela_lg. 0 Cycles L] Test Frequency ;02 Hz
Duratian (g mSecs 1D | Slip Frequency 002 |Hz
Source  [pqa = LE | o 1] Deg
| F | 3 2
. G 180 mSec
Zero Crossing ISystem l m 0 =
LI 1o Sec

Figure C.3 Asynch Acti

The test sequence is:

1. Voltages VA and VB are appliéd tothe relay for the offset time and at
the offset frequency of 60 Hz.

2. The voltage VB frequenc the test frequency of 60.02 Hz.
|&

3. The instrument starts nd waits for the relay sense signal.

4. The timer is stopp the sense signal occurs and ProTesT
receives the timing i ation.
A

AN

%,

Figure C.4 Timer Starts and Stops
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ASYNCH - Testing of Autosynchronizing Relay - A ProTesTPLAN
- -]

NOTE

5. ProTesT calculates the breaker advance time using the timing value
measured by the instrument, according to:

Breaker advance time =
[(1/Slip frequency) * initial offset/360 ° | - instrumeptameasured
time.

For a slip frequency setting of 0.02 and an initial offset'ef 0° (360°),
the time required for two voltages in synchronism is:

(1/Slip frequency * Initial offset/360°).

The time calculated is 50 seconds. This calculated time is compared
with the set time of the relay. The instrugienteasured time is
subtracted from the synchronization time.

6. The CAE is calculated as followss
Error in Close Angle = [Tm — (Ts #&Ji)] x (F1 - F2) x 360/1000]
where:

¢ Tm = Measured CircuitBreaker advance time in milliseconds.
e Ts = Selected circuit breaker advance time (Action tab item G).
e Ti = Output relay ppgration time (Action tab item H).

e F1 = Sourcefl Frequency Hz (= 60 Hz). Use FX in Frequency.

* F2 = Source® Frequency Hz (= 60.02). Use Action for Phase and
Frequency:

e 360 conveits Hz to degrees/second.
e 1000_converts milliseconds to seconds.

Forginstance fif 190 milliseconds had been measured, then:

Erronin Close Angle = [(Tm — (Ts + Ti)l x (F1 —F2) x 360/1000] =
190 - (180+20)] x (60 —60.02) x 0.36 = —10 x (-0.02) x 0.36 =
0.07 degrees

The error in Advance time for 1° close angle error can be calculated as:
Time for 1° closing angle = 1/(Slip frequency * 360) = 1/(0.02*360) =
0.1389 seconds or 138.9 milliseconds.

From the allowable closing angle error, the tolerance on the circuit
breaker advance time can be calculated.

C
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Test Tab C)

The ASYNCH Test Tab screen is shown in Table C.1.

2
Table C.1 ASYNCH Test Tab Results Fields

Field Explanation

Expected Time = Advance Time + Outp ting Time
(Action Tab Items G &

+ Tol/-Tol Plus/minus toleran or Pass/Fail
calculation.

Tol Units Units for use rances: %, Sec, mSec,

or Cycle

Actual Recorded

Error Ca ifference between the actual and
ex sults shown in the selected units.

CA Error ifference between Actual and Expected
T xpressed in degrees.

Result Pass/fail determination.

Time Units For Expected Time units: Sec, mSec, or Cycles.

Tab screen is shown in Figure C.2 on page C-2.

o003 72A-1585 Rev. C 8/02 -5



ASYNCH - Testing of Autosynchronizing Relay - A ProTesTPLAN
- -]

Action Tab
The ASYNCH Action Tab Conditions Fields are explained in Table C.2.

Table C.2 ASYNCH Action Tab Conditions Fields

Field Explanation

Offset Frequency Frequency that the Action sourge will be set to
for the Offset Duration.

NOTE: This is a mandatomy fielgh This value must
be the same as your System*Ffequency, i.e.,
50Hz or 60Hz. See RroTes® | Setup Menu.

Offset Duration Time for which the Offset Frequency is applied
to the Action Seurde.

Test Frequency Test freqiiency required for the test. This value is
intended, tovealctlate the Slip Frequency.

Slip Frequency Calculatedvatue:
Slipgkrequ= Non-Action Source Freq. - Test Freq.

Initial Phase Offset glnitidl setting of the phase angle.

Synchronization Enter the number of attempts the relay is
Attempt permitted to attempt a Circuit Breaker Close
Signal.

This field was left as a user entry field to account
for future relay developments that may provide
this functionality.

Advahee Time Circuit Breaker Closing Time.
Quitpity®perate Output relay operation time after the relay
lime measuring circuit makes a decision to close the

circuit breaker.
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Table C.2 ASYNCH Action Tab Conditions Fields (Continued)

Field Explanation

Max On Time Maximum time for the test to rus®This is a
calculated field and depends,upeftthe settings in
Slip Frequency, Initial Phase Offset'and
Synchronization attempts

This is provided to endthe test after the time for
a successful relay opegation®has lapsed.

Source Identifies the Action séurce associated with the
timer/sense input. Fer the F2000, this source
must be in thé Master Instrument.

The default'ef MAindicates to look for a
timexfsense‘inptt at the Master Instrument.

Zero Crossing Twoybptions, System or Source System (default)
calise changes to the sources to occur on the
positive zero crossing of the reference sine
wave: All sources change at the same time.

*%For the F6150, Source setting does not apply.

e For the F225x, Source settings cause each
source in the system to change on the first
positive zero crossing of its sine wave.

e For the F2000, Source settings cause each
source in the system to change on the first
positive or negative zero crossing of its sine
wave.

All sources change at their respective zero

crossing. For example, if VA is at 0°, VB is 120°,

and VC is at 240°, the system changes all
sources at the same time. For Source, VA
changes at time TO, VB changes at time TO+1/3

of a cycle, and VC changes at time T0+2/3 of a

cycle
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BSRHOI - Binary Search, Current - | ProTesTPLAN

Description

Operation

Use

This macro is a fast, high-low pulsed search used to bracketa relay
operate point, followed by either a linear ramp or pulsed ramp for a high
resolution result. RCHBOI and BSRHOI are identigal (e page C-171). If
you have both Z and | ProTesTPLANS, use the namé you prefer.

A search begins by testing midway between the%Action Offset and Limit
Current. If the relay does not operate, the limigcurrent is applied. If the
relay still does not operate, the test is over (regorded as No Op, No
Operation). Successive pulses are calculated based on the results of the
last pulse; i.e., the next pulse is halfway between the last operate value
and the last No Op value. Whef'the 'difference between pulse
amplitudes is less than three times\theyramp delta current, the search
stops and either a Linear Ramp'®maPulsed Ramp begins.

The ramp backs off twice thexdeltarcurrent, then ramps for a maximum of
15 steps. If the test is properly ttihed, three or four steps should be
sufficient.

One or moreycurtént sources can be ramped simultaneously, using the
same Action congitions. One or more voltage presets can be applied.

This magro ramps current sources. Use Binary Search wherever Linear
Ramp ‘og Pulsed Ramp can be used; however, there are cases where it
cannet be used successfully, such as long reset times in induction disk
relays. When properly used, binary search is faster for determining the
Ohmic reach of current-operated distance relays or measuring the
pickup/dropout of overcurrent relays.

G 72A-1585 Rev. C 8/02 c.9



BSRHOI - Binary Search, Current - | ProTesTPLAN
__________________________________________________________________________________________|

Notes

e Binary Search requires more tuning than a Linear Ramp or Pulsed
Ramp. The relay may respond differently to search pulses vst
linear ramp steps. Sensing may be heard during thes/Search, but
the ramp concludes with No Op - relay operatign ‘nét detected.
Use sense delay to filter the relay transient respons&of'the pulses,
so that the search converges to the correct valte:

e If memory action is important to the relay, allow,adequate wait
time for reset and a long enough pulse time topeperate.

e Some relays require the use of pulsed gamp fof testing. If so, select
the Pulsed Ramp option by setting Ramp Delta Time = 0.

e Search can be done either from lgWjeffsét to high limit, or high
offset to low limit. When seagehing from a high offset, Ramp Delta
Current must be negative.

e Use Offset Current = 0, @anenon:zero Offset Duration Action
Delay if the polarizingholtage must be applied before the Action.

e Use sense delay to enstire that the search converges to a value
that can be detected with the ramp. A large delay may be
required, for example, 25 to 50% of the pulse duration. This filters
the transient #€sponse to the leading edge of the pulse. If contact
instability i§ als@ present, use sense delay as well.

Test Tab
On the BSRHQ) Jest¥fab screen (Figure C.5 on page C-12):

1. Select valid soturce names in the Src column.

2. Use the High and Low fields to enter values for the source
cofnections between the instrument and the relay.

3. _Enter the source current amplitude ACTION and enter phase and
frequency values.

4, ‘Erter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.

5. Enter the jumper connections in the Jumpers field.

NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
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Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The BSRHOI Test Tab Results fields are explained
in Table C.3.

Save Results Click Save Results after running a‘test and select
the new results to save. When exiting the macro,
save any macro changes and¥ésults if they have
not already been savedh

Delete Results Click Delete Results to'display a window
containing savedytestyesults. Select one or more
test results using theémmouse. Ctrl+click works as a
toggle actighyto seléct or unselect items. Click OK
to complete'deletion.

Table C.3 BSRHOI Test Tab'Results Fields

Field Explanation

Expected | Expected operate value, in Amps.

+ %/ =% Plus/minus tolerance percentage, used
for Pass/Fail calculation.

Actual Recorded test result.

% Errop Error.

Result Pass/Fail indication.

G 72A-1585 Rev. C 8/02 11



BSRHOI - Binary Search, Current - | ProTesTPLAN

The BSRHOI Test Tab screen is shown in Figure C.5.

/Converted Locations/Demonstration Test 50 Hz/Dema test of SEL 321/5SEL-321 DEMO TEST*/Class Dema/BSHROI

ferc < Tt tesm o R 2
BSRHOI : T :
Test |Act\0n| Prefaultl Heportl Notebookl f‘
Sic | High | Low | Ampl [ Phs | Frea | FEsults [copent Test Condiions =l 2
Wi 9000 00 £0.000

i} ACTION -30.0  |60.000

Sense Connections: I
Jumpers: I

Figure C.5 BSRHOITest Tab Screen

Action Tab
The BSRHOI Action Tab Cenditiens fields are explained in Table C.4.

Table C.4 BSRHOIACctionFab Conditions Fields

Field Explanation

Offset Current The initial amplitude of the Action source.
Offset Duration How long to maintain the offset.

Currentekimit The amplitude that stops the search, if the relay

does not operate. The limit also determines the
source range for a positive Delta Current.

Pulse,Duration The maximum length of each search pulse; pulse
terminates as soon as a sense is detected.

Wait How long to wait between pulses; wait is at
offset current.

Delta Current Step size of ramp. Use a minus sign for a
downward ramp.

Delta Time Duration of each ramp step. A non-zero value
selects a linear ramp; setting Delta Time = 0
selects a pulsed ramp, using the same pulse
duration and wait as the search.
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Sense

Run

The BSRHOI Action Test Tab screen is shown in Figure C.6.

/Converted Locations/Demanstration Test 50 Hz/Dema test of SEL 321 /5EL-327 DEMO TEST*/Class Dema/BSHROI

[BsRHOI = RelayID:  SEL-321 DEMO TEST* Serial No: 5N 34034007
BSRHOI Last Edit  1933-05-12 0%:33:06.370 fa: SEL
Test ;A ’ _a_—

Sen Conditions [ gl
A0 olts 'J|C'>U = LA | Offset Eunept ] AT
— — | |B | Dlffzet Duration 1] By cles
DEIa}'_ 0 Cycles 7] [LE| Current Limit 0 47 | e
Duration [n miecs 7| |0 | Pulse Duration 0@ B¥cies
Source  [yg ﬂ E |'\+ait 1] Lycles
|LE |+ Delka Cument —]D_ Aps
G| Delta Time 1] Cycles

Zero Crossing ISystem ~

O

Figure C.6 BSRHOFAg¢tion’ Tab Screen

The BSRHOI Sense fields are explaifned in Table C.5.

Table C.5 BSRHOI Sense Eields

Field Explanation

Pull-down List Selaet sense transition: Contacts O—>C, etc.,
Veltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

ClickRUN on the toolbar or press F12 to run the test. The sources
initializeaas follows:

* “WNon-Action sources turn on at Preset values.

¢ Action values turn on at Prefault values, move to offset values and
then to Action values.

After a small number of search pulses, the ramp begins. The test stops as
soon as the ramp detects relay operation, normally after three or four
steps, and the amplitude is recorded. If the relay does not operate after 15
ramp steps are taken, a No Op is recorded. No Op may be desired, if the
relay is not supposed to operate.
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Operation Graph

Prefault Tab

The BSRHOI Operation graph is shown in Figure C.7.

A

(A+C)2

Prefault Amplitude

L Current

.................

(&) Dffset

{8y, Offset @uration
() Birit Walue
[y B

(E

{F

{

WWait

)
)
)
WPuUlsE Duration
)
YRamp +- AValue

A

Sy Ramp i Time
4 Time =0 for
Pulsed Ramp

.

Prefault
Dwration

B Sense —Time

MNote: Pulse (D) ends on'SeRse

Figure C.7 BSRHOI Operation Graph

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Testytabvand Action offset are applied. This
allows an initial state of normalybalanced voltages and currents to be
applied for a duration beforesthe macro action begins using faulted
voltage and increasingfcurrent. The BSRHOI Prefault Tab fields are
explained in TableyC.6%

Operation

When the test is run, the Prefault is applied as
indicated in Figure C.7. This allows an intelligent
relay to see normal conditions before responding
to the fault condition that is generated by running
the macro. If the Prefault duration is 0, no Prefault
occurs.

C-14
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Table C.6 BSRHOI Prefault Tab Fields O
Field Explanation s
Source Name Source names are set on th Te@nd cannot

be modified.
Amplitude Enter the desired amplitu
Phase Enter a phase in the range,of*360.0° to 360.0°.
Frequency The Frequency va Qn the Test tab.
Prefault Duration Enter a duration he Prefault condition.
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BSRHOV- Binary Search, Voltage - V ProTesTPLAN

Description

A fast, high-low pulsed search to bracket a relay operate pointafollowed
by either a linear ramp or pulsed ramp for a high resoltition restilt.
RCHBOV and BSRHOV are identical. If you have botlmthe® and Z
ProTesTPLANS, use the name you prefer.

The search begins by testing midway between the Agtion Offset and
Limit Voltage. If the relay does not operate, limitVweltage is applied. If the
relay still does not operate, the test is over (récofded as No Op, No
Operation). Successive pulses are calculatedhased on the results of the
last pulse; i.e., the next pulse is halfwaypetween the last operate value
and the last No Op value. When thé'diffeience between pulse
amplitudes is less than three times theyramp delta voltage, the search
stops and either a Linear Ramp ‘or,@*Rulsed Ramp begins.

The ramp backs off twice the delta voltage, then ramps for a maximum of
15 steps. If the test is properlyituned; three or four steps should be
sufficient.

Operation

One or more voltage¥ources are ramped simultaneously, using the same
Action conditions. @pe6r more voltage presets can be applied.

Use

This macroamps voltage sources. Use Binary Search wherever Linear
Ramp or Pulsed Ramp can be used; however, there are cases where it
cannotbe used successfully. When used properly, Binary Search has
fasterperformance for determining Ohmic reach of voltage-operated
distanege relays or pickup/dropout of overvoltage or undervoltage relays.
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Notes

e Binary Search requires more tuning than Linear Ramp or Pulsed
Ramp. The relay may respond differently to search pulse$ vs.
linear ramp steps. Sensing may be heard duringgtfie search, but
the ramp concludes with No Op - relay operatieft not detected.
Use sense delay to filter relay transient response,on the pulses, so
that the search converges to the correct valug?

e If memory action is important to the relay, allow adequate wait
time for reset and a long enough pulse timeyto operate.

e Some relays require the use of pulsed,ramp for testing. If so, select
the Pulsed Ramp option by setting,Ramp Delta Time = 0.

e The search can be done eitherfram fow offset to high limit, or
high offset to low limit. \Wher s€éarching from a high offset, Ramp
Delta Voltage must be negative.

Test Tab
On the BSRHOV Test Tah Screem(Figure C.8 on page C-18):
1. Select valid sourcegmamesyin the Src column.

2. Use the Highgand Low fields to enter values for the source
connection$ between the instrument and the relay.

w

Enter the"Seurce,voltage amplitude ACTION and enter phase and
frequencyqvalues.

4. Enter testfelay connections in the Sense Connections field when the
test felay,is"connected as a sense input or to a timer.

5. Efiter'the’jJumper connections in the Jumpers field.

NoTE Ifybattery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.

L Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The BSRHOV Test Tab Results fields are explained
in Table C.7 on page C-18.

Save Results Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.
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-

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

The BSRHOV Results fields are explained in Table C.7.

Table C.7 BSRHOYV Test Tab Results Fields

Field Explanation
Expected V Expected operate value, inYAmps.
+ %/ % Plus/minus tolerahcepercentage, used

for Pass/Fail €alculation.

Actual Recordedntest result.
% Error Error.
Result Pass/Fail indication.

The BSRHOV Test TabsScregn js shown in Figure C.8.

Figure C.8 BSRHOV Test Tab Screen
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Action Tab
The BSRHOV Action Tab Conditions fields are explained in Table C.8.

Table C.8 BSRHOV Action Tab Conditions Fields

Field Explanation

Offset Voltage The initial amplitude of the Action source.
Action offset turns on afthe‘same time as the
Preset sources.

Offset Duration How long to maintainthe offset. If no offset is
wanted, enter Q,Volts and 0 Cycles.

Voltage Limit The amplitude at which the ramp stops if the
relay doesynetoperate. The maximum offset and
limit@etermines the source range.

Pulse Duration Theimaximum length of each search pulse; pulse
tegminates as soon as a sense is detected.

Wait How léng to wait between pulses; wait is at
offset voltage.

Delta Voltagée Step size of ramp. Use a minus sign for a
downward ramp.

Delta Timg How long each Linear Ramp step is held; set
Delta Time = O for Pulsed Ramp, using the same
pulse duration and wait as the search.
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The BSRHOV Action Tab screen is shown in Figure C.9.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Dema/BSHROW

IBSHHDV j Relay ID:  SEL-321 DEMO TEST* Serial No: SN 94034007 .
BSRHOY Last Edit:  1999-05-10 15:03:31.460 Mfg: SEL
Test Prefaultl Heportl Notebookl l A
Senze Conditions [ampl [ U J
A | Offzet Voltage 35 Walts
Contacts ||0-C A = PN
I oriacts ‘JI — (BBN] Offzet Duration 0 4rreies
ety |l Cycles 7| (2] +/ohage Limit 10 [ o
Duration [n mSecs | LD | Pulse Duration 5 Cfiles
Source [y ﬂ LE [t W, | Cviiesf
| E |+ DeltaVolkage  |-0.1 ‘llolts
G| Dela Time 5 LWz

Zera Crozzing ISystem 'l

D

Figure C.9 BSRHOV,Aetion Tab Screen

Sense The BSRHOV Sense fields are'explaiped in Table C.9.

Table C.9 BSRHOV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Cliek!RUN on the toolbar or press F12 to run the test. The sources
initialiZegas follows:

e /Non-Action sources turn on at Preset values.

e Action values turn on at Prefault values, move to offset values and
then to Action values.

After a small number of search pulses, the ramp begins. The test stops as
soon as the ramp detects relay operation, normally after three or four
steps, and the amplitude is recorded. If the relay does not operate after 15
ramp steps are taken, a No Op is recorded. No Op may be desired, if the
relay is not supposed to operate.
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Hints e Use Offset Voltage = 0, and non-zero Offset Duration Actien
Delay if polarizing current must be applied before the Action.

e Use sense delay to ensure that the search converges to ayalue
that can be detected with the ramp. A large amount may be
required, for example, 25 to 50% of the pulse duration. This filters

transient respo

nse to the leading edge of the pulsewlf contact

instability is also present, use sense duratigfjas Well.

Operation Graph

The BSRHOV Operation graph is shown in Figuge’ C.10.

(A+T)2

Prefault Amplitude

A) Offset

B) Offset Duration

C Limit value

D) Pulse Duration

E) wWait

F1 Ramp +- Avalue

{
(
{
{
{
(
(G) Rampi Time

A ' 4 Time =0 for
Pulsed Ramp
Prefault B Sense  Time
Duration

plote: Pulse (O) ends on Sense

Figure C.10 BSRHOV Operation Graph

Prefault Tab

The Prefatilt tab’is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows%an Tnitial state of normal, balanced voltages and currents to be

applied for a duration

before the macro action begins using faulted

voltage’and increasing current. The BSRHOV Prefault Tab fields are
explained in Table C.10 on page C-22.

Operation

When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

'doh ™ 72A-1585 Rev. C 8/02
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Table C.10 BSRHOV Prefault Tab Fields O
Field Explanation s
Source Name Source names are set on the Te tta@cannot

be modified.
Amplitude Enter the desired amplitude.
Phase Enter a phase in the range .0° to 360.0°.
Frequency The Frequency value | ﬁe Test tab.
Prefault Duration Enter a duration for t refault condition.
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CLOSEA - Close Angle, Voltage or Current - V ProTesTPLAN

Description

The phase angle of one or more sources rotates in onefditegtion from an
initial line angle offset, looking for lead dropout. PRase then returns to
the offset and rotates in the other direction, lookingsfor¥ag dropout. Lead
and Lag are recorded. CLOSEA is a dropout test,(vefy much the same as
MAXTAV, Maximum Torque Angle test, but alléws the user to specify a
closing angle at which dropout is expected. €LOSFA can also be used as
a pickup test.

Operation

The phase of all sources is ramped,at thespecified rate. Mark AC source
phases ACTION, or A-120 or AH20%er phase offset, and enter values
for amplitude and frequency:

Use
This macro tests phasef@hd power swing relays.

NoTE Both voltage and’current phase action can be used.

Test Tab
Ongthe (lCLOSEA Test Tab screen (Figure C.11 on page C-25):
1. Seleet valid source names in the Src column.
2. Usg the High and Low fields to enter values for the source
@éonnections between the instrument and the relay.
3./ Specify phase as ACTION, A-20, A+120, for example, and enter
phase and frequency values.
4. Enter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.
5. Enter the jumper connections in the Jumpers field.
NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The CLOSEA Test Tab Results fields are explained
in Table C.11.

Save Results Click Save Results after running a test afd select
the new results to save. When @xiting the macro,
save any macro changes and, results if they have
not already been saved.

Delete Results Click Delete Results togdisplay*a window
containing saved test #esults®Select one or more
test results using the®mouse. Ctrl+click works as a
toggle action te selegt or'unselect items. Click OK
to complete deletion:

Table C.11 CLOSEA Test Tab,Results Fields

Field Explanation

Close Angle Specified angle where relay is expected
to drop out.

Tolerance +/- Angle tolerance for dropout.

Lead Dropout Angle Recorded operate angle of relay

in lead direction.

Lag Dropgut Apgle Recorded operate angle of relay
in lag direction.

Lead<Error Recorded difference between lead
dropout angle value and the actual
recorded value.

LagsError Recorded difference between lag
dropout angle value and the actual
recorded value.

Result Pass/Fail.
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The CLOSEA Test Tab screen is shown in Figure C.11.

CLOSEA

Test I Action I Report I MNatebaok |

/Converted Locations/D'emonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/CLOSEA
Relay ID:  SEL-321 DEMO TEST®
Last Edit:  1993-05-10 15:00:37.950

Serial Mo: SM 94094007
fa: SEL

£ =

Sic | High | Low [ Ampl | Phs | Fre

Results

3 ﬁmmt Delete Results |

Current Test Conditions

Action Tab

WA ¥ 32 ACTION | 60.000
WE 70 A120 60000 Close Anl
Ve T A0 |60.000 e
1 a 1] 60.000
Lead Dropout Angle:
12 o o 50.000 Lag Dropot &ngle
I Leabigoovismels
13 1] 1] 60,000 Lead Enror
Lag Eror
Fiesult H
Senze Connections: |
Jumpers: I
Figure C.1TTN\CI'OSEA Test Tab Screen

The CLOSEA Action Tab Genditions fields are explained in Table C.12.

Table C.12 CLOSEA Action Conditions Tab Fields

Field

Explanation

Line Angle

The initial phase for Action sources.

Line Ahgle ®uration

How long to maintain the initial phase
angle. Be sure it is long enough for the
relay to pick up.

Delta*Angle

The increment of phase rotation, in
degrees.

DPelta Time

How long to hold each phase step during
rotation — measured in cycles.

Angle Limit

How far to go before stopping ramp if the
relay does not operate — must be positive.
The same limit is used in each direction.
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Sense

Run

Hints

The CLOSEA Action tab is shown in Figure C.12.

/Converted Locations/Demonstration Test 50 Hz/Demao test of SEL 321/5EL-321 DEMO TEST*/Class Demo/CLOSEA

IELDSEA j Relay ID: SEL-321 DEMO TEST* Serial No: SN 94034007 .
CLOSEA Last Edit:  1999-05-10 15:00:37.950 Mfg: SEL
Test | Heportl Notebookl ‘ A
Senze Conditions hit:
IEontacts 'JID->E =~ L fLin= .tﬁ.«ngle - L.
= — LB | Duration of Line Angle _J_5 Ll
De"a-'"_ a Cycles ] BB D elta Angle Lz __'—DE
Duratian g mSecs | LD | Delta Tirne R '5_ Bpcles
Source  [jqa ﬂ E | Delta Angle Limit 50 Peg

Zera Crozzing ISource 'l

Figure C.12 CLOSEA Agtion Tab Screen

The CLOSEA Sense fields are explaiged in Table C.13.

Table C.13 CLOSEA Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

CliekeRUN on the toolbar or press F12 to run the test. The sources
initialize and turn on as follows:

* Non-Action sources turn on at Preset values.

* Action sources turn on at Offset values and move to Action
values.

The test stops as soon as the relay operates and the phase is recorded.
Phase returns to offset, waits, and begins ramping in the other direction.
If the relay does not operate, a No Op is recorded.

Note that Angle Limit is the maximum displacement from the line angle
that is allowed before a No Op is recorded.

C-26

72A-1585 Rev.C 8/02  (AMNIy

..:



ProTesT User Gui

Operation Graph ()

The CLOSEA Operation graph is shown in Figure C.13.
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CREEPF - Manual Frequency Ramp - F ProTesTPLAN

Description
CREEPF allows the user to step the frequency up or down;

Operation
Test sources are initialized at the offset frequency. The iext step requires
the user to increment or decrement the frequency. Click'the up or down
spinner control on the Test in Progress Window, oguse the Up arrow or
Down arrow. Frequency changes by the delta frequency are specified on
the Action tab. The macro ends when a sensetsignal occurs or when the
user clicks Record or presses Enter to re¢ord%isually detected operation.

Use
This macro manually tests frequeney refays.

Notes

e Frequency values £an he entered for the range 25 to 2000 Hz for
the F6000, F225x, and/up to 600 Hz for F2100, F2200, F2500,
F2350, F27000;/however, the test can run only if there is a
harmonigthatan cover the specified range.

e The minimumyfrequency step is 0.001 Hz at the base frequency
for the F225%,and the F6000, or 0.01 Hz otherwise. The
minigaum step is multiplied by the harmonic; e.g., 0.002 or
0.02 Hz @t second harmonic.
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Test Tab
On the CREEPF Test Tab screen (Figure C.14 on page C-30):
1. Select valid source names in the Src column.
2. Use the High and Low fields to enter values fogthésotirge
connections between the instrument and the relays
3. Mark source frequency ACTION and enter amplitide and phase
values.
4. Enter test relay connections in the Sense“@onnections field when the
test relay is connected as a sense inpyt ogto a timer.
5. Enter the jumper connections in the Jumpers field.
NoTE If battery simulator voltage is needed fenter BT as a source and select
' amplitude, or run the POWER macre.
S Results The maeréumitially displays the results for the

Save Results

Delete Results

Current Tesgconditions. To display prior results,
click'theatrll-down arrow and select a prior test.
The CREEPF Test Tab Results fields are explained

in Zable C.14.

Cliek Save Results after running a test and select

the new results to save. When exiting the macro,
save any macro changes and results if they have

not already been saved.

Click Delete Results to display a window

containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK

to complete deletion.

Table C.14 CREEPF Test Tab Results Fields

Field Explanation

Expected F Expected operate value, in Hz.

+ Hz/- Hz Plus/minus tolerance in Hz, used for Pass/Fail
calculation.

Actual Recorded test result.

Error Error in Hz.

Result Pass/Fail indication.
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The CREEPF Test Tab screen is shown in Figure C.14.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/CREEPF

I:ZF:EEF'F -l Relay ID:  SEL-321 DEMO TEST® Serial Mo SM 34034007
CREEFF Last Edit:  1993-05-10 14:59:55.980 Mfg: SEL .
Test |Act\on| Heportl Notebookl ’A
Sic | High | Low | Arnpl [ Phs [ Fre Results IEurrent Test Conditions ﬂ 5 Delete Results

ki LI &7 oo ALTION Ewpected F | +Hz [ -Hz | Actual | Enor | Result

B E7 1200 ACTION 595 005 005

WiC E7 120000 ACTION - - -

11 10 i1} ACTION

12 10 -120.0 ACTION

13 10 1200 ACTION
BT

Sense Connections: I

Jumpers: I

Figure C.14 CGREEPF,Test Tab Screen

Action Tab
The CREEPF Action Tab Conditigns fields are explained in Table C.15.

Table C.15 CREEPFAwetion Tab Conditions Fields

Field Explanation

Offset Frequeney; The initial frequency for all Action sources,
typically line frequency.

Offset Dufation How long to maintain the offset. Be sure it is
long enough for the relay to initialize. In
CREEPF, it is not important, because the Action
does not begin until the user presses an Action

key.
Fregyency Limit The frequency at which the ramp stops if Sense
is not detected.
Delta Frequency The +/— increment to be applied.
C30 72A-1585 Rev.C 8/02 (A
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The CREEPF Action Tab screen is shown in Figure C.15.

/Converted Locations/Demanstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST/Clazs Demo/CREEPF

[CREEPF =l Relay ID: ~ SEL-321 DEMO TEST* Serial No: SN 94034007
REETE Last Edit:  1999-05-14 11:44:28.000 Mfa: SEL
Test  Action IHEpnltI Nntehnnkl ’A
Sen: Conditions [ fmp
IContacts ‘JIU->C = | | Offset Flequ.ency 575 HZ
r — |[B| Olffset Duration 10 Lucles
Delay_ 0 Cycles | |LE| Frequency Limit 5547 Mz
Duration [ mSecs 7] D | D'elta Frequency 005 4
Source m ﬂ

Zera Crassing Source 7 l

ON

Figure C.15 CREEPEAgtion Tab Screen

Sense The CREEPF Sense fields are explained# Table C.16.

Table C.16 CREEPF Sense. Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Yoltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Cliék RUN on the toolbar or press F12 to run the test. The sources
initialize,and turn on as follows:

% Non-Action sources turn on at Preset values.
&« Action sources turn on at Offset values and move to Action
values.
Raise and lower the action value by changing the delta frequency. The
test stops as soon as the relay operates, or when Record is pressed and
the result is recorded.
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Operation Graph O

The CREEPF Operation graph is shown in Figure C.16.

4
b Frequency
C ______________________________________
D
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B
Figure C.16
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CREEPI - Manual Current Ramp - | ProTesTPLAN

Description

Operation

Use

Notes

Test Tab

CREEPI allows the user to step amplitude up or down.

Test sources are initialized and the Action Offset is applied. The next step
requires the user to increment or decrement the“eurrent. Click the up or
down spinner control on the Test in Progress Window, or use Up Arrow
or Down Arrow. Source output changes by thedelta current are specified
on the Action tab. The macro ends when"asense signal occurs or when
the user clicks Record or presses Entér toWrecord visually detected
operation.

This macro records visually detected relay operation. For example, use a
DC Action source to test @p auxiliary relay or a relay target when no
contact or voltage sens€%signal can be provided.

e Becatise each keyboard action to change amplitude requires
ProTesT to,send a command to the Instrument, entering inputs too
fastfapeause problems.

* Ifsusingthe F2410 rectified DI source, once a test current has
Been’applied, increments of current exhibit capacitive delay
befefe changing to the new amplitude.

Onthe CREEPI Test tab (Figure C.17 on page C-35):
1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the source
connections between the instrument and the relay.

3. Enter the source current amplitude ACTION and enter phase and
frequency values.

4. Enter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.

5. Enter the jumper connections in the Jumpers field.
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NoTE If battery simulator voltage is needed, enter BT as a source and selegt
' amplitude, or run the POWER macro.
S Results The macro initially displays the results for the

Current Test conditions. To display pgier results,
click the pull-down arrow and selecta’prior test.
The CREEPI Test Tab Results fields awg éXplained in
Table C.17.

Save Results Click Save Results after runrigg aytest and select
the new results to save. Wihen eXiting the macro,
save any macro changessand¥eésults if they have
not already been saved.

Delete Results Click Delete Results toydisplay a window
containing saved test results. Select one or more
test results using, the, mouse. Ctrl+click works as a
toggle actiof*te,select or unselect items. Click OK
to complete deletion.

Table C.17 CREEPI Test Tab Results Fields

Field Explanation

Expected | Expected operate value, in Amps.

+ %/ % Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual Recorded test result.

% Error Error.

Result Pass/Fail indication.
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The CREEPI Test Tab screen is shown in Figure C.17.

Action Tab

fConverted Locations/D emanstration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMO TEST/Class Demo/CREEP
CRECE] - Relay ID:  SEL-321 DEMO TEST* Senal No: SN 34034007 .
CREEFI Last Edit:  1999-05-10 15:07:02.970 Mfg: SEL
Test |Action| Plefau\tl Fleportl Nntebookl ’A
So | Hioh [ tow [ Ampl | Phs | Freq | Resuits [cugent Test Condiions 3 Delet Results |
[T - ACTION C = S =
Evpected | [ +% [ -% | Acual | % Enor
1.2 5 5
Senze Connections: I 0
Jumpers: I
. m

Figure C.17 CREEPI'Feést Tab Screen

The CREEPI Action Tab Cdnditiens fields are explained in Table C.18.

Table C.18 CREEPI ActiomyIab Conditions Fields

Field

Explanation

Offset Current

The initial current for all Action sources,
typically the normal load current.

Offset Duration

How long to maintain the offset. Be sure it

is long enough for the relay to initialize. In
CREEPI, it is not important, because the Action
does not begin until the user presses an Action
key.

Current Limit

The maximum or minimum test current.
The larger of Offset or Limit determines the
range selected.

Delta Current

The +/- increment to be applied.
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The CREEPI Action Tab screen is shown in Figure C.18

/Converted Locations/Demonsztration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/CREER
ICHEEF’I j RelayID:  SEL-321 DEMO TEST* Serial Mo SN 94034007
CREEF! Last Edit:  1395-05-1015:07.02.970 Mig: SEL .

Test i Prefaulll Heportl Notebookl

Sense Conditiohs
A | Oiffzet Cument

Contacts | »||0->C he & |

I oniacts -JI — | LB | Oiffset Duration
Delay 0 Cycles 7] |[E| Curent Limit
Duration [ mSecs 7| D | Delta Current
Source |4 j

Zera Crassing I System 'l

Figure C.18 CREEPI ActionTab Screen

Sense The CREEPI Sense fields are explainedyin Table C.19.

Table C.19 CREEPI Sense Fields

Field Explanation

Pull-down List Seleet,sense transition: Contacts O—>C, etc.,
Voltage ©n—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RUN(fon the toolbar or press F12 to run the test. The sources
initializedas fallows:
e _“Non-Action sources turn on at Preset values.
® “WAction values turn on at Prefault values, move to offset values and
then to Action values.

Raise"and lower the action value by changing the delta frequency. The
test stops as soon as the relay operates, or when Record is pressed and
the result is recorded.
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Operation Graph

The CREEPI Operation graph is shown in Figure C.19.

& Current
ol N
(A1 Offset
{E) Offset Duration
(C) Limit value
(O) +- Avalue
Prefault Amplitude
A
Frefault B Sense o
Duratian or Record

Figure C.19 CREERI Operation Graph

Prefault Tab

The Prefault tab is used fqf steady state macros to assert initial conditions
before the values on the Jesgtab and Action offset are applied. This
allows an initial state of nopmal, balanced voltages and currents to be
applied for a duration befere the macro action begins with faulted
voltage and in€reasing current. The CREEPI Prefault tab fields are
explained in“TableiC.20.

Operation

When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table"C.20 CREEPI Prefault Tab Fields

Field

Explanation

Source Name

Source names are set on the Test tab and cannot
be modified.

Amplitude

Enter the desired amplitude.

Phase

Enter a phase in the range of —-360.0° to 360.0°.

Frequency

The Frequency value is set on the Test tab.

Prefault Duration

Enter a duration for the Prefault condition.
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CREEPV - Manual Voltage Ramp - V ProTesTPLAN

Description

CREEPV allows the user to control the up or down movementef the
Action voltage.

Operation

Test sources are initialized and the Action Offset is apglied. The next step
requires the user to increment or decrement the frequency. Click the up
or down spinner control on the Test in Progréss Window, or use Up
Arrow or Down Arrow. Frequency changes b¥athe delta frequency
specified on the Action tab. The macro énds'when a sense signal occurs
or when the user clicks Record or présses Enter to record visually
detected operation.

Use

This macro records visually detected relay operation. For example, use
DC Action to test an auxili@fyrefay or a relay target, when no contact or
voltage sense signal can begprovided.

Notes

e Since each keyboard action to change amplitude requires
ProTesTito/send a command to the Instrument, entering inputs too
fast cap cause problems.

e Jf using the F2410 rectified DV source, once a test voltage has
been applied, increments of voltage exhibit capacitive delay
before changing to the new amplitude.
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Test Tab

On the CREEPV Test Tab screen (Figure C.20 on page C-40):

1. Select valid source names in the Src column.

2. Use the High and

Low fields to enter values forthe.sgtrce

connections between the instrument and the relays

3. Enter the source voltage amplitude ACTION and enter phase and

frequency values.

4. Enter test relay connections in the Sense‘@onnections field when the
test relay is connected as a sense inpyt ogto a timer.

5. Enter the jumper connections in the Jumpers field.

Results

Save Results

Delete Results

The macrgjinitially displays the results for the
Current Test denditions. To display prior results,
click thegpullkdown arrow and select a prior test.
The CREERV Test Tab Results fields are explained
in Table,C.27.

ClicksSave Results after running a test and select
the Rew results to save. When exiting the macro,
save/any macro changes and results if they have
not already been saved.

Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

Table C.21 CREEPV Test Tab Results Fields

Field

Explanation

Expected V

Expected operate value, in Volts.

+ 0/0/— %

Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual

Recorded test result.

% Error

Error.

Result

Pass/Fail indication.
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The CREEPV Test Tab screen is shown in Figure C.20.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5SEL-321 DEMO TEST*/Clazs Demo/CREEFY

Relay ID:  SEL-321 DEMO TEST® Serial Ma: SN 54094007 .
CREERY Last Edit.  1993-05-1015:08:40.690 Mig: SEL
Test IActiDnI F‘refaultl Heportl Nntabookl l A
S | High | Low [ Ampl [ Phe [ Fre Resuits IEurrentTest Conditions j
Waw ACTION (180 60.000 P >
VE ACTION O 0,000 mEkgected W |5+/° |5 % | Actual | %Enor |

Senze Connections: I
Jumnpers: |

VN

Figure C.20 CREEPY~Iest*Tab Screen

Action Tab
The CREEPV Action Tab Conditionssfields are explained in Table C.22.

Table C.22 CREEPV Action /Tab,Conditions Fields

Field Explanation

Offset Voltage The initial voltage for all Action sources,
typically the normal load voltage.

Offset Duration How long to maintain the offset. Be sure it is
long enough for the relay to initialize. In
CREEPYV, it is not important, because the Action
does not begin until the user presses an Action

key.

Voltage Limit The minimum or maximum test voltage. The
larger of Offset or Limit determines the range
selected.

Delta Voltage The +/- increment to be applied with each press

of an Action key.
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The CREEPV Action Tab screen is shown in Figure C.21.

Zero Crossing I Swpstem 'l

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Clazs Demo/CREERY

ICFIEEPV Fielay \F): SEL-321 DEMO TEST® Seral Mo SN 94034007 .
CREEPY Last Edit:  1333-05-10 15:08:40.630 Mg SEL
Test ACUU"TI F‘refaultl Haportl Nolebookl l P %
Sense Conditions [ Ampl v
IContaCts 'JID-)C = |LAT] Diffset Voltane 90 Wil
= — | LB | Ciffset Duration 10 Lycies
Delay |0 Cyoles 7| I 100 AFols,
Duration [p m3ecs |7 D |DelaVoltage 1 allE
Source  [pa ﬂ \/

O

Figure C.21 CREEPY Aetion Tab Screen

Sense The CLOSEA Sense fields are explained in Table C.23.

Table C.23 CLOSEA Sense,Fields

Field

Explanation

Pull-down List

Selaet sense transition: Contacts O—>C, etc.,
Veltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run ClickeRUN,on the toolbar or press F12 to run the test. The sources

initializenas follows:

* “WNon-Action sources turn on at Preset values.
e Action values turn on at Prefault values, move to offset values and
then to Action values.

Raise and lower the action value by the delta frequency. The test stops as
soon as the relay operates, or when Record is pressed and the result is

recorded.
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Operation Graph
The CREEPV Operation graph is shown in Figure C.22.

A Voltage

ANDfTset

B Offzet Duration
Oy limit walue

@ +/- Avalue
Prefault Amplitude

A

Y

Prefault B Sense
Diuratiaon or Record

Figure C.22 CREEPV“@peration Graph

Prefault Tab

The Prefault tab is used for ste@dy state macros to assert initial conditions
before the values on the Test tab,and Action offset are applied. This
allows an initial state of normal, balanced voltages and currents to be
applied for a duratigfiBefore the macro action begins using faulted
voltage and increaSing€urrent. The CREEPV Prefault Tab fields are
explained in Table C:24.

Operation When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table C:24 CREEPV Prefault Tab Fields

Field Explanation

Source Name Source names are set from the Test tab and
cannot be modified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of —-360.0° to 360.0°.
Frequency The Frequency value is set on the Test tab.
Prefault Duration Enter a duration for the Prefault condition.
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DRAMPI - Double Ramp Current - | ProTesTPLAN

Description

Operation

Use

Notes

The amplitude of one or more current sources is rampgd fsem an offset
value toward a limit current. The ramp stops when'the relay operates, or
when the limit is reached. Current is held steady fomthe'specified number
of cycles, then ramps toward a second limit. Thelsecond ramp stops
when the relay drops out, or when the second4imitis‘reached. Expected
values and pass/fail tolerances can be assigned forboth pickup and
dropout current. The macro can ramp fromma high offset toward a low
limit, and then ramp back toward a high®limit;"ér, it can ramp from a low
offset toward a high limit, and back.

