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1. Introduction and Installation

This manual discusses the operations of the Ametek Fault Recorder suite
of programs. This is comprised of:

e Display Station 32 and Display Station Analysis 32, which are
packaged together. Display Station (DS) configures operations and
Display Station Analysis filters and manipulates results for
graphical display and analysis.

* An Expert System program for classifying fault data and working
in concert with several dependant sub-components to filter,
monitor results and manipulate those results for analysis,
including:

e Voltage Dips Analysis 32 to analyze the voltage fluctuations
from recorders.

e Distance to Fault, which uses an impedance model algorithm
for fault analysis.

¢ Breaker Performance Monitor (BPM), which records the oper-
ations of switchgear to monitor which breakers are due for
servicing due to accumulative contact wear.
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L

Introduction

DS32

Display Station 32 (DS32) provides communication, configuration and
file handling functions. Although DS32 is designed to work with a range
of AMETEK products, not all functions are available on all instruments
and this is indicated where necessary in the text. For this reason some of
the displays may not look exactly like those shown in this manual.
References to the TR100 also include the DL8000 and references to the
TR2000 also include the MFR. The TR100+ is an enhanced version of the
TR100.

DS32 supports Pseudo Machines (PM). These are recorders of up to 160
channels that are made up from standard systems. DS32 makes the
individual recorders look like a single large machine.

DS32 supports:

e Multiple modems and dial up networking. This means that
auto-poll and auto-call are quicker since many recorders can be
contacted at once.

e  Windows services to add new modems and dial up networking
capability. Details for configuring these options are given in
Appendix B ”3Com 56k LAN Modem Configuration: Manual and
Autopolling” and Appendix C "DS32 3Com/Remote TR 3Com
LAN Modem Connection Configuration (Autocall)”. These
processes improve the response of the system

DS32 Analysis

DSA32 displays analog and digital signals from AMETEK recorders for
analysis. DSA supports:

e Transient, disturbance and logger records from the TR100,
DL8000, TR100+, TR2000 and PQ)R series.

e Records stored in the [EEE COMTRADE format.

* Import of records from the Rochester TR1600 series of recorders
using the translator program TRTrans.

Analog and digital signals appear together with their channel names and
instantaneous values, if required. The digital channels are interleaved
between the analogs and appear as a thin green line for the normal state
and a thick red line for the alarm state. This is similar to the printed
record format from a TR100 or TR2000.
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When DSA32 is started the channels from the record are split into graphs
with up to eight channels each. If there is a frequency channel it has a
graph of its own. The graph that appears is the last in the list of graphs.
This is channels 24 - 32 for a 32 channel transient record and the
frequency channel for a logger record. Each channel is automatically
scaled to fill the space available and channels in the same phase group
initially have the same scale factor.

[ Display Station Analysis - [Recorder 1 [T]; A 1-8,D.1-16]

PAT channels ook Options Window Help

[ Gaph Ede tiew AT Gt
D|=]ef| B SR 2| afs[m| o P |

Figure 1.1 DSA Main Window

DSA has the following features:

e Zoom and panning features and the gain of each channel are
individually adjustable.

e Two separately adjustable cursors to measure normal and
differential amplitude and time values.

e Several graphs can be created with different channels of interest
in each. These graphs are displayed individually, cascaded or
tiled in the same way as other Windows™ based applications.

* Graphs can be printed using a wide range of printers and plotters.
An extra line of text is added to these graphs that includes the
location and name of the originating recorder and the time and
date of the record. This is to identify the source of the printed
output.

e The record header information, analog and digital profiles, is
viewable directly from within DSA32.
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Extra channels are created by combining existing channels using
simple arithmetic (+,-,* or /) or computing functions like RMS,
sequence components, power and impedance. These new
channels are treated in the same way as the original channels.
These functions are available for both transient and disturbance
records.

Disturbance records contain the RMS and phasor information for
each channel at up to 2 samples per cycle for triggered records
and up to one sample per two cycles from a TR2000 disturbance
logger record. The RMS data appear in graphical form and the
phasor values are used to compute the derived components.

Logger records have up to 34 channels of the maximum, average
and minimum true RMS input values for each logging interval.
There is also a record of the max, min and average frequency on
the channel that is specified for frequency triggering. Records
from a TR2000 recorder have two frequency channels. Separate
logs of imbalance (or NPS), flicker, and power can also be
displayed in DSA32. For harmonic logs a separate application is
used.

1-4
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Display Station Main Window

The Display Station main window (Figure 1.2) lists all of the data records
on the system using a series of four tabs to separate the records by type.
You can select a record for viewing and analysis in Display Station
Analysis. A right-click menu offers access to various main menu or
individual window-based function.
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Figure 1.2 Display Station Main Window

The Display Station main window:

e Filters records - Records filtering is available by location,
classification (fault type), recorder and date (applicable to
individual or all records). Filter settings and sort settings apply
only to the present program session. Column widths are stored
permanently. See “Main Menu Bar” on page 2-6.

e Status bar - Displays the status of communications with recorders.
As DS32 can support multiple modems, there can be several
connections at once. See “Comms Manager” on page 2-23.
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Record Types Display Station and Display Station Analysis works with the following
Available records and recorders:

Transient Records

Double-click on a record and the record window
appears with the header information for the record
and allowing for a comment to be stored with the
record. This window also contains the following
information:

Recorder Identification- the name and location
of the recorder where the record originated.

Trigger Information - describes the trigger type
that caused record generation with the
originating analog or digital channel name.
Also shows the time that the trigger was
detected to the nearest millisecond. For the
TR2000, this time is shown to the nearest
microsecond. The date includes the day
number in brackets. The type of time the
recorder is locked in appears:

o GPS locked - GPS time

e Serial locked - Serial time code, which
includes IRIG-B

o Internal clock

Record Length - shows the entire duration of
the record in cycles.

Comment - Display a message you can store
appended to the record. This is also included
with a printed version of the record. The
comment is normally used to identify the cause
of the fault record. See "Paste comment”

on page 2-29.

Analyze fault data - Opens the waveforms and
analyzes the record further using Display
Station Analysis (DSA). See Chapter 3 "Display
Station Analysis 32 Menus and Operations”.

Analogs - Opens the pre and post fault RMS
levels for each input channel in the record. The
maximum and minimum values also appear.
The measurement points are the two cycles
either side of the trigger point and either side of
the safety point

1-6
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Logger Records

Digitals - Displays the record’s digital
transitions the nearest millisecond. The fault
duration also appears - the time between the
trigger and safety points.

Expert Info - Opens the Expert System
classification of the record. This is only
available if the record has been analyzed. See
Appendix A "Expert System”.

Expert System - Starts the Expert system
application. If the substation model has been
created, this classifies the record and makes
specific measurements. It is also used to view
RMS profiles of individual channels or phase
groups.

Double-click on a record and the record window
appears with the header information. This window
also contains the following information:

Recorder Identification- the name and location
of the recorder where the record originated.

Record Information - start and end time to the
nearest interval. The interval being the sample
interval at which the logger data was
recovered.

Duration - the difference in the start and end
times of the record.

Comment - Display a message you can store
appended to the record. This is also included
with a printed version of the record. The
comment is normally used to identify the cause
of the fault record. See "Paste comment”

on page 2-29.

Analyze - Opens the waveforms and analyzes
the record further using Display Station
Analysis (DSA). See Chapter 3 ”"Display Station
Analysis 32 Menus and Operations”.

Transient Events - Available for logger records
containing high speed transient events.

AMETEK 1086-339 Rev. A 11/05
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Disturbance Records (TR2000, TR100+ & PQR)

Double-click on a record and the record window
appears with the header information. This window
also contains the following information:

Recorder Identification- the name and location
of the recorder where the record originated.

Trigger Information - describes the trigger type
that caused record generation with the
originating analog or digital channel name.
Also shows the time that the trigger was
detected to the nearest millisecond. For the
TR2000, this time is shown to the nearest
microsecond. The date includes the day
number in brackets. The type of time the
recorder is locked in appears:

o GPS locked - GPS time

e Serial locked - Serial time code, which
includes IRIG-B.

Analyze - Opens the waveforms and analyzes
the record further using Display Station
Analysis (DSA). See Chapter 3 "Display Station
Analysis 32 Menus and Operations”.

Analogs - Opens the pre and post fault RMS
levels for each input channel in the record. The
maximum and minimum values also appear.
The measurement points are the two cycles
either side of the trigger point and either side of
the safety point

Digitals - Displays the record’s digital
transitions the nearest millisecond. This is only
valid for the TR2000 and TR100+. The fault
duration also appears - the time between the
trigger and safety points.

Expert Info - Opens the Expert System
classification of the record. This is only
available if the record has been analyzed. See
Appendix A "Expert System”.

1-8
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Expert System - Starts the Expert system
application. If the substation model has been
created, this classifies the record and makes
specific measurements. It is also used to view
RMS profiles of individual channels or phase
groups.

Digital Input transitions (TR2000 & TR100+)

This window shows the digital transitions that
occurred during a disturbance record. This
window also contains the following information:

Harmonic Record

Filter Selection - select a channel to filter on.
This is filtered by time range.

Event List - lists the digital events, the type of
transition: Normal or Alarm and the initial state
of each input. The time shown is the same as
the trigger time.

Double-click on a record and the record window
appears with the header information. This window
also contains the following information:

Recorder Identification- the name and location
of the recorder where the record originated.

Record Information - start and end time to the
nearest interval. The interval being the sample
interval at which the logger data was
recovered.

Duration - the difference in the start and end
times of the record.

Analyze - Opens the waveforms and analyzes
the record further using Display Station
Analysis (DSA). See Chapter 3 "Display Station
Analysis 32 Menus and Operations”.

Comment - Display a message you can store
appended to the record. This is also included
with a printed version of the record. The
comment is normally used to identify the cause
of the fault record. See "Paste comment”

on page 2-29.

AMETEK 1086-339 Rev. A 11/05
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Installation

To install DS32 and DSA from the CD:

1. Insert the CD and the installation commences and the splash screen
appears (Figure 1.3).

Ametek Power Instruments g|

g LER Power Applications - Installation Program

- Install Version: 2.1.15
It iz strongly recommended that pou exit all \Windows programs
befare running this Setup program.

Click Cancel to quit Setup and then close any programs you
have running.  Click Mext to continue with the Setup program.

WARMIMG: This program iz protected by coppright law and
international treaties.

Unauthorized reproduction or distribution of thiz program, or any
portion of it, may result in severe civil and criminal penalties, and
will be progecuted ta the maximum extent possible under law.

Flewt> " Cancel

Figure 1.3 Splash Screen

2. Click Next and the license agreement appears (Figure 1.4).

End User Licence Agreement §|

Fleaze read the following licence agreement. Use the scroll bar to view
the rest of thiz agreement.

| LEADING EDGE RESEARCH LIMITED ~
WARRANTY AND SOFTWARE LICENCE AGREEMENT

This document contains the LEADING EDGE RESEARCH LIMITED SOFTWARE
LICEMCE AGREEMEMT which will govern the use of the Leading Edge Research's
products supplied with it.

'r'ou agree ta the terms of this agreement by the act of opening the sealed package
which containz the magnetic/optical media on which the software is recorded. Do not
open the sealed package without first reading, understanding and agreeing the terms and
conditions of this agreement. If you do not agree ta the licence conditions you may return
the SOFTWARE and documentation for a full refund before opening the sealed package.
Thiz agreement also covers any software supplied by Leading Edge Research in the
farm programmable devices such as EPROMS, GALS or other physical media.

Select Yes to accept the agreement.
Select Mo to cancel the setup.

Figure 1.4 End User License Agreement
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3. Read the agreement and click Yes and the User Registration
Information window appears (Figure 1.5).

User Registration Information rz|

Thiz software is licensed ta the following user:

Mame: |

LCompary: |

< Back | Mest » | Cancel |

Figure 1.5 User Registration Information

4. Enter Name and Company and click Next and the Setup Type
window appears (Figure 1.6).

Setup Type rz|

Click the type of Setup you prefer, then click Mext.

Cusztom

Description
Installz all purchazed LER applications.

< Back | Mest » | Cancel

Figure 1.6 Setup Type

5. Click:

e Typical to install all purchased products.
¢ Custom to select from purchased products.
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6. Click Next and the Choose Destination Location window appears
(Figure 1.7).

Choose Destination Location PZ|

Setup will install the selected LER Power Applications in the
following folder.

Space Required = 62397317 bytes
Ta inztall to thiz folder click Mest.

To inztall to a different folder click Browse and select anather
falder

*f'ou can chooge not to install by clicking Cancel

Destination Folder

C:\Program Files\D532 Browse...

< Back

Cancel |

Figure 1.7 Choose Destination Location

The default location for the application is C:\Program files\DS32 but
if DS32 has been previously installed the location of this version is
used as the default.

7. Click Next and a window to select where database files are stored
appears (Figure 1.8).
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Ametek Power Applications:

Ametek Power Applications will uze the following folder to
download and store recorder data.

To use this folder click Mext.
To select a different folder click Browse.

To select a network folder click Browse.

Destination Folder

C:AAdpplication Data\LERNDS32 Browse...

Cancel |

Figure 1.8 Data File Location Selection

The default location of the data files is C:\Documents and
Settings\All Users\Application Data\LER\DS32. If required the data
files can be located on a network drive and shared between multiple
versions on DS32. The data files and other parameters are held in a
database. In some instances the structure of this database is altered
when the software version is updated.

8. Click Next and the program begins installation.

A dialog appears asking whether to back up files before install and
noting the space required. This is recommended.

9. Click Yes and then OK.
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A window appears for you to import data from the 16-bit version of
DS (Figure 1.9).

Display Station, 32 Pz|

Select the files you wish to import from a previously installed
werzion of Display Station 16:

I dmpart Network Definition and Configuration Files

I Impart Tranzsient and Logger Records

[ Impart Substation Configurations

< Back | Mest » | Cancel |

Figure 1.9 Display Station 16-Bit Data Import

10. Click the desired file types and click Next and a Setup Complete
window appears.

11. Click a radio button to restart the PC now or later to finish the install
and click Finish.
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2. Display Station 32 Software

This chapter explains the Display Station 32 windows, tabs and dialogs
and their functionalities. This is accompanied with more detailed
descriptions of window/tab/dialog purpose, specific field and button
descriptions, and procedures for use, as necessary.

This chapter consists of the following sections:

e ”DS32 Window General Operations”, a discussion of the main
window’s functions and capabilities.

* ”Main Menu Bar” on page 2-6, a discussion of the items accessed
from the toolbar. General discussions and specific procedures
appear.

DS32 Window General Operations

This section consists of the following sections:
e ”"DS32 Tabs/Access a Record/Record Dialogs” on page 2-2
e "Right-Click Menu” on page 2-4
e ”Main Toolbar” on page 2-5
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DS32 Tabs/Access a Record/Record Dialogs

There are four tabs used for DS32 operations:
e Transient (Figure 2.1)
o logger
e Disturbance
e Harmonic

El Display Station 32

BEE
System Edt Recorder Wiew Database Help
o3l

Transient | Logger | Distubance | Hamoniz |

I™ Location  [THALMAN AFL1 ~| T Recorder [

I™ Classification [ Curent fault ~| I Dae Set Date 4
Location | Recorder [ Date | Time. [ Duration [ Description | Data Availa... [ Classification | Comment |

Default Location Fecorder 1 1197199 210137993 265 Anslogue.. Faubdata  Motclassiied 2 phase fauh [

Default Location Recorder 1 1191995 143844493 260  Andogus.. Faubdata  Motclassiied 2 phase faul

Defauit Location Recorder 1 1/18/1995 045320983 260  Ansdogus.. Fabdata  Motclassiied 2 phase faul

THALMAN AFL 20119 /111994 O0:25:44.564 131 Unknown... Fautdasa — Nat classiied

I Manual [l Automatic |8 nfs). 0 pending - 0 jobks). O pending

For Help, press F1

Figure 2.1 Transient Tab

Transient Tab Fields and Buttons

The fields and buttons on the main window tabs perform filtering

operations.
Location Lists the locations available.
Classification Lists:
e Transienttab - fault types available
e Disturbance tab - distinguishes between
Classified and Unclassified
Recorder Lists the recorders available for a particular

location.

Set Date See page 2-10.
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Record Dialog Fields and Buttons

The fields on Record dialogs are display only, except for the Comment
field.

Comment Enter a comment to append to the record and click
OK to save.

The buttons on each Record dialog access some of the DSA32and Expert
System tasks associated with each record type.

Analyze fault data  Opens the DSA32 Main Window (Chapter 3
"Display Station Analysis 32 Menus and
Operations”). Transient and Disturbance Record

dialogs only.

Analogues Opens the "Analogue Profile” on page 3-41.
Transient and Disturbance Record dialogs only.

Digitals Opens the "Digital Profile” on page 3-42. Transient
and Disturbance Record dialogs only.

Expert Info Opens the Transient and Disturbance Record
dialogs only.

Expert System Opens the Expert System Main Window (Appendix

A "Expert System”). Transient and Disturbance
Record dialogs only.

Analyze Opens the Harmonics Display. Logger and
Harmonic Record dialogs only.

Transient Events Active if a PQR logger record contains high speed
1 MHz transient events.

Transient Tab  To perform filtering operations:

Operations e C(lick a check box and select an item from the drop down. The

Locations appearing in the list are actively filtered to reflect your
choices.
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]

Figure 2.2 shows the Transient Record dialog as an example.

Transient Record

Recorder |dentification

[ITENTatad O efault Location

Trigger Information

Analyze fault data... | Analogues...| Digitals... | Expert Info... | ExpertSystem...| Ok | Help |

Figure 2.2 Transient Record

To access a record:
1. Double-click on a record.

The appropriate Record dialog appears (Figure 2.2).
2. Click the button associated with the desired task.

Right-Click Menu

Figure 2.3 shows the DS32 main window tab right-click menu. Except for
Analyze cameo data these items are the same as on the bottom or Record
dialogs ("DS32 Tabs/Access a Record/Record Dialogs” on page 2-2).

Analyse Faulk data. ..

Analogues. ..
Digitals. ,

Expert info...
Expert Swskem. .,
Delete recard. ..

Figure 2.3 Right-Click Menu
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Main Toolbar

The main toolbar accesses the following functions listed in Table 2.1.

Table 2.1 DS32 Main Toolbar Icons

Icon

Function

=

Recorder Network - Connect ("Connect”
on page 2-52)

Recorder Network Disconnect ("Disconnect”
on page 2-54)

Recorder Network - Edit ("Recorder Network”
on page 2-32)

Recorder Configuration ("Recorder Network”
on page 2-32)

View New Communications Log Entries
("Communications Log” on page 2-160)

Refresh File List ("Refresh File List” on page 2-6)

About DS32

AMETEK 1086-339 Rev. A 11/05
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Main Menu Bar

The Display Station main menu bar consists of:

System Menu

"System Menu”

"Edit Menu” on page 2-29
"Recorder Menu” on page 2-51
"View Menu” on page 2-160
"Database Menu” on page 2-161
Help

Menu functionalities include: system directory maintenance,
communications set up and auto-polling and to implement system
security. Menus items include:

Refresh File List

"Refresh File List” on page 2-6

"Directory Maintenance” on page 2-7

”Auto-poll & Incoming calls” on page 2-14

” Auto-poll now” on page 2-17

” Auto-poll disturbance logger now....” on page 2-18
"Security” on page 2-19

"Comms Manager” on page 2-23

"Data Directory” on page 2-25

"Options” on page 2-26

The DS32 database stores the header information for each record in the
Display Station 32 data directory. The actual record data are stored in the
data directory as files. Each record in the database stores the name of its
data file. This function checks all records to ensure their names
correspond with the appropriate database records.

CAUTION Always use Directory maintenance to copy records to and from the data
w directory to avoid corrupting databases.

Refresh File List  To refresh the file list:

Operations .

Select System > Refresh File List or click |

2-6
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Directory Maintenance

The Directory Maintenance window (Figure 2.4) is used to:

e Back up the records in Display Station
¢ Import previously archived records.
e Analyze previously archived records in DSA32 without importing

them into DS32.

The Directory Maintenance - Main Directory window lists all the records
currently available in the system, delineating them using the same four
tab labels as the Main Directory window. The same filtering used on the
Record dialogs ("DS32 Tabs/Access a Record/Record Dialogs”

on page 2-2) appears here.

Figure 2.4 through Figure 2.7 show these windows.

Directory Maintenance - Main Directory

Number of displayed records

Transisnt l Logger] Disturbance] Harmonic]

™ Locatios | | I Recoder ~

[ Classification ~| [ Date I Set Date 4

Location | Recorder | Date | Time | Diuration | Description | D ata Availa.. | Clas

Drefault Location Fecorder 1 141941995 21:01:37.993 265 Analogue .. Fault data Mot

Drefault Location Fecorder 1 141941995 14:33:44.493 260 Analogue .. Fault data Mot

Drefault Location Fecorder 1 141841995 04:53:20983 260 Analogue .. Fault data Mot

THALMAM AFL-1 20119 1041141994 00:26:44.564 131 Unknown ... Fault data Mot

< ¥
| | Select all | |

Archive Directory

| j Browse | Wiew Archive | Cloze | Help |

Figure 2.4 Directory Maintenance Window - Transient Tab
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Directory Maintenance - Main Directory

Trarsient  Logger l Disturbance] Harmonic]

[ i0re | j I™ Recorder -

I~ [~ Date Set Date 3

Location | Recorder | Date | Time | Interval [min] | Length [d.h:m] | Record Type | Comment

Drefault Location Fecorder 1 441441937 09.00 5 00.05:00 Logger

Drefault Location Fecorder 1 1142719, 1400 10 01.00:00 Logger

Drefault Location Fecorder 1 9/2141936  00:00 158 01.00:30 Logger

< ¥
| | Select all | |

Archive Directory

| j Browse | Wiew Archive | Cloze | Help |

Figure 2.5 Directory Maintenance Window - Logger Tab

Directory Maintenance - Main Directory

Transient] Logger Disturbance l Harmonic]
{Locatiore | j I™ Recorder -
[ Classification ~| [ Date Set Date 3

Location | Recorder | Date | Time | Duratio... | Description | D ata Availa.. | Classification | C
Drefault Location Fecorder 1 2/8/2000 173124655 01:00... Analoguer.. Fault data Mot classified 1
Drefault Location Fecorder 1 2/8/2000 170358435 01:00.. Analoguer.. Fault data Mot classified 1
Drefault Location Fecorder 1 1/8/2000 2001522676 01:00.. Analoguer.. Fault data Mot classified 1

| | Select all | |

Archive Directory

| j Browse | EiewArchive| Cloze | Help |

Figure 2.6 Directory Maintenance Window - Disturbance Tab
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Directory Maintenance - Main Directory

Transient] Logger] Disturbance Harmanic l

[ e | j I™ Recorder -

I~ [~ Date 342 0 Set Date 3

Location | Recorder | Date | Time | Interval... | Length [d.... | Faormat | Hammonics | Car

Drefault Location Fecorder 1 12/3A.. 2300 B0 01.00:00 Average 24

Drefault Location Fecorder 1 51949, 0000 10 01.00:00 Average 24

Drefault Location Fecorder 1 /2149, 0000 B0 01.00:00 Average 24

< ¥
| | Select all | |

Archive Directory

| j Browse | Wiew Archive | Cloze | Help |

Figure 2.7 Directory Maintenance Window - Harmonic Tab

Fields and Buttons

The fields and buttons on this window tabs perform filtering and

archiving operations.

Location Lists the locations available.

Classification Lists:
e Transienttab - fault types available
e Disturbance tab - distinguishes between

Classified and Unclassified

Recorder Lists the recorders available for a particular
location.

Set Date Sets the filtering selections for the records that
appear.

Copy records to Archive
Copies records to the archive directory and ensures
that duplicate records do not appear in the archive
directory. The copied records are not deleted from
the directory; use Delete to do this.

Delete Deletes selected records.

Select All Selects all the displayed records.
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Copy Copies the selected record entries to the clipboard.
From there they can be pasted into a text document
(like Word) or spreadsheet (like Excel).

View Archive Opens the archive shown in the Archive Directory
box. From the Directory Maintenance - Archive
Directory window, select records from the archive
and copy them back to the main directory.

Copy records to Main directory

Copies records to the main directory and ensures
that no duplicate records appear in the main
directory. The copied records are not deleted from
the directory; use Delete to do this.

Analyze Opens DS32 Analysis to view archived records
without importing them to the main directory (See
Chapter 3 "Display Station Analysis 32 Menus and
Operations”).

Directory To perform general filtering operations:

Iv'\ain.tenance _ e Click a check box and select an item from the
Filtering Operations drop down. The Locations appearing in the list
are actively filtered to reflect you choices.

To perform date filtering operations:

1. Click Set Date and the Data Filter Selection dialog appears
(Figure 2.8).

Date Filter Selection @

Show Last [1 E days
" Select specific dates
Fromm: | J
To | J

I Apply Filter To All Lists Cancel

Figure 2.8 Data Filter Selection
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2. Click either radio button:
e Select a number of days - Select the number of days back from the
present.
¢ Select specific dates - Select the From and To dates from the
calendars.

3. Click the Apply Filter to All Lists check box, if required. This applies
the filter to all lists, not just the displayed tab.

4. Click OK.
Directory To copy records to an archive:
Main'te‘nance 1. Select an Archive Directory from the drop down or click Browse and
Archiving navigate to an archive.

Operations 2. Select a record(s).

3. Click Copy records to Archive.
A dialog appears.

4. Click Yes.

To delete a record:

1. Select a record(s).

2. Click Delete.

A dialog appears.
3. Click Yes.

A dialog appears.
4. Click OK.
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To view archived records:
1. Click View Archive and the Directory Maintenance Window -
Archive Directory appears (Figure 2.9).

Directory Maintenance - Archive Directory

Transient l Logger] Disturbance] Harmonic]

[ Location| THALMAMN AFL-1 ~| |~ Recorder -

[~ Date I Set Date 4
Location | Recorder | Date | Time | Diuration | Description | Data Availa... | Cor
Drefault Location Fecorder 1 141941995 21:01:37.993 265 Analogue .. Fault data 2pl
D efault Lacation Fecorder 1

14191995
/18/1995
1041141954

Default Location Recorder 1

14:38:44.493 260 Analogue .. Fault data 2pl
THALMAM AFL-1 20119

04 E.0 Analogue ... Fault data
00:26:44.564 131 Unknown ... Fault data

< *

Lloze Help

Figure 2.9 Directory Maintenance Window - Archive Directory Tab

LCopy records to Main dir... | Delete | Select all | LCopy |

2. Select a record(s).

3. Click Analyze...

The Display Station Analysis main window appears.
For older records:

The Display Analysis - Classify Phase Groups dialog appears
(Figure 2.10).

] Display Station Analysis - Classify Phase Groups PZ|

Fleaze provide information about the wiring or type of phasze groups in
thiz record. Such information is required to display phasors comectly
and to cary out some power calculations.

[ Classify this record || Classify this machine Usze defaults |

Help |

Figure 2.10 Classify Phase Groups |
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a. Click the appropriate button:

e Classify this record

¢ Classify this machine
e Use defaults

The Display Station Analysis Classify - Phase Group dialog

appears (Figure 2.11) for the first two bullets.

] Display Station Analysis - Classify Phase Group @

Fleaze classify this phase group for display purposes
Fhase group |Phase group 1 Cancel
Channels Yy Ky
Wb (kW)
Whr [k
Classification
@ Yoltage (* Phase ta neutral
" Curent " Phaze to phaze

Figure 2.11 Classify Phase Groups Il

b. Select a Channels and a Classification for a Phase group and

click

OK.

This repeats until all Phase groups are configured. The Display
Station Analysis appears ready for use.

The Harmonics Display or DSA appears.

To copy records to the main directory:

1. Select a record(s).

2. Click Copy records to Main dir.

A dialog appears.

3. Click Yes.

A dialog appears.

4. Click OK.

AMETEK 1086-339 Rev. A 11/05
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Auto-poll & Incoming calls

Use this window (Figure 2.12) to automatically contact any or all of the
recorders in the network at a particular time on a selected day of the
week. Any new profiles or complete data records are then automatically
transferred to Display Station.

Automatic polling & Incoming calls

Auto poll Auto poll date time - Automatic record downloading [ Auto poll & incoming |
Day of week Time ¥ Transient download I Distubance download
<] [ : .
roer Ewvery Day = Tl W W ﬂ Transient records Disturbance records
" Profile only. -

Auto poll & incoming options

¥ Automatically set recorder-time to match PC-time. ¢ Profile and cameo. S

™ Automatically run Expert Systemn on new records. " Profile and fault data.
- . . . ]
Iv Automatically retrieve Harmanics record,  Profile and reduced data
™ Exclude Cross-Triggered records during Autopoll

Auto poll site list

Fegion [Quick Selectar/De-Selectar] Auto pall selections

Ametek-ROCH Default | Mew. Delste
Test
Auto poll & incoming retries

Select al Deselect al | Co@&1 2
Fecorder Location Fiegion
480 Sve Ametek RiS Eng Ametek-ROCH
PORx 240 MAINS RIS 240 MaINS Ametek-ROCH
SubTest Sub-test Test

QK | Cancel | Help

Figure 2.12 Auto-poll & Incoming calls

Buttons and Fields

Auto-poll Enable this and auto-poll downloads Transient,
Disturbance and Harmonic records according to
the criteria specified on the window.

Auto-poll date/time  Sets the day and time. Normally the best times to
do auto-polling are late at night or early in the
morning, as the cost of the calls are reduced and
data transfers do not interfere with normal daytime
telephone traffic or corporate LAN traffic.

If auto-poll is required more often, set it to start at
the time set by the Time selection every day and
repeat every 2, 4, 6 or 12 hours from the top of the
list.
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Automatic record downloading (Auto-poll & incoming)

Transient download/Disturbance download

Profile radio buttons

Retries

Auto-poll site list

Auto-poll selections

New
Delete

Select a check box to activate the record types to
download during an auto-poll connection.
Activates the associated profile radio buttons for
use.

Indicate the type of data to download. Profile
choices include:

* Profile only - downloads only profile data.

e Profile and cameo - download profile and
cameo data. Transient records only.

e Profile and fault data - downloads both profile
and fault data.

e Profile and reduced data - downloads the
selected channels, sample rates and times set
for each individual recorder. To set these, see
"Configure - Configure a Recorder”
on page 2-54. Reduced data is available on a
TR2000 or TRTO0+.

Sets the number of times auto-poll tries to contact a
recorder: 0,1 or 2.

Select the recorders to auto-poll.

Lists the Default list and lists you create. Created
lists can have different polling times, flags and
recorders. The Auto poll on/off button enables only
the list selected. However, multiple lists can be
active at anytime. All selections are automatically
saved when the selection in this pull down is
changed.

Adds a new Auto poll list.

Click to delete a list select the name from the drop
down.

Auto-poll and Incoming options

Automatically set recorder time to match PC time -
updates the time on each recorder polled to the
time on the polling PC.
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Automatically run Expert system on new records -
runs the Expert System after auto-polling. This
classifies all the records downloaded and stores the
results. See Appendix A "Expert System”.

Automatically retrieve harmonic records -
downloads harmonic logger records while
auto-polling. The logger interval is set for each
recorder in the “Harmonics Configuration —
TR100” on page 2-60 or “"Harmonics
Configuration — TR2000, TR100+ & PQR”

on page 2-61. Other logger records are not
recovered automatically.

Exclude Cross-Triggered records during Auto-poll -
ignores all cross triggered records. This can be
useful at locations where there are many cross
triggered recorders to reduce the volume of polled
data.

Automatic Polling  Automatic polling & Incoming calls procedures

& Incoming Calls
Operations

To configure this window:
1.
2.
3.

Select a list from Auto poll selections.
Click Auto poll on/off.
Select Auto poll site list Regions or Recorders:

* Select a recorder and that recorder is selected. The Region is also
selected, but not all recorders in the Region.

e Select a region and all recorders in the Region are selected.
Configure:

e Auto poll & incoming options

e Automatic record downloading options

e Auto poll date/ time options

Click OK.

2-16
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To add a new Auto poll selections list:

1. Click New and Figure 2.13 appears.

2. Enter a un
3. Click OK.

Auto-poll now

Name this autopoll setup

Cancel

Fleaze enter a name for thiz autopoll setup :

Figure 2.13 Name this autpoll setup

ique list name.

Use this window (Figure 2.14) to force the system to do an auto-poll
immediately. The Auto-poll/call and Auto-poll now windows are almost
identical, the difference being that Auto-poll now does not have the

date/time facil

ity.

Immediate automatic polling
Automatic record downloading

d

v
Tr

Auto poll site list

" Profile only.

~ '
el @l Iv Automatically retrieve Harmanics record,
" Profile and camen. & Enfoamildin [ Exclude Cross-Triggered records during Autopoll
™ Profile and fault data. Auto poll reti
' uto poll retries
. " Profile and reduced data &
" Profile and reduced data CoE1 O

Auto poll options
I Distubance download = . ) .
Disturbance records v Automatically set recorder-time to match PC-time.

™ Automatically run Expert Systemn on new records.

Region Auto poll zelections

Ametek-ROCH -

Test |Default J
Select all | Deselect all |

Fecorder Location Fegion

480 Sve Ametek RiS Eng Ametek-ROCH

PORx 240 MAINS RIS 240 MAINS Ametek-ROCH

SubTest Sub-test Test

o]

Cancel | Help

Figure 2.14 Immediate Automatic Polling
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Buttons and Fields

See Buttons and Fields in ”Auto-poll disturbance logger now....”
on page 2-18

Immediate  Immediate automatic polling procedures
Automatic Polling

X To configure this window:
Operations

Select a list from Auto poll selections.
2. Click Auto poll on/off.
3. Select Auto poll site list Regions or Recorders:

e Select a recorder and that recorder is selected. The Region is also
selected, but not all recorders in the Region.

e Select a region and all recorders in the Region are selected.
4. Configure:

e Auto poll & incoming options

e Automatic record downloading options

e Auto poll date/ time options

5. Click OK.

Auto-poll disturbance logger now....

Use this window (Figure 2.15) to allow the continuous disturbance
logger data to be recovered from a number of recorders.

Immediate disturbance logger polling

Disturbance logger start and end Feduced data
Start date Start tirne
| Brzizos  ~| | z4go0PM = onvoFe
End date End time

| #2205 | | zs0o0PM =

Auto poll site list

Regian Auto poll selections
Ametek-ROCH Default |
Test
Select all | Deselect all |

Fecorder Location Fiegion

480 Sve Ametek RiS Eng Ametek-ROCH

PORx 240 MAINS RIS 240 MaINS Ametek-ROCH

SubTest Sub-test Test

QK | Cancel | Help |

Figure 2.15 Immediate Disturbance Logger Polling
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Buttons and Fields

Immediate
Disturbance
Logger Polling
Operations

Security

Reduced data Enables the download of only reduced data.
Disturbance Logger Start and End

Set the Start and End Date/Time for the disturbance
logger data required. If logger data is not available
for the date and time entered here then nothing is

downloaded. Disturbance logger data is available

for the previous two weeks.

Auto-poll site list
Select the recorders for auto-poll.
Auto-poll Selections

Select a list of recorders to poll. This list is set up
using the” Auto-poll & Incoming calls”
on page 2-14.

Immediate disturbance logger polling procedures
To configure this window:

1. Select a list from Auto poll selections.

2. Click Reduced data on/off, if required.

3. Select Auto poll site list Regions or Recorders:

* Select a recorder and that recorder is selected. The Region is also
selected, but not all recorders in the Region.

* Select a region and all recorders in the Region are selected.
4. Click OK.

The Security menu consists of the operations consist of:
e Unlock - Use this option to unlock Display Station 32. This
changes the security level to 1 or 2; whichever was last set.

® [ock - Use this option to lock Display Station 32, i.e. to set its
security level to 0.

e Change Keys - Changes the security keys.
e Import Recorder Passwords - Imports recorder passwords.
e Export Recorder Passwords - Exports recorder passwords.
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There are three security levels in Display Station 32, level 2, level 1 and
level 0. The level allow the following access to program functionality:

e level 2 - Top level access (default), you can download data,
change recorder configurations and delete records.

e [level T-Medium access, you can connect to recorders and
download data but cannot change recorder configurations or
delete records.

e [evel 0- Restricted access, you can view data currently on the
PC, but cannot connect to recorders or change configurations or
delete records.