An offset current is applied, and"atthe end of the offset duration, a sense
check is performed to ensuté thatithe relay has not already operated. The
first current ramp stops when thefrelay operates or when the limit has
been reached. The amplitude,is then held for the wait time, which can be
zero, and another senge £heck is performed to ensure that the relay has
not already droppedyoutyFhen the second ramp proceeds.

This macro g€sts, minimum pickup of current operated relays.

e NRamp 1 Limit and Ramp 2 Limit are independent of the Offset
Currrent; i.e., the limit current can be higher or lower than the
offset current.

¢~ Normal operation assumes that relay pickup and dropout occurs
in the range between Ramp 1 Limit and Ramp 2 Limit. If the relay
operates between Offset and Ramp 2 Limit during Ramp 1,
however, the ramp will reverse direction and never reach the
second limit. A No Op will be recorded.
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Test Tab C)

On the DRAMPI Test Tab screen (Figure C.23):
1. Select valid source names in the Src column.

L 4
2. Use the High and Low fields to enter values for th o@
connections between the instrument and the relay.

3. Enter the source current amplitude ACTION and hase and

frequency values.
4. Enter test relay connections in the Sense Cofections field when the
test relay is connected as a sense input o timer.
5. Enter the jumper connections in the | field.
Results The macro inijti ys the results for the
Current Test ¢ ions. To display prior results,

rrow and select a prior test.
ab Results fields are explained

Save Results Click Results after running a test and select
thefne ults to save. When exiting the macro,
e macro changes and results if they have

already been saved.

Delete Results \O'ck Delete Results to display a window
ntaining saved test results. Select one or more
@Iest results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK

Q\O to complete deletion.
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Table C.25 DRAMPI

Test Tab Results Fields

Field

Explanation

Expected | 1

Expected operate Current for Ramyp=,.

Expected | 2

Expected operate Current for Ramp 2.

+ O/o/— %

Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual

Recorded test results

% Error

Error.

Result

Pass/Fail indication®

The DRAMPI Test Tab screemis. shown®in Figure C.23.

I Fickup/Dropot
DRAMPI

[Test | Action I Report | Hotebook |

/Converted Locations/Demonstrate M acros/E zercis oz Bl C generic/Overcurrent M acro/Pickup/Dopout
j el 2 generic Serial Ma:
LastE tfa; GE

y N

Results IEunent Test Conditions j Save Results Delete Results
| Ewpected | [+% -2 Actual [ ZEnor | Result
& ) | 1 10 10
V& & 1 1010
. 4
_-y__ J_.
Sense Connechion: y
Jumpe,
P\
Figure C.23 DRAMPI Test Tab Screen
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Action Tab
The DRAMPI Action Tab Conditions fields are explained in Table C.26.

Table C.26 DRAMPI Action Tab Conditions Fields

Field Explanation
Offset Current Initial current for all Action sources.
Offset Duration How long to maiptain‘the offset.

Can be 0 cycles,

Delta Current #1 Step size of fitst ramp. Use a minus sign
for a dowpWwasd ramp.

Delta Time #1 How long each ramp step is held waiting
for a sensengiven in cycles.

Ramp 1 Limit Current at which the ramp stops if the
relay does not operate. Source range

is determined by maximum of Offset,
Ramp 1 limit, and Ramp 2 limit.

Wait How long to wait before beginning
Ramp 2. A sense check is performed
before Ramp 2 begins.

Delta Current#?2 Signed step size of second ramp.
Delta Time#2 Step length of second ramp.
Ramp 24l imit Current at which the ramp stops if the

relay does not operate.
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The DRAMPI Action Tab screen is shown in Figure C.24.

AConverted Locations/Demonstrate M acros/Erercize Macros B0 Hz/1AC generic/Overcurent Macro/Pickup/Dropout

I Pickup/Dropout
CRAMPI

Test

Report I Motebook I

Sense

ICDntacts _'J I 0-:C

Delay 0 Cycles 7]
Duration g mSecs w
Source  [|q = —

Zero Crossing Spstem 'l

j Felay|D:  |AC generic Serial Mo:
Last Edit: Mfg: GE .
‘ N

Conditions

L& | Offzet Cunent
LB | Qffset Duration [=a] Byclcs
|LC | Delka Currertt #1 0.005 4 mes
L07| Dedta Time #1 300, Lvcles
I'E |Ramp 1 Limit 1.2 0
L[ wait Weo G
LG | Delta Current #2 00005, | Arps
ILH | Dl Time #2100 jCycIes

10| Famp 2 Ligit 0.5 Amps

Figure C.24 DRAMPI Aetion Tab Screen

Sense The DRAMPI Sense fields are explained in Table C.27.

Table C.27 DRAMPI SenseFields

Field

Explanation

Pull-down List

Seleét sense transition: Contacts O—>C, etc.,
Veltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run ClickaRUNon the toolbar or press F12 to run the test. The sources

initlalize¥and turn on as follows:

e “WNon-Action sources turn on at Preset values.

* Action sources turn on at Offset values and move to Action

values.

When the relay operates, the pickup current is recorded. After the Wait
time, Ramp 2 begins and the dropout current is recorded. If the relay
does not operate on either ramp, a No Op is recorded.

doh ™ 72A-1585 Rev. C 8/02
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Operation Graph O

The DRAMPI Operation graph is shown in Figure C.25.

A current
E |- - ..

Figure C.25 D peration Graph
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DRAMPYV - Double Ramp Voltage - V ProTesTPLAN

Description

Operation

Use

Notes

The amplitude of one or more voltage sources is rampgd fsem an offset
value toward a limit voltage. The ramp stops when'the relay operates, or
when the limit is reached. Voltage is held steady fomthe'specified number
of cycles, then ramps toward a second limit. Thelsecond ramp stops
when the relay drops out, or when the second4imitis‘reached. Expected
values and pass/fail tolerances can be given4er both pickup and dropout
voltage. The macro can ramp from a highs@ffset¥oward a low limit, and
then ramp back toward a high limit; or, #,can ramp from a low offset
toward a high limit, and back.

An offset voltage is applied, and"atthe end of the offset duration, a sense
check is performed to ensuté thatithe relay has not already operated. The
first voltage ramp stops when therrelay operates or the limit has been
reached. The amplitude,is then held for the wait time, which can be zero,
and another sense chécldispperformed, to ensure that the relay has not
already droppedfouts Then'the second ramp proceeds.

This macro g€sts, minimum pickup of voltage operated relays.

e NRamp 1 Limit and Ramp 2 Limit are independent of the Offset
Voltage; i.e., the limit voltage can be higher or lower than the
offset voltage.

¢~ Normal operation assumes that relay pickup and dropout occurs
in the range between Ramp 1 Limit and Ramp 2 Limit. If the relay
operates between Offset and Ramp 2 Limit during Ramp 1,
however, the ramp will reverse direction and never reach the
second limit. A No Op will be recorded.

[

Yo
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Test Tab

NOTE

On the DRAMPYV Test Tab screen (Figure C.26):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the,soure€

connections between the instrument and the relay.

3. Enter the source voltage amplitude ACTION andfentefphase and

frequency values.

4. Enter test relay connections in the Sense Coftections field when the

test relay is connected as a sense input of'tova timer.

5. Enter the jumper connections in the Jumpes field.

Results The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdownarrow and select a prior test.
The DRAMPN, Test Tab Results fields are explained
in Table£28.

Save Results Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.

Delete Results Glick Delete Results to display a window

eontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

If battery simulator voltage is needed, enter BT as a source and select
amplitude;,or run the POWER macro.

C-50
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Table C.28 DRAMPYV Test Tab Results Fields

Field Explanation

Expected V 1 Expected operate voltage for Rampsi,
Expected V 2 Expected operate voltage for Ramp 2.
+% [ % Plus/minus tolerance percentage used for

Pass/Fail calculation.

Actual Recorded test results
% Error Percent error.
Result Pass/Fail indication®

The DRAMPV Test Tab screemyis shew in Figure C.26

/Converted Locations/D emonstration Test 50 Hz/ st of 1/5EL-321 DEMO TEST"/Class Demo/DRAMPY
|DHAMF‘V j : SEL-321 DEMO TEST* Serial Mo: SN 34034007
DRAMPY Q 9-05-1015:11:34.310 Mia: SEL

[ | Actionl Heportl Notebnokl y
V]

Results ICunent Test Conditions j Save Results Delete Results
AETION D'D—_l—' Expected W | +% | -Zl Actual | % Error | Fesult
& & 1] 5 5
e W

Sense Connechion

O
l>‘

Figure C.26 DRAMPYV Test Tab Screen
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Action Tab
The DRAMPYV Action Tab Conditions fields are explained in Table C.29.

Table C.29 DRAMPYV Action Tab Conditions Fields

Field Explanation

Offset Voltage Initial voltage for all Action seufces:

Offset Duration How long to maintain the offset. Can be 0
cycles.

Delta Voltage #1 Step size of first rampyUse’a minus sign for a

downward ramp;

Delta Time #1 How long eachyrampfstep is held, waiting for a
sense, given incyeles.

Ramp 1 Limit Voltage,at which'the ramp stops if the relay does
not operate, Source range is determined by
maximum of Offset, Ramp 1 limit, and Ramp 2

lindft,
Wait Howalong to wait before beginning Ramp 2. A
sense check is performed before Ramp 2 begins.
Delta Voltage #2 Signed step size of second ramp.
Delta Time #2 Step length of second ramp.
Ramp_ 2 Limit Voltage at which the ramp stops if the relay does

not operate.

TheJBRAMPYV Action Tab screen is shown in Figure C.27

erted Locations/Demonstration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMO TEST#/Class Demo/DRAMPY
DRAMPY j Relay|D: SEL-321 DEMO TEST* Serial Mo: SM 34094007
DIRAM

=, Last Edit:  1933-05-1015:71:34.310 Mfa: SEL

Test | Heportl Notebookl

Gense Conditions [ &mpl [ Units
A | Offset Yoltage 50 Yalts
Contacts = || 0-+C = =
I omacts ‘JI — | B | Clifset Duration EQ Cycles
Delz |0 Cycles 7| loetavotage #8101 |Valks
Duration [£g mSecs 7| LD | Delta Time #1 5 Cycles
Source [y j |'E | Famp T Lirnit 180 Vol
W 300 Cycles
X |G| Deltatokage #2 01 Walts
Zero Ciossing[Sysen 7] (R Deta Tirme 12 5 |Cycles
1| Famp 2 Limit 1] Walte

Figure C.27 DRAMPV Action Tab Screen

-~ 72A-1585 Rev.C 8/02  (RE™



ProTesT User Guide
L

Sense The DRAMPYV Sense fields are explained in Table C.30.

Table C.30 DRAMPYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whicCh Instrument or
input receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o tin the test. The sources
initialize and turn on as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action sources turnonh at'@ffset values and move to Action
values.

Voltage action begins with Ramp 1. When the relay operates the pickup
voltage is recorded. After th€ Wait time, Ramp 2 begins and the dropout
voltage is recorded. If thestelay does not operate, a No Op is recorded.

Operation Graph
The DRAMPV,@peration graph is shown in Figure C.28.

-

ghVetage (A) Offset

(B) Offset Duration
(C) +/- A Voltage #1
(D)4 Time #1

{E) Ramp 1 Limit
{(F) Wait

(G) +/- A Voltage #2
(HY4 Time #2

(I Ramp 2 Limit

Time

Sense

Figure C.28 DRAMPYV Operation Graph
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EXTERN - Run External Program - All ProTesTPLANS

Description

EXTERN allows for the use of an external program.

Operation

When EXTERN is run, ProTesT executes the specifiéd ¢ommand line,
similar to Start | Run from the Windows task barWWhen a macro is run, it
launches a user-specified program in the specified drive and path.
Command line arguments can be specifiéd. Hithe external program
accepts input from an ASCII file, notebookytext can be exported to a file
from the Notebook page of the EXTERN/Macro, Originator side. Text will
be exported to the file named as‘Iaput Eilehame. If the program produces
text file output, identified as Output Filename, the text file can be viewed
using the Open button on theySemside of Notebook.

Use

This macro executes agpfegram to alter settings or to retrieve event data
from a microprocessor rélay.

Setting change$ can/be passed via a script recorded in the Notebook and
written to a file read by the program called to communicate with the
relay.

Notes

» EXTERN runs automatically with AUTORUN.

® The program executed can be a Windows program or a
DOS program.
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Test Tab
On the EXTERN Test Tab screen (Figure C.29):

Browse Use this button to open a window to locate a
program and optional input or outpyt files.

Open Use this button to examine the contents™of the
input file or the output file aftef'theymacro has run.

The EXTERN Test Tab Fields are explained in TableyC.31.

Table C.31 EXTERN Test Tab Fields

Field Explanation

Working Directory Startdp,pathifor external program.

If proghamyis in the file path, and if
chianging, to the startup directory is not
reqUiked, this can be left blank. Default
Path is the current database path.

Program Name Gemmand line name to execute
program; does not require .EXE,
.BAT, or .COM extension.

Arguments Optional command line arguments.
Could also be included with the program
name.

File to Extermal Reogram File path of optional ASCII input file to
the program. Text data will be written to
that file from the Originator side of the
Notebook.

Eile fragy External Program | File path of optional output file from the
program. If program writes text output to
a file, it will be imported into the User
side of the Notebook.

Append Data from Select the check box if output is to be
External Program appended, rather than overwriting
previous contents of the output file.
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The EXTERN Test Tab screen is shown in Figure C.29 O

Giet & Save P51 ]

C:ACOMM
poplus
fshowPS1.asp

J2TP5 v tut -

r

Notebook Tab

Select the Notebook tab a ater text on the Originator side to create a
file that can be read by thesxexternal program. When EXTERN is Run, the

ASCII text is written tmgram/s Input Filename indicated.
0\< ’

Q
&
&

L 4
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FRDRMP - Frequency Double Ramp - F ProTesTPLAN

Description

Operation

Use

Notes

The frequency of one or more sources is ramped from@n_effset value
toward a limit frequency. The ramp stops when the%elay picks up, or
when the limit is reached. The frequency is held steadyafor a specified
number of cycles, then ramps toward a second limit. The second ramp
stops when the relay drops out, or when the séegndulimit is reached.
Expected values and pass/fail tolerances, in #lertz;'ean be given for both
relay pickup and dropout.

The frequency of all sources is ramped from offset toward the Ramp 1
limit at the specified Hertz/secondyrate, Relay pickup stops Ramp 1;
otherwise the ramp goes to the firstlimit. After a wait, Ramp 2 begins.

Sources can be at differenthagmotics; e.g. one current can be at 60 Hz
(or 50 Hz), and another at'120 Hz (or 100 Hz), to test harmonic restraint
on a differential relay.

This macro tests friequency and differential relays.

e  E2T00mF2200, F2500, F2350 and F2700 instruments cannot ramp
frequency at a rate slower than 0.02 Hz/sec. Even though
frequency can be specified to 0.01 Hz, a ramp rate of 0.01 Hz/sec
cannot be used. Ramp rates above 10 Hz/sec can be specified
only to 0.10 Hz/sec.

e F225x and F6000 family instruments can ramp at a rate down to
0.001 Hz/sec.

e One source can have an Action frequency, while all others are at
base frequency, as long as the Action is Source 1 of the Master
F2000 (Source 1 is the top source on the F2000.) Any source on
the F6000 can be Action. Enter ACTION for one source
frequency, and indicate the frequency reference for the others:
FX (crystal) or FL (line). When the test is run, ProTesT will verify
that the Action source is indeed Source 1 of the Master.
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e The F6000 does not have FL or FE setting. Map this to the
FX setting.

e Source 1 of the Master can, instead, be set to FX base frequency,
and all other sources can have ACTION frequency. Agy source on
the F6000 can be FX.

e F2000 base frequency has a range of 25 to 99.99%iz #Harmonics
allow frequencies up to 600 Hz. Macro frequéngigs ¢an be
specified up to 600 Hz as long as ProTesT can find a harmonic to
cover the required range. F2250 Power System Stmulators have a
frequency range from 10 to 1999 Hz.

Test Tab

On the FRDRMP Test Tab screen (FigurelC80):

1. Select valid source names in the Srcheoltimn.

2. Use the High and Low fields‘te @nte values for the source

connections between the instrument and the relay.

3. Enter the source frequeneyp ACTION and enter amplitude and phase

values.

4. Enter test relay canpections in the Sense Connections field when the

test relay is cognected as a sense input or to a timer.

5. Enter the jumper connections in the Jumpers field.

Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The FRDRMP Test Tab Results fields are explained
in Table C.32.

Save'Resulis Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Pélete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
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NoTE If battery simulator voltage is needed, enter BT as a source and'select
' amplitude, or run the POWER macro.
@

Table C.32 FRDRMP Test Tab Results Fields

Field

Explanation

Expected F

Expected operate frequen€y for RAMP.

+ Hz/- Hz

Plus/minus tolerance inWslz'used for Pass/Fail
calculation.

Actual

Recorded test result.

Error Hz

Error in Hertz

Result

Pass/FailNindication.

The FRDRMP Test Tab scréen isshown in Figure C.30.

/Corwerted Locations/Demonstration Test 50

Src High A Phs
VA, . 10200 0.0
4 XK
an N
BT DA L
~ J

tation Felays./BE1-81 Underfreq. /60 Hz Test/PU/DO

o

ID:  BE1-81 Underfreq. Serial Na:
fg: BAS
Fre: Results ICurrent Test Conditions j Save Results

ACTION

Delete Results

54

Expected F [ +Hz [ -Hz [ Actusl | EnorHz | Result
k] .

0oz 0.0z
002 0.0z

Sensg Connection
| U I
|
r

Figure C.30 FRDRMP Test Tab Screen
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Action Tab
The FRDRMP Action Tab Conditions fields are explained in Table C.33.

Table C.33 FRDRMP Action Tab Conditions Fields

Field Explanation
Offset Frequency Initial frequency for all Actiof sourees.
Offset Duration How long to maintain the offset, Note that offset

duration is measured in Offset’Frequency cycles.

Ramp 1 Rate Rate of frequency chapge for Ramp 1. Rate is
+/— Hz/second; i.g%, freqtiency varies continually
with every referenge gycle.

Ramp 1 Limit Frequency at which the Ramp 1 stops; ramp also
stops when, a"Sefse occurs.

Wait How manyacycles to wait before beginning
Ramp 2, Note that Wait is measured in cycles of
theffréguency in effect at the time.

Ramp 2 Rate Rate'effrequency change for Ramp 2. Rate is
#/— Hz/second; i.e., frequency varies continually
with every reference cycle. Ramp 2 must be
opposite in sign to Ramp 1.

Ramp 2 Limit Frequency at which the second ramp stops;
ramp also stops when a sense occurs. Ramp 2
Limit can be either lower or higher than Ramp 1
Limit or the Offset Frequency.

ThesFRBRMP Action Tab screen is shown in Figure C.31.

erted Locations/Demonstration Test 50 Hz/Substation Relays. /BE1-81 Underfreq./B0 Hz Test/PU/DOD
FL/D0 ﬂ Relay ID:  BE1-81 Underfreq. Serial Ma:

FRORMP Last Edit: fg: BAS

Test | Fieport I Notebook |

Sense Conditions [ Ampl [ Units
A Offzet Frequency 903 Hz
IEontacts _‘JID->C = E Offzet Duration et} Cypcles
ek | Cycles ]| Bl Fame 1 Rate 002 |Hz/Sed
Duration o mSecs v (LD Fiarnp 1 Limit 585  |Hz
Source  [ya = \LE '/t B0 Cycles
IIF| Fiamp 2 Rate 0.02 |Hz/Sed
G Famp 2 Limit B0 Hz

Zera Crazsing Swstem - l

Figure C.31 FRDRMP Action Tab Screen

D Y

;
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Sense

Run

Hints

Operation Graph

The FRDRMP Sense fields are explained in Table C.34.

Table C.34 FRDRMP Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whicCh Instrument or
input receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Click RUN on the toolbar or press F124o tin the test. The sources
initialize and turn on as follows:

* Non-Action sources turfimen ‘at Preset values.
e Action sources turnonh at'@ffset values and move to Action
values.

Ramp 1 begins; when tle,refay operates, and the pickup frequency is
recorded. After the Waitftimé, Ramp 2 begins and the dropout frequency
is recorded. If thie relay does not operate, a No Op is recorded.

Use Sense Délay @k Sense Duration to ensure solid relay pickup. If a relay
is unstable atthe¥pickup point, the down ramp reports a Sense Check; i.e,
the relay has already appeared to dropout before Ramp 2 begins.

ThefFRBRMP Operation graph is shown in Figure C.32.

WFrequency . (A) Offset

(B) Offset Duration
(C) +/-A Frequency #1
(D)4 Time #1
{E) Ramp 1 Limit
(F) Wait
(G) +/-A Frequency #2
(H)4 Time #2
(I Ramp 2 Limit

L ! -~ )
B Sense Sense Time

Figure C.32 FRDRMP Operation Graph
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FRRMPT - Frequency Ramp, Timer Start - F ProTesTPLAN

Description

Operation

Use

Notes

The frequency of one or more sources is ramped from an dffsetyvalue
toward a limit frequency. The timer starts when a triggenfrequency is
reached, to measure relay operate time. Time is displayed i, user
selected units (mSec/Sec/Cycles).

The frequency of all sources is ramped at the Speeified Hertz/second rate,
and the timer starts at the specified trigger frequency.

Set Max On Time = 0, and set the TimerStart Frequency to any value
between offset and limit. The relay is,@xpectéd to operate before the
Frequency Limit is reached, whieh terminates the test.

Sources can be at different hatmonies; e.g. one current can be at 60 Hz
(or 50 Hz), and another at 12@"Hzy{or 100 Hz), to test harmonic restraint
on a differential relay.

This macro tests ffeguency and differential relays.

* An optional Maximum On Time can be specified, which holds
the §ouraes at the frequency limit for a specified number of
secondssIf Max On Time > 0, relay operation must occur while
the seurces are at the Frequency Limit, otherwise, no sense will
beyrecorded. Recommended Value = 0.

* “@ne source can have an Action frequency, while all others are at
base frequency, as long as the Action is Source 1 of the Master
F2000. Source 1 is the top source on the F2000. Any source on
the F6000 can be Action. Enter ACTION for one source
frequency, and indicate the frequency reference for the others:
FX (crystal) or FL (line). When the Test is run, ProTesT will verify
that the Action source is indeed Source 1 of the Master.

e The F6000 does not have FL or FE setting. Map this to the
FX setting.
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Test Tab
On the

Source 1 of the Master can, instead, be set to FX or FL base
frequency, and all other sources can have ACTION frequency.
Any source on the F6000 can be FX.

F2250 Power System Simulators can ramp frequency down to
0.001 Hz/sec; however, F2100, F2200, F2500,fand™®2350
instruments cannot ramp slower than 0.02 Hz/secs

Pulse mode sense (e.g., O—>C—>0O) cannot beysed.

F2000 base frequency has a range of 25 t0 9999 Hz. Harmonics
allow frequencies up to 1999 Hz in £225%,600 Hz otherwise.
Macro frequencies can be specified upo 600 Hz as long as
ProTesT can find a harmonic to c@verthe required range.

FRRMPT Test Tab screen (EigureC.33 on page C-66):

1. Select valid source namés.imth&\Src column.

2. Use the High and Low fields te enter values for the source
connections betweengthe instrument and the relay.

@

Enter the source fregquency ACTION and enter amplitude and phase

values.

4. Enter test rélay gonnections in the Sense Connections field when the
test relayfis, connected as a sense input or to a timer.

5. Enter thesjumper connections in the Jumpers field.

Results

The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The FRRMPT Test Tab Results fields are explained
in Table C.35 on page C-66.

Saye Results Click Save Results after running a test and select

Delete

the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

G 72A-1585 Rev. C 8/02 C.65



FRRMPT - Frequency Ramp, Timer Start - F ProTesTPLAN

Table C.35 FRRMPT Test Table Results Fields

Field

Explanation

Expected Time

Expected operate time.

+ %/- % Plus/minus tolerance percentage, tised for
Pass/Fail calculation.

Actual Recorded test result.

Error Error.

Result Pass/Fail indication.

Time Units mSec, and Sec, and Cycles. (Units of expected

actual times):

The FRRMPT Test Tab screen is shown'in Figure C.33.

Test |Acli0n| Hapurll Nulabuukl

12000 0.0/

N

ACTION

Figure C.33

#Converted Locations/Demonstiation Test 50 Hz/Substati elaps.
Tirme L0, 20Hz R . BE1-81 Underfreq
FREMET 3t E 593-05-12 13:33:43.930

Underfreq. /60 Hz Test/Time.C=-0.20Hz.
Serial Mo:
Mig: BAS

esults Save Results I Delete Results

Besult ‘

ICurrent Test Conditions j

Expected Time | +% | -% | Actual | Erar |
12169 1m0 10

Time Unitz

ImSec 'l

FRRMPT Test Tab Screen
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Action Tab
The FRRMPT Action Tab Conditions fields are explained in Table C.36.

Table C.36 FRRMPT Action Tab Conditions Fields

Offset Frequency Initial frequency for all Actionseurces.

Offset Duration How long to maintain(the offset. Note that
offset duration is measured’in Offset
Frequency cycless

Ramp Rate Rate of changé offfgequency. Rate is in
Hz/second; i.ejfrequency varies continually
with everyfrefetence cycle.

Frequency Limit The ramp,stops when this frequency is
reached

Timer Start Frequency | Whengamping frequency reaches this trigger
valtig gthe timer starts.

NQ@TE: Use the actual operating relay
frequency to start this timer.

Max On Time Set to O unless relay operation is expected to
occur after Frequency Limit has been
reached.

The FRRMPT(Action Tab screen is shown in Figure C.34.

FelayID: EE1-81 Underfreq Serial No:
Last Edit:  1993-05-12 13:33:43.930 Mig: BAS
Fleportl Motebaook
*H Conditions [ ampl [ Urits
A | Offset Freguency B0 Hz
Contacts =||0-+C i =
orniacts ‘JI z — ||B | Offset Duration an Cucles
DEIE-"'_ 0 Cycles 7| [l | +/- Ramp Rate 0.2 |Hz/Sed
Duration [ mSecs 7| LD | Frequency Lirit 485 |H:z
Source  [yp, ﬂ |'E | Timer Start F h302 Hz
F | tax On Time 1 Sec

Zero Crossing Swpstem ~ I

Figure C.34 FRRMPT Action Tab Screen
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Sense The FRRMPT Sense fields are explained in Table C.37.

Table C.37 FRRMPT Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument or
input receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources
initialize and turn on as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action sources turn onat.Offset values and move to Action
values.

Frequency action then begifs, THe test stops as soon as the relay operates
and the phase is recorded: If the'relay does not operate, a No Op is
recorded.

Operation Graph
The FRRMPT Qperation graph is shown in Figure C.35.

b Freglency

(&) Offset Frequency

(B) Offset Duration

(C) +- Ramp Rate Hz/5ec

(D Frequency Limit

(E) Timer start Frequency

(F1 Max. On Time at Limit
(Best for F=0)

= Time

B SehSE

Figure C.35 FRRMPT Operation Graph
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GONGOF - Go/No Go Frequency Test - F ProTesTPLAN,
V ProTesTPLAN

Description

One or more test sources are set to initial values, andha frequency step
change is applied. If the relay operates, when the Expectéd Value is set to
Op, the result is Pass. If the relay does not operate pefore Maximum On
Time expires, the result is Fail.

Operation

GONGOF does an A to B frequency step change. It is also possible for
one source to be an Action frequendy, while all others are at base
frequency, as long as the Actionig'Soureé 1 of the Master F2000 or the
F6000. Enter ACTION for onpe,souree frequency, and indicate the
frequency reference for the otlers:'FX (crystal) or FL (line). When the Test
is run, ProTesT will verify thatthe "Action source is indeed Source 1 of the
Master or F6000.

Use

This macro tests frequency and differential relays.

Notes

e Time intefvals for offset and Maximum On Time are measured in
g¥€lesiat the base frequency in effect at that time; i.e., the two
durations may be cycles at different frequencies.

® “@ne source can have an Action frequency, while all others are at
base frequency, as long as the Action is Source 1 of the Master
F2000 or F6000. Any source on the F6000 can be Action. Enter
ACTION for one source frequency, and indicate the frequency
reference for the others: FX or FL. When the Test is run, ProTesT
will verify that the Action source is indeed Source 1 of the Master.

e The F6000 does not have FL or FE setting. Map this to the
FX setting.
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e Source 1 of the Master can, instead, be set to crystal (FX) base
frequency, and all other sources can have ACTION frequency.
Any source on the F6000 can be FX.

e F2000 base frequency has a range of 25 to 99.99 Hz, Harmonics
allow frequencies up to 600 Hz. Macro frequencies cafjbe
specified up to 600 Hz as long as ProTesT can fifid, a hafmonic to
cover the required range. F2250 Power Systepa®SimUlators have a
frequency range from 10 to 1999 Hz.

Test Tab

On the GONGOF Test Tab screen (Figure C,86):

1. Select valid source names in the Src g&lumm

2. Use the High and Low fields to €nter values for the source

connections between the instrumentiand the relay.

3. Enter the source frequency AGLIONiand enter amplitude and phase

values.

4. Enter test relay connections,in the Sense Connections field when the

test relay is connectedfasia, sehse input or to a timer.

5. Enter the jumpeg€onnections in the Jumpers field.

Results The macro initially displays the results for the
Quyrrent Test conditions. To display prior results,
elick the pull-down arrow and select a prior test.
The GONGOF Test Tab Results fields are
explained in Table C.38.

Save Results Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Delete'Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
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NoTE If battery simulator voltage is needed, enter BT as a source and'select
' amplitude, or run the POWER macro.
@

Table C.38 GONGOF Test Tab Results Fields

Field Explanation

Expected Value Select Op (for operate) orf;NO'@pas desired
result.

Result Pass/Fail.

The GONGOF Test Tab screen is showrftin Figtire C.36.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321 /8EL-3. EST*/Clazs Demo/GONGOF
IGDNGDF j Relay ID: -321°0E - Serial Mo: SM 34034007
Last Edit: -10 2410 Mig: SEL

GONGOF

Test | Action I Report I Matebook | y -

High | Low | Ampl | Phs [ Freq
10000 00 AGHDN

BlesulS S Cument Test Condiions »| _ SaveResuts | Delete Results

L

Senze Connections:

Jumpari: l
N

Figure C.36 GONGOF Test Tab Screen
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Action Tab

The GONGOF Action Tab Conditions fields are explained in Table C.39.

Table C.39 GONGOF Action Tab Conditions fields

Field

Explanation

Offset Frequency

The initial frequency for all Action'sources,
typically the normal value!

Offset Duration

How long to maintain_the%effset, in Offset
Frequency cycles. Bg sur&it is long enough for
the relay to initialjze.

Test Frequency

The test frequeneyfo apply.

Max On Time

How long to maintain the test frequency, in Test
FrequencyyCyeles. Be sure it is long enough for
the relayito sepse and respond.

The GONGOF Action Tabsereen, is shown in Figure C.37.

/Converted Locations./Demonstratio
GOMGOF
GOMGOF

| Feport I%bno

ICUnlacls _'I 0-C4L

=
Delay
Diuration

=7

~

Source

v

ME =
Zera Crg! ISySIem 'l

N

-

x

Hz/Dsg @ of SEL 321/5EL-321 DEMO TEST*/Claze Demo/GONGOF
D: SEL-321 DEMO TEST® Serial No: SM 34034007

Last Edit: 19330510 15:12:47.410 Mig: SEL
Conditions [ Amgl [ Units
L& | Offset Frequency 625 |Hz
| B | Offzet Duration 5 Cycles
| C | Test Frequency E3.02 H=
D |Max On Time B00 | Cycles

Figure C.37 GONGOF Action Tab Screen
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Sense The GONGOF Sense fields are explained in Table C.40.

Table C.40 GONGOF Sense Fields

Field

Explanation

Pull-down List

Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whicCh Instrument or
input receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o tin the test. The sources

initialize and turn on as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action sources turnonh at'@ffset values and move to Action

values.

Frequency action thengseginsy The test stops as soon as the relay operates
or maximum on time is feached and the result is recorded as Pass or Fail.

Operation Graph

The GONGOF @peration Graph is shown in Figure C.38.

* Frequency

(A
(B)
(C) Testwvalue
(o)

B

Sense D

>

Offzet
Offset duration

W ax. on time

Time

Figure C.38 GONGOF Operation Graph
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GONGOI - Go/No-Go Current Test - | ProTesTPLAN, Z ProTesTPLAN

Description
One or more test sources are set to initial values, and a cufrentstep
change is applied. If the relay operates, when the Expected Value is set to
Op, the result is Pass. If the relay does not operate befere Maximum On
Time expires, the result is Fail.

Operation
GONGOI does an A to B current step changg.

Use
This macro performs setpoint testing'ofieveréurrent relays. Use DC
Action source to test a relay target, when contact or voltage sense signal
can be provided.

Notes

e To use DC Actionfset Action current frequency to DC; to use the

F2410 rectifigd®C source, use the source name DI. Phase should
be left blank.

e  With DC%Action.on the F2410, use an offset of 0 volts, and a
non-zero testigurrent (or vice versa), to ensure a sharp DC current
transitign, Jeeause of capacitive delay.

e Withs®C Agtion on the F2410, Pulse Duration should be at least
1.5 seconds (90 cycles at 60 Hz) to allow the F2410 to energize
to the t&st current, when going from 0 to test voltage. When going
from an elevated offset voltage to 0, Offset Duration should be
greater than 1.5 seconds (90 cycles at 60 Hz). F225x and F6000
DC sources respond immediately.
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Test Tab

On the GONGOI Test Tab screen (Figure C.39 on page C-76):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values fogthésotirge

connections between the instrument and the relays

3. Enter the source current amplitude ACTION and enter phase and

frequency values, except in the case of DCatests,

4. Enter test relay connections in the Sense“@onnections field when the

test relay is connected as a sense inpyt ogto a timer.

5. Enter the jumper connections in the Jumpers field.

Results The macrgjinitially displays the results for the
Current Test denditions. To display prior results,
click thegpullkdown arrow and select a prior test.
The GONCONI Test Tab Results fields are explained
in Table,C.471.

Save Results ClickiSave Results after running a test and select
the Rew results to save. When exiting the macro,
save/any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If batteryasimulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o

Table C.41 GONGOI Test Tab Results Fields

Field

Explanation

Expected Value

Select Op or No Op as desired result.

Result

Pass/Fail.
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The GONGOI Test Tab screen is shown in Figure C.39.

JConverted Locations/D emonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST/Class Dema/GONGOI
GONGOI! j Relay ID:  SEL-321 DEMO TEST" Serial Mo: SN 94034007
Last Edit:  1935-05-10 15:14:59.340 Mig: SEL .

Actinnl Prefau\tl Fleportl Notebookl ’A
a
Se | High | Low | Ampl | Phs | Freq | Results ICurrenl Test Conditions j 5 es te Results
va x| 5000 300 FL (Evmcted Vahie]
v so00 300 L Expected Value
i} ACTION |-22000  |FL
12 ACTION |20.0 FL

. O

Figure C.39 GONGOIW,Test Tab Screen

Sense Connections: |

Jumpers I

Action Tab
The GONGOI Action Tab Cofiditioms fields are explained in Table C.42.

Table C.42 GONGOI ActionNIab Conditions Fields

Field Explanation
Offset Current The initial current for all Action sources,
typically the normal load current.
Offset Duration How long to maintain the offset. Be sure it is
long enough for the relay to initialize.
Test C@rrent The test current to apply.
MaxOnime How long to maintain the test current. Be sure it
is long enough for the relay to sense and
respond.
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The GONGOI Action Tab screen is shown in Figure C.40.

/Converted Locations/D emonstration Test 50 Hz/Demo test of SEL 321/5EL-221 DEMO TEST*/Class Demo/GOMGOI

GONGEO! j Relay I[.): SEL-321 DEMO TEST® Serial Mo: SM 94094007 .
GONGOI Last Edit:  1993-05-14 11:55:50.000 Mfa: SEL
Test  Action | Prefault | Feport | Mateboak I l A

Sen

Condtions | Ampl
A | Offzet Cument 1] Ampz
Contacts = ||0-+C = =
I s ‘JI — | B | Offzet Duration 0 Cycie:
ety | Cpcles = [BE T =t Curent 12 A Amgs
Duratian [7 mSecs T D Max On Time 30 Cyles
Source = \/

Zero Crassing I Swpstem 'l

aN

Figure C.40 GONGOIAction Tab Screen

Sense The GONGOI Sense fields are explained‘in Table C.43.

Table C.43 GONGOI Sense Fields

Field Explanation

Pull-down List Selectsense transition: Contacts O—>C, etc.,
Yoltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Cligk RUN on the toolbar or press F12 to run the test. The sources
initialize as"follows:

o). Non-Action sources turn on at Preset values.

*,0 Action sources turn on at Prefault values, move to offset values
and then to Action values.

Current action begins. The test stops as soon as the relay operates or the

maximum on time is reached, and the result is recorded as either Pass or
Fail.
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Operation Graph
The GONGOI Operation graph is shown in Figure C.41.

& Current
fA) Offset
Test Value [T im (BT Gifset Duration
i i @ Max. Duration
i Time
Prefault Amplitude
Prefault B Sence C 0 Time
Duration

Figure C.41 GONGOI O@peration Graph

Prefault Tab

The Prefault tab is used for stéady state macros to assert initial conditions
before the values on the TeStab'and Action offset are applied. This
allows an initial state,of negmal,"balanced voltages and currents to be
applied for a duratién before®the macro action begins with faulted
voltage and incrgasing’current.

Operation When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

The, GONGOI Prefault Tab fields are explained in Table C.44.

Table C.44 GONGOI Prefault Tab Fields

Field Explanation

Source Name Source names are set on the Test tab and cannot
be modified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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GONGOV - Go/No-Go Voltage Test - V ProTesTPLAN,
Z ProTesTPLAN

Description
One or more test sources are set to initial values, andha veltage step
change is applied. If the relay operates, when the Expectéd Value is set to
Op, the result is Pass. If the relay does not operate pefore Maximum On
Time expires, the result is Fail.

Operation
GONGOV does an A to B voltage stepaghahge.

Use
This macro performs setpointtesting on under/overvoltage relays. Use
DC Action source to test afgauxiliary relay or a relay target when contact
or voltage sense signal can*beVprovided.

Notes

e To use DC AgtionpSet Action current voltage to DC; to use the

F2410 rectified DC source, use the source name DV. Phase
shouldwbe left blank.

e Withy®C Astion on F2410, use an offset of 0 volts, and a
nonszgro test voltage (or vice versa), to ensure a sharp DC voltage
tfansifion.

o, With/DC Action on F2410, Pulse Duration should be at least 1.5
seconds (90 cycles at 60 Hz) to allow the F2410 to energize to the
test voltage, when going from O to test voltage. When going from
offset voltage to 0, Offset Duration should be greater than 1.5
seconds (90 cycles at 60 Hz).
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Test Tab
On the GONGOV Test Tab screen (Figure C.42):
1. Select valid source names in the Src column.
2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.
3. Enter the source voltage amplitude ACTION andfentefphase and
frequency values.
4. Enter test relay connections in the Sense Coftections field when the
test relay is connected as a sense input of'tova timer.
5. Enter the jumper connections in the Jumpes field.
Results The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdownarrow and select a prior test.
The GONGOV Test Tab Results fields are
explained in, Table C.45.
Save Results Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.
Delete Results Glick Delete Results to display a window
eontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
NoTE If battery simulator voltage is needed, enter BT as a source and select
I amplitude;,or run the POWER macro.
o
Table €.45 GONGOV Test Tab Result Fields
Field Explanation
Expected Value Select Op or No Op as desired result.
Result Pass/Fail.
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The GONGOV Test Tab Screen is shown in Figure C.42.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST=/Class Demo/GONGOY

IGDNGDV j Relay ID: SEL-321 DEMO TEST* Serial No: SN 94034007 .
GONGOV Last Edi:  1999-05-10 15:17:31.430 Mig: SEL
Test |Action| F‘refaultl Fleportl Notebookl ’

Sic | High | Low [ émpl [ Phs | Fre HBSUItSICUHEanEStEDndItIDnS 3 Gave Fesul Qe\eteﬁesultsl

ACTION (0 60.000 el vl
120 50,000 Expected Value

240 B0.000

80 E0.000
E0.000
E0.000

0

Sense Connections: I

&

Jumpers: I

Action Tab

O

Figure C.42 GONGOV Test Tab Screen

The GONGOV Action Tal,Conditions fields are explained in Table C.46.

Table C.46 GONGOVY Action Tab Conditions Fields

Field

Explanation

Offset Voltage

The initial voltage for all Action sources,
typically the normal voltage.

Offset Puration

How long to maintain the offset. Be sure it is
long enough for the relay to initialize.

Test Voltage

The test voltage to apply.

Max.On Time

How long to maintain the test voltage. Be sure it
is long enough for the relay to sense and
respond.

doh ™ 72A-1585 Rev. C 8/02
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The GONGOV Action Tab Screen is shown in Figure C.43.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST/Clazs Demo/GONGOY

|GDNGEIV j HelayID: SEL-321 DEMO TEST* Serial Mo: SN 94034007 .
GONGOW Last Edit:  1999-05-1015:17:31.430 Mig: SEL
Test A "l Prefaultl Heport' Notebookl f-

Sen Condlions | Ampl | Urits
A Offzet Voltage 1200 |Valte
Contacts || 0-C ~ M
I Oniacts -JI — ||B | Offszet Duration 1] Cyiles
Delay 1 Cycles 7] |[C| TestYolkage 0 Woltyf
Duratian [ mSecs 7] D |Ma= On Time a0 Cyolgs
Source  [jga ﬂ v

Zem Ciossing ISource 'l

O

Figure C.43 GONGOV Action_Tab Screen

Sense The GONGOV Sense fields are explaipedyin Table C.47.

Table C.47 GONGOYV Sense 'Fields

Field Explanation

Pull-down List Selegt sénse transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
ifput receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RUN onythte toolbar or press F12 to run the test. The sources
initialize asfellows:
s . Non-Action sources turn on at Preset values.
* gAction values turn on at Prefault values, move to offset values and
then to Action values.

Voltage action begins. The test stops as soon as the relay operates and the
fésult is recorded as Pass or Fail.
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Operation Graph

The GONGOV Operation Graph is shown in Figure C.44.

Frefault Amplitude

A Voltage
(ArOffset
TeSt Value (B) Oﬂ:Set DUratiOn
P C) Max. Duration
: Time
Prefault E Sense C  Time
Duration

Figure C.44 ,GONGOYV Operation Graph

Prefault Tab

The Prefault tab is used for'steady state macros to assert initial conditions
before the values on the Jést tab and Action offset are applied. This
allows an initial state ofingrmal, balanced voltages and currents to be
applied for a duration before the macro action begins with faulted
voltage and icreasing current.

Operation

When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

The GONGOV Prefault Tab Fields are explained in Table C.48.

Table C.48 GONGOYV Prefault Tab Fields

Field

Explanation

Source Name

Source names are set on the Test tab and cannot
be modified.

Amplitude

Enter the desired amplitude.

Phase

Enter a phase in the range of -360.0° to 360.0°.

Frequency

The Frequency value is set on the Test tab.

Prefault Duration

Enter a duration for the Prefault condition.
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INDPUI - Inductive Pickup, Current - | ProTesTPLAN

Description

Current is applied to make the relay operate. Current ramps,downward
until the relay drops out. Current then ramps back upwntil the relay picks
up. Dropout and pickup values are recorded and the, aVerage calculated.
Expected value and tolerances are applied to the ayerage.

Operation

Current is applied at an initial amplitude fo féce the relay to operate. As
soon as the relay operates, current is immegdiately lowered to the ramp
starting current. The linear ramp moyes/dewn, until the relay drops out.
The macro then ramps back up,‘Until thegelay picks up again. Two
separate ramp rates are specified, $o that the ramp to dropout can move
quickly, followed by a slowergampback to pickup.

Use

This macro tests mining@im, piekup and dropout for current relays.

Notes

e The ifiitialMamplitude should be high enough to guarantee relay
operationylf the amplitude is too high, however, it may cause a
high'dggree of contact bounce as the relay operates. Because the
downWward ramp begins as soon as the relay operates, the ramp
may $ee unstable sense input and misinterpret the result. To filter
contact bounce, use a large amount of sense duration to hold the
initial pickup longer. Sense delay may also be helpful.

Test Tab
Op'the INDPUI Test Tab screen (Figure C.45 on page C-87):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the source
connections between the instrument and the relay.

3. Enter the source current amplitude ACTION and enter phase and
frequency values.

4. Enter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.

5. Enter the jumper connections in the Jumpers field.

G 72A-1585 Rev. C 8/02 C.85



INDPUI - Inductive Pickup, Current - | ProTesTPLAN
|

Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The INDPUI Test Tab Results fields are explained
in Table C.49.

Save Results Click Save Results after running a test afd select
the new results to save. When @xiting the macro,
save any macro changes and, results if they have
not already been saved.

Delete Results Click Delete Results togdisplay*a window
containing saved test #esults¥Select one or more
test results using the®mouse. Ctrl+click works as a
toggle action te selegt or'unselect items. Click OK
to complete deletion:

NoTE If battery simulator voltage is needed;enter BT as a source and select
' amplitude, or run the POWERacro.
- Table C.49 INDPUI Test Tab Results Fields
Field Explanation
Expected | Expected minimum pickup amplitude.
+ %/ % Plus/Minus tolerance.
Amplitude 1 Dropout amplitude.
Amplitude 2 Pickup amplitude.
Actual Average of Amplitude 1 and Amplitude 2; i.e.,
the minimum pickup.
%o Ertor Error.
Result Pass/Fail indication.
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The INDPUI Test Tab screen is shown in Figure C.45.

JiNDRUI
INDPLI

=

Test IActiDnl Fleport | Notebaok |

JCorwerted Locations/Demonstration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMOD TEST#/Class Demo/INDPUI

Relay ID:  SEL-321 DEMO TEST*
Last Edit:  1933-05-14 11:53:52.000

Serial Mo: SN 94034007
Mfg: SEL

L 4

S | Hih [ low [ Amol [ Phs | Fre

ACTION (0.0

BT

Fiesuts I Current Test Conditions j

[ {
‘ ave Remults elete Results
Evpected | | +% | -%| Ampltuded | Awpliode | ®etal | % Encr | Resuk |
1 1010

£0.000

p

Senge Connections: I

Jumpers: I

N

Figure C.45 INDPUNTest Tab Screen

Action Tab

The INDPUI Action Tab Cénditions fields are explained in Table C.50.

Table C.50 INDPUI Action Tab Conditions Fields

Field

Explanation

Tap Value

Tap setting used to calculate initial current,
usually set on the relay.

Initial Current

Multiple of tap asserted to pick up the relay at
the beginning of the test.

Max Time of Initial
Clnrent

Maximum time to apply the initial current
to guarantee the relay will operate.

Ramp Start Current

Start for the ramp, expressed as % of tap; e.g.
110%.

Delta Current #1

Unsigned step size for Ramp 1, looking for
dropout.

Delta Time #1

Delta time for each step of Ramp 1.

Delta Current #2

Unsigned step size for Ramp 2, looking for
pickup.

Delta Time #2

Delta time for each step of Ramp 2.
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Sense

Run

Hints

The INDPUI Action Tab screen is shown in Figure C.46.

JConverted Locations/Demanstration Test 60 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Dema/INDPUI
IINDPUI d Relay ID:  SEL-321 DEMO TEST™ Serial Mo: SM 94034007

DL Last Edit  1393-05-10 15:19:35.340 fg: SEL .
Test A | Heportl Notabookl ’l —
Sense Conditions [ &mpl
A | TapWalue 1
Contacts | ¥|[0->C = =
I ontacts -JI — '8 | Initial Cumrent 14
Delay. 0 Cucles 7| |LE] = time of Iritial Cumrent. 60 £
Duration [0 miecs ¥ [ID% Ramp Start Current e
Source  [}q j ILE | Delta Curent #1 0.008 | Amps
[LE| Delta Time: #1 1800 Bhcles
. |lG| Delta Current #2 0:00&, | Amps
Zero Crossing Systern ¥ B Delta Time #2 1DU_| Bycles

Figure C.46 INDPUI Action\Iab Screen

The INDPUI Sense fields are explaified inTable C.51.

Table C.51 INDPUI Sense Fields

Field Explanation

Pull-down List Selget,.sense transition: Contacts O—>C, etc.,
Voltage ©n—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Click RUN(fon the toolbar or press F12 to run the test. The sources
initializeaandhturn on as follows:

o 4Non-Action sources turn on at Preset values.

s WAction sources turn on at Offset values and move to Action
values.

Gurrent action then begins. The test looks for the initial relay pickup, a

dropout and a pickup. If the relay does not operate initially, an error is

foted. Similarly, errors are noted if the relay does not drop out, or if the
relay fails to pick up.

Use enough sense duration to ensure stability of the sense result. If the
Test reports equal dropout and pickup values that are the same as the
Ramp Start Current, it is likely that Sense Duration is too short. As a
result, contact bounce at the initial amplitude is being misinterpreted as

pickup, dropout, and pickup, before the ramp has taken a step. Make
Sense Duration longer.
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Operation Graph ()

The INDPUI Operation graph is shown in Figure C.47.
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INDPUYV - Inductive Pickup, Voltage - V ProTesTPLAN

Description

Operation

Use

Notes

Test Tab

Voltage is applied to make the relay operate. Voltage ramps dewnward
until the relay drops out. Voltage then ramps back up until the relay picks
up. Dropout and pickup values are recorded, and the awerage calculated.
Expected values and tolerances are applied to the average:

Voltage is applied at an initial amplitude to forcesthe relay to operate. As
soon as the relay operates, voltage is immediately lowered to the ramp
starting voltage. The linear ramp moves dowhy, until the relay drops out.
The macro then ramps back up, untilithe relay picks up again. Two
separate ramp rates are specified, so thatthe ramp to dropout can move
quickly, followed by a slower ramp"ack to pickup.

This macro tests minimum#Piekup and dropout for overvoltage relays.

e The initidhamplitude should be high enough to guarantee relay
operation, [fthe amplitude is too high, however, it may cause a
high degree%ef contact bounce as the relay operates. Because the
downward ramp begins as soon as the relay operates, the ramp
may see Wnstable sense input and misinterpret the result. Use a
large'amount of sense duration to hold the initial pickup longer.
Senséydelay may also be helpful.

OnINDPUYV Test Tab screen (Figure C.48):
1.1 Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the source
connections between the instrument and the relay.

3. Enter the source voltage amplitude ACTION and enter phase and
frequency values.

4. Enter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.

5. Enter the jumper connections in the Jumpers field.
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Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The INDPUV Test Tab Results fields are explained
in Table C.52.

Save Results Click Save Results after runningia tést and select
the new results to save. Whien'exiting the macro,
save any macro changes,andiresults if they have
not already been saved.

Delete Results Click Delete Resultsite display a window
containing saved test results. Select one or more
test results using®the mouse. Ctrl+click works as a
toggle actien to select or unselect items. Click OK
to complete, deletién.

NoTE If battery simulator voltage is,ne€eded, enter BT as a source and select
' amplitude, or run the POWER macro.
- Table C.52 INDPUYV Test Tab Results Fields
Field Explanation
Expected V Expected minimum pickup amplitude.
+ %/— % Plus/Minus tolerance.
Amplitude 1 Dropout amplitude.
Amplitude 2 Pickup amplitude.
Adtual Average of Amplitude 1 and Amplitude 2; i.e.,
the minimum pickup.
%, Efror Error.
Result Pass/Fail indication.
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The INDPUV Test Tab screen is shown in Figure C.48.

NDPLIV
INDPLY

Test IACIion' Report | Motebook |

/Convered Locations/D'emonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class DemadINDPLY

Relap|D:  SEL-321 DEMOD TEST*
Last Edit:  1933-05-1015:23:23.500

Serial Mo: SN 94034007
Mfg: SEL

Sic | High | Low | ampl | Phs | Fe

Results ICurrenl Test Conditions

vE x|

ACTION 0.0

FL I Erpected ¥ [ +% | -%| Ampliudel | Ampitude? | Asiual [S%Efior |
5 5 5

Sense Connections: I

Jumpers: I

X
N

Figure C.48 INDPUV. Testdlab Screen

Action Tab

The INDPUV Action Tab Conditionssfields are explained in Table C.53.

Table C.53 INDPUYV ActionTab"Conditions Fields

Field

Explanation

Tap Value

Jap setting used to calculate initial voltage,
usually set on the relay.

Initial Voltage

Multiple of tap asserted to pick up the relay at
the beginning of the test.

Max Time,of Thitial
Veltage

Maximum time to apply the initial voltage, to
guarantee the relay will operate.

Ramp'Start Voltage

Start for the ramp, expressed as % of tap; e.g.,
110%.

Delta Voltage #1

Unsigned step size for Ramp 1, looking for
dropout.

Delta Time #1

Delta time for each step of Ramp 1.

Delta Voltage #2

Unsigned step size for Ramp 2, looking for
pickup.

Delta Time #2

Delta time for each step of Ramp 2.
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Sense

Run

The INDPUV Action Tab screen is shown in Figure C.49.

JConverted Locations/D emonstation Test 50 Hz/Demo test of SEL 321 /5EL-321 DEMO TEST*/Class Demo/ANDPUY
INDFUY j FelayID:  SEL-321 DEMO TEST® Serial No: SN 34034007
INDRUY Last Edit:  1999-05-1015:22:23.500 Mfg: SEL .

I Heportl Notabookl ’A

Test

Genss Conditions:

= | P = L& Tap Y alue 55 ol
IContacts ‘JID >t — |LB ] Initial Yoltkage 1.5 s, )
Delay. 15 Cycles = |[E M time of Initial ‘Yoltage. _]1_ Cer
Duration {5 mSecs 7| 15| Fiamp Start Voltage [ 4V A ™

Source [y j |LE | Delta oltage #1 0 Molts
|LE | D elta Time H1 & 30 Fycles

B Bt m |G| Delta Voltage #2 0.7 Yalks
H D elta Time #2 _|3vn Cycles

Figure C.49 INDPUV#Action Tab Screen

The INDPUV Sense fields are explaipedin Table C.54.

Table C.54 INDPUYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Cliek RUN on the toolbar or press F12 to run the test. The sources
initialize and turn on as follows:

oW .Non-Action sources turn on at Preset values.

o Action sources turn on at Offset values and move to Action
values.

Voltage action then begins. The test looks for the initial relay pickup, a

dropout and a pickup. If the relay does not operate initially, an error is

noted. Similarly, errors are noted if the relay does not drop out, or if the
relay fails to pick up.
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Hints Use enough sense duration to ensure stability of the sense result. If the
test reports equal dropout and pickup values that are the same as the
Ramp Start Voltage, it is likely that Sense Duration is too short. As a
result, contact bounce at the initial amplitude is being misinterpreted as
pickup, dropout, and pickup, before the ramp has taken afstep®Make

Sense Duration longer.

Operation Graph

The INDPUYV Operation Graph is shown in Figure C:50.

& Voltage
=1

DT F1-E G S {DIRamp Start Yoltage
_ITlil_,TF (E)a Voltage #1
A F , 5 {Fia Time #1

4 Tap WValue
(B} Initial Woltage
() Max On Time of (B}

(& Voltage #2
(HA Time #2

Eropeut

] ™ Time
Pickup

Figure/C.50 INDPUYV Operation Graph
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LRAMPF - Linear Ramp, Frequency - F ProTesTPLAN, V ProTesTRLAN

Description

Operation

Use

Notes

The frequency of one or more AC sources is ramped frdm.an offset value
until the relay operates, or until a limit frequency istteached/(recorded as
No Op, for No Operation).

The frequency of all ACTION sources is ramped at the specified
Hertz/second rate. Sources can be at différentgharmonics; e.g. one
current can be at 60 Hz (or 50 Hz), and_ anether at 120 Hz (or 100 Hz), to
test harmonic restraint on a differential relay.

This macro tests the operating frequency of different relays.

scF225x and F6000yinstruments can ramp at a rate down to 0.001
Hz/sec; heWevet, F2100, F2200, F2500, F2350 and F2700
instruménts gannot ramp frequency slower than 0.02 Hz/sec.
Rampytates.ab64ove 10 Hz/sec lose one decimal digit of
resolution

Oné¢ sautee can have an Action frequency, while all others are at
base fregliency, as long as the Action is Source 1 of the Master
E2000. Any source on the F6000 can be Action. Enter ACTION
fomene source frequency, and indicate the frequency reference
fowrthe others: FX (crystal) or FL (line). When the Test is run,
ProTesT will verify that the Action source is indeed Source 1 of
the Master F2000.

The F6000 does not have FL or FE setting. Map this to the

FX setting.

Source 1 of the Master F2000 can, instead, be set to FX base
frequency, and all other sources can have ACTION frequency.
Any source on the F6000 can be FX.

F2000 base frequency has a range of 25 to 99.99 Hz. Harmonics
allow frequencies up to 2000 Hz in F225x and 1000 Hz for the
F6000. Macro frequencies can be specified up to 1999 Hz as long
as ProTesT can find a harmonic to cover the required range.
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Test Tab

NOTE

On the LRAMPF Test Tab screen (Figure C.51):
1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.

3. Enter the source frequency ACTION and enter amplitide and phase
values.

4. Enter test relay connections in the Sense Coftections field when the
test relay is connected as a sense input of'tova timer.

5. Enter the jumper connections in the Jumpess field.

Results The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdownarrow and select a prior test.
The LRAMPRJestTab Results Fields are explained
in TableL'55.

Save Results Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.

Delete Results Glick Delete Results to display a window
eontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

If battery simulator voltage is needed, enter BT as a source and select
amplitude;,or run the POWER macro.
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Table C.55 LRAMPF Test Tab Results Fields

Field Explanation
Expected F Expected operate value, in Herfz.
+ Hz/- Hz Plus/minus tolerance in 0.001 "z for F225x and

F6000 instruments, 0.01 Kz otherwise; used for
Pass/Fail calculation.

Actual Recorded test result.
Error Error in Hertz.
Result Pass/Fail indi¢ation.

The LRAMPF Test Tab screen is shewm,in Figure C.51.

fConverted Locations/Demonstrate b acros/E=ercis 10 /| Frequency/Show Freq. Macros/E asic

IBasic d 1D: 0 Frequency Serial Mo:
LRAMPF it Mig: s
Test |Acti0n| Heportl Notebookl
S | High | Low | Amgl 3 Results IEurrent Test Conditions j Save Results | Delete Results
l\:A g% gg i ';SDDN Expected F_| +Hz | -Hz | Actual | Enor | Result
-I—' j — 59.88 0.0z 002
_'_ y

h W

Senze Eonnectio*i
- 2

f\@

Figure C.51 LRAMPF Test Tab Screen
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Action Tab
The LRAMPF Action Tab Conditions fields are explained in Table C.56.

Table C.56 LRAMPF Action Tab Conditions Fields

Field Explanation

Offset Frequency Initial frequency for all Actiofy sourees.

Offset Duration How long to maintain the offset, Note that offset
duration is measured in Offset’Frequency cycles.

Ramp Rate Rate of change of fréquency. Rate is in
Hz/second.

Frequency Limit Frequency atWhichythte ramp stops if the relay

does not,operate.

The LRAMPF Action Tab screeffis shéwn in Figure C.52.

/Converted Locations/Demonstrate M acros/E xercis aNFZED Frequency/Show Freq. Macros/B asic
B asic j D 50 Frequency Serial Ma:
LRAMPE 1993-05-12 14:02:07.550 Mig: wax
Report I Notem

Test

Sense Condttions [ &mal [ Units
A | Offset Freguency [=a] Hz
IE tact 'l 0-:C & =
ortacte I e | LB | Offset Duration 300 | Cucles
Delay |0 [Cucl= ) [ +- Famp Fate 002 Hz/Sed
Duration [ V‘ ~ D
Source  [yip E | Frequency Limit 538 |H=

v
Zero Crozsing ‘System i’

Figure C.52 LRAMPF Action Tab Screen

Sense ThHe LRAMPF Sense fields are explained in Table C.57.

Table C.57 LRAMPF Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.
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Run Click RUN on the toolbar or press F12 to run the test. The souch
initialize and turn on as follows:

e Non-Action sources turn on at Preset values. r's
e Action sources turn on at Offset values and mo@\ction

t
recorded. If the relay does not operate, a No Op ded. This is

desirable if the relay should not operate. 0
Operation Graph

The LRAMPF Operation graph is showa imEigure C.53.
A Frequency %

E _____________________________

values.
The test stops as soon as the relay operates and % ude is

(A) Offset

(B) Offset Duration
(C) +/- Ramp Rate
(D)

(E) Limit Value

O Figure C.53 LRAMPF Operation Graph
L 4 \

O
Q>®

L 4
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LRAMPI - Linear Ramp, Current - | ProTesTPLAN

Description

Operation

Use

Notes

One or more current sources are ramped from an offset apiplitude until
the relay operates, or until a limit amplitude is reached¥gecorded as
No Op, for No Operation).

Use this macro to test reach at a specific angle for a digtance relay —
hence the macros named Reach Linear Ramp Curreht, RCHLRI. RCHLRI
and LRAMPI are identical. If you have both V anéhZ ProTesTPLANS, use
the name you prefer.

One or more current sources are ramped simitltaneously, using the same
Action conditions. One or moregvoltage presets can be applied. Sources
can have different phase angles, répresenting phase offset. Sources can
be at different harmonics; e.g._.one cufrent can be at 60 Hz (or 50 Hz),
and another at 120 Hz (or 100,Hz),to test harmonic restraint on a
differential relay.

This macro tests@@hmic reach of current-operated directional distance
relays at specific phase angles; Pickup/dropout of overcurrent relays;
Minimum pickéipahd harmonic restraint for differential relays with
harmonic ingush(restraint.

e, To minimize test time and heating, use an offset as close to the
expected operating point as possible.

e ®Most relays that can be tested with RCHLRI or LRAMPI can be
tested faster using RCHBOI or BSRHOI, the binary search macro.
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Test Tab

On the LRAMPI Test Tab screen (Figure C.54 on page C-102):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values fogthésotirge

connections between the instrument and the relays

3. Enter the source current amplitude ACTION and enter phase and

frequency values.

4. Enter test relay connections in the Sense“@onnections field when the

test relay is connected as a sense inpyt ogto a timer.

5. Enter the jumper connections in the Jumpers field.

Results The macrgjinitially displays the results for the
Current Test denditions. To display prior results,
click thegpullkdown arrow and select a prior test.
The LRAMPI Test Tab Results fields are explained
in TableyC.58 on page C-102.

Save Results ClicksSave Results after running a test and select
the Rew results to save. When exiting the macro,
save/any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If batteryasimulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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Table C.58 LRAMPI Test Tab Results Fields

Field

Explanation

Expected |

Expected operate value, in Amps.

+ 0/0/— %

Plus/minus tolerance percentage, tsed for
Pass/Fail calculations.

Actual

Recorded test result.

% Error

Error.

Result

Pass/Fail indication.

The LRAMPI Test Tab screen is showiyin Higure C.54.

Pickup

LRAMPI

AConverted Locations/Demaonstrate kacros/E xercize Macros genefig/Overcurrent Macro/Pickup
j Fielay ID: Serial No:
LastK Mfg: GE

Aclinnl Plelaultl F\epnrtl anehnnkl y ~
Sic | High | Low | Arnpl [ Phe [ Fre esults IEmentTest Conditions j Save Results | Delete Results
ns ACTION 0.0 Ly cted | [ +% | -%| Actual | %Emor | Resul
4N 1010
I '
ET N4
o 4
A w—— 4
Sense Connections: |
Jumpers: I
f‘ U
A

Figure C.54 LRAMPI Test Tab Screen
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Action Tab
The LRAMPI Action Tab Conditions fields are explained n Table C.59.

Table C.59 LRAMPI Action Tab Conditions Fields

Field Explanation
Offset Current The initial amplitude of the Action source.
Offset Duration How long to maintaip the¥effset. If no offset is

wanted, enter O cycles!

Delta Current Step size of ramptilUse & minus sign for a
downward rapips

Delta Time How long eachiamp step is held while waiting
for a sense!

Current Limit Theyamplitude at which the ramp stops if the

relay dees, hot operate.

The LRAMPI Action Tab sereen is shown in Figure C.55.

sz Macios B0 HzAAL generic/0vercurrent Macra/Pickup
: Relay ID: 1AL generic Serial Mo
LRAMPI Last Edit: fg: GE

Conditions [ &l [ Units

L& | Offet Currert 095  Amps
| B | Offset Duration 30 Cycles

|C|+/- Delta Cument 0.005 |Amps
Durgtion [ mSecs | D Delta Time 300 Cycles

il E | Current Limit 1.2 |Amps

So -
.
a ing ISyslem 'l

Q\

Figure C.55 LRAMPI Action Tab Screen
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Sense The LRAMPI Sense fields are explained in Table C.60.

Table C.60 LRAMPI Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument or
input receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources
initialize as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action values turn on atiPrefault values, move to offset values and
then to Action values,

The test stops as soon as th@welay operates and the amplitude is
recorded. If the relay does not operate, a No Op is recorded. This is
desirable if the relay shouldwot operate.

Hints e Use OffsépCufrent = 0, and non-zero Offset Duration if polarizing
voltage mustige applied before the Action.

e Test results depend on the ramp rate — too fast causes overshoot,
too sfew stresses the relay and takes more time. Start with a slow
ratel\using values that give a stable, acceptable result. Then
reduce™the delta time until the result is no longer stable. Find the
fastestramp that is acceptable.

e forexample, set Delta Current to a range of 10 to 20 percent of
the tolerance amplitude. If the Expected Value is 1 Amp with a
tolerance of +10%, the tolerance amplitude is 1.0 X 10%, which
equals 0.1, resulting in a Delta amplitude of 0.01 to 0.02 Amp
(10% to 20% of .01).

e Set Delta Time to be two to five times the nominal relay operating
time for best accuracy. Use one to two times for lowest heat and
shortest test time.
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Operation Graph
The LRAMPI Operation graph is shown in Figure C.56.

A Current
) R ———————. &
: (&) Offset
(B} Offset Duration
: (C) +- Awalue
: (07 ATime
Prefault Amplitude (E) Limit Value
A :
Prefault B Sense Time
Duration

Figure C.56 LRAMRPI Operation Graph

Prefault Tab

The Prefault tab is used far.steady state macros to assert initial conditions
before the values on theslesttab and Action offset are applied. This
allows an initial state ©f normal, balanced voltages and currents to be
applied for a dufation befére the macro action begins with faulted
voltage and increasing current. The LRAMPI Prefault Tab fields are
explained in Table'€.61.

Operation When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

TablesC.61 LRAMPY Prefault Tab Fields

Field Explanation

Source Name Source names are set on the Test tab and cannot
be modified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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LRAMPV - Linear Ramp, Voltage - V ProTesTPLAN

Description

Operation

Use

Notes

One or more voltage sources are ramped from an offset apiplitude until
the relay operates, or until a limit amplitude is reached¥gecorded as
No Op, for No Operation).

Use this macro to test reach at a specific angle for a digtance relay —
hence the macros named Reach Linear Ramp Voltage, RCHLRV.

RCHLRV and LRAMPYV are identical. If you have'hoth'l and Z
ProTesTPLANS use the name you prefer.

One or more voltage sources are ramped simultaneously, using the same
Action conditions. One or moregvoltage presets can be applied. Sources
can have different phase angles, répresenting phasor offset. Sources can
be at different harmonics; e.g..one voltage can be at 60 Hz (or 50 Hz),
and another at 120 Hz (or 100,Hz).

This macro tests Qhmigreach of voltage-operated directional distance
relays at specifieyphase angles; Pickup/dropout of overvoltage or
undervoltage relays:

e 4o minimize test time and heating, use an offset as close to the
expected operating point as possible.

*» Most relays that can be tested with RCHLRV or LRAMPV can be
tested faster using RCHBOV or BSRHOV, the binary search
macro.

& For maximum source VA, use a source in the high end of a
voltage range.
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Test Tab

On the LRAMPYV Test Tab screen (Figure C.57 on page C-108):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values fogthésotirge

connections between the instrument and the relays

3. Enter the source voltage amplitude ACTION and enter phase and

frequency values.

4. Enter test relay connections in the Sense“@onnections field when the

test relay is connected as a sense inpyt ogto a timer.

5. Enter the jumper connections in the Jumpers field.

Results The macrgjinitially displays the results for the
Current Test denditions. To display prior results,
click thegpullkdown arrow and select a prior test.
The LRAMPVTest Tab Results fields are explained
in Table,C.62 on page C-108.

Save Results ClickiSave Results after running a test and select
the Rew results to save. When exiting the macro,
save/any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If,battery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
[
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Table C.62 LRAMPY Test Tab Results Fields

Field Explanation
Expected V Expected operate value, in volts.
+ %/ % Plus/minus tolerance percentage, tised for

Pass/Fail calculation.

Actual Recorded test result.
% Error Error.
Result Pass/Fail indication.

The LRAMPYV Test Tab screen is shown in Figure C.57.

/Converted Locations/Demonstrate M acros/Exercise Macios 250 uency'show Freq. Macros/0.K. do DC too
ID'K' do DC too j Relay I0: Serial No:

LRAMPY Last Edit: Il fig: e
Test |Action| F‘refaultl Fleportl Notebookl P ) N

esults iEurrent Test Conditions ﬂ Save Results I Dielete Results

Sic [ High | Low | Ampl [ Phs [ Fre
ACTION 3
cted W | +3% [ -%| Actual | %Enor | Result
i} 0500 0.0 AJED.000 0 110
| -
g " X
ET e 4
X
. A wm— 2
Senze Connections: |
Jumpers: I
‘ a

Figure C.57 LRAMPYV Test Tab Screen
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Action Tab
The LRAMPV Action Tab Conditions fields are explained in Table C.63.

Table C.63 LRAMPYV Action Tab Conditions Fields

Field Explanation
Offset Voltage The initial amplitude of the Action source.
Offset Duration How long to maintaip the¥effset. If no offset is

wanted, enter 0 Cyclest

Delta Voltage Step size of ramptilUse & minus sign for a
downward rapips

Delta Time How long eachiamp step is held waiting for a
sense,

Voltage Limit Theyamplitude at which the ramp stops if the

relay dees, not operate. The range is determined
by'the Offset Voltage or the voltage limit, which
ever is'larger.

Note: Best accuracy is obtained if you use a
source in the high end of its range.

The LRAMPYV AgtiomwTab screen is shown in Figure C.58.

#Converted Loate Macros/Exercise Macros B0 Hz/F2250 Frequency/Shaw Freq. Macros/0.K. do DC too

ID'K' do DGtao j RelayID:  F2250 Frequency Sernial Nao:
Last Edit: fg: wws
T st \ clion 'faultl Fleportl Nolebookl
Conditions [ Ampl [ Urits
= L& | Ciffset Voltage 0 Vaolts
— | LB | Ciifset Duration 0 Cycles
! Cycles = [T+ Dehavolage |01 [Volis
& ation [ mSecs T |0 | Delta Time 10 Cycles
ource  [pya ﬂ E |'/cltage Limit 20 Wolks

Zero Crossing I Swpstem 'l

Figure C.58 LRAMPV Action Tab Screen
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Sense The LRAMPYV Sense fields are explained in Table C.64.
Table C.64 LRAMPV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument or
input receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources
initialize as follows:

e Non-Action sources turn‘on*agPreset values.

e Action values turn on atiPrefault values, move to offset values and
then to Action values,

The test stops as soon as th@welay operates and the amplitude is
recorded. If the relay does not operate, a No Op is recorded. This is
desirable if the relay shouldwot operate.
Hints e Use Offség\Voltage, and non-zero Offset Duration if polarizing
current musti¥e applied before the Action.

e Test results depend on the ramp rate — too fast causes overshoot,
too sfew stresses the relay and takes more time. Start with a slow
ratel\using values that give a stable, acceptable result. Then
reduce™the delta time until the result is no longer stable. Find the
fastestramp that is acceptable.

s [forexample, set Delta Voltage to a range of 10 to 20 percent of
the tolerance amplitude.

e Set delta time to be two to five times nominal relay operating time
for best accuracy. Use one to two times for lowest heat and
shortest test time.

e Test results depend on the ramp rate — too fast causes overshoot,
too slow stresses the relay and takes more time. Start with a slow
rate, using values that give a stable, acceptable result. Then
reduce the Delta time until the result is no longer stable. Find the
fastest ramp that is acceptable.
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Operation Graph

The LRAMPYV Operation graph is shown in Figure C.59.

A Voltage
E _________ Rt b bbbt . ©
(AFOffset
' {B) Offset Duration
(C)+- Avalue
(D) ATime
Prefault Amplitude [E] Limit value
A i
Prefault B Sense Ti-rrne
Duration

Figure C.59 LRAMPV @peration Graph

Prefault Tab

The Prefault tab is used foffsteady state macros to assert initial conditions
before the values on the Tesgtab and Action offset are applied. This
allows an initial state 6f pésmal, balanced voltages and currents to be
applied for a dugation before the macro action begins with faulted
voltage and in€reasing current. The LRAMPYV Prefault Tab fields are
explained inffable C.65.

Operation

When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table C.65 LRAMPYV Prefault Tab Fields

Field

Explanation

Source Name

Source names are set on the Test tab and cannot
be modified.

Amplitude

Enter the desired amplitude.

Phase

Enter a phase in the range of -360.0° to 360.0°.

Frequency

The Frequency value is set on the Test tab.

Prefault Duration

Enter a duration for the Prefault condition.

'doh ™ 72A-1585 Rev. C 8/02
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MAXTAI - Maximum Torque Angle, Current - Z ProTesTPLAN

Description
The phase of one or more AC currents is rotated from gffsetyin one
direction, looking for lead dropout. Phase then retutns to the offset and
rotates in the other direction, looking for lag dropout,, The simple average
determines the maximum torque angle.
It is also possible to use MAXTAI for pickup testse

Operation
The phase of all ACTION sources is rotated"at the specified rate. Mark AC
source phases ACTION, or A-120 ot A4 120 for phase offset, and enter
values for amplitude and frequencye

Use
This macro tests phase and*distance relays.

Test Tab

On the MAXTAlfTestiTabasCreen (Figure C.60 on page C-115):
1. Select valid 'sedirce names in the Src column.

2. Use the Hightand Low fields to enter values for the source
connectionsibetween the instrument and the relay.

3. Entef'soureé phases ACTION or A-120, A+120, etc. and enter
amplitude and frequency values.

4. JEntertest relay connections in the Sense Connections field when the
tesgrelay is connected as a sense input or to a timer.

5. 4Enter the jumper connections in the Jumpers field.
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________________________________________________________________________________________|

Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The MAXTAI Test Tab Results fields are explained
in Table C.66.

Save Results Click Save Results after running a test afd select
the new results to save. When @xiting the macro,
save any macro changes and, results if they have
not already been saved.

Delete Results Click Delete Results togdisplay*a window
containing saved test #esults®Select one or more
test results using the®mouse. Ctrl+click works as a
toggle action te selegt or'unselect items. Click OK
to complete deletion:

NoTE If battery simulator voltage is needed;enter BT as a source and select
' amplitude, or run the POWERacro.

Table C.66 MAXTAI Test Tab Results Fields

Field Explanation

Expected Angle Line angle copied from Action tab; i.e.,
Maximum Torque Angle setting.

Tolerance +/~ +/— degrees tolerance.
Lead Dropout Recorded operate angle of relay in lead
Anglé direction.

Lag Dropout Angle | Recorded operate angle of relay in lag direction.

Max Tergue Angle | Average of recorded Lead and Lag dropout
angles; should be close to Line Angle. Error is
measured with respect to the Line Angle.

Efror Error in degrees.

Result Pass/Fail.
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The MAXTAI Test Tab screen is shown in Figure C.60.

/Converted Locations/Demonstration Test B0 Hz/Demonstration test of SEL 321 Distance/SEL-321 DEMO TEST*/Show in a Class/M1P.21 AB MTA
|M‘IF'.Z1 5B MTA j Relay ID:  SEL-321 DEMO TEST* Serial Ma: SN 94094007
MAXTAl Last Edit.  1993-05-12 12:14:12.050 Mia: SEL .

|Actinn | Report | Mateboak I

Sz | High | Low | Arnpl | Phs | Fre Results [0y yrent Test Conditions 3 §MESUI DeleteHesuItsl
VA x| 2000 300 (0
vE 000 |B00 &0 s

Ve B0 1200 6D Eipected Ande
1 3502 ACTION &0 Load Dronout &ndle
|—LeadUropout Anale |
12 3802 A180 (60 Laq D A
I LemBuopeelisndz
3 0000 (00 60.000 TETETY T
BT 175 ax Torgue Angle
Errar Q|
Result
Senze Connections: I
Jumpers: I

ON

Figure C.60 MAXIATest Tab Screen

Action Tab
The MAXTAI Action Tab @onditiens fields are explained in Table C.67.

Table C.67 MAXTAI Action Tab Conditions Fields

Field Explanation

Line Angle Initial phase for all Action sources, set to
presumed angle of maximum torque.

Line Angle How long to maintain the initial phase. Be sure it

Duration is long enough for the relay to pick up.

Delta¥Angle Increment of phase rotation, in degrees. Can be
positive or negative, which determines whether
lead or lag direction is done first.

Delta Time How long to hold each phase step, during
rotation. Measured in cycles.

Angle Limit How many degrees to go from Line Angle before
stopping ramp if the relay does not operate. The
same limit is used in each direction.

doh ™ 72A-1585 Rev. C 8/02
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Sense

Run

Hints

The MAXTAI Action tab is shown in Figure C.61.

/Converted Locations/Demonstiation Test B0 Hz/Demonstration test of SEL 321 Distance/SEL-321 DEMO TEST=/Show in a Class/M1P.21 AB MTA
|M1F'Z1 A5 MTA j Relay ID:  SEL-321 DEMO TEST* Serial Mo: SN 94034007
MAKTAI Last Edit  1993-05-12 12:14:12.050 Mia: SEL .

| Fieport | Motebook | ’ P -

Test i

Sen Conditions
A |Line Angle
Contacts = ||C->0 hd =
I oniacts ‘JI — |[B| Duration of Line Angle B0 B
Delay. 0 Cycles | B D elta Angle Y 4
Duration [g miecs ¥ IO | Delta Time 100 | eles
Source [ ﬂ E | Delta Angle Linit 100° Beg

Zero Crossing Sypstemn | ¥ l

Figure C.61 MAXTAlAction Tab

The MAXTAI Sense fields are explaineéhinTable C.68.

Table C.68 MAXTAI Sense Fields

Field Explanation

Pull-down List Selectisense transition: Contacts O—>C, etc.,
Voltage! On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Click RUN'en the toolbar or press F12 to run the test. The sources
initialize aad ttrn on as follows:

¢ Nen-Action sources turn on at Preset values.

® “Action sources turn on at Offset values and move to Action
values.

Phase action then begins. The test stops as soon as the relay operates and
the phase is recorded. Phase returns to offset, waits, and begins ramping
in the other direction. If the relay does not operate, a No Op is recorded.

MAXTAI can be used as a pickup test. Set the Line Angle equal to MTA
+/- 180 degrees. Phase will ramp into the operate zone of the relay from
each direction, lead and lag. The average of the two pickup points will
be MTA +/- 180 degrees.

C-T16
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Operation Graph ()

The MAXTAI Operation graph is shown in Figure C.62.
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MAXTAV - Maximum Torque Angle, Voltage - Z ProTesTPLAN

MAXTAYV - Maximum Torque Angle, Voltage - Z ProTesTPLAN

Description
The phase of one or more AC voltages is rotated from offsgt insene
direction, looking for lead dropout. Phase then returns'te, the offset and
rotates in the other direction, looking for lag dropout. Jhe simple average
determines the maximum torque angle.
It is also possible to use MAXTAV for pickup tests.

Operation
The phase of all ACTION sources is ramped, atthe specified rate. Mark
AC source phases ACTION, or A—120 ot A% 120 for phase offset, and
enter values for amplitude and frequenegy.

Use
This macro tests phase and digtaneggelays.

Test Tab

On the MAXTAV Teét Tab screen (Figure C.63 on page C-120):
1. Select valid soureeé’'names in the Src column.

2. Use the High,anehLow fields to enter values for the source
connections between the instrument and the relay.

3. Enter sofirce pases ACTION, or A—120 or A+120, etc. and enter
amplitude and frequency values.

4. Enter testyelay connections in the Sense Connections field when the
tést relay is connected as a sense input or to a timer.

54 Enterthe jumper connections in the Jumpers field.
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Results

Save Results

Delete Results

The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The MAXTAV Test Tab Results fields are explained
in Table C.69.

Click Save Results after runningia tést and select
the new results to save. Whien'exiting the macro,
save any macro changes,andiresults if they have
not already been saved.

Click Delete Resultsite display a window
containing saved test results. Select one or more
test results using®the mouse. Ctrl+click works as a
toggle actien to select or unselect items. Click OK
to complete, deletién.

NoTE If battery simulator voltage is,ne€eded, enter BT as a source and select

' amplitude, or run the POWER macro.

Table C.69 MAXTAYV Test Tab Results Fields

Field

Explanation

Expected Angle

Line angle, copied from Action tab; i.e.,
Maximum Torque Angle setting.

Toleranceft/+

+/— degrees tolerance.

Lead Dropqu
Afigle

Recorded operate angle of relay in lead
direction; i.e., when swinging in
counter-clockwise direction.

kag Dyopout Angle

Recorded operate angle of relay in lag direction;
i.e., when swinging in clockwise direction.

Max Torque Angle

Average of recorded Lead and Lag dropout
angles; should be close to Line Angle. Error is
measured with respect to the Line Angle.

Error

Error in degrees.

Result

Pass/Fail.
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Action Tab

The MAXTAV Test Tab screen is shown in Figure C.63.

4+ ProTesT - [Test: MTA /Ph-Ph{V.MAXTAV]
ﬁQatabase Edit Macro Setup View Tools Window Help L

S E R RES A

MAXTAY Al voltages with same angles

Test |Al:1i0n | Reportl Notebookl m

JREGION{SUBSTATION/TERMINAL/r0.01.16:1.60.03a/K0-41 3+ 3% MTA {Ph-Phv
b TA JET-Eh Felay |D:  r0.01.16:x1.60.0
LastEdit:  1999-11-22 09:02:09.

L W AR o4
Src High I Lo I Ampl I Phs I Freg | Results ICurrentTestConditions j
W = |7 30 ACTION  BO.000 N |
— ‘ Degrees
B 3 30 A-120 £0.000 EXDM a5 =
T 9 70 A-240 £0.000 Tol an! 5
e a6 i coon | ot
-,
: ropout Angle
E 17 16 0000 00 §0.000 —
ue Angle
Errar
& P Fesult

Sense Connections: |1'4 \
Jumpers: |12—1 4-16 for KD-41/Farw:. J)

S

Figure C.63“MAXTAV Test Tab Screen

The MAXTAV Actiog Tab Conditions fields are explained in Table C.70.

Table C.70 MAXTAVi4Action Tab Conditions Fields

Field Explanation

Line Angle Initial phase for all Action sources, set to

presumed angle of maximum torque.

LinevAngle How long to maintain the initial phase. Be sure
Puration it is long enough for the relay to pick up.
Deélta Angle The degree increment of phase rotation. Can be

positive or negative, which determines whether
lead or lag direction is done first.

Delta Time How long to hold each phase step, during

rotation. Measured in cycles.

Angle Limit How many degrees to go from Line Angle,

before stopping ramp, if the relay does not
operate. The same limit is used in each
direction.

C-120
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The MAXTAV Action Screen is shown in Figure C.64.

/Converted Locations/D emonstration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMO TEST#/Class Demo/MAKTAY

IMAXTAV j Relay ID' SEL-321 DEMO TEST* Serial No: SM 94034007 .
MAKT Ay Last Edit:  1399-05-1015:23:43.040 Mfg: SEL
Test ih | Heportl Notebook' l VN

Senze Conditions B
A | Line Angle -20 JEQ
Contacts *]|0-:C = =
oracs ‘JI = | LB | Duration of Line Andle g | CVGlEs
Dela}l. U Cycles 7] [[C| Delta Angle y 4¢3 . ""E
Duration [g miecs v DY Delta Time o 3
Souwrce  [pg ﬂ E | Delta Angle Limit

Zero Croszing ISystem - I

Figure C.64 MAXTAV,Action Screen

Sense The MAXTAV Sense fields are explainedin Table C.71.

Table C.71 MAXTAYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Yoltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Cliek RUN on the toolbar or press F12 to run the test. The sources
initialize and turn on as follows:

*%.Non-Action sources turn on at Preset values.
o Action sources turn on at Offset values and move to Action
values.

Phase action then begins. The test stops as soon as the relay operates and
the phase is recorded. Phase returns to offset, waits, and begins ramping
in the other direction. If the relay does not operate, a No Op is recorded.

Hints MAXTAV can be used as a pickup test. Set the Line Angle equal to MTA
+/— 180 degrees. Phase will ramp into the operate zone of the relay from
each direction, lead, and lag. The average of the two pickup points
should be MTA +/- 180 degrees.
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Operation Graph ()

The MAXTAV Operation graph is shown in Figure C.65.
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NOTEBK - User Instructions and Test Notes - All ProTesTPLANS

Description

Operation

Use

Notes

The NOTEBK macro opens the Test Plan Notebook to thepage for the
present test macro. The Notebook provides a two celumn notepad for
Originator test instructions and User comments. Use,théyTab key to move
from one column to the other. The Originator side is'/password protected,
while the user side is not.

The Notebook is free format, with standard,Windows text editing
controls, such as:

Home Moves the'clissorité the start of a line.

End Moves the,cutsor to the end of a line.

Ctrl+Right Arrow Moves.the“eursor one word to the right

Ctrl+Left Arrow Moves the cursor one word to the left.

Ins key Togsles between Insert mode and Typeover mode

(Insert is the default).