NoTE If auto-poll has been configured using Level 2 and the security is
' changed to level 0, Auto-poll still operates. Auto-poll Now requires
4 Level 1 security.

Buttons and Fields
Security Key Level 1

Changes the key used for accessing Security Level
1. If the level 1 security key has not been set before
then Old is disabled.

Security Key Level 2

Changes the key used for accessing Security Level
2. If the level 2 security key has not been set before
then Old is disabled.

Security  Change security keys

Operations 1, change security keys:

1. Select System > Security > Change Keys and the Change security keys
dialog appears (Figure 2.16).
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Change security keys

Security Key Level 1
Old:
Mew:
Confirm Mew:

Security Key Level 2

Old:
" Change MNew:
Confirm Mew:

QK | Cancel | Help |

Figure 2.16 Change Security Keys

2. Click the Change check box for each Security Key Level, if required.

3. Enter a password the New and Confirm fields.

NoTE Enter a different password for each Security Key Level.
| 4. Click OK.

Security Unlock/Lock

To unlock/lock:

1. Select System > Security > Unlock and the Enter Security Access Key
dialog appears (Figure 2.17).

Enter Security Access Key

Security Key

Cancel

i

Figure 2.17 Enter Security Access Key

2. Enter the password here of the security level desired.
3. Click OK.

A dialog appears informing you of the security level in force.
To set the security level back to zero:

e Select System > Security > Lock.
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Import/Export Recorder Password operations
To import or export recorder passwords:

1. Select the appropriate menu item and a dialog box appears
(Figure 2.18 or Figure 2.19).

'E ‘fou are about to import all recorder passwords to this database:
£ {Ci\Documents and Settingsial Users, WINDOWS\Application DatalLER\DS32ds . mdb)

MOTE: This password file should only ever be imported From another Display Station system that also uses this exact
same database.

Importing to a different database will result in corrupted or mismatched passwords,

Figure 2.18 Import recorder passwords

'E ‘fou are about to export all recorder passwords For this database:
£ {Ci\Documents and Settingsial Users, WINDOWS\Application DatalLER\DS32ds . mdb)

MOTE: The exported passwords file should only ever be imported to another Display Station system that also uses
this exact same database,

Importing to a different database will result in corrupted or mismatched passwords,

Figure 2.19 Export recorder passwords

2. Click OK.
An Open, for Import, or Save As dialog (for Export) appears.

3. Select the desired directory and click Save or Open.
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Comms Manager

From version 2.0 of DS32 onwards Windows-configured modems can be
used for recorders connections. The actual procedure used depends on
the operating system (2000, XP) (see "Windows 2000 Configuration”
on page B-3).
If:

e Dial up networks or pseudo machines are used, then dial out and

dial in connections must be configured, see "Windows 2000
Configuration” on page B-3.

¢ 3Com 56k LAN modem are used for dial-up networking, see
Appendix B ”3Com 56k LAN Modem Configuration: Manual and
Autopolling”.

¢ 3Com LAN modem is to be used for Auto-poll, see "3Com 56k
LAN Modem Configuration: Manual and Autopolling”
on page B-1.

Figure 2.20 shows the Comms Manager.

Comms Manager. g|
Incaming connections Modems
Listen on TCRAP |+ CMeT 9% PC| Modem
Cancel

Listen on modem |<N0ne> j J

Serial port connections

Port  |COM1 - Speed |57E00bps

Connection Parameters

Mumber of retries |3 Delay between retries |30 ECE

Timeouts | Modem | 45000 ms
Inactivity timer
Use timer W Disconnect after |30 minutes Ignare/Use
™ Bulk ter s Configure
i 1
Max Sockets ,20— ulk transfer listings

™ Keep parser log [debug mode)

Figure 2.20 Comms Manager
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Button and Fields

Incoming connections

Use both network and modem connections if
auto-call is used. Select the Listen on TCP/IP check
box for LAN/WAN or dial-up networking. Select
the modem for use for auto-call connections for
direct modem connections.

Serial port connections

Sets the COM port for direct serial connections to a
recorder and the baud rate. The default baud rate
for a TR2000, TR100+ and PQR is 57600 bps. The
default baud rate for a TR100 is 19200 bps.

Connection Parameters

Inactivity timer

Max sockets

Keep parser log

Bulk transfer listings

Modems

Ignore/Use

Conftigure

Sets the number of connection retries and retry
delays for modem and network connections. For
each connection type a different Timeout can be
set. For most types the default is 4500 msec.

Sets an inactivity timeout for any connection. This
is the amount of time with no data being sent in
either direction before the connection is dropped.

Sets the maximum number of available sockets for
network connections. This limits the maximum
concurrent network connections. The default value
is 20.

Saves all the recorder commands in a parser log
file before testing. Do not use this during normal
operation.

Activate to retrieve directory listings using a more
robust method that takes longer. Use this option for
noisy lines where problems occur getting directory
listings.

Lists all the modems available for use.

Click to ignore a selected modem. IGNORE
appears next to the modem name.

Use to check or change the configuration of a
modem.
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Comms Manager  To configure communications:

Operations 1

. Select System > Comms Manager and the Comms Manager appears

(Figure 2.20).

Click the Listen on TCP/IP check box for LAN/WAN or dial-up
networking.

3. Select the modem for use from the Listen on modem drop down.

4. Click the browse button next to Listen on modem to configure the

© L N

12

Data Directory

modem, if required.

Select an available com port from the Port drop down for direct serial
connections to a recorder.

Select the baud rate from the Speed drop down.
Enter the Number of retries and the Delay between retries.
Select the connection type using the Timeouts and enter the timeout.

Click the Use timer check box and enter a Disconnect after time, if
required.

. Enter the Max sockets.
11.

Click Bulk transfer listings and Keep parser log check boxes, if
required.

.Click OK and a dialog appears.
13.

Click OK and restart for changes to take effect.

Displays the directory (Figure 2.21), set up during installation, where the
database is stored and where the fault records are downloaded. The data
directory can reside on the local machine or on a network file server.

Pathname for data files...

| CADOCUMENTS AND SETTINGSSALL USERS WINDOWSNWAPPLICATION

Help |

Figure 2.21 Data Directory

NoTE The data directory is defined when the application is installed and

' cannot be changed by DS32
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Options
Two functions are configured using Options (Figure 2.22):

e  Whether the directory entries are refreshed when Display Station
is started.

e Determining if transient records and/or disturbance records are
recovered manually or automatically for automatic export in
COMTRADE format. This is useful if another analysis or display
application is being used. The COMTRADE files conform to the
1999 standard.

Options g|

File List
M

COMTRADE Expart Options

Tranzient Diztubance
f'"
EIEm 2T Export after Autapoll [ r
(=
O (Al (D Export after Autocall [ r
Export after Manual Download [ r
Export Distuibance Phasor Channels [
Export directany:  |CADOCUME ~144dobetLOCALS 14 Temp\LERND S 324 j J

Filename prefis. ¢ Simple
& Advanced

Example:

0k | Help | Cancel ‘

Figure 2.22 Options

Figure 2.23 shows the Options Advanced - Export File Prefix window.

Advanced - Comtrade Export File Prefix

Required fields
Date W Station 1D W
Time hhmmssmmm Device ID dddddddddd
Time Code Wz Company Mame ’F
Estra fields

Option1 ’7
Option2 ’7
Option3 ,7
Optiond li

[ Duiation

1 1 71 7

E=ample Output
20/3/2004 - 17:55:23.234 - Station]. Deviced, Acme plc MW aveform, 335 hrs)

Figure 2.23 Advanced - Comtrade Export File Prefix
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Buttons and Fields
Refresh file list on start up

Click to refresh the file list on startup. If the number
of records is large it may be better to leave this
switched off. The file list can be refreshed
manually by using the Refresh file list on the
System menu.

COMTRADE Export Options
Export after Autopoll/Export after Autopoll/
Export after Manual Download

Automates the export of transient/disturbance
records using the check boxes.

Export Disturbance Phasor Channels

Automates this export with COMTRADE export.

Binary/ASCII Select the data file format radio button.
Export Directory Select the destination directory.
Filename prefix Select either the:

e Simple radio button to enter a prefix.

¢ Advanced radio button to use the Advanced
window. You can choose a file naming
convention that uses details of the actual
record itself for the filename.

COMTRADE Export - Advanced File Naming

Use this window to set up different options for file naming of exported
COMTRADE records. The filename must firstly be represented by:

Date, Time, Time Code, Station 1D, Device ID
Automatically populated by DS32.
Company Name Enter a name.
Additional filename parts can be selected from the following list:

e Duration - Click the check box to append this
to the file name.

e Type - Click the check box to append this to
the file name.

e OptionT ...4 - Click the check box to append
text.
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Options
Operations

An example exported file is:

050202,142116261,UT,LocationB,A
Machine,AmetekPI,000000000210,wave,opt1.cfg
This represents file created at date 2nd Feb 2005,
time 14:21:16.261, Universal Time, LocationB,
Machine A.

Company name is AmetekPl, and the record
duration was 210 mSecs.

It is a waveform file and one option (opt1) was
included.

To configure Options:

—

LI S

. Select System > Options and the Options window appears

(Figure 2.22 on page 2-26).

Click the Refresh file list on start up check box, if required.
Click the Binary or ASCII radio button.

Click any Export check boxes, as required.

Click the browse button and use the Browse for Folder dialog to
navigate to and select a folder, as required.

Configure Filename prefix by clicking the radio button for either:
e Simple and entering a file name in the field.
or

¢ Advanced and clicking > to open the Advanced window
(Figure 2.23 on page 2-26) and:

a. Enter a Company Name.

b. Click the Duration and Type check boxes, as required.

c. Click an Option check box(es) and enter text, as required.
d. Click OK.

The Options window reappears.
Click OK.
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Edit Menu

Delete

Record Delete
Operations

Copy

Record Copy
Operations

Paste comment

Record Past
Comment
Operations

There menu options available are:

e "Delete”

e "Copy”

e "Paste comment”

e "Select All”

e “Import COMTRADE”

e "Export COMTRADE”

e "Recorder Network”

e “Communications Status”

Deletes records from the main window's list of records. Security level 2 is
required.

To delete a record:
1. Select a record.

2. Select Edit > Delete or press the <Delete> key.

Copies the directory entries for all the selected records to the clipboard.
To copy a record(s):

1. Select a record(s).

2. Select Edit > Copy or press the keyboard Ctrl-C.

3. Copy into any word processor.

Use this to add the same comment to a number of records
simultaneously. This could be used for records with the same source such
as voltage dips and loss of supply.

To paste a comment:
1. Select a record(s).

2. Select Edit > Paste comment and the Paste comment to selected
records dialog appears (Figure 2.24).

AMETEK 1086-339 Rev. A 11/05 2.29



Display Station 32 Software

Paste comment to selected records

Comment

|
Cancel |

Paste this comment to selected records

Figure 2.24 Paste comment to selected records

3. Enter a comment and click Paste this comment to selected records.
A dialog appears.
4. Click Yes.

Select All

Selects all the records in the main window.

Import COMTRADE

Opens COMTRADE files for viewing in Display Station and Display
Station Analysis.

Import Comtrade  To import a COMTRADE file:
Operations 4 = select Edit > Import COMTRADE...
The Open dialog appears (Figure 2.25).

PIX
Lock jn: | 23 D532 | o

Do COPYREC.CFG

D1 [ izquon.crs

Dz RECCFG.CFG

3 [Htest.cFa

() ARCHIVE THALMAN.CFG

| ) DipGraph

) Mergedut

I TEMP

e
Filez of type: |EDMTF|ADE Records [*.CFG) j %

Figure 2.25 Import Comtrade Selection

2. Navigate to the desired directory and select the .cfg file.
3. Click Open.
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The Comtrade Record window appears (Figure 2.26).

Comtrade Record

Recorder |dentification

[Rererergal THALMAMN AFL-1 Maching name: EARE

Trigger Information

QRLERINER 026 44. 565000 1141041934

Record Length [cycles): FiM

Analyze... Analogues...| Add to database | Ok Help

Figure 2.26 Comtrade Record

4. Click:

e Analyze - Open DSA for that record.

e Analogues - Opens the Analogue fault level - RMS dialog
("Analogue Profile” on page 3-41) if the file has profile data.

¢ Add to database - Adds the record to the DS database.
e OK - Closes the dialog with no import.

Export COMTRADE

Use this window (Figure 2.27) to export Display Station 32 records in
COMTRADE Format.
Export Comtrade  To export a COMTRADE file:
Operations 1. Select a location in the Display Station 32 window
2. Select Edit > Export COMTRADE.

The Export Comtrade dialog appears (Figure 2.27).

Export Comtrade @

Export Details

Export Directory.  [EEL MLOCALS~14TempiLERNDS32Y)

Export Prefix. £ .

Farmat: m Change Detail:

Export Disturbance Phazor Channels [

Export | Cancel |

Figure 2.27 Export Comtrade
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The dialog fields appear populated. If changes are required:
a. Click Change Details.
The Options dialog appears ("Options” on page 2-26).
b. Change the Export Directory, Pretfix, Export options or the For-
mat, as required.
c. Click OK.

The Export Comtrade dialog reappears.
3. Click Export.

Recorder Network

Display Station 32 stores a list of all the recorders to which it can
connect, as well as the connection information for each recorder. The
Recorder Network - Edit window is used to enter and edit this
information.

Select Edit > Recorder Network and the Recorder Network - Edit window
appears (Figure 2.28). This lists all the recorders in the network and uses
a tree control very similar to Windows.

The recorder hierarchy is:
e  World - All recorders belong to the Recorder Network shown as
the world symbol at the top of the tree.

® Region - Each region is used to group a number of locations.
Recorders without a region are all listed under No Region
Specified.

e [ocation - Each location is used to group a number of recorders.
This aids easier selection from a larger number of recorders.
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Button and Fields

Search Tree

Whole word

Case sensitive

Search up

Enable ToolTips

Recorder Metwork - Edit

|-l Recorder Metwork i i
+- e Ametek-ROCH
+- e Test Cancel
Search Tree
I~ whale Ward
[ Case Sensitive
™ Search Up
¥ Enable ToolTips

Figure 2.28 Recorder Network - Edit

Searches the recorder network to find a particular
region, location or recorder. This is very useful if
there are a large number of recorders in the
network. Check the relevant box to enable other
options:

Ensures that a word must match completely in a
search. The default is that partial matches can be
found.

Activates case sensitivity for the search.

Makes the search go up the tree. The normal
search order is top down.

Enables the display of information about an object
when the cursor moves over its name.
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Recorder  Right-click on the machine and select Edit Recorder Details (Figure 2.29).
Network - Edit

Operations

|-l Recorder Metwork aK |
—|- e Ametek-ROCH
+ O a5 Cancel

=% RIS 240 MAINS
§ o W&Iit Recorder Details
- Test Rename Recorder
| Fred
Remove Recorder

Search Tree

I~ whale Ward

[ Case Sensitive

™ Search Up

Search Mext

¥ Enable ToolTips

Figure 2.29 Recorder Network - Recorder Details

Perform A Recorder Search
To perform a recorder search:

1. Enter the name in the text box. If the full name is not known use a
partial entry.

Click the appropriate search criteria check boxes.
3. Click Search Next.

If an item is found it is highlighted.
Add a Region
To create a new region:

1. Select Edit > Recorder Network and the window appears
(Figure 2.28).

2. Select Add Region (Figure 2.30).
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Recorder Metwork - Edit

o g e | Add Region
Collapse Al
Expand All

(] |
Cancel

Search Tree

I~ whale Ward

[ Case Sensitive

™ Search Up

Search Mext

¥ Enable ToolTips

Figure 2.30 Recorder Network - Add Region

A New Region line appears (Figure 2.31).

3. Right-click on New Region and select Rename Region.

Recorder Metwork - Edit

= o Recorder Metwork

Renarne Region
Add Locati
Remove Region

(] |
Cancel

Search Tree

I~ whale Ward

[ Case Sensitive

™ Search Up

Search Mext

¥ Enable ToolTips

Figure 2.31 Recorder Network - Rename Region

The New region text is now editable.
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4. Enter a name of up to 24 characters to uniquely identify the region
and click in the window area.

To Remove a Region:

1. Select Remove region and a warning message appears (Figure 2.32).

Display Station 32

<2 Do you wank ko remove this region?
\-‘\/ All locations will be moved to o Regon Specified',

Figure 2.32 Remove Region Warning

2. Click Yes.

Any locations at the deleted region are moved to the No Region
Specified region.

Add a Location
To add a location:
1. Right-click on the renamed Region and select Add Location.

The location appears as New Location (Figure 2.33).

Recorder Metwork - Edit

|-l Recorder Metwork aK |
|- Amnetek-ROCH
+ gSSi Cancel

= % RIS 240 MAINS
) PURx 240 MAING
+ - Test
= Fred

Search Tree

I~ whale Ward

[ Case Sensitive

™ Search Up

Search Mext

¥ Enable ToolTips

Figure 2.33 Recorder Network - Add Location
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2. Right-click and select Rename Location.
The text is now editable.

3. Enter a name of up to 24 characters to uniquely identify the location
and click in the window area.

NoTE Once created, locations can be dragged into other regions.

| Remove a Location:

To remove a location:

1. Select Remove location and a warning message appears
(Figure 2.32).

Display Station 32

<2 Do you wank ko remove this location?
‘-—‘./ Al machine and pseudo-machine definitions at this location will also be deleted.

Figure 2.34 Remove Location Warning

2. Click Yes.

Any machines and pseudo machines for the location are removed.
For details on the Pseudo Machine see "Pseudo Machine”
on page 2-46.
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Add a Recorder

To create a new recorder:

1. Right-click on the location and select Add Machine.
A default Machine line appears (Figure 2.35).

Recorder Network - Edit

I 4 Recorder Metwark Ok |
= Ametek-ROCH
+ Ty g6 Cancel

= % RIS 240 MAINS

14 PO 240 MAINS
- Test
| Fred

Search Tree

I~ Whaole Word

I Case Senstive

[™ Search Up
Search Next

[v Enable ToolTips

Figure 2.35 Recorder Network - Add Machine

2. Right-click and select Rename Location.
The text is now editable.

3. Enter a name of up to 24 characters to uniquely identify the recorder
and click in the window area.

Remove a recorder
To remove a recorder:
1. Select Remove recorder and a warning message appears.

2. Click Yes and all recorder details are deleted.
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Edit recorder details

Modem Tab Figure 2.36 shows the Modem tab.

Recorder Details g]

Madem | TCRAP |

Recorder identification

Recorder Mame: |
Fecorder Type: | J
" TCPAP

Recorder Pazsword...

Dialling parameters

Telephone No: |'I -585-238-4703

Autopoll uzez: (¢

™ DIMF line sharing unit.

Append: onto AT dial string.

Login sequence

™ Command/Code serial switching unit.

Inzert line... | Delete line... |

QK | Cancel | Help |

Figure 2.36 Recorder Details - Modem Tab

Buttons and Fields
Recorder Name

Recorder Type

Auto-poll uses

Recorder Password

Display only.

Select the recorder type from TR2000, TR100,
TR100+ or PQR. Aides in the creation of the
recorder configuration before a connection has
been made.

Select the preferred mechanism for auto-poll for
recorders with two types of remote connection. In
later versions of Display Station 32, both these
types are available if the recorder has support for
both peripherals.

Opens the Recorder Password dialog to add
password security for the recorder.
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Dialing parameters

Login sequence

Enter the phone number for the substation
including all the required access and area codes. If
a DTMF line sharing unit is used to route calls at a
location to the recorder, for best results make the
two appended digits different.

Some forms of code operated switch require a
sequence of commands and responses after a
modem call is answered and before a recorder
connection is made. This sequence can be
automated using a series of commands. Three
types of command are supported:

e Waitfor - Wait for the defined string with a
time-out

* Delay - Wait for the defined number of seconds
e Send - Send the defined string

Based on these commands a log on script can be
created which supports most switches. An example
script for an RFL switch is:

waitfor 30 "access."
delay 1

send "AM"

waitfor 30 "word:"
send "LERAM"
waitfor 30 "MOTE>"
send "2AM"

delay 2

end

The "M sequence represents a carriage return
which is equivalent to holding down the Ctrl key
and pressing M on a keyboard. Other control
characters are created in this way.

Command/Code serial switching unit

Insert Line

Click the check box to activate this and the Login
Sequence added using Insert Line.

Opens the Insert Login dialog to add a sequence
for a serial code switch unit to connect to the
recorder.
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TCP/IP Tab Figure 2.37 shows the TCP/IP tab.

Recorder Details g]

Madem TCPAP |

Recorder identification

Recorder Mame: |
Fecorder Type: | J
" TCPAP

Recorder Pazsword...

Metwork parameters

IP Address: . . .
Dial-Up Metwarking: |Maot Used -

Login sequence

™ Follow login sequence

—_—

Inzert line... | Delete line... |

QK | Cancel | Help |

Figure 2.37 Recorder Details - TCP/IP Tab

Buttons and Fields

Recorder Password See "Modem Tab” on page 2-39.

Network parameters — IP address

Enter a unique IP address. The IP address is a
unique 12-digit number that must be entered in the
form:

123.156.189.012

Each group of 3 digits can have a value from 0 —
255. This address must be the same as that in the
recorder configuration network definition. A
subnet mask and router address can be entered in
the network set up of the recorder configuration.

Within a network or intranet IP addresses are
normally issued by a system administrator or IT
department. An IP address should not be assigned
without consulting the relevant authority.
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Network parameters — Dial Up Networking

Login sequence

Select from the drop down, which also requires
that a recorder IP address is entered. There is an
option to connect to a remote recorder (or
recorders) linked to a network using Windows Dial
Up Networking. If this is required, the connection
set up the connection in Windows before entering
the recorders into the Recorder Network. For
details on setting up Dial Up networking see
Appendix B “3Com 56k LAN Modem
Configuration: Manual and Autopolling” and
Appendix C "DS32 3Com/Remote TR 3Com LAN
Modem Connection Configuration (Autocall)”.

Click Follow login sequence to activate. If there is
a firewall in the router to access individual
recorders a logon script can be created to
automatically issue the correct commands and
connect to the recorder.

If a User name and Password are required for Dial
up Networking, enter them as part of the
connection set up in Windows.
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Recorder Details  To edit recorder details:

Operations 4 Right-click on a recorder and the Recorder details window appears

(Figure 2.38).

Madem | TCRAP |

Recorder identification

Recorder Mame: |

Fecorder Type: |

Autopoll uses: &
Recorder Pazsword...

Dialling parameters

Telephone No: |'I -585-238-4703
™ DIMF line sharing unit.

Append: onto AT dial string.

Login sequence

™ Command/Code serial switching unit.

Inzert line... | Delete line... |

QK | Cancel | Help |
Figure 2.38 Recorder Network - Modem Tab

2. Select a Recorder Type from the drop down, during original
configuration only.

3. Click a radio button in Autopoll uses.

4. Click Recorder Password and the Recorder Password appears dialog
(Figure 2.39).

Recorder Password

Type and confim pazsword... [6 - 10 characters]

Type Password:

Confirm Password:

Save Password: v

Cancel

Figure 2.39 Recorder Password
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Enter the password in both fields, if required, and click OK.

Enter a Telephone No.

7. Click the DTMEF line sharing unit check box, if required, and enter
the two-digit number to append to the phone number in the Append
field. For best results the two digits should be different.

8. Configure the Login sequence, if required, by:
a. Clicking the Command/code serial switching unit check box.

b. Click Insert Line and the Insert Login dialog appears
(Figure 2.40).

Insert Login

@ Bend " waitfor ¢ Delay
............. Eancel
Shing
Help
|
Timeaout
,_

Figure 2.40 Insert Login

c. Click a Command radio button and enter a value in the String
field, if active, and a Timeout (1-60 seconds), if active.
To delete a line:
¢ Select the line and click Delete Line.
To insert a missing line:

¢ Click on the line below where the line is to go and click Insert
line and use the Insert Login dialog.

d. Click OK.
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9. Click the TCP/IP tab (Figure 2.41).

Recorder Details

X

Madem TCPAP |

Recorder identification

Recorder Mame: |

Fecorder Type: | J

Autopoll uges: (& ]

Recorder Pazsword...

Metwork parameters

IP Address: . . .
Dial-Up Metwarking: |Maot Used -

Login sequence

™ Follow login sequence

—_—

Inzert line... | Delete line... |

QK | Cancel | Help |

Figure 2.41 Recorder Network - TCP/IP Tab

10. Select a Recorder Type from the drop down, during original
configuration only.

11. Click a radio button in Autopoll uses.

12. Click Recorder Password and the Recorder Password appears dialog
(Figure 2.39).

Recorder Password

Type and confim pazsword... [6 - 10 characters]

Ametek RIS Eng
Type Password:
Confirm Password:

Save Password: v

Cancel

Figure 2.42 Recorder Password

13. Enter the password in both fields, if required, and click OK.
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14. Enter the Network Parameters IP Address.
15. Select a Dial-Up Networking option from the drop down.
16. Configure the Login sequence, if required, by:

a. Clicking the Follow login sequence check box.

b. Click Insert Line and the Insert Login dialog appears
(Figure 2.40).

Insert Login

0K

Cancel

Shing

D)
2
=5

3
£
o
g
-
o
o
2

Help

|
Timeaout

—

Figure 2.43 Insert Login

c. Click a Command radio button and enter a value in the String
field, if active, and a Timeout (1-60 seconds), if active.

To delete a line:
o Select the line and click Delete Line.
To insert a missing line:

¢ Click on the line below where the line is to go and click Insert
line and use the Insert Login dialog.

17.Click OK.
18. Click OK to exit Recorder Network - Edit.

Pseudo Machine A pseudo machine (PM) allows the viewing of a number of co-sited
recording instruments as one large recorder from Display Station. Using
this you can create an instrument with up to 160 analogue and 320
digital channels with record generation that includes all the key signals
from a large substation.

2-46 1086-339 Rev. A 11/05 AMETEK'



Fault Recorder Operations Manual

Configuration

NOTE

Communica-
tions

The following rules must be met:
¢ The constituent recorders of a pseudo machine must be the same
type and must be cross-triggered.
e A common time sync source must be used (GPS, IRIG-B, etc.).
e The recorders use a local Ethernet network connection.
e For a network enabled site, the recorders are linked to the LAN.

e For asite accessible via PSTN, connect the recorders to a dial-up
LAN modem.

Display Station configures the common parameters in each recorder of a
pseudo machine to be identical. These include:

e Sampling rates

e Recording times (transient & disturbance)

e Time & date

e Peripherals (network)
It is important that individual configurations are not edited. If the

pseudo machine configuration is edited using Display Station all the
recorders are updated together.

The channels of the individual machines are concatenated so that the
maximum channel number available is 160. Display Station determines
that the correct channel configuration is assigned to the correct machine.
If 32 channel recorders are used, there may be up to 5. If 8 channel
recorders are used, there may be up to 20. Recorders are not required to
have the same channel counts.

A PM can be contacted in the same way as standard instruments, either
manually or via auto-poll or auto-call. Display Station determines
whether there are actually a number of instruments making up the PM.
Records recovered from the recorders of a PM are combined to form a
single record that is available in the record directory for viewing and
analysis in the normal way. All record types are included:

e Transient records

e Disturbance records

e Disturbance logger

e Long term logger

e Harmonics logger

e Flicker logger

* Imbalance logger

e Energy logger
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Pseudo Recorder  The most efficient manner to create a PM is to create individual
Operations  recorders, add a pseudo machine at the site, click and drag each recorder
onto the PM and then re-order the recorder sequence, if required.

There may be multiple pseudo machines at a location as well as
individual recorders.

To add a pseudo recorder:

1. Edit Network Dial-up Networking for a PM accessed over a dial up

circuit. This is not required if the recorders are available on a
WAN/LAN.

2. Add individual recorders for use in the PM as per "Recorder Network
- Edit Operations” on page 2-34 using the recorder IP address and
selecting Dial-Up Networking.

The individual recorders that make up a pseudo machine must all be
configured the same way. The hardware set up must have:

e Cross-triggering

e Network support

e Common time sync

The Modem, Terminal Adapter and Network Hub can all exist in the
same unit. These are normally termed a dial-up network modem.
Specifically, this could be a product like a 3Com OfficeConnect 56k

LAN modem. Up to four recorders can be connected to this but more
may be included by adding a standard Ethernet hub.

NoTE It is important that the network administrator is contacted before
' selecting the IP addresses and subnet masks for the recorders that make
H up a PM.

Refer Table 2.2 for pseudo recorder channel assignments.

Table 2.2 Pseudo Machine Channel Assignments

Recorder Individual recorder |Pseudo recorder
Name channel numbers channel numbers
Recorder #1 1-32 1-32

Recorder #2 1-32 33 -64

Recorder #3 1-32 65— 96

Recorder #4 1-32 97 - 128
Recorder #5 1-32 129 - 160
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NoTE Use the substation as the connection name for simplicity. A login
' sequence is not normally used for this type of connection.
d 3. Repeat this for all the recorders that are to make up the PM.

4. Build a Pseudo Machine by:

a. Right-clicking on the Location Name and selecting Add
Pseudo recorder.

b. Right-clicking on the new default PM name and select
Rename Pseudo Recorder and changing the name to the
required one.

c. Click and drag the individual recorder names in the Recorder
Network - Edit window onto the pseudo recorder name.

5. Click OK.
NoTE Individual recorders must be listed in the correct order as this
' determines the sequence of the input channels. If the initial order is not
° correct:

a. Click on the PM name and select Edit Pseudo Recorder
Details (Figure 2.44).

Pseudo Recorder Details
Up

Recorder Order

Metwork parameters

Dial-Up Metwarking: |Maot Used -
(] 8 Cancel

Figure 2.44 Pseudo Recorder Details

b. Select an offending recorder name and click Up or Down to
move it to the correct location.

c. Click OK.
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Merge Records Now
Use thi

s option to manually initiate the record merging process. Records

that have originated from a pseudo machine but have not been merged
are now processed. This process happens automatically after the
recorders have been auto-polled. Cross-triggered records that can be
merged may have slightly different trigger times.

Communications Status

Displays the status of any active communications process.

Buttons and Fields

The display window lists for each active process:

Machine Name

Location

Job Description

Step

Progress - for file transfers
Speed

For a file transfer the number of bytes transferred, the data rate and the
time remaining are all displayed.

Cancel Cancels a communications process for the active
entry. You are required to confirm before jobs are
cancelled.

Cancel All Cancels all communications processes. You are
required to confirm before all jobs are cancelled.

Hide Hides the display.

Always on top Click to keep the status display on top of any other

window.

Communications  To open Communications Status:

Status Operations 1

. Select Edit > Communications Status or double-click on the blue

status bar at the bottom of the main window.

The Communications Status window appears (Figure 2.45).

2. Select an active communications process using the mouse or by
holding down the <Alt> and pressing the <Tab> key repeatedly until

the

Task window shows Communications Status, then release both

keys.
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Communications Status

|E0nnec:ted: 1of1

Machine Name

Location

Job Description

| Step | Progressl Speed |

480 Swe

Ametek RiS Eng

16300

|D bytes sent 0 bytes received

|D jobs pending

|Sending 0.00 bytes/second. Receiving 0.00 bytes/second.

Disconnect | DisconnectAII| Always ontop [

Figure 2.45 Communications Status

3. Click on an entry to see the details in the text boxes at the bottom of
the window. If only one process is running its details automatically
appear.

Recorder Menu

This menu is used to connect to recorders, configure them and to
download records from them. Most options are not available until a
connection is made. The options available are:

e "Connect” on page 2-52

e ”"Disconnect” on page 2-54

e "Configure - Configure a Recorder” on page 2-54

* ”"PQR Set up Wizard (PQR)” on page 2-133

e "Event Log” on page 2-141

e “Manual Trigger” on page 2-142

e “Transient Record Download” on page 2-143

e ”Harmonic Records” on page 2-150

e "Logger Records” on page 2-152

e "Disturbance Records (TR2000, TR100+ & PQR)” on page 2-154

e "Disturbance Logger (TR2000)” on page 2-158
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Connect

Connects to a recorder locally or remotely via a modem or network
(Figure 2.46). This is identical to the tree control used to configure the
Recorder Network. There is a hierarchal structure of:

e Recorder Network

* Regions

e |ocations

e Recorders

Recorder Network - Connect
|-l Recorder Metwork Connect
—|- e Ametek-ROCH
i Cancel

= QAmet
o B

Direct

Search Tree

I~ whale Ward

[ Case Sensitive

™ Search Up

Search Mext

¥ Enable ToolTips

Figure 2.46 Recorder Network - Connect

The status bar includes a description of the number of active connections
and jobs active and pending at any time. To view details on individual
connections double click on the text box and the Communications Status
window appears ("Comms Manager” on page 2-23).

At the bottom left of the main window are two colored boxes for a
manual and automatic connection. The colors indicate:

¢ Red - No connection active

* Yellow - Connection in progress and incomplete

e Green - Connection complete
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Buttons and Fields
Search Tree

Searches the recorder network to find a particular
region, location or recorder. This is very useful if
there are a large number of recorders in the
network. Check a relevant box to enable other

options:

Whole word Ensures that a word must match completely in a
search. The default is that partial matches can be
found.

Case sensitive Activates case sensitivity for the search.

Search up Makes the search go up the tree. The normal

search order is top down.

Enable ToolTips Enables the display of information about an object
when the cursor moves over its name.

Direct Opens a connection to a local serial-connected
recorder. This may be password protected.

Recorder  Connect to a Recorder
Network -

Connect
Operations 1. Select Recorder > Connect or click E .

To connect to a recorder:

The Recorder Network - Connect dialog appears (Figure 2.46).

2. Select a recorder and click Connect to make a remote connection or
click Direct to make a local serial connection.

A Recorder ID Mismatch dialog may appear (Figure 2.47

on page 2-54) if a connection is made to a recorder and the recorder
name has been changed, either on the recorder itself or in Display
Station network definition, since the last time the recorder was
connected.

AMETEK 1086-339 Rev. A 11/05 2.53



Display Station 32 Software
]

Recorder ID mismatch

Recorder identification
[RLEW RS 240 MAINS

Machine name: [EREFREIREFATNES

EXPECTED Recorder identification [ from the network, definition |

[LETENE S PO R 240 MAINS

Location: (gl

i Update the Recorder {|  Update the Network definition | Ignore | Help |

Figure 2.47 Recorder ID Mismatch

The following appears on the dialog:
* Recorder identification - Displays the Location and Machine
Name that the recorder has stored in its configuration.

¢ Expected Recorder Identification - Displays the Location and
Machine name for the Network definition that Display Station has
stored.

e Click Update the Recorder to change the names on the recorder
to the names in Display Station 32's Network definition.

e Click Update the Network Definition to update the names in
Display Station’s Network definition to the names on the recorder.

¢ Click Ignore to do nothing. In this case, the next time the recorder
is connected, this window appears again.

The main window reappears.

Disconnect
To disconnect a connected recorder:

e Select Recorder > Disconnect or click @ It takes a modem
several seconds to disconnect.

Configure - Configure a Recorder

Use this window (Figure 2.49) to select a recorder and configure or
change its set-up parameters. If a recorder is:

e Connected, then the edits are made on-line with a real time
display of recorder input signals. To save changes on the recorder,
click Setup.

e Disconnected edits are made off-line and are downloaded to the
recorder the next time it is connected. In this case, you must
select the recorder.
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NOTE

1.

2. Navigate to the recorder and click Configure.

To select the recorder:

Select Recorder > Configure or click )

Recorder Metwork - Configure

|-l Recorder Metwork
= Ametek-ROCH
SRR

2§ 450/ Sve

= RIS 240 MAINS

o S

Configure
Cancel

Search Tree

I~ whale Ward

[ Case Sensitive

™ Search Up

Search Mext

¥ Enable ToolTips

Figure 2.48 Recorder Network - Configure

A Recorder ID Mismatch dialog may appear. Refer to "Recorder
Network - Connect Operations” on page 2-53.

If there is any concern about the validity of a current configuration
this option can be forced by holding down the Shift key while
clicking on Configure. This allows the viewing of the file without
changing the file on the PC. The Recorder or Local configuration can
then be updated to ensure they are identical.

See "Recorder Network” on page 2-32 for an explanation of the buttons

and fields on this window.
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Buttons and Fields

Its Recorder Configuration window appears (Figure 2.49).

Recorder Configuration @I
Hardware
Machine type: PRI Battery: [ Mains: [EEEN

Location: |EIEES

Memory

" Stop

Sample rate

144  «|kHz

MW ENNTE 5 g, 16 Digital. Software revision: EEEI

Recorder identification

Acquisition
On memary full ... Input channels...
o Dvenwrte Pre-fault: |2 cycles
£ Dverwiite read Min postfault: |2 cpcles g

Total: 105191.67 Safety window: |4 cycles
Free: 101071.41 =

Samples per cycle: Harmonics... | Reduced records...|

576 < kHz Sm Disturbance triggers...
System clock Security C L

Digital sub counter: 10 nggering...

FiealTimeDizplay...

Ri5 En Machine name: |4SDV Swe

Transient ] Disturbance ] M

Triggering

Max. record size: |3 seconds ON7OFF

Trangient tiggers. ..

Spe Configure t|me...| Password... | I ———
|Viewconfigurationfile...| Setup | Cancel | Help |

Figure 2.49 Recorder Configuration

The type of recorder dictates the options available and whether it is

on-line or off-line.

Hardware

Describes the type of recorder connected or
selected. The recorder type and model, the number
of channels, whether a battery is installed, the
frequency of the mains supply and software
revision number appear.

Recorder Identification

Memory

Indicator

Total/Free

Displays the Location and Machine name to
uniquely identify each recorder.

Shows how much of the recorders memory
(including hard disk) is currently used up (on-line
only).

Indicates how many seconds of potential transient
recording time there are on the recorder and how
many seconds of potential recording time are
currently available.
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NoOTE Take care, as this does not take into account the 1024 event limitation
' in the recorders.
d On memory full Use these radio buttons to specify an action if

recorder memory becomes full. The choices are:

e Stop - stop recording.
e Overwrite - overwrite the memory starting from
the oldest record.

e Overwrite read - overwrite the memory starting
from records marked as read.

Setup/Save Click to save changes, either locally or to a
connected recorder.

CAUTION A warning appears when connected to a TR100 with no hard disk
indicating that changes made to the sample rate affects recorder
w records. As the recorder has no hard disk, the configuration is not
stored separately for each record.

Acquisition Specifies general record duration parameters.
Parameters can be specified for transient and
disturbance records (TR2000 & TR100+).

If the extended waveform capture option is
available on the PQR it is also editable. If not, the
values are 4, 12, 0, 1(Figure 2.50). Refer to

Table 2.3 for recommended settings. The PQR can
have adjustable parameters for both the transient
and disturbance recording.

Acquizsition

Transient ] Disturbance |

Pre-fault |2 cycles

Min post-fault, |2 cycles

Safety window: |4 cycles
Max. record size: |3 seconds

Harmonics... | Reduced records. . |

Figure 2.50 Recorder Configuration Window - Acquisition Parameters
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Table 2.3 Acquisition Transient and Disturbance Tab Settings

Recording times TR100 TR100+ TR2000 * PQR *
Pre-fault (Trans) 2-600c |2-300c 2-600c 4-30c
Min post-fault 8-100c |8-100c 8-100c 4-50c
Safety window 0-16¢ 0-16¢ 0-16c 0-20c
Max record length 1-60c 1-30c 1-60c 1-2c
Pre-fault (Dist) NA 2-600s 10-600s 1-10s
Min post-fault NA 4-300s 30-300s |1-10s
Safety window NA 0-120s 0-120s 0-20s
Max record length NA 10-1200s |60-1800s |1-2s

* PQR requires the Extended Waveform option to modify the transient

recording times.

* On larger TR-2000 systems, at higher sample rates, the buffer memory
[imits the maximum record size.

Transient Tab
Pre-fault
Min post-fault

Safety window

Max record size
Disturbance Tab
Pre-fault

Min post-fault

Safety window

Max record size

Number of cycles to record before a fault occurred
Minimum number of cycles to record during a fault

Number of normal cycles that must be recorded
after all new triggers return to normal state,
including hysteresis, before recording terminates.

The maximum size of a record in seconds

Number of seconds to record before disturbance
occurred

Number of seconds to record during a disturbance

Number of normal cycles that must be recorded
after all new triggers return to normal state,
including hysteresis, before recording terminates.

The maximum size of a record in seconds

2-58

1086-339 Rev. A 11/05 AMETEK'



Fault Recorder Operations Manual
|

Sample Rate Sets the rate at which the recorder samples the data
on each channel. To adjust the sample rate:

e Select a new sample rate from the drop down.
For TR2000 recorders, the rate at which digital
samples are sampled can be set independently
of analog channels. To select a new digital
sample rate, select the required rate from the
Digital sub counter drop down.

Harmonics The configuration is different for:

e ”Harmonics Configuration — TR100” on page 2-60

e “Harmonics Configuration — TR2000, TR100+ & PQR”
on page 2-61

Use this window (Figure 2.51) to set up the parameters for recording and
retrieving harmonic data.

Harmonics configuration

Auto poll! call harmonics retrieval T
Retrieval times

Cancel
Fietrieve past B = hours hamaric data

el

Help
Record interval

Interval |10 | Minutes

Record format
|Average j

M arimurn number of harmonics

e

Figure 2.51 Harmonics Configuration
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Harmonics Use this window (Figure 2.52) to set up the parameters for recording and
Configuration — retrieving harmonic data.
TR100
Measaemen groue x|
Phase group] 1 Line 3456mps ||
e o |
© week [Sunday 7|
& Month [1
Start time
i
Druration
Mumber of samples1
timed every: [f v | minutes
10 ming.

Figure 2.52 Harmonics Configuration - TR100

Buttons and Fields
Measurement Group

Use the phase group drop down to choose which
phase group to use for recording harmonics.

Timing Set up a recorder to record harmonic data on a
weekly or a monthly basis.

TR100 Harmonics  To configure TR100 Harmonics:

Configura?ion 1. Click either the:
Operations
* Week radio button and select a weekday from the drop down.

e Month radio button and enter a day of the month in the edit box.

2. Enter the time of day for the harmonic recording to start in the Start
Time.

3. Enter a value in the Number of Samples field and enter the Number of
Harmonic Samples, if required. Samples can be taken every 10, 30 or
60 minutes. The total time being recorded is appears in the blue edit
box at the bottom of the main window.

4. Click OK.
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Harmonics A TR2000, TR100+ & PQR records harmonics over all phase groups
Configuration — continuously. This creates a harmonic log that can be recovered
TR2000, manually or automatically during auto-poll. Automatic recovery is

TR100+ & PQR enabled in the auto-poll menu and the individual parameters are set in
each recorder.

Buttons and Fields
Record retrieval times

States the number of hours of harmonic data to
retrieve when the recorder is auto-polled. During
an autopoll, if the option to get harmonics is set,
the recorder sends back the number of hours of
harmonics data required or at least from the start of
the current logger block if it is fragmented.

Record interval Specifies the intervals at which the harmonics data
is retrieved. Choose from 10, 30 or 60 minutes.
The default is 10 minutes.

Record Format Select the data to retrieve for each harmonic. The
options available are:

* Average - Average magnitude of Harmonics
over a specified time period.

e Max, Min, Average - Max, Min and Average
magnitude of Harmonics over a specified time
period.

e  Max, Min, Average, Magnitude & angle - Max,
Min and Average magnitude of Harmonics over
a specified time period and the Magnitude and
angle at the start of that period.

* Magnitude, Angle - Magnitude and angle of
Harmonics at the start of each specific time
period.

The TR100+ records only the average harmonic
values.

Maximum number of Harmonics

Enter the maximum number of harmonics to
retrieve. Allowed values are 1- 64.
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TR2000, 100+  To configure TR200, TR100+ and PQR harmonics:

and PQR 1. Click Harmonics and the Harmonics Configuration dialog appears
Ha.vrmon'lcs (Figure 2.51).
Configuration
Operations 2. Use the spinner to set the Retrieval times in hours to capture back to.
3. Use the spinner to set the Record interval in minutes.
4. Use the spinner to set the Record format.
5. Enter the Maximum number of harmonics.
6. Click OK.
Record Reduction Record reduction consists of:
e "Record Reduction — Transient (TR2000 & TR100+)”
e "Record Reduction — Disturbance (TR2000 & TR100+)”
on page 2-63
e "Record Reduction — Disturbance logger (TR2000)” on page 2-64
Record Use this window (Figure 2.53) to reduce the amount of transient record
Reduction — data downloaded from a recorder during auto-poll, auto-call or a manual
Transient connection. The data specified here is selected from the records of the
(TR2000 & recorder. The complete records are left on the recorder and can be
TR100+) downloaded at a later stage, if required.

Record reduction parameters @

Transisnt ]Disturbance ] Disturbance Iogger]

Channel selection

Analogue channels Digital channels
1 Engr'g Ampz lc 9 Digital 9 ~
2 Enagr'g Ampsz | 10 Digital 10

11 Digital 11

3 Engr'g Amps |a

5 Engr'g Vol Vab 13 Digital 13

E Engr'g Vol Vb-c 14 Digital 14

7 Engr'g Vol Ve-a 15 Cross-tigger

8 spare 16 Digital 16 v
Sample rate Fecord length
Samples per cycle: Pre-fault: |8 cyclefs)

144 v kHz Spe

Post-fault: |32 cypclefs)

QK | Cancel | | Help |

Figure 2.53 Record Reduction Parameters - Transient Tab

Buttons and Fields

Channel Selection  Select channels for download. To select multiple
channels hold down the <Shift> or <Ctrl> keys
while clicking on the channel names.
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Record
Reduction —
Disturbance
(TR2000 &
TR100+)

Buttons and Fields

Sample rate Use the drop down to select a sample rate for the
reduced data. The samples per cycle for the
selected sample rate appear to the right.

Record Length Use Pre-fault to enter the number of pre-fault
cycles to retrieve. This is taken immediately before
the trigger point (range 2 - 100).

Use Post-fault to enter the number of post fault
cycles to return. This is taken from immediately
after the trigger point. (range 2-100).

Pre/post settings are not compared to the recorder configuration to
ensure values set are less than actual settings.

Use this tab (Figure 2.54) to reduce the amount of disturbance record
data downloaded from a recorder during auto-poll, auto-call or a manual
connection. The data specified here is selected from the records of the
recorder. The complete records are left on the recorder and can be
downloaded at a later stage if required.

Record reduction parameters @

Transient  Disturbance ]Disturbance Iogger]

Channel selection Fecord length
Analogue channels Pre-faul, (10 seconds)
1 Engr'g Ampz lc
2 Enagr'g Ampsz | Post-fault: ’W zecond(z]
3 Engr'g Amps |a
5 Engr'g Vol Vab Digle] t:.Iata o
£ Engr'g Yaolt Wb-c [v Retrieve digital data
7 Engr'g Vol Ve-a
8 spare Sample rate
120 -
QK | Cancel | | Help |

Figure 2.54 Record Reduction Parameters - Disturbance Tab

Channel Selection  Select channels for download. To select multiple
channels hold down the <Shift> or <Ctrl> keys
while clicking on the channel names.
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Record Length Use Pre-fault to enter the number of pre-fault
seconds to retrieve. This is taken immediately
before the trigger point (range 10 - 600).

Use Post-fault to enter the number of post fault
seconds to return. This is taken from immediately
after the trigger point (range 30-300).

NoTE Pre/post settings are not compared to the recorder configuration to
' ensure values set are less than actual settings.
- Digital data (TR2000 & TR100+)

Check this box to include the digital data with the
record. This can be viewed in SER format from the
record header window.

Sample rate Reduces the effective sample rate from 100
samples per second to 50 or 25. For a 60 Hz
system the value is reduced from 120 to 60 or 30.

Record Use this tab (Figure 2.55) to select download channels.
Reduction —

Disturbance T e T X
logger (TR2000) Transient | Distuhance  Distubance logger |

Channel selection

Analogue channels

QK | Cancel | | Help |

Figure 2.55 Record Reduction Parameters - Disturbance Logger Tab

Buttons and Fields

Channel Selection  Select channels for download. To select multiple
channels hold down the <Shift> or <Ctrl> keys
while clicking on the channel names.
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Record Reduction  To configure record reduction parameters:

Operations 4 Click Reduced records and the Record reduction parameters dialog

appears (Figure 2.53).
2. Configure the Transient tab by:
a. Selecting an Analogue and/or a Digital channel.
b. Using the spinner to set the Sample rate.
c. Enter the Record length Pre-fault and Post-fault in cycles.

3. Configure the Disturbance tab by (Figure 2.56):

Record reduction parameters g]

Transient  Disturbance ]Disturbance Iogger]

Channel selection Fecord length
Analogue channels Pre-faul, (10 seconds)
1 Engr'g Ampz lc
2 Enagr'g Ampsz | Post-fault: ’W zecond(z]
3 Engr'g Amps |a
5 Engr'g Vol Vab Digle] t:.Iata o
£ Engr'g Yaolt Wb-c [v Retrieve digital data
7 Engr'g Vol Ve-a
8 spare Sample rate
120 -
QK | Cancel | | Help |

Figure 2.56 Record Reduction Parameters - Disturbance Tab

Selecting an Analogue channel(s).
Using the spinner to set the Sample rate.
Enter the Record length Pre-fault and Post-fault in cycles.

o 0 T

Click the Retrieve digital data check box, if required.

AMETEK 1086-339 Rev. A 11/05 2.65



Display Station 32 Software
]

4. Configure the Disturbance Logger tab by (Figure 2.57):

Record reduction parameters §|

Transient | Distubance  Disturbance logger ]

Channel selection

QK | Cancel | | Help |

Figure 2.57 Record Reduction Parameters - Disturbance Logger Tab

e Selecting an Analogue channel(s).
5. Click OK.

System Clock Use this window to check the time and date of a recorder and to set it to
the same time as the local PC.

System clock

System time:

Local time:

GMT Deviation

seCE =l 0 mins

Adjustment:

Uit system time | Cloge | Help |

Figure 2.58 System Clock

Buttons and Fields

System time Shows the time on the recorder.
Local Time Shows the time on the PC.
Adjustment Shows the difference between the two clocks.

Adjust System Time Sets the recorder time to the same time as the PC.
This can only be done on a TR2000 if there is no
GPS clock present.
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If there:

e Isa GPS clock a G appears after the time if it
locked to GPS time

e Is not a GPS clock an X appears.

Recorders with serial time code inputs can be
updated but the time reverts to the serial code if it
is present and valid. When the time is locked to a
serial time code an L appears after the time. An
automatic time update can be done during
Auto-poll (see "Options” on page 2-26).

If the PC running DS32 has daylight saving (DLS)
enabled, then the recorders that are synchronized
from it will also include DLS. A TR2000 that is
synchronized to GPS will not include DLS. If DLS
is required, change the GMT Deviation value by
one hour.

GMT Deviation (TR2000)

Used to express the time difference between the
recorder and UTC, that is the time derived from the
GPS receiver in the TR2000. This is the time zone
the recorder is in relative to GMT,; e.g. the GMT
deviation for the east coast of USA is —5:00 hours
or -300 minutes, if there is no DLS active.

System Clock  To configure the system clock:

Operations 1

. Click Configure system time and the recorder time System clock

dialog opens (Figure 2.59).

System clock

System time: B2

Local time: &
GMT Deviation

secs _:I 0 mins

Adjustment:
a2

Uit system time | Cloge | Help |

Figure 2.59 System Clock

2. Use the GMT Deviation spinners to adjust the time and click Adjust

system time.
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A warning appears (Figure 2.60).

Display Station 32

[} Adjusting the MFR time may cause a 10 minute logger data loss,
. Are you sure?

Figure 2.60 System Clock Warning

3. Click Yes.

Input Channels Use this to set up the recorder input channel(s) parameters. For TR100
recorders, Analog channels, Digital Channels, Phase groups and
frequency channels are configurable. For TR2000, TR100+ & PQR
recorders line groups are also configurable, i.e. the combination of the
voltage and current for a particular line or feeder.

The Input Channel Selection window has six possible sections:

e “Analog channels” on page 2-68
e ”Digital Tab (TR100, TR100+ & TR2000)” on page 2-71
¢ "Phase Groups Tab” on page 2-72
e "Frequency Tab” on page 2-73
e "Line Group Tab(TR2000, TR100+ & PQR)” on page 2-74
e "Phasor Display (TR2000 with synchrophasor option)”
on page 2-75
Analog channels  This tab lists of the analog channels available. Select multiple channels if
configuring them for the same values.
Buttons and Fields

Channel Name Enter up to a 16-character name to identify each
channel with meaningful text.

Nominal Enter the normal RMS line voltage or current. This
is used when values that are displayed as a
percentage of nominal or PU are required such as
trigger levels. Give neutral current channels a
non-zero value so PU triggers can be set.
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Full scale

Enter the maximum RMS line level for use as the
scaling factor for each analog channel. The value
for a voltage channel is:

e VT primary * 212.13 / VT secondary

e For a current channel with an interposing CT
the maximum level is:

e CT primary * 1.41412 / (CT secondary / ratio *
burden)

e For a current channel with a shunt resistor the
maximum level is:

e CT primary * 20 * nominal shunt value/CT
secondary

Specify the full-scale levels for a current channel at
least as large as the maximum expected fault
current. This is fixed based on the output of the
shunt or interposing scaling CT.

Specify a full-scale value for transducer inputs that
is the maximum value corrected for the input
voltage level. This is 300V for a voltage type or 2V
for a current type. The TR2000 and TR100+ have a
12V max. input level available. Other input levels
can be specified as a 4th range for these recorders
for special applications.

Adjust the full-scale level value slightly to correct
for errors in transformer ratios, amplifier gains, etc.
If a reliable true RMS signal level is known for an
input voltage or current and it differs from the
value shown in the analog channel trigger display,
correct the value by adjusting the full-scale level
thus:

e New full-scale = Old full-scale * measured
value / required value

Take care when correcting current channels as
normal load current levels are small compared to
the full-scale value. For VT (PT) or CT signals the
Full Scale would normally be quoted as a primary
value.
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Units

Enter up to an eight character text string normally
be chosen from: A, kA, V or kV or can be any valid
engineering unit. It is passed with the record data
to the display and to DSA so that data appear in
real units.

Frequency Channel (TR2000)

Select the frequency channel for use in correcting
calculations for the selected channel. The
calculation of RMS, phasor and harmonic levels
are slightly affected by changes in system
frequency. By selecting a frequency channel these
effects are minimized. This correction is
automatically set for the TR100+ & PQR.

Channel Set-up (TR2000 & TR100+)

Defines the input signal as either AC or DC or OFF.
Defining a signal as AC or DC is used to determine
whether the Full Scale value is an RMS quantity.
Inputs from normal VTs and CTs are AC and most
transducers are DC.

By defining an input as OFF the input data is not
processed, downloaded or included in a fault
record. This saves communications bandwidth and
disk storage space.

Phase Correction (TR2000, TR100+ & PQR)

Enter the phase correction value associated with an
interposing CT. This value is used to correct RMS
and vector calculations for power and impedance.
The procedure for this is included with the
calibration manual.
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Digital Tab This tab (Figure 2.61) sets the parameters of the recorder's digital
(TR100, TRTO00+ channels.
& TR2000)

Input channel selection f@

Analogus  Digital ]Phase Group ] Frequenc:y] Line Group]

Channel Mame Mormal State Prafile In...
Open es

2 Digital 2 Open Yes Mo
3 Digital 3 Open Yes Mo
4. Digital 4 Open Yes Mo
5. Digital 5 Open Yes Mo
E: Digital & Open Yes Mo
7. Digital 7 Open Yes Mo
8. Digital 8 Open Yes Mo
9: Digital 9 Open Yes Mo
10: Digital 10 Open Yes Mo
11: Digital 11 Open Yes Yes
12: Digital 12 Open Yes Yes
13 Digital 13 Open Yes Yes
14: Digital 14 Open Yes Yes
15: Cross-trigger Open Mo Yes
16: Digital 16 Open Yes Yes
Digital Channel Parameters

Mormal state

Channel Mame: |Digital 1 + Open  Closed
InUse

I¥ Enable channel profiling " Yes * Mo

QK | Cancel | | Help |

Figure 2.61 Input Channel Selection - Digital Tab

Buttons and Fields

Channel Name Enter up to a 16-character name to identify each
channel with meaningful text.

Normal state Click Open or Closed to dictate the normal state of
the input contact. For a normally closed input there
is current flowing through the input circuit.

Enable channel profiling

Enable and the recorder creates a list of all digital
channel transitions on enabled channels within a
fault or disturbance record so this data is available
when retrieving only a record profile.

In Use (TR2000) Turns an unused channel off completely.

AMETEK 1086-339 Rev. A 11/05 2.71



Display Station 32 Software
]

Phase Groups
Tab

This tab (Figure 2.62) lists the channels that make up a three-phase
voltage or current group to help the graphical display of recorded data

and for sequence component triggering. Four phase groups can be
defined in a 16 channel system and two are possible in an 8 channel
one. There are 10 phase groups available on both the 24 and 32-channel

systems.

The Phase Group Name list consists of a list of the phase groups already
defined and a group of controls used for selecting the channels for each
group. All phase groups should be defined even if they are not used.

Input channel selection g|

Analogue] Digital ~ Phase Group lFrequency] Line Group]

Woltage Set-up

Phase Group Name:  |Engineering Yaolt

(* PhasetaPhase { Phase to Neutral

Flicker Phase Group: | 2: Engineering Yolt [v) - Phase C: | 7: EngrgVolt Ve-a V] v

FPhase Group Channels

Phase &: | 5 EngrgVolt Vab V] -

Phase B: | 6 EngrgVolt Vbc V]

QK | Cancel | | Help |

Figure 2.62 Input Channel Selection - Digital Tab

Buttons and Fields

Phase Group Channels

Phase Group Name

Select the appropriate channels for each phase
group. Once a change is made, it appears
immediately in the list above.

It is important for correct sequence component
triggering that the channels selected for the A, B &
C phases are in positive sequence order.

Enter up to a 16-character name used to identify
the phase group with meaningful text.
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Frequency Tab

Buttons and Fields

Voltage Set-up (TR2000, TR100+ & PQR)

Set the type of voltage measurements for use as
either phase-to-phase or phase to neutral. This
controls the computation of power.

Flicker Phase Group (TR2000)

Defines the voltage phase group used to record
flicker in a TR2000. If the current configuration
belongs to a pseudo recorder then a Flicker Phase
Group can be set up for each individual recorder.

This tab (Figure 2.63) defines an analog channel for measuring system
frequency. A TR100, TR100+ & PQR recorder allows one frequency
channel to be specified and a TR2000 allows two. To ensure an accurate
frequency measurement a voltage input is better than a current and phase
— phase is better than phase — neutral.

Input channel selection @

Analogue ] Digital ] Phase Group ~ Frequency | Line Group I

Frequency measurement channel one Frequency measurement channel two

Channel: | 6 box 1Vs

Channel: | & box 1Vr -

Analogue channel range

]CI PRETR = Diferent frequency channels can be set
nannsis 1o for each channel renge on the left.

Channels 1to 8
Channels Sto 16

0K | Cancel | | Help |

Figure 2.63 Input Channel Selection - Frequency Tab

Frequency measurement channel one/
Frequency measurement channel two

Select the Channel for each.
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Analogue channel range (PM)

Set up frequency channel, if the current
configuration belongs to a pseudo recorder, for
each individual recorder. To select the range of
Analogue channels to pick from:

¢ Click on the down arrow to the right of the field
and click on the required range.

Line Group Use this tab (Figure 2.64) to define a line group. A line group is made up

Tab(TR2000, of two phase groups, one voltage, one current, both from the same line.

TR100+ & PQR)  This is used to compute power and impedance. Define all line groups,
even if they are not used.

Input channel selection g|
Analogue] Drigital ] Fhase Group ] Frequency  Line Group l
| Line Group Mame | oltage Phase | Currert Phase | oltage Neutral | Current MNeutral |
1:Engr'g Service  Engineering ... Engineering ... Mone Mone
2 spare Engineering ... spare
Line Group Phases
Line Group Mame: |spare oltage Phase: | 2. Engineering Yolt [] j
Current Phase: | 3 zpare [A) j
Line Group Channels
Woltage Meutral: |N0ne j
Current Meutral: |N0ne j
QK | Cancel | | Help |

Figure 2.64 Input Channel Selection - Line Group Tab

Buttons and Fields

Line Group Name  Enter up to a 16-character name to identify each
channel with meaningful text.

Line Group Phases  Enables the selection of the phase groups for each
line group:
e \Voltage Phase - Select a voltage phase group
for the line group. The units must be V or kV.

® Current Phase - Select a current phase group for
the line group. The units must be A or kA.
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Line Group Channels

Enables the selection of the neutral channels for
each line group:

e \Voltage Neutral - Select a channel to associate
the neutral voltage to this line group. If none is
available select (none).

e Current Neutral - Select a channel to associate
the neutral current to this line group. If none is
available select (none).

Phasor Display This window (Figure 2.65) sets up a TR2000 recorder for exporting PMU

(TR2000 with data using the IEEE C37.118 format and for making differential
synchrophasor synchrophasor measurements.
option)
Input channel selection [X|
Analogue] Digital ] Phase Group ] Frequency] Line Group  Phasor Display l
Information
Local Remote
X | Header : [Defautt Local PMU Headert || X | Headsr:
Station name : |Station 80 S E U NEL R Dfft Remote PMLU.
D : [Bus 230N ID:

Baud rate : 57500 v Period :[2000 =] Peicd : R

Phase group | Analogue | Digttal |

Local Remate
Mo Phase group VA Mo Phase group
1 Bus1 Voltage:

Add

QK | Cancel | | Help

Figure 2.65 Phasor Display
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Differential synchrophasor triggering

In the Phasor display configuration screen there are
two sections, Local and Remote:

e The Local section refers to the recorder that is
currently being configured.

* The Remote section refers to the other recorder
that is being used to make the comparisons.
The details of the Remote section only appear if
the other recorder is currently connected and
set up correctly. Both recorders receive PMU
data from the remote end and compute the
absolute angle difference and rate of change of
angle difference.

C37.118 IEEE Standard for Synchrophasors

Buttons and Fields

Information

Baud Rate

When configured, the TR2000 responds to requests
for Header and Configuration frames. The Data
frames are on by default but can be turned off by
using the Data Off command. The Phasor data is in
signed 16-bit integer Cartesian format. For more
information on the implementation of the C37.118
standard see the TR2000 Application note on
Synchrophasor Output

e Header
e Station Name
e |ID

These three fields uniquely identify the recorder. To
edit the Header text click on the square button to
the left. The communications format conforms to
I[EEE C37.118 that has not yet been ratified.

Sets the Baud rate for the two recorders. The same
rate must be set at both ends of the line. When
selected, the communications link is made from
the Remote comms connector at the rear of the
TR2000.
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Period

Phase Group

Analogs

Digitals

Sets the period used to set the rate at which
synchrophasor data frames are sent and received.
As this value gets lower, the sample rate gets
higher. The same period must be set at both ends of
the line. The unit of period is one hundredth of a
supply cycle; i.e. a period of 200 would output a
PMU data frame every 2 cycles. These frames are
synchronized to the 1PPS frame marker from the
GPS receiver.

This sets the Phase Groups for monitoring by the
recorder.

To select a phase group:

e Click Add.

To remove a phase group:

e Select it and click Remove.

The order in which phase groups are added is
important. When differential phasor triggering is in
use, the phase group at the local end is compared
with the phase group at the remote end that has the
same number. The maximum number of phase
groups is 10.

Differential synchrophasor triggering is set up in
the Disturbance Triggers - Phase Difference
window.

Select analog channels for inclusion in the PMU
output frame. These would normally be inputs that
are not used in the generation of the selected Phase
Groups. Analog channels are not used for
differential triggering.

Select the digital channels for inclusion in the PMU
output frame.

AMETEK 1086-339 Rev. A 11/05

2-77



Display Station 32 Software
]

Input Channel  To configure input channels:

Operations 4 = cjck Input channels and the Input channel selection dialog appears
(Figure 2.66).

Input channel selection g|

Analogue l Drigital ] Fhase Group ] Frequenc:y] Line Group]

Channel Mame | Mominal | FSD Units | Phaze Ctn. | AC/DC | Frequency Ch.

1: Engr'g Am... 141140 A -3.000 Second

2 EngrgdAm.. 120000 141140 A -3.000 AC Second

3 Englgdm.. 120000 141140 A -3.000 AC Second

4 zpare RO.OOD  foooo0 W 0.000 OFF Mone

5 Engr'g'ol.. 480000 1080.B00 0.000 AL Mone

B Engr'g'ol.. 480000 1080.B00 0.000 AL Mone

T Engr'g'ol.. 480000 1080.B0O 0.000 AL Mone

8 zpare RO.OOD  foooo0 W 0.000 OFF Mone

Analogue Channel Parameters
Channel Mame: |Engr'g Amps lo

Frequency Channel: |Second- E Engr'g Vol Vb- j Full Scale: 141.140

Channel Setup: [AC - Units: |4 -

Phase Corection: |-3.0000 DEG

QK | Cancel | | Help |

Figure 2.66 Input Channel Selection - Analogue Tab

2. Configure the Analogue tab by:

Entering/editing the Channel Name.

Selecting a channel in the display area.

Using the down arrow to select a Frequency Channel.
Use the down arrow to select a Channel Setup.

Enter values for Nominal and Full Scale.

Use the down arrow to select Units.

® e a0 T

Enter a Phase Connection.
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3. Configure the Digital tab by (Figure 2.67):

© o0 T

X

Input channel selection

Analogus  Digital ]Phase Group ] Frequenc:y] Line Group]

Channel Mame Mormal State i In...
Open Bx

2 Digital 2 Open Mo
3 Digital 3 Open Mo
4. Digital 4 Open Mo
5. Digital 5 Open Mo
E: Digital & Open Mo
7. Digital 7 Open Mo
8. Digital 8 Open Mo
9: Digital 9 Open Mo
10: Digital 10 Open Mo
11: Digital 11 Open Yes
12: Digital 12 Open Yes
13 Digital 13 Open Yes
14: Digital 14 Open Yes
15: Cross-trigger Open Yes
16: Digital 16 Open Yes
Digital Channel Parameters

Mormal state

Channel Mame: |Digital 1 + Open  Closed
InUse

I¥ Enable channel profiling " Yes * Mo

QK | Cancel | | Help |

Figure 2.67 Input Channel Selection - Digital Tab

Entering/editing the Channel Name.
Selecting a channel in the display area.
Click a Normal state radio button.

Click an In use radio button.

Click Enable channel profiling, if required.
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4. Configure the Phase Group tab by (Figure 2.68):

X

Input channel selection

Analogue] Digital ~ Phase Group lFrequency] Line Group]

| Phase Group Mame | Phase & | Phase B | Phase C | Units | Set-up |
1: Engineering &... 3 2 1 A

2 Engineenng Yolt 5 b i ki Phase ta Phaze
3 spare 1 2 3 A

— Phase Group Channels
Phase Group Name:  |Engineering Yaolt

Yoltage Set-up Fhase & | & EngrgWoltVabh V] =

(* PhasetaPhase { Phase to Neutral

Phase B: | 6 EngrgVolt Vbc V]

Flicker Phase Group: | 2: Engineering Yolt [v) - Phase C: | 7: EngrgVolt Ve-a V] v

QK | Cancel | | Help |

Figure 2.68 Input Channel Selection - Phase Group Tab

a. Entering/editing the Channel Name.
b. Selecting a Phase Group Name in the display area.

Using the down arrow to select a Phase Group Channel for
each phase.

d. Using the down arrow to select a Flicker Phase Group.
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5. Configure the Frequency tab by (Figure 2.69):

X

Input channel selection

Analogue] Drigital ] Phase Group  Frequency l Line Group]
Frequency measurement channel one Frequency measurement channel bwao

Channel | & Engr'g Volt Vbo hd

Channel: |k

Mote

Changes made to the frequency channels in an on-line configuration will not take
effect until the configuration haz been zent to the recorder.

QK | Cancel | | Help |

Figure 2.69 Input Channel Selection - Frequency Tab

e Using the down arrow to select a channel for Frequency
measurement channel one and Frequency measurement channel
two, if required.
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6. Configure the Line Group tab by (Figure 2.70):

X

Input channel selection

Analogue] Drigital ] Fhase Group ] Frequency  Line Group l

| Line Group Mame | oltage Phase | Currert Phase | oltage Neutral | Current MNeutral |
1:Engr'g Service  Engineering ... Engineering ... Mone Mone
2 spare Engineering ... spare
Line Group Phases
Line Group Mame: |spare oltage Phase: | 2. Engineering Yolt [] j
Current Phase: | 3 zpare [A) j
Line Group Channels
Woltage Meutral: |N0ne j
Current Meutral: |N0ne j
QK | Cancel | | Help |

Figure 2.70 Input Channel Selection - Line Group Tab

a. Entering/editing the Line Group Name.

b. Using the down arrow to select a Voltage Phase and Current
Phase for the Line Group Phases.

c. Using the down arrow to select a Voltage Neutral and a Cur-
rent Neutral for each Line Group Channel.

7. Configure the Phasor Display tab by (Figure 2.65 on page 2-75), if
applicable, by:

a. Clicking Add to add a new Phasor group on the Phasor Group
tab.
b. Entering Header, Station name and ID names.

c. Using the down arrow to select a Baud rate and Period.
8. Click OK.
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Peripherals Use this window (Figure 2.71) to set up the peripheral devices for the
recorder. The actual items shown depend on the type of recorder and the
options chosen at time of order.

There are six peripherals available:

Modem - Sets up a modem-to-modem connection between the
recorder and Display Station. If the modem is internal to the
recorder the default port is COM 3. This leaves the rear port
(COM 2) for DNP, serial time code or synchrophasor (TR2000).

Fax - Sets-up a recorder to fax records on auto-call. This uses the
fact that the data modem is also fax compatible. The fax output of
a record is similar to the printed output from the recorder.

Network - Shows the connection parameters of a recorder when it
is connected over a network.

Printer - 1s only available if there is a printer selected on the
configuration switches of the recorder.

Distributed Network Protocol - Edit the parameters for a DNP
connection, if embedded in the recorder firmware.

Serial clock - Is only available when the recorder is configured for
linking to an external serial clock. The clock is connected through
the recorder's rear serial port. This option cannot be used at the
same time as the DNP 3.0 option. This is also used for some
IRIG-B systems. The addition of a PC 104 card or similar device
allows a serial time interface in parallel with DNP or PMU.
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Peripherals List

Madem l Network] Fax ]

Modem string Auto call
v Init. string: ATEF M ~~~~ATE1Q050
W Dialing prefis: [ATDT TR [Rie e

Communications port

Baudrate: |57600 i
Connect time: |60 seconds
DTR control Fetry pauze: |5 zeconds
™ Drop DTR when no connection active. Fietrias: ’3_
Inactivity timer

Dizconnect modem and network, connection after inactivity of: |30 minutes

Recorder Peripherals... g]

Auto call parameters

Cancel |

Figure 2.71 Recorder Peripherals - Modem Tab

Modem Tab Buttons and Fields

Modem String
Init String

Dialing Prefix

Click the check box and enter an initialization
string for the modem. The character "M translates
to an ASCII carriage return and ~ translates to a
half second delay (entered between commands).
The default initialization string, which is suitable
for most modems, is:

AT&F AM~~~~ATSO=1"M
For US Robotics modems the initialization string is:
AT&F "M~~~~ATET&B1C1&D250=257=120"M

Click the check box and enter the string that
precedes the phone number. This is used to
determine the type of dialing — tone or pulse. This
normally is:

ATDT
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Communications port

Baud rate

Inactivity timer

Select the data rate for the recorder to talk to the
modem. This should be greater than the connect
speed of the modem: i.e. for a 33600 modem use a
baud rate of 57600.

Enter the length of time a recorder stays connected
if no communications are occurring (range 2 — 30).
This limits costly long distance bills after
inadvertently leaving a recorder connected.