Any ASCII chdractefr can be entered. The number of lines per page is
limited to 5T2%

NOTEBK enters or obtains instructions on changing test setup at different
points,indthe’Test Plan. It can also be used to record visual inspection
notes and,a checklist or questionnaire for the User to fill out.

e Use NOTEBK to pause an Autorun sequence of macro execution;
e.g., the Notebook may give instructions on changes to be made
in the test setup before proceeding.

e From any NOTEBK it is possible to access all pages in the Test
Plan Notebook. There is one page for each macro, and a first page
for the Test Plan. Use the spinner arrows or the pull-down list to
turn to view other pages in the Notebook. Changing the
Notebook view does not change the macro selection.
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Instructions and Test Notes

Use Notebook to document relay identification and settings, and to
provide online instructions for manual calibration and inspection. @

Page one of the six pages of calibration instructions for th

Tab screen is shown in Figure C.66.

Your PC must have two comports:

to run F2000 and bo talk to

SEL-321. The testing iz fully

automated by the use of EXTERM
racro, prefiminary prepared relay
settings, PCPLUS communication
prograrn.

Diuring this testing the settings

WILL BE NOT CHANGED. The outputs
of the different units will be

braught to the relay output

contacts OUTT one after one for

testing autoratically by AUTORUN.
3INALL TESTS COMMECT TERMINALS

I\NFDHMATIDN. j Relay ID:  SEL-321 DEMO TEST*
NOTERK Last Edit:

Motebook |

g =|

Originatar Uszer

INFORMATION . 01/20/95 | ITo communicate with lay, ;I
1.Thiz Program is wiitten to be used connect the RS-232 cal 5

with 3 F2000 TEST UNITS MULL MODEM] to the relay
25TEADY STATE TESTING. port 3

Fi . NOTEBK Test Tab Screen

L 4

X
>
$

Q
o
¥

L 4

BK Test

72A-1585 Rev. C 8/02

Hoble)

00



ProTesT User Gui
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PHROTI - Phase Rotate, Current - | ProTesTPLAN ()

Description *

The phase of one or more AC currents is rotated from af offset value until
the relay operates, or until a limit phase is reacheo\ as No Op,

for No Operation).
Operation @

The phase of all Action sources is ramped at ecified rate. Mark AC
source phases ACTION, or A-120 or A+ phase offset, and enter
values for amplitude and frequency.

Use @

This macro tests phase and er swing relays.

Test Tab &\
e

On the PHROTI Test Tab screen (Figure C.67 on page C-127):
1. Select valid sourc in the Src column.
2. Use the Hi Low fields to enter values for the source

connecti ween the instrument and the relay.
3. Mark so N es ACTION, or A-120 or A+120, etc. and enter
amplit% requency values.
y connections in the Sense Connections field when the

4. Ent S
Qetx’a s connected as a sense input or to a timer.
5. ¢Ente

e jumper connections in the Jumpers field.PL

\
O
¥

L 4
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PHROTI - Phase Rotate, Current - | ProTesTPLAN
|

Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The PHROTI Test Tab Results fields are explained
in Table C.72.

Save Results Click Save Results after running a test afd select
the new results to save. When @xiting the macro,
save any macro changes and, results if they have
not already been saved.

Delete Results Click Delete Results togdisplay*a window
containing saved test #esults¥Select one or more
test results using the®mouse. Ctrl+click works as a
toggle action te selegt or'unselect items. Click OK
to complete deletion:

NoTE If battery simulator voltage is needed;enter BT as a source and select
' amplitude, or run the POWERacro.

Table C.72 PHROTI Test Tab Results Fields

Field Explanation

Expected Angle Expected operate value, in degrees.

+ Deg /- Deg Plus/minus tolerance in Degrees, used for
Pass/Fail calculation.

Actual Recorded test result.

Error Error in Degrees.

Result Pass/Fail indication.
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The PHROTI Test Tab screen is shown in Figure C.67.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST/Class Demo/PHROTI

[FrRaT =l RielapD: SEL-321 DEMD TEST* Serial No: SM 94094007
PHROTI Last Edit:  1333-05-14 12:05:16.000 Mfa: SEL
Test | Action I Heportl Motebook | ’A
| o
Sic | High | Low | Amnpl [ Phs [ Fre Results [Coment Test Conditions 3 M Delete Results
Wiy 12000 0.0 E0.000 5
i 2000  |ACTION E0.000 -
BT 125 £0.000 0
Senze Connections: |
Jumpers: I

Figure C.67 PHRQThTest Tab Screen

Action Tab
The PHROTI Action Tab @onditiens fields are explained in Table C.73.

Table C.73 PHROTI Action Tab Conditions Fields

Field Explanation

Offset Phase Initial phase for all Action sources.

Offset Dugation How long to maintain the offset.

+/— Deltd Phase Increment of phase change, in degrees.

Delta,Titne How long to hold each phase step, to determine
rate of phase rotation. Measured in cycles.

Phase Limit Phase at which the ramp stops if the relay does
not operate.
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PHROTI - Phase Rotate, Current - | ProTesTPLAN

The PHROTI Action Tab screen is shown in Figure C.68.

/Converted Locations/D emonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST#/Class Demo/PHROTI
ﬂ Relay ID:  SEL-321 DEMO TEST* Serial Mo: SN 94034007
Last Edit:  1993-05-10 15:31:45.850 Mia: SEL .

[PHROTI
PHROTI

Test ACUO“' Heportl Notebook'

Senze Conditions
A | Offset Phase
Contacts || 0-C i .

I ontacts -JI 2 — |'B | Ciffset Duration
Delay 1 Cpcles 7] C|+/- DeltaPhase
Duration [ mSecs 7] |[07| Dl Tirne
Source  [}q =l E |Phase Limit

Zero Crossing ISyslem 'l

Figure C.68 PHROTI Action\Iab Screen

Sense The PHROTI Sense fields are explained in(Table C.74.

Table C.74 PHROTI Sense Fields

Field Explanation

Pull-down List Seleet,sense transition: Contacts O—>C, etc.,
Voltage ©n—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Click RUN(fon the toolbar or press F12 to run the test. The sources
initializedandutfn on as follows:

Run

o “Non-Action sources turn on at Preset values.
® WAction sources turn on at Offset values and move to Action
values.

Rlhase"action then begins. The test stops as soon as the relay operates and
the phase is recorded. If the relay does not operate, a No Op is recorded.
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Operation Graph O

The PHROTI Operation graph is shown in Figure C.69.
4

FFhase Angle

! Duration
i “alue
C | i Time
r CIp | Limit “alue
D
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ﬁ

PHROTYV - Phase Rotate, Voltage - V ProTesTPLAN ()

Description *

The phase of one or more voltages is rotated from an offsetvalue until the
relay operates, or until a limit phase is reached (recor Op, for

No Operation).
Operation @

The phase of all Action sources is ramped at the led rate. Mark
voltage phases ACTION, or A-120 or A+120 forghase offset, and enter
values for amplitude and frequency.

Use @

This macro tests phase and po Wi lays.

Test Tab

On the PHROTYV Test Tab screen (Figure C.70 on page C-132):

1. Select valid source n@the Src column.

2. Use the High ields to enter values for the source
connections between the instrument and the relay.

3. Mark source ACTION, or A—120 or A+120, etc. and enter
amplitude an uency values.

4. Enterte onnections in the Sense Connections field when the
testirel nnected as a sense input or to a timer.

5 EnQ jumper connections in the Jumpers field.

4
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Results

Save Results

Delete Results

The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The PHROTYV Test Tab Results fields are explained
in Table C.75.

Click Save Results after runningia tést and select
the new results to save. Whien'exiting the macro,
save any macro changes,andiresults if they have
not already been saved.

Click Delete Resultsite display a window
containing saved test results. Select one or more
test results using®the mouse. Ctrl+click works as a
toggle actien to select or unselect items. Click OK
to complete, deletién.

NoTE If battery simulator voltage is,ne€eded, enter BT as a source and select

' amplitude, or run the POWER macro.

Table C.75 PHROTYV Test Tab Results Fields

Field

Explanation

Expected Angle

Expected operate value, in degrees.

+ Deg/- Deg

Plus/minus tolerance in Degrees, used for
Pass/Fail calculation.

Actual

Recorded test result.

Error

Error in Degrees.

Result

Pass/Fail indication.

'doh ™ 72A-1585 Rev. C 8/02
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|

The PHROTYV Test Tab screen is shown in Figure C.70.

/Converted Locations/Demonstration Test B0 Hz/Demo test of SEL 321/5EL-221 DEMO TEST*/Class Demo/PHROTY

|PHROTY
PHROTY

Test |Actinn| Flepnltl Nntehnnkl

j Relay ID:  SEL-321 DEMO TEST® Serial No: SM 34034007 .
Last Edit:  1933-05-14 12:08:43.000 g SEL

VB

Sic | High [ Low [ Amol |
Vi 120

123

ACTION |B0.000

Phs | Fre Results [ rent Test Canditions
E0.000

0

Sense Connections I

Jumpers, I

Action Tab

! N
Figure C.70 PHROTYVest Tab Screen

PHROTYV Action Tab Conditiogs fields are explained in Table C.76.

Table C.76 PHROTYV Action Tab Conditions Fields

Field

Explanation

Offset Phase

Initial phase for all Action sources.

Offset Durati@n

How long to maintain the offset.

+/— Delta Phasé

Increment of phase change, in degrees.

Delta #fime

How long to hold each phase step to determine
rate of phase rotation. Measured in cycles.

Phase Pimit

Phase at which the ramp stops if the relay does

not operate.

C-132
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The PHROTV Action Tab screen is shown in Figure C.71.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/PHROTY
|PHF|DTV j Relay ID:  SEL-321 DEMO TEST* Serial Ma: SN 94094007
Last Edit  1993-05-10 1%:33:02.250 Mig: SEL .

PHROTY

Test | Repart | Matebook |

Sen Condlions | Ampl

A Offzet Phase -35 Deq
Contacts | =||0-»C = a1
[Cartacts ]fo-> = (B Ofset Duration |10 _giBpuies
Delay |0 Cycles 7| [C|+/ DetaPhase (0147 Dag
Duration [ moecs 7] D Delta Time 100 |@cles
Source  [pa ﬂ E | Phaze Limit 30 (Bl=o

Zero Crossing I Swpstemn 'l

N
Figure C.71 PHROTYV Aetion Tab Screen

The PHROTYV Sense fields are eXplained in Table C.77.

Sense
Table C.77 PHROTYV Sense(Fields

Field Explanation

Pull-down List Seleégsense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RUN an'the toolbar or press F12 to run the test. The sources

initializevand turn on as follows:
e Non-Action sources turn on at Preset values.
o WYAction sources turn on at Offset values and move to Action
values.

Rh@ase action then begins. The test stops as soon as the relay operates and
the phase is recorded. If the relay does not operate, a No Op is recorded.
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Operation Graph

The PHROTYV Operation graph is shown in Figure C.72.
4

FPhase Angle
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PHSFTI - PHASE SHIFT, CURRENT - | ProTesTPLAN

Description
One or more test currents are set to initial values, and @ phase step
change is applied. The expected value is Op or No'@p-andithe result is
either Pass or Fail.

Operation
PHSFTI does an A to B phase step change. Phase offset between current
sources can be maintained for a phase shiift.

Use
This macro tests directional and powerswing relays.

Test Tab

On the PHSFTI Test Tab safeemfigure C.73 on page C-136):
1. Select valid sourcegrames,in the Src column.

2. Use the Highsand tow fields to enter values for the source
connections between the instrument and the relay.

3. Mark sourge phases ACTION, or A~120 or A+120, etc. and enter
amplitude,and,frequency values.

4. Enter test felay connections in the Sense Connections field when the
test g€lay,is"Connected as a sense input or to a timer.

5. Enterthe’jumper connections in the Jumpers field.

Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The PHSFTI Test Tab Results fields are explained in
Table C.78 on page C-136.

Save Results Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.
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Delete Results

Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If battery simulator voltage is needed, enter BT as a souree and select
' amplitude, or run the POWER macro.
- Table C.78 PHSFTI Test Tab Results Fields
Field Explanation
Result Pass/Fail.

The PHSFTI Test Tab screen is shown\imgigtire C.73.

/Converted Locations/Demonstration Test 50 Hz/Demo test of 5 MO TEST*/Class Demo/PHSFTI
IF‘HSFTI j Relsy EL- EMO TEST* Senial Mo: 5M 94094007
PHSETI Last Edi 5-05- :35:27.920 Mig: SEL

Test |Act|0n| Feeport | Motebook |

Sre | High | Low | Ampl [_Phs Free \ICunentTestCnndnmns j Save Results Delete Results

va |

32000 0.0 50.000
?D Jululi]

Sense Connections: I

N4
« L)

Figure C.73 PHSFTI Test Tab Screen

-120.0 Ce0dl Ao
-240.0 B0 o0 4

ACTIDN 60.000" |
[UNTS B0.000

an B0.000
+

C-136
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Action Tab

The PHSFTI Action Tab Conditions fields are explained in Table C.79.

Table C.79 PHSFTI Action Tab Conditions Fields

Field

Explanation

Offset Phase

The initial phase for all A¢tign'seurces, typically
the normal balanced values:

Offset Duration

How long to maintain the®ffset. Be sure it is
long enough for the relay to initialize.

Test Phase The test phaseftorapply.
Max On Time How longte,maiafain the test phase. Be sure it is
long enough fox the relay to sense and respond.
The

PHSFTI Action Tab screen isShown in Figure C.74.

r

/Converted Locations/Demaonstration Test 50 H
|PHsFTI
FHSFTI

z test of SEL 321/5EL-321 DEMO TEST*/Class Demo/PHSFTI
ID:  SEL-321 DEMO TEST® Senal No: SM 34034007
ast Edit: 1333-05-1015:35:27 320 Mfg: SEL

o

Test (Ad

] Repon o |

Sense Conditions [ Ampl [ Units
o it N ] BN o Do [0 (oo
Delyy [0 =], [ 75t Phase 80 |Dea
Duration [n > D tax On Time 5 Cycles
Source [} ! 4

Zero Crogsil » I‘%‘E‘E
6

Figure C.74 PHSFTI Action Tab Screen
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Sense The PHSFTI Sense fields are explained in Table C.80.

Table C.80 PHSFTI Sense Fields

Field

Explanation

Pull-down List

Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument or
input receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources

initialize and turn on as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action sources turn onat.Offset values and move to Action
values.

The test stops as soon as th&welay operates. The expected result is Op;
this can be changed to No @p!

Operation Graph

The PHSFTI Operation gfaph is shown in Figure C.75.

*_FPhasg Angle

(&) Offzet

(B) Offset duration
(C) Testwalue

(O} Max. on time

B

» Time
Sense D

Figure C.75 PHSFTI Operation Graph
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PHSFTV - Phase Shift, Voltage - V ProTesTPLAN C)
Description *
One or more test voltages are set to initial values, and e step
change is applied. The expected value is Op or N he result is
either Pass or Fail.
Operation @
PHSFTV does an A to B phase step change. ffset between voltage

sources can be maintained for a phase shiift.

Use

This macro tests directional and %g relays.
Test Tab
2N

On the PHSFTV Test Tab igure C.76 on page C-140):
1. Select valid source in the Src column.

ields to enter values for the source
een the instrument and the relay.

3. Mark so ases ACTION, or A—120 or A+120, etc. and enter
amplitu requency values.
4. Enter test connections in the Sense Connections field when the

test gelay,i$Connected as a sense input or to a timer.
5. umper connections in the Jumpers field.
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Results

Save Results

Delete Results

The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The PHSFTV Test Tab Results fields are explained
in Table C.81.

Click Save Results after running a test afd select
the new results to save. When @xiting the macro,
save any macro changes and, results if they have
not already been saved.

Click Delete Results togdisplay*a window
containing saved test #esults¥Select one or more
test results using the®mouse. Ctrl+click works as a
toggle action te selegt or'unselect items. Click OK
to complete deletion:

NoTE If battery simulator voltage is needed;enter BT as a source and select
' amplitude, or run the POWERacro.
o
NoTE Expected and Actual entries’are future enhancements.
! Table C.81 PHSFTV Test Tab Results Fields
Field Explanation
Result Pass/Fail.

The PHSET Vylest Tab screen is shown in Figure C.76.

("o Weited Locations/D emansirafion Test 50 Hz/Deme fest of SEL 321/SEL-321 DEMO TEST*/Class Demo/PHSFTV

BIFHSFTY - Fielay ID:  SEL-321 DEMO TEST" Serial Na: SN 94034007
o~ - Last Edit:  1333-05-10 15:38:02.040 Mg SEL
Actionl F\eportl Notebookl
] = | High | Low | Ampl [ Phs [ Fre Resits ICurrent Test Conditions j Save Results Delete Results

32 ACTION 60000
70 Ad20 60000
70 A240 60000

2 a0 E0.000
1] 0 E0.000
] 0 E0.000

Sense Connections: |

Jumpers: |

Figure C.76 PHSFTV Test Tab Screen
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Action Tab

The PHSFTV Action Tab Conditions fields are explained in Table C.82.

Table C.82 PHSFTV Action Tab Conditions Fields

Offset Phase

The initial phase for all Actiofgources, typically
the normal, balanced valués!

Offset Duration

How long to maintain the offset. Be sure it is
long enough for the relay toyinitialize.

Test Phase

The test phase to @pphy.

Max On Time

How long to maintain the test phase. Be sure it is
long enough forthe'relay to sense and respond.

The PHSFTV Action Tab screen,is shown in Figure C.77.

/SEL-321 DEMO TEST*/Class Demo/PHSFTY

PHSFTY
PHSFTY

Ser

IContacts '”D >EI i

Delay

Diuration

fﬁ

Source

Serial Mo: SN 94034007

539-05-10 15:38:02.040 Mfg: SEL
Conditions [ ampl [ Units
|La | Offzet Phase 40 Deg
| LB | Offs=t Duration 5 Cycles
|IC | Test Phaze 1] Deg
D |Max On Time 5 Cypcles

Figure C.77 PHSFTV Action Tab Screen

goble
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Sense The PHSFTV Sense fields are explained in Table C.83.

Table C.83 PHSFTYV Sense Fields

Field

Explanation

Pull-down List

Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument or
input receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources

initialize and turn on as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action sources turn onat.Offset values and move to Action
values.

Phase action then begins. #fhe test stops as soon as the relay operates.
The expected result is,Op; thisi¢an be changed to No Op.

Operation Graph

The PHSFTV Operatign graph is shown in Figure C.78.

*_Fhase Angle

(&) Offzet

(B) Offzset duration
(C) Testwalue

(O} Max. on time

B

» Time
Sense D

Figure C.78 PHSFTV Operation Graph
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PLOTII - |1 vs. | Differential Current Plot - | ProTesTPLAN

Description

Operation

Use

A Preset current is connected to one winding of the refay and an Action
current is connected to another relay winding. Thetigitial value of the
Action current is set to be in balance with the Presetpane,a Binary Search
of current is done to find a pickup amplitude. The progedure is repeated
for up to 12 values of Preset current. A plot forfawlatis’selected according
to the type of relay being tested. Dependingten the*test connections, the
plot can display Action vs. Preset currentgfActioR — Preset) vs. Preset,
(Action + Preset) vs. Preset, or relay speéific pl6ts of multiples of tap or
slope. Two PLOTII macros can be usgd%e plet the upper and lower
boundaries between operate angynon-gperate values of current.

The Test tab identifies one'@lrrenas PRESET and one as ACTION.
Values of Preset current ar€é entered on the Test tab. Use the Action tab to
define Action Conditions folthe Binary Search. Action offset is given as a
% of Preset, so that edch/test begins with a different Action offset, one
that is balancedvith the,Preset current. (The Offset % can be greater or
smaller than 100%gor equal to 100%, depending on the tap
connections¥Lhée*Action Limit and sign of the delta current determine
whether the searél goes up or down.

On the Testtab enter up to 12 Preset amplitudes. The PRESET current is
turned @n with'the ACTION, at values where the sources should be in
balancealf other sources are specified, such as voltages, they would also
be ttirned on, although additional sources are not normally required for
this test. When an Action point completes, both PRESET and ACTION
sources turn off. If a source error occurs, the test result is recorded as
SOURCE, and the test continues with the next point. Similarly, a
mo-operate condition is recorded as No Op. (Source errors are ignored
during the search phase of Binary Search, but are detected during the
subsequent ramp.)

This macro is used to test Slope of current differential relays.
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L

Notes

Test Tab

e If tap values apply to the relay, enter the values on the Test screen
for Preset Tap and Action Tap; the default is 1.0. Tap value is@sed
only for plotting. Test quantities are specified and rg€orded as
current amplitude. The formula can be changed, withouf
re-running the test.

On the PLOTII Test Tab Results screen (Figure C429):

1.
2.

5.

Select valid source names in the Src column:®

Use the High and Low fields to enter yaluesfor the source
connections between the instrumentiand the relay.

Enter the source current amplitude, as,PRESET and ACTION and enter
phase and frequency valuest

Enter test relay connectionsiin the,Sense Connections field when the
test relay is connected as,a sense’input or to a timer.

Enter the jumper conne€tionsvin the Jumpers field.

Results The magro initially displays the results for the

Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The PLOTII Test Tab Results fields are explained in
Table C.84.

Save Results Click Save Results after running a test and select

the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Delete'Results Click Delete Results to display a window

containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If battery simulator voltage is needed, enter BT as a source and select

' amplitude, or run the POWER macro.

C-144
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Table C.84 PLOTII Test Tab Results Fields

Field Explanation

Preset | Enter up to 12 values of Preset @mplitude in the
table. These define the Presetycurrent and the
Action offset that will be appliedwZero values

are not run.

Expected | Enter up to 12 values to define the expected
pickup current, in amps,

+ %/ % Enter +% and —%olerahces to determine
pass/fail.

Actual The recorded amplitude is displayed in this
column, inYAmps.

Error Tesgpoingerror.

Result Pags/Failsfesult based on current and not
fermula.

The PLOTII TesyTabjscreen is shown in Figure C.79.

/Converted Locat £l Macros/Exercise Macros B0 Hz/STD15C34 Rev B/Differential test/Flot 1/

Plat 141 - FelayID:  STD15C3A Rev B Serial Mo: from Doble
—\ ~ Last Edit: Mig: GE
Yool g
A 4 |
Sic igh Ampl | Phs | Freq | Aeaulls |02,1379514 51:42.0: Op: x| _ SaveResuls | Delete Results
n_& ALTION 0.0 E0.00 Freset | | Expected | | +% | -% | Actual | Euor | Resul
L1 PRESET 0.0 60.00
J <I 2 2300 |00
4 3000 |00
] 3400 |00
_‘— 10 5400 0.0
15 7400 |00
L, N 125 20 9400 |00
a 28 11.500 |0.0
Senze Connections: |
Jurnpers: I

Figure C.79 PLOTII Test Tab Screen
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Action Tab
The PLOTII Action Tab Conditions fields are explained in Table C.85.

Table C.85 PLOTII Action Tab Conditions Fields

Field Explanation

Action Offset Offset as a percent of Preset forpalanced initial
condition; value may be gréateref less than
100%. Action Tap/Preset§lap $%000.

Offset Duration How long to apply the offset, in cycles.

Action Limit Limit current in asfips,fortest; maximum of
Offset and Limit determines source range.
Note: Action Offset €hanges for each test point
as a funetion of\Preset.

Pulse Duration Maximum length of each binary search test
pulse;pulséerminates as soon as sense is
detectedh

Wait How long to wait between search pulses; wait is

at offset current.

Delta Current Step size of final ramp, after search converges.
Use minus sign for downward ramp.

Delta Time How long each linear ramp step is held, looking
for pickup. Set Delta Time to O for a pulsed
ramp, with return to offset; pulse duration and
wait time are the same as for the search.

Reset, Time Time to wait between test values, with ACTION
and PRESET currents off.
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Sense

Formula

Run

The PLOTII Action Tab screen is shown in Figure C.80.

/Converted Locations/Demonstrate Macros/Exercise Macmos 60 Hz/5TD15C34 Rev B/Differential test/Plot /1
IPIU[ 1 j Relay ID:  STD15C3A Rev B Serial Na: fram Doble .
FLOTII Last Edit: Mfg GE

Heport' Notebookl ‘ A

Test

~Sense Conditions [ Ampl J
A | Action Offzet 10 iz
Contacts =||0-+C =~ =
I onacts ‘JI — |[B| Diffz=t Duration 10 glBycles
Delay. 0 HHclcoll |L.C | Action Limit 2607 | dineg
Duration [gy moecs 7| D | Pulse Duration 1 =)
Source [y = E |'\ait 30 Lyclas
|LE | +- Drelta Current _'—DL b 2
. G |Delta Time i) Cucles
Zero Crossing ISystem - T Feset Time Q@ 5 _FSB;C

— Fomula

Select "EDD Action
Preset Tap |4.2

Action Tap |5 m
o

Figure C.80 PLOTMAction Tab Screen

The PLOTII Sense fields areeexplained in Table C.86.

Table C.86 PLOTII Sense Eields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Sélect Click this button to display the Formula pop-up
window. Select a formula and click Apply. Enter
Preset Tap and Action Tap values.

Click RUN on the toolbar or press F12 to run the test. The sources
initialize and turn on as follows:

o Non-Action sources turn on at Preset values.

e Action sources turn on at Offset values and move to Action
values.

After a number of search pulses a linear or pulsed ramp begins. Each test
point stops when the ramp detects relay operation, normally after three
or four steps. If the relay does not operate after the first two search pulses,
or after 15 ramp steps, a No Op is recorded.
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Operation Graph ()

The PLOTII Operation graph is shown in Figure C.81.

L 4
I (A Offs
D B) g ration
() Limn
_________ ! o ration
A+C)2 - |
: +t Aalue
i (G)Ramp A Time
A ' D Tirme =0 for
' | Fulsed Ramp
B @ Time
Maote: Pulse d Sense
Figure C.81 eration Graph
0\< ’
L 4
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PLOTVV -V vs. V Differential Voltage Plot - V ProTesTPLAN

Description

Operation

Use

A Preset voltage is set to a value, and an Action voltagé issearched for a
pickup. The initial value of the Action Voltage is set'tg be indalance with
the Preset, and moves up or down with Binary Seareh to,find a pickup
amplitude. The procedure is repeated for up to 12 yalues of Preset
voltage. A plot formula is selected according tothettype of relay being
tested. Depending on the test connections, the plotean display Action vs.
Preset current, (Action — Preset) vs. Presety(Action + Preset) vs. Preset, or
relay specific plots of multiples of tap orslope.Two PLOTVV macros can
be used to plot the upper and lower b&andaries between operate (Op)
and non-operate (No Op) valuegyof Violtage:

The Test tab identifies one Véltage,as PRESET and one as ACTION.
Values of Preset voltage ar€é entered on the Test tab. Use the Action tab to
define Action Conditions folthe Binary Search. Action offset is given as a
% of Preset, so that edch/test begins with a different Action offset, one
that is balancedvith the,Preset voltage. (The Offset% can be greater or
smaller than 100%4depending on the tap connections.) The Action Limit
and sign of the,delta voltage determine whether the search goes up or
down.

On the Testtab enter up to 12 Preset amplitudes. The PRESET voltage is
turned @n with'the ACTION, at values where the sources should be in
balancealf other sources are specified, such as currents, they would also
be ttirned on, although additional sources are not normally required for
this test. When an Action point completes, both PRESET and ACTION
sources turn off. If a source error occurs, the test result is recorded as
SOURCE, and the test continues with the next point. Similarly, a
mo-operate condition is recorded as No Op. (Source errors are ignored
during the search phase of Binary Search, but are detected during the
subsequent ramp.)

This macro tests the slope of voltage differential relays.
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Notes
e If tap values apply to the relay, enter values on the Test screen for
Preset Tap and Action Tap; the default is 1.0. Tap value is uséd
only for plotting. Test quantities are specified and rg€orded as
current amplitude. The formula can be changed, withougrunning
the test.
Test Tab

On the PLOTVV Test Tab screen (Figure C.82):

1. Select valid source names in the Src column®

2. Use the High and Low fields to enter yaluesfor the source

connections between the instrumentiand the relay.

3. Enter the source current amplitude ACTION and enter phase and

frequency values.

4. Enter test relay connectionsyin the,Sense Connections field when the

test relay is connected as,a sense’input or to a timer.

5. Enter the jumper conne€tionsvin the Jumpers field.

Results The magro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The PLOTVV Test Tab Results fields are explained
in Table C.87.

Save Results Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Delete'Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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Table C.87 PLOTVYV Test Tab Results Fields

Field Explanation

Preset V Enter up to 12 values of Preset @mplitude in the
table. These define the Presetyoltagé and the
Action offset that will be appliedwZero values

are not run.

Expected V Enter up to 12 values to define the expected
pickup voltage, in volts:

+ %/ % Enter + % and — Y%,tolerances to determine
Pass/Fail.

Actual The recorded amplitude is displayed in this
column, infolts.

Error Tesgpoingerror.

Result Pags/Failsfesult based on current and not
fermula.

The PLOTVV Test Tab screen is shown in Figure C.82.

/Converted Locati Emof on Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/PLOTYY
PLOTYY - Felay ID:  SEL-321 DEMO TEST* Serial Ma: SM 94034007

FLOTHY \ - Last Edit:  1999-05-10 15:39:58.040 fg: SEL
W > N
A 2 |
Sic igh Ampl Phz Fre Results IEurrentTest Conditions j Save Results I Delete Results
W ACTION 0O £0.000
#1-%
VB T': PRESET O £0.000 1E'Dresel W | Expected W | +% [ [ Actual [ Ever [ Result

< —17 a0

- a0

N 70
Senze Connections: I
Jumpers: I

Figure C.82 PLOTVYV Test Tab Screen
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Action Tab
The PLOTVV Action Tab Conditions fields are explained in Table C.88.

Table C.88 PLOTVYV Action Tab Conditions Fields

Field Explanation

Action Offset Offset voltage as percent of Preget for balanced
initial condition; value mayAbe ‘gréater or less
than 100%

Offset Duration How long to apply the offset, in cycles.

Action Limit Limit voltage in vgltage for test; maximum of
Offset and Limit determines source range.
Note: Offset change§for each test point, as a
function@fulreset.

Pulse Duration Maximum length of each binary search test
pulse, pulséerminates as soon as sense is
detectedh

Wait How long to wait between search pulses, wait is

at offset current.

Delta Voltage Step size of final ramp, after search converges.

Delta Time How long each linear ramp step is held, looking
for pickup. Set Delta Time to O for a pulsed
ramp, with return to offset; pulse duration and
wait time are the same as for the search.

Reset'lime Time to wait between test values, with ACTION
and PRESET currents off.
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Sense

Formula

Run

The PLOTVV Action Tab screen is shown in Figure C.83.

#Caonverted Locatiors/Demonstration Test 50 Ha/Demo test of SEL 321/5EL-321 DEMO TEST#/Clags Demo/PLOTYY
PLOTW j Relay ID:  SEL-321 DEMO TEST® Serial No: SN 34034007 .
PLOTVY Lagt Edit:  1995-05-10 15:33:58.040 Mfg: SEL

Test ’K&.\Bﬁll Repnrtl anehnnkl "

[ Sense

IEnnlacts | IDr)E

Conditions [ &mpl

Delta Time -’T_U_

Fieset Time 2

= (L&) Action Offset 100 % Pres
= |[B1) Ciffset Duration 10 Cucles
iely | Cycles = IIEY 4.ction Limit an +V0|ts
Duration [ mbecs ¥ [0 Frulze Duration 10 A Cocled
Source g j |E |'wal 10 ) Cugles
|LE | +/- Delta Voltage A5 Vel
|G
H

Ey_‘:,\es
Siec

Zero Crossing System 5

- Formula

Preset Tap
Action Tap
N

Figure C.83 PLOTVY Action Tab Screen

The PLOTVYV Sense fields aresexplained in Table C.89.

Table C.89 PLOTVYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Selegt Click this button to display the Formula pop-up
window. Select a formula and click Apply. Enter
Preset Tap and Action Tap values.

Cligk RUN on the toolbar or press F12 to run the test. The sources
ifiitialize and turn on as follows:

o Non-Action sources turn on at Preset values.

® Action sources turn on at Offset values and move to Action
values.

After a number of search pulses a linear or pulsed ramp begins. Each test
point stops when the ramp detects relay operation, normally after three
or four steps. If the relay does not operate after the first two search pulses,
or after 15 ramp steps, a No Op is recorded.
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Operation Graph ()

The PLOTVV Operation graph is shown in Figure C.84.

. 4
o [eMaee (&) Offs
D [1=)] g ration
() Liriya
________ o ration
A+C2 0 (
+ Mvalue
(G Ramp A Time
A ' A Time =0 for
: | Pulsed Ramp
g @ Time
Mote: Pulse Sense
Figure C.84 P\ peration Graph
0\< ’
4
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POWER - Battery Simulator Power - All ProTesTPLANS

Description

Supply non-stop DC power to the relay being tested, usingghe F225x and
F6000 family internal battery simulator or external '®2410_slave Battery
Simulator. The selected DC voltage remains appligeydtting all macros
used in the Test Plan.

Operation

The battery simulator is turned on by selecting,a non-zero amplitude and
running the Power macro. The battery simulator remains on until the
Power macro is run again with a zer¢ amplitude on the Test Plan.

Test Tab
On the POWER Test Tab sgreemy(Figure C.85 on page C-156):

1. Enter a BT non-zero amplitude and run the macro to turn on DC
power.
Enter a zero amplifudeyand run the macro to turn the BT source off.

2. Use the High"and Lowffields to enter values for the source
connectiongbetween the instrument and the relay.

3. Enter test relay connections in the Sense Connections field when the
test relay’iSheonnected as a sense input or to a timer.

4. Entegdhe jumper connections in the Jumpers field.
TheéPOWER/Test Tab Results fields are explained in Table C.90.

Table C.90 POWER Test Tab Results Fields

Field Explanation

Source Name of the source is always BT. Results do not
apply to POWER.

Amplitude Select DC voltage from a pull-down list that
appears when the Ampl field is selected. A value
of 0 will turn off the BT source.

On/Off Specify the state of the DC power supply, either
on or off.
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The POWER Test Tab screen is shown in Figure C.85. O

Figure C.85 POWER

T ab_Screen
Run Click RUN on the toolbar or press 0 he test. The sources
initialize and turn on as follows;
¢ Non-Action sources tu t Preset values.
e Action sources turn o(%et values and move to Action

values.
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PRAMPI - Pulsed Linear Ramp, Current - | ProTesTPLAN

Description

One or more current sources are ramped, simultaneougly, seturning to an
offset amplitude between pulses. If the limit amplitude iSTteached with no
relay operation, it is recorded as No Op, for No Operatign.

For example, use this macro to test reach at a spe€ific angle for a distance
relay — hence the Reach Pulse Ramp Curve, RCHRRI"'macro name. Pulsed
ramp reduces heat load on the relay. RCHPRRand'PRAMPI are identical.
If you have both Z and | ProtestPLANS, uSe the name you prefer.

Operation

One or more current sources areyfamped; simultaneously, in a series of
pulses using the same Actiopconditiofts. One or more voltage presets
can be applied. Sources can haye different phase angles, representing
phase offset. Sources can be“at different harmonics; e.g. one current can
be at 60 Hz (or 50 Hz), and another at 120 Hz (or 100 Hz), to test
harmonic restraint on afdifferential relay.

Use

This macro tests @hmic reach of current-operated directional distance
relays at specifiéygghase angles; Pickup/dropout of overcurrent relays;
Minimum picktip.and harmonic restraint for differential relays with
harmonigginrush’restraint.

UsePulsed Ramp instead of Linear Ramp to minimize heat load on relay,
or when,the relay requires return to offset between test values.

Notes

® Most relays that can be tested with RCHPRI or PRAMPI can be
tested faster using RCHBOI or BSRHOI, the binary search macro.
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Test Tab
On the PRAMPI Test Tab screen (Figure C.86):
1. Select valid source names in the Src column.
2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.
3. Enter the source current amplitude ACTION and(entemphase and
frequency values.
4. Enter test relay connections in the Sense Coftections field when the
test relay is connected as a sense input of'tova timer.
5. Enter the jumper connections in the Jumpes field.
Results The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdown arrow and select a prior test.
The PRAMPNIest Tab Results fields are explained
in Table 9]
Save Results Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.
Delete Results Glick Delete Results to display a window
gontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude;,or run the POWER macro.
o

Table €.91 PRAMPI Test Tab Results Fields

Field Explanation

Expected | Expected operate value, in Amps.

+ %/ % Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual Recorded test result.

% Error Error.

Result Pass/Fail indication.
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The PRAMPI Test Tab screen is shown in Figure C.86.

Action Tab

/Converted Locations/Demanstrate Macros/Exercize Macios 80 Hz/STD15C34 Rev B/Differential test/ Thiu Rest 25%
IThru Fest 25% j Relay ID:  STD15C3A Rev B Serial Ma: from Doble .
PRAMP Last Edit; tfa: GE
TESt | Actionl Prefaultl Fleportl Nolebonkl l A
| Y & |
Src | High | Low | Ampl [ Prs [ Fre Results [Cyment Test Condiions Save Delete Results |
i} ;l ACTION 0.0 E0.00
12 1500 |00 60.00
BT
Sense Connections: I
Jumpers: |

Figure C.86 PRAMPITest Tab Screen

The PRAMPI Action Tab Gonditions fields are explained in Table C.92.

Table C.92 PRAMPI Action_Tab Conditions Fields

Field

Explanation

Offset Current

The initial amplitude of the Action source.

Offset Dufation

How long to maintain the offset. For no offset,
enter 0 amps and 0 cycles.

Inftial Current

Starting value for the pulsed ramp.

Palse Duration

How long each pulse is held waiting for a sense.

Wait

How long to wait at offset between pulses.

Delta Current

Step size of pulsed ramp. Use a minus sign for a
downward ramp.

Current Limit

The amplitude at which the ramp stops if the
relay does not operate. The maximum of the
source limit determines the source range.
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The PRAMPI Action Tab screen is shown in Figure C.87.

/Converted Locations/D emonstrate tacios/Exercise Macroz 60 Hz/STD15C34 Rev B/Difterential test/Thru Rest 25%
IThru Frest 253 j RelayID:  STD15C3A Rev B Serial Mo: from Doble .
PRAMPI Last Edit: Mfg: GE

Test | F’refaultl Heportl Notebookl

Sensze Conditiohs
A | Offset Current
Contacts =||0-+C & (5|
I ontacts .JI == |[B7| Offset Duration
Delay. 1] Cycles |7 ] |LC| Iritial Curment
Duration [ mSecs ¥ | LD | Fulse Duration
Source [} ﬂ E ['w/ait
\0E | +/- Dglta Current
G| Current Limit

Zero Crossing ISystem 'l

Figure C.87 PRAMPI Agtion Tab Screen

Sense The PRAMPI Sense fields are explainedtin Table C.93.

Table C.93 PRAMPI Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
\oltage'On—>Off, etc.

Source Name a source to identify which Instrument or
ipput receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RUN'en the toolbar or press F12 to run the test. The sources
initializé assfollows:
o Non-Action sources turn on at Preset values.
s _Ag¢tion values turn on at Prefault values, move to offset values and
then to Action values.

The test stops as soon as the ramp operates and the amplitude is
iecorded. If the relay does not operate, a No Op is recorded. No Op may
be desired, if the relay is not supposed to operate.
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Hints

Operation Graph

Use Offset Current = 0, and non-zero Offset Duration Actien
Delay if polarizing voltage must be applied before the Action.

Test results depend on the ramp rate — too fast causes overshoot,
too slow stresses the relay and takes more time. Start with a slow
rate, using values that give a stable, acceptablerestift. Then
reduce the delta time until the result is no longer stable. Find the
fastest ramp that is acceptable.

The Wait time should be long enough to allow: the relay to reset
or recover from the previous pulse. MakewWait as short as
possible to make the test run faster.

Highest VA output is obtained when asource is used in the high
end of its range. Do not select a Ctigeent Limit too far beyond
expected relay action.

The PRAMPI Operation graph‘is,shown in Figure C.88.

Prefault Yalue

A Current

D N i (&)
(B) Offset Duration
(C) Initial Current
C o Ao (O} Pulse Duration
(E) Wait

(Fy+/- avalue
(G) Limit Yalue

A --------- [
Brefault B Sense " Time
Duration

Maote: Fulse (O} ends on Sense

Figure C.88 PRAMPI Operation Graph
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state of normal, balanced voltages and cusfénts to be
applied for a duration before the macro action begins4ith*faulted
voltage and increasing current. The PRAMPI Prefault Tab fields are
explained in Table C.94.

Operation

When the test is run, the Prefaultiis’applied as
indicated. This allows an ingelligéent relay to see
normal conditions befgfeesponding to the fault
condition generated byarunning the macro. If the
Prefault duration i$f0,’mo Prefault occurs.

Table C.94 PRAMPI Prefault Tab_Fields

Field

Explanation

Source Name

Sourceimames are set on the Test tab and cannot
besmadified.

Amplitude Ententhte desired amplitude.
Phase Enter a phase in the range of —-360.0° to 360.0°.
Frequency The Frequency value is set on the Test tab.

Prefault Duration

Enter a duration for the Prefault condition.
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PRAMPYV - Pulsed Linear Ramp, Voltage - V ProTesTPLAN

Description

One or more voltage sources are ramped, simultaneou$lyqin a series of
pulses, returning to an offset amplitude between puilses. If the limit
amplitude is reached with no relay operation, it is gecorded as No Op, for
No Operation.

Use this macro to test reach at a specific angle féga distance relay —
hence the Reach Pulse Ramp Voltage, RCHPRV. macro name. Pulsed
ramp minimizes voltage load on a relay. RCHPRY and PRAMPV are
identical. If you have both Z and V ProTes{PLANS, use the name you
prefer.

Operation

One or more voltage sources are ramped, simultaneously, in a series of
pulses using the same Actigmconditions. One or more voltage presets
can be applied. Sources éan have different phase angles, representing
phase offset. Sources gambeat different harmonics; e.g. one voltage can
be at 60 Hz (or 50.Hz), and*another at 120 Hz (or 100 Hz).

Use

This macro tests\@hmic reach of voltage-operated directional distance
relays at spécifigphase angles; Pickup/dropout of overvoltage or
undervoltage(relays.

Userwhen relay requires a return to offset between test values.

Notes

* Most relays that can be tested with RCHPRV or LRAMPV can be
tested faster using RCHBOV or BSRHOV, the binary search
macro.
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Test Tab
On the PRAMPV Test Tab Results screen (Figure C.89):
1. Select valid source names in the Src column.
2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.
3. Enter the source voltage amplitude ACTION andfentefphase and
frequency values.
4. Enter test relay connections in the Sense Coftections field when the
test relay is connected as a sense input of'tova timer.
5. Enter the jumper connections in the Jumpes field.
NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
S Results The macrounitially displays the results for the

Current Test conditions. To display prior results,
click thé'pullsdown arrow and select a prior test.
The PRAMPV Test Tab Results fields are explained
in Table'€.95.

Save Results Click 'Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

Table €.95 PRAMPYV Test Tab Results Fields

Field Explanation

Expected V Expected operate value, in Volts.

+ %/ % Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual Recorded test result.

% Error Error.

Result Pass/Fail indication
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The PRAMPYV Test Tab screen is shown in Figure C.89.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Clasz Demo/PRAMPY

|PRaAMPY

j Relay ID:  SEL-321 DEMO TEST® Serial Mo: SM 94094007

0
1]

0
1]

PRAMPY Last Edit  1993-05-10 15:43:34.060 Mfg: SEL .
TESll Actionl F‘refau\tl Heportl Nolebonkl l PN
Ge | High | Low | Amnpl [ Fhe [ Fre Results ICurrentTest Conditions Delete Results |
Wh = ACTION 0 E0.000 =T =
VE 20 1 £0.000 32Ekgected W |5+ 4 |5 % | Actual | % Eqor
WL 70 -240 £0.000
i 3 -80 E0.000

£0.000
£0.000 0

Sense Connections: I

Jumpers: I

Action Tab

Figure C.89 PRAMPV Test Tab Screen

The PRAMPV Action TayConditions fields are explained in Table C.96.

Table C.96 PRAMPY Action Tab Conditions Fields

Field

Explanation

Offset Voltage

The initial amplitude of the Action source.

Offset Pration

How long to maintain the offset. If no offset is
wanted, enter O volts and O cycles.

Initial Veltage

Starting value for the pulsed ramp.

Pulse Duration

How long each pulse is held waiting for a sense.

Wait

How long to wait at offset between pulses.

Delta Voltage

Step size of pulsed ramp. Use a minus sign for a
downward ramp.

Voltage Limit

The amplitude at which the ramp stops if the
relay does not operate. The maximum of Offset
and limit determines the source range.
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The PRAMPV Action Tab screen is shown in Figure C.90.

/Converted Locations/Demonstration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMO TEST"/Class Demo/PRAMPY

IPHAMPV j Flelayl[?: SEL-321 DEMO TEST* Serial Mo: SN 94034007 .
PRAMPY Last Edit: 13930510 15:43:34.060 Mfg: SEL
Test AC“Unl Prefaultl Hepoltl Nolebookl l y N
Fense Conditiong i J
A | Offzet Volage Wolks
Contacts ®||0->C = =
oriacts ‘JI = | LB | Offset Duration B0 Crcies
Delay |0 Cycles 7| e nitalValtage 57 vl
Duration 10 migcs 7| LD | Pulse Duration 700 Cggles
Souwrce [y ﬂ |LE | ait 30 Cycl=g
|LE | +/- Dielta Voltage -1 e
G |"/oltage Limit 45 WO

Zero Crozszing ISystam 'l

D

Figure C.90 PRAMPY, Agtion Tab Screen

Sense The PRAMPV Sense fields are'explained in Table C.97.

Table C.97 PRAMPYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the

Master Instrument.

Cliek!RUN on the toolbar or press F12 to run the test. The sources
initialiZegas follows:

Run

® /Non-Action sources turn on at Preset values.
e Action values turn on at Prefault values, move to offset values and
then to Action values.
The test stops as soon as the relay operates and the amplitude is
recorded. If the relay does not operate a No Op is recorded. No Op may
be desired, if the relay is not supposed to operate.
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Hints

Operation Graph

Prefault Tab

e Use Offset Voltage, and non-zero Offset Duration Action BDelay if
polarizing voltage must be applied before the Action.

e Test results depend on the ramp rate — too fast causes overshoot,
too slow stresses the relay and takes more time. Start with a slow
rate, using values that give a stable, acceptablerestift. Then
reduce the delta time until the result is no longer stable. Find the
fastest ramp that is acceptable.

e The Wait time should be long enough to allow: the relay to reset
or recover from the previous pulse. MakewWait as short as
possible to make the test run faster.

The PRAMPV Operation graph is shows ifwFigure C.91.

G

C

Prefault value

A

4 voltage

(4] Offset

(B} Offset Duration
(T} Initial Voltage
(D) Pulse Duration
S
(k)
(G

Wiiait
+- A Valuc
1 Limit Value

.

Prefault B Sense —Time
Didration

Mote: Pulse (0 ends on Sense

Figure C.91 PRAMPYV Operation Graph

ThefPrefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
alléws an initial state of normal, balanced voltages and currents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current.

Operation

When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.
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—O

The PRAMPV Prefault Tab fields are explained in Table C.98. O
Table C.98 PRAMPYV Prefault Tab Fields .
Field Explanation
Source Name Source names are set on the Test cannot
be modified.
Amplitude Enter the desired amplitud
Phase Enter a phase in the ra 60.0° to 360.0°.
Frequency The Frequency valuéis set on the Test tab.
Prefault Duration Enter a duration refault condition.
0\< ’
4
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RCHBOI - Reach Binary Search, Current - Z ProTesTPLAN

Description

Operation

Use

A fast, high-low pulsed search to bracket relay operate poiat, followed by
either a linear ramp or pulsed ramp for high resolutien result. RCHBOI
and BSRHOI are identical. If you have both Z andgwProlesTPLANS, use
the name you prefer.

The search begins by testing midway between the Action Offset and
Limit Current. If the relay does not operate, limit current is applied. If the
relay still does not operate, the test is over (regorded as No Op, No
Operation). Successive pulses are calculated based on the results of the
last pulse; i.e., the next pulse is halfway between the last operate value
and the last No Op value. Whef'the 'difference between pulse
amplitudes is less than three times\theyramp delta current, the search
stops and either a Linear Ramp'®maPulsed Ramp begins.

The ramp backs off twice thexdeltarcurrent, then ramps for a maximum of
15 steps. If the test is properly ttihed, three or four steps should be
sufficient.

One or moreycurtént sources can be ramped simultaneously, using the
same Action congitions. One or more voltage presets can be applied.

Use&RCHBOl wherever Linear Ramp or Pulsed Ramp can be used;
howeve, there are cases where it cannot be used successfully such as
longyeset times in induction disk relays. When properly used, binary
seakch Ts faster for determining Ohmic reach of current-operated distance
relays or measuring pickup/dropout of overcurrent relays.
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Notes

e Binary Search requires more tuning than Linear Ramp or Pulsed
Ramp. The relay may respond differently to search pulses vst
linear ramp steps. You may hear sensing during theg§€arch, but
the ramp concludes with No Op, relay operation net‘detected.
Use sense delay to filter relay transient response omthe pulses, so
that search converges to the correct value.

e If memory action is important to the relay, allow,adequate wait
time for reset and a long enough pulse time topeperate.

e Some relays require the use of pulsed gamp fof testing. If so, select
the Pulsed Ramp option by setting ramp Delta Time = 0.

e Search can be done either from lgWjeffsét to high limit, or high
offset to low limit. When searching(from a high offset, Ramp
Delta Voltage must be negative:

e Use Offset Current = 0, anenon:zero Offset Duration Action
Delay if polarizing voltage must be applied before the Action.

e Use sense delay to enstire that the search converges to a value
that can be detected with the ramp. A large amount may be
required; e.g., 25 to 50% of the pulse duration. This filters
transient respofse td the leading edge of the pulse. If contact
instability i§ alsg present, use sense delay as well.

Test Tab
On the RCHBQ@I Jest¥Tab screen (Figure C.92 on page C-172):
1. Select valid sotrce names in the Src column.
2. Use the High and Low fields to enter values for the source
cofnections between the instrument and the relay.
3. _Enter the source current amplitude ACTION and enter phase and
frequency values.
4, ‘Erter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.
5. Enter the jumper connections in the Jumpers field.
170 72A-1585 Rev. C 8/02  ¢AMNMy
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Results

Save Results

Delete Results

The macro initially displays the results for the Cur-
rent Test conditions. To display prior results, click
the pull-down arrow and select a prior test. The
RCHBOI Test Tab Results fields dreeXplained in
Table C.99.

Click Save Results after running/a test and select
the new results to save. When exiting the macro,
save any macro changeSyand results if they have
not already been saved:

Click Delete Resultsto display a window contain-
ing saved testyesults. Select one or more test results
using the mouse? Ctrl+click works as a toggle
actign towseleet or unselect items. Click OK to com-
pletedeletion.

NoTE If battery simulator voltageis needed, enter BT as a source and select

' amplitude, or run the/POQWER macro.

Table C.99 RGHBOI Test Tab Results Fields

Field

Explanation

Expected |

Expected operate value, in Amps.

+ 0/0/— %

Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual

Recorded test result.

% E¥ror

Error.

Result

Pass/Fail indication.

'doh ™ 72A-1585 Rev. C 8/02
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Action Tab

The RCHBOI Test Tab screen is shown in Figure C.92.

/Converted Locations/Demaonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST/Class Demo/RCHEDI
|F|EHBDI j Relay ID:  SEL-321 DEMO TEST* Serial No: SN 94094007
Last Edit:  1993-05-10 15:45:06.890 hfa: SEL .
Actionl F'refaultl Heportl Notebnokl l A
a L&Y
Src:_I High | Low | Amnpl | Phs | Fres Fesuls IEurrent Test Conditions j
WA ¥ 9000 00 0.000 =T = =
i ACTION -30.0 £0.000 Enpected | | +% [ -%[ Actual | % Emor |
73 4 4
Senze Connections: |
Jumpers: I

Figure C.92 RCHBOI Test Tab Screen

The RCHBOI Action Tab Conditions fields are explained in Table C.100.

Table C.100 RCHBOLAction Tab Conditions Fields

Field

Explanation

Offset Current

The initial amplitude of the Action source.

Offset Duration

How long to maintain the offset.

Current Limit

The amplitude that stops the search, if the relay
does not operate. The maximum of Offset
Current and limit determines the source range.

PulseDuration

Maximum length of each search pulse; pulse
terminates as soon as a sense is detected.

Wait

How long to wait between pulses; wait is at
offset current.

Delta Current

Step size of ramp. Use a minus sign for a
downward ramp.

Delta Time

Duration of each ramp step. A non-zero value
selects a linear ramp; setting Delta Time = 0
selects a pulsed ramp, using the same pulse
duration and wait as the search.

C-172

72A-1585 Rev.C 8/02  (AMNIy

..:



ProTesT User Guide

The RCHBOI Action Tab screen is shown in Figure C.93.

/Converted Locations/Demaonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/RCHEDI

|HEHBDI j FielayID:  SEL-321 DEMO TEST* Serial Mo: SN 94034007 .
RCHEOI Last Edit:  1839.05-10 15:45:08 890 Mfg: SEL
Test nl F'refaultl Heportl Notebookl l A

Sen Condiions | Ampl
Offzet Curent 7

AP

A
Contacts = ||0-C - =
I oniacts 'JI — (B | Offset Duration B0 ggliBcle:
el | Cyeles 7| IS} Cunent Lirit Y AP
Duration [ miecs | |0 | Fulse Duration 30 Lrcles
Source 1 ﬂ E |/ait 30 Lycleg
LB +/- Dielka Currert _rﬂﬂ Amps
G

Delta Time =) WCycles

O

Figure C.93 RCHBOI Aetion Tab Screen

Zero Crossing ISpstem ‘l

Operation Graph
The RCHBOI Operation graphtis shewn in Figure C.94.

A Current
Offset

()
{B) Offset Duration
(Y Limit value
(D} Pulse Duration
[A+C)/2 (E) wait
(F) Ramp +- AMalue
(G) Rampa Time
4 Time =0 for
Pulsed Ramp

Prefault Amplittige

A

-

' -
Sense  Time

Prefault’ B
Duration

MNote: Pulse (D) ends on Sense

Figure C.94 RCHBOI Operation Graph

Sense The'RCHBOI Sense fields are explained in Table C.101.

Table C.101 RCHBOI Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Name a source to identify which Instrument or
input receives the relay sense signal. The source
must be an Action. The default is MA for the

Master Instrument.

Source
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Run Click RUN on the toolbar or press F12 to run the test. The sources
initialize as follows:

e Non-Action sources turn on at Preset values.

e Action values turn on at Prefault values, move to offset values and
then to Action values.

After a small number of search pulses, the ramp beginsyI h&ytest stops as
soon as the ramp detects relay operation, normally after three or four
steps, and the amplitude is recorded. If the relay doeés nevoperate after 15
ramp steps are taken, a No Op is recorded. No @p may be desired, if the
relay is not supposed to operate.

Prefault Tab

The Prefault tab is used for steady stateymacres to assert initial conditions
before the values on the Test tab,and Actien offset are applied. This
allows an initial state of normal,alaneed voltages and currents to be
applied for a duration before thé. maego action begins with faulted
voltage and increasing currept.

The RCHBOI Prefault Tabfiélds are explained in Table C.102.

Operation When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table C.102 RGHBOI Prefault Tab Fields

Field Explanation

Sotifee Name Source names are set on the Test tab and cannot
be modified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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RCHBOV - Reach Binary Search, Voltage - Z ProTesTPLAN

Description

Operation

Use

A fast, high-low pulsed search to bracket relay operate poiat, followed by
linear ramp or pulsed ramp for high resolution result, RCHBOV and
BSRHOV are identical. If you have both the V andeZ PreJesTPLANS, use
the name you prefer.

The search begins by testing midway between the Action Offset and
Limit Voltage. If the relay does not operate, limit voltage is applied. If the
relay still does not operate, the test is over (regorded as No Op, No
Operation). Successive pulses are calculated based on the results of the
last pulse; i.e., the next pulse is halfway between the last operate value
and the last No Op value. Whef'the 'difference between pulse
amplitudes is less than three times\theyramp delta voltage, the search
stops and either a Linear Ramp'®maPulsed Ramp begins.

The ramp backs off twice thendeltawoltage, then ramps for a maximum of
15 steps. If the test is properly ttihed, three or four steps should be
sufficient.

This macro isuséd to ramp one or more current sources simultaneously,
using the same“Agctioh conditions. One or more voltage presets can be
applied.

RCHB@YV can be used wherever Linear Ramp or Pulsed Ramp would be
used;, however, there are cases where it cannot be used successfully.
When tsed properly, Binary Search has faster performance for
determining Ohmic reach of voltage-operated distance relays or
pickup/dropout of overvoltage or undervoltage relays.
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Notes

e Binary Search requires more tuning than Linear Ramp or Pulsed
Ramp. The relay may respond differently to search pulses vst
linear ramp steps. You may hear sensing during theg§€arch, but
the ramp concludes with No Op, relay operation net‘detected.
Use sense delay to filter relay transient response omthe pulses, so
that search converges to the correct value.

e If memory action is important to the relay, allow,adequate wait
time for reset and a long enough pulse time topeperate.

e Some relays require the use of pulsed gamp fof testing. If so, select
the Pulsed Ramp option by setting ramp Delta Time = 0.

e Search can be done either from lgWjeffsét to high limit, or high
offset to low limit. When searching(from a high offset, Ramp
Delta Voltage must be negative:

Test Tab
On the RCHBOV Test Tab scréen (Rigure C.95 on page C-178):
1. Select valid source names,inthe Src column.

2. Use the High andskew fields to enter values for the source
connections bgtween the instrument and the relay.

w

Enter the soufee veltage amplitude ACTION and enter phase and
frequency valuest

4. Enter test relay donnections in the Sense Connections field when the
test relay is cORnected as a sense input or to a timer.

o

Enterfthejumper connections in the Jumpers field.
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Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The RCHBOV Test Tab Results fields are explained
in Table C.103.

Save Results Click Save Results after runningia tést and select
the new results to save. Whien'exiting the macro,
save any macro changes,andiresults if they have
not already been saved.

Delete Results Click Delete Resultsite display a window
containing saved test results. Select one or more
test results using®the mouse. Ctrl+click works as a
toggle actien to select or unselect items. Click OK
to complete, deletién.

NoTE If battery simulator voltage is,ne€eded, enter BT as a source and select
' amplitude, or run the POWER macro.

Table C.103 RCHBOV Test,Tab Results Fields

Field Explanation

Expected V Expected operate value, in Volts.

+ %/— % Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual Recorded test result.

% Efrer Error.

Result Pass/Fail indication.
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The RCHBOV Test Tab screen is shown in Figure C.95. O

RCHEOY |

Figure C.95 RCHBC

Action Tab
The RCHBOV Action Tab Condition§ fields are explained in

Table C.104. @
R
>

N
O
Q¥

L 4
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Table C.104 RCHBOV Action Tab Conditions Fields

Field Explanation

Offset Voltage The initial amplitude of the Actiongseurce.
Action offset turns on at the'same tigne as the
Preset sources.

Offset Duration How long to maintain the offset.

Voltage Limit The amplitude at whieh the*ramp stops if the
relay does not opefate, The maximum of Offset
and limit determfines the source range.

Pulse Duration Maximum length @fieach search pulse; pulse
terminatestas s@ep as a sense is detected.

Wait Howdlong toywait between pulses; wait is at
offsetyvoltage.

Delta Voltage Step size®of ramp. Use a minus sign for a
downward ramp.

Delta Time How long each Linear Ramp step is held; set
Delta Time = O for Pulsed Ramp, using the same
pulse duration and wait as the search.

The RCHB@VjAction Tab screen is shown in Figure C.96.

Bemonstration Test 50 Hz/Demao test of SEL 321/5EL-321 DEMO TEST"/Class Demo/RCHBOY

j Relay ID:  SEL-321 DEMO TEST* Serial Ma: 5N 94094007
El~ Last Edi:  1593-05-12 12:48:00.560 Mia: SEL
| Tesl‘ tion | F‘refaultl Heportl Notebookl
=5 Conditiong [ ampl [ Units
lD-)E:—' L& | Offset Vokage 35 alts
T = | LB | Offset Duration 0 Cucles
! Cycles 7| [T | oltage Limit 1 Valts
’ Diunation mSecs T | LD | Pulze Duration 20 Cycles
Source  [p4a = | E [/t 10 Cycles
|LE |+ Delta Voltage 0.2 Vol
Zero Crozsing m Bl Dets Time 4 Lycles

Figure C.96 RCHBOV Action Tab Screen

G 72A-1585 Rev. C 8/02 C.179



RCHBOV - Reach Binary Search, Voltage - Z ProTesTPLAN
-]

Sense The RCHBOV Sense fields are explained in Table C.105.

Table C.105 RCHBOV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument or
input receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources
initialize as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action values turn on atiPrefault values, move to offset values and
then to Action values,

After a small number of seafeh pulses, the ramp begins. The test stops as
soon as the ramp detects relayOperation, normally after three or four
steps, and the amplitudeiis re€orded. If the relay does not operate after 15
ramp steps are takeny,a’No Op is recorded. No Op may be desired, if the
relay is not supposed téyoperate.

Hints e Use Offset/Voltage = 0, and non-zero Offset Duration Action
Delayaif pelarizing current must be applied before the Action.

e Jsesense delay to ensure that the search converges to a value
thagcaf be detected with the ramp. A large amount may be
required; e.g., 25 to 50% of the pulse duration. This filters
transient response to the leading edge of the pulse. If contact
instability is also present, use sense duration as well.
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Operation Graph ()

The RCHBOV Operation graph is shown in Figure C.97.
4

A Voltage
ol R RLREE el ron SRLEERERRRE RS
' t Duration
: it value
: ot

(A+T)2 ________1: ________ ulse Duration

1 W ait
F) Ramp +- Avalue
(G) Rampa Time
A Time = 0 for
Pulsed Ramp

Prefault Amplitude
A ________ ]

Prefault B Sense  Time

Duration
nse

Mote: Pulse | il
Figure C.97 R eration Graph
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state of normal, balanced voltages and cusfénts to be
applied for a duration before the macro action begins4ith*faulted
voltage and increasing current. The RCHBOV Prefault Tab¥ields are
explained in Table C.106.

Operation When the test is run, the Prefaultiis’applied as
indicated. This allows an ingelligéent relay to see
normal conditions befgfeesponding to the fault
condition generated byarunning the macro. If the
Prefault duration i$f0,’mo Prefault occurs.

Table C.106 RCHBOYV Prefault Tab Eields

Field Explanation

Source Name Sourcg names are set on the Test tab and cannot
be modified.

Amplitude Entef the desired amplitude.

Phase Enter a phase in the range of —-360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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RCHLRI - Reach Linear Ramp, Current - Z ProTesTPLAN

Description

One or more current sources are ramped from an offsef amplitude until
the relay operates, or until a limit amplitude is reached(recorded as No
Op, for No Operation).

Use this Macro to test reach at a specific angle for @ distance relay —
hence the Macro name RCHLRI. RCHLRI and LRAMPI are identical. If
you have both V and Z ProTesTPLANS, use the,name you prefer.

Operation

One or more current sources are,ramped simultaneously, using the same
Action conditions. One or more Violtagespresets can be applied. Sources
can have different phase angles, representing phase offset. Sources can
be at different harmonics; e.g-%ene €urrent can be at 60 Hz (or 50 Hz),
and another at 120 Hz (or 400 HZ), to test harmonic restraint on a
differential relay.

Use

This macro tests Ohmic reach of current-operated directional distance
relays at speeific phase angles; Pickup/dropout of overcurrent relays;
Minimum pickupyand harmonic restraint for differential relays with
harmonic igrushyrestraint.

Notes

¢ Jo minimize test time and heating, use an offset as close to the
expected operating point as possible.

e » Most relays that can be tested with RCHLRI or LRAMPI can be
tested faster using RCHBOI or BSRHOI, binary search macros.
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Test Tab

NOTE

On the RCHLRI Test Tab screen (Figure C.98):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.

3. Enter the source current amplitude ACTION and(entemphase and

frequency values.

4. Enter test relay connections in the Sense Coftections field when the
test relay is connected as a sense input of'tova timer.

5. Enter the jumper connections in the Jumpes field.

Results

Save Results

Delete Results

The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdown arrow and select a prior test.
The RCHLRNest Tab Results fields are explained
in Table 07,

Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.

Glick Delete Results to display a window
gontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

If battery simulator voltage is needed, enter BT as a source and select
amplitude;,or run the POWER macro.

C-184
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Table C.107 RCHLRI Test Tab Results Fields

Field Explanation

Expected | Expected operate value, in Amps.

+ %/— % Plus/minus tolerance percentage, tsed for
Pass/Fail calculation.

Actual Recorded test result.

% Error Error.

Result Pass/Fail indication,

The RCHLRI Test Tab screen is shewn in Figure C.98.

/Corwerted Locations/ D emaonstration Test 50 Hz/De EL-321 DEMO TEST*/Class Demo/RCHLR

IF!EIHLHI j R : EMO TEST® Serial Mo: SM 94034007
RCHLRI E 333-05-1014:38:48.000 Mig: SEL
Acliunl Prefau\ll Hepulll Nulebuukl. -~
Src | High | Low | Ampl [ _Phs Results ICurrent Test Conditions j Save Results | Delete Results
W 12 0.0 0,000
" . [ _Expected | [ +% [ -% | Actual | %Enor | Fesult
i ACTION l;soojso_ono }EDL 33
gy B W
BT ol
o N
Senze Connectio
Jumpers: i

Figure C.98 RCHLRI Test Tab Screen
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Action Tab
The RCHLRI Action Tab Conditions fields are explained in Table C.108.

Table C.108 RCHLRI Action Tab Conditions Fields

Field Explanation

Offset Current The initial amplitude of the Agtion Source.

Offset Duration How long to maintain the offset,

Delta Current Step size of ramp. Usg"aumints sign for a
downward ramp.

Delta Time How long each rampstep is held waiting for a
sense.

Current Limit The amplitude at which the ramp stops if the

relay dees net operate.

The RCHLRI Action Tab screemyis shown in Figure C.99.

/Converted Locations/Demonstration T ezt 50 HzdD e L 321/5EL-321 DEMD TEST=/Class Demo/RCHLRI
IHCHLFII 3 elaydl: SEL-321 DEMO TEST® Senial Mo: SH 94034007

RCHLRI 4 astEdit  15935-05-1014:38:42 000 Mfg: SEL

Prefault Iﬁemwook I

Senze \ Conditions [ &senpl [ Urits
A | Offzet Current 3 Amps
IE tact 'l 0-C = .
oniacs L v - ~ B | Offzet Duration [=11] Cycles
DE|3P_ 0 y [[E ] +- Delta Cumrent 0o Amps
Duration [ £ N EERIE 20 Cucles
Source [ = E | Current Limit 49 Amps

44 N4
= 4
Zem &s i ‘m
[ 4

Figure C.99 RCHLRI Action Tab Screen
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Sense The RCHLRI Sense fields are explained in Table C.109.

Table C.109 RCHLRI Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whiCh Instrument, or
input, receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o rtin the test. The sources
initialize as follows:

* Non-Action sources turfmen at Preset values.

e Action values turn op-at Prefault values, move to offset values and
then to Action values.

After a small number offsearéh pulses, the ramp begins. The test stops as
soon as the relay operatgs and the amplitude is recorded. If the relay does
not operate a NO Op is re€orded. No Op may be desired, if the relay is
not supposed tovgperate.
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Hints e Use Offset Current = 0, and non-zero Offset Duration if polarizing
voltage must be applied before the Action.

e Test results depend on the ramp rate — too fast causes overshoot,
too slow stresses the relay and takes more time. Stagwith a slow
rate, using values that give a stable, acceptable resuligThen
reduce the delta time until the result is no longerstablef Find the
fastest ramp that is acceptable.

e For example, set Delta Current equal to 10,t0"20 percent of the
tolerance amplitude. If the Expected Value is&, amp with
tolerance of +10%, the tolerance amplitude equals 1.0 X 10%, or
0.1; 10% to 20% of that sets delta amplitude equal to .01 to 0.02
Amp.

e Set delta time to be two to five tiflesi’nepinal relay operating time
for best accuracy. Use one t§ two times for lowest heat and
shortest test time.

Operation Graph
The RCHLRI Operation graphiis shown in Figure C.100.

A Current
El-47N N
(&) Offset
(B) Cffset Duration
(C) +- A'alue
{B) A Time
Prefault Amplitude (E) Limit Value
A
Prefault B Selnse >
Duration or Recaord
Figure C.100 RCHLRI Operation Graph
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. Fhis
allows an initial state of normal, balanced voltages and*€urrents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current. The RCHLRI Prefault Tap fields are
explained in Table C.110.

Operation When the test is run, the Rgefault is applied as
indicated. This allows‘n intelligent relay to see
normal conditions pefare responding to the fault
condition generatéd\by running the macro. If the
Prefault duratigh 180, fio Prefault occurs.

Table C.110 RCHLRI Prefault Tab Fields

Field Explanation

Source Name Saqdrce hames are set on the Test tab and cannot
be medified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duratign Enter a duration for the Prefault condition.
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RCHLRYV - Reach Linear Ramp, Voltage - Z ProTesTPLAN

Description

Operation

Use

Notes

One or more voltage sources are ramped from an offset apiplitude until
the relay operates, or until a limit amplitude is reached¥gecorded as
No Op, for No Operation).

Use this macro to test reach at a specific angle for a digtance relay —
hence the Macro name RCHLRV. RCHLRV and LRAMPV are identical. If
you have both | and Z ProTesTPLANS use the name you prefer.

One or more voltage sources are ramped simultaneously, using the same
Action conditions. One or more currefgpreséts can be applied. Sources
can have different phase anglesgiepresenting phase offset. Sources can
be at different harmonics; e.g.,onéyoltage can be at 60 Hz (or 50 Hz),
and another at 120 Hz (or 100/Hg).

This macro tests Ohgiigyreach of voltage-operated directional distance
relays at specific phase/angles; Pickup/dropout of overvoltage or
undervoltage relays.

e To minimize test time and heating, use an offset as close to the
expected operating point as possible.

e Mosyrelays that can be tested with RCHLRV or LRAMPV can be
tested faster using RCHBOV or BSRHOV, the binary search
macro.

e {For maximum source VA, use a source in the high end of a
voltage range.

C-190
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Test Tab

On the RCHLRV Test Tab screen (Figure C.101 on page C-192):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values fogthésotirge

connections between the instrument and the relays

3. Enter the source voltage amplitude ACTION and enter phase and

frequency values.

4. Enter test relay connections in the Sense“@onnections field when the

test relay is connected as a sense inpyt ogto a timer.

5. Enter the jumper connections in the Jumpers field.

Results The macrgjinitially displays the results for the
Current Test denditions. To display prior results,
click thegpullkdown arrow and select a prior test.
The RCHERV Test Tab Results fields are explained
in TableyC.111 on page C-192.

Save Results ClickiSave Results after running a test and select
the Rew results to save. When exiting the macro,
save/any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If batteryasimulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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Table C.111 RCHLRYV Test Tab Results Fields

Field

Explanation

Expected V

Expected operate value, in Volts.

+ 0/0/— %

Plus/minus tolerance percentage, tsed for
Pass/Fail calculation.

Actual

Recorded test result.

% Error

Error.

Result

Pass/Fail indication.

The RCHLRV Test Tab screen is shown, in Figdre C.101.

/Converted Locations/D emonstration Test 50 Hz/Demo test o

21/5E1%821 DEMD TEST*/Class Dema/RCHLRY

|RCHLRY
RCHLRY

[

Test |Action| Prafau\tl Heportl Notebookl

Fielay ID* Serial Mo SN 94034007

Sic | High | Low [ Ampl | Phs | Fie

Lastk - fg: SEL
-~ ~
esults iCurrentTest Conditions j Save Results | Delete Results
'?DETIDN 0120 ggggg cred W | +Z| -‘Zl Actual | % Ermar | Fiesult
. R ; 5 5

70 -240 60.000

CRD” N

04 0 &hoo

ol 0/ enom

Ny 4

R

A — 2

Senze Connections: I

Jumpers: I

v

(o)

Figure

C.101 RCHLRY Test Tab Screen
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Action Tab

The RCHLRV Action Tab Conditions fields are explained in Table C.112.

Table C.112 RCHLRYV Action Tab Conditions Fields

Field

Explanation

Offset Voltage

The initial amplitude of the Action source.

Offset Duration

How long to maintaip the¥effset. If no offset is
wanted, enter 0 volts ahd 0 cycles.

Delta Voltage

Step size of ramptilUse & minus sign for a
downward rapips

Delta Time

How long eachiamp step is held waiting for a
sense,

Voltage Limit

Theyamplitude at which the ramp stops if the
relay dees, hot operate. The maximum of Offset
andylimit determines the source range.

Note: Best accuracy is obtained if you use a
source in the high end of its range.

The RCHLRW, Action Tab screen is shown in Figure C.102.

HCHLHVA‘ ‘_ l_'

n Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/RCHLRY

/Converted Locati ol i
RCHLRW - Relay ID:  SEL-321 DEMO TEST* Serial Mo: SM 94094007

Test grclon) Report | Notbook |

Delm 0 Cycles

L=

%ﬁ“u” [ mSecs
O [T

Zero Crossing IS_l,lstem 'l

LastEdit:  1999-05-1014:39:42.130 Mig: SEL
Conditions [ &mol [ Units
|LA] Offset Voltage 35 Walts
| LB | Diffzet Duration 0 Cucles
|C |+ Dela'Voltage 01 Wolks
|0 Dt Tirne: 5 Cucles
E |"/oltage Limit 10 Yolts

Figure C.102 RCHLRYV Action Tab Screen

doh ™ 72A-1585 Rev. C 8/02

C-193



RCHLRYV - Reach Linear Ramp, Voltage - Z ProTesTPLAN
|

Sense The RCHLRV Sense fields are explained in Table C.113.

Table C.113 RCHLRYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument, or
input, receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources
initialize as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action values turn on atiPrefault values, move to offset values and
then to Action values,

The test stops as soon as th@welay operates and the amplitude is
recorded. If the relay does not operate a No Op is recorded. No Op may
be desired, if the relay is notstupposed to operate.

Hints e Use Offség\Voltage, and non-zero Offset Duration, if polarizing
current musti¥e applied before the Action.

e Test results depend on the ramp rate — too fast causes overshoot,
too sfew stresses the relay and takes more time. Start with a slow
ratel\using values that give a stable, acceptable result. Then
reduce™the delta time until the result is no longer stable. Find the
fastestramp that is acceptable.

For'example, set Delta Voltage to from 10 to 20 percent of the
tolerance amplitude.

¢ Set delta time to be two to five times nominal relay operating time
for best accuracy. Use one to two times for lowest heat and
shortest test time.
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Operation Graph

The RCHLRV Operation graph is shown in Figure C.103.

A Woltage
.
[Agiffset
(B} Offset Duration
[C) +i- Avalue
(D) ATime
Prefault Amplitude (E) Limit value
A
Prefault B Sense .
Duration or Record

Figure C.103 RCHLRV.Operation Graph

Prefault Tab

The Prefault tab is used fogSteady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state gf fiermal, balanced voltages and currents to be
applied for a duratien*bgfore the macro action begins with faulted
voltage and ingfeasing current. The RCHLRV Prefault Tab fields are
explained ingablefC.114.

Operation

When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table'€.114 RCHLRYV Prefault Tab Fields

Field

Explanation

Source Name

Source names are set on the Test tab and cannot
be modified.

Amplitude

Enter the desired amplitude.

Phase

Enter a phase in the range of -360.0° to 360.0°.

Frequency

The Frequency value is set on the Test tab.

Prefault Duration

Enter a duration for the Prefault condition.
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RCHPRI - Reach Pulsed Linear Ramp, Current - Z ProTesTPLAN

Description

Operation

Use

Notes

One or more current sources are ramped in a series of pul§esgreturning
to an offset amplitude between pulses. If the limit amplitude jsgeached
with no relay operation, it is recorded as No Op, for Ne,Operation.

Use this macro to test reach at a specific angle for a digtance relay —
hence the RCHPRI Macro name. Pulsed ramp reduces heat load on an
overcurrent relay. RCHPRI and PRAMPI are identigal /It you have both Z
and | ProtestPLANS, use the name you prefeft

One or more current sources are ramped simitltaneously, using the same
Action conditions. One or moregvoltage presets can be applied. Sources
can have different phase angles, répresenting phase offset. Sources can
be at different harmonics; e.g._.one cufrent can be at 60 Hz (or 50 Hz),
and another at 120 Hz (or 100,Hz),to test harmonic restraint on a
differential relay.

This macro tests@@hmic reach of current-operated directional distance
relays at specific phase angles; Pickup/dropout of overcurrent relays;
Minimum pickéipahd harmonic restraint for differential relays with
harmonic ingush(restraint.

Use Pulsed'Ramp instead of Linear Ramp to minimize heat load on relay,
or whep the refay requires return to offset between test values.

* Most relays that can be tested with RCHPRI or PRAMPI can be
tested faster using RCHBOI or BSRHOI, the binary search macro.
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Test Tab

On the RCHPRI Test Tab screen (Figure C.104 on page C-198):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values fogthésotirge

connections between the instrument and the relays

3. Enter the source current amplitude ACTION and enter phase and

frequency values.

4. Enter test relay connections in the Sense“@onnections field when the

test relay is connected as a sense inpyt ogto a timer.

5. Enter the jumper connections in the Jumpers field.

Results The macrgjinitially displays the results for the
Current Test denditions. To display prior results,
click thegpullkdown arrow and select a prior test.
The RCHRRITest Tab Results fields are explained
in TableC.175.

Save Results ClickiSave Results after running a test and select
the Rew results to save. When exiting the macro,
save/any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If batteryasimulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o

Table C.115 RCHPRI Test Tab Results Fields

Field

Explanation

Expected |

Expected operate value, in Amps.

+ 0/0/— %

Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual

Recorded test result.

% Error

Error.

Result

Pass/Fail indication.
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Action Tab

The RCHPRI Test Tab screen is shown in Figure C.104.

/Converted Locations/D'emonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST=/Class Demo/RCHPRI

IHCHPHI j Relay ID:  SEL-321 DEMO TEST® Serial Mo: SM 94094007 .
ACHFRI Last Edit:  1993-05-10 14:40:16.000 Mg SEL
| Act\onl F‘refaultl F!eportl Notebookl ‘ A
a W 3
Sic_ | High | Low | Ampl [ Phs [ Fre Resits ICurrent Test Conditions j

ET

30,000 00 60.000 P s S

70000 4200 60000 3Ekgected | |5+/° %] Actual | %Enor |
70.000 1200  |E0.000 :
ACTION |-75.0  |B0.000

Senze Connections: I

Jumnpers: |

0

Figure C.104 RCHRRI Test Tab Screen

The RCHPRI Action Tab Cenditions fields are explained in Table C.116.

Table C.116 RCHPRI ActionsTab Conditions Fields

Field

Explanation

Offset Current

The initial amplitude of the Action source.

Offset Dugafion

How long to maintain the offset.

Initial Qurrent

Starting value for the pulsed ramp.

Pulse Duration

How long each pulse is held waiting for a sense.

Wait

How long to wait at offset between pulses.

Delta Current

Step size of pulsed ramp. Use a minus sign for a
downward ramp.

Current Limit

The amplitude at which the ramp stops if the
relay does not operate. The maximum Offset and
limit determines the source range.
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The RCHPRI Action Tab screen is shown in Figure C.105.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-221 DEMO TEST#/Class Demo/RCHFRI
IHEHF’HI j Relay ID:  SEL-321 DEMO TEST* Serial No: SM 94034007
Last Edit:  1933-05-14 12:22:34.000 Mfg: SEL .

RCHPRI
‘ N

Test  Action | Prafaultl Fleportl Notebookl

Genze Conditions [ &mpl
A | Offzet Current 1] ArPg
Contacts || 0-C =2 =
 Corizcts [l = 8] Oifs=t Duration 20 _gglBuci=s
De"a-'"_ 1 Cycles 7] |LE | Iritial Cument 3F mes
Duration [ miecs T |0 | Pulse Duration 3 Wl
Source i |[E | ait 20 ‘Tglclis
|LE | +/- Delta Currert _rDE Amnpr
G | Current Lirnit 4.5 mps

Zera Ciogsing Systemn ¥ l

O

Figure C.105 RCHPRI Action Tab Screen

The RCHPRI Sense fields are explained in Table C.117.

Sense
Table C.117 RCHPRI Sense(Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Veltage On—>Off, etc.

Source Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click®UNs6n the toolbar or press F12 to run the test. The sources

initializeas follows:
o “Non-Action sources turn on at Preset values.
e Action values turn on at Prefault values, move to offset values and
then to Action values.

The test stops as soon as the relay operates and the amplitude is
recorded. If the relay does not operate a No Op is recorded. No Op may

be desired, if the relay is not supposed to operate.
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Hints

Operation Graph

Use Offset Current = 0, and non-zero Offset Duration if polarizing
voltage must be applied before the Action.

Test results depend on the ramp rate — too fast causes overshoot,
too slow stresses the relay and takes more time. Stagwith a slow
rate, using values that give a stable, acceptable resuligThen
reduce the delta time until the result is no longerstablef Find the
fastest ramp that is acceptable.

The Wait time should be long enough to allow therelay to reset
or recover from the previous pulse. Make Wait as short as
possible to make the test run faster.

Highest VA output is obtained when,a sotigce is used in the high
end of its range. Do not select a Curreng Limit too far beyond
expected relay action.

The RCHPRI Operation graph,is ,shewn“in Figure C.106.

A Current
G [T R R T T T (A Offset
; (B) Offset Duration
(CY Initial Current
Coprmm-gfrdafe-- (0 Pulze Duration
i (E) Wait
Prefault Value | (F) +- 4Value
(G} Limit Value
A _________ '
Prefault B Sense " Time
Diliration
Mote: Pulse (D) ends an Sense

Figure C.106 RCHPRI Operation Graph
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. Fhis
allows an initial state of normal, balanced voltages and*€urrents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current. The RCHPRI Prefault Tab fields are
explained in Table C.118.

Operation When the test is run, the Rgefault is applied as
indicated. This allows‘n intelligent relay to see
normal conditions pefare responding to the fault
condition generatéd\by running the macro. If the
Prefault duratigh 180, fio Prefault occurs.

Table C.118 RCHPRI Prefault Tab Fields

Field Explanation

Source Name Sadrce hidmes are set on the Test tab and cannot
be medified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency Frequency cannot be entered when using the
F2000 family of instruments. Frequency is set at
the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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RCHPRYV - Reach Linear Ramp, Voltage - Z ProTesTPLAN

Description

Operation

Use

Notes

One or more voltage sources are ramped from an offset apiplitude until
the relay operates, or until a limit amplitude is reached¥gecorded as
No Op, for No Operation).

Use this macro to test reach at a specific angle for a digtance relay —
hence the macro name RCHLRV. RCHLRV and LRAMPV are identical. If
you have both | and Z ProTesTPLANS use the name you prefer.

One or more voltage sources are ramped simultaneously, using the same
Action conditions. One or more currefgpreséts can be applied. Sources
can have different phase anglesgiepresenting phase offset. Sources can
be at different harmonics; e.g.,onéyoltage can be at 60 Hz (or 50 Hz),
and another at 120 Hz (or 100/Hg).

This macro tests Ohgiigyreach of voltage-operated directional distance
relays at specific phase/angles; Pickup/dropout of overvoltage or
undervoltage relays.

e To minimize test time and heating, use an offset as close to the
expected operating point as possible.

e Mosyrelays that can be tested with RCHLRV or LRAMPV can be
tested faster using RCHBOV or BSRHOV, binary search macros.

e “For maximum source VA, use a source in the high end of a
voltage range.
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Test Tab

On the RCHPRYV Test Tab screen (Figure C.107):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values fogthésotirge

connections between the instrument and the relays

3. Enter the source voltage amplitude ACTION and enter phase and

frequency values.

4. Enter test relay connections in the Sense“@onnections field when the

test relay is connected as a sense inpyt ogto a timer.

5. Enter the jumper connections in the Jumpers field.

Results The macrgjinitially displays the results for the
Current Test denditions. To display prior results,
click thegpullkdown arrow and select a prior test.
The RCHRRVTest Tab Results fields are explained
in TableyC.179 on page C-204.

Save Results ClickiSave Results after running a test and select
the Rew results to save. When exiting the macro,
save/any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If batteryasimulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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Table C.119 RCHPRY Test Tab Results Fields

Field Explanation

Expected V Expected operate value, in Volts.

+ %/ % Plus/minus tolerance percentage, tised for
Pass/Fail calculation.

Actual Recorded test result.

% Error Error.

Result Pass/Fail indication.

The RCHPRYV Test Tab screen is shoWa in Figure C.107.

TEST#/Class Demo/RCHPRY
Senal Mo: SM 34034007
-08.000 Mia: SEL

Sre | High | Low | Ampl [_Phs | Fre estits IC_uneanasl Conditions j Save Results I Delete Results
S; ?DEEIDDUN _01200 gg ggg cted ¥ | +% [ -%| Actual | %Enar | Result ‘
. :l = ] 5

WC 70.000 | -240.0 (460,000

11 8 g " e0000

12 040 BO000

13 o 0/ lsoomo

BT RN

. W
A w—— 2

Senge Connections: I

Jumpers: I

cY

Figure C.107 RCHPRYV Test Tab Screen
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Action Tab
The RCHPRV Action Tab Conditions fields are explained in Table C.120.

Table C.120 RCHPRYV Action Tab Conditions Fields

Field Explanation

Offset Voltage The initial amplitude of the Action source.

Offset Duration How long to maintaip the¥effset. If no offset is
wanted, enter 0 volts ahd €ycles.

Initial Voltage Starting value fof'the pulsed ramp.

Pulse Duration How long ea¢h pulse is held waiting for a sense.

Wait How longtoWwait at offset between pulses.