Auto-call
Switch on and the recorder automatically calls the
PC when a new fault is recorded.
NoTE Auto-call is via either modem or TCP/IP, not both.
| Phone Number Enter the number to dial.
[ J

Auto-call parameters

Connect time

Retry pause

Retries

DTR control
Fax Tab
Buttons and Auto fax
Fields

Phone number

Init string

Enter the amount of time a recorder waits for a call
to be answered (range 3 — 300).

Enter the length of time between the end of one
dial attempt and the start of the next (range 0 —
999).

Enter the number of times a recorder tries to
connect to a PC before giving up (range 0 — 99).

Activate to drop DTR when the connection is
inactive. This required for some modem:s.

Click either/both buttons to activate: Alarms and
Records:

o Alarms sends internal alarms to the fax when
they occur.

e Records sends transient records to the fax when
they occur.

Enter the fax phone number.

Enter the init string for the recorder modem.
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Fax options

Comms Options

Use the drop downs to select display options for
the target fax. They are not normally changed from
the defaults.

Use the drop downs to select the communications
options between the recorder and the target fax.
These are not normally changed.

Connection Parameters

Attempt pause Enter the length of time to delay between each
attempt at dialing the fax.
Attempts Enter the number of times to try re-dialing the fax
before quitting.
Network Tab
Buttons and Network Parameters
Fields IP Address, IP Subnet Mask and Router IP Addr
Enter values in the fields to give the recorder a
unique identity on the network. These parameters
can only be changed when the recorder is
connected to the PC directly using the RS-232 port.
Auto-call
Auto-call Switch on and the recorder automatically calls, via
TCP/IP, the PC when a new fault is recorded.
IP address Enter the address of the host PC. If this is used the

Auto-call connection parameters

Retry pause

Retries

Router IP Addr must also be entered. The host PC
must have a fixed address. DCHP is not supported.

Enter the number of seconds a recorder waits after
trying to connect to a PC before trying again (range
0-999).

Enter the number of times the recorder attempts to
connect to the PC (range 0 — 99).

Distributed Network Protocol Tab (DNP 3.0)

Buttons and Fields

DNP Parameters

IED Address

Set a number to identify the recorder on the
network (range 1 — 65534).
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Printer Tab (TR100,
Buttons and Fields

Serial Clock Tab
Buttons and Fields

Transmission delay  Set the time to disable the master transmitter on an
RS485 network (range 0 — 65535) (not currently

used).

Data Link Confirm

Confirm mode Set as Never, Sometimes or Always. The default
value is Never.

Retries Set the number of times the recorder retries to
connect if Data Link confirmation is required
(range 0 — 255).

Time-out Set the time the IED waits for a Data Link

confirmation. Valid numbers are 0 — 65535.
Select/Operate arm time

Set the time period after the select command is
received that the operate command is performed
(range 0 — 65535) (Not currently used.)

Communications port

Enter the Baud rate of the recorder's rear serial
port.

TR100+ & TR2000)

Printer type Select a printer type from the drop down. This
defines the escape sequences used by the recorder
to set the output printer for graphics printing. The
range of available printers includes dot matrix, ink
jet and laser types. Most printers can be set to
emulate the Epson FX80 or IBM Proprinter.

Auto print Select Auto print and the recorder prints all records
and events as they occur. This can be switched off
during set-up to disable records generated during
testing from being printed.

Serial Clock parameters

Time Code Select a time code type. LER (RCC8000), NGTS
3.7.9 & IRIG-B are supported.
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Baud rate Select the baud rate for communication. IRIG-B
defaults to 9600 baud.
Serial Format Select the appropriate data bits, parity and stop bits

for communication with the clock. For NGTS 3.7.9
the default format is 7 data bits, 2 stop and even
parity. IRIG-B defaults to 8 bits, 1 stop and no
parity.

Peripherals  To configure the peripherals list:

Operations 1. Click Peripherals and the Recorder Peripherals dialog appears with

the Modem tab active (Figure 2.72).

Recorder Peripherals. .. @

Peripherals List

Madem l Network] Fax ]

Modem string Auto call
v Init. string: ATEF M ~~~~ATE1Q050
¥ Dialing prefix ’—ATDT on/ofF - Phone number:

Communications port
Auto call parameters

Baudrate: |57600 i
Connect time: |60 seconds
DTR contral Retry pause:|5  seconds
™ Drop DTR when no connection active. Fietrias: ’3_
Inactivity timer

Dizconnect modem and network, connection after inactivity of: |30 minutes

Cancel |

Figure 2.72 Recorder Peripherals List - Modem Tab

2. Configure this tab by:
a. Clicking the Int. String and Dialing prefix check boxes to acti-
vate the fields and enter values, as required.

b. Using the down arrow to select a Communications port Baud
rate.

c. Click on/off in Auto call and enter a Phone number, then
enter values in all the Auto call parameter fields.

d. Click the Drop DTR when no connection active check box.
e. Enter a value in the Inactivity timer field.
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3. Configure the Network tab by (Figure 2.73):

Recorder Peripherals. ..

Peripherals List

Modem NEtWUTk]Fax ]

Metwork Parameters
IP Address: (IIEXRNREE

IP Subnet Mask:|255.256.0.0

Router IP Addr.:|10.42.0.1
HUB details

IP Address:
Auto call

QF IF Address: |192.168.0.93

Auto call connection parameters

Fietry pause:’a zeconds Hetries:’S_

Cancel |

0K

Figure 2.73 Recorder Peripherals List - Network Tab

a. Entering values in the IP Address, IP Subnet Mask, and Router
IP Addr fields.

b. Clicking on/off in Auto call and entering:

* An IP Address
® Retry pause and Retries.
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4. Configure the Fax tab by (Figure 2.74):

Recorder Peripherals... g]

Peripherals List

Modem] Metwark,  Fax l

Auto fax

O Phiare rumber: |EIEIEY
On7OFF On7OFF

Alamms Records Init string : |AT&EF M~~~
Fax options

Page length : | Unlimited ¥ | Wertical resolution : |Fine, 196 Ipi +
Scan line time : | Coarse 0 mz Fine 0 mz -

Comms options

Bit rate : | 9600 - Modem class : |Auto detect -

Flows control : - |Hardware flow contral

Connection parameters

Atternpt pause: |5 zeconds Attempts ’3_

Cancel | (] 8 |

Figure 2.74 Recorder Peripherals List - Fax Tab

a. Clicking on/off for Alarms and/or Records and entering:
* A Phone number
* An Int string

b. Using the Fax options down arrows to select a:
e Page length

e Scan line time - recommended setting is Coarse 10 ms,
Fine 5 ms

e Vertical resolution
c. Using the Comms options down arrows to select a:
e Bit rate - set the speed no faster than 1/4 the modem speed
e Flow control
e Modem class
d. Entering values in the Connection parameters:
e Attempt pause
e Attempts

5. Click OK.
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Password Use this dialog to configure password security to the connected recorder.
Password  To add a password:
Operations 4 Click Password.

The Recorder Password Dialog appears (Figure 2.75).

Recorder Password

Type and confim pazsword... [6 - 10 characters]

Ametek RIS Eng
Type Password:
Confirm Password:

Save Password: v

Cancel

Figure 2.75 Recorder Password

Enter a password in Type Password and Confirm Password.

3. Click the Save Password check box to save the password as part of
the recorder's network details allowing for seamless connections to
that recorder in the future.

4. Click OK.
The Recorder Configuration window reappears.

5. Click Setup to assign the password to that recorder.

Transient Trigger Use this window (Figure 2.76) to set up the conditions that make a
Settings recorder recognize a fault condition and transient record. There are five
tabs for transient trigger settings:
e Analog Tab
e Digital Tab

e Phase Group
e Frequency
e External (PQR)
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Trigger Settings g]
Analogue l Drigital ] Fhase Group] Frequenc:y]
Channel Mame Mominal FSD Unitz | Over | Under | ROC | Cycles | THD
1: Engr'g Amps |c 141.140 A z 75
2 Engr'g Ampsz | 120,000 141,140 A Fis)
3 EngrgAmpzla 120000 141,140 A Fis)
4 zpare R0.000 100,000 W
5 Engr'gYoltYab  480.000 1060600 10 89
E: Engr'gYoltVb-c  480.000 1060600 10 89
7 Engr'oYoltVc-a  480.000 1060600 10 89
8 zpare R0.000 100,000 W
Over trigger
125 = [y & F0x -
OAEE: =
Under trigger
7 =% EINIEN - L0z -
Q= =
Fiate of change trigger
500 % g - Cycles
Q mo=x
THD Trigger
@ ’E e 0 Time [ms] 25
ON7OFF = ]
LL= * of nominal
QK | Cancel | | Help |

Figure 2.76 Trigger Settings - Analogue Tab

Analog Trigger
Tab
TR100).
Buttons and Fields
on/off

Four types of triggering can be set for the analog channels: Over Trigger,
Under Trigger, Rate of Change and THD (or Sub-cycle drop out for a

Enables/disables each trigger type.

Over trigger/Under trigger indicator

Channel Name

Over Trigger %

Each has a triggered state indicator to the right of
the controls. When a recorder is connected, if
either of the level trigger values causes a trigger
condition, then this indicator turns red as a
warning. This is an indication only and may not be
accurate if the waveform is distorted.

Select the analog channel for which the triggering
levels are to be set.

Sets a high threshold which, when exceeded by a
single cycle RMS level of the channel, causes a
trigger condition. The trigger condition continues
as long as the signal is over the threshold level.
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The blue background box shows the actual RMS
value that the channel has to reach before
triggering. The threshold is calculated as a
percentage of the channel’s nominal value.

Under Trigger % Sets a low threshold which, when dipped below by
a single cycle RMS level of the channel, causes a
trigger condition. The trigger condition continues
as long as the signal is under the threshold level.

The blue background box shows the actual value
that the channel has to dip below before triggering.
The threshold is calculated as a percentage of the
channel’s nominal value.

Hysteresis - Over trigger/Under trigger

Dictates the difference between the levels required
to initiate and terminate a level trigger. The value is
defined as a percentage of the channel’s nominal
value. For example, a 150% over trigger with a 5%
hysteresis requires the input level to exceed 150%
of the nominal value to start a trigger condition and
a level of less than 145% to end it. Hysteresis is
most useful for stopping multiple triggers being
generated if the signal level is close to the trigger
level.

Rate of change trigger

This is a more sensitive mode than threshold
triggering, as it is independent of normal input
variations, i.e. the daily and annual cycles of load
current. For correct application, the pre-fault
length must be longer than the duration of the rate
of change. Rate of change triggering is based on a
peak signal measurement in the TR100 and an
RMS signal in the TR2000, TR100+ and PQR. Two
values are required to define a rate of change
trigger:
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% - Select the percentage change in the input level
over which the change is measured. The
percentage is that of the pre-fault level so the
absolute change is smaller for smaller signals. The
minimum change that triggers a record is
equivalent to 1% of the full-scale value. The
change can be positive or negative.

Cycles - Select the number of cycles over which
the change is measured.

Sub Cycle Drop Out (TR100)

Activate this trigger mode for very subtle single
cycle distortion events to be recorded. The purity
of the input signal is measured and variations are
recorded as a percentage difference in the area of
the input signal relative to a sinusoidal waveform
with the same peak amplitude. Enter the difference
in the field, the minimum being 5%. For this trigger
mode the trigger point is marked as the start of the
half cycle that contains the variation.

Total Harmonic Distortion (TR2000, TR100+ & PQR)

Waveform Display

Activate this trigger mode and set the percentage
(%) to use the TR2000, TR100+ & PQR for quality
monitoring. The maximum permissible level of
THD can be set for each channel. THD is
computed using the fundamental and RMS values
every half cycle. This trigger responds to single
cycle events.

Shows a waveform if a recorder is currently
connected and displays the signal from the
currently selected channel. Over and Under
triggers appear on the display as blue and green
lines respectively. Hysteresis values are indicated
by dashed lines.

At the bottom of the display, two edit boxes show
the signal RMS value, in real units and as a
percentage of the defined nominal value. This is an
estimate based on peak values and will not be
accurate if the waveform is distorted.
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Digital Tab Figure 2.77 shows the Digital tab.

Trigger Settings

Analogus  Digital ]Phase Group] Frequenc:y]

Channel Mame | Enabled | Trigger... | Fetun To Mor... | Curent State
Maormal
2 Digital 2 On Edge Qff Mormal
3 Digital 3 On Edge Qff Mormal
4. Digital 4 On Edge Qff Mormal
5. Digital 5 On Edge Qff Mormal
E: Digital & On Edge Qff Mormal
7. Digital 7 On Edge Qff Mormal
8. Digital 8 On Edge Qff Mormal
9: Digital 9 On Edge Qff Mormal
10: Digital 10 On Edge Qff Mormal
11: Digital 11 On Edge Qff Mormal
12: Digital 12 On Edge Qff Mormal
13 Digital 13 On Edge Qff Mormal
14: Digital 14 On Edge Qff Mormal
15 Cross-tig...  On Level Mdd Mormal
16: Digital 16 On Edge Qff Mormal
Channel Details Trigger Type
Channet 2] C Level
ON7OFF
Current State: ' Edge
I Return ta Marmal
Debounce: '@ ms

QK | Cancel | | Help

Figure 2.77 Trigger Settings - Digital Tab

Buttons and Fields
Channel details

Current State

on/off

Trigger Type

Displays the name of the channel currently
selected.

Displays the current state of the channel, either
Normal or Alarm, if a recorder is currently
connected.

Enables/disables triggering on the selected
channel.

Level triggering causes triggering when the channel
goes from normal to alarm state and keeps
recording until the channel returns to normal state.
Edge triggering, in concert with selecting the
Return to Normal check box, causes both the
Normal to Alarm and Alarm to Normal changes to
generate a minimum length record, if this is the
only trigger present.
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Debounce

Phase Group
Tab

Trigger Settings

Analogue] Digital  Phase Group l Frequenc:y]

Set a debounce value for all the digital input
channels. This can be from 1 to 10 ms. Inputs must
remain stable for this time before a change of state
is recognized. The transition time is taken as the
original change of state.

Figure 2.78 shows the Phase Group tab.

3

Phase GroupMame | & [ B [ | Units | 100%

|Zer0 | MNeg | Owver | Under | ROC | Cycles |

1: Engineering A...
2 Engineering Volt

Zern sequence tigger

0.0 Eli #

ONsOFF

ONsOFF

Over trigger

O o ==

ONsOFF

Under trigger

O o ==

ONsOFF

Megative sequence trigger
10.0 Eli %

Positive sequence tigger

3
5

2
[

7
7

&
W

120.000
430.000

1000

10

3 Engr'g Amps la

Fiate of change trigger

12.00 [ O 1 =z
ONsOFF
g 3: Cycles
12.00 A 1} Time [ms] 25

1 [

Pos: QAT =

| Help |

Figure 2.

Buttons and Fields

Phase Group Name

Channel Names

on/off

78 Trigger Settings - Phase Group Tab

Lists box holds a list of the phase groups for the
recorder. To edit the trigger settings for a phase
group, select it from the list.

Displays the phase group constituent channels (A,
B & C) and the nominal value for the first channel
(100% =). This nominal value is used as a
reference for calculating the thresholds of the
phase group triggers.

Enables/disables each type of triggering.
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Zero Sequence Trigger

The zero sequence value is calculated by adding
the three components of the phase group with no
vector rotation. In a balanced system the result is
zero.

% Enter a percentage of the nominal, which the
magnitude of the result exceeds before a fault is
triggered. In the TR2000 and TR100+ this can be
set to a resolution of 0.1%.

Negative Sequence Triggering

The negative sequence value is calculated by
adding the three components of the phase group
with negative vector rotation. In a balanced system
the result is zero.

% Enter a percentage of the nominal, which the
magnitude of the result exceeds before a fault is
triggered. In the TR2000 and TR100+ this can be
set to a resolution of 0.1%.

Positive Sequence Triggering (TR2000 & TR100+)

The positive sequence value is calculated by
adding the three components of the phase group
with positive vector rotation. In a balanced system
the result equals the nominal value.

Over Trigger Enter a percentage of the nominal that the
magnitude of the result exceeds before a transient
record is triggered.

Under Trigger Enter a percentage of the nominal that the
magnitude of the result dips below before a
transient record is triggered.

Rate Of Change Trigger (TR2000 & TR100+)
Rate of Change trigger

Select a percentage by which the rate of change
must change before causing a trigger situation. The
trigger is calculated from the rate of change of the
result of the positive sequence calculation.

Cycles Enter the number of cycles across which the rate of
change is calculated.
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Frequency Tab

Waveform Display

Displays the waveform if a recorder is currently
connected showing the signals from the selected
phase group. Below the display the computed
positive, zero and negative sequence levels are
displayed. This is also a convenient way to verify
proper input wire and system configuration.

Triggered State Indicator

The sequence triggers (+, - and 0) have a triggered
state indicator. When a recorder is connected, if
any of the set values of the triggers would causing a
trigger condition, then this indicator becomes red
as a warning.

A TR2000 recorder can have two frequency channels, a TR100 and

TR100+ only one.

Figure 2.79 shows the Frequency tab.

Trigger Settings

Over trigger

@ @x=

ONsOFF

Over trigger

ONsOFF

Analogue] Digital ] Phase Group  Frequency l

Frequency measurement channel 1

[UEULEIRE 5 Engr'g Yol Va-blv]

Frequency measurement channel 2

[MELUEER E: Engr'g Valt Vb-clv)

@ E0.6 Eli Hz

Frequency difference

Current frequency : (IR

Fiate of change trigger

@ 1 3: Hz |3 3: Cycles

ONsOFF

Under trigger
Hz @ 596 - Hz
ON7OFF

Current frequency :

Fiate of change trigger

@ 1 3: Hz |3 3: Cycles

ONsOFF

Under trigger

@ 594 - Hz
ON7OFF

Frequency difference trigger

Current frequency difference :m Hz @ 03 3: Hz
ON7OFF
QK | Cancel | | Help |

Figure 2.79 Trigger Settings - Frequency Tab
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Buttons and Fields
on/off Enables/disables each type of triggering.
Frequency measurement channel 1 & 2

Both of these sections have identical functions. For
a TR100 or TR100+ configuration, the Frequency
measurement channel 2 is disabled.

Channel 1/Channel 2

Displays the name of the channel selected to act as
the frequency channel.

Current Frequency  Displays the frequency currently being measured
for a connected recorder.

Under Trigger Enter a lower frequency limit. If a frequency is
detected which is less than this setting for greater
than two cycles then the recorder is triggered.

Over Trigger Enter an upper frequency limit. If a frequency is
detected which exceeds this setting for greater than
two cycles then the recorder is triggered.

Rate of change trigger

Enter two values to define a rate of change of
frequency trigger:

e Rate of change trigger - the change in absolute
frequency.

e Cycles - the number of cycles over which the
change is measured.

The maximum interval for rate of change is 8
cycles. Both positive and negative changes are
recorded. Only changes within 40 - 60 Hz are
accepted for a 50 Hz system and only changes
within 50 — 70 Hz are accepted for a 60 Hz system.

Frequency difference (TR2000)

Displays the difference in frequency between
frequency channel 1 and frequency channel 2 for a
connected recorder. For a TR100 or TR100+
configuration, the Frequency difference section is
disabled.
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Frequency difference trigger (TR2000)

Enter a value in Hz as the difference in frequencies
of frequency channel 1 and frequency channel 2
that if exceeded causes a frequency difference
trigger.

Analogue channel range (PM)

External Tab (PQR)

Select the range of Analogue channels to pick from
by clicking on the Analogue channels drop down,
then click on the required range. If the current
configuration belongs to a pseudo recorder then
triggering for frequency channels can be set up for
each individual recorder. For Frequency difference
triggering the two source channels must be in the
same recorder.

Select a radio button for the normal state of the
PQR digital input that triggers the recorder. This
input is not recorded. A normally closed contact
has current flowing through the input circuit.
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Disturbance Use this window (Figure 2.80) to set up the conditions that makes a
Triggers (TR2000) TR2000 recorder recognize a disturbance fault. There are eight trigger
tabs:

* Analog Fundamental - Sets up a recorder to trigger on changes to
the fundamental of an analog channel. There are three types of
trigger available: Over trigger, Under Trigger and Rate of Change
Trigger.

e Power - Sets up a recorder to trigger on variations of power of a
line group.

e Voltage Imbalance - Is the ratio of the negative phase sequence
over the positive phase sequence expressed as a percentage.

e Power Factor - Sets the conditions that cause a disturbance record
trigger due to a change in the power factor of a line.

* Impedance - Set up the TR2000 recorder to trigger due to
impedance changes of a line group.

* Power oscillation - Set up triggers to trigger the recorder on power
oscillations. The phase groups to be used for each line group
measurement are specified in the Input channels - Line Group
window.

* frequency oscillation - Set up triggers to trigger the recorder on
frequency oscillations. The channels to be used for frequency
measurement are specified in the Input channels - Frequency
window.

® Phase difference (synchrophasor) - Set up a synchrophasor trigger.
Before this trigger is set up, set up the Phasor measurement
channels on the Input Channels - Phasor Display window.
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Disturbance Trigger Settings f@

Woltage imbalance ] Power factor ] Impedance ]
Analogue Fundamental l Frequency oscillation ] Power oscillation trigger ] Power ]
Channel Mame Mominal | Units | Owver | Under | ROC | Cycles | »~

1:EngrgAmpslc 120000 A
2 Engr'g Ampsz | 120,000 A
3 EnglgAmpzla 120000 A
4 zpare BOOO0 W
W
W

5 EngrgVoltva-b 480000 W

E: Engr'g Volt Vb-c 480,000

7. Engr'gVoltVe-a 480,000 &
O emara ENOON

Over trigger

ONsOFF

Under trigger

ONsOFF

Fiate of change trigger

50.0 3: b4 g 3: Cycles

ONsOFF

QK | Cancel | | Help |

Figure 2.80 Disturbance Trigger Settings - Analogue Fundamental Tab

Analog
Fundamental Tab

Buttons and Fields

on/off Enables/disables each type of triggering.

Analog Channel Select the analog channel to alter. The settings of
the selected channel appear below.

Over Trigger Select a percentage that is a trigger value as a
percentage of the nominal for that channel. If the
magnitude of the fundamental rises above this,
then a disturbance is triggered. The actual trigger
value appears in the blue field to the right.

Under Trigger Select a percentage, which is a trigger value as a
percentage of the nominal for that channel. If the
magnitude of the fundamental falls below this, then
a disturbance is triggered. The actual trigger value
appears in the blue field to the right.
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Hysteresis

Sets the difference between the levels required to
initiate and terminate a level trigger for both Over
Trigger and Under Trigger. The value is defined as a
percentage of the nominal input. For example, a
150% over trigger with a 5% hysteresis requires the
input level to exceed 150% of the nominal input
value to start a trigger condition and a level of less
than 145% to end it. Hysteresis is most useful in
stopping multiple triggers being generated if the
signal level is close to the trigger level.

Rate of Change Trigger

Power Tab

Enter two values to define a rate of change of the
fundamental:

e Rate of change trigger - the amount by which
the fundamental must change as a percentage
of the nominal.

e (Cycles - the number of cycles over which the
change is measured.

Both positive and negative changes are detected.

Figure 2.81 shows the Power tab.

Disturbance Trigger Settings g]

Woltage imbalance
Analogue Fundamental ]

Power factor Impedance ]

Power oscillation tigger Power

Frequency oscillation ]

Line Group Channel :

Apparent power

Over trigger

O = HEE4 14400
ON/OFF T
Fieal power

Over trigger

O ;lﬁz 14400 |84

ON/OFF _T |

Feactive power

Over trigger

(O iz O e

ONAOFF _™ |

1 Engr'g Service

Under trigger

) =60 I e

ON/OFF _T|

ON/OFF _T |

Under trigger

Fiate of change trigger

O ;WX %|1—Eycles

Fiate of change trigger

O~k Ry O S0 % [ ks

OnOFF T | OnOFF v |

Fiate of change trigger

O % ’T 4 = |‘I—E_l,lc:les
ON/OFF — 1]

=]

Cancel |

Help

Figure 2.81 Disturbance Trigger Settings - Power Tab
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Buttons and Fields
on/off
Line Group Channel

Apparent Power

Over trigger

Under trigger

Enables/disables each type of triggering.

Select from the line groups set up in the Line
Group section of the Input Channels window.

Sets the upper limit for the apparent power as a
percentage of the nominal apparent power. When
apparent power exceeds this level, a disturbance
record is triggered.

Sets a lower limit for the apparent power as a
percentage of the nominal apparent power. When
apparent power drops below this level, a
disturbance record is triggered.

Rate of change trigger

Real Power

Over trigger

Under trigger

This setting is a measurement of how much the
apparent power changes over a number of cycles:

* % - sets how much the apparent power must
change.

e (Cycles - sets the number of cycles over which
this change must occur to cause a disturbance
trigger.

Both positive and negative changes are detected.

Sets an upper limit for the real power as a
percentage of the nominal real power. When real
power exceeds this level, a disturbance record is
triggered.

Sets a lower limit for the real power as a
percentage of the nominal real power. When real
power drops below this level, a disturbance record
is triggered.
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Rate of change trigger
This setting is a measurement of how much the real
power changes over a number of cycles:

* % - sets how much the real power must
change.

e (Cycles - sets the number of cycles over which
this change must occur to cause a disturbance

trigger.
Both positive and negative changes are detected.

Reactive Power

Over trigger Sets an upper limit to be set for the reactive power
as a percentage of the nominal reactive power.
When reactive power exceeds this level, a
disturbance record is triggered.

Rate of change trigger
This setting is a measurement of how much the
reactive power changes over a number of cycles:

® % - sets how much the reactive power must
change.

e (Cycles - sets the number of cycles over which
this change must occur to cause a disturbance

trigger.
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Voltage Figure 2.82 shows the Voltage Imbalance tab.
Imbalance Tab
Disturbance Trigger Settings g|
bnalogue Fundamental | Frequency oscilation | Power oscilation tigger | Power |
Yoltage imbalance Power factor | Impedance

Line Group Channel :

Over trigger

QK | Cancel | | Help |

Figure 2.82 Disturbance Trigger Settings - Voltage Imbalance Tab

Buttons and Fields
on/off Enables/disables each type of triggering.
Line Group Channel Select the required line group.
Over trigger Adjust the voltage imbalance ratio.
Power Factor Tab
Line Group Channel

Select the required line group. The trigger details of
the selected line group appear below.

on/off Enables/disables each type of triggering.

Upper Limit Set an upper limit to the true power factor (W/VA).
If the power factor rises above this limit for the
selected line group, a disturbance trigger occurs.

Lower Limit Set a lower limit to the true power factor. If the
power factor falls below this limit for the selected
line group, a disturbance trigger occurs.
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Rate of Change

Displacement Power Factor

Upper Limit

Lower Limit

Rate of Change

Set a trigger on the variation of the power factor:

* % - sets how much the power factor must
change.

e Cycles - sets the number of cycles over which
this change must occur to cause a disturbance
trigger.

For example if these are set to 10% over two
cycles, there must be a 10 % variation within two
cycles for the trigger to occur.

Set an upper limit to the displacement power
factor. If the displacement power factor rises above
this limit for the selected line group, a trigger
occurs.

Set a lower limit to the displacement power factor.
If the displacement power factor falls below this
limit for the selected line group, a trigger occurs.

Set a trigger on the variation of the displacement
power factor:

* % - sets how much the displacement power
factor must change.

e Cycles - sets the number of cycles over which
this change must occur to cause a disturbance
trigger.

For example if these are set to 10% over two
cycles, there must be a 10 % variation within two
cycles for the trigger to occur. Both positive and
negative changes are detected.
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Impedance Tab

Buttons and Fields

Figure 2.83 shows the Impedance tab.

Disturbance Trigger Settings

Analogue Fundamental ] Frequency oscillation ] Power oscillation trigger ] Power
Woltage imbalance Power factor Impedance

2 spa're' 2 Engineerin... 3 spareld)

< ¥
Over trigger

O 1253: Eal 15.00 Ohrns

ONsOFF

Under trigger

O 50 3: 4 .00 Ohrns

ONsOFF

Fiate of change trigger

I

4 G Cycles

QK | Cancel | | Help |

Line Group channel

Over Trigger

Under Trigger

Figure 2.83 Disturbance Trigger Settings - Impedance Tab

Enables/disables each type of triggering.

Select a line group and the line group's impedance
trigger settings appear below.

Enter the percentage of the nominal impedance
that the line group's impedance must exceed
before an impedance trigger occurs. A nominal
value is calculated and appears in the Ohms field
for the line group's impedance from the nominal
voltage and current of that group.

Enter the percentage of the nominal impedance
that the line group's impedance must dip below
before an impedance trigger occurs. A nominal
value is calculated and appears in the Ohms field
for the line group's impedance from the nominal
voltage and current of that group.
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Rate of Change Trigger
Set a trigger on the variation of the impedance:

* % - sets how much the impedance must
change.

¢ Cycles - sets the number of cycles over which
this change must occur to cause a disturbance

trigger.
Power Figure 2.84 shows the Power Oscillation tab.
Oscillation Tab
Disturbance Trigger Settings 53
Voltage imbalance | Pawer factor | Impedance
dnalogue Fundamentsl | Frequency oscillation Power ascillation trigger ] Power |

Line Group Channel : 1 Engr'g Service

Band 0.1 - 0.3 Hz

O = R - -

1.00 Seconds
onvore |

Band 0.3-0.7 Hz

- 5.00 % EA

2l
ONsOFF _v]

1.00 Seconds
Band 0.7 - 3.0Hz

- 5.00 % EA

2l
ONsOFF _v]

1.00 Seconds

Band3.0-15.0Hz

‘e B

— | 1.00 Seconds
On/OFF T

QK | Cancel | | Help |

Figure 2.84 Disturbance Trigger Settings - Power Oscillation Tab

Buttons and Fields
on/off Enables/disables each type of triggering.
Line Group Channel
Specifies the line group for triggering.

Band For each line group there are four frequency bands
within which triggers are set. Each band represents
a different rate within which the real power may be
changing.

% Sets, for each band, a threshold of the power
oscillation above which a trigger occurs.
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Frequency
Oscillation Tab

Buttons and Fields

Seconds

Enter a dwell time in seconds. This is the length of
time for which the rate of change of power must
remain above the threshold for a trigger to occur.
This can be set to 0 if required.

Figure 2.85 shows the Power tab.

Disturbance Trigger Settings g]
Woltage imbalance Power factor ] Impedance
Analogue Fundamental Frequency ascillation Power oscillation trigger ] Power ]
Frequency channel 1 oscillation triggers Frequency channel 2 oscillation tiggers
LELLERM 5 Engr'gValtVab Charnel 2 R A
Band 0.1 - 0.3 Hz Band 0.1 - 0.3 Hz
O = Hz | |1 Seconds O = [om Hz | n Seconds
ondoFF T | anOFF T |
Band 0.3-0.7 Hz Band 0.3-0.7 Hz
O |00 Hz | 1 Seconds O |00 Hz 1 Seconds
ON/OFF _T | ON/OFF T
Band 0.7 - 3.0Hz Band 0.7 - 3.0Hz
O |00 Hz | 1 Seconds O |00 Hz 1 Seconds
ON/OFF _T | ON/OFF T
Band 3.0-15.0 Hz Band 3.0-15.0 Hz
()= oot w fi Seconds | | | | (o) = [om w2 | [i Seconds
ondoFF T | anOFF T |
QK | Cancel | | Help |

Figure 2.85 Disturbance Trigger Settings - Frequency Oscillation Tab

on/off
Channel 1/Channel 2

Band

%

Enables/disables each type of triggering.

Displays frequency channels.

For each frequency channel there are four bands
within which triggers are set. Each band represents
a different rate within which the frequency may be
changing.

Sets, for each band, a threshold of the frequency
oscillation above which is a trigger.
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Seconds

Enter a dwell time in seconds. This is the length of
time for which the rate of change of frequency
must remain above the threshold for a trigger to
occur. This can be set to 0 if required. Ensure that
when setting this as a time constraint that it is at
least one and a half times the period of the
frequency band.

Analogue channel range (PM)

If the current configuration belongs to a pseudo
recorder then oscillatory triggering for the two
frequency channels can be set up for each
individual recorder. Select the range of Analogue
channels to pick from and then click on the
required range.

Phase Difference (TR2000 with synchrophasor)
Figure 2.86 shows the Phase Difference tab.

ONsOFF

Analogue Fundamental ] Frequency os c:|||at|0n ] Power oscillation trigger ] Power ]
Voltage imbalance

Phasor triggers

Phasor Channel :
Angle difference trigger
SIb5  dg
Rate of change trigger

o5 deg —:I [2 Cycles

] Power factor Impedance Phase Differsnce

Bus‘l

Loc:al

Remate Angle Drf'ferenc:e N A
Tngger Angle
QK | Cancel | | Help |

Figure 2.86 Disturbance Trigger Settings - Phase Difference Tab

Buttons and Fields
on/off

Enables/disables each type of triggering.
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Phasor Channel Set the phase group to be used for a phase
difference trigger.

Angle Difference Trigger

Set the phase difference angle at which the
recorder triggers. The diagram to the right shows
the angle being set in blue.

Rate Of Change Trigger

Set to make the recorder trigger on a change of
angle over a number of cycles.

Phase angle difference

Set the number of cycles over which this phase
difference must occur. Both positive and negative
changes are detected.

If another TR2000 is currently configured for
phasor measurement and connected, the phase
angles of both recorders appear in the diagram.

Trigger  Transient triggers

Operations 1, configure the Transient triggers:

1. Click Transient triggers and the Trigger Settings dialog appears with
the Analogue tab active (Figure 2.87).
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Trigger Settings g]

Analogue l Drigital ] Fhase Group] Frequenc:y]

Channel Mame Mominal FSD Unitz | Over | Under | ROC | Cycles | THD

1: Engr'g Amps |c 141.140

75

2 Engr'g Ampsz | 120,000 141,140
3 EngrgAmpzla 120000 141,140 A Fis)
4 zpare R0.000 100,000 W
5 Engr'gYoltYab  480.000 1060600 10 89
E: Engr'gYoltVb-c  480.000 1060600 10 89
7 Engr'oYoltVc-a  480.000 1060600 10 89
8 zpare R0.000 100,000 W
Over trigger

125 = [y & F0x -
AL =
Under trigger

O 75 E|: % ENN A oz -

ONsOFF

Fiate of change trigger

@) 500 % [p =] Cocles

ONsOFF

THD Trigger

@ ’E 5 0 Time [mg] 25

ON7OFF A QL= = of nominal
k. | Cancel | | Help |

Figure 2.87 Trigger Settings - Analogue Tab

2. Configure the Analogue tab by (Figure 2.87):

a. Selecting a Channel Name in the display area.

b. Clicking on/off for Over trigger, using the spinner, or entering
a value, to set an Over trigger percentage, then using the
down spinner to set a hysteresis percentage.

c. Clicking on/off for Under trigger, using the spinner, or enter-
ing a value, to set an Under trigger percentage, then using the
down spinner to set a hysteresis percentage.

d. Clicking on/off for Rate of change trigger, and using the spin-
ner, or entering a value, to set a Rate of change trigger per-

centage.
NoOTE Multiple channels can be selected and set simultaneously using the Shift
' or CTRL keys, if settings are the same.
o
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3. Configure the Digital tab by (Figure 2.88):

Trigger Settings g|
Analogus  Digital ]Phase Group] Frequenc:y]

Channel Mame | Enabled | Trigger... | Fetun To Mor... | Curent State
1: Digital 1 Ori ge Mormal

2 Digital 2 On Edge Qff Mormal

3 Digital 3 On Edge Qff Mormal

4. Digital 4 On Edge Qff Mormal

5. Digital 5 On Edge Qff Mormal

E: Digital & On Edge Qff Mormal

7. Digital 7 On Edge Qff Mormal

8. Digital 8 On Edge Qff Mormal

9: Digital 9 On Edge Qff Mormal

10: Digital 10 On Edge Qff Mormal

11: Digital 11 On Edge Qff Mormal

12: Digital 12 On Edge Qff Mormal

13 Digital 13 On Edge Qff Mormal

14: Digital 14 On Edge Qff Mormal

15 Cross-tig...  On Level Mdd Mormal

16: Digital 16 On Edge Qff Mormal
Channel Details Trigger Type

Channet 2] C Level
ON7OFF
Current State: ' Edge
I Return ta Marmal
Debounce: '@ ms

QK | Cancel | | Help

Figure 2.88 Trigger Settings - Digital Tab

a. Selecting a Channel Name in the display area.

b. Clicking on/off for Channel Details. The Channel and Cur-
rents State appear in their fields.

c. Clicking a Trigger Type radio button for Level or Edge.
d. Clicking the Return to normal check box, as required.
e. Using the spinner to enter a Debounce time, if required.