Delta Voltage Step size of'pulsed ramp. Use a minus sign for a

downwardwamp.

Voltage Limit Thetamplitude at which the ramp stops if the
relay does not operate. The Offset and limit
determines the source range.

The best accuracy is obtained if you use a source
in the high end of its range.

The RCHPRV Agtion Tab screen is shown in Figure C.108.

hstration Test B0 Hz/Demo test of SEL 321/5EL-321 DEMO TEST#/Class Demo/RCHPRY
j Relay ID:  SEL-321 DEMO TEST* Senial Mo: SN 94034007
Last Edit:  1999-05-10 14:41:08.000 Mfg: SEL

Conditions [ asmpl [ Units
= | LA | Offzet Yoltage 35 Yaltz
— | LB | Offzet Duration 0 Cucles
' Cycles 7| [T | Initial Vialtage M el
Duration [g miecs 7| |0 | Pulse Duration 5 Cycles
Souce  [pa =l LE [w/ait 10 Cycles
LB +/- Delta Voltage L1 Volts
G |"/oltage Limit 1 Walts

Zera Crogsing ISystem =~

Figure C.108 RCHPRV Action Tab Screen
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Sense The RCHPRYV Sense fields are explained in Table C.121.

Table C.121 RCHPRYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O=>C etc.,
Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument, or
input, receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources
initialize as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action values turn on atiPrefault values, move to offset values and
then to Action values,

The test stops as soon as th@welay operates and the amplitude is
recorded. If the relay does not operate a No Op is recorded. No Op may
be desired, if the relay is notstupposed to operate.

Hints e Use Offség\Voltage, and non-zero Offset Duration, if polarizing
current musti¥e applied before the Action.

e Test results depend on the ramp rate — too fast causes overshoot,
too sfew stresses the relay and takes more time. Start with a slow
ratel\using values that give a stable, acceptable result. Then
reduce™the delta time until the result is no longer stable. Find the
fastestramp that is acceptable.

For'example, set Delta Voltage to from 10 to 20 percent of the
tolerance amplitude.

¢ Set delta time to be two to five times nominal relay operating time
for best accuracy. Use one to two times for lowest heat and
shortest test time.
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Operation Graph

The RCHLRV Operation graph is shown in Figure C.109.

A Woltage
S
[Agpiffset
{B) Offset Duration
[T+ Avalue
(D) ATime
Prefault Amplitude (E) Limit value
A
Frefault B Sense .
Duration or Record

Figure C.109 RCHLRV.Operation Graph

Prefault Tab

The Prefault tab is used fogsSteady, state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state ¢f mermal, balanced voltages and currents to be
applied for a duratien*bgefore the macro action begins with faulted
voltage and ingreasing current. The RCHPRYV Prefault Tab fields are
explained inglablefC.122.

Operation

When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table'€.122 RCHPRYV Prefault Tab Fields

Field

Explanation

Source Name

Source names are set on the Test tab and cannot
be modified.

Amplitude

Enter the desired amplitude.

Phase

Enter a phase in the range of -360.0° to 360.0°.

Frequency

The Frequency value is set on the Test tab.

Prefault Duration

Enter a duration for the Prefault condition.
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SSIMUL - Dynamic State Simulation - All ProTesTPLANS

Description

Operation

Use

Notes

The SSIMUL macro uses stepped sine wave quantities £0 simulate an
evolving fault, represented by up to 25 states. Up toyl 2"sousces can be
used, and independent timer sense events can be gecorded, one per
F2000 instrument and one per source on the F6000;

Enter source names, connections, and freéquengcy in the source table. In
each state define amplitude and phase foreach source, and the state
duration in cycles. Synchronized amplittide and phase transitions occur
on each state change. The Test View sé¢reen shows three states for the
sources named in the Source tablé, Nermally, three states represent
Prefault, Fault, and Post Faulticonditions. As more states are added, the
view scrolls to the right, onefstatesat a time. To add a state, add a name in
the state name row after the laststate.

This macro invgstigates séispected relay misoperations, or evaluates
protection schemes$. Use F2250 and F6000 logic output to test reclosers
and breaker failyrelays.

e [f different frequencies are to be injected, use an alternate
fréguency. Set the frequency of one source (which must be
Séurce 1 of the master F2000 or any source of the F6000) to a
base frequency different from the frequency reference for all other
sources. For example, setting the frequency of Source 1 to FX or
FL, and all the other sources to numerical values: 60.00, 60.00
120.00.... FX designates the crystal base frequency and FL
designates the line frequency. The frequency for any source must
be a harmonic of the base frequency. In this example, the base
frequency for Source 1 is FX or FL, and for all other sources it is
60Hz.

e The F6000 does not support FL.

e Use Satellite Synchronization for end-to-end fault simulation
testing. Select FS to indicate satellite frequency reference, and
click on Duration under the Source table. Select Go At or Preset
Until to set the start time when the test is run.
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e Use the optional ProTesT Power System Model to calculate fault
quantities for different fault scenarios. The Power System Model
automatically creates Prefault, Fault, and Post Fault states in
SSIMUL for each fault calculation.

e |t is possible to approximate point-on-wave inception@fia fault.
Rather than setting Prefault source phases to 0°, %20%and 120°,
offset all phases by an arbitrary amount; e.g., 90%,-30°, 210°. The
fault state occurs on a reference zero crossing, at which all
sources are offset by 90°. The fault, thereforepocetirs at a different
point on the waveform.

e Use the Fault Rotate button on the SSIMUL tab to perform a fault
rotation.

¢ Click the Phasor Display checkbgx to'ehange the SSIMUL tab to a
phasor configuration tab. Thistab allows you to visually configure
a phasor test.

e BT cannot be used as a sourcesin,the SSIMUL Source Table.
Test View

Sources The SSIMUL Test View screemis shown in Figure C.110.

&y B
S5IMUL | Logis Out | Fesult | #&port I'utebooEl
IS, V 4

State 1 of 7
Cloze Forw ABC Reclosing-1 05274
Al | FPhsg Ampl | Phs
1a I E7Y ]
1a 120 E7 120 b s
1a 240 E7? 240
1a -80 1] ]
10 200 ] ]
10 320 I ] i
o]
Ve
B V.
A
o (=]

Figure C.110 SSIMUL Test View Screen

20 72A-1585 Rev.C 8/02 (SRR



ProTesT User Gui

- e

Select Phasor Display check box to view the states defined. The@)L
Phasor Test View display is shown in Figure C.111.

Fig 1 SIMUL Phasor Test View Display
States Displayed three at a time. If less than three are
defined, blank states are shown. As more states are
@ added, the State display scrolls horizontally. Use
the horizontal scroll bar to move back and forth.
O To remove unwanted states, highlight the state
\ name and press the Delete key.
K Enter the Maximum Duration for the state, in
cycles. Each state is applied for the number of

cycles entered, then all sources change amplitude
and phase synchronously to the next state’s values.
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___________________________________________________________________________________|

Satellite Synchronization

Max Duration

Go At Time

Preset Until

For end-to-end, satellite synchronized testing,
specify the frequency of all sources as FS or FS$*2
(up to FS$*20) for harmonics. The Max_Duration
pull-down box contains options for theffifst state to
start a satellite synchronized test."SelectGo At or
Preset Until instead of Duratiop*for State 1. Define
Go At or Preset Until with a starting time that has
been agreed with the test crewgat'the other end of
the line. SSIMUL will display UTC satellite time on
the screen, and the timé& will be continually
updated. Satellite statusyis also displayed to show
how many satellites are detected. Satellite
synchronized@peration requires the satellite
interface and a'GPRS, receiver and antenna.

Duration tife Setting for first state — the default is
Durationjfi.e., fixed number of cycles before
stepping to sé€éond state. The pull-down box
contains options for satellite-synchronized
end-to~end tests Go At Time, and Preset Until.

Whentest is run, a satellite time window appears
with a default Go At time, the UTC time at which
test will start. The sources turn on at 0 amplitude,
But source values for first state do not appear until
the Go At time.

Run test to set up the Instrument, and sources turn
on right away at the values of the first state.
Transition to the next state does not occur until the
selected UTC time.

C-212
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Logic Out ()

Click this tab and enter a source name to identify the F225x and F6000
logic output to be used. Source selection is only from sources irfthe

Source column above. Each state has separate columnsgfSr logic output 1
(L1) and logic output 2 (L2 - not valid for F6000). output,

)
click in the state column in the row for the logic s7r ick once for

low (green led state), twice for high (red led stat ing a third time

changes to reset.
Result Tab 0

Click the Result tab to arm timers to sta a specified state and to stop

on a sense event. @

Run The itially displays the results for the
Cur nditions. To display prior results,
clic -down arrow and select a prior test.
Thé&SSIMUL Results fields are explained in

123 on page C-214.

Save Save after running a test and select the new
results to save. When exiting the macro, save any
macro changes and results if they have not already

\ been saved.

Delete @ Click Delete to display a window containing saved

test results. Select one or more test results using the

Q\O mouse. Ctrl+click works as a toggle action to select

or unselect items. Click OK to complete deletion.

\K The macro first displays Current Test conditions.
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Table C.123 SSIMUL Result Fields

Field Explanation

Timer Name Click the pull-down list and select @ seuce
name to identify a timer. The listshowssnly
those sources already defined fog theymacro.

Timer Start Select the timer start state. Lhis{must be done
first. The timer starts at the beginning of that
state. The pull-down list shews only those states
already defined for the magro. This field is used
to start timers for edgeMransitions (O-C-O,
On-Off-On) and fo enable pulse modes (O-C-O,
C-O-C, Off-@n; Off, On-Off-On).

Stop Events Select thesstop event for the timer; e.g.,

ON A OFRfor veltage, O 4 C for contacts. The
timer stops,when the event occurs, which may
be several states later. If no event occurs before
thesmacroscompletes, no timer value is
displayed, and Result is No Op.

Units Select time units Msec, Sec, or Cycles.

Expected Enter the expected time result in the units
indicated.

Tolerance Wnits Select + or - tolerance units in Msec, %, or
Cycles.

+, — Enter +/- tolerance, in percent.

ThesSSILJL Result Tab screen is shown in Figure C.112.

y |
|£IMULI Logic Out  Result | Heportl Notebookl

Run IEurrent Test Conditions j Save Delete
Timer Mame | Timer Stark St B Units et TDILT;iatr;ce .
11 Close Forw.Al 0-3C mSec 45000 % 0.000 0.000

Figure C.112 SSIMUL Result Tab Screen

D Y

;
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TFRPLT - Time vs. Frequency Shift Characteristic Plot -
F ProTesT-PLAN

Description

One or more test sources are set to initial values, andwa frequency shift is
applied. Up to 12 different frequency shifts are tested,and relay operate
time is measured. Expected time and +/- toleran€eg are optionally
specified to determine pass/fail for each test poifit, A"characteristic plot
can be displayed and printed.

Operation

A series of frequency shift time tests lis perfermed, stepping frequency
from an offset value to a test value, fer upto 12 separate tests. All sources
turn off between tests, and Qffset iS,applied at the start of each test. A
reset time is specified to allowelays'with induction disks or other similar
devices to reset between tests, If expected operate times and tolerances
are entered, pass/fail results are"automatically recorded. Select
Tools/Graph/Display Graph frem the menu bar to display the time
characteristic. The plat form’can be changed without rerunning the test.

Use

This macro tests¥fgeqtiency relays.
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|

Notes

e Be sure to allow enough reset time to allow the relay to recover
fully between tests.

¢ One source can have an Action frequency, while all others are at
base frequency, as long as the Action is Sourcé¥,of'the Master
F2000 or Source 1 of the F6000. Any source ongthe®6000 can be
Action. Enter ACTION for one source frequency; ang indicate the
frequency reference for the others: FX (crystal) @rFL (line). When
the test is run, ProTesT will verify that the Actigp source is indeed
the correct source.

e The F6000 does not have FL or FE setting. Map this to the FX
setting.

e Source 1 of the Master F2000,0r F6000 can, instead, be set to FX
base frequency, and all other'sougces can have ACTION
frequency. Any source ofithe F6000 can be FX.

e F2000 base frequency has awange of 25 to 99.99 Hz. Harmonics
allow frequencies up t02000,Hz in F225x and 1000 Hz for the
F6000. Macro frequengigs can be specified up to 1999 Hz as long
as ProTesT can find atharmonic to cover the required range.

Test Tab
On the TFRPLT Test Tab, screen (Figure C.113 on page C-218):

1. Select validg®urcesnames in the Src column.

2. Use the Highfand Low fields to enter values for the source
connectionsfetween the instrument and the relay.

w

Enter the source frequency amplitude ACTION and enter amplitude
apdiphase values.

4. sEntegtest relay connections in the Sense Connections field when the
testirelay is connected as a sense input or to a timer.

<

Enter the jumper connections in the Jumpers field.
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Results

Save Results

Delete Results

The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The TFRPLT Test Tab Results Fields are explained in
Table C.124.

Click Save Results after runningia tést and select
the new results to save. Whien'exiting the macro,
save any macro changes,andiresults if they have
not already been saved.

Click Delete Resultsite display a window
containing saved test results. Select one or more
test results using®the mouse. Ctrl+click works as a
toggle actien to select or unselect items. Click OK
to complete, deletién.

NoTE If battery simulator voltage is,ne€eded, enter BT as a source and select

' amplitude, or run the POWER macro.

Table C.124 TFRPLT Test Tab Results Fields

Field

Explanation

Test F

Specify test frequencies, up to 12 tests.

Expected Time

Expected operate time for the relay for the given
frequency shift. Refer to the characteristic curves
published for the relay.

+ o/0/— %

Percent tolerance which defines the range of
acceptable time results.

Actual

Records the actual operate time, in the selected
units (mSec/Sec/Cycles).

% Error

Percent error, absolute value.

Result

Pass/Fail flag.

Time Units

Select from pull-down list: mSec, Sec, or Cycles.

'doh ™ 72A-1585 Rev. C 8/02
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Action Tab

The TFRPLT Test Tab screen is shown in Figure C.113.

[TFRPLT
TFRPLT

Test |Aclion| Feport | Motebook |

j Relap ID:  SEL-321 DEMO TEST*

Last Edit:  1933-05-10 14:41:45.000

/Carverted Locations/Demonstration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMO TEST*/Class Demo/TFRPLT

Serial No: SM 540594007

Sc | Hiah | Low | Ampl [
120

Phs | Freg | Resuks
A

W

0

CTION

IEunEnl Test Conditions

TestF | Expected Time [ +% | -%| Actual | %Enor

T0.02
T0.01
o

£3.93
£3.92

Sense Connections: I

Jumpers: I

N,

Mg SEL @
’A
- V o
j Save ts {0 Elete Fgsuls
e Uitz
:‘; D 4 ImSec =2
s A ~ 4
. N
"G
~
™\

Figure C.113 TFRPLT Test Tab Screen

The TFRPLT Action Tab Conditions fields are explained in Table C.125.

Table C.125 TFRPLT Action Tab Conditions Fields

Field

Explanation

Offset Frequency

Normal frequency; i.e., 50 or 60 Hz.

Offset Time

How long to maintain the offset, in cycles.

Maximum On

Maximum number of seconds to sustain

Time frequency shift before recording No Op (no
operation).

Resetylime How long to wait for the relay to reset between
test points.

Time Dial Documentation use only, indicates time action
of relay.

Set Point Documentation use only, indicates frequency

trip point of relay.

C-218
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The TFRPLT Action Tab screen is shown in Figure C.114.

fConverted Locations/Demaonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/TFRPLT

TFRPLT ﬂ Relay ID:  SEL-321 DEMD TEST® Senal Mo SN 94034007 .
TFRFLT Last Edit:  1999-05-10 14:41:48.000 Mg SEL
Test A ﬂI Heportl Nolebookl ’A
Sen Conditions
A | Offset Fraquency uj] Hz
Contact:| *|[0->C v =
ontacts 'JI = |[B | Ofset Time 1] Cygles
Delay. 0 Cocles | [[E M ax On Time 10 Scc
Duration [g mSecs ¥ IO | Reset Time 1 :‘»Seci
Source  [p4a j |LE_| Time Diial [=01]
F | Set Paint 1

Zero Crozsing System 'I

O

Figure C.114 TFRPL¥ Aetion Tab Screen

Sense The TFRPLT Sense fields are explained, in Table C.126.

Table C.126 TFRPLT Sense Fields

Field Explanation

Pull-down List Sélaet sense transition: Contacts O—>C, etc.,
Veltage On—>Off, etc.

Source Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run ClickRUN on the toolbar or press F12 to run the test. The sources

initializésand turn on as follows:

* “WNon-Action sources turn on at Preset values.

¢ Action sources turn on at Offset values and move to Action

values.

Phase action then begins. The test stops as soon as the relay operates and
the phase is recorded. Phase returns to offset, waits for the reset duration
before the next test point. If the relay does not operate, a No Op is
recorded.
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Operation Graph O

The TFRPLT Operation graph is shown in Figure C.115.

¢
A Frequency %
C o A LA s\
Fo( uration
+ (C) alue
Max On Time
i ! r@_, Time
B e
Figure C.115 @raﬁon Graph
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4
N 72A-1585 Rev. C 8/02 (/TN

00



ProTesT User Guide

TIMEF - Operating Time, Frequency - F ProTesTPLAN

Description

Operation

Use

Notes

One or more test sources are set to initial values, a freqéieney, step change
is applied, and operate time is recorded. An expected operate time can
be entered, with +/— tolerances, to determine PASS/EATR

TIMEF does an A to B frequency step changeAwith timer stop mode
enabled.

This macro performs setpoint testing,offfequency and power swing

One source can have,an Action frequency, while all others are at
base frequency, as'leng as the Action is Source 1 of the Master
F2000 orSéurcell of the F6000. Any source on the F6000 can be
Action gnter’ ACTION for one source frequency, and indicate the
frequencyafeference for the others: FX (crystal) or FL (line). When
the Testisyruny ProTesT will verify that the Action source is indeed
Sougce fof the Master F2000 or F6000.

The F6000 does not have FL or FE setting. Map this to the FX
setting.

Sotifce 1 of the Master F2000 or F6000 can, instead, be set to FX
base frequency, and all other sources can have ACTION
frequency. Any source on the F6000 can be FX.

F2000 base frequency has a range of 25 to 99.99 Hz. Harmonics
allow frequencies up to 2000 Hz in F225x and 1000 Hz for the
F6000. Macro frequencies can be specified up to 1999 Hz as long
as ProTesT can find a harmonic to cover the required range.
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Test Tab
On the TIMEF Test Tab screen (Figure C.116):
1. Select valid source names in the Src column.
2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.
3. Enter the source frequency amplitude ACTION and/enter amplitude
and phase.
4. Enter test relay connections in the Sense Coftections field when the
test relay is connected as a sense input of'tova timer.
5. Enter the jumper connections in the Jumpes field.
Results The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdownarrow and select a prior test.
The TIMEE Test Tab Results fields are explained in
Table CA2%,
Save Results Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.
Delete Results Glick Delete Results to display a window
gontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude;,or run the POWER macro.
o
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Table C.127 TIMEF Test Tab Results Fields

Field

Explanation

Expected Time

Expected operate time, in the s¢legted units
(mSec/Sec/Cycles)

+ %/— % Plus/minus tolerance pergéntage, used for
Pass/Fail calculation.

Actual Recorded test result.

% Error Error.

Result Pass/Fail indigation.

Time Units From the‘pull-dewn list, select mSec, Sec,

or Cygles.

The TIMEF Test Tab screen_ssshown in Figure C.116.

AConverted Locations/Demanstration Test zx’w Relays. /BE1-81 Underfreq./60 Hz Test/Time.B0/58.8Hz.
ITime.EDJSS.BHz. RelaglD: BE1-81 Underfreq. Serial Mo
Edit: Mfg: BAS
Sic High [ Phe | Fre Resuts ICurrentTest Conditions j Save Results I Delete Results I
W 12000 0.0 ACTION - ;
=g = | .= = Time Uitz
\VE W 700D, 12000 ACTION 4I?B:ncsggc:ted Tirne |1+D/e I1U/°| Actual | %Enar | Fesul ‘
ki _liD-DD -240.00 |ACTION - ImSec Vl
y _ &
C7
BT | W
o~

Figure C.116 TIMEF Test Tab Screen
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______________________________________________________________________________________|

Action Tab
The TIMEF Action Tab Conditions fields are explained in Table C.128.

Table C.128 TIMEF Action Tab Conditions Fields

Field Explanation

Offset Frequency The initial frequency for all AgtioniSources; e.g.,
normal base frequency.

Offset Duration How long to maintain the'effset. Be sure it is
long enough for the relaytg initialize.

Test Frequency The test frequency’toyapply.

Max On Time How many seGendsyto maintain the test
frequency. Be suranit is long enough for the relay
to respondy

The TIMEF Action Tab screenlis shéwn in Figure C.117.

AConverted Locations/Demonstration Tast B0 Hz ubs elays /BE1-81 Underfreq. /80 Hz Test/Time.60./58.8Hz.
Time 60/58.8Hz, BE1-81 Underfreq. Senial Mo:
TINER Mfg: BAS
Test {Acton |Hep0rt| Notéhook |
Sense Conditions [ &l [ Units
& | Offset Frequency B0 Hz
IC tact l 0-C =
ontacts THJU> ~ |[B| O1ffst Duration a0 Cycles
Delay |.C | Test Fraquency 538 Hz
Duration y D Max On Time 1 Sec
Source

Zero 0gsing ‘l S_ustem l

'

Figure C.117 TIMEF Action Tab Screen
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Sense The TIMEF Sense fields are explained in Table C.129.

Table C.129 TIMEF Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whiCh Instrument, or
input, receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o tin the test. The sources
initialize and turn on as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action sources turnonh at'@ffset values and move to Action
values.

The frequency is steppe@hto the test value and the timer is started. The
test stops as soon as thegrelay operates and the time is recorded. If the
relay does not gperate, 8o Op is recorded.

Operation Graph
The TIMEF Operation graph is shown in Figure C.118.

M\ Frequency

l::: _______ T 1
i i (&) Offset
i i (B) Offset duration
| | (C) Testwalue

" i i (O} Max. on time

» Time
B Sense D

Figure C.118 TIMEF Operation Graph
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TIMEI - Operating Time, Current - | ProTesTPLAN - Z ProTesTPLAN

Description
One or more test sources are set to initial values, a currentstepachange is
applied, and operate time is recorded. An expected opegate tinge can be
entered, with +/— tolerances, to determine PASS/FAIL,
Operation
TIMEI does an A to B current step change, with tifaer stop mode enabled.
Use
This macro performs setpoint testing,of @vercufrent relays.
Notes
e Time test with DC Actiom cutgent can only be done with F225x
and F6000 sources. F28410%lave DC source DI cannot do this.
e If using the slave F2410%WC source, and Source 1 of the Master
F2000 (top source) issAGTION, while Source 2 is set to DV or DI,
be sure to us€"Seurde zero crossing. This is true even if DV or DI
is not usedélf System zero crossing is used, the Timer will not
start.
Test Tab

On the TIMEI"TestsTab screen (Figure C.119 on page C-228):
1. Seleatyvalids$ource names in the Src column.

2. ,Useithe High and Low fields to enter values for the source
connections between the instrument and the relay.

3. Enter the source current amplitude ACTION and enter phase and
frequency values.

4. [ Enter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.

5. Enter the jumper connections in the Jumpers field.
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NoTE If battery simulator voltage is needed, enter BT as a source and'select
' amplitude, or run the POWER macro.
S Results The macro initially displays the results forghe

Save Results

Delete Results

Current Test conditions. To displaysprior results,
click the pull-down arrow and select a prior test.
The TIMEI Test Tab Results fieldsyaré"explained in
Table C.130.

Click Save Results after funning’a test and select
the new results to savey, When exiting the macro,
save any macro chamges and results if they have
not already been saved.

Click Delete Reésults to display a window
containingsaved test results. Select one or more
test results Uging,the mouse. Ctrl+click works as a
toggle“action to select or unselect items. Click OK
to comiplete deletion.

Table C.130 TIMEI Test Tab_Results Fields

Field

Explanation

Expected Time

Expected operate time, in the units selected.

+ 0/0/— %

Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual

Recorded test result.

% Efsor

Error.

Result

Pass/Fail indication. Op or No Op is given if no
tolerances entered.

Time Units

From the drop-down list, select mSec, Sec,

or Cycles.

'doh ™ 72A-1585 Rev. C 8/02
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The TIMEI Test Tab screen is shown in Figure C.119.

/Converted Locations/Demonstration Test 50 Hz/Substation Relays ACDG11 [Australia).  TOC. 50 Hz/Time. ToC

Time. Toc RelayID:  CDG11 [Australia). Serial Ma: #RP1E917. .
TIMEI Laszt Edit: tfg EEC
Test |Action| Prafaultl Heportl Nntebookl ‘ A

Src | High | Low | Ampl [ Phs | Fre Results [Cyrent Test Conditions j
va =] 110.00 -

1 ACTION 0.0 50.00

“ >

Senze Connections: |
. O

Figure C.119 TIMEI\Test*Tab Screen

Jumpers: I

Action Tab
The TIMEI Action Tab fields are expldined in Table C.131.

Table C.131 TIMEI Action TabyFields

Field Explanation

Offset Current The initial current for all Action sources; e.g.,
normal load current.

Offset Duration How long to maintain the offset. Be sure it is
long enough for the relay to initialize.

Test Clrrent The test current to apply.
MaxxOn Fime How many seconds to maintain the test current.
Be sure it is long enough for the relay to
respond.
298 72A-1585 Rev. C 8/02  ¢AMNMy
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Sense

Run

The TIMEI Action Tab screen is shown in Figure C.120.

Converted Locations/Demonstration Test 50 Hz/Substation Relays. /COGTT [Australia)./TOC. 50 Hz/Time. ToOC

Time.  TOC j Felay ID:  CDG11 [Australia) Serial Mo: #HRP16917. .
TIMEI Last Edit: Ifg: EEC
Test | Prafaulll Hepurtl NUlebUDkI l VN

Sen Conditions [ &mpl
IContacts 'J I 00 = LA | Offset Current 1} Amp
= — |[BT| Dfset Duration 1} Bl
Delay. 0 Cycles 7] |[E| Test Current 754 Anps
Duration [g mSecs 7| D |t On Time 1 S0
Souce [l v v

Zero Crossing ISystem ~

\

Figure C.120 TIMEI Action Tab Screen

The TIMEI Sense fields are explained ingable C.132.

Table C.132 TIMEI Sense Fields

Field Explanation

Pull-down List Selectsense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Click RUN on the toolbar or press F12 to run the test. The sources
initialize asfollows:

%, Non-Action sources turn on at Preset values.

e » Action values turn on at Prefault values, move to offset values and

then to Action values.

The current is stepped to the test value and the timer is started. The test
stops as soon as the relay operates and the time is recorded. If the relay
does not operate, a No Op is recorded.
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Operation Graph
The TIMEI Operation graph is shown in Figure C.121.

i Current
ct
i ((A) Offse
i (B)Offset Duration
Prefault { WY€) Test Value
Amplitude (D)Max On Time
Prefault B Sense D * Time
Duration

Figure C.121 TIMEROperation Graph

Prefault Tab

The Prefault tab is used for steagly state macros to assert initial conditions
before the values on the Testitab and Action offset are applied. This
allows an initial statesef,norfmal, balanced voltages and currents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current. The TIMEI Prefault Tab fields are
explained in Table @1 33.

Operation When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table C.133 TIMEI Prefault Tab Fields

Field Explanation

Source Name Source names are set on the Test tab and cannot
be modified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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TIMEPH - Operating Time, Phase - V ProTesTPLAN

Description

One or more sources, voltage or current, are set to initial yalues, and
have a phase shift applied. Relay operate time is re@éerded, An expected
operate time can be entered with +/- tolerances, teadetegmine Pass/Fail.

Operation

TIMEPH does a step change in phase for sourées with ACTION indicated
in the phase field. Both current and voltage phases can be changed
together. If the expression A+nnn or A—nnmyis given for phase, where nnn
is a phase offset, the offset is preservéd when the phase shift occurs.

Use

This macro tests directional and,power swing relays.

Test Tab
On the TIMEPH Test Tab/seseen (Figure C.122 on page C-233):

1. Select validgouree names in the Src column.

2. Use the Klighwahd Low fields to enter values for the source
connectionsibetween the instrument and the relay.

3. Enter the sotirce phase ACTION and enter amplitude and frequency
valugss

4. “Ententestrelay connections in the Sense Connections field when the
festrelay is connected as a sense input or to a timer.

5., Enter the jumper connections in the Jumpers field.

NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
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Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The TIMEPH Test Tab Results fields arg explained
in Table C.134.

Save Results Click Save Results after running a test afd select
the new results to save. When @xiting the macro,
save any macro changes and, results if they have
not already been saved.

Delete Results Click Delete Results togdisplay*a window
containing saved test #esults¥Select one or more
test results using the®mouse. Ctrl+click works as a
toggle action te selegt or'unselect items. Click OK
to complete deletion:

Table C.134 TIMEPH Test Tab Results*Fields

Field Explanation
Expected Time Expected operate time, in the units selected.
+ %/— % Plus/minus tolerance percentage, used for

Pass/Fail calculation.

Actual Recorded test result.

% Error Error.

Result Pass/Fail indication.

Time Units From the pull-down list, select mSec, Sec,
or Cycles.
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The TIMEPH Test Tab screen is shown in Figure C.122.

fConverted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/TIMEFPH
|TIMEPH j RelayID:  SEL-321 DEMO TEST* Serial Mo: SN 94034007 .
TIMERH Last Edit:  1993-05-1014:42:16.000 Mig: SEL

| Actlonl Heportl Notebookl l A

Src | High | Low | Ampl [ Phs [ Fre Resuks [rynent Test Conditions
it 32000 (0.0 E0.000

Delete Fesults |

ime Uit

B 70000 1200 60.000
T 70000 |-240.0  60.000 ImS BC 'l
il 10,000 |ACTION | E0.000
12 0000 00 E0.000
13 noon 0o E0.000

Senze Connections: I

Jumnpers: |

O

Figure C.122 TIMEPHsTest Tab Screen

Action Tab
The TIMEPH Action Tab Gonditions fields are explained in Table C.135.

Table C.135 TIMEPH(Actioen Tab Conditions Fields

Field Explanation

Offset Phase The initial phase for the source marked
ACTION.

Offset Duration How long to maintain the offset. Be sure it is
long enough for the relay to initialize.

Test Phase The test phase to apply.

Maxen Time How many seconds to apply the test phase

before deciding the relay will not operate.
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The TIMEPH Action Tab screen is shown in Figure C.123.

/Converted Locations/Demonstiation Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Clazs Demo/TIMEFPH
TIMEEH j Relay|D:  SEL-321 DEMO TEST Serial Mo 5N 34034007 .
TIMERH Last Edit:  1999-05-1014:42:16.000 Mig: SEL

Test (4 | Heportl Notebookl

Senze Conditions
A | Offzet Phase
Contacts *||0-C ~ o
ontacts .JI — (B Offzet Duration
Delay 0 Cycles ¥ ] C | Test Phaze
Duration o mecs v D | Max On Time

Source  [pqa ﬂ

Zero Crossing ISystem 'l

Figure C.123 TIMEPH Action Tab Screen

Sense The TIMEPH Sense fields are explainedtin Table C.136.

Table C.136 TIMEPH Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage' On—>Off, etc.

Source Name a source to identify which Instrument, or
ipput, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RUN'en the toolbar or press F12 to run the test. The sources
initializeé ang turn on as follows:

o Nop-Action sources turn on at Preset values.
¢ _Agetion sources turn on at Offset values and move to Action
values.
The phase is shifted to the test value and the timer is started. Phase offset
isspreserved if multiple Action phases are defined. The test stops as soon
as the relay operates and the time is recorded. If the relay does not
operate, a No Op is recorded.
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Operation Graph O

The TIMEPH Operation graph is shown in Figure C.124.
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TIMEV - Operating Time, Voltage - V ProTesTPLAN - Z ProTesTPLAN

Description

Operation

Use

Notes

Test Tab

One or more test sources are set to initial values, a voltagefStepachange is
applied, and operate time is recorded. An expected opegate tinge can be
entered, with +/— tolerances, to determine PASS/FAIL,

TIMEV does an A to B voltage step change, withtimer stop mode
enabled.

This macro performs setpoint testing'ofwnder/overvoltage relays. Use
DC Action to time an auxiliary relay ofrelay target, when a contact or
voltage sense signal can be provided. 1fusing F2410 DV source, ensure
that Zero crossing equals SOURGE.

e Ifusing a slayeR2410 DV source, the time test is accurate only for
transitions fromgither 0 volts offset to non-zero test voltage, or
from nonszeré(offset to O voltage. The transition occurs either by
turning the saurceé ON at the test voltage, or by turning the source
OFF, toggo/te,zero voltage. On the transition from 0 volts, timer
start is. delayed until a signal from the F2410 indicates that 1.5 V
is applied at the output contacts.

On the, TIMEV Test Tab screen (Figure C.125 on page C-238):
1. Select valid source names in the Src column.

2r . Use the High and Low fields to enter values for the source
connections between the instrument and the relay.

3. Enter the source voltage amplitude ACTION and enter phase and
frequency values.

4. Enter test relay connections in the Sense Connections field when the
test relay is connected as a sense input or to a timer.

5. Enter the jumper connections in the Jumpers field.

C-236
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Results

Save Results

Delete Results

The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
The TIMEV Test Tab Results fields are explained in
Table C.137.

Click Save Results after runningia tést and select
the new results to save. Whien'exiting the macro,
save any macro changes,andiresults if they have
not already been saved.

Click Delete Resultsite display a window
containing saved test results. Select one or more
test results using®the mouse. Ctrl+click works as a
toggle actien to select or unselect items. Click OK
to complete, deletién.

NoTE If battery simulator voltage is,ne€eded, enter BT as a source and select

' amplitude, or run the POWER macro.

Table C.137 TIMEV Test Tab Results Fields

Field

Explanation

Expected Time

Expected operate time, in the units selected.

+ 0/0/— %

Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual

Recorded test result.

% Efner

Error.

Result

Pass/Fail indication.

Time Units

Select mSec, sec or cycles from the pull-down
list.

'doh ™ 72A-1585 Rev. C 8/02
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The TIMEV Test Tab screen is shown in Figure C.125.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/Z1 MEMORY.F ABC
Z1.MEMORY.F.4BC j RelsyID:  SEL-321 DEMO TEST* Serial Mo: SN 94094007 .
TIMEY Last Edit: fg: SEL

ctlon' Prefaultl Heport' Notebookl ‘
Q W )
SIC_} High | Low | Ampl | Phs [ Fre Resuilts ICunenl Test Conditions j
WA v ACTION 0.0 50.000 = =T = =
B ACTION 41200 50.000 SE;gected Tlmalzg/s |2-5/=| Actual | %Erar ||
WL ACTION |-240.0  50.000 -
i} 10,000 |-80.0 | 50.000
12 10,000 |-200.0 | 50.000
13 10.000 |-320.0 | 50.000

Sense Connections: I

Jumpers: I

ON

Figure C.125 TIMEV4TestTab Screen

Action Tab
The TIMEV Action Tab Conditions¥fields are explained in Table C.138.

Table C.138 TIMEV Action Tab Conditions Fields

Field Explanation

Offset Voltage Lhe initial voltage for all Action sources; e.g., the
normal voltage.

Offset Duration How long to maintain the offset. Be sure it is
long enough for the relay to initialize.

Test Voltage The test voltage to apply.

Max,On¥lime How many seconds to maintain the test voltage.
Be sure it is long enough for the relay to
respond.
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Sense

Run

The TIMEV Action Tab screen is shown in Figure C.126.

/Converted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/Z1.MEMORY.F.ABC

21 MEMORY F.ABC
TIMEV

= =

Sen

I Contacts _'J I 0-C

Delay ] Cpcles

[ K

Duration [o e

Source [y |-

Zero Crossing ISystem =

j Relay ID:  SEL-321 DEMO TEST* Serial No: SN 34034007 .

Last Edit: Mfg: SEL

) | Prefault' Heportl Notebookl l A

"

Conditions [ Aol
|LAT] Diffset Yoltage B7 YWalts
||B | Ciffset Duration 10 Cycles
|.C | Test Yaltage 0 Vol
D Max On Time 1 540

QN

Figure C.126 TIMEVsAction Tab Screen

The TIMEV Sense fields are explained iw*Table C.139.

Table C.139 TIMEV Sense Fields

Field

Explanation

Pull-down List

Select sense transition: Contacts O—>C, etc.,
Yoltage On—>Off, etc.

Source

Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Cliek RUN on the toolbar or press F12 to run the test. The sources

initialize as follows:

*%.Non-Action sources turn on at Preset values.
¥ Action values turn on at Prefault values, move to offset values and
then to Action values.
The voltage is stepped to the test value and the timer is started. The test
stops as soon as the relay operates and the time is recorded. If the relay
does not operate, a No Op is recorded.

doh ™ 72A-1585 Rev. C 8/02
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Operation Graph
The TIMEV Operation graph is shown in Figure C.127.

A Voltage
“f Yol
i( () Offfset Duration
£7(C) Test Value
Prefault (DY'Max On Time
Amplitude
A [ —
: : ' - Time
Prefault B Sense D
Duration

Figure C.127 TIMEV. Operation Graph

Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Tesgtab%and Action offset are applied. This
allows an initial state_of nermalybalanced voltages and currents to be
applied for a duratién beforesthe macro action begins with faulted
voltage and increasipgfcurrent. The TIMEV Prefault Tab fields are
explained in TableaC. T40.

Operation When the test is run, the Prefault is applied as
indicated. This allows an intelligent relay to see
normal conditions before responding to the fault
condition generated by running the macro. If the
Prefault duration is 0, no Prefault occurs.

Table Go140 TIMEV Prefault Tab Fields

Field Explanation

Source Name Source names are set on the Test tab and cannot
be modified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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TOCPLT - Time Overcurrent Characteristic Plot - | ProTesTPLAN

Description

Operation

Use

Notes

Test currents are applied at up to 12 different amplitudés and relay
operate time is measured. Expected values and +/—%teleranges are
optionally specified to determine pass/fail for eachstestpoint. A
characteristic plot can be displayed and printed.

A series of time tests is performed, steppifig cuctrent amplitude from an
offset to a test current, for up to 12 separate,amplitudes. A reset time is
specified to allow relays with induction/disks or other similar devices to
reset between tests. If expected dperateitimes and tolerances are entered,
pass/fail results are automatically tecegded. Select Tools/Graph/Display
Graph from the menu bar to display.the time characteristic. The plot form
can be changed without refdnnifg the test.

This macro tests the inddction disk, overcurrent relays, and directional
overcurrent elements in‘@distance relay. Run multiple TOCPLT tests at
different tap settings and plot a family of characteristic curves.

* Bessufe to allow enough reset time to allow the relay to recover
fully Between tests.

» Nf polarizing voltage is needed, use Offset Current and Offset Time
on'the Action tab (Figure C.129 on page C-244).
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Test Tab

NOTE

On the TOCPLT Test Tab screen (Figure C.128):
1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.

3. Enter the source current amplitude ACTION and(entemphase and
frequency values.

4. Enter test relay connections in the Sense Coftections field when the
test relay is connected as a sense input of'tova timer.

5. Enter the jumper connections in the Jumpes field.

Results The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdown arrow and select a prior test.
The TOEPLTNest Tab Results fields are explained
in Table M4 1,

Save Results Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.

Delete Results Glick Delete Results to display a window
gontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

If battery simulator voltage is needed, enter BT as a source and select
amplitude;,or run the POWER macro.

C-242
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Table C.141 TOCPLT Test Tab Results Fields

Field Explanation

Test | (or X) Test Current, in Amps or multiplesypdepends on
the Test Unit selection.

Expected Time Expected operate time, infthgtime units
selected.

+ Y%/— % Plus/minus tolerancepercentage, used for
Pass/Fail calculatigr®

Actual Recorded test sesulte

% Error Error.

Result Pass/kail indication.

Time Units Fromgtheddrop-down list, select mSec, Sec,
or Cycles:

Test Units Fromthe drop-down list, select amplitude

(Ampl) or XTap.

The TOCPLT Tesg Jab screen is shown in Figure C.128.

/Converted Locatio Mo ion Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Dema/Ph.Dist Timers.
Ph.Dist. Timers. - Felay ID:  SEL-321 DEMO TEST" Serial Ma: SM 94054007
TOCRLT ‘ Last Edit: tdfig: SEL

I F‘Mgettingsl Workshaatl Haportl Notebookl
~

High |iLow | Aropl [ _Phs [ Fre Resultz ICurrentTest Conditions j Save Results I Delete Results |
= 4000 1300 50.000 Testl | Expected Time | +% [ -%| Actual | %Euor | Fesul | Time Urits
40,00 |-900 50,000 5 0 0 0
. E7.00 -240.0 |50.000 17 1000 5 5 I mSec | ¥ I
ACTION |-54.0 50.000 2 1000 5 5 .
ACTION 126050000 |55 e = e Uestlllfls
31 360 5 5 m
33 30 2 &
5 20 25 25

Senge Conhections: I

Jumpers: I

Figure C.128 TOCPLT Test Tab Screen
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Action Tab
The TOCPLT Action Tab Conditions fields are shown in Table C.142.

Table C.142 TOCPLT Action Tab Conditions Fields

Field Explanation

Offset Current Enter offset amplitude.

Offset Time Enter offset duration, in cyclesy

Max On Time Maximum number of geeends to apply current

before recording No"@p (no operation).

Reset Time Number of seconds/topwait between tests to
allow the relayato reset.

Time Dial Documentation'use only, indicates time action
of relay
Tap Value Tap setting of relay, used to compute current

amplitude,when using multiples of tap. If the
Test Wniis XTAP, the Test Current on the Test tab
18 shawn in multiples (X); otherwise as

Current (I).

The TOCPLT Actien Tab screen is shown in Figure C.129.

/Converted Locat ot st B0 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Dema/Ph. Dist. Timers.
Ph.Dist. Timers. - RelapID:  SEL-321 DEMO TEST" Serial No: SM 94094007
w » Last Edit Mrg: SEL
TDEF"
Test 0ol il Prel Settingsl Worksheetl Heporll Motebook

Cycles

Condtions | Ampl | Urits
Offzet Current a Amps
COiftset Time a Cycles

5
1

tax On Time Sec
Feset Time Sec
Time Dial

TapWalus

L] <]«

maecs

NEEIREE

Zer Crossing ISystem 'l

Figure C.129 TOCPLT Action Tab Screen
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Sense

Run

NOTE

Operation Graph

The TOCPLT Sense fields are explained in Table C.143.

Table C.143 TOCPLT Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whiCh Instrument, or
input, receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Click RUN on the toolbar or press F124o tin the test. The sources
initialize as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action values turn op-at Prefault values, move to offset values and
then to Action values.

The test stops as soon astthe felay operates and the time is recorded. The
Action current turns off befofe starting the next test and during the reset
time. If the relay’does notoperate a No Op is recorded. No Op may be
desired, if the rélay’is not supposed to operate.