NoTE Multiple channels can be selected and set simultaneously, if settings are
' the same.
[
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4. Configure the Phase Group tab by (Figure 2.89):

Trigger Settings g]

Analogue] Digital  Phase Group l Frequenc:y]

Phase Group Mame | A | B | C | Units | 100% | Zero | MNeg | Owver | Under | ROC | Cycles |
1: EngineeringA.. 3 2 1 A 120,000
2 EngineeringVolt 5 6 7 W 480,000
3 1 2 3

Jspare 1 2 3 A 120000

1000 10

Zern sequence tigger

10.0 Eli %
ON7OFF
Megative sequence trigger =

’@X 3 Engr'g Amps la
ON7OFF
Positive sequence tigger
Over trigger Fiate of change trigger
O 10 =z [El A O 10 =z
ON7OFF ON7OFF
Under trigger 8 3‘ Celis
O 10 El: E4l 12.00 A 0 Time [ms] 25

ONsOFF

Pos: QAT =

| Help |

Figure 2.89 Trigger Settings - Phase Group Tab

a. Selecting a Phase Group Name in the display area.

b. Clicking on/off for Zero sequence trigger and using the spin-
ner to set a Zero sequence trigger percentage.

c. Clicking on/off for Negative sequence trigger and using the
spinner to set a Negative sequence trigger percentage.

d. Clicking on/off for Positive sequence trigger Over trigger and
using the spinner to set an Over trigger percentage.

e. Clicking on/off for Positive sequence trigger Under trigger and
using the spinner to set an Under trigger percentage.

f. Clicking on/off for Rate of change trigger, using the spinner to
set a Rate of change trigger percentage and to set the Cycles.

AMETEK 1086-339 Rev. A 11/05 2.115



Display Station 32 Software

5. Configure the Frequency tab by (Figure 2.90):

Trigger Settings g]
Analogue] Digital] Phase Group  Frequency l
Frequency measurement channel 1
[UEULEIRE 5 Engr'g Yol Va-blv] Current frequency : (Sl
Over trigger Under trigger Fiate of change trigger
@ T v | @ s ke @ f; =|He [3 = Cpcles
ON7OFF ON7OFF ON7OFF
Frequency measurement channel 2
[ENLEE £ Engr'o Yol Wb-cly) Current frequency : EIRILS
Over trigger Under trigger Fiate of change trigger
E0.6 Eli H 55.4 Eli H 1 Eli H El
ﬁr z ﬁr z ﬁr = B ool EEElCS
Frequency difference - 8
Frequency difference trigger
Eunentfrequencydifference:m Hz @ 03 = Hz
ON7OFF
(] 8 | Cancel | | Help |

Figure 2.90 Trigger Settings - Frequency Tab

Clicking on/off for Frequency measurement channel 1T Over
trigger and using the spinner to set a frequency value.

Clicking on/off for Frequency measurement channel 1Under
trigger and using the spinner to set a frequency value.

Clicking on/off for Frequency measurement channel 1 Rate of
change trigger, using the spinner to set a frequency and to set

the Cycles.

Repeat a, b and c for Frequency measurement channel 2.
Clicking on/off for Frequency difference trigger and using the

spinner to set a freque

ncy.
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6. Configure the External tab (Figure 2.91) by:

Trigser, Settings g|
Analogue Extemall
External Trigger
" Open
ON7OFF & i
’Tl Cancel | | Help |

Figure 2.91 Trigger Settings - External Tab

p

Clicking on/off for External Trigger.

o

Clicking a radio button:

Open - indicates an NO condition.
¢ Closed - indicates an NC condition.
7. Click OK.
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Disturbance  Click on the Disturbance Triggers button to open the Disturbance Trigger
Triggers  Settings dialog for adjusting the conditions, which indicate a disturbance
fault. (TR2000 only).

Disturbance Trigger Settings g|
Woltage imbalance ] Power factor ] Impedance
Analogue Fundamental l Frequency oscillation ] Power oscillation trigger ] Power ]
Channel Mame Mominal | Units | Owver | Under | ROC | Cycles | »~

1:EngrgAmpslc 120000 A
2 Engr'g Ampsz | 120,000 A
3 EnglgAmpzla 120000 A
4 zpare BOOO0 W
W
W

5 EngrgVoltva-b 480000 W
E: Engr'g Volt Vb-c 480,000
7. Engr'gVoltVe-a 480,000

O emara ENOON b
Over trigger
T

ONsOFF

Under trigger

ONsOFF

Fiate of change trigger

50.0 3: b4 g 3: Cycles

ONsOFF

QK | Cancel | | Help |

Figure 2.92 Disturbance Trigger Settings - Analogue Fundamental Tab

1. Configure the Analogue Fundamentals tab by (Figure 2.92):

a. Selecting a Channel Name in the display area.

b. Clicking on/off for Over trigger, using the spinner to set an
Over trigger percentage, then using the down spinner to set a
hysteresis percentage.

c. Clicking on/off for Under trigger, using the spinner to set an
Under trigger percentage, then using the down spinner to set a
hysteresis percentage.

d. Clicking on/off for Rate of change trigger, and using the spin-
ner to set a Rate of change trigger percentage.

NoTE Multiple channels can be selected and set simultaneously, if settings are
' the same.
LJ
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2. Configure the Frequency Oscillation tab by (Figure 2.93):

3

Disturbance Trigger Settings

Woltage imbalance ] Power factor Impedance

Analogue Fundamental Frequency ascillation Power oscillation trigger ] Power ]
Frequency channel 1 oscillation triggers Frequency channel 2 oscillation tiggers

[BGETIERIE 5 Engr'g Yol Vab Channel 2 : =

Band 0.1 - 0.3 Hz Band 0.1 - 0.3 Hz

O = Hz | |1 Seconds O = [om Hz | n Seconds

ondoFF T | ondoFF _T |

Band 0.3-0.7 Hz Band 0.3-0.7 Hz

O |00 Hz | 1 Seconds O |00 Hz 1 Seconds

ON/OFF _T | ON/OFF T

Band 0.7 - 3.0Hz Band 0.7 - 3.0Hz

O |00 Hz | 1 Seconds O |00 Hz 1 Seconds

ON/OFF _T | ON/OFF T

Band 3.0-15.0Hz Band 3.0-15.0 Hz

()= oot w fi secons | | | [ () = oot w= | [ Seconds

ondoFF T | ondoFF _T |

QK | Cancel | | Help |

Figure 2.93 Disturbance Trigger Settings - Frequency Oscillation Tab

a. Clicking on/off for Frequency channel 1 oscillation triggers
bands, using the spinners to set the frequency and entering a
time in the field.

b. Repeat a for Frequency channel 2 oscillation triggers.
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3. Configure the Power oscillation trigger tab by (Figure 2.94):

Disturbance Trigger Settings f@

Woltage imbalance ] Power factor ] Impedance ]
Analogue Fundamental ] Frequency oscillation Power oscillation trigger l Power ]

Line Group Channel :

Band 0.1 - 0.3 Hz

‘e 2 B

ONsOFF z |

1.00 Seconds

Band 0.3-0.7 Hz

@) ;JW %

1.00 Seconds
anvore 7|

Band 0.7 - 3.0Hz

@) ;JW %

1.00 Seconds
anvore 7|

Band3.0-15.0Hz

O —All R -

ON/OFF )

1.00 Seconds

QK | Cancel | | Help |

Figure 2.94 Disturbance Trigger Settings - Power Oscillation Tab

a. Using the spinners to select a Line Group Channel.

b. Clicking on/off for each band, using the spinners to set the
power percentage and entering a time in the field.
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4. Configure the Power tab by (Figure 2.95):

Disturbance Trigger Settings g|
Woltage imbalance ] Power factor ] Impedance ]
Analogue Fundamental ] Frequency oscillation ] Power oscillation trigger Power
Line Group Channel : 1 Engr'g Service
Apparent power
Over trigger Under trigger Fiate of change trigger
<[iz5 o G kv eI - -0 =0 %=
QF; QF = g4 57 50 (A% Qr = = |‘I— Cycles
Fieal power
Over trigger Under trigger Fiate of change trigger
=15 = e <60 = % [T oy
ok Ok R O s
Feactive power
Over trigger Fiate of change trigger
(O “riz [l e (O [0 % =i cycks
ONZOFF Y | nzorF =]
QK | Cancel | | Help |

Figure 2.95 Disturbance Trigger Settings - Power Tab

a. Using the spinners to select a Line Group Channel.

b. Clicking on/off for Apparent power Over trigger and using the
spinner to set an Over trigger percentage.

c. Clicking on/off for Apparent power Under trigger and using
the spinner to set an Under trigger percentage.

d. Clicking on/off for Apparent power Rate of change trigger,
using the spinner to set a Rate of change trigger percentage
and the Cycles.

e. Repeatb, c and d for Real power.
f. Repeated and d for Reactive power.
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5. Configure the Impedances tab by (Figure 2.96):

Disturbance Trigger Settings g|

Analogue Fundamental ] Frequency oscillation ] Power oscillation trigger ] Power ]
Woltage imbalance ] Power factor Impedance

I C
2 zpare . Engineerin...

< ¥
Over trigger

O 1253: Eal 15.00 Ohrns

ONsOFF

Under trigger

O 50 3: 4 .00 Ohrns

ONsOFF

Fiate of change trigger

O '@ 4 G Cycles

ONsOFF

QK | Cancel | | Help |

Figure 2.96 Disturbance Trigger Settings - Impedance Tab

a. Selecting a Line Group Name in the display area.

b. Clicking on/off for Over trigger and using the spinner to set an
Over trigger percentage.

c. Clicking on/off for Under trigger and using the spinner to set
an Under trigger percentage.

d. Clicking on/off for Rate of change trigger, and using the spin-
ner to set a Rate of change trigger percentage and the Cycles.
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6. Configure the Power factor tab by (Figure 2.97):

Disturbance Trigger Settings g|
Analogue Fundamental ] Power oscillation trigger ] Power ]
Woltage imbalance Impedance
Line Group Channel : 1 Engr'g Service
Paower factar
Upper limit Lawwer limit Fiate of change trigger
Qrz 050 Qrz 050 QF S % [1 Cycles
Dizplacement power factor
Upper limit Lawwer limit Fiate of change trigger
Qrz 0.50 Qrz 0.50 10 % [1 Cyeles
Cancel | | Help |

Figure 2.97 Disturbance Trigger Settings - Power Factor Tab

a. Using the spinners to select a Line Group Channel.

b. Clicking on/off for the Power factor Upper limit and using the
spinners to set the power factor percentage.

c. Clicking on/off for the Power factor Lower limit and using the
spinners to set the power factor percentage.

d. Clicking on/off for the Power factor Rate of change timer and
using the spinners to set the trigger percentage and the Cycles.

e. Repeatb, c and d for the Displacement power factor.
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7. Configure the Voltage Imbalance tab by (Figure 2.98):

Disturbance Trigger Settings g|
Analogue Fundamental ] Frequency oscillation ] Power oscillation trigger ] Power ]
Yoltage imbalance Power factor ] Impedance

Line Group Channel : 1 Engr'g Service

Over trigger

AWZ

=
N/OFF L|

QK | Cancel | | Help |

Figure 2.98 Disturbance Trigger Settings - Voltage Imbalance Tab

a. Using the spinners to select a Line Group Channel.

b. Clicking on/off for the Over trigger and using the spinners to
set the trigger percentage.

8. Click OK.

Cross Triggering  Use this window (Figure 2.99) to set up the relationship between
transient triggers and disturbance triggers. This is used for a number of
functions including, extending the transient pre and post fault times using
a disturbance record (TR2000 only).

Buttons and Fields
Transient trigger -> Disturbance trigger

Switch on and when a transient trigger causes a
transient record to be generated, a disturbance
record is generated. The disturbance record has the
same Trigger Type as the transient record
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Cross Triggering
Operations

Operating limits -
Transient triggers
(TR2000 only)

Operating limits -
Transient triggers
Operations

Disturbance trigger -> Transient trigger

Switch on and when a disturbance trigger causes a
disturbance record to be generated, a transient
record is generated. The transient record has the
same Trigger Type as the disturbance record.

To configure cross triggering:

1. Click Cross triggering and the Cross triggering dialog appears
(Figure 2.99).

Cross triggering

Trangient trigger -» Disturbance trigger

ON7OFF Cancel
Disturbance trigger -> Transient trigger Help

ONsOFF

Figure 2.99 Cross Triggering

2. Click on/off for Transient trigger -> Disturbance trigger and/or
Disturbance trigger -> Transient trigger.

3. Click OK.
This window (Figure 2.100) sets a number of disturbance or transient

triggers that can occur within a certain time span on any one particular
channel.

Trigger limits

Trigger operation limits

If more than triggers in |10 minutes on a channel

onzorF  then disable all tiggers on that channel for (10 minutes. Cancel

Figure 2.100 Trigger Limits

To configure this:

1. Click Operating limits and the Trigger limits dialog appears.
Click on/off.

Enter the maximum number of triggers that can occur.

Enter the time span in minutes for these triggers to occur.

L S

Enter the length of time to disable triggering if the maximum number
of triggers is reached within the time specified.

6. Click OK.
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Real Time Display Use this window (Figure 2.101) to view a combination of actual values
and calculated values on a connected recorder. On a:

e TR100 recorder, analog and digital values only are available.

e TR2000, TR100+ and PQR, disturbance and power values are
also available.

The values in the real time displays are updated approximately once a
second, depending on the speed of the connection.

Real Time Display g]

Analogue Values l Drigital Values] Disturbance values] Power values]

Channel Group Channel Frequency 1

Analogue
Engr'g Amps lc
Engr'g Amps |
Engr'g Amps la
spare
Engr'g Yolt Va-b

Engr'g Yolt Vb-c

Engr'g Yolt Yo-a

OO O ¢
QK | Cancel | | Help |

Figure 2.101 Real Time Display - Analogue Values Tab

There are up to five tabs:

* Analog Values - Displays the values being read on the connected
recorder's analog channels.

e Digital Values (TR100, TR100+ & TR2000) - Displays the status of
the recorder digital channels.

e Disturbance Values (TR2000, TR100+ & PQR) - Displays
magnitude and phase information for each line group.

e Power Values (TR2000, TR100+ & PQR) - Displays the values
calculated for power on each line group.

* Fnergy Meters (PQR) - Displays the accumulating energy meters.
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Analog Values
Tab

Buttons and Fields

Channels

Frequency

Analog

RMS
PU%

Quality

Select a range of channels to view. Channels 1-8,
9-16,17-24, and 25-32 are available, although the
latter three depend on the channel size of the
recorder. If a Pseudo Machine is viewed, many
more channels may be available.

Displays the frequency being recorded on the
defined frequency channel. For a TR2000 this is
Frequency Channel 1.

Displays the analog channels and their current
values. The label of each configured channel
appears on the left.

Shows the true RMS value of each analog channel.

Shows the PU (Per Unit) value of each analog
channel, expressed as a percentage of the set
nominal value.

Displays a measure of the harmonic distortion of
each channel. The value shown is a percentage
difference between the input signal and a perfect
sine wave. Do not confuse this with total harmonic
distortion (THD).
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Digital Values Figure 2.102 shows the Digital Values tab.

Tab (TR100,
TRT100+ &
TR2000)

Real Time Display

3

Analogue Walues  Digital Values l Disturbance values] Power values]
Channel Group

Channels 1 - 16

Drigital

[N Digtalt [ Digtal 2
[ Digtal 2 [N Digtal 4
[l Digtal5 [l Digtals
[ Digtal 7 [ Digtalg
[ Digtal s [N Digtal 10
N Digtal 11 [N Digtal 1z
[N Digtal 12 [N Digtal 14
m Crozz-trigger m Digital 16

QK | Cancel | | Help |

Buttons and Fields

Figure 2.102 Real Time Display - Digital Values Tab

Channels

Digitals

Select the channels to show i.e. channels T - 16,
17 =32, 33 - 48 or channels 49 — 64. The
maximum number of channels available depends
on the connected recorder. If a Pseudo Machine is
viewed, many more channels may be available.

The values of the digital channels being monitored
appear. Channels in the:

e Normal state appear with a green background
and the letter N (Normal).

e Alarm state appear with a red background and
the letter A (Alarm).
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Disturbance Val-
ues (TR2000,
TR100+ & PQQR)
Tab

Line Group Channel :

Fhasor group components

angle [deg)  thd % angle [deq)
Engr'g Yolt Va-b e m m Pos Seq KL
Engr'g Vol vb-c kS :

Figure 2.103 shows the Disturbance Values tab.

Real Time Display @

Analogue Values] Digital alues  Disturbance values l Power values]

Frequency Channel 1 (EEREEE]

Yoltage phase group - Engineering

-
Curmrent phase group - Engineering
A angle [deg)  thd % A

Figure 2.103 Real Time Display - Disturbance Values Tab

Buttons and Fields
Line Group Channel

Frequency Channel

Phasor group components

Voltage phase group

Select the line group to view and the values
currently being recorded and calculated appear.
There is only one line group in a PQR.

Displays the frequency channel measurement for
the selected line group.

Displays the voltages measured for the line group.
For the three phase inputs the fundamental
frequency magnitude, angle and total harmonic
distortion (as a percentage) appear. Further to the
right, the sequence components appear: positive,
negative and zero sequence, the resultant
magnitude in rms and angle appear.
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Current phase group

Displays the currents measured for the line group.
For the three phase inputs the fundamental
frequency magnitude, angle and total harmonic
distortion (as a percentage) appear. Further to the
right, the sequence components appear: positive,
negative and zero sequence, the resultant
magnitude in rms and angle appear.

Phasor Diagrams Display the relationship between the three phases
for both voltage and current. All angles are relative
to the first voltage channel. If the voltage phase
group has been defined as phase-to-phase the
vectors are shown as a triangle.

Power Values Figure 2.104 shows the Power Values tab.
Tab (TR2000,
TR100+ & PQ R) Real Time Display g]
Analogue Values] Drigital Values] Disturbance valuss  Power values l
Line Group Channel : Frequency Channel 1 [S00IIE]
Fesultant components
Phasze to phasze line group - Engr'g Service
Phase & Phase B Phase C Total
Feactive power - - - (2%
Displacement power factor - - -
Impedance [magnitude] - Ohms - Ohms - Ohms Ohms
QK | Cancel | | Help |

Figure 2.104 Real Time Display - Power Values Tab

Buttons and Fields
Line Group Channel

Select a line group to view. There is only one line
group in a PQR.

Frequency Channel Displays the frequency channel value for the
selected line group.
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Resultant Components

Phases Displays, for each phase, the apparent power, real
power, reactive power, displacement power factor
and impedance.

Total Displays the circuit totals of each of these
quantities. If the VT phase group is defined as P-P
then only total power appears.
Metered Power When a recorder is connected this gives on-line displays of /ive data from
Tab (PQR) its input channels.

Figure 2.105 shows the Metered power tab.

Real Time Display g]

Analogue Values] Disturbance values] Power values Metered power l

Paower Uitz

Phase to Neutral - Line group 1

Phase & Phase B Phase C Total

Apparent Miah

Feal Import gReE]

Fieal Expart
Reactive Inductive

Feactive Capacitive RISERE]

Line Group Channel : | 1 Line group 1

QK | Cancel | | Help |

Figure 2.105 Real Time Display - Metered Power Tab

Buttons and Fields
Line Group Channel

Select a line group to view. There is only one line
group in a PQR.

Resultant Components

Phases Displays, for each phase, the apparent power, real

import power, real export power, reactive
inductance and capacitance.
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Total Displays the total circuit apparent energy, imported
and exported real energy, inductive and capacitive
reactive energy per phase. If the VT phase group is
defined as P-P then only total power appears.

Clear Meter Resets all the registers.

Real Time  To use the real time display:

Display 1. Click RealTimeDisplay and the Real Time Display window appears

Operations (Figure 2.106).

Real Time Display g]

Analogue Values l Drigital Values] Disturbance values] Power values]

Channel Group Channel Frequency 1

Analogue

RMS PL% Quiality
Engr'g Amps lc
Enar'g Amps | FA 51,00 %
Engr'g Amps la
spare Al 100.0 b4

Engr'g Yolt Va-b

Engr'g Yolt Vb-c

Engr'g Yolt Yo-a

OO O ¢
QK | Cancel | | Help |

Figure 2.106 Real Time Display - Analogue Values Tab

2. Use the spinner to select a:

e Channel Group for the Analogue Values and Digital Values tabs

or,
e [Line Group Channel for the Disturbance values or Power values
tabs.
Click OK.

Click Cancel to close the display.
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View Configuration Use this window (Figure 2.107) to view the complete configuration of the
File recorder in a basic text format.

CAUTION Do not edit or alter this file.
To view the configuration file (Figure 2.107):

e Click View configuration file.

B tempcx0 - Notepad Q@@
File Edit Format ew Help
Cxver 2 ~
(BEGIN_MCCONFIG)
Location “ametek ris Eng"
Machine name U480V Swc"
machineType UMFRZ100™
swrevision 3.78
CPUSUppaort PMMM4  (DOSAGW)
rnalogues 8
pigitals 16
resolution 16 bits
MainsFreq 60 Hz
camplerate 96 samples per cycle
pigital sub-Count 4
psamplerate 120 Hz
Cards 9
PGroups 3
LGroups 2
FregChannels 2
CrossTriggered Yes
Printer Mo
Modem ves
Battery Mo
Disk Yes
DMP [{[n]
PMU [{[x]
RCCEDOO Mo
MNGTS [{[x]
cerialIrIGE Mo
Logger yes
MetworkSupport yes
Fax ves
preFault 2.0 cycles
MinimumPostFault 8.0 cycles
safetywindow 4.0 cycles
s

Figure 2.107 Configuration File

PQR Set up Wizard Use this wizard (Figure 2.108) to quickly configure a PQR recorder. The

(PQR) wizard creates names for each channel and sets the nominal and
full-scale values for each channel. Once the set-up wizard has been used
to configure a recorder, the configuration can be viewed and edited in
the normal way using the Recorder - Configure option.

The wizard also provides a real time input check facility that lets you
confirm that the inputs to the recorder are wired correctly.

A PQR recorder must be connected to DS32 before the wizard appears in
the menu. The wizard runs a sequence of screens to enter simple
information about interposing transformers, triggering and
communication peripherals.

AMETEK 1086-339 Rev. A 11/05 2.133



Display Station 32 Software

POR Set-up  To use the PQR Set-up Wizard:
Wizard

1. Select R der > PQR Set-up Wizard.
Operations elect Recorder > POR Set-up Wizar

The PQR Set-up Wizard - Recorder Identification dialog appears
(Figure 2.108).

POR Set-up Wizard - Recorder, Identification E|

‘welcome to the POR Set-up Wizard, The wizard can be used a3 a quick
method for POR set-up.

Plzaze enter a location and Machine Mame for the recorder.

Location: | EEREIEEATE

Machine Name: |PORK 240 MAING

| Next > Cancel | Help |

Figure 2.108 PQR Set-up Wizard - Recorder Identification

2. Enter a Location and a Machine Name and click Next and the
Voltage Channel Setup dialog appears (Figure 2.109).

Voltage Channel Setup @\
I Walkage Transformers [VT) are being used, enter their primary and secondary
ratings in the edit bakes provided

[ MaltageT ransformer for Va Wb & Vd
Primary Secondary Mominal FSD

T v o ES Y

™ oltageT ransformer for Y
Primary Secondary Mominal FsD

W 110 150 W

‘Wiring
Va Th Ve
&+ Phase to Meutral =1 =1 [

AXX
.

L@

" Phase to Phaze

—®

a

N

< Back | Mest > | Cancel | Help ‘

Figure 2.109 Voltage Channel Setup
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NOTE

. Click the Voltage Transformer for Va, Vb & V¢, enter Primary,

Secondary, and Nominal values, if required.

. Click the Voltage Transformer for Vn, enter Primary, Secondary, and

Nominal values, if required.

If values in the fields in the two steps above conflict an error dialog
appears asking you to confirm your selections.

5. Click either the Wiring Phase to Neutral or phase-to-phase radio

button and click Next.
The Current Channel Setup dialog appears (Figure 2.110).

Current Channel Setup @

CT Ratings for lalb & lc

Frimary Secondary

| A= | A Restore Defaults

Interposing CT

Frimary Secondary Mermiimel FSO

! Al Y .
CT Ratings for In

™ Main CT [Optional)

Frimary Secondary

| A | A Restore Defaults

Interposing CT

Frimary Secondary Moarminal FsD

Al YU - e
< Back | Mest » | Cancel | Help |

Figure 2.110 Current Channel Setup

. Click the Main CT (optional) check box in CT Ratings for la, Ib & Ic, if

required, and enter Primary and Secondary values.

Enter Interposing CT Primary, Secondary and Nominal values, if
required.

. Click the Main CT (optional) check box in CT Ratings for In, if

required, and enter Primary and Secondary values.

Enter Interposing CT Primary, Secondary and Nominal values, if
required and click Next.
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The PQR Input Check dialog appears (Figure 2.111).

POR Input Check 53

Voltage Diagnostic

All voltage and current inputs connected comectly.

Current

Cancel | Help |

Figure 2.111 PQR Input Check

10. Wait until the message in the Diagnostic field reads as in Figure 2.111
and click Next.

The PQR Set-up Wizard Triggering dialog appears (Figure 2.112).

PQR Set-up Wizard - Triggering g]

WVoltage

Set the percentage level of allowed voltage variation. This trigger will be set for
all of the voltage channels [channels 1 - 3].

Ower Trigger [%]: il
Under Trigger[#]: ’?il

Harmonics
Set the level of harmonic distortion.

Total Harmonic Distortion [%]: £+ |5 il

Trigger Settings
Select a zet of tiggers:

Drefault - Apply

< Back | Mest » | Cancel | Help |

Figure 2.112 PQR Set-up Wizard Triggering
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11. Use the spinners to set the Over Trigger, Under Trigger and Total
Harmonic Distortion percentages.

12. Use the spinner to select a trigger set and click Apply.

13. Click Next.

The PQR Modem dialog appears (Figure 2.113).

PQR Set-up Wizard - Modem @

Modem string
The Init string is uzed ta initialize the recorder's modem.
The Dialing prefix iz the command which precedes the phone number during a dial

W Init. sting: [AT&F1"M~~~~ATE1Q0& W Dialling prefis: |ATDT

Communications port
The Baud rate here is the rate at which the recorder will communicate with its
modern.

Baudrate: |57600 -

Auto call

Wwhen Autocall' iz switched on [uging the on/off button), the recorder will call PRs
every time a record iz tiggered. |n the Phone number edit box, enter the phone
number of the PC where POz iz running.

Phone numnber: |‘I -585-238-4791
ON7OFF
The connect time is the length of time the recorder will wait for its modem to connect.
Fietries is the number of times the modem will try to connect if it fails first ime.
Fietry pauze iz the number of seconds between retries.

Connect time: |60 seconds  Retries: |3 Fetry pauze: |5 zeconds

< Back | Finizh | Cancel | Help

Figure 2.113 PQR Modem

14. Click the Init. String and Dialog Prefix check boxes and enter values
in the associated fields, if required.

15. Use the spinner to set the Baud Rate.

16. Click on/off for Auto call and enter a Phone Number.

17. Enter values in the Connect Time, Retires and Retry pause fields and

click Finish.

A dialog appears asking if you want to overwrite any previous PQR

setup.
18. Click Yes.
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Button and Fields
Recorder Identification
Location/Machine Identification

Enter the Location and Machine Name used to
uniquely identify the recorder. Each name can
have up to 24 characters.

Voltage Channel Setup

This dialog can be used to define the ratio of an
interposing VT. The PQR has a maximum input of
150V, 300V or 600V rms. The wizard reads this
value from the PQR and shows it as the default
full-scale value (FSD). If a Voltage Transformer (VT)
is not being used, then these default values for
nominal and FSD are used. The nominal voltage
can be edited, if required.

Voltage Transformers

Click on the Voltage Transformer check box if a VT
is in use to step down a higher voltage for the
recorder.

Primary/Secondary  Enter the primary and secondary ratings for the VT.
The wizard automatically works out and displays
the nominal and FSD for the phase voltage inputs.

Nominal/FSD Set these for the phase channels (a, b & ¢) and
individually for the neutral channel (n).
Wiring Set the VT wiring as Phase to Phase (P-P) or Phase

to Neutral (P-N). A diagram shows how to connect
the recorder's voltage inputs for each of these
methods. The wizard names the voltage channels
and voltage phase group automatically; e.g.
Channel 1 is called Va, Channel 2 is Vb, etc.

Current Channel Setup

Use this dialog to define the ratios of primary and
interposing current transformers (CT).
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CT Ratings
Nominal/FSD
Primary/Secondary
Main CT

PQR Input Check

Phasor Displays

The PQR can be fitted with an internal shunt
resistor. If a shunt is fitted, then the interposing
Current Transformer (CT) must have a current
output, otherwise it must have a voltage output.
The PQR wizard knows if a shunt is fitted and
change the units for the secondary rating of the
interposing CT accordingly. The full-scale input for
the PQR is 1.414V rms, which gives ~40%
overrange for a 1V output clamp CT.

Enter the nominal and FSD values.
Enter the ratings of the interposing CT.

Activate the check box and enter the primary and
secondary ratings for the main CT. The nominal
and FSD are calculated automatically when all the
values are entered.

The Current Channel Setup part of the wizard
names the current channels and current phase
group automatically. Channel 5 is called la,
channel 6 —Ib etc.

This dialog provides real time information on the
inputs of the currently connected PQR. For this to
operate correctly all three phase voltages and
currents must be connected to the PQR.

The two phasor displays show the magnitude and
phase angle of each channel for both the current
and voltage inputs. The input check does a number
of diagnostic checks on this input and shows any
errors along with the actions necessary to correct
them in the diagnostic window.

The checks performed are as follows:

1 - Magnitude of the Voltage and Current Phasors
are compared with the nominal values for each
channel.

2 - The magnitudes of the three vectors within a
phase group should be roughly the same.
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Triggering

Voltage
Over Trigger

Under Trigger

Harmonics

Trigger Settings

Peripherals

Modem

Modem string

Init String

3 - The angle between phases should be
approximately 120 degrees.

4 - The vectors of each phase should be in positive
sequence order; i.e.a->b ->c

5 - Angle between equivalent Voltage and Current
phases should be roughly the same.

Use this dialog to set up the triggering for the
voltage channels. Each trigger set is applied to all
the phase voltage channels.

Set to the percentage of the nominal that the phase
voltages must exceed in order to cause a Voltage
Over Trigger.

Set to the percentage of the nominal, which the
phase voltages must drop below in order to cause a
Voltage Under Trigger.

Set to a value that causes a THD trigger on the
phase voltages.

Stores sets of triggers for all the above. Select a
value from the drop down and click Apply to set
the triggers to the pre-defined values.

Depending on the communications options
reported by the PQR two different dialogs are
available. For systems fitted with a modem or a
network card a number of parameters are set.

Use this to set up a modem-to-modem connection
between recorder and PC. Several parameters must
be set. Normally these values are set at the factory
and should not be changed.

These values are critical to the correct operation of
the modem and should only be changed by an
experienced person.

Click the check box and enter an initialization
string for the modem. The character "M translates
to an ASCII carriage return and ~ translates to a
half second delay (entered between commands).
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Dialing Prefix Click the check box and enter the string that
precedes the phone number while dialing for the
modem in use.

Communications port

This value controls the rate that the PQR talks to
the modem (DTE rate).

Baud rate Set to 57600 baud to maximize the
communications speed.

Auto-call Switch on and the recorder automatically calls the
PC when a new fault is recorded. Enter the phone
number to dial in.

Auto-call parameters

Connect time Enter the amount of time a recorder waits for a call
to be answered (range 3 — 300).

Retry pause Enter the length of time between the end of one
dial attempt and the start of the next (range 0 —
999).

Retries Enter the number of times a recorder tries to

connect to a PC before giving up (range 0 — 99).

Network Displays the connection parameters of a recorder
when it is connected over a TCP/IP network. If the
correct values for these parameters are not known,
consult with the relevant IT department.

Network Parameters
IP Address, IP Subnet Mask and Router IP Addr

Enter these values so the recorder has a unique
identity on the network. These parameters can only
be changed when the recorder is connected to the
PC directly using an RS232 cable.

Event Log The window (Figure 2.114) is a list of internal event and alarm messages
held in the TR-100, 2000, 100+ and PQR battery backed memory.
Available while the recorder is connected
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To view the log:

e Select Recorder > Event Log and the log appears (Figure 2.114).

Events currently logged on connected recorder

Fecorder Date Time Description -~
4800 Sve 114142004 18:54:23  Memory is full [ACG OFFLINE)

4800 Sve 11412004 18:54:32  Memory is NOT full [ACG OMLINE)

4800 Sve 11412004 18:54:34  Memory is full [ACG OFFLINE)

4800 Sve 11412004 185435 Memory is NOT full [ACG OMLINE)

4800 Sve 114142004 185436 Memory is full (ACG OFFLINE)

4800 Sve 114172004 18:5441 Memary is MOT full [ACE ONLINE)

4800 Sve 114172004 18:5441 Memary is full (ACQ OFFLINE]

4800 Sve 11412004 18:5450  Memory is NOT full [ACG OMLINE)

4800 Sve 114142004 18:5450  Memaory is full (ACG OFFLINE)

4800 Sve 114/2004  18:5454  Memoryis NOT full [ACE ONLINE] b
Clear all events Cloze | Help

Figure 2.114 Event Log

When this is done a copy is automatically made at Display Station for
viewing off line using View - Event Log. The events that are saved are:

¢  When the system is switched on and off.

¢  When the main supply is removed (battery option).

¢  When the memory is full (stop mode).

e  When the disk is 85% full (disk option).

¢  When the system parameters are updated.

¢  When the Test button is pressed.

¢ If the modem does not initialize properly

e If the auto-call process failed

e If the printer is off line or out of paper.

e If the data buffers fill

e If clock sync or GPS is lost

e CPU watchdog

* Acquisition watchdog

Buttons and Fields

Clear all events Clears the event log at the recorder of all events.
Level 2 security is required to do this.

Manual Trigger Use this dialog, while connected to a TR100, TR100+, PQR or a TR2000,
to generate a short test record using a manual trigger. If connected to a:

e TR100 only a transient trigger is available.

e TR2000, TR100+ or PQR is connected then transient or
disturbance records are available.
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Manual Trigger
Operations

Transient Record
Download

Buttons and Fields

NoOTE

The record created by a manual trigger has a minimum post fault period
and the Trigger type is Manual. This record can be downloaded and
displayed to check that all the recording and communications functions
are operating correctly.

Manual trigger @

kd anual trigger zelection

" Dizturbance tigger

|zzue trigger... | Cancel

Figure 2.115 Manual Trigger

To use a manual trigger:

1. Select Manual trigger and the Manual trigger dialog appears
(Figure 2.115).

2. Click either the Transient trigger or Disturbance trigger radio button.

3. Click Issue trigger.

Use this option to manually recover selected transient records from the
connected recorder. The process is implemented in two stages:

e The first is to recover a listing of records available
¢ Then a final selection is made of required files.

There are a number of options available to control the directory listing.

New Records Select New Records (Figure 2.118 on page 2-149)
and only records that have not been marked as
read by Display Station appear.

If more than one version of Display Station is in use in a region this
option may not show all unread records since they may have been read
by another PC running Display Station.

There is no way to specify master or slave mode during installation. To
configure slave mode after installation, add a line to the ds32.ini entry
SlaveMode=1 to the DS section.

All Records Select this and the directory listing includes all the
records held at the recorder. This could be a large
number if the system has a hard disk.
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Latest

Records since

Recovers a list of the most recent number of
records specified.

Recovers a list of all records created after a specific
date. This may be the date of the last connection to
the recorder.

Include Profile information

Download the analog and digital profile
information for each record with the directory. This
makes the transfer time longer but the profile data
is available immediately. If this is not done, each
profile has to be fetched individually on request.

Transient Records Directory (Figure 2.119 on page 2-149)

Fault Data

This window lists the headers of all the records that
were requested for download in the Transient
Record Selection window. All records appear by
date and time and those records that have not been
previously copied to the Display Station have a tick
in the New column.

Each record header is transferred to the Display
Station with its profile (if selected) which contains
the signal levels before, during and after the trigger,
the maximum and minimum values during the
record (Analog profile) as well as the contact
transition times (Digital profile). These data are
viewed by double clicking on the record entry.

Shows if the data is available on the recorder or
whether it has been overwritten.
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Action

Clear All Records

Tells Display Station 32 what to do with the records
listed. To set the value of this field, see the Right
Click and Double Click sections below. There are
four possible values, each of which refers to what
Display Station 32 does with the record when
Continue is clicked:

e Ignore - Nothing is done with the record
(default). The event is marked as read, if
Continue is clicked.

e Fault data - The record's fault data is
downloaded

e Profile - The record's profile is downloaded

e Reduced - Reduced data is downloaded for the
record (as set up in Record reduction
parameters)

Deletes ALL the transient records on the connected
recorder.

Reduction Parameters

Right Click

Opens the Record Transfer Options window, which
is used to reduce the data being downloaded for
the selected record.

Position the mouse over a record in the list and
right-click and a popup menu appears. This menu
has several options that can be used to manipulate
and view the record. Four of the options are used
to set the Action column, i.e. Ignore, Mark fault
data, Mark profile only and Reduced fault data,
when selected set the Action column to Ignore,
Fault data, Profile and Reduced (TR2000, and
TR100+ only) respectively.
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Double Click

T

Recorder identification

[RENW Smetek BiS Eng

Trigger information

If the profile flag has been set in the Transient
Record Selection window then three more options
are available, for viewing the profile. These are:

¢ Analogs - Selecting analogs brings up the
Analog Fault Levels — RMS window showing a
summary of RMS levels one each channel
before, during and after a fault.

e Digitals - Selecting Digitals brings up the
Digital Transitions window, showing digital
transitions during the fault. If Digital input 15 is
used for cross triggering transitions on this
input are not reported.

e Cameo - Selecting Cameo downloads the

record in cameo form, and shows the record in
the Cameo record window.

Double-clicking on a record brings up the Record
window (Figure 2.116), which shows the record's
header information and gives options for viewing
and manipulating the record.

Machine name: B8

AN nalogue THD on channel 2 ‘Engr'g Amps |
Trigger time: SRl Record Length [cycles):
Comment
[
Action Camea record
i Ignore » Download fault data Wiew cameo...
™ Profile only i Download REDUCED fault data

| | QK | Cancel | Help |

Figure 2.116 Record with Cameo Function

This window displays header information of
whichever record was selected in the Transient
Records window and allows cameo data, analog
profile data and digital transition data to be
viewed.
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Recorder Identification

Trigger Information

Trigger type
Trigger Time

Record Length
Comment

Action

Cameo record

View Cameo

Displays the location and machine name of the
selected recorder.

Display what caused the trigger.

Displays the date and time at which the trigger
occurred, to the nearest millisecond.

Displays the number of cycles in the whole record.
Enter a comment pertaining to the record.

Specifies what information is required for the
selected record. The option selected here is shown
in the Action column of the Transient Records
window.

Downloads the record in cameo form, and shows it
in the Cameo record window (Figure 2.117). The
Cameo is an RMS version of the waveform data.

Cameo record

Analogue channels [rata available Digital channels

Figure 2.117 Cameo Record
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Analogs

Digitals

Analog Profile

Digital Transitions

Opens the Analog Fault Levels — RMS window
showing a summary of RMS levels on each
channel before, during and after a fault.

Opens the Digital Transitions window, showing
digital transitions during the record. The transition
times are relative to the trigger point.

Displays the RMS levels of the cycles immediately
before and after the start and end of the trigger
condition. The maximum and minimum values
throughout the duration of the record are also
included.

The fault duration is the time in ms, between the
start and end of the trigger condition. For a digital
edge or manual trigger this value is zero.

This information is used to give an indication of the
type and level of a line fault without having sight of
the complete graphical record.

Displays the transition times of digital inputs that
have profiling enabled. These times are relative to
the trigger point. The fault duration is defined as
the time from the start of the first trigger to the end
of the last trigger (which may not be on the same
channel or of the same type as the initial trigger).

Both analog and digital profiles are the same as
those displayed on a printed record. These
windows are also available in Display Station
Analysis.

Transient Record To retrieve transient records:

Download 1

Operations (Figure 2.118).

. Select Transient Records and the Record selection dialog appears
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Record Selection

List Din ing of ..

" Al Records

" Latest: 3

" Records since: | =

[ Include profile infarmation

QK | Cancel | Help |

Figure 2.118 Record Selection

Click the radio button associated with the record range required. For:

e New Records only- selects only records not previously
downloaded

¢ All Records - selects all records
e Latest - use the spinner to select the number of records
* Records since - use the spinner to select the record start date

Click the Include profile information check box to download the
profile data for the records, if required.

Click OK.

The Transient records available on connected recorder dialog appears
(Figure 2.119).

Transient records available on connected recorder

Mew Date Time Description Length... | Fault Data Action Availa... -~
v 3/28/2005 200622, AnalogueT.. 160 Yes lgnaore 11
v 3/29/2005 10053, Manual 16.0 Yes lgnaore 11
v 3/29/2005 23422, AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 00124, AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 00:54:3..  AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 0204:4... AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 02173, AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 02586, AnabogueT.. 160 Yes lgnaore 11
v 3430/2005 0304:2..  AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 03230.. AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 03672, AnaogueT.. 160 Yes lgnaore 11
v 3430/2005 04:21:5..  AnalogueT... 160 Yes lgnaore 11
v 3430/2005 04576, AnalogueT.. 160 Yes lgnaore 11
v 3430/2005 05:030..  AnalogueT... 160 Yes lgnaore 11
v 3430/2005 052004, Analogue T... 160 Yes lgnaore 11
v 3430/2005 05650,  AnalogueT.. 160 Yes lgnaore 11 2
Clear all records | Feduction parameters... | Mark all records for fault data | Continue | Cancel Help

Figure 2.119 Transient Records Available

Click Reduction parameters to download reduced records
(Figure 2.120).

AMETEK' 1086-339 Rev. A 11/05 2.149



Display Station 32 Software
]

Record reduction parameters

Transient l

Channel selection

Analogue channels Digital channels

Sample rate Fecord length
Samples per cycle: Pre-fault: |8 cyclefs)

[ros <l icie B S0o)| oo [ cockt
’Tl Cancel | | Help |

Figure 2.120 Record Reduction Parameters

6. Configure parameters on the dialog as required and click OK.

The Transient records available on connected recorder dialog
reappears.

7. Click Mark all records for fault data to download all associated fault
data. Alternatively, right-click or double-click on a record to
download.

8. Click Continue and the records are downloaded.

Harmonic Records Use this window (Figure 2.121) to download harmonic records.

AMETEK recorders produce an average harmonic reading every 10
minutes. Some recorders also store the min., max, average and a
snapshot with the angle value. The amplitude and phase of channels
assigned to a phase group are recorded up to the 64th harmonic. Content
may be limited by the sample rate of the recorder.

Buttons and Fields
Retrieval parameters

Select the start and end times and dates from the
log. The default is the complete interval.

The sampling interval can be reduced from every
10 minutes to 20, 30 or 60 minutes

Max. number of harmonics

Select the maximum harmonic number up to the
48™ for the TR100, 64™ for the TR2000 and 63
for the TR100+ and PQR.
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Record format Select the data format for a TR2000 & PQR:

e Average

e  Max, Min, Average

* Magnitude, Angle

e Max, Min, Average, Magnitude, Angle

For a TR100 and TR100+ the format is Average.

Harmonic Record  To retrieve harmonics records:
Retrieval 1

; Select Harmonic Records and the Harmonics Data Available On
Operations

Connected Recorder dialog appears (Figure 2.121).

Harmonics data available on connected recorder.

Start ... | Start Time EndDate | End Time Duration | Availa...
2/28/.. 0330 3/5/2005  03:.09 72340 1A
3542, 0320 314420, 1649 9.7:30 11
3440 1700 328420, 19:29 14230 1A
3284 1940 3/29/20... 09:29 01380 1A

Clear logger Cloge | Help |

Figure 2.121 Harmonics Data Available On Connected Recorder

Individual harmonic logs are listed with their times and dates.

2. Double-click on a record and the Retrieve harmonic data record
appears (Figure 2.122).

Retrieve harmonic data record

[rata range available Fecord format
/29/2005 9.29 |Average j
Fietrieval parameters M aximurm number of harmonics
From: | E/28/200519.40 = 24

To: | 329/2005 929 =

Interval |10 | Minutes

QK | Cancel | Help |

Figure 2.122 Retrieve Harmonic Data Record

3. Use the spinners to set the From and To dates for the records
required.

4. Use the Interval spinner to set the interval.

5. Use the spinner to set the record format.
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6. Enter the Maximum number of harmonics.

7. Click OK and a dialog appears.

8. Click Yes and the records are downloaded.

Logger Records

recorder.

Buttons and Fields

Retrieval Parameters

Use this window to download the logger data available on connected

Each logger file contains a continuous sequence of data samples. Certain
events can cause the start of a new log file to ensure that the recording in
each file is continuous. These include switching the system off, updating
the system parameters and changing the system time.

Clear Logger

Deletes all logged data on the connected recorder.
Level 2 security is required.

Retrieve Logger Data Record

Data range available

From

Interval

Use this window to retrieve logger data from a
connected recorder. Depending on the recorder
type and options a range of continuous quantities
are saved in separate logs in the recorder.

Indicate the range of time over which logger data is
available.

Enter the date and time when the retrieval record
starts. Enter the date and time when the retrieved
record should end.

Select the interval required between logged
samples, in minutes.

For the TR2000 & PQR there are five different
logger files. The standard logger (RMS &
frequency), Energy, Imbalance & Flicker logs are all
available from this screen. The harmonics log is
available from the Recorder — Harmonic Records
menu. For the TR-100+ the standard RMS and
frequency logger and optional Power Logger are
available. For the TR-100, the flicker and standard
(RMS and frequency) optional logger files are
available.
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Logger Record  To retrieve logger records:
Retrieval

, 1. Select Logger Records and the Logger Data Available On Connected
Operations

Recorder dialog appears (Figure 2.123).

Logger, Data available on connected recorder.

Start ... | Start Time EndDate | End Time Duration | Availa...
2/28/.. 0330 3/5/2005  03:.09 72340 1A
3542, 0320 314420, 1649 9.7:30 11
3440 1700 328420, 19:29 14230 1A
3284 1940 3/29/20... 09:29 01380 1A

Clear logger Cloze | Help |

Figure 2.123 Logger Data Available On Connected Recorder

Individual logger files are listed with their times and dates.

2. Double-click on a record and the Retrieve Logger data record
appears (Figure 2.124).

Logger retrieval options

Logger l Energyl Imbalance] Flicker]

[rata range available

31442005 17:00 >

Fietrieval parameters

From: | E/27/200513:30 =
To: | 328/20051%28 =
Interval |1 w | Minutes

Download this interval for logger. .. |

Help
Download this interval for all logger types... | Lloze |

Figure 2.124 Logger Retrieval Options - Logger Tab

NOTE Each of the four tabs functions in the same manner.

| 3. Use the spinners to set the From and To dates for the records
S required.

4. Use the Interval spinner to set the interval.
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5. Click either:

e Download this interval for logger.
e Download this interval for all logger types.

A dialog appears.

6. Click Yes.
Disturbance Use this window (Figure 2.125) to download disturbance records. It lists
Records (TR2000, the headers of all the records that were requested for download in the
TR100+ & PQR) Record Selection window. All records are displayed by date and time and

those records that have not been previously marked as read to the
Display Station are marked with a tick in the New column.

Each record header is transferred to the Display Station with its profile (if
selected) which contains the signal levels before, during and after the
trigger, the maximum and minimum values during the record (Analog
profile) as well as the contact transition times (Digital profile). These data
may be viewed by double clicking on the record entry.

Disturbance records available on connected recorder g|
Mew Date Time Description Dwratio... | Fault Data Action Available
v 441372005 06:230..  AnalogueT... 00200. Yes lgnaore 11
v 441372005 19161...  Analogue T... 00200. Yes lgnaore 11
Clear all records | Feduction parameters...| Mark all for fault data | Continue | Cancel | Help

Figure 2.125 Disturbance Records Available

Buttons and Fields

Fault Shows if the data is available on the recorder or
whether it has been overwritten.
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Action Tells Display Station 32 what to do with the records
listed. To set the value of this field, see the Right
Click and Double Click sections below. There are
four possible values, each of which refers to what
Display Station 32 does with the record when the
Continue button is clicked:

e Ignore - Nothing is done with the record
(default)

o Fault data - The record's fault data is
downloaded

® Profile - The record's profile is downloaded

e Reduced - Reduced data is downloaded for the
record (as set up in Record reduction
parameters)

Clear All Records Deletes all the disturbance records on the
connected recorder.

Reduction Parameters

Opens up the Record Transfer Options window,
which is used to reduce the data being
downloaded for the selected record.

Right Click Right-click over a record in the list a popup menu
appears. This menu has several options used to
manipulate and view the record. Four of the
options can be used to set the Action column, i.e.
Ignore, Mark fault data, Mark profile only and
Reduced fault data, when selected sets the Action
column to Ignore, Fault data, Profile and Reduced
(not TRT00) respectively.

If the profile flag has been set in the Transient
Record Selection window then more options are
available, for viewing the profile. These are:

* Analogs - Opens the Analog Profile window
showing a summary of RMS levels on each
channel before, during and after a fault.

e Digitals - Opens the Digital Transitions
window, showing digital transitions during the
fault.
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Double Click

Analog Profile

Digital Transitions

Double-clicking on a record with the left mouse
button opens the Record window, which shows the
record's header information and gives options for
viewing and manipulating the record.

Displays the RMS levels of the cycles immediately
before and after the start and end of the trigger
condition. The maximum and minimum values
throughout the duration of the record are also
included.

The fault duration is the time in ms, between the
start and end of the trigger condition. For a digital
edge or manual trigger this value is zero.

This information is used to give an indication of the
type and level of a line fault without having sight of
the complete graphical record.

Displays the digital transitions that occurred during
a disturbance record.

Disturbance  To download disturbance records:

Record Retrieval 1

Operations (Figure 2.126).

Select Disturbance Records and the Record selection dialog appears

Record Selection

List Directary Consisting of...

" Al Records

" Latest: 3

" Records since: | =

[ Include profile infarmation

QK | Cancel | Help |

Figure 2.126 Record Selection

2. Click the radio button associated with the record range required. For:

e New Records only- selects only records not previously

downloaded

e All Records - selects all records

e Latest - use the spinner to select the number of records

e Records since - use the spinner to select the record start date
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3. Click the Include profile information check box to download the
profile data for the records, if required.

4. Click OK.

The Disturbance records available on connected recorder dialog
appears (Figure 2.127).

Disturbance records available on connected recorder PZ|
Mew Date Time Description Dwratio... | Fault Data Action Available
v BA7/2005 13230,  Analoguera.. 000:05. Yes lgnaore 11
v BA7/2005 13243 Analoguera.. 000:05. Yes lgnaore 11
v BA7/2005 13423, Analoguera.. 000:05. Yes lgnaore 11
v BA7/2005 13620,  Analoguera.. 000:05. Yes lgnaore 11
v BA7/2005 14025,  Analoguera.. 000:05. Yes lgnaore 11
Clear all records | | Mark. all for fault data| Continue | Cancel | Help

Figure 2.127 Disturbance Records Available

5. Click Reduction parameters to reduce the records being downloaded

(Figure 2.128).

Figure 2.128 Record Reduction Parameters

Record reduction parameters

Disturbance l

Channel selection

Analogue channels

Fecord length

Pre-fault: |10 second(s]

Post-fault: (30 zecond(s)

Digital data

[v Retrieve digital data

Sample rate

120

3

=]

Cancel |

Help

6. Configure parameters on the dialog as required and click OK.

The Disturbance records available on connected recorder dialog

reappears.
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Disturbance Logger
(TR2000)

Buttons and Fields

7. Click Mark all records for fault data, or select required records
individually, to download all associated fault data.

8. Click Continue and the records are downloaded.

Use this window (Figure 2.129) to download logger disturbance records.
The TR2000 has an option to continuously log its input quantities and the
two frequency channels. This is recorded at 25Hz for a 50Hz system and
30Hz for a 60Hz system. The log is circular and contains the previous 14
days worth of data. The recovered data contains phasor information so
DSA can compute derived values such as power and impedance.

Disturbance Logger, Data available on connected recorder.

Start ...
24254,

Clear

. 0320 3 : 9.7:30 141

. 10:00 /30720, 11:39 1140 1A

Start Timne EndDate | End Time Duration | Availa...
05:30 3/5/2005  03:.09 72340 1A

o ||

Figure 2.129 Disturbance Logger Records Available

Data range available

Retrieval Parameters

From

To

Reduced

Displays the range of time over which logger data
is available for the selected record.

Enter the date and time when the retrieval record
starts.

Enter the date and time when the retrieved record
ends. Because of the relatively high sampling rate it
is recommended that only short intervals be
recovered at a time.

Activates whether the recovered file contains
reduced data. The parameters for this are defined
in the recorder configuration. The Data Available
column in the Disturbance directory shows
Reduced data for these files.
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Retrieve  To retrieve logger records:
Disturbance 4 - goct Disturbance Logger Records and the Disturbance Logger Data

Logger Records . . )
68 } Available On Connected Recorder dialog appears (Figure 2.130).
Operations:
Start... | Start Time EndDate | End Time Dwration | Availa...
24254 0330 3/8/2006 0909 T340 1A
0920 £20 16:49 9.7.30 141
.29 1
X : 09:29 0
3429/ 1000 3430420 11:39 1.1:40 11
Clear logger | Help |

Figure 2.130 Disturbance Logger Data Available On Connected
Recorder

Individual logger files are listed with their times and dates.

2. Double-click on a record and the Retrieve disturbance logger data
record appears (Figure 2.131).

Retrieve disturbance logger data

[rata range available Feduced

3/14/200517.00 [Nl 3/28/2005 19:29

ONsOFF

Fietrieval parameters

From: | 3/27/200513:30 =]
To: | 3/28/200513:23 =

QK | Cancel | Help |

Figure 2.131 Disturbance Logger Retrieval Options

3. Use the spinners to set the From and To dates for the records
required.

4. Click on/off to download reduced data.
Click OK and a dialog appears.
6. Click Yes.
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View Menu

Event Log

Buttons and Fields

Communications
Log

This menu is used to view the event and communications logs stored by

Display Station.

The Event Log window (Figure 2.132) shows a list of event and alarm
messages from recorders.

Location selection Recorder selection

Location : |EEE S STl =] [ Recorder: | 4800 Svc j

Fecorder Date Time Description -~

480 Sve 3/29/2005 095841 System switched online

480 Sve 3/28/2005 193839 System parameters updated

480 Sve 3/28/2005 193513 System switched online

4800 Sve 314/2008  16:54:42 GPS time is off

480 Sve 3414/2005 16:62:52 Systemn Boot [Watchdog)

480 Sve 3414/2005 16:51:48 Acq. Watchdog

4800 Sve 34542008 09:13:34 GPS time is off

480 Sve 3/5/2005 09:11:44 Systemn Boot [Watchdog)

4800 Sve 2/28/2008 093012 GPS time is off v
Cloze | Help

Location Selection

Recorder Selection

Figure 2.132 Event Log

Select the events of a particular location. Only one
location can be viewed at a time.

Select a recorder within a location. To make this
filter active, click on the check box supplied.

This window (Figure 2.133) lists the communications messages where
Display Station has tried to connect to recorders and failed. This is useful
for auto-poll where the process is normally unattended. There are three
separate pages controlled by a tab at the top. The Communications Log
contains all activity and the Successful auto comms and Failed auto
comms are separated into the other two pages.
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Communications Log

Camrmunications Lag l Successful auto comms ] Failed auto comms ]
Date Time Description
Clear all entries Cloge | Help

Figure 2.133 Communications Log

Button and Fields

Clear All Entries Clears all the entries of the communications log.

Database Menu

The options of this menu maintain the Display Station database:
e Update File Links
* Repair
e Compact
e Create Archive
¢ Import Archive

Update File Links

The DS database stores the header information for each record in the
Display Station 32 data directory. The actual record data are stored in the
data directory as separate files. Each record in the database stores the
name of its data file. It is possible for these file references to become
damaged if, for example, records are copied to and from the data
directory without using the Directory maintenance facility.

To update file links:
e Select Database > Update File Links.

This forces Display Station 32 to traverse through all of its database
records and ensure that they are pointing to the correct data files.
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Repair

NOTE

Compact

NOTE

Create Archive

Buttons and Fields

Display Station 32 database can become corrupted, for example if the
computer is turned off while it is being read or written to. Selecting
Repair attempts to repair any damage that may occur.

Repairing the database requires exclusive access, if Display Station 32 is
being run as a multi-user system, then it is essential that no other copies
of Display Station 32 are running at the same time.

To repair files:

e Select Database > Repair.

The database system used for Display Station 32 grows in size every time
records are added but does not decrease again if these are deleted. This
function reclaims unused space within the database.

Compacting the database requires exclusive access, if Display Station
32 is being run as a multi-user system, then it is essential that no other
copies of Display Station 32 are running at the same time.

To repair files:

e Select Database > Compact.

The DS32 database keeps a copy of the header information and expert
system results for each record it downloads or imports. Over time, the
size of the database can become extremely large (greater than 800
Mbytes). When this occurs, use this window to archive old records out of
the database.

Dates Use the Start date and End date fields to enter the
dates when archiving starts and ends.

Archive path Enter a pathname and file name for the archived
material. Alternatively, use the browse button to
select a path and filename.

Create Creates the archive. All archived records are
deleted from the Display Station 32 database.
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Create Archive To create an archive:

Operations 4 = select Database > Create Archive.

The Create Archive dialog appears (Figure 2.134).

Create Archive g|
Dates
DD bk Sy DD bk Sy
Start Date: [1 [T [1930 EndDate: [1 [T [1930
Archive Path

Create | Cancel |

Figure 2.134 Create Archive

2. Click Browse.

The Select or enter a name for the Archive Database dialog appears
(Figure 2.135).

Select or enter a name for the Archive Database @@

Savein | () DS32 S« @ B

D3

(L) ARCHIVE
| ) DipGraph
| MergeCut
CHTEMP

File name: |".mdb
Save as ype: |Access Database files j Cancel

Figure 2.135 Select or enter a name for the Archive Database

3. Navigate to or enter a name for a new database and click Save.
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The Create Archive dialog reappears (Figure 2.134).

Create Archive g|

Dates
DD MM vy DD MM vy

Stat Date: [1 [1 [1930 EndDate: [1 [1 [1330

Archive Path
C:vworkhametekhS ample DatatD S 32%subtest mdb

Create | Cancel |

Figure 2.136 Create Archive Il

4. Enter a Start Date and an End Date and click Create.

Import Archive Use this window to re-import an archive that was created using Create
Archive.

Buttons and Fields

Archive path Enter the path and name of the archive file to
import. Alternatively, use the browse button to find
the required file.

Import Re-integrates the selected archive into the Display
Station 32 database.
Import Archive  To import an archive:
Operations 1. Select Database > Import Archive.

The Import Archive dialog appears (Figure 2.137).

Import Archive
Archive Path

Import | Cancel |

Figure 2.137 Import Archive

2. Click Browse.
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The Select an Archive to Import dialog appears (Figure 2.138).

Select an Archive to Import EW@

Look in: | £ D532 R e N = e
0 = pipsaz

=1 = s

[

D3

(L) ARCHIVE

| ) DipGraph

| MergeCut

CHTEMP

Files of type: |Access D atabase files j Cancel

Figure 2.138 Select an Archive to Import

3. Navigate to the archive and click Open.

The Import Archive dialog reappears (Figure 2.139).

Import Archive
Archive Path
|E:\W0rk\Ametek\Sample [atatDS32%dz. mdb

Import | Cancel |

Figure 2.139 Import Archive Il

4. Click Import.
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3. Display Station Analysis 32 Menus
and Operations

This chapter describes functions available for manipulating separate
records and windows.

The chapter consists of the following sections:
e ”DS32 Analysis Window General Operations”, a discussion of the
main window’s functions and capabilities.

¢ ”"Main Toolbar/PAT Toolbar” on page 3-17, a discussion of the
items accessed from the toolbar. General discussions and specific
procedures appear.

* ”Main Menu Bar” on page 3-19, a discussion of the items
accessed from the toolbar. General discussions and specific
procedures appear.

DS32 Analysis Window General Operations

This sections consists of:

e "Graph Window Operations”
e  "Warning Messages” on page 3-14
e "Phase Group Classification” on page 3-16
There are three ways to open a DSA32 record:
e Double-click a DS32 transient, disturbance or logger record and
then click Analyze fault data on the record dialog.

e Select File > Open Record and the DS main window appears.
Double-click a DS32 transient, disturbance or logger record and
then click Analyze fault data on the record dialog.

e Select File > Open file, use the Open dialog to navigate to the
record and click Open. This works for COMTRADE files as well.
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Figure 3.1 shows the Display Station Analysis main window.
You can:
e Open multiple records separately

e Create new graphs

¢ Modify graph presentation and save as your new default
presentation

The active graph is the graph shown in the window and its record is the
active record.

EDisplay Station Analysis - [Recorder 1 [T]: A 1-8, D 1-16]

graph Edit ‘ew PAT Channels Tools Options Window Help BEE"

Oler| B SR 2] s ~F | fe] o8d]2=e] 2

100.00

For Help, press Fi

Figure 3.1 Display Analysis Main Window

The DSA main window is made up from three parts:

¢ A menu and toolbar at the top,
e A status bar at the bottom,

e and the waveform displays in between that is divided into a
number of bands. Each band contains one or a number of
waveforms.
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A range of display manipulation functions are available to extract the
maximum amount of useful information from the recorded data. These
include scaling, zooming, panning, dual cursor measurements, Power
Analysis Toolkit (PAT), computing new channels and importing channels.

Other analysis functions can be added to the Tools menu. These include:

e Distance to Fault (DTF)
* Expert system

Graph Window Operations

DSA32 displays records in one or more graph windows contained within
its main window. Each graph window can display any combination of
channels from a single record together with any channels imported from
other, open records.

Graph windows are arranged in horizontal bands each of which contains
one or more channels. Each band is assigned a label. This defaults to the
name of the first channel added to the band.

For:

¢ Analog bands the label appears to the left of the signal. The
vertical zoom (gain) applied to analog bands appears before the
channel's label (i.e. x70 indicates a times 10 multiplication).

¢ Digital bands the label appears to the right.

Underneath the bands a horizontal time axis is drawn. Time values
appear at equidistant points along the axis at an interval suitable for the
period of time in use.

When the graph has been zoomed a horizontal scrollbar appears below
the time axis for panning through the record. The axis label depends on
the record type.

Transient records display times in seconds, milliseconds or microseconds
depending on the sampling rate during record creation. To keep the
display manageable it sometimes appears in tens or hundreds of the base
unit. This is indicated in the unit description given to the right of the axis
that reads something like x70 ms - this means that each tick on the axis
gives a value in tens of milliseconds.

Disturbance records display their times on the axis in a minute:second
format with the seconds given to two decimal places.

Logger records display their times in a day-hour:min format.
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Status Bar

The status bar appears at the bottom of the main DSA32 window and
displays general status and help information. It is toggled on/off using
View > Status Bar. Hiding the status bar frees up screen space for use in
displaying graphs, which may be significant when DSA32 is run at lower
resolutions.

The main part of the status bar displays text messages such as a brief
summary of menu operations as the cursor passes over them. Brief help
messages for both the main toolbar and the PAT toolbar also appear here.
Some DSA32 options display a progress control here to provide feedback
during time consuming operations.

The rightmost part of the status bar contains three recessed areas that
indicate the status of the <Cap Lock>, <Num Lock> and <Scroll Lock>
keyboard key, respectively.

Bands

The display area of a graph window is divided among the channels
(Figure 3.2) on display. This division occurs by allocating the screen area
as an appropriate number of non-overlapping, horizontal bands within
which signals are drawn. There are two band types:

* Analog bands
e Digital bands

Their height is set to fill the available space with all analog bands being
of equal height and all digital bands being of equal height.
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EDisplay Station Analysis - [Graph3] [_ 5] %]
m Graph Edit View PAT Channels Options ‘Window Help ;Iilﬁl
D2l B| Sl 2| alsm | ] sl [T
T1:-27 .60 T2:263.76 TD:281.25 m

2
| |

12,63

[ RIS volts
6.15
8.35
220

kv

|

| | 201
!
|

DA RAAR G LA |
% IRELULAA AL

T t T T T T T T T | T
-5000 000 5000 10000 150.00 20000 25000 30000 35000 400.00 450.00 ms

For Help, press F1

Figure 3.2 Main Window Bands

Each band is used to display one or more channels. DSA32 does not
require that overlaid channels share the same unit, but if they were
recorded with differing full scale deflection values, then a warning
appears that visual comparisons are inaccurate. In other words, a point
representing 100V in one of the channels may be drawn lower than a
point representing 50V in the other channel because the latter represents
a different range of values.

No combination of digital, monopolar and bipolar analog channels is
permitted within the same band.

Vertical scaling (gain) can be applied separately to each analog band in
the window. This scaling is applied to every channel in the band and
may result in the signal moving off the visible range.
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Phasor Display

Figure 3.3 shows a blowup of the Phasor Display.

|8 Phaze group 1 !Em

Figure 3.3 Phasor Display

By default the displays appear in a bar at the bottom of the graph window
where their display size is fixed with respect to the graph size. For more
flexibility open individual displays in their own free-standing windows.

The free-standing display can be resized but always retains a square
aspect ratio. To return it to the graph window simply close the window in
the normal way. Only the free-standing phasor displays of the active
graph are visible at any given time.

The actual points at which the measurements are made are assigned to
either the left or right cursor. As the cursors on a transient record are
moved the phasors rotate. By convention, moving the cursor to the right
(forward in time) causes the display to rotate counter-clockwise. The
phasor display does not rotate for a disturbance record.

This dependence on the cursors means that the phasor display is only
available when the cursors are active. If the cursors are disabled the
phasor display will be turned off.

If no displays have been configured DSA32 sets up one display on the
record's first phase group and attaches it to the left hand cursor and
another display on the second phase group attached to the right hand
cursor. Both displays show the fundamental vectors.

DSA32 allows the definition of multiple displays. A display is a square
area in the bar below the signal display in which phasors are drawn. At
the top of the display there is a title and either an L or R icon indicating
that the display is reporting on the Left or Right cursor position.

Each display can show the details of one or more phase groups. If
multiple phase groups are defined for a display they are overlapped.
Such phase groups are not necessarily scaled identically so visual
comparisons of magnitude are inaccurate.

3-6
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Phasor Display
Operations

Band Settings

For each phase group assigned to a display any combination of the
following can be drawn:

¢ Fundamental phasors
e Positive phase sequence components
e Negative phase sequence components
e Zero phase sequence components

To open free standing windows either:

e Right-click on the display and select Free-standing from the
right-click menu or

e Use the "Phasor Display” on page 3-6.
To enable the phasors:
1. Switch on the cursors.
2. Click | orselect Options > Show Phasors in the Options menu.
To set the reference phasor in Band Settings:

1. Select it as the active channel in the band and the Active sub-channel
list is filled with entries for Phase A, Phase B and Phase C.

2. Select the one for which cursor reporting is required. If the reference
phasor is specified here, the cursor always reports an angle of zero.

Use this dialog (Figure 3.4) to configure band appearance and select the
active channel.

Band Settings - 13 DUV

Scale Channel Colours
Auto Edit ...
Active channel
[12 DUy ~|
| I~
™ Display RMS in cursors

Figure 3.4 Band Settings

AMETEK' 1086-339 Rev. A 11/05 3.7
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Buttons and Fields

Scale

Auto

Channel Colors

Adjusts the scaling factor. Certain channels can
have small signals that are not easily visible. These
are automatically magnified to reveal more detail
when DSA32 is started, as follows:

e TR100 records - magnification is limited to 99
times for transient records and 1000 times for
logger records.

* PQR channel - magnification is limited to 500
times.

e TRT100+ and TR2000 - all channels can be
magnified x1000.

The magnification scale factor appears to the left of
the channel name or as a number on the graph. For
x1 no value appears by the channel name. Limit
the maximum scale factor using the Preferences
dialog ("Preferences” on page 3-43).

A waveform magnified so that it expands outside
its display area is clipped so as not to interfere with
other channels.

Assigns the largest scale value that keeps the
visible portion of the signal entirely within the
band's vertical range. When used with a band
displaying monopolar channels this also selects an
optimal range of values to display.

Auto operates solely on the visible portion of the
channels in the band. If the window is zoomed to
show only a small section of the record autoscaling
only looks at that small section. Subsequent
panning through the record may well reveal that
parts of the signal are too large or too small for the
band. Reapply the autoscale operation to bring
them into view. To ensure that all parts of the signal
are always visible, unzoom and then autoscale.

Autoscaling is also on the right-click menu.

Lists the names of all the channels in the band in a
drop down. and its associated color used to draw
the signal. Select these in the Colors dialog.

3-8
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Band Settings
Operations

NOTE

Power factor

Active channel

Active sub-channel

To configure settings:

1. Select Setup from
(Figure 3.4).

Select the active channel from this drop down.
When more than one channel is present in the
band, the cursors only report values for the active
channel. It can also be set in the Graph Setup
dialog ("New Graph/Setup” on page 3-28) and in
the band right-click menu.

Select the active sub-channel from he drop down.
Certain channels contain more than one signal.
Examples are logger channels that contain
maximum, average and minimum signals. The
phase angles computed channel contains signals
for each phase in the group on which it was based.
When such channels are active in a band the
cursors report only on one of these sub-channels.

a right-click menu and the dialog appears

2. Use the spinners to set the Scale or click Auto for the largest available

scale, if required.

3. Select the Active channel from the drop down.

4. Select the Active sub-channel from the drop down, if required.

5. Select a color from the Channel Colours drop down, if required.

The Edit button opens a Windows dialog for configuring special colors.
See Windows documentation.

6. Click Display RMS in cursors to set it as the display magnitude.

7. Click Close.

A band containing the:

e Power factor from a TR100+ power logger is bipolar, but is based
around a center line of 7.

e lagging power factor is drawn above the line and cursor

measurements

are appended with L.

¢ Leading power factor is drawn below the line and cursor

measurements

are appended with C.

AMETEK 1086-339 Rev. A 11/05
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Transient events Logger records from a PQR fitted with the High Speed Transient Capture
option may contain information about transient events that occurred
within the duration of the record. These are indicated by a triangular
marker against the affected channel (Figure 3.5).

8 Analogue 3

%500 Analogue 4

Analo gue g

Figure 3.5 PQR Graph with High Speed Transient Capture Markers

e Click on the number above the marker and information about the
event or events that occurred during the indicated sample interval
appears (Figure 3.6).

The time and date of each event is listed along with the peak voltage, the
time for the pulse to decay to 50% of its peak value and the phase angle
of the peak relative to the positive zero crossing of the affected channel.

High Speed Transient list
Date | Time | Pulse Height | Pulse Yidth | Paint on wave
13/02/2003  10:06:25.002 337 kY 12uS 165 degrees
13/02/2003 10:06:47.005 337 kY 12uS 180 degrees
13/02/2003  10:06:55.005 339 kv 12uS 45 degrees
[1]:8

Figure 3.6 High Speed Transient Capture Information
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Display Manipulation
There are three ways to manipulate the waveforms:
e Zooming - Extends a selected portion of the record to the full
width of the window.

* Panning - Moves a zoomed display through the record, forwards
or backwards.

e Scaling - Modifies a band’s channels vertical gain.