The test currentiis evaluated before running each test point. If needed,
the range i$ increased or decreased to maximize the available power
before conducting the test point.

The TOCPLT Operation graph is shown in Figure C.130.

A Current
(4] Offset
TeSt value ______;_______ : _____; (B]] Offget Duratlon
i i i C) Max. Duration
Time
Prefault Amplitude
Profault B Serse  C Time
Duration

Figure C.130 TOCPLT Operation Graph
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state of normal, balanced voltages and cusfénts to be
applied for a duration before the macro action begins4ith*faulted
voltage and increasing current. The TOCPLT Prefault Tab fields are
explained in Table C.144.

Operation When the test is run, the Prefaultiis’applied as
indicated. This allows an ingelligéent relay to see
normal conditions befgfeesponding to the fault
condition generated byarunning the macro. If the
Prefault duration i$f0,’mo Prefault occurs.

Table C.144 TOCPLT Prefault Tab Fields

Field Explanation

Source Name Sourcg names are set on the Test tab and cannot
be modified.

Amplitude Entef the desired amplitude.

Phase Enter a phase in the range of —-360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.

NoTE The Prefault quantities are applied before each test, up to 12 points.
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TOVPLT - Time vs. Voltage Characteristic Plot - V ProTesTPLAN

Description

Test voltages are applied at up to 12 different amplitudés and relay
operate time is measured. Expected values and +/—%teleranges are
optionally specified to determine pass/fail for eachstestpoint. A
characteristic plot can be displayed and printed.

Operation

A series of time tests is performed, steppifg Veltage amplitude from an
offset to a test voltage, for up to 12 separate amplitudes. A reset time is
specified to allow relays with induction/disks or other similar devices to
reset between tests. If expected dperateitimes and tolerances are entered,
pass/fail results are automatically tecegded. Select Tools/Graph/Display
Graph from the menu bar to display.the time characteristic. The plot form
can be changed without refdnnifg the test.

Use

This macro tests oxer/undervoltage relays. Run multiple TOVPLT tests at
different tap settingsand*plot a family of characteristic curves.

Notes

e Be sureto,allow enough reset time to allow the relay to recover
fully between tests.
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Test Tab

NOTE

On the TOVPLT Test Tab screen (Figure C.131):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.

3. Enter the source voltage amplitude ACTION andfentefphase and

frequency values.

4. Enter test relay connections in the Sense Cofections field when the
test relay is connected as a sense input of'tova timer.

5. Enter the jumper connections in the Jumpes field.

Results

Save Results

Delete Results

The macro injtially displays the results for the
Current Test conditions. To display prior results,
click the pullsdownarrow and select a prior test.
The TOVPLTNest Tab Results fields are explained
in Table£M45.

Click Save Results after running a test and select
thenewsesults to save. When exiting the macro,
Save any macro changes and results if they have
not already been saved.

Glick Delete Results to display a window
eontaining saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

If battery simulator voltage is needed, enter BT as a source and select
amplitude;,or run the POWER macro.

C-248
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Table C.145 TOVPLT Test Tab Results Fields

Field Explanation

Test V (or X) Test Voltage, in volts or multiplés; depends on
Test Unit selection.

Expected Time Expected operate time, infthe fime units
selected.

+ Y%/— % Plus/minus tolerancepercentage, used for

Pass/Fail calculatigf®

Actual Recorded test resulte

% Error Error.

Result Pass/Eail indication.

Time Units Fromgtheddrop-down list, select mSec, Sec,
or Cycles:

Test Units Fromthe drop-down list, select amplitude

(Ampl) or XTap.

The TOVPLT Tesg Jab screen is shown in Figure C.131.

ACarwerted Locatio =l n Test 50 Hz/Dlema test of SEL 321/5EL-321 DEMO TEST*/Class Dema/TOYPLT
TOWPLT - Relap ID:  SEL-321 DEMO TEST® Serial Ma: SM 94034007

TOVPRLT ‘ Last Edit:  1935-05-10 14:44:27.000 Mg: SEL
T | Pumepoltl Notebookl
High Low | Arnpl [ _Phs [ Fre Reults IEIunentTasl Conditions j Save Results | Delete Hesultsl
ALTION 100 50.000 TestV | Ewpected Tme | +% | -%| Actud | %Enor | Result | Time Units
120
R 100 miec | ¥
80 Test Linits
70
B5 Ampl ¥

B0

Sense Conneclions: I

Jumpers: I

Figure C.131 TOVPLT Test Tab Screen
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Action Tab
The TOVPLT Action Tab Conditions fields are explained in Table C.146.

Table C.146 TOVPLT Action Tab Conditions Fields

Field Explanation

Offset Voltage Enter offset amplitude.

Offset Duration Enter offset duration, in cyclesy

Maximum On Maximum number of geegnds to apply voltage
Time before recording No"@p (no operation).

Reset Time Number of secondsftolwait between test pulses

to allow the relay toyeset.

Time Dial Documentation'use only, indicates time action
of relay
Tap Value Tap setting of relay, used to compute current

amplitude,when using multiples of tap. If the
Test Wnivselection is XTAP, test voltage on test
tab issshown as multiples (X); otherwise as
Voltage (V).

The TOVPLT Actien Tab screen is shown in Figure C.132.

/Converted LocationséDemongliationest 50 Hz/Demo test of SEL 321/SEL-321 DEMO TEST*/Class Demo/TOVPLT
TOVELT - Relay ID:  SEL-321 DEMO TEST* Serial Ma: 5M 54034007
TDVF“ \ Last Edit:  1999-05-10 14:44:27.000 Ifg: SEL

67| PrafagF epont | Notebock |

Conditions | &mpl | Units
. L& | Offset Voltage a Wolks
) |.B | Oifset Time 1] Cycles
Cycles 7| |LC | aw On Time 5 Sec
W ou miecs Y| |0 Fieset Time 1 Sec
| [EX] Tirme Dial i
F|Tapalue 55

IMIossing Im

Figure C.132 TOVPLT Action Tab Screen

250 72A-1585 Rev.C 8/02 (SRR



ProTesT User Guide

Sense

Run

NOTE

Operation Graph

The TOVPLT Sense fields are explained in Table C.147.

Table C.147 TOVPLT Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whicCh Instrument or
input receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Click RUN on the toolbar or press F124o tin the test. The sources
initialize as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action values turn op-at Prefault values, move to offset values and
then to Action values.

The test stops as soon asithe felay operates and the time is recorded.

The test voltage is"evaluated before running each test point. If needed,
the range is in€reased or decreased to maximize the available power
before condagting the test point.

The, TOVPLT|Operation graph is shown in Figure C.133.

4 Voltage
(A) Offset
Test Value L i (B) Offset Duration
: ; i (ChMax. Duration
‘ Time
Prefault Amplitude
A
Profault B Sense C  Time
Duration

Figure C.133 TOVPLT Operation Graph
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state of normal, balanced voltages and cusfénts to be
applied for a duration before the macro action begins4ith*faulted
voltage and increasing current. The TOVPLT Prefault Tab fields are
explained in Table C.148.

Operation When the test is run, the Prefaultiis’applied as
indicated. This allows an ingelligéent relay to see
normal conditions befgfeesponding to the fault
condition generated byarunning the macro. If the
Prefault duration i$f0,’mo Prefault occurs.

Table C.148 TOVPLT Prefault Tab Fields

Field Explanation

Source Name Sourcg names are set on the Test tab and cannot
be modified.

Amplitude Entef the desired amplitude.

Phase Enter a phase in the range of —-360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.

NoTE The Prefault quantities are applied before each test, up to 12 tests.
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TPHPLT - Time vs. Phase Shift Characteristic Plot - V ProTesTPLAN

Description

One or more test sources are set to initial values, and @' phase shift is
applied. Up to 12 different phase shifts are tested ahd relay/operate time
is measured. Expected time and +/- tolerances areqoptionally specified to
determine pass/fail for each test point. A characterigticyplot can be
displayed and printed.

Operation

A series of phase shift time tests is performed, stepping phase from an
offset value to a test value, for up to f2 séparate tests. A reset time is
specified to allow the relay to résetbetween tests. If expected operate
times and tolerances are entered, passffail results are automatically
recorded. Select Tools/Graph/Display Graph from the menu bar to
display the time characteristic. The plot form can be changed without
rerunning the test.

Use

This macro testg'directional and power swing relays.

Notes

e Be sureto,provide enough reset time to allow the relay to recover
fully between tests.
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Test Tab

On the TPHPLT Test Tab screen (Figure C.134):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the,soure€

connections between the instrument and the relay.

3. Enter the source phase ACTION and enter amplitude amd frequency

values.

4. Enter test relay connections in the Sense Coftections field when the

test relay is connected as a sense input of'tova timer.

5. Enter the jumper connections in the Jumpéts field.

NoTE If battery simulator voltage is needed, enter BT as a source and select

' amplitude, or run the POWER macro.

S Results The macrounitially displays the results for the
Current Test conditions. To display prior results,
click thé'pullsdown arrow and select a prior test.
The TRHPLT Test Tab Results fields are explained in
Table €:949.

Save Results Click 'Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
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Table C.149 TPHPLT Test Tab Results Fields

Field

Explanation

Test Phase

Specify test phase angles for eaChtest, up to
12 tests.

Expected Time

Expected operate time forfthgtelay for the given
phase shift. Refer to the,chakagteristic curves
published for the relay.

+ 0/o/— %

Percent tolerance défining the range of
acceptable time fesults.

Actual

Records the actdaljeperate time, in the selected
units (mSeefSec/Cycles).

% Error

Percénteerrot.

Result

Pass/Rail flag.

Time Units

From,the drop-down list, select mSec, Sec,
or'€ycles.

The TPHPLT Test Tab screen is shown in Figure C.134.

TRHFLT
TRHFLT

] A

/Corwerted Locations/D smstration 8s} 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/TPHPLT

Relay ID:  SEL-321 DEMO TEST® Serial Mo: SN 94034007

A 4 Last Edit:  1999-05-1014:44:02.000 Mig: SEL

#l | P'Mjuuk I

Low_| Ampl [ Phe | Freq F"33l"ItSIEZL,Inenl Test Conditions j Save Results I Qeleteﬂesultsl

11500 00 £0.000

i I E Tirne Units
1E00 | ACTION 50.000 TestPh | Expected Time | +% [ -% | Actual | %Enor | Result

a0 ] 00
30 5 1010 [msee =]

30 1] 0 10

Senge Canhections: I

Jumpers: I

Figure C.134 TPHPLT Test Tab Screen
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Action Tab
The TPHPLT Action Tab Conditions fields are explained in Table C.150.

Table C.150 TPHPLT Action Tab Conditions Fields

Field Explanation

Offset Phase Enter an offset phase (typically zerg*for the
reference phase).

Offset Duration Enter an offset duration,in“eycles.

Max On Time Maximum number ofiseconds to sustain phase

shift before recording,No>Op (no operation).

Reset Time Number of secendsite wait between test pulses,
to allow the relayte reset.

Time Dial Documentation use only, indicates time action
of relay:

MTA Value Dogumentation use only. Where relevant,

indigatesrmaximum torque angle of relay.

The TPHPLT Actiomyab screen is shown in Figure C.135.

AConverted Locations/Demonstration 50 emo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/TPHPLT

[TPHFLT Relay D SEL-321 DEMI TEST* Serial Ner SN 34034007
TPHELT Last Edit  1999-05-14 13:24:53.000 tfa: SEL
Test  Action | Repait Nﬁbo
N
Sense Conditions | Ampl [ Units
A | Offset Phase a Deg
ICDmaCtS—‘f_‘:”mc = [Bl|0ffset Tie [0 |Cycles
Del - Eycles | ||| tax On Time g Sec
Ex mSecs || [0 Feset Time 10 Sec
I |LE | Tirne Dial 0
FMT&Value ID I

fal

i D 4
|iern IS_l,lstem 'l

)
Figure C.135 TPHPLT Action Tab Screen
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Sense The TPHPLT Sense fields are explained in Table C.151.

Table C.151 TPHPLT Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whicCh Instrument or
input receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o tin the test. The sources
initialize and turn on as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action sources turnonh at'@ffset values and move to Action
values.

Phase action then begimsyThétest stops as soon as the relay operates and
the time is recorded. Sodrces turn off and wait before the next test point.

Operation Graph
The TPHPLT Opesation graph is shown in Figure C.136.

A Phase Angle
(A) Offset
Testivalue |- P (B) Offset Duration
; i (C) Max. Duration
' Time
A
B Sense C  Time

Figure C.136 TPHPLT Operation Graph
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TRANS - Transient Waveform Playback - T ProTesTPLAN

Description

Operation

Use

Import COMTRADE waveform files, select traces for playb@ckmand save
them in the ProTesT database. TRANS allows the user toyiew and edit
transient data files, then play back waveforms throughsthe £6000.
Waveform data are imported from data files stored i IEEEE€OMTRADE
format. Such data may represent data channels frofg, DER recordings or
EMTP simulations.

Create a TRANS Macro in a Test Plan, then/open the test and select a
Comtrade.cfg file to import. All chanhels are/displayed on a common
time scale. Select one or more channeélsfer playback. All other channels
can be deleted from the TRANS ' maere.test data; otherwise, deselected
channels are merely hidden from view. Use the mouse to select a time
frame by drawing a zoom boxXovetselected channels. Run a test and the
selected waveform segments, are,downloaded to the instrument for
playback. Timers can be setaippon a Results tab similar to timer setup

on the SSIMUL macfo (page,G-209).

This macro evalliates protection schemes, or troubleshoots suspected
misoperation. Use t9 reproduce the effect of DC offset and L/R decay
during a faglt.

Import Comtrade File

Wheny,a TRANS macro is created, the View tab is initially empty. To
import a®Comtrade file, select Macro | Import from the menu bar. A file
brewse window is opened. Browse to the drive and folder containing the
desired Comtrade files and select the .cfg file. All traces are presented on
the View tab. Use the vertical scroll bar to view all the traces.

C-258
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View Tab

TRANS opens at the View tab (Figure C.137). The figure shows the signal
view of waveforms imported already into ProTesT.

Wiew |Analog| Digitall Flesultl F!eportl Maotebook

Drag and Drop —
miSee/Cycles

v

L

—=

2347.86 : : :
<,
247,95 : ! ! .v
HOBE 2(HOBE 230Ky N
237,86 : : :
o,
247,95 : : ' :
HOBE ZHOBE Z30KyEN & | @
234?.85'| T T
3, :
2347.95- : . S

234786+

-2347.86-

23475
omrasl

2347 .86+

2ureed

| | |
ims] I 1452 292 4

E 2HOBE 230KV IC ]

| |
49 Al A7F 3 135 11R3 A 1HR 14R2 |

Delete Trace

Figure C.137\Iest View of TRANS Macro - the View Tab

Control Buttons
mSec/Cycles

Delete trace

Drag and Drop

Changes the scale shown at the bottom of the tab
between cycles and milliseconds.

This is available for each trace. Click Delete trace
to remove the trace from the view. A prompt asks
whether to delete it, or to hide it from view. If
deleted, the data is removed from the database.

Click Drag and Drop, hold down the left mouse
button, and drag to another trace. Release the
button and, if allowed, the trace being dragged will
be copied onto the target, which will now show
both traces.

doh ™ 72A-1585 Rev. C 8/02
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Wigw |ﬁ1‘~nalug| Digital | Fiesult | Report | Motebnok

Zoom To enlarge a trace area of one or more consecutive

traces, click the area, drag a zoom box around the
area, and release. The traces included in the zoom
box are enlarged, covering the time frame included
in the box. An Unzoom button appéarss@n the top
right (Figure C.138). Click Unzoom,to kestore the
trace images to normal size.

Zeom/Wnzoom

4"
2347 3 .
I l[ '\-H__,:.-' ""TI—_,—'—""_#_'_\_‘:h | |
-2347. 88 ' : : = 4
HOBE 2HOBE 230KV 14 | <
234795 : : : : : : :
A E‘”‘“ e — : —_—
276} : : : - |
HOBE ZHOBE 230KV | -
2347 86- . : : :
A ol : S R : /""\__ _—
el T | \_,/ . | !
HEIEE 2[HOBE 2301(\; ]
26347
kv 0] ,
2348 34
MAF!TI ! ﬂ 2MA N ]
T '
kv 0]
2346 344
Mxm N 230K VBN
280,23 , , : : :
K E— i ; ; i ; ; i :
-2808. 23 + 1 - ' 1 1 + 1 '
MAWA.&'«HTIM 230KVVEN ]
| | | | | | | |
[zl R7 1 an> 93 4 ’qﬁ 1327 145 8 159 1721 18R 2 199;'_

Data Readout

NOTE

Figure C.138 Zoom Option

Left cliek anywhere on a graph to place a green start-of-time marker on
all trages; right click to place a red time end-of-time marker. A data area
to thesright of the horizontal scroll bar displays three numbers for each
frage: the green value is the waveform amplitude at the green marker, the
red value is the amplitude at the red marker, and the yellow value is the
difference between them.

The three value-readouts may not all be visible until the traces are
zoomed.
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Viewing Properties Right click anywhere on the View tab to display a pop-up menu,‘as long
as the start/end time markers are not being shown (Figure C.139).

2747 86- Froperties
K i
5347 GE- Fecording Info

o, 275 : %
2347 96- .

Figure C.139 View Tab Pop=up Menu

Properties (Figure C.140) allow you to_customize the waveform display.

Recording Info displays the date,and time of the recording, the sample
rate, and the number of samples:

Advanced

Help

ay time in cycles
ble horiztonal zoom

able vertical zoom oK

Jia

. v Llze cursor bars
I [ Automatically overlay signals with the same name. Cancel
»
Figure C.140 Signal Viewing Properties
NoTE Help is not yet implemented.
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Click Advanced to display a second window (Figure C.141) to set
additional properties for the waveform display.

Signal Yiewing Properties |
—Apperance -

¥ Siaifave o 1| TRX Siyle = N@ﬁr
Al

v | %alue Lines ¥ Phase Encoded Colors | Frames

¥ Show Signal Mame ¥ Show Signal Mame Source

[ Black Background [~ Display Time in Cycles \
g P

Line Frequency IBI:I Hertz E!

30 width__ [T
4§ ©

imels

— Contral
V¥ Hariztonal Zoom I XQ Drop Reorder
V¥ ertical Zoom rag Drop Overlay
W | Cursor Bars N icted Overlap Drop
[ Deletable Signals fresh Button
&E)Time Cycles Button
—Scale AV‘
™ Include zero in amplitude S8ales baw. Time Ticks 11
[ Center zero within sigha Max. Ampitude 5

Time Round Ot

ak. ! \ Help | Cancel

Figure €141 Signal Viewing Properties - Advanced

¥ &l signals with sameing @\ same scale
i i igi ]
 al S|gnals@ namein zame frame Found Out Digits
]
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Analog Tab C)

The Analog tab (Figure C.142) lists information about each analog trace.

View | Anaiog’| Digital |
[Nl Channel Name [ Max [ Units [ PT/CT
1 |HOBE 2 [HOBE 230Ky VAN | 198.415 (kY |1:
2 |HOBE 2 [HOBE 230KV VBN | 196,415 [k
3 |HOBE 2 [HOBE 230KV VCN_ | 194,366 |KV
4 |HOBE 2 [HOBE 230KV 1 ] 528,657
5 _|HOEE 2 [HOBE 230KV IB ] i
B |HOEE 2 [HOBE 230KV IC ]

— File Information I

Station  INDIANTOWN PG125 DAU-101
Channels| 56 Tatal [ 16 Analog [ 40 Digital
Samples 3796 Sample 2R92.000

Fig .1 nalog Tab

SRC In thi lumin, enter the Doble source that will
playithat channel trace. All other information is
m the Comtrade header file.

% Range 100%. Using a smaller % Range will force
TRANS to use a higher range for all sources during

playback. Assign a smaller % Range only if
\ playback at 100% Range causes a source to go into

thermal overload.

NoTE The Fil eters apply only to F2000, and F2000 transient support
' is no implemented.
o

S
&

Q>®
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Digital Tab O

The Digital tab (Figure C.143) lists information about each digital trace.

Add a Doble souce e to the SRC column to identify which logic
outputs play thex ick Inv to invert the output.

N
O
Q¥

L 4
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ZPLBOI - Z Characteristic Plot - Binary Search Current -
Z ProTesTPLAN

Description

A fast, high-low pulsed search to bracket the relay operatespoint,
followed by linear ramp or pulsed ramp for a highrésolttion result.
Impedance value is calculated. Repeated up to 100 times at different
impedance angles for fast measurement of impedance characteristic.

The search algorithm begins by testing midwayabétween the Action
Offset Current and Current Limit. If the welay dees not operate, limit
current is applied. If the relay still dogssnotieperate, the test is over
(recorded as No Op, No Operation){Sucaessive pulses are calculated
based on the results of the last pulSe; i‘esfthe next pulse is halfway
between the last operate value andytherlast No Op value. When the
difference between pulse amplitudes is less than three times the ramp
delta current specified, the searchtstops and either a Linear Ramp or a
Pulsed Ramp begins.

Operation

ZPLBOI does afsequence of Reach Binary Search tests at different
impedance phase@ngles. The user specifies up to four impedance angle
arcs, defined by®krom Angle, To Angle, and Delta. Reach tests are
performed @t eagh angle in the arc, including the end points. Multiple
arcs make, it possible to do a coarse sweep (e.g., every 10x) over a wide
range, then tést at, perhaps, every 1x near the angle of maximum torque.
A third, Very’coarse, arc could verify no operation in the blind zone of a
directional distance relay. Select Tools/Graph/Display Graph from the
menubar to display the time characteristic. The plot form can be
€¢hanged without rerunning the test.

Use

This macro tests the high resolution steady state characteristic curve for
distance relay.
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Notes
e Will record up to 100 points for a good curve.
e |If fewer points are needed, use ZPXBOI, which allows Pass/Fail
evaluation.
Test Tab
On the ZPLBOI Test Tab screen (Figure C.144):
1. Select valid source names in the Src column,
2. Use the High and Low fields to enter valuéSforthe source
connections between the instrument anéithe relay.
3. Mark the Action amplitude(s) and phase(§), ACTION or enter the
amplitude value.
4. Enter the frequency.
Specify phase as ACTIONNMA- 2@, A+120, for example, if phase offset
is required among multiple*Aétion sources.
6. Enter test relay connectienstin the Sense Connections field when the
test relay is connected ag ajsense input or to a timer.
7. Enter the jJumpef copnections in the Jumpers field.
Results The macro initially displays the results for the
Cutrent Test conditions. To display prior results,
click the pull-down arrow and select a prior test.
Save Results Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.
Delete'Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
NoTE If battery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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Arc Table

/Converted Locations/D emanstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/PH2-3 CIR
I PH2-3CIR j Relay [D:  5EL-321 DEMO TEST* Serial Mo SM 34034007
ZPLADI Last Edit  1999-05-10 14:45:57.000 Mfg: SEL

| .ﬁctionl F'refaultl Heportl Notebookl .

Sic | High | low | &mpl [ Phs | Fieq |Resuls IEurrent Test Conditions ﬁ. Save Results
Wi G000 00 £0.000 S D
VB 1080 740 conon | |-2nde | Actusl [vete | Eﬁ au?’ Delete Resuls |
H1 ACTION | ACTION E0.000 N
£ 4 v
- |
Senze Cohnections: I r “
Jumpers: I BN

From &nale | ToAngle I Delta I Units &
14 |0 45 15 Deg | W A
B |55 =11} 5 Ceg | @y
I'C |100 160 30 Deg N
D220 360 &0 De N

— .

-

Figure G.144 ZPLBOI Test Tab Screen

For each arc A, BC, D defifie up to four impedance Arcs. Specify From
Angle, To Anglgfand Delta for each Arc to cover the angles of interest at a
given angular reselution. Select results from the Results pull-down arrow
to display priofesulgs.

The arc angles entered are impedance angles. Action source angle is
assumed,to be lagging, and is calculated by ProTesT based on the Voltage
Fault Angle éntered on the Action tab.

ThegZ/PLBOT Arcs are defined in Table C.152.

Table G.152 ZPLBOI Arc Definitions

Arc Definition

From Angle Starting Impedance Angle of the arc in degrees.
To Angle End Impedance Angle of the arc in degrees.
Delta Increment of phase angle in degrees.
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Results Table

A scrollable table shows the results of running the macro. ZPLBOI
records the impedance angle (Z Angle), calculated impedance, and
operate current for up to 100 test points. Impedance is calculated based
on the selected Fault Equation (i.e., impedance equation) selected.

There are no expected values, and no Pass/Fail indicatign. st result will

show only as Run.

Action Tab
The ZPLBOI Action Tab Conditions fields are explained in Table C.153.
Table C.153 ZPLBOI Action Tab Conditions Fields

Field Explanation

Offset Current The initial amplitude of the Action source.

Offset Duration How leng te,maintain the offset.

Current Limit The applitade at which the ramp stops if the
relay, does not operate. The maximum of Offset
and limit determines the source range.

Pulse Duration Maximum length of each search pulse; pulse
terminates as soon as a sense is detected.

Wait How long to wait between pulses; wait is at
offset current.

Delta Curgent Step size of ramp. Use a minus sign for a
downward ramp.

Delta¥lime How long each Linear Ramp step is held; setto 0
for Pulsed Ramp, using the same pulse duration
and wait as the search.
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The ZPLBOI Action Tab screen is shown in Figure C.145.

/Corverted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST=/Class Demo/ZPLEOIZ

[Zris0iz = RelayID:  SEL-321 DEMO TEST* Serial No: SN 94084007
ZPLED! Last Edit:  1993-05-14 13:41:10.690 Ffg: SEL
Test  Action | Prefaultl Heportl Notehookl X ‘ P _
Senze Fault Conditions
IEontacts 'JID'>E - Equation  |%/2I - L& | Offset Currept 01 rmps
18 — Voltage IBD_ |[B"| Offset Duration 4 20 Sotles
Delay. 0 Cycles =] 2] Current Limit @ AATSprémps
Duration [ mSecs Y| Angle IU 10| Pulse Duratjon L1008 Cocles
Source ﬂ K Factor I L E | ait |15 Cycles
LF |+ Delta CumertQy, |01 Amps
G | Dela Ve 15 Cycles

Zero Crozsing ISystem 'l

O
Figure C.145 ZPLBQI Action Tab Screen

Sense The ZPLBOI Sense fields aregexplaipedrin Table C.154.

Table C.154 ZPLBOI Sense Eields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RUN"N the toolbar or press F12 to run the test. The sources
inifialize as follows:
e » Non-Action sources turn on at Preset values.

e Action values turn on at Prefault values, move to offset values and
then to Action values.

The test stops as soon as the relay operates and the time is recorded. The
current Action sources briefly turn off before starting the next test point.
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Operation Graph

The ZPLBOI Operation graph is shown in Figure C.146.

A

Prefaultvalue

F
c

A

b urrent

e e e e & Offeaf

D {E Offs et Duration
(CykimitYalue

D Polzse Duration
rEYWait

(E¥Ramp +)- i'Value
(&) Ramp Time

A Time = 0for
Pulsed Ramp
Z - -
Prefault B Sense  Time
Dration

MHaote: Pulse (Dhends an Sense

Fault

Figure C.146 ZPLBOI Operation Graph

The ZPLBOI Fault fields are explained in Table C.155.

Table C.155 ZPLBOkLFault(Fields

Field

Explanation

Equation

Use the pull-down list to select a steady state
fault equation for impedance. Use V/I for single
phase fault, V/2I for phase to phase, and V/I\ for
a three phase fault with a delta fault voltage. A
formula involving a scalar K (K*V/l) is provided
to calculate zero compensated values.

Voltage

Amplitude of fault voltage. On a phase to
ground fault, this is the voltage amplitude on the
Test tab; however, on a phase to phase fault, this
is the vector difference of the two Doble
voltages, which are phase to ground quantities.

Angle

Angle of fault voltage entered above. On phase
to phase fault, this is angle of the vector
difference of the two Doble phase to ground
voltages.

K Factor

Scalar value of K for use in an Equation
involving K; otherwise it is ignored.
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. Fhis
allows an initial state of normal, balanced voltages and*€urrents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current. The ZPLBOI Prefault Tab fields are
explained in Table C.156.

Operation When the test is run, the Rgefault is applied as
indicated. This allows‘n intelligent relay to see
normal conditions pefare responding to the fault
condition generatéd\by running the macro. If the
Prefault duratigh 180, fio Prefault occurs.

Table C.156 ZPLBOI Prefault Tab Fields

Field Explanation

Source Name Saqdrce hames are set on the Test tab and cannot
be medified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duratign Enter a duration for the Prefault condition.
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ZPLBOV - Z Characteristic Plot - Binary Search Voltage -

Z ProTesTPLAN

Description

Operation

Use

A fast, high-low pulsed search to bracket the relay operate peift,
followed by linear ramp or pulsed ramp for a high resofatior result.
Repeated up to 100 times at different impedance angles for fast
measurement of impedance characteristic.

The Search algorithm begins by testing midway, between the Action
Offset Voltage and Voltage Limit. If the relay'doeswmot operate, limit
voltage is applied. If the relay still does netyopesate, the test is over
(recorded as No Op, No Operation), Su€cgssive pulses are calculated
based on the results of the last pulsejite,, the'next pulse is halfway
between the last operate value and th&last No Op value. When the
difference between pulse amplitudes isless than three times the ramp
delta voltage specified, the seareh stops and either a Linear Ramp or a
Pulsed Ramp begins.

The ramp backs twice thefdelta voltage further, then ramps for a
maximum of 15 stepsmif the test is properly tuned, three or four steps
should be sufficient.

ZPLBOV does @ sequence of Reach Binary Search tests at different
impedance phasesangles. The user specifies up to four impedance angle
arcs, defined by From Angle, To Angle, and Delta. Reach tests are
performediat €ach angle in the arc, including the end points. Multiple
arcs make it possible to do a coarse sweep (e.g., every 10x) over a wide
rangenthervtest at, perhaps, every 1x near the angle of maximum torque.
Afthird, very coarse, arc could verify no operation in the blind zone of a
directional distance relay. Select Tools/Graph/Display Graph from the
menu bar to display the time characteristic. The plot form can be
changed without rerunning the test.

This macro tests the high resolution steady state characteristic curve for
distance relay.
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Notes
e Will record up to 100 points for a good curve.
e |f fewer points are needed, use ZPXBOV, which allows Pass/Fail
evaluation.
Test Tab

On the ZPLBOV Test Tab screen (Figure C.147 on page C-274):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter y@lues¥or the source

connections between the instrumentand the relay.

3. Mark the Action amplitude(s) and phase(s) ACTION or enter the

amplitude value.

4. Enter the frequency.

5. Specify phase as ACTI@LY, As120, A+120, for example, if phase offset

is required among multiple,Action sources.

6. Enter test relay conpections in the Sense Connections field when the

test relay is conneCted @s a sense input or to a timer.

7. Enter the jumper confiections in the Jumpers field.

Results The macro initially displays the results for the
Current Test conditions. To display prior results,
click the pull-down arrow and select a prior test.

Save Restilts
Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Délete Results
Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If battery simulator voltage is needed, enter BT as a source and select

' amplitude, or run the POWER macro.
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/Converted Locations/Demaonstration Test B0Hz/Demo test of SEL 321/5EL-321 DEMO TEST#/Class Demo/CHARACT.OHM

[CHARACT OHM = RelayID:  SEL-321 DEMO TEST* Serial Nor SN 94094007
ZFLEOV Last Edit 1993-05-10 14:45:57.000 Mg SEL .
; |.t’-\cti0n| F'refaultl Heportl Notebookl ’A
y N
Sre | High | Low | Ampl |_Phs | Freq | Results [Coent Test Conditions te Results |

WA, ACTION |ACTION | BO.000 = Ardls TS

H1 15.000 800 E0.000 Delete Hesultsl

S
W,
Sense Connections: I __ D
Jumpers: I y N L
T From Anale [ Toén

&0 360

I =] 0

LC

B

=
L Arc Table Results Table ~ —
Figdre\C.14Z/ ZPLBOV Test Tab Screen
Arc Table Define up to foumimpedance Arcs. Specify From Angle, To Angle and
Delta for each Asg, toacover the angles of interest at a given angular

resolution.

The arc angles entéred are impedance angles. Action source angle is
assumédobe leading, and is calculated by ProTesT, based on the
CurrentFatlg Angle entered on the Action tab.

TheZPLB®V Arcs are defined in Table C.157.

Table C.157 ZPLBOV Arc Definitions

Arc Definition

From Angle Starting Impedance Angle of the arc in degrees.
To Angle End Impedance Angle of the arc in degrees.
Delta Increment of phase angle in degrees.
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Results Table A scrollable table shows the results of running the macro. ZPLBOV
records the impedance angle (Z angle), calculated impedance, and
operate voltage for up to 100 test points. Impedance is calculated based
on the selected Fault Equation (i.e., impedance equation), selected.

There are no expected values, and no Pass/Fail indigaties. Test result will
show only as Run.

Action Tab
The ZPLBOV Action Tab Conditions fields ate explained in Table C.158.

Table C.158 ZPLBOV Action Tab Conditions Fields

Field Explanation

Offset Voltage The initial"amplitude of the Action source.
Offset Duration How long to"maintain the offset.

Voltage Limit Thé amplitude at which the ramp stops if the

relayadoes not operate. The maximum Offset and
limig,determines the source range.

Pulse Duration Maximum length of each search pulse; pulse
terminates as soon as a sense is detected.

Wait How long to wait between pulses; wait is at
offset voltage.

Delta Yoltage Step size of ramp. Use a minus sign for a
downward ramp.

Delta Time How long each Linear Ramp step is held; setto 0
for Pulsed Ramp, using the same pulse duration
and wait as the search.
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The ZPLBOV Action Tab screen is shown in Figure C.148.

/Converted Locations/D emonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/ZPLEOY

[zrLeoy = FelayD: SEL-321 DEMO TEST* Sierial No: SN 9409400
ZPLECY Last Edit:  1933-05-14 13:47:54.000 Mfg: SEL
Test  Action |Prefau\t| Feeport | Notebaok | ’A
Sense Fault Candtions [ &mpfhrits™
ICDntacts _‘JIU->C =] || Equation IWI vI LA | Offset Vollage 0
B IT | LB | Ciffset Duration 1] il

ey | Cpcles = B altage Limit GO s,

Duration [o migcs 7| Angle ID [0 Prulze: Duration [ Al

saurce ys K Factor |_ LE [zt o 10 A Cocles

[+ DetaVolage QL5 vl
G |Dela Time 10 Coyclez

Zero Crogsing ISystem 'l

Figure C.148 ZPLBOV Action Tab Screen

Sense The ZPLBOV Sense fields are explained-ip, Table C.159.

Table C.159 ZPLBOYV Sense Fields

Field Explanation

Pull-down List Selegt sénse transition: Contacts O—>C, etc.,
Voltagé On—>Off, etc.

Source Name a source to identify which Instrument, or
ifput, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RUIN ongthte toolbar or press F12 to run the test. The sources
initialize asfellows:
s % Non-Action sources turn on at Preset values.

® ¢Action values turn on at Prefault values, move to offset values and
then to Action values.

The test stops as soon as the relay operates and the time is recorded. The
Voltage Action sources briefly turn off before starting the next test point.
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Operation Graph

The ZPLBOV Operation graph is shown in Figure C.149.

ArCH2

FPrefault value

A

&\oltage

............................. [eOs et
(H; aftset Curation
(&) Limitvalue
(D¥Fulze Duration
(E) Wait
(F) Ramp +- aValue
(3 Ram Time
A Tirme = 0 far
Fulsed Ramp

Prefault
Duration

B Sense  Time

Mote: Fulse (Dy@endsimn Sense

Fault

Figure C.149 ZPLBOV“Operation Graph

The ZPLBOV Fault fields dre eXplained in Table C.160.

Table C.160 ZPLBOYV Fadlt Fields

Field

Explanation

Equation

Use the pull-down list to select steady state fault
equation for impedance. Use V/I for single phase
fault, +3 V/2I for phase to phase, and V/I+3 for a
three phase fault with a delta fault voltage. A
formula involving a scalar K (K*V/l) is provided
to calculate zero compensated values.

Current

Amplitude of fault current. On a phase to ground
fault, this is the current amplitude on the Test
tab; however, on a phase to phase fault, this is
the vector difference of the two Doble currents,
which are phase to ground quantities. Must not
be zero.

Angle

Angle of fault voltage entered above. On phase
to phase fault, this is angle of the vector
difference of the two Doble phase to ground
currents.

K Factor

Scalar value of K for use in an Equation
involving K; otherwise it is ignored.
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state of normal, balanced voltages and cusfénts to be
applied for a duration before the macro action begins4ith*faulted
voltage and increasing current.

Operation When the test is run, the Prefault/is @pplied as
indicated. This allows an intelligent relay to see
normal conditions before¥esponding to the fault
condition generated byfftianing the macro. If the
Prefault duration is 0,"ne Prefault occurs.

The ZPLBOV Prefault Tab fields are explainedyin Table C.161.

Table C.161 ZPLBOYV Prefault Tab Fields

Field Explanation

Source Name Source.names are set on the Test tab and cannot
be smedified.

Amplitude Entel the desired amplitude.

Phase Enter a phase in the range of —-360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duratioh Enter a duration for the Prefault condition.
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ZPLLRI - Z Characteristic Plot - Linear Ramp Current -
Z ProTesTPLAN

Description

One or more current sources are ramped from an offset amiplitude until
the relay operates, or until a limit amplitude is reached (fecorded as
No Op, for No Operation). This can be repeated®ug tg 100 times at
different impedance angles.

Operation

ZPLLRI does a sequence of Linear Rapp,R&ach tests at different
impedance angles. The user spegifie§ up torfour impedance angle arcs,
defined by From Angle, To Anglée, and ‘Délta. Reach tests are performed
at each angle in the arc, including'the'end points. Multiple arcs make it
possible to do a coarse sweepe.g-"every 10x) over a wide range, then
test at, perhaps, every 1x neagthe¥angle of maximum torque. A third,
very coarse, arc could vetify no‘operation in the blind zone of a
directional distance relay Select Tools/Graph/Display Graph from the
menu bar to display thegimé characteristic. The plot form can be
changed without rerunnifng the test.

Use

This macroftestsythe high resolution steady state characteristic curve for
distance gelay.

Notes

e, To minimize test time and heating, use an offset as close to the
expected operating points as possible or use ZPLBOI instead.

*  Will record up to 100 points for a good curve.

e If fewer points are needed, use ZPXBOI, which allows Pass/Fail
evaluation.
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Test Tab
On the ZPLLRI Test Tab screen (Figure C.150):
1. Select valid source names in the Src column.
2. Use the High and Low fields to enter values for the,soure€
connections between the instrument and the relay.
3. Mark the Action amplitude(s) and phase(s) ACTION otenter the
amplitude value.
4. Enter the frequency.
Specify phase as ACTION, A-120, A+120, forexample, if phase offset
is required among multiple Action sougcest
6. Enter test relay connections in the Senge Cénnections field when the
test relay is connected as a sense\input'er to a timer.
7. Enter the jJumper connections,ifstheyumpers field.
Results The macrgyinitially displays the results for the
Current Test ¢énditions. To display prior results,
clicksthe pull-down arrow and select a prior test.
Save Results €lickSaye Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.
Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
NoTE If battérysimulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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/Canverted Locations/Demonstration Test B0 Hz/Dema test of SEL 321/5EL-321 DEMO TEST#/Class Dema/ZPLLRI —
[ZFLAI =] RelayID: SEL-321 DEMO TEST" Serial No: SN 94034007
ZPLLAI Last Edit:  1533-05-10 14:45:33.000 Mfg: SEL
| Actionl Prefaultl Hepoltl Notehookl -
Sre | High | Low | Ampl | Phs | Freqg | Results ICunent Test Conditiofi Save Results
WA, 10.000 0.0 E0.000 -
n ACTION ACTION 00y ||-2anale | ctual | Ampj B Delete Resuls |
/AW A N
_'_ j
Senge Conhections: I L =+
Jumpers: I P T
N
From Anals [ 1o Anale I Delta I Lnits \ 3 e B
0 100 Deg [ -y,
B g J
| C . N
b]  \
Arc Table Result Table

Figure/C.150 ZPLLRI Test Tab Screen

Arc Table Define up tofotlimpedance Arcs. Specify From Angle, To Angle and
Delta for each™Aic, to cover the angles of interest at a given angular
resolution.

The arc anglés entered are impedance angles. Action source angle is
assumed to Be lagging, and is calculated by ProTesT, based on the
Voltage Fault Angle entered on the Action tab.
LheZPLLRI Arcs are defined in Table C.162.
Table C.162 ZPLLRI Arc Definitions

Arc Definition

From Angle Starting Impedance Angle of the arc in degrees.

To Angle End Impedance Angle of the arc in degrees.

Delta Increment of phase angle in degrees.
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Results Table A scrollable table shows the results running of the macro. ZPLLRI recexds
the impedance angle, calculated impedance, and operate current for up
to 100 test points. Impedance is calculated based on the selected Fault
Equation (i.e., impedance equation) selected.

There are no expected values, and no Pass/Fail indicatign. st result will
show only as Run.

Action Tab
The ZPLLRI Action Tab Conditions fields are explainedrin Table C.163.

Table C.163 ZPLLRI Action Tab Conditions Fields

Field Explanation

Offset Current The initial amplitude of the Action source.
Offset Duration How leng te,maintain the offset.

Delta Current Step size ofwamp. Use a minus sign for a

downwagd ramp.

Delta Time How long each Linear Ramp step is held. Use
minus*for a downward ramp.

Current Limit The amplitude at which the ramp stops if the
relay does not operate. The maximum of the
Offset and the limit determines the source range.

The ZPLLREAction Tab screen is shown in Figure C.151.

el 5 RelsyID:  CDG1 ushalie). Seril Nor HRP16317.
b Last Edit: 1933.06-08 10:15:00.860 Mig EEC

.‘,Tawgnjl F'refaultl Heportl Notebookl

Semke Faul Condtions [ Ampl [ Units

| — lmiv Equation m LA | Offzet Current 025 |Amps
| = || Vokoge (B0 Offset Duration i Cycles

Delay [0 Cycles 7] IU T+ Delta Current i Amps
Duration [g miecs v Angle ID E Delta Time 0 Cycles
Sowee [in 7] ¥ Factor l_ N Current Limit 0 Amps

Zero Crossing ISystem 'l

Figure C.151 ZPLLRI Action Tab Screen
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Sense The ZPLLRI Sense fields are explained in Table C.164.

Table C.164 ZPLLRI Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whiCh Instrument, or
input, receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o tin the test. The sources
initialize as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action values turn op-at Prefault values, move to offset values and
then to Action values.

The test stops as soon astthe felay operates and the time is recorded. The
current Action sources brieflyy turn off before starting the next test point.

Operation Graph
The ZPLLRI Ope@ration graph is shown in Figure C.152.

& Current
(A) Offset
(B) Offset Duration
(C) +~ A value
(D) ATime
Prefault Value (E) Limit Value
FL
R Sense o
or Record

Figure C.152 ZPLLRI Operation Graph
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Fault

The ZPLLRI Fault fields are explained in Table C.165.