Panning Once a display is expanded a horizontal scrollbar appears at the bottom
of the window. Use this to pan over the data:

¢ Click on the arrows at the data at either end scrolls smoothly.
Holding down <Shift> key while scrolling minimizes the scroll
speed.

e Click in the area between the arrow and the moving square
causes the graph to jump.

e Click and drag the scroll bar thumb pans the display forwards or
backwards.

If the screen flashes as it is panned or is slow to update see Graph Double

Buffering in "Preferences” on page 3-43. Alternatively, use the mouse
wheel to pan the record ("Mouse Wheel Support” on page 3-12).

Docking Windows In DSA32 both the main toolbar and the PAT toolbar are used in two
ways:
* Free-floating windows or,
* Docked to the inside of the main DSA32 window.

By default DSA32's toolbars are docked to the top of the main window.
In this condition they are part of the window's frame and the contents of
the main window are resized so that it cannot overlap the docking area.

If a window is undocked it appears as a window with its own title bar by
which it can be dragged. An undocked window overlaps the main
DSA32 window and graph windows, PAT dialogs etc. ware drawn under

it.
Toolbar  Undock a docked window
Undock/Dpck To undock a window:
Operations

1. Click between the toolbar buttons and drag it out into the DSA32
window.

AMETEK 1086-339 Rev. A 11/05 311



Display Station Analysis 32 Menus and Operations

Docking a window

Mouse Wheel
Support

Mouse Wheel
Operations

Pan a record

Zoom a record

2. Release the mouse button and the undocked toolbar appears
(Figure 3.7).

Figure 3.7 Undocked Toolbar

To dock a window:

1. Click on the title bar of the toolbar and drag it to the inside edge of
the DSA32 window. Dock it to any side - top, bottom, left or right.

2. Release the mouse and the docked toolbar appears (Figure 3.1
on page 3-2).

A number of display functions can be duplicated using the mouse control
wheel

To pan a record roll the wheel:

e Forward to pan to the left
e Backward to pan to the right

<Shift>+wheel reduces the scroll speed to a minimum.

To zoom a record:
1. Press <Ctr[> and use the wheel.
2. Roll the wheel:

e Forward to increase the zoom
e Back to reduce the zoom

3-12
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Adjust the gain

Overlapping

Records

Overlapping
Record
Operations

To adjust gain:

1. Place the mouse pointer over a channel label (the hand cursor
appears) the wheel scales that channel or band (see "Band Settings”
on page 3-7).

2. Roll it:

e Forward to increase the gain
* Back reduces it.

Set the Preferences Scan for overlapping records on load option and a
search of the Display Station database occurs as each record is loaded. If
other records are found in the database that overlap this one, they are
marked on the horizontal time axis (Figure 3.8).

Figure 3.8 Overlapping Records

This is useful for showing where a transient record exists for a
disturbance record or logger record. It also indicates if a disturbance
record is present for a logger display. This provides an easy way to view
the same event at different levels of detail.

Records have the following indicators:

e A transient record has a red circle witha T.
e A disturbance record has a yellow circle with a D.
¢ A logger record has a blue circle with an L.

To open overlapping records:

1. Double-click on the symbol and the record details appear
If there is more than one record at that time, multiple details appear.

2. Click on the detail to open its record.
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Right Click Menu Figure 3.9 shows the DSA right-click menu. Menu items are explained
below.

To access this menu:

* Move the mouse over the band label and m appears -

right-click.
Setup
Aukoscale
RMS Cursars
v vh
Figure 3.9 DSA Right-Click Menu
Setup Opens the Band Settings dialog ("Bands”
on page 3-4).
Autoscale This autoscales the channels in the band.
RMS Cursors Toggles the band cursor display between
instantaneous and RMS quantities for transient
records.

Labels for all the band channels appear below. The active channel has a
checkmark.

Warning Messages

During DSA32 operation a number of warning messages can appear,
including:
Alternate Phase Group Classification
When working with non-TR2000, TR100+ and
PQR records it is necessary to provide phase group

classifications. These classifications are stored in
the Display Station database.
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Channel Import Synchronization Issues

The Import Channels facility is used with TR2000
records. Such records are produced with
synchronous sampling so that any two machines
will sample the live signals at the same instant. This
allows DSA32 to synchronize the records exactly
from their time details.

With non-TR2000 records, there may not be
synchronous sampling so importing encounters a
fixed error of up to half the sample period of the
record into which the channel is imported.

Line Group Information Unavailable

A number of DSA32 dialogs allow the selection of
a line group. Line groups are not defined in
non-TR2000, TR100+ or PQR records and so when
working with these records the line group selection
is disabled.

Display Station not running

This message appears when selecting Graph >
Open record. This facility hands control over to
Display Station for record selection. If Display
Station is not running the operation cannot
complete. To remedy this situation, restart Display
Station.

Phase group information unavailable

Records generated by older recorders, such as the
TR100, DL8000 or TR1600 and COMTRADE
records, do not contain some of the phase group
information held by the TR2000, TR100+ or PQR.
Specifically:

e VT type, i.e. phase-to-phase or phase-to-neutral

e Group type, i.e. voltage phase group or current
phase group

These details are required for some of DSA32's
computed channels. See "Older Records”
on page 3-20.
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A number of features are only available for
Transient and Disturbance records. These
operations are unavailable for Logger records.

Phase Group Classification

When non-standard records are opened in DSA32 it is necessary to
provide a classification of each of the record's phase groups. This is
required as certain details required to complete some operations are
provided in some records but missing from previous types. Specifically,
for each phase group the following details are needed:

e VT type, i.e. phase-to-phase or phase-to-neutral
e Group type, i.e. voltage phase group or current phase group
This classification occurs either as soon as the record is loaded or when

the first operation requiring the missing information is requested. The
timing is set in the Preferences dialog ("Preferences” on page 3-43).

The Classify Phase Groups dialog lists three choices:

e (lassity this record - the classification provided is recorded
against this record for all future uses.

e (lassify this machine - the classification provided is recorded
against the machine that produced this record and every record
retrieved from that machine uses this same classification.

e Use defaults - no classification is provided and DSA32 continues
with its best guesses as to the phase group details. This temporary
classification is not recorded and he Classify Phase Groups dialog
reappears when the record is reopened.

If a record or machine is incorrectly classified use “Reclassify”
on page 3-36 to correct it.

See "Older Records” on page 3-20 for a full procedure.
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Main Toolbar/PAT Toolbar

A number of commonly used operations in DSA32 are accessed through
the buttons on the main and PAT toolbars.

The main toolbar accesses the following functions listed in Table 3.1.

Table 3.1 DSA Main Toolbar Icons

Icon Function

New graph ("New Graph/Setup” on page 3-28)
[

Open record ("Open Record” on page 3-19)
=

Graph setup ("New Graph/Setup” on page 3-28)
|

Copy the active graph to clipboard ("Copy”
on page 3-39)

Print the active graph (”Print/Print Preview/Print
§| Setup” on page 3-37)

Print preview for the active graph ("Print/Print
E;| Preview/Print Setup” on page 3-37)

About DSA32 ("About DSA32” on page 3-115)
2|

Zoom the active graph ("Time Axis” on page 3-103)
]

AMETEK 1086-339 Rev. A 11/05 3.17



Display Station Analysis 32 Menus and Operations

Table 3.1 DSA Main Toolbar Icons (Continued)

Icon Function

Unzoom the active graph ("Time Axis”
X on page 3-103)

- Toggle cursors in the active graph ("Cursors”
] on page 3-104)

Add an annotation to the current graph (“Add
Annotation” on page 3-105)

T

!

The PAT toolbar accesses the following functions listed in Table 3.2. For
all the options apart from System Frequency, the buttons remain in the
inactive state as long as their associated dialog is visible. Clicking them
again closes that dialog. The Phasors button remains inactive as long as
the phasor display is active.

Table 3.2 PAT Toolbar Icons

Icon Function

Open the System Frequency dialog ("Fundamental
fe Frequency” on page 3-52)

Open the Single Channel Calculations dialog
| ("Single Channel” on page 3-53)

Open the Power Calculations dialog ("Power”

B on page 3-55)

Open the Sequence Components dialog ("Sequence
3= Components” on page 3-60)

Open the Harmonic Analysis dialog ("Harmonics”
bt on page 3-63)

Open the Phasors dialog ("Phasor Display Setup”
J | on page 3-30)
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Main Menu Bar

The Display Station main menu bar consists of:

Graph Menu

"Graph Menu”

"Edit Menu” on page 3-39

"View Menu” on page 3-40

"Power Analysis Toolkit (PAT) Menu” on page 3-51
"Channels Menu” on page 3-66

"Tools Menu” on page 3-101

DSA uses a selected or default layout to display the recorded waveforms.
This layout is created or edited using "New Graph/Setup” on page 3-28.
The layout can be saved for use with the current and other records.

Menus items include:

Open Record

"Open Record”

"Open File” on page 3-21

"Close” on page 3-22

"CSV Export” on page 3-22

"COMTRADE Export” on page 3-26

"New Graph/Setup” on page 3-28

"Setup Colors” on page 3-34

"Reclassify” on page 3-36

"Print/Print Preview/Print Setup” on page 3-37
"Exit” on page 3-39

Up to 30 records can be opened at the same time in DSA.

Open Record  To open a record:

Operations 1

. Open a new record by either:

Selecting Open record in the Graph menu
Clicking = on the main toolbar.

This opens the Display Station scrolling list of records.
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NOTE

Older Records

Older records may need to be reclassified. See ”Older Records”.
2. Double-click on the record entry and the associated record dialog
appears. The nature of this dialog depends on the record type.

For older records whose phase groups have not yet been classified the
Classify Phase Groups dialog appears (Figure 3.10).

] Display Station Analysis - Classify Phase Groups g]

Fleaze provide information about the wiring or type of phasze groups in
thiz record. Such information is required to display phasors comectly
and to cary out some power calculations.

[ Classify this record || Classify this machine Usze defaults |

Help |

Figure 3.10 Classify Phase Groups |

1. Click the appropriate button:

¢ Classify this record
e Classify this machine
e Use defaults

The Display Station Analysis Classify - Phase Group dialog appears
(Figure 3.11) for the first two bullets.

] Display Station Analysis - Classify Phase Group

Fleaze classify this phase group for display purposes

Fhase group |Phase group 1 Cancel

Channels

Wiy (kY]
Wb (kW)
Whr [k

Classification
iy

(* Phase ta neutral

" Curent " Phaze to phaze

Figure 3.11 Classify Phase Groups Il

2. Select a channel from Channels and a Classification for a Phase group

and click OK.

This repeats until all Phase groups are configured. The Display
Station Analysis main window appears ready for use.

3-20
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NoTE When Current is selected as the Type of the group, the wiring selection
' is disabled and a default of phase-to-neutral is set.
S Click Cancel during this process and any classifications already

confirmed are saved against the record or the machine as appropriate.
DSA32 continues this session using its best guesses for the unclassified
phase groups and, if the record is re-opened later, the Classify Phase
Groups dialog reappears but only previously skipped phase groups need
be classified.

If the layout of the record has been previously saved the Restore Layout
dialog appears (Figure 3.12).

Restore Layout

+ Record specific sample

" Machine specific | J

" General | J
Restare | Don'tHestore|

Figure 3.12 Restore Layout

e Click the required radio button and use the spinner to select the
record and click Restore.

The behavior of Classify Phase Groups and Restore Layout is controlled
by settings selected in "Preferences” on page 3-43.

Open File
Use this option as a quick way of viewing records that are not in the
normal list (e.g. archived records on a floppy disk).
NoTE DSA32 supports IEEE C37.111-1999 standard records with no channel
' amplitude offsets and a single recording frequency.
[ J

Open File  To open a file:

Operations 1 gqjact Graph > Open file.

The Open dialog appears.

2. Navigate to a directory and select a file a transient, disturbance or
logger record. Additionally, a COMTRADE format record can be
specified for import.
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e Select Graph > Close or click the close box X at the top right of

Close
This closes all active graphs for a record.
To perform this operation:
the window.
CSV Export

Use this window (Figure 3.13) to export data from the active record.
Some, or all, of the channel data can be exported to a file. The format
used for this file is Comma Separated Variable or CSV. This format can be
read by many third party applications, such as spreadsheets etc.

Advanced
options

Charinels [viy V. oK
Wb
Wbr Cancel
In(z)
Ir
Iy
Ib
In
DCigital 1
Eigifa! ?‘ v Select &1l
Samples: (Al © Visible anly

Defmitedby [Tab =] |

Text Qualifier | =
™ Include labels ™ Multiplexed
I Include times [ Include sub-channels

Figure 3.13 CSV Export

Buttons and Fields

Channels Lists all of the active record channels. Select one or
more for inclusion in the export.

Select All Selects all of the record's channels.

Samples Click one of the radio buttons:

All - exports the sample data for the full duration of
the record.
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Visible only - export operates in conjunction with
the Zoom setting to export only that portion of the
record currently visible in the active graph. If a two
minute period of a thirty minute log is zoomed, this
produces a CSV file containing only the data for
that two minute period.

OK Performs the export operation. The operation
progress appears on the status bar. For all but the
largest records, this should take no more than a few
seconds.

Advanced Export Toggles the Advanced section into view.

There is some variation in the format of the CSV
files used by other applications. The default
settings produce a file that can be loaded
immediately by the leading desktop applications.
However, other packages may require a slightly
different CSV format which is the purpose of
Advanced options.

Delimited by Configures the separator character used in the CSV
output. By default a comma is used to separate
values in each line of output. This can be changed
to a tab or semicolon or, using the Other option,
any arbitrary character is entered in the text field
alongside the drop down list.

Text Qualifier Changes the characters that enclose text data. Text
data, such as channel labels and units, are
enclosed in standard quotation marks by default -
e.g. "Channel 1". A pair of apostrophes are
available, or no distinguishing character at all.

Include labels Enable this check box and extra text items are
added at the start of the CSV giving the location,
machine name, trigger time and sample rate of the
record. Each of these items consists of two pieces
of text:

e A description of the data e.g. "Location", and
e the data itself e.g. "Moira".

It also includes the channel name and unit at the
head of each channel's data.
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NoOTE

Multiplexed

Toggles the data format from row-based to
column-based.

With the box unchecked the output for an export of
three channels, A, B and C might look like this
(where A-1 represents sample 1 in channel A and
SO on):

A-1,A2, A3, A4, ...
B-1, B-2, B-3, B4, ...
C-1,C-2, C-3,C-4, ...

With the Multiplexed box checked would appear
like this:

A-1,B-1, C-1
A-2,B-2, C-2
A-3,B-3, C-3

IRV RV

Non-multiplexed files may have extremely long line lengths, with many
thousands of sample items on each line. This could cause problems if
the file were loaded into a simple text editor or other program.

This setting affects the channel name and unit
information provided when the Include labels
option is checked. When the Multiplexed option is:

e Unchecked the items are added at the start of
each channel's row like this:

"Channel A", "kV", A-1, A-2, A-3, A-4, ...
"Channel B", "kV", B-1, B-2, B-3, B-4, ...
"Channel C", "kV", C-1, C-2, C-3, C-4, ...

¢ Checked, the items are added at the top of each
channel's column like this:

"Channel A", "Channel B", "Channel C"
"kv", kv, kv

A-1, B-1, C-1

A-2,B-2, C-2

A-3, B-3, C-3

ceepenegene
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Include sub-channels

Activate this check box to include sub-channel
data in the export.

Include times Activate this check box to include times in the
export.

CSV Export  To export into CSV format:
Operations 1. Select CSV Export.

The Export dialog appears (Figure 3.14).

Charinels [viy V. oK
Wb
Wbr Cancel
In(z)
Ir
Iy
Ib
In
Digital 1
Eigifa! ?‘ w Select Al

Samples: (Al © Visible anly

Defmitedby [Tab =] |

Text Qualifier | =
™ Include labels ™ Multiplexed
I Include times [ Include sub-channels

Figure 3.14 CSV Export

NoTE The graphic in Figure 3.14 has Advanced features showing. Click
' Advanced to display these items.
L 2. Select the required Channel(s) and configure other desired Advanced
items.

3. Click OK and the Save As dialog appears (Figure 3.15).
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Save As @@
Save jn: | (L) My Documents j & EB-
IIMy eBooks
dMy Music
.;ﬂMy Pictures
My Yideos
|)Ulead VideoStudio
Save as ype: |Eomma zeparated values [*.cav) j Cancel

Figure 3.15 CSV Save As

4. Navigate to the required directory, enter a name and click Save.

COMTRADE Export
Use this window (Figure 3.16) to export COMTRADE data.

COMTRADE Export 3

Esportas [CDOCUMENTS AND SETTINGSALL

|E:\DDEUMENTS AND SETTINGSNALL USERS WINDOWSWAR

|C:\DDCUMENTS AND SETTINGSAALL USERS WINDOWSAR
" ASCH [ Include calculated channels
+ Binary
Export | Cancel |

Figure 3.16 COMTRADE Export

Buttons and Fields

Export as Display the names for the three files that are
created by the export. The browse button to the
right opens a standard Save as dialog to use a
different filename or folder. It is the configuration
(*.cfg) filename that is specified here but on return
from the dialog, all three filenames are updated
appropriately.

ASCll/Binary Click a radio button to select the file format:
ASCII - the larger format.
Binary - the more compact format.

This only affects the *.dat file.
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Include calculated channels

Export

Check this and any computed channels created in
the active record are included in the COMTRADE
file.

Performs the actual export according to the
specified criteria. If one or more of the output files
already exists, a confirmation dialog appears
before they are overwritten.

Comtrade Export  To export a Comtrade file:
Operations 4 = salect COMTRADE Export.
The COMTRADE Export dialog appears (Figure 3.17).

COMTRADE Export 53
Exportas  |C'DOCUMENTS AND SETTINGSSALL
|E:\DDEUMENTS AMD SETTINGSWALL USERS MWAMDOWS AR
|E:\DDEUMENTS AMD SETTINGSWALL USERS MWAMDOWS AR
" ASCIH ™ Include calculated channels
+ Binary
Export | Cancel |

Figure 3.17 COMTRADE Export

2. Click the browse button )
The Save As dialog appears.

3. Navigate to the correct directory, name the file and click Save.

The COMTRADE Export widow reappears with the new file name

and directory.
4. Click the file type
5. Click Export.

and Include calculated channels, if required.
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New Graph/Setup

Use this dialog (Figure 3.18) to create or alter the appearance of the
active graph by arranging the contents of the Channels Selected and
Channels Available lists. In addition, the Phasor Display configures the
phasor display ("Phasor Display Setup” on page 3-30).

Buttons and Fields
Title

Graph Setup g]
Title |F|ec:0rder1 [D]: Graph 1 | Phazor Display |
Channels Available Channels Selected
A1 Wy ~ Add > +- Iy
A2 \yb
A3 Wb — = Infe)
85 Ir Inzert -»
A7 b
Al In <- Hemowve
D1 Digital1
D2 Digital 2 P
D3 Digtal3 _ Addogand> |
D4 Digital 4 v Edit Title Set Active
Time: © Absolute
* Relative 0K | Cancel |

Channels available

Insert

Figure 3.18 Graph Setup

Enter a unique title for a new graph or edit an
existing graph name. This appears at the top of the
graph window. It also appears under the Window
menu. The active graph has a tick mark. The names
for the default graphs are Analogs 1-8, Digitals
1-16 etc.

Lists all the available analog and digital channel
names.

Analog and digital channels are added in a similar
way. The selected channels appear in the order
that they are displayed. As new channels are added
to the display they are appended to the Channels
Selected list.

Inserts a selected Channels Available item above
the Channel Selected item. One or more items can
be inserted.
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The digital channels are automatically interlaced
with the analog channels. There can be up to two
digital channels between each pair of analog
channels.

Remove Select a Channels Selected channel(s) and click
this to remove a channel(s).

Overlay channels in a band

Overlays a number of analog channels on the same

band.

If the channels in a band have different full scale
values or units a warning message appears
indicating that visual comparisons of magnitude
are incorrect. When the cursors are used on a band
containing more than one channel, only the active
channel's measurements are shown and its name
appears in bold text.

Set Active Sets a selected channel as active. This can also be
set using the "Band Settings” on page 3-7 or the
"Right Click Menu” on page 3-14.

New Graph  To add and configure a new graph:

Operations 1. Click to create a new graph or select Graph > New Graph.

The Graph Setup dialog appears (Figure 3.19) with no selected
channels.

Graph Setup g]

Title |F|ec:0rder1 [D]: Graph 1 | Phazor Display |

Channels Available Channels Selected

a1 Wy ~ Add - H-
A2 Wb

+-In [z

ig |\‘:b[ Inzert >
A7 b
Al In <- Hemowve
01 Digital 1
Dz Digital 2 Add to Band -
D3 Digtal3 _ Addogand> |
D4 Digital 4 v Edit Title Set Active
Time: © Absolute
* Relative 0K | Cancel |

Figure 3.19 Graph Setup

2. Select a channel in the Channel Available and click Add.
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3. Click a channel in Channels Selected, click a channel in Channels
available and click Add to Band and it appears as a sub-item of that
channel, if required.

NoTE The channel selected as a band must be of the same type.

| The band is given the name of the first channel added to it.

4. Select the name and click Edit Title and enter the new name, if
required. Alternatively, double click on the text of the band's name.

5. Overlay a channel by:

Add the first channel.
Select the target band.

oo o

Select all the required names from the Channel Available list.
d. Click Add to band.

6. Select a channel and click Set Active, as required.

7. Click Phasor Display to configure this display ("Phasor Display
Setup” on page 3-30).

8. Click OK.
Phasor Display Use this window (Figure 3.20) to display a number of phasor diagrams
Setup below the waveform display of a transient or disturbance record. These

show the relative amplitudes and angles of three phase voltages and
currents. The absolute length of the vectors is adjusted to use the most of
the display. The values of RMS amplitude or angle can be superimposed
on the display. Voltage vectors have an arrow head and current vectors
have a circle.

Phasor, Display Setup g]

Left Cursar @+ Display |PhasorDispIay2 j Cloge |

Right Cursar
Add | Remove |

Fhase Group Fund Poz | Meg Zern
Label

I
I
I

add | |

Figure 3.20 Phasor Display Setup

3-30 1086-339 Rev. A 11/05 AMETEK



Fault Recorder Operations Manual

Buttons and Fields

Left cursor

Right cursor

Display selection

Add
Remove

Free standing

Phase group list

Label

Add a phase group

Sets the dialog to list all the displays attached to the
left cursor. New displays created while this
selection is enabled are attached to the left cursor.

Sets the dialog to list all the displays attached to the
right cursor. New displays created while this
selection is enabled are attached to the right
Ccursor.

Select from the list of all displays attached to the
selected cursor. The title of the display can be
altered.

Adds a new line to Display to title a new phasor.
Removes the selected phasor with confirmation.

Activate and the display is drawn as an
independent window. This option can also be
enabled using the right-click menu ("Right Click
Menu” on page 3-14 and disabled by closing the
window.

Lists the names of the phase groups to be drawn in

the selected display. Four columns contain either a
or §¢ against the display options for each group.

Click on the symbols to switch them on or off.

Annotates the vectors:

* Angle - annotates with their angle.

* Magnitude - annotates with their RMS
magnitude.

e None - Switches annotation off.

Adds a phase group so more than one phase group
appear together. This is the Add button on the
bottom of the window.

The default vector that appears is the fundamental.
Alternatively, the positive, negative or zero phase
sequence can be shown. Any or all of the vector
types can be shown together but it is advisable not
to clutter the display with too many vectors.
Instead create a new display for the different vector

types.
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Remove a phase group

Removes a phase group. This is the Remove button
at the bottom of the window.

Phase Group and
Phasor
Operations

Phasor Displays
To add and configure a phasor display:

1. Click Phasor Display and the Phasor Display Setup dialog appears
(Figure 3.21).

Phasor, Display Setup g|

Left Cursar @+ Display |PhasorDispIay2 j Cloge |

Right Cursar
Add | Remove |

Fhase Group Fund Poz | Meg Zern
Label

I
I
I

add | |

Figure 3.21 Phasor Display Setup - Before Configuration

2. Click Add at the top of the dialog.

Enter a Display name or select an existing phasor for modification.
4. Click Add on the bottom of the dialog.

This lists the Channels selected from the Graph Setup dialog.
5. Add an extra phase group to an existing display by:

a. Selecting the display from the drop down list at the top of the
window.

The phase group name and vector type(s) appear the list
below.
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b. Clicking Add at the bottom of the window and the Phase
Group dialog appears (Figure 3.22).

Phase Group

Fhase Group | j

Cancel |

Figure 3.22 Phase Group

c. Selecting the new phase group and vector type and click OK.

The default vector that appears is the fundamental. Alternatively, the
positive, negative or zero phase sequence can be shown. To do this,
click on the red cross below the selected vector. This changes to a
green tick.

6. Select a Phase Group and click OK.

The Phasor Display Setup dialog reappears with the Phase Group
added (Figure 3.23).

Phasor, Display Setup g|
Left Cursar + Dizplay |PhasorWeb j Cloze
Right Cursar )
[¥ Free Standing Add | Femove |
Fhase Group Fund Poz | Meg Zern
Engineering Amps J x x x Lahel
* Mone
" Angle
" Magnitude

Remove |

Figure 3.23 Phasor Display Setup - After Configuration

7. Click a Label radio button.
Click to toggle between activate/deactivate.
8. Click Close.
The Graph Setup dialog reappears.
9. Click Close.
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Setup Colors

Buttons and Fields

To remove a phase group:

1. Select the display.

2. Click on the name of the phase group and click the Remove button at
the bottom of the window.

A dialog appears to confirm.

3. Click Yes.

Use this dialog (Figure 3.25) to configure the color of each analog
channel, as well as the text, background, phasor displays and digital

inputs.

Dizplay/Printer colours

j «<- Reset to defaults...

Load/Save colours

Load... |

| Set colours for screen

Save... |

Items

- I
Scales

Teut ;
Digital [Marmal] v

Cancel |

Figure 3.24 Colour Setup

Display/Printer colours

Reset to defaults

Load
Save
Items
Edit Colour

List the color source settings.

Resets color section to system defaults for the
printer: black text and waveforms on a white
background.

Loads settings from a *.col file.
Saves settings to a *.col file.
Lists items to which colors can be applied.

Opens a standard Windows dialog box for color
selection.
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Color  To configure colors:

Configuration 1. Select Graph > Color and the Colour Setup dialog appears

Operations (Figure 3.25).
Dizplay/Printer colours
| Set colours for screen =] < Resetto defauls..
Load/5 ave colours
load.. | Save. |
Items
= i —
Digital [Marmal] b
ok | Cancel |
Figure 3.25 Colour Setup
2. Select Display/Printer colours using the drop down:
e Set colours for screen
e Set colours for b&w printer
e Set colours for colour printer
3. Click OK.
To load a colour scheme:
1. Click Load and the Load Colour settings dialog appears.
2. Navigate to and select the .col file and click Open.
To save a colour scheme:
1. Click Save and the Save Colour settings dialog appears.
2. Navigate to the directory and enter a name and click Save.
NoTE Name files screen.col and printer.col and they are loaded as the default
' colors when DSA is started.
S To edit the color of a particular item:

1. Click a name in Items, then click Edit Color.
2. Click on a new color and click OK.
To create custom colors:

1. Click Define Custom Colors.
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2. Use the power bar at the right of the dialog box to create a color and
click Add to Custom Colors.

The new color appears in the Custom colors area.
To set the color of analog channels:

1. Double-click on the channel name in the main window or select
Setup on the channel’s right-click menu and the Band Settings dialog
appears (Figure 3.26).

Band Settings - 13 DUV

Scale Channel Colours
Auto Edit ...
Active channel
[12 DUy ~|
| I~
™ Display RMS in cursors

Figure 3.26 Band Settings
2. Click Edit, select a color and click Close.

Reclassify

When working with TR100 records it is necessary to classify the defined
phase groups by providing additional information. If incorrect
information has been entered for a record or a recorder, See "Older
Records” on page 3-20 to reclassify them.

TR2000, TR100+ & PQR records contain explicit information as to the
wiring of their phase groups. However, the type classification (voltage or
current) is derived from the units defined for the channels in the
respective groups. If this classification is in error, use Reclassify to
override it. In this case the option to identify the phase group as
phase-to-phase or phase-to-neutral is disabled.

NoTE If a classification has already been provided for this specific record, any
' machine classification added in this way is ignored when the record is
H subsequently re-opened since the per-record classification has priority.
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Print/Print Preview/Print Setup

Print Setup To configure print setup:

1. Select Graph > Print Setup and a standard Print Setup dialog appears
(Figure 3.27).

Printer

Mame: EPSON Stylus ies Properties...
Status: Feady

Type: EPSOM Stylus CBE Series

Wwhere:  LPT1:

Comment:

Paper Orientation

Sige: |Letter [B1/2%11in] j + Partrait
Source: |Sheet j " Landscape
Metwork. .. QK | Cancel

Figure 3.27 Print Setup

2. Click Properties to display printer-specific settings for configuration.
The features available for configuration vary with the make of printer
and the version of the driver software installed.

Print Preview Use this window (Figure 3.28) to preview and print the graph.
Buttons and Fields
Print... Causes the graph as shown to be printed.
Next Page/Prev Page/Two Page
Disabled.

Zoom In Increases the size of the preview for detailed
examination. Use the button twice to increase the
magnification in two stages to its maximum.

Alternately, click directly on the preview image
with the mouse, which displays the icon while
over the display. This magnifies the image as
before and also ensures that the resulting display is
scrolled so that the selected point is visible.

Zoom Out Decreases the magnification, in two stages, until
the whole page is visible.
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Print Preview
Operations

Print Graph

If the preview is fully zoomed, clicking on it with
the mouse cancels all zoom and restores the full
page display.

Close Closes the preview and restores the normal graph

window display. Any PAT dialogs that had been
hidden are now restored.

To see a preview:

e Select Graph > Print Preview. The graph window changes to a
graphical representation of the printed output.

mnisplay Station Analysis - [1 [T]: A 49-49]
Pl Mewt Page | Prev Page | TwoPage | Zoomin | ZoomOut Close

1 at CELILD POLE 3 AT CELILO, 20:21:17.022000 Mon 01 Feb 1000 (032)
Unkn i ( port)

Figure 3.28 Print Preview

DSA32 uses the standard Windows® printer drivers, so most printer types
can be used to print DSA32 graphs.

DSA expands the graph to the maximum allowed by the size of the
paper.
The printed graph is similar to the screen display but includes:

¢ A header with the location and name of the recorder, the time and
date of the record and the cause of the trigger.

e A comment field as a footer at the bottom of the page.
e Displayed cursors printed as solid lines.
e Trigger and end of trigger points printed as dashed lines.
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The fonts used for the main display, the header and footer text are set in
the Preferences dialog ("Preferences” on page 3-43).

The default color scheme for the printer output is black on white. See
”Setup Colors” on page 3-34 to change to a color output.

Print Operations  To print a displayed graph either:
e Select Graph > Print or click §| .

For more information on this consult Windows help.

Exit
To exit DSA:
1. Select Graph > Exit and DSA shuts down.
If the option to automatically save graph layouts is selected in
Preferences, the Save Layout (“Save Layout” on page 3-109) dialog
appears for each open record.
2. Click Yes.
Edit Menu
This menu consists only of Copy.
Copy

This places a copy of the active graph on the clipboard for pasting into
other applications, such as word processors.

The image placed on the clipboard is in the format used for printing the
graph. It includes the header and footer text and uses the colors defined
for printed output. Use ”Print/Print Preview/Print Setup” on page 3-37 to
see exactly what is sent to the clipboard.

The image is stored on the clipboard as an enhanced-format metafile.
This is a device-independent format that retains shape and proportion on
any output device as well as allowing it to be easily resized. If the
application in use does not support this format you won’t be able to paste
in DSA32 screens.

Copy Operations  To copy a record:
e Select Edit > Copy to copy the active graph or click .
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View Menu

This menu consists of:

e "Record Header”

e ”Analogue Profile” on page 3-41

e "Digital Profile” on page 3-42
e ”Main Toolbar/Status Toolbar/Status Bar” on page 3-43
e "Preferences” on page 3-43

Record Header

Use this window (Figure 3.29) as a strictly informational guide that gives
the various header details of the active record. The type of record dictates

what appears.

Comment

Trigger Information
Trigger type:
Trigger time: g

Fecord Length [zec]:

11kY:Braidwood:C

Recorder |dentification

(1N D ef Ul Location

Machine name:

te of change on channel 7 'Ib

Intemal clock - external is unavailable

ec Dead Time - Yieldshields PMAR?)

Buttons and Fields

Figure 3.29 Record Header

Recorder Identification

Trigger Information

Comment

Provides the Location and Machine Name of the
recorder that generated this record.

Lists the:

e Trigger type

e Trigger time - Presented as a 24 hour clock;
date and day number along with an indication
of the time synchronization status.

e Record Length - Given in cycles for transient

records and in seconds for disturbance records.

Presents any comment attached to the record.
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Logger records only
Recorder Identification- Same as above.
Record Information Includes the:

e Start and end time of the logging period (time,
date, day number)

e Interval between samples in the record
¢ Total length of time that the record covers.
View Record  To open the record:

o Heqder e Select View > Record Header and the Record dialog box appears
perations (Figure 3.29).

Recorder |dentification

Machine name: [t}

(1N D ef Ul Location

Trigger Information
Trigger type: &)
Trigger time: | 9) nternal clock - external is unavailable

Fecord Length [zec]:

Comment

Jead Time - ields!

Figure 3.30 Record Header

Analogue Profile

Use this window (Figure 3.31) to list any analog profile information
available for the record. For each channel pre-fault, immediate, final and
post-clearance RMS values appear together with the defined unit. The:

¢ Pre-fault measurement is made on the cycle prior to the trigger
point.

¢ Immediate measurement is made on the cycle after the trigger
point.

¢ Final measurement is made on the cycle prior to the safety point.

e Post-Clearance measurement is made on the cycle after the safety
point.

Records also contain maximum and minimum RMS values for each
channel. The duration of the fault appears as the time from the trigger
point to the start of the safety window.
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Analogue Profile  To open the Analogue Profile:

Operations 4 " select View > Analog Profile and the Analog Fault levels dialog

appears (Figure 3.31).

Analogue Fault levels - RMS

Analogue channel Pre-fault  Immediate  Final ~ Post-Clearance  Maximum  Minimum — Units
1 Wiy 11.0 11.0 10.9 10.9 1.0 10.8 k¥
2 Wb 101 10.0 11.0 11.0 11.0 10.0 k¥
3 Whbr 103 103 10.8 10.8 10.9 10.2 kW
4 Ins 9.8 9.8 9.9 9.9 10.5 9.6 &

5 EE5.9 E38. 1.5 BEO.3 7164 B579 A&
[ 13621 1378.0 EE7.B EEE.8 13865 E530 A
7lb 11363 1147.3 E43.2 g42.0 1161.9 E359 A
81n 157.4 157.4 158.7 158.7 154949 1862 A
Fault duration:

Figure 3.31 Analogue Profile

2. Select an analog channel and click OK and the recorder header
dialog reappears.

Digital Profile

Use this dialog (Figure 3.32) to list the record’s digital profile information.
For each transition in the record the following appears:

¢ the channel
¢ the state to which it switched
e the time of the transition relative to the trigger time

e the duration of the fault. This is the time from the trigger point
to the start of the safety window.

Digital Profile  To open the Digital Transitions:

Operations 4 = select View > Digital Profile and the Digital Transitions dialog

appears (Figure 3.32).

Digital Transitions

Digital channel State Time [mg]

3 RH9 AP Alarm 2
4 R19 C/B Contact Alarm 300

Figure 3.32 Digital Profile

Fault duration:
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2. Select a digital channel and click OK and the recorder header dialog
reappears.

Main Toolbar/Status Toolbar/Status Bar

Hiding the toolbar may free up screen space which can be used to
display graphs, this may be significant when DSA32 is run at lower
resolutions.

To toggle these options on/off:
e C(Click the menu item.

A check appears next to the item when active.