Table C.165 ZPLLRI Fault Fields

Field

Explanation

Equation

Use the pull-down list to selet steady state fault
equation for impedance. USe,V/oér single phase
fault, /21 for phase to phase, and V/I\8 for a
three phase fault withgndelta®fault voltage. A
formula involving a sgalar K (K*V/l) is provided
to calculate zero g@mpensated values.

Voltage

Amplitude of fault voltage. On a phase to
ground fault, this's,the voltage amplitude on the
Test tab;“heWwexer, on a phase to phase fault, this
is the vectortdifference of the two Doble
voltagés, whigh are phase to ground quantities.

Angle

Angleof fault voltage entered above. On phase
to\phase*fault, this is angle of the vector
differefce of the two Doble phase to ground
voltages.

K Factor

Scalar value of K for use in an Equation
involving K; otherwise it is ignored.
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. Fhis
allows an initial state of normal, balanced voltages and*€urrents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current.

Operation When the test is run, the Prefault'is applied as
indicated. This allows an‘iptelligent relay to see
normal conditions befége responding to the fault
condition generatedBy,running the macro. If the
Prefault duration i@, no Prefault occurs.

The ZPLLRI Prefault Tab fields are explained in Table C.166.

Table C.166 ZPLLRI Prefault Tab\Fields

Field Explanation

Source Name Seurce names are set on the Test tab and cannot
e, maglified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Dugation Enter a duration for the Prefault condition.
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ZPLLRYV - Z Characteristic Plot - Linear Ramp Voltage -
Z ProTesTPLAN

Description

One or more voltage sources are ramped from an offset amplittide until
the relay operates, or until a limit amplitude is reachgd fsecorded as
No Op, for No Operation). Repeated up to 100 times dt different
impedance angles.

Operation

ZPLLRV does a sequence of Linear RampgReachytests at different
impedance angles. The user specifies upitg'fotir impedance angle arcs,
defined by From Angle, To Angle, and'®eltafReach tests are performed
at each angle in the arc, including.the'end’points. Multiple arcs make it
possible to do a coarse sweep,(e.gyevery 10x) over a wide range, then
test at, perhaps, every 1x near the angle of maximum torque. A third,
very coarse, arc could verify4o operation in the blind zone of a
directional distance relay.Select@Wools/Graph/Display Graph from the
menu bar to display the timé characteristic. The plot form can be
changed without refunning the test.

Use

This macro tests th&yhigh resolution steady state characteristic curve for
distance relay

Notes

*, Will record up to 100 points for a good curve.

e “f fewer points are needed, use ZPXBOV, which allows Pass/Fail
evaluation.

Test Tab
On the ZPLLRV Test Tab screen (Figure C.153):
1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the source
connections between the instrument and the relay.

3. Mark the Action amplitude(s) and phase(s) ACTION or enter the
amplitude value.

4. Enter the frequency.
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NOTE

5. Specify phase as ACTION, A-120, A+120, for example, if phase offset

is required among multiple Action sources.

6. Enter test relay connections in the Sense Connections field when the

test relay is connected as a sense input or to a timejy

7. Enter the jJumper connections in the Jumpers field.

Results The macro initially displays/the,results for the
Current Test conditions. Toudisplay prior results,
click the pull-down arrowdand®select a prior test.

Save Results Click Save Results after funfiing a test and select
the new results tosave.WWhen exiting the macro,
save any macrogehanges and results if they have
not already been/saved.

Delete Results Click Delete Restilts to display a window

contaifting saved test results. Select one or more
test results,using the mouse. Ctrl+click works as a
togglée aetion to select or unselect items. Click OK
to Camplete deletion.

If battery simulator voltageiis needed, enter BT as a source and select
amplitude, or run the POWER macro.

AConverted Loca m ration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/ZPLLRY
ZPLLRY = Relay ID:  SEL-321 DEMO TEST® Serial Mo: SN 34034007
ZFLLRY D 2 Last Edit  1999-05-10 14:45:57.000 Mig: SEL

P\ Prﬁlt I Repart I Notebook I

c | I‘1 | Low | Ampl | Phs | Fre FhaSUltSIEurrentTestEom:litioms j Save Results |

ACTION (ACTION BO.O00

Ny, ™ sow oo enono | |2ande | actal [vots | Rest [ popogs |

Sense Conhections: I

Jumpers: I
Froménde | Tosnde | Delta I Units
L& |20 100 20 Deg
LB |55 E5 10 Deg
LE
D
— Arc Table Results Table —

Figure C.153 ZPLLRV Test Tab Screen

G 72A-1585 Rev. C 8/02 C.287



ZPLLRV - Z Characteristic Plot - Linear Ramp Voltage - Z ProTesTPLAN
- |

Arc Table Define up to four impedance Arcs. Specify From Angle, To Angle and
Delta for each Arc, to cover the angles of interest at a given angular
resolution.

The arc angles entered are impedance angles. Action sourgevangle is
assumed to be leading, and is calculated by ProTesT, basedson the
Current Fault Angle entered on the Action tab.

The ZPLLRV Arc are defined in Table C.167.

Table C.167 ZPLLRV Arc Definitions

Arc Definition
From Angle Starting Impedan¢e Anglé of the arc in degrees.
To Angle End ImpedancevAnglé of the arc in degrees.
Delta IncremehtOfphase angle in degrees.

Results Table A scrollable table shows the résultsef running the macro. ZPLLRV

records the impedance angle, ‘@alculated impedance, and operate
voltage for up to 100 testfpoints, Impedance is calculated based on the
selected Fault Equati6mii.el,impedance equation) selected.

There are no expectedgvalues, and no Pass/Fail indication. Test result will
show only as Run?

Action Tab
The ZPLLRY Action Tab Conditions fields are explained in Table C.168.

Table C.168ZPLLRV Action Tab Conditions Fields

Field Explanation

Offset Voltage The initial amplitude of the Action source.
Offset Duration How long to maintain the offset.

Delta Voltage Step size of ramp. Use a minus sign for a

downward ramp.

Delta Time How long each Linear Ramp step is held. Use
minus for a downward ramp.

Voltage Limit The amplitude at which the ramp stops if the
relay does not operate. The maximum of the
Offset and limit determines the source range.
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The ZPLLRV Action Tab screen is shown in Figure C.154.

/Corverted Locations/Demonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/ZPLLRY

IZPLLFN j Relay ID:  SEL-321 DEMO TEST® Serial Mo Sha34034007
ZPLLRY Last Edit:  1999-05-10 14:45:57.000 Mig: SE
Test refaultl Hepoltl Notebookl

A

cense el Conditions

Il:gntacts jlg.m =] || Equation v = || [ Dffset Yolaoe g, | 70| olts
BT B ] Offset Duratidy A |5_ Cycles

ool 0 Cycles T 75 [E+ Deta vollgoe ) |08 |vals

Duration [ mSecs 7| Angle 0 50| Dta ikl y Coclos

source e ﬂ K Factor E |'/oltage Lim 1 Walts

Zera Crozsing I System | ¥ I

0

Figure C.154 ZPLLRV Aetion Tab Screen

Sense The ZPLLRV Sense fields are explained,in Table C.169.

Table C.169 ZPLLRV SensedFields

Field Explanation

Pull-down List Selaét sense transition: Contacts O—>C, etc.,
Vltage On—>Off, etc.

Source Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run ClickaRUNgon the toolbar or press F12 to run the test. The sources
initializevas follows:
® “Non-Action sources turn on at Preset values.

e Action values turn on at Prefault values, move to offset values and
then to Action values.

The test stops as soon as the relay operates and the time is recorded. The
voltage Action sources briefly turn off before starting the next test point.
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Operation Graph

The ZPLLRV Operation graph is shown in Figure C.155.
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Figure C.155 ZPLIRV Operation Graph

The ZPLLRV Fault fields are explained’in Table C.170.

Table C.170 ZPLLRV Fault*Fields

Field

Explanation

Equation

Use the pull-down list to select steady state fault
equation for impedance. Use V/I for single phase
fault, \3 V/2I for phase to phase, and V/I\3 for a
three phase fault with a delta fault voltage. A
formula involving a scalar K (K*V/1) is provided
to calculate zero compensated values.

Current

Amplitude of fault current. On a phase to ground
fault, this is the current amplitude on the Test
tab; however, on a phase to phase fault, this is
the vector difference of the two Doble currents,
which are phase to ground quantities.

Angle

Angle of fault current entered above. On phase
to phase fault, this is angle of the vector
difference of the two Doble phase to ground
currents.

K Factor

Scalar value of K for use in an Equation
involving K; otherwise it is ignored.
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. Fhis
allows an initial state of normal, balanced voltages and*€urrents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current.

The ZPLLRV Prefault Tab fields are explained in Table]€.171.

Operations

When the test is run, the Prefault is applied as
indicated. This allows ahyintelligent relay to see
normal conditions befoke responding to the fault
condition generated¥y running the macro. If the
Prefault duratién 45%0, no Prefault occurs.

Table C.171 ZPLLRYV Prefault Tab.fields

Field

Explanation

Source Name

Saurce names are set on the Test tab and cannot
pe . madified.

Amplitude

Enter the desired amplitude.

Phase

Enter a phase in the range of —360.0° to 360.0°.

Frequency

The Frequency value is set on the Test tab.

Prefault Duration

Enter a duration for the Prefault condition.
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ZPLPRI - Z Characteristic Plot - Pulsed Linear Ramp Current -
Z ProTesTPLAN

Description

One or more current sources are ramped in a series of plilsespfeturning
to an offset amplitude between pulses. If the limit amplitude¥is reached
with no relay operation, it is recorded as No Op, for'No Qperation.
Repeated up to 100 times at different impedance angles.

Operation

ZPLPRI does a sequence of Pulsed LineagRampyReach tests at different
impedance angles. The user specifies upitg'fotir impedance angle arcs,
defined by From Angle, To Angle, and'®eltafReach tests are performed
at each angle in the arc, including.the'end’points. Multiple arcs make it
possible to do a coarse sweep,(e.gyevery 10x) over a wide range, then
test at, perhaps, every 1x near the angle of maximum torque. A third,
very coarse arc could verify ng operation in the blind zone of a
directional distance relay.Select@Wools/Graph/Display Graph from the
menu bar to display the timé characteristic. The plot form can be
changed without refunning the test.

Use

This macro tests th&yhigh resolution steady state characteristic curve for
distance relay, Use Pulsed Ramp instead of Linear Ramp to minimize
heat load an rel@y, or when the relay requires return to offset between
test valués,

Notes

e QWill record up to 100 points for a good curve.

e |f fewer points are needed, use ZPXBOI, which allows Pass/Fail
evaluation.
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Test Tab
On the ZPLPRI Test Tab screen (Figure C.156 on page C-294):
1. Select valid source names in the Src column.
2. Use the High and Low fields to enter values fogthésotirge
connections between the instrument and the relays
3. Mark the Action amplitude(s) and phase(s) ACTION-or enter the
amplitude value.
4. Enter the frequency.
5. Specify phase as ACTION, A-120, A#]120Mor example, if phase offset
is required among multiple Actiongoutees.
6. Enter test relay connections jn the $ensé Connections field when the
test relay is connected as a sepse,inplt or to a timer.
7. Enter the jJumper connectiohssinithe Jumpers field.
Results The macroimitially displays the results for the
Cuwent Test conditions. To display prior results,
cliek the pull-down arrow and select a prior test.
Save Results Click'Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.
Delete Resflts Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.
NoTE if battery simulator voltage is needed, enter BT as a source and select
' aniplitude, or run the POWER macro.
o
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The ZPLPRI Test Tab screen is shown in Figure C.156.

|zPLPRI
ZPLPRI

I Actionl Prefaultl Heportl Notebookl

fCanverted Locations/Demaonstration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMO TEST*/Class Dema/ZPLPRI
j Felay ID:  SEL-321 DEMO TEST®
Last Edit:  1999-05-10 14:46:30.000

o

Sie | High | Low | Ampl [ Phs [ Freq

30000 0.0 60.000
70.000 |-1200 R0.000
70000 120.0  |E0.000
ACTIOM |ACTION |B0.000

v 4
Results ICurrent Test Conditions % S3ve Results

Sense Connections: I

Jumpers: I

SFEE

Z Angle | Actual I Armps | B ' erIete Results
N j

o

Serial Mo: 5N 34034007
tfg: SEL

Figure C.156ZPLPRI Test Tab Screen

Arc Table Define up to four impedance Arcs. Specify From Angle, To Angle and
Delta for each Aréyto‘@ever the angles of interest at a given angular
resolution.

The arc angles‘entered are impedance angles. Action source angle is
assumed tofbe lagging, and is calculated by ProTesT, based on the
Voltage FaultbAmgle entered on the Action tab.
The ZPLPRI Arcs are defined in Table C.172.
Table C¥72 ZPLPRI Arc Definitions
Arc Definition
From Angle Starting Impedance Angle of the arc in degrees.
To Angle End Impedance Angle of the arc in degrees.
Delta Increment of phase angle in degrees.
C-294
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Results Table A scrollable table shows the results of running the macro. ZPLPRINgecords
the impedance angle, calculated impedance, and operate current for up
to 100 test points. Impedance is calculated based on the selected Fault
Equation (i.e., impedance equation) selected.

There are no expected values, and no Pass/Fail indigaties. Test result will

show only as Run.

Action Tab

The ZPLPRI Action Tab Conditions fields arevexplained in Table C.173.

Table C.173 ZPLPRI Action Tab Conditions Fields

Field

Explanation

Offset Current

The initial"amplitude of the Action source.

Offset Duration

How lohg to"maintain the offset.

Initial Current

Anfplitdde of first pulse.

Pulse Duration

Maximium length of each pulse; pulse terminates
as sopon as a sense is detected.

Wait

How long to wait between pulses; wait is at
offset current.

Delta Currént

Step size of ramp. Use a minus sign for a
downward ramp.

Cuyrrent Limit

The amplitude at which the ramp stops if the
relay does not operate. The maximum of the
Offset and limit determines the source range.

'doh ™ 72A-1585 Rev. C 8/02
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The ZPLPRI Action Tab screen is shown in Figure C.157.

fConvented Locations/Demanstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST+/Class Demo/ZPLPRI
IZPLPHl j Relay ID:  SEL-321 DEMO TEST® Serial Mo: 5N 94094W
ZPLPRI Last Edit:  1939-05-10 14:46:30.000 Mig: SEL

Test |F'refault| Heportl Notebookl ~
-
Sense Fault Conditions [ amp i
IContacts 'JID'>C - Equation [/ - (L] it st Current APy |-,
b — Voltage (LB Cffset Duration _TTD y DByl
Delay_ o Cycles 7 30 ILC | Initial Cumrent 08 [ Aips
Duration [o miecs Y| Angle 0 D] Pulse Duration 4, |60 Pycles
Source [ =l k. Factar LLE |/t 20 Cpecles
L |+ Dela Cimgrt 2 Amps
. G| Current Limit 1 Amps
Zero Crossing I System - I
A

Figure C.157 ZPLPRI Action Tab Screen

Sense The ZPLPRI Sense fields are explainedtin Table C.174.

Table C.174 ZPLPRI Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts O—>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify which Instrument, or
input, receives the relay sense signal. The source
must be an Action. The default is MA for the
Master Instrument.

Run Click RWNuen the toolbar or press F12 to run the test. The sources
initialize,as follows:
* “WNon-Action sources turn on at Preset values.
e JAction values turn on at Prefault values, move to offset values and
then to Action values.

Thie test stops as soon as the relay operates and the time is recorded. The
current Action sources briefly turn off before starting the next test point.
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Operation Graph

The ZPLPRI Operation graph is shown in Figure C.158.

G

C

Prefault Value
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k. Current

(&) Offset
(By@ffzet Duration
@) Initial Current
{0 Pulze Duration
(E) wait

(F1+- Avalue
(G} Limit Value

o

FPrefault
Duration

B Sense FTime

Maote: Pulze (D) Ends on Sensze

Fault

Figure C.158 ZPLPRI Operation Graph

The ZPLPRI Fault fields ate,explained in Table C.175.

Table C.175 ZPLPRI Eadlt Fields

Field

Explanation

Equation

Use the pull-down list to select steady state fault
equation for impedance. Use V/I for single phase
fault, V/2I for phase to phase, and V/I+3 for a
three phase fault with a delta fault voltage. A
formula involving a scalar K (K*V/l) is provided
to calculate zero compensated values.

Vigltage

Amplitude of fault voltage. On a phase to
ground fault, this is the voltage amplitude on the
Test tab; however, on a phase to phase fault, this
is the vector difference of the two Doble
voltages, which are phase to ground quantities.

Angle

Angle of fault voltage entered above. On phase
to phase fault, this is angle of the vector
difference of the two Doble phase to ground
voltages.

K Factor

Scalar value of K for use in an Equation
involving K; otherwise it is ignored.
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state of normal, balanced voltages and cusfénts to be
applied for a duration before the macro action begins4ith*faulted
voltage and increasing current. The ZPLPRI Prefault Tab fields are
explained in Table C.176.

Operation When the test is run, the Prefaultiis’applied as
indicated. This allows an ingelligéent relay to see
normal conditions befgfeesponding to the fault
condition generated byarunning the macro. If the
Prefault duration i$f0,’mo Prefault occurs.

Table C.176 ZPLPRI Prefault Tab Fields

Field Explanation

Source Name Sourcg names are set on the Test tab and cannot
be modified.

Amplitude Entef the desired amplitude.

Phase Enter a phase in the range of —-360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duration Enter a duration for the Prefault condition.
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ZPLPRYV - Z Characteristic Plot - Pulsed Linear Ramp Voltage -
Z ProTesTPLAN

Description

One or more voltage sources are ramped in a series of,pulses, returning
to an offset amplitude between pulses. If the limigamgplitude is reached
with no relay operation, it is recorded as No Op,*f@r No Operation.
Repeated up to 100 times at different impedanceéyangles.

Operation

ZPLPRI does a sequence of Pulsed Lipear Ramp Reach tests at different
impedance angles. The user spegifie§ up torfour impedance angle arcs,
defined by From Angle, To Anglée, and ‘Délta. Reach tests are performed
at each angle in the arc, including'the'end points. Multiple arcs make it
possible to do a coarse sweepe.g-"every 10x) over a wide range, then
test at, perhaps, every 1x neagthe¥angle of maximum torque. A third,
very coarse, arc could vetify no‘operation in the blind zone of a
directional distance relay Select Tools/Graph/Display Graph from the
menu bar to display thegimé characteristic. The plot form can be
changed without rerunnifng the test.

Use

This macroftestsythe high resolution steady state characteristic curve for
distance gelay. Use when relay requires return to offset between test
values.

Notes

e . Will record up to 100 points for a good curve.

e If fewer points are needed, use ZPXBOV, which allows Pass/Fail
evaluation.
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Test Tab

NOTE

On the ZPLPRV Test Tab screen (Figure C.159):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values for the,sougeé

connections between the instrument and the relay.

3. Mark the Action amplitude(s) and phase(s) ACTION otenter the

amplitude value.

4. Enter the frequency.

Specify phase as ACTION, A-120, A+120, forexample, if phase offset
is required among multiple Action sougcest

6. Enter test relay connections in the Senge Cénnections field when the

test relay is connected as a sense\input'er to a timer.

7. Enter the jJumper connections,ifstheyumpers field.

Results The macrgyinitially displays the results for the
Current Test ¢énditions. To display prior results,
clicksthe pull-down arrow and select a prior test.

Save Results €lickSaye Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window

containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

If battérysimulator voltage is needed, enter BT as a source and select
amplitude, or run the POWER macro.
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AConverted Locations/D emonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/ZPLPRY
IZF'LF'FN j Felay ID:  SEL-321 DEMO TEST®

| Actionl F'refaultl Heportl Notebookl ’

AN -

Src | High | Low | Amol | Fhs | Fre Results IEunentTest Conditions ’l k_ave Rezults I
WA, ACTION |ACTION |EO.000 ==
VB ACTION A120 |soono_||-2-ander] Actual | Voks |/ Resu Delete Results |
W ACTION (A-240  |B0.000 ‘I’ e
1 7h00 00 E0.000 \ W 4 ‘{.
12 7500 |-120.0 BOD.O0OD ~ | 4
13 7.h00 2400 | BO.OO00 —|_—
| )
Senze Connections: I |_ N
Jumpers: V. T
! Vo N
i i \ S A |
& |0 170 10 Deg | -
LB (180 350 30 Deg N
RS &5 10 Deg, | D
O ”

Serial No: SH 34034007
ZPLPRY Lazt Edit  1993-05-10 14:47:25.000 Mfg: SE‘

Figures€.759 ZPLPRV Test Tab Screen

Define up to fodr impedarice Arcs. Specify From Angle, To Angle and
Delta for each“Aicto cover the angles of interest at a given angular

resolution.

The arc anglesientered are impedance angles. Action source angle is

assumed to'be Ieading, and is calculated by ProTesT, based on the

CurrentFault Angle entered on the Action tab.
The ZRLPRY Arcs are defined in Table C.177.

Table G.177 ZPLPRYV Arcs Definition

Arc Definition

From Angle Starting Impedance Angle of the arc in degrees.
To Angle End Impedance Angle of the arc in degrees.
Delta Increment of phase angle in degrees.
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Results Table
records the impedance

A scrollable table shows the results of running the macro. ZPLPRV

angle, calculated impedance, and operate

voltage for up to 100 test points. Impedance is calculated based on the
selected Fault Equation (i.e., impedance equation) selected,

There are no expected values, and no Pass/Fail indicatign. st result will

show only as Run.

Action Tab

The ZPLPRV Action Tab Conditions fields are exXplained Table C.178.

Table C.178 ZPLPRYV Action Tab Conditions Fields

Field

Explanation

Offset Voltage

The initial amplitade of the Action source.

Offset Duration

How leng te,maintain the offset.

Initial Voltage

Starting valuefor the pulsed ramp.

Pulse Duration

HoWlengeach pulse is held, waiting for a sense.

Wait

Howaleng to wait at offset between pulses.

Delta Voltage

Step size of pulsed ramp. Use a minus sign for a
dewnward ramp.

Voltage Limit

The amplitude at which the ramp stops if the
relay does not operate. The maximum of the
Offset and limit determines the source range.

The ZPLPRV Action Tab screen is shown in Figure C.160.

mocationsmemonstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/ZPLPRY

[y =l Fielay ID:  SEL-321 DEMO TEST* Serial Mo SM 94034007
=p ’_\-" Last Edit:  1393-05-10 14:47:25.000 Mfa: SEL
Test | Prefaultl Heportl Notebookl
Sense Fault Conditions [ Ampl | Urits
IEontacts dID'>E - E quation IWI vl (LA ] Offset Valtage 70 Walks
= — Cunent [EB] Offset Duration 5 Cycles
Delay |0 Cycles 7| 75 6] Iitial /oltage B/ ok
Duration [7 mec: 7] Angle 1} IID"| Pulse Druration ] Cycles
source s =] K Factor LE |"w/ait 10 Cycles
B +/- Delta Valtage 05 ol
T Creseling Im G |"/oltage Linit 1 Wolks

Figure C.160 ZPLPRV Action Tab Screen
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Sense The ZPLPRYV Sense fields are explained in Table C.179.

Table C.179 ZPLPRYV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whiCh Instrument, or
input, receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o tin the test. The sources
initialize as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action values turn op-at Prefault values, move to offset values and
then to Action values.

The test stops as soon astthe felay operates and the time is recorded. The
voltage Action sources brieffy turn off before starting the next test point.

Operation Graph
The ZPLPRV Opegation graph is shown in Figure C.161.

A oltage
9 [T s s (&) Offset
; (B} Offset Duration
; (C) Initial Voltage
L (D} Pulse Duration
! (E) Wait
Brefault Value (F) +’_r' QVaIue
(G) Limit value
A _________ '
Prefault B Sense " Time
Duration
Mote: Pulse (D) ends an Sense

Figure C.161 ZPLPRV Operation Graph
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Fault

The ZPLPRYV Fault fields are explained in Table C.180.

Table C.180 ZPLPRYV Fault Fields

Field

Explanation

Equation

Use the pull-down list to selet steady state fault
equation for impedance. USe,V/hoér single phase
fault, \8V/2I for phase to4phaseand V/I\8 for a
three phase fault withgndelta®fault voltage. A
formula involving a sgalar K (K*V/l) is provided
to calculate zero g@mpensated values.

Voltage

Amplitude of fault voltage. On a phase to
ground fault, this's,the voltage amplitude on the
Test tab;“heWwexer, on a phase to phase fault, this
is the vectortdifference of the two Doble
voltagés, whigh are phase to ground quantities.

Angle

Angleof fault voltage entered above. On phase
to\phase*fault, this is angle of the vector
differefce of the two Doble phase to ground
voltages.

K Factor

Scalar value of K for use in an Equation
involving K; otherwise it is ignored.
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. Fhis
allows an initial state of normal, balanced voltages and*€urrents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current. The ZPLPRV Prefault Tap fields are
explained in Table C.181.

Operation When the test is run, the Pgefault is applied as
indicated. This allows‘n intelligent relay to see
normal conditions pefare responding to the fault
condition generatéd\by running the macro. If the
Prefault duratigh 180, fio Prefault occurs.

Table C.181 ZPLPRYV Prefault Tab Fields

Field Explanation

Source Name Saqdrce hames are set on the Test tab and cannot
be medified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duratign Enter a duration for the Prefault condition.

RNy 72A-1585 Rev. C 8/02 C-305
< >



ZPLPRYV - Z Characteristic Plot - Pulsed Linear Ramp Voltage - Z ProTesTPLAN

ZPXBOI - Z Characteristic with Expected Value Binary Search Current.

Z ProTesTPLAN

Description

Operation

Use

A fast, high-low pulsed search to bracket the relay operate peift,
followed by linear ramp or pulsed ramp for a high resofatior result.
Repeated up to 12 times at specified impedance apgles to determine an
impedance characteristic and Pass/Fail in one test. (Same as ZPLBOI,
except that expected values and pass/fail toleranées are offered.)

The Search algorithm begins by testing midway between the Offset
Current and Current Limit. If the relay dogsynoteperate, limit current is
applied. If the relay still does not operate, the'test is over (recorded as
No Op, No Operation). Successive pulses‘asé calculated based on the
results of the last pulse; i.e., the aext pulséris halfway between the last
operate value and the last No OpWaltiebWhen the difference between
pulse amplitudes is less than three times the ramp delta current, the
search stops and either a Linear Ramp or a Pulsed Ramp begins.

The ramp backs off twiceghehdelta current further, then ramps for a
maximum of 15 stepsmif the test is properly tuned, three or four steps
should be sufficient.

ZPXBOI does dp to' W2 Reach Binary Search tests at specified impedance
angles. Enterseleeteéd Z Angles for the test, plus an optional expected
impedanceiand #/- tolerance percentages for each test point. Test results
determimeNpoth Pass/Fail and the characteristic curve. Test angles can
alsg bé&%entered to verify no operation in the blind zone of a directional
distanee retay. Select Tools/Graph/Display Graph from the menu bar to
display the time characteristic. The plot form can be changed without
refunping the test.

This macro combines the reach test with the impedance curve. Use three
or four points for fast relay test, at MTA and on either side.
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Test Tab

On the ZPXBOI Test Tab screen (Figure C.162 on page C-308):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter values fogthésotirge

connections between the instrument and the relays

3. Mark the Action amplitude(s) and phase(s) ACTION-or enter the

amplitude value.

4. Enter the frequency.

5. Specify phase as ACTION, A-120, A#]120Mor example, if phase offset

is required among multiple Actiongoutees.

6. Enter test relay connections jn the $ensé Connections field when the

test relay is connected as a sepse,inplt or to a timer.

7. Enter the jJumper connectiohssinithe Jumpers field.

Results The macroimitially displays the results for the
Cuwent Test conditions. To display prior results,
cliek the pull-down arrow and select a prior test.
The ZPXBOI Test Tab Result fields are explained in
Table C.182 on page C-308.

Save Results Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

Delete Results Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE Iibattery simulator voltage is needed, enter BT as a source and select
' amplitude, or run the POWER macro.
o
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The ZPXBOI Test Tab screen is shown in Figure C.162.

AConverted Locations/D emonstration T est 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/M1P.Z1 4B char.
e Relay ID:  SEL-321 DEMO TEST* Serial Mo: 5H 94034007 .
SRl Last Edit: Mfg: SEL
Test IActionI F’relaulll Heportl Notebookl "
Gic | High | Low | Amnpl [ Phs | Fre Results [ Cyrrert Test Conditiors j
ki ;I 2000 300 50,000 .
VB 2000 -800  |50.000
Wi EF.O0 1200 |50.000 50 57 g g VN v
" ACTION (ACTION 50.000 70 61 5 E [ ‘t— -
12 ACTION (A-180 50000 80 52 5 5 v y
:33T oo oo 50.000 a 6.24 5 5 —— \ 4
24 E.24 5 5 B
26 ) ] 3 T—_ ) )
a8 B2 5 a3
Sense Connections: I 50 E2 [ 5
Jumpers: I 100 6 N (K -
110 5E 5 15
27 1] u i)

The ZPXBOI Test Tab Result fields'are @plained in Table C.182. The user
can enter up to 12 test angles intthe table, and expected impedance.

Table C.182 ZPXBOI Testslab Result Fields

Field Explanation

Z Angle Impedance angle for a test point. Action source
angle is calculated by ProTesT, based on the
Fault Angle entered on Action tab. Source angle
is assumed to be lagging. Only non-blank entries
are used as test points.

ExpectechOhs Expected steady state impedance at Z angle.

+ %/ % Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Agtual Ohms Calculated impedance test result.

Amps Actual current at pickup.

% Error Error in expected impedance.

Result Pass/Fail indication.
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Action Tab
The ZPXBOI Action Tab Conditions fields are explained in Table C.183.

Table C.183 ZPXBOI Action Tab Conditions Fields

Field Explanation

Offset Current The initial amplitude of the Action source.
Offset Duration How long to maintaipn theVeffset.

Current Limit The amplitude at whigh the ramp stops if the

relay does not opegate. The maximum Offset and
limit determinésithe Source range.

Pulse Duration Maximum length6f each search pulse; pulse
terminatesas sQon as a sense is detected.

Wait Howgong to wait between pulses; wait is at
offset @urrent.

Delta Current Step Size of ramp. Use a minus sign for a
downward ramp.

Delta Time How long each Linear Ramp step is held; setto 0
for Pulsed Ramp, using the same pulse duration
and wait as the search.

The ZPXBOI (Action Tab screen is shown in Figure C.163.

j RelayID:  SEL-321 DEMO TEST* Serial Mo: SH 94094007
Last Edit: Mfg: SEL

AC“IDnl Prafaultl F\epoltl Notebookl

S Fault Conditiors [ &mpl [ Units
fmT,_”M—,' Equation [v721 =] || [&]0lfsel Cunent 0 |amps
= — Valtage = |IB | Oifset Duration 20 Cycles
Delay a Cycles ™ I L2 Current Limit 26 AmpE
Duratian [ mSecs 7] Angle IEU |0 Pulse Duration 10 Cycles
Source [ - K. Factor IU |[E |ait 10 Cycles
\TE] +- Dela Current 0.0 |Amps
G iDeka Time 10 Cycles

Zero Croszing ISystem 'l

Figure C.163 ZPXBOI Action Tab Screen
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Sense The ZPXBOI Sense fields are explained in Table C.184.

Table C.184 ZPXBOI Sense Fields

Field

Explanation

Pull-down List

Select sense transition: Contacts O=>C etc.,

Voltage On—>Off, etc.

Source Name a source to identify Whichslnstrument, or
input, receives the relay sense signal. The source
must be an Action. Thendefault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press E42 to gunthe test. The sources

initialize as follows:

o Non-Action sources turn‘en®at,Preset values.

e Action values turn on atiPrefault values, move to offset values and
then to Action values,

The test stops as soon as théwelayoperates and the time is recorded. The
current Action sources briefly ttifn off before starting the next test point.

Operation Graph

The ZPXBOI Operatign graph is shown in Figure C.164.
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Pulsed Ramp

[
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Mote: Pulse (D) ends on Sense

Figure C.164 ZPXBOI Operation Graph

C-3710

72A-1585 Rev.C 8/02  (AMNIy

..:



ProTesT User Guide
L

Fault
The ZPXBOI Fault fields are explained in Table C.185.

Table C.185 ZPXBOI Fault Fields

Field Explanation

Equation Use the pull-down list to Seléctsteady state fault
equation for impedancénlUseaV/| for single phase
fault, /21 for phase to,phase, and V/I\8 for a
three phase fault with, a"@élta fault voltage. A
formula involvingia scalar K (K*V/l) is provided
to calculate zgrgpycompensated values.

Voltage Amplitudevef faultvoltage. On a phase to
ground fault, this is the voltage amplitude on the
Test tab;"hewever, on a phase to phase fault, this
is thetvecter difference of the two Doble
volfageswhich are phase to ground quantities.

Angle Anglevef fault voltage entered above. On phase
to phase fault, this is the angle of the vector
difference of the two Doble phase to ground
voltages.

K Factor Scalar value of K for use in an Equation
involving K; otherwise it is ignored.

G 72A-1585 Rev. C 8/02 C.311



ZPLPRYV - Z Characteristic Plot - Pulsed Linear Ramp Voltage - Z ProTesTPLAN

Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. This
allows an initial state of normal, balanced voltages and cusfénts to be
applied for a duration before the macro action begins4ith*faulted
voltage and increasing current.

The ZPXBOI Prefault Tab fields are explained in Table €.186.

Operation When the test is run, the Prefauilt is applied as
indicated. This allows an intelligent relay to see
normal conditions befdre responding to the fault
condition generated byfunning the macro. If the
Prefault duration i§ 0 Re,Prefault occurs.

Table C.186 ZPXBOI Prefault Tab Fields

Field Explanation

Source Name Source.names are set on the Test tab and cannot
be smedified.

Amplitude Entel the desired amplitude.

Phase Enter a phase in the range of —-360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Duratioh Enter a duration for the Prefault condition.
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ZPXBOV - Z Characteristic with Expected Value Binary Search Voltage -
Z ProTesTPLAN

Description

A fast, high-low pulsed search to bracket the relay operatespoint,
followed by linear ramp or pulsed ramp for a highrésolttion result.
Repeated up to 12 times at specified impedance ‘anigles to determine an
impedance characteristic and Pass/Fail in one test, (Same as ZPLBOV,
except that expected values and pass/fail tolerances are offered.)

The Search algorithm begins by testing midway between the Offset
Voltage and Voltage Limit. If the relaygdoeswot operate, voltage limit is
applied. If the relay still does not opérate fthe test is over (recorded as
No Op, No Operation). Successivéypulses are calculated based on the
results of the last pulse; i.e., ghe next pulse is halfway between the last
operate value and the last No'@p Value. When the difference between
pulse amplitudes is less thamighreetimes the ramp delta voltage, the
search stops and either adinear'Ramp or a Pulsed Ramp begins.

The ramp backs off twiceithe delta voltage further, then ramps for a
maximum of 15 steps”If the test is properly tuned, three or four steps
should be suffiéient:

Operation

ZPXBOV degeg upsto 12 Reach Binary Search tests at specified impedance
angles. Enter'selected Z Angles for the test, plus an optional expected
impedance and +/— tolerance percentages for each test point. Test results
detesmipne both Pass/Fail and the characteristic curve. Test angles can
alséibe entered to verify no operation in the blind zone of a directional
distance relay. Select Tools/Graph/Display Graph from the menu bar to
display the time characteristic. The plot form can be changed without
reptinning the test.

Use

This macro combines the reach test with the impedance curve. Use three
or four points for fast relay test, at MTA and on either side.
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Notes
e Search can be from either low offset to high voltage limit, or from
elevated offset to low limit.
Test Tab

On the ZPXBOV Test Tab screen (Figure C.165):

1. Select valid source names in the Src column.

2. Use the High and Low fields to enter valuesdor thessource

connections between the instrument and the, relay.

3. Mark the Action amplitude(s) and phase(S ACTION or enter the

amplitude value.

4. Enter the frequency.

5. Specify phase as ACTION, Agi20, A+ 120, for example, if phase offset

is required among multiple Actien sources.

6. Enter test relay connection$ in‘the Sense Connections field when the

test relay is connected as a%sense input or to a timer.

7. Enter the jumper connegtiops in the Jumpers field.

Results The macro initially displays the results for the
Current Test conditions. To display prior results,
cliek the pull-down arrow and select a prior test.
The ZPXBOV Test Tab Result Fields are explained
in Table C.187.

Save Results Click Save Results after running a test and select
the new results to save. When exiting the macro,
save any macro changes and results if they have
not already been saved.

DeletedResults Click Delete Results to display a window
containing saved test results. Select one or more
test results using the mouse. Ctrl+click works as a
toggle action to select or unselect items. Click OK
to complete deletion.

NoTE If battery simulator voltage is needed, enter BT as a source and select

' amplitude, or run the POWER macro.
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/Converted Locations/Demanstration Test 50 Hz/Demo test of SEL 321/5EL-321 DEMO TEST*/Class Demo/ZF<BOY

IZF'P<BDV d Relay ID:  SEL-321 DEMO TEST* Senzl Mo: SN 34094007
Last Edit:  1999.05-10 14:47:42.000 Mig: SEL
ZPXBOY .
| Actinnl F‘refaultl F\eportl Notabookl .
”~

Sc | High [ Low |

Results

Arnpl [ Fhs [ Fre Current Test Conditions

W
i

ACTION ACTION [FL

E000 00 FL

Senge Connections: I

Jumpers: I

Figure C.165 ZPXBOV.dest Tab Screen

Test Tab

The ZPXBOV Test Tab Restlt figlds are explained in Table C.187. Enter

up to 12 test ang

les in thetable, and expected impedance.

Table C.187 ZPXBOYV Test Tab Result Fields

Field

Explanation

Z Angle

Impedance angle for a test point. Action source
angle is calculated by ProTesT, based on the
Fault Angle entered on Action tab. Source angle
is assumed to be leading. Only non-blank entries
are used as test points.

Expected Ohms

Expected steady state impedance at Z angle;
optional.

+ 0/0/— %

Plus/minus tolerance percentage, used for
Pass/Fail calculation.

Actual Ohms

Calculated impedance test result.

Volts

Actual voltage at pickup.

% Error

Error in expected impedance.

Result

Pass/Fail indication.
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Action Tab
The ZPXBOV Action Tab Conditions fields are explained in Table C.188.

Table C.188 ZPXBOV Action Tab Conditions Fields

Field Explanation

Offset Voltage The initial amplitude of the Agtion Source.
Offset Duration How long to maintain the offset.

Voltage Limit The amplitude at whig¢h%the ramp stops if the

relay does not operatey The maximum Offset and
limit determines thejsource range.

Pulse Duration Maximum length ofieach search pulse; pulse
terminates as sQomas a sense is detected.

Wait How lang toawait between pulses; wait is at
offset yoltage.

Delta Voltage Stepssizetef ramp. Use a minus sign for a
dawpward ramp.

Delta Time How long each Linear Ramp step is held; set to 0
for Pulsed Ramp, using the same pulse duration
and wait as the search.

The ZPXBOV. Action Tab screen is shown in Figure C.166.

/Converted bocat = ration Test 50 Hz/Dema test of SEL 321/5EL-321 DEMO TEST/Class Demo/ZF=BOY
ZPEB 0 - Felay ID:  SEL-321 DEMO TEST Serial Mo: SM 94034007
w D Mig: SEL

e ‘ Last Edit:  1893-05-10 14:47:42.000

| F‘ralau\tl Feport | Motebaok I

> Sel Fault Condiions | Ampl [ Units
Conracts = IM— Equation  |v/1 - Offzet Yoltage 50 Yalts

= = Current Oiftzet Duration [=11] Cycles

k %y 0 Cycles Voltage Linit 10 Vls
ration [ mSecs

Pulze Duration B0 Cycles
) Source [y ﬂ K. Factor

WAF ait EO Cycles
Zero Crozsing System 'l

ALingle

Ll

+ Delta Yaltage 0.2 |[Yals
Dielta Time B0 Cycles

1T
DR EEEE

Figure C.166 ZPXBOV Action Tab Screen
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Sense The ZPXBOV Sense fields are explained in Table C.189.

Table C.189 ZPXBOV Sense Fields

Field Explanation

Pull-down List Select sense transition: Contacts, O=>C, etc.,
Voltage On—>Off, etc.

Source Name a source to identify, whiCh Instrument, or
input, receives the relay sense signal. The source
must be an Actiong®he ‘défault is MA for the
Master Instrument.

Run Click RUN on the toolbar or press F124o tin the test. The sources
initialize as follows:

* Non-Action sources turfimen ‘at Preset values.

e Action values turn op-at Prefault values, move to offset values and
then to Action values.

The test stops as soon astthe felay operates and the time is recorded. The
voltage Action sources brieffy turn off before starting the next test point.

Operation Graph
The ZPXBOV Operation graph is shown in Figure C.167.

& woltage
C [&) Offset
(B} Offset Duration
(T} Limit Walue
[A+C)2 {0 Pulse Duration
(E)wWait

(F1 Ramp +~ Avalue
(G)Rampi Time
L Time =0 for
Pulsed Ramp

Rrefault Amplitude

A

Prefault B Sense  Time
Duration

Mote: Pulse (D) ends on Sense

Figure C.167 ZPXBOV Operation Graph
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Fault

The ZPXBOV Fault fields are explained in Table C.190.

Table C.190 ZPXBOV Fault Fields

Field

Explanation

Equation

Use the pull-down list to selet steady state fault
equation for impedance. USe,V/hoér single phase
fault, \8V/2I for phase to4phaseand V/I\8 for a
three phase fault withgndelta®fault voltage. A
formula involving a sgalar K (K*V/l) is provided
to calculate zero g@mpensated values.

Current

Amplitude offault cugrent. On a phase to ground
fault, this is the,amplitude on the Test tab;
howevef, ‘@fi"asphase to phase fault, this is the
vector differénce of the two Doble currents,
which @re‘phase to ground quantities.

Angle

Angleof fault voltage entered above. On phase
to\phasefault, this is the angle of the vector
differefce of the two Doble phase to ground
voltages.

K Factor

Scalar value of K for use in an Equation
involving K; otherwise it is ignored.

C-318
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Prefault Tab

The Prefault tab is used for steady state macros to assert initial conditions
before the values on the Test tab and Action offset are applied. Fhis
allows an initial state of normal, balanced voltages and*€urrents to be
applied for a duration before the macro action begins with faulted
voltage and increasing current.

Operation When the test is run, the Prefault'is applied as
indicated. This allows an‘iptelligent relay to see
normal conditions befége responding to the fault
condition generatedBy,running the macro. If the
Prefault duration i@, no Prefault occurs.

The ZPXBOV Prefault Tab fields are gxplaiped in Table C.191.

Table C.191 ZPXBOV Prefault Tab Fields

Field Explanation

Source Name Seurce names are set on the Test tab and cannot
e, maglified.

Amplitude Enter the desired amplitude.

Phase Enter a phase in the range of -360.0° to 360.0°.

Frequency The Frequency value is set on the Test tab.

Prefault Dugation Enter a duration for the Prefault condition.
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