Preferences

Use this window (Figure 3.33) to configure a number of DSA settings.
These are automatically saved and are always used when DSA32 is

running.
THD Caleulation method — [IEEE - Autoscaling
o o g W Autoscale on load
V¥ Graph double buffering i 53N 10r 0¥ENapRing recards on ’
load Cap autozcaling
™ Live scrollbar update [v Configure phase groups on load ™ 16 bit records
I Cursor Acceleration ¥ Annatations an by default [ 14bit records
: : : [~ 12 bit records
B Opeye sl v Disturbance times relative by
default
I¥ Check line group types W “wam on long lines
Fonts Fecord Display Configuration
Element  |Header test [printer anly) j : ‘wihen loading ’_‘
Aiial, 12 point Wwhen closing |Mever save  »
()8 | Cancel |

Figure 3.33 Preferences
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Fields and Buttons
THD Calculation method

Select the Total Harmonic Distortion (THD), which
is the ratio of the root of the sum of the squares of
the harmonic amplitudes from two upwards to the
amplitude of the fundamental voltage or current
expressed as a percentage. There are two ways to
express the amplitude of the fundamental:

e |EEE - Uses the true amplitude of the
fundamental component. The IEEE function is
defined in IEEE 1035 — 1989. For transient
records it is calculated as follows:

o

For disturbance records it is calculated as follows:

THD—\,[ Voms ]2 1
ana‘mmrﬂi

e ANSI - Uses the RMS value of the signal. The
ANSI function is also used by CSA and IEC. For
transient records it is calculated as follows:

S22k
=< 100%
S5

Kml

For disturbance records it is calculated as follows:

THI =

#100%

THI =

E;,rﬂ _ E;,rﬂ
THD — FHs Fundomental
=

TS

For small values of THD, there is very little
difference between the two values. For extreme
levels of harmonics the IEEE scheme for THD can
exceed 100%, but the ANSI method never can.
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Graph double buffering

Live scrollbar update

Cursor Acceleration

Enable this option and the graph display does not
flicker when it is scrolled. It may slow the screen
update speed on slower computers.

Improves the update rate for slower computers.
Enable this option and the cursor measurements at
the left of a graph are updated when the graph is
scrolled using the scrollbar. This may slow down
the re-draw time for a slower computer.

Disable this option and using the keyboard arrow
keys moves the cursors left or right one sample at a
time. If there are many thousands of samples on the
screen, the cursors move very slowly.

Enable this option and the cursors step multiple
samples at a time. The size of the step is
proportional to the number of samples currently on
display so that the speed at which the cursors
progress across the screen remains roughly
constant, no matter how large the data set.

Whether or not to use acceleration depends on
how keyboard control of the cursors is used.

If the cursors are normally positioned using the:

¢ Mouse and keyboard control is reserved for
fine positioning, then turn acceleration off.

e Keyboard, then acceleration makes this less
tedious with large records.

AMETEK 1086-339 Rev. A 11/05
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Opaque annotations

Enables/disables Opaque annotations. There are

two ways to draw annotations on a graph window:

e Transparent - Draws text over whatever is
already present on the screen. This has the
advantage of reducing the degree to which they
obscure the signal detail, however they can be
harder to read.

e Opaque - Erase the portion of the graph where
the text appears. These can obscure signal
detail, but they are generally easier to read.

Scan for overlapping records on load

Enable this option and DSA32 searches the Display
Station database each time a new record is loaded.
This search identifies any records, which overlap
the one being loaded. A marker appears in the
horizontal axis of the graph window to indicate
this fact (See "New Graph/Setup” on page 3-28).
Disabling this option may improve load times on
slower systems with many records.

Configure Phase Groups on load

Enables/disables configuration on load. For a
non-TR2000, TR100+ or PQR record, the type of
the phase groups are unknown. Before any power
or impedance calculations are made the group
type (V or ) and the VT type (p/p or p/n) must be
confirmed (see "Older Records” on page 3-20).
This can be done either when the record is first
loaded or when a relevant calculation is requested.
This need only be done the first time the record is
opened, as the phase group information is saved
back into the Display Station 32 database.

Annotations on by default

Enable this option and new graph windows are
created with annotations visible. To suppress the
drawing of annotations in a given graph window,
use the Show Annotations option.
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Disturbance times relative by default

Enable this option and the radio button in the
Graph Setup dialog is set to Relative by default. If
disabled, the default selection is Absolute. This
determines if the horizontal time axis in the graph
window shows the times in disturbance records
either as offsets relative to the trigger point, or in
absolute terms.

Check line group types

Enable this option and the units of the channels
that make up the component phase groups for each
line group are checked for consistency. If an error
is detected an error message appears (Figure 3.34).

Display Station Analysis B x|

i | The specified current phass group ('CHC &' ) in the line group 'CMC volbage is nat & currenk group,
%

Figure 3.34 Check Line Group Types Error Message

Warn of long lines  Enable this option and a warning occurs if long
lines are discovered in a data record. This helps
detect data records that are recovered over a
network can have extra padding characters
attached.

Autoscaling Autoscale on load - Enable this option and each
analog input channel fills the available band. There
are two rules that apply to this:

e Channels in the same phase group have the
same scale factor

e There is a maximum scale factor depending
on the recorder resolution

Disable this option and all channels are initially
drawn with a scale factor of x1.

Cap autoscaling - Enable these options to define a
maximum scale factor for each recorder resolution.
The default values are:
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Bits Recorder Max scale

16 TR2000 x1000
TR100+

14 PQR x500

12 TR100 x100

A reason for disabling autoscaling is that very small
induced currents are magnified and it may appear
that a line is still energized when, in fact, it is not.

Record Display configuration

Enable these options to control the loading and
saving of the graph layout. The exact look of a
record can be saved and used again when the
record is next opened. Layouts are saved for
individual records only or for use on all records
from a particular recorder.

When a record is loaded, the format is treated in
three different ways:

e Always restore - Always use the previous
display layout. DSA32 selects a layout by
searching through those available in this order:

e (1) Search for a default layout for that
record - if that fails,

® (2) Search for any layout for the record - if
that fails,

e (3) Search for a default layout for that
recorder - if that fails,

® (4) Search for any layout for the recorder - if
that fails,

e (5) Search for the default global layout - if
that fails,

e (6) Search for any global layout

¢ If no layout is found, it uses the standard
layout.

e Never restore - Always use the standard setup

® Ask - Prompt the user to select the layout. If no
layouts exist, the standard setup is selected.
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Report fonts

When a record is closed, the present display layout
is in one of three ways:

e Always save - Always remember the layout for
next time

* Never save - Never save the graph layout
® Ask - Prompt the user to save the layout.

If the setup is Always saved it is used as the default
layout for that record only.

There are a number of ways this facility can be
configured:

e The default is to Ask on load and Never save on
close. This gives maximum control to you, as
the layout is only saved through explicit use of
the Save Layout menu option. When loading a
record, you select any of the available layouts,
or elect to use none of them.

e Selecting Always close and Always restore
results in layouts being saved and restored
transparently without your knowledge. The end
result is that each record viewed has its layout
saved and exactly that layout is automatically
restored when the record is reopened. You can
save a per-machine layout that acts as a
template for all records from that machine the
first time they are opened. As they are closed
they receive their own layout that they use
thereafter.

e Selecting Never restore and Never save
effectively turns off this feature.

Enables the Graph print option to add a header and
footer to the printed output. The font and size of
the print is selected independently for the header,
footer and body text. The current font selections
are given in the titles of the three buttons at the
bottom of the dialog. Clicking on any one opens a
standard font selection dialog from which a new
font is specified. The font style specification is
ignored by DSA32.
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The body font is also in the on-screen display but a
newly selected font is only used in graphs created
after the change.

Preferences  To configure preferences:

ration . .
Operations 1. Select View > Preferences and the Preferences dialog appears
(Figure 3.35).
THD Calculation methad IEEE - Autoscaling
: ¥ Autoscale on load
|¥ Graph double buffering | igadn faileber=phndl=zar iy .
Cap autozcaling
™ Live scrollbar update [v Configure phase groups on load ™ 16 bit records
I Cursor Acceleration ¥ Annatations an by default [ 14bit records
B Opeye sl v Sésf;ud:?ance times relative by [ 12bitrecords
I¥ Check line group types W “wam on long lines
Fonts Fecord Display Configuration
Element  |Header test [printer anly) j b ‘wihen loading | Ask -
Aiial, 12 point Wwhen closing |Mever save  »
ak. | Cancel |
Figure 3.35 Preferences
2. Select the THD Calculation method.
3. Click any of the ten check boxes underneath THD Calculation
method, as required.
4. Click Auto scale on load, if required.
5. Click Cap autoscaling check boxes, as required.
6. Select an Element from the drop down.
NoTE Click Select in the Fonts area and the Font dialog appears to select font
' specifications.
d 7. Select When loading and When closing preferences from the drop
down in Record Display Configuration area.
8. Click OK.
NoTE You must exit DSA for some settings to take effect.
!
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Power Analysis Toolkit (PAT) Menu

The Power Analysis Toolkit (PAT) is a calculation module for DSA32. A
wide range of values can be calculated for individual channels and phase
groups. There are a number of icons on the PAT toolbar ("Main
Toolbar/PAT Toolbar” on page 3-17) for implementing the power
calculations. These are also available under the menu. The functions
available depend on the record type and whether you are connected.

As an alternative, the values can be computed over the entire length of
the record. These new channels can be added to the graph display. For
more information on this see “Channels Menu” on page 3-66.

The PAT functions are:

e Peak, RMS & PU levels

e Form, crest & quality factors

e Harmonic content & THD

e Frequency

e Positive, negative and zero sequence components

e Apparent, real & imaginary power

e Power factor & X/R ratio
The values computed are for the parts of the signals that lie between the
two cursors so these must be enabled for data to appear. While a PAT
window is active you can alter the positions of the cursors in DSA32 and

PAT recomputes and displays the new data. PAT automatically adjusts the
right hand cursor to give an integer number of cycles between the

cursors.

NoTE If the graph is zoomed to the extent that less than a cycle of data is
' visible, this adjustment is impossible - a warning appears.
S This menu consists of:

e “Fundamental Frequency”

e ”Single Channel” on page 3-53

e "Power” on page 3-55

e ”"Sequence Components” on page 3-60
e “Harmonics” on page 3-63
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Fundamental Frequency

Use this window (Figure 3.36) to designate the channel for determining
the system frequency.

NoTE Set the System Frequency before selecting the other functions.

! System Frequency

Please select a channel to uge for calculation of
system frequency. Select OF. to use thiz frequency

for subsequent power analyzis calculations

Chan ECEN ~| Freq

| ok | | LCancel |

Figure 3.36 System Frequency

To calculate the harmonics, sequence components and power accurately
the actual system frequency is required. DSA32 can obtain this from the
pre-trigger portion of a selected channel. The best signal to use is an
unfaulted voltage channel.

If no channel is selected for frequency measurement, or the special
Nominal entry is selected, the nominal value specified in the record is
used (50.0/60.0 Hz). This correction is quite small for normal system
frequency variations. The closer the actual frequency is to the nominal
value, the smaller the correction factor.

When DSA32 is started, the default is to use the nominal frequency.
Buttons and Fields

Chan Select the channel to calculate the harmonics,
sequence components and power.

Freq Displays the calculated system frequency.
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System Frequency  To designate the channel:

Operations 4 = select PAT > Fundamental Frequency or click g, |.

The System Frequency dialog appears (Figure 3.37).

System Fregquency

Please select a channel to use for calculation of
system frequency. Select OF to use thiz frequency
for subsequent power analyzis calculations

Chan [T ~| Freq

| ok | | LCancel |

Figure 3.37 System Frequency

2. Select the Chan.
The frequency obtained for that entry appears to the right.
3. Click OK.

Single Channel

Use this window (Figure 3.38) to display a number of computed values
for a specified channel.

Single Channel Calculations

Chon [T — - Ui

resk [~ -~
Crest - Farmn - Cluality -

Figure 3.38 Single Channel Calculations

If the Print Preview is active for an active graph, it is hidden until the
preview is closed.
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Buttons and Fields

Chan Select the channel. All channel names are
available, not just the ones presently displayed in
DSA32.

Peak Displays the maximum positive or negative value

between the cursors. If the maximum excursion is
negative then the value is negative.

RMS Displays the true root mean square value of the
signal assuming an exact number of samples per
cycle.

PU Displays the ratio of the RMS value to the nominal

value of the channel as defined in the recorder
configuration.

Crest (peak factor)

Displays the ratio of the peak value to the RMS
value. For a pure sine wave the ratio is 1.414.

Form Displays the ratio of the RMS value to the mean
value. For a pure sine wave the ratio is 1.111.

Quality Displays the percentage difference between the
absolute area under the signal compared with a
pure sine wave with the same peak amplitude. This
is the value that is used for sub-cycle triggering in
the TR100 and DL8000.

Frequency Displays the measurement made by first filtering
the data with a 12 pole low pass filter, then
measuring the distance between successive zero
crossings. For low level signals (i.e. load level
current) the accuracy of this measurement may be
degraded.

A minimum of two cycles between the cursors is
required to measure frequency.

Single Channel  To use single channel calculations:

Operations . . .
P 1. Ensure cursors are active. All PAT calculations are carried out on the

samples between the cursors. If the cursors are not active, no values
appear.

2. Select PAT > Single Channel or click | and the dialog appears
(Figure 3.39). -
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Single Channel Calculations
Chen [EA— - -

Feal: FU

HEE N
Farm - Guality -

s

Crest

Freq

Figure 3.39 Single Channel Calculations

3. Select the Chan.
The values obtained for the entries appear.
4. Click OK.

Power

Use this window (Figure 3.40) to configure parameters for and view
power calculation results for specific channels. Additionally, you can
configure aspects of the Phase Groups.

If the Print Preview is active for an active graph, it is hidden until the
preview is closed.

Power Calculations

Line Group |(BfERaf=0N!

Woltage |1 Phase group 1 j Phase |A j

Cunent |2 Phasegioup2 | CT Lag 0000
v EEE v -
«f [ Fresecouws | [ ok ]

Figure 3.40 Power Calculations

All power calculations are performed on the fundamental phasors
extracted from the source channels using the method described in
”Single Channel Quantities” on page 3-73.

Per Phase Apparent Power

Apparent power is calculated as the product of the
RMS magnitude of the voltage and current phasors:
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Per Phase Reactive Power

Reactive power is calculated as the product of
apparent power and the sin of the phase angle:

0,=8, sin(ﬁ)

The phase angle is calculated as the raw angle
difference between the two phasors plus the
specified correction value for CT lag.

Per Phase Real Power

Real power is calculated as the product of apparent
power and the cos of the phase angle:

P,=S,cos(9)
The phase angle is calculated as for reactive power
above.
Total Power in Star (Phase-Neutral) Systems

The total system power in phase-neutral
configurations is calculated by simply summing the
three per phase power values. These are calculated
as above.

Total Power in Delta (Phase-Phase) Systems

Total system power in phase-phase configurations
is calculated by the two-wattmeter method:
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Buttons and Fields

Line Group

Voltage/Current

Displays

Real
Rlb :|Vba Ia COS(lg)
F)cb = |I/bc Ic COS(¢)
F=PF,+F,
Reactive
Qba :|Vba Ia Sln(lg)
ch :|I/bu Ic Sln((ﬂ)
Qt = Qba + ch
Apparent

St = VRZ+QIZ

Vil2 +Vel? +2V, IV, 1. cos($—p)

where,
e - phase angle between V,, and |,
e 9 —Phase angle between V. and I.

Select the line group used for the calculations.
When working with TR100, TR1600 or
COMTRADE records there are no line groups
defined for the record.

Select the voltage and current phase groups for use
in the power calculations or click Phase Groups to
define new ones.

Shows the calculated apparent, real and imaginary
power figures for each phase with the power factor.
This uses the amplitude and phase of each of the
vectors computed from the selected voltage and
current channels so only the fundamental
components are used to compute power.

The phase angle, power factor and X/R ratio (the
ratio between the reactance and the resistance of
the load) also appear.
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Power
Calculations
Operations

Each power component is displayed in RMS form.

CT Lag Select the lag. Where interposing CTs are used to

measure current a correction can be made for the
CT phase lag. Enter the value use the spinners. The
lag angle is in degrees and fractions of a degree.

For a TR2000 record the type of VT is known but
for other recorders the type must be declared
before the power and impedance calculations are
made. For a TR2000 the CT correction defined in
the recorder is used as the default.

To use power calculations:

Ensure cursors are active. All PAT calculations are carried out on the
samples between the cursors. If the cursors are not active, no values
appear.

. Select PAT > Power or click g1 and the dialog appears

(Figure 3.39).

Power Calculations

Line Group |(BfERaf=0N!

Voktage |1 Phasegoup1 x| Phase [a |

Cunent |2 Phasegioup2 | CT Lag 0000
v [ - I -
«f [ Fresecouws | [ ok ]

Figure 3.41 Power Calculations

3. Select a Line Group, if required.

4. Select Voltage and Current phase groups when working with TR100,

TR1600 or COMTRADE records.

5. Select a Phase.
6. Select or enter a CT Lag, if required.

7. Click Phase Groups and the dialog appears (Figure 3.42).
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Phase group channels

Fhase group Fhase & Phaze B PhaseC

1 Phaze group 1 1 2 3
2 Phaze group 2 ] E 7

3 Phaze group 3

Figure 3.42 Phase group channels

8. Configure the Phase group channels by:
a. Clicking Phase group and the dialog appears (Figure 3.43).

Phase group channel

Identification
oK
(=1 (F'haze group 2|
Lancel
Definition
Phase A |1 500kab hd Help

Phase B: |2 500kaB

Phase C: |3 500kaC =

Figure 3.43 Phase group channel

b. Enter a Label.

c. Select Definitions for all phases.

d. Click OK.

The Phase group channels dialog reappears.

e. Click Close and the Power Calculations dialog reappears.

9. Click OK.
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Sequence Components

Use this window (Figure 3.44) to configure parameters for and view
sequence component calculation results for specific channels.
Additionally, you can configure aspects of the Phase Groups.

If the Print Preview is active for an active graph, it is hidden until the
preview is closed.

Sequence Components

| Phasars... | |§hannels...| | ok |

Figure 3.44 Sequence Components

Sequence components are calculated for a phase group of three
channels. For each sample in these three channels a phasor of the
fundamental harmonic is calculated using the method described in
”Single Channel Quantities” on page 3-73.

For each sample vector arithmetic is used to generate the sequence

components:

Iy =%(]R +1 +IB)

L :%(IR t+al, +d’l,)

I, = %(IR +d’l, +al,)
where
RO Zero sequence component
IRq Positive sequence component
IR2 Negative sequence component
IR Red phase vector
ly Yellow phase vector
Ig Blue phase vector
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-0.5,i—
2

a Unit vector ( \/5}

Buttons and Fields

Group Select the phase group used for the sequence
component calculations or click Phase Groups to
define new ones.

Displays Displays the amplitude and phase angle of the
fundamental component of each channel is
calculated and the positive, zero and negative
sequence components computed using vector
addition with positive, zero and negative 120°
phase rotation. The phase angles are relative to that
of the first channel in the phase group.

Phasors Opens the vector phase display, which shows the
relative phases of the three channels in the phase
group. The absolute angle is that relative to the
position of the left hand cursor. This display is
particularly useful when the display cursors are
moved from pre-fault into post-fault where the
relative phase angles may vary.

Use the check boxes at the bottom left to draw
circles for the locus of each vector. Use this to
check relative amplitudes and the identity of each
vector.

Sequence  To use sequence components calculations:
Components 1
Calculations )

Operations

Ensure cursors are active. All PAT calculations are carried out on the
samples between the cursors. If the cursors are not active, no values
appear.

AMETEK 1086-339 Rev. A 11/05 3.61



Display Station Analysis 32 Menus and Operations

2. Select PAT > Sequence Components or click gas and the dialog
appears (Figure 3.45).

Sequence Components
Units m

Peak ms FL Angle

[EIEDL 1 Phase group 1

Zer

| Phasars... | |§hannels...| | ok |

Figure 3.45 Sequence Components

3. Select a Group and the display fields are populated.
4. Click Phase Groups and the dialog appears (Figure 3.42).

Phase group channels

Fhase group Fhase & Phaze B PhaseC

1 Phaze group 1 1 2 3
2 Phaze group 2 E i

3 Phaze group 3

Figure 3.46 Phase group channels

5. Configure the Phase group channels by:
a. Clicking Phase group and the dialog appears (Figure 3.47).

Phase group channel

Identification
-
Lancel
Definition

Phase A |1 500kab hd Help

Phase B: |2 500kaB

Phase C: |3 500kaC =

Figure 3.47 Phase group channel

b. Enter a Label.
c. Select Definitions for all phases.
d. Click OK.

The Phase group channels dialog reappears.

e. Click Close and the Sequence Components dialog reappears.
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6. Configure the Phasors by:
a. Clicking Phasor and the dialog appears (Figure 3.48).

Phasor Diagram

a0

1a0° o

rrr 2700

Figure 3.48 Phasor Diagram

b. Manipulate the diagram using the three check boxes.
c. Click OK.

The Sequence Components dialog reappears.
7. Click OK.

Harmonics

Use this window (Figure 3.49) to configure parameters for and view
harmonic results for specific channels.

Harmonic Analysis
Table. | oK |

THDZ

odd %
1099
even %

de Fumd 2 3 4 5 & 7 & % 10 11 |Wi|

Harmonic

[MELUER Engr'g Amps o

Figure 3.49 Harmonics Analysis

If the Print Preview is active for an active graph, it is hidden until the
preview is closed.
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Buttons and Fields

Channel

Histogram Scale

Harmonics Spinner

THD%

Table

Select the channel and this measurement uses a
discrete Fourier transform (DFT) technique to
compute the amplitude and phase angle of each
harmonic of the fundamental including the zeroth
(DC component). The accuracy of the results
suffers with low level input signals.

Contains a logarithmic vertical scale to make small
levels of harmonics visible.

Varies the actual number of harmonics.

To ensure an accurate measurement there should
be at least four samples per cycle of the harmonic
waveform. PAT limits the maximum harmonic to
one quarter of the sampling rate; i.e. for a sampling
rate of 9600 on a 50Hz signal the maximum
harmonic is the 48th.

Displays the ratio of the power in the harmonics
from the second upwards relative to the
fundamental. THD figures for the odd and even
harmonics only appear. There are two different
standards for computing THD, which are selected
in "Preferences” on page 3-43.

THD values are calculated using as many
harmonic values as are available. Initially, the
dialog displays calculations based on values up to
the 11th harmonic. If this limit is increased, then
the THD calculations can be refined with the new
values. If the number of harmonics is subsequently
reduced, the THD values are not restored to their
former values. Instead the more accurate results,
incorporating the greater number of harmonics, are
retained.

Opens the Table dialog with more accurate tabular
results. This gives a list of the amplitudes and phase
angles of the harmonics over 0.1% of the
fundamental. The amplitudes are peak magnitude
values and the angles are relative to the
fundamental angle.
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odd %/even % Display data when the active record contains
disturbance data. Higher harmonic values cannot
be obtained and so the main histogram display is
removed. The odd and even harmonic distortion
values are similarly unavailable. However, a total
harmonic distortion value still appears. See
"Preferences” on page 3-43 for details of how it is
derived.

Harmonics  To use harmonics calculations:

Operations 1. Ensure cursors are active. All PAT calculations are carried out on the

samples between the cursors. If the cursors are not active, no values
appear.

2. Select PAT > Harmonics or click L and the dialog appears
(Figure 3.50). o

Harmonic Analysis
Table. | oK |

THDZ

odd %
1099
even %

de Fumd 2 3 4 5 & 7 & % 10 11 |Wi|

Harmonic

[MELUER Engr'g Amps o

Figure 3.50 Harmonics Analysis

3. Select a Channel and the display fields are populated.
4. Use the spinners to select a number of harmonics.

5. Click Table, if required, and the dialog appears (Figure 3.51).
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Harmonics Table

Harm. Peak  Angle
a 457 01
1 11974 01
2 1.71 3123
3 514 5.1
4 0.61 Kih i
5 10491 614
g 0.42 1328
7 522 130.3
g 0.33 197.9
9 0.74 174.3
10 0.25 206.9
1 0.84 186.1

Figure 3.51 Harmonics Table

6. Click OK and the Harmonics Analysis window reappears.
7. Click OK.

Channels Menu

This menu consists of:

"Combined Channels” on page 3-68
”Single Channel Quantities” on page 3-73
”Average” on page 3-75

"Sequence Components” on page 3-77
”Star/Delta Conversion” on page 3-80
"Line Group Quantities” on page 3-85
"Phase Group Angles” on page 3-89
"Differential Phase Angle” on page 3-91
"New Phase Group” on page 3-93
"Import Channels” on page 3-95
”Synchronize Imports” on page 3-97
"Long Term Flicker (PIt)” on page 3-100
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Computed The Power Analysis Toolkit (PAT) functions allow for a wide range of

Channels measurements on the voltage and current signals. There are also
functions that allow the generation of computed quantities over the
entire length of a transient or disturbance record. These appear as extra
channels that are displayed, measured and printed just like the input
voltage and current channels. These new channels are then used in turn
to compute further complex channels.

The computed channels are divided into six different groups:

e Combined channels — Simple arithmetic sum and difference
functions

* Single channel quantities — RMS, frequency & harmonic content
of one channel

e Sequence components — Positive, negative and zero sequence of
a phase group

e Star/Delta conversion — Compute the equivalent voltage signals
e [ine group quantities — Watts, VARs, VA, ...
* Phase group angles — Voltage & current phase angles

Once a new channel has been created it can be added to the current
view using Graph > Setup. The channel can then be selected and added
to the display in the normal way.

When a new channel is created it is assigned a full-scale deflection value
for the purposes of vertical scaling. This value is limited by the full-scale
deflections of the input channels so that the result is not artificially scaled
beyond the margin of error inherent in the source signals. Thus, in most

cases, the computed channel's full-scale deflection will only differ from

that of the source channels when it contains a value that lies outside the
source's full-scale.

A line group is a pair of phase groups, one voltage and one current,
defined in the record.

Add to graph Each computed channel window has this check box. If it is:

e Unchecked DSA32 displays an informational alert when the new
channel is created. It is necessary to select Graph > Setup to
incorporate the new channel into an existing graph. Alternatively,
select Graph > New Graph to create a new graph including the
computed channel.

¢ Checked, then the newly generated channel is immediately
added to the active graph without any need to use Setup. No alert
appears.
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Combined Channels

This check box setting is sticky. It retains its setting between uses of any
of the computed channel dialogs. If it is set in the Combined Channel
window, then the next time that dialog is used the check box is in the
same condition as it was left previously. The setting is universal across all
the computed channel dialogs. If it is in the Combined Channel window
it is the same in Single Channels Quantities. In addition, when DSA32 is
shut down the current Add to graph setting is recorded for use when it is
restarted.

Use this window (Figure 3.52) to combine channels. A combined
channel is produced from a simple arithmetic function of one, two or
three channels. The three functions are sum, difference and inverse. The
summation of three phase voltages or currents is used to compute a
neutral channel. The inverse is used to correct an inverted CT. In this
case, a new phase group can be created to include the new channel.
Sum and difference calculations are used to compute the missing phase if
only two phase and neutral channels are available.

Combined Channel g]
Action |1 SPARE J Cancel
* Sum
" Difference [2 1mvR. -] "
o
" Inverse 3 TIMET - o graph
Label |SF'AF|E+|1V.F|_+T|ME1

Figure 3.52 Combined Channels - Standard Tab
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Buttons and Fields

Action

Sum

Difference

Inverse
Channel
Label

Add to graph

Click on Sum, Difference or Inverse.

For disturbance channels, in which each sample
consists of both an RMS value and a fundamental
phasor, Sum adds the corresponding RMS values as
normal and also performs a vector addition on the
phasor quantities. Similarly, Difference performs
simultaneous arithmetic and vector calculations.
When inverting a disturbance channel the RMS
value is left unaltered since RMS is an inherently
positive quantity, however the phasor is inverted
by means of a 180° rotation. When performing a
difference on disturbance channels the possibility
of negative RMS results is unavoidable - in such
cases DSA32 automatically extends the display
range of the resultant channel to reflect its bipolar
character.

Identify either two or three channels.

Identify two channels. For the difference of two
channels, the first signal is subtracted from the
second. For a transient record this would have the
same result as inverting the first channel then
adding it to the second.

Identify one channel is required.
Select a channel from the drop down.

Select the channels for the operation and DSA32
dynamically produces a default label for the new
channel. Enter a new label, if desired. The label
should be descriptive of its contents; i.e. | neutral
or -Ir. Use up to 25 characters but it is best to keep
the label short for display reasons. The default
labels are commonly long and abbreviation is often
recommended.

Check this box to add the new channel
immediately. For more information see "Add to
graph” on page 3-67.
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Advanced Tab
Figure 3.53 shows the Advanced tab.

Combined Channel g]
Standard Advanced] 0K
Farmula Cancel |
“TIMET'
-
Uit |Unkn0wn Channels j
Label |SF'AF|E+I‘IV.F|_+TIME1

Figure 3.53 Combined Channels - Advanced Tab

Formula Enter an arbitrary formula describing the required
output. Since any text can be entered, take care to
enter a meaningful expression before it is accepted
for processing. Essentially, any mathematical
expression involving the four basic arithmetic
operators is usable along with parentheses to
control the order of evaluation.

Valid formulae consist of the following elements:

® Channels - channels from the active record are
referenced by entering their labels enclosed
within quotes, e.g. "Vry".

e (Constants - integer or floating point values are
entered in the normal way, e.g. 5.2

* Arithmetic operators - Either + (addition), -
(subtraction), / (division) or * (multiplication).

e Parentheses - portions of the formula that
constitute a valid expression in their own right
can be enclosed in parentheses to ensure that
they are evaluated first.

Examples are:

o "Viy'+"Vyb"+"Vbr"
o "Wry"+4.9

o ("Vry"2)+"Vib"
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Operator Precedence

Nesting

Division by zero

Unit

In the absence of parentheses the operators are
evaluated with standard rules of precedence.
Multiplications and divisions are evaluated first
followed by additions and subtractions. Within
these constraints operators are evaluated left to
right as they are encountered.

When using parentheses expressions can be
nested, e.g. (("Vry"*2)+"Vrb")/2. There is no limit on
the level of nesting.

Formulae involving division run the risk of
encountering data that gives rise to a division by
zero. Such calculations are trapped and the result
for those points is set to zero. An error message
occurs if divisions by zero occur during a given
calculation.

Divisions by zero are encountered less often than
might be expected. For example, division by a
sinusoidal quantity typically does not trigger a
division by zero every time the signal crosses the y
axis. This is due to the fact that the channel data is
made up of discrete values sampled at regular
intervals. In many cases the nearest samples are
found on either side of the zero crossing. Only
where a sample has been taken exactly on the
point of transition does a divide by zero arise.

Enter a unit label. Because of the absolute
flexibility allowed in generating new quantities
there is no simple way for the application to
determine what the appropriate units are for the
new channel. By default Unknown appears. It is
important to supply the correct unit if the new
channel is to be utilized in further operations, such
as inclusion in a phase group.
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Channels Select a Channel for use. When constructing a
formula it is necessary to enter the exact name of
one or more channels from the current record, a
procedure that is tedious and error prone. To
minimize this problem, the Channels drop down
presents all the analog channels in the record -
select one and its name, enclosed in quotation
marks, is inserted at the current cursor position in
the formula field.

Label Enter a descriptive label for the channel being
created. Since any formula can be entered,
transforming the input quantities in any number of
ways, it is not possible to present a meaningful
default label for these channels.

Add to graph Check this box to add the new channel
immediately. For more information see “Add to
graph” on page 3-67.

Combined  To produce a combined channel:

Channels 1. Select Channels > Combined Channels and the Combined Channel

Operations . .
p dialog appears (Figure 3.54).
Combined Channel g|
Standard lAdvanced]

Action |1 SPARE j Cancel
&+ Sum
" Difference |3 IY.R. j - P
 invese S| e

Label |SF'AF|E+I1V.F|_+TIME1

Figure 3.54 Combined Channels - Standard Tab

2. Configure the Standard tab by:

a. Selecting up to three channels using the drop downs.
b. Click an Action radio button.

c. Enter a Label.
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3. Configure the Advanced tab (Figure 3.55) by:

a. Selecting a channel from Channels.
b. Enter a Unit name.
c. Enter a Formula.

Standard Advanced] ak.
Farmula Cancel |
“TIMET'

-
Uit |Unkn0wn Channels j
Label |SF'AF|E+I‘IV.F|_+TIME1

Figure 3.55 Combined Channels - Advanced Tab

4. Click Add to graph, as required.
5. Click OK.

A confirmation dialog may appear.
6. Click OK.

Single Channel Quantities
Use this window (Figure 3.56) to enable a number of functions based on

a single channel input. These are:

e RMS
e Frequency
e Harmonic content

Single Channel Quantities g|

Select a source channel
Cancel

Channel to Produce

+ Frequency
" RMS

" Harmanic Cantent 3

[ Addto
Label |I1%.R. Frq araph

Figure 3.56 Single Channel Quantities

The RMS is calculated using a one cycle sliding window and then uses
five cycles of information for smoothing.
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Buttons and Fields

Select a source channel

Channel to produce
Frequency/RMS

Harmonic Content

Label

Add to graph

N-1

Select the source channel for use.

Click to select that channel type.

Click the radio button and select the actual
harmonic number using the spinners. A value of
zero extracts the DC component and one is the
fundamental component. The maximum harmonic
number is limited to one quarter of the sample rate;
i.e. for a sample rate of 9600 samples per second
on a 50Hz signal the top harmonic is the 48m.
Harmonic content cannot be produced from
disturbance or logger channels.

The harmonic values are generated using a
Discrete Fourier Transform. The DC component is
the zeroth harmonic and the fundamental is the
first. The formula is:

]% > Xp, A sin(2nkh/N) - jcos(2mkh/n)}

k=0

where:

e N = number of samples per cycle
¢ h =desired harmonic
e r = first sample number of cycle

DSA creates a label for the new channel as the
criteria are specified. Enter a name to alter or
replace the provided value. Make the label
descriptive of its contents; i.e. Ir rms or Vr freq.
Enter up to 25 characters but keep the label short
for display purposes.

Check this box to add the new channel
immediately. For more information see "Add to
graph” on page 3-67.
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Single Channel  To configure this:
Quantities 1

. Select Ch Is > Single Ch / titi d the dial
Operations elect Channels > Single Channel Quantities and the dialog appears

(Figure 3.57).

Single Channel Quantities g]

Select a source channel
Cancel

Channel to Produce

+ Frequency
" RMS

" Harmanic Cantent 3

[ Addto
Label |I1%.R. Frq araph

Figure 3.57 Single Channel Quantitates

2. Select a channel from Select a source channel.
3. Click a Channel to Produce radio button:

* Frequency

e RMS
¢ Harmonic Content - use the spinner to set the number of
harmonics.

4. Enter a Label.
5. Click Add to graph, as required.
6. Click OK.

A confirmation dialog may appear.
7. Click OK.

Average

Use this window (Figure 3.58) to produce an averaged channel. The
channel is created using a moving window average of specified width
across the length of the record. Values cannot be computed in two
regions half the moving window's width at the start and end of the
record. These portions are filled in with the nearest available calculated
result.
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Average

Channel |EREIEEES

Period  |16.650000 il ms * Cancel

Fange 0.3 ta 110.1 ms

[ Addto
Label  |&vaSPARE maph

Figure 3.58 Average

Buttons and Fields

Channel Select an analog channel whose values are
averaged to create the new channel.

Period Use the spinners to determine the width of the
moving window for creating the average. It defaults
to the period of the current record, for example,
20ms for a 50Hz transient record. The range of
permissible values extends from the shortest,
which contains just three samples to the longest,
which is half the record length. The period time
must be an exact multiple of the duration of a
single sample.

Use the spinners to alter the period in the smallest
possible steps. Alternatively, enter a period directly,
but as the focus leaves this field, it is changed
where necessary to the nearest value that is an
exact multiple of the sample duration.

Unit Use the drop down to enter the unit. A unit
appropriate to the duration of the record is selected
by default but can be changed. Units ranging from
microseconds to minutes can be used to make the
period values more manageable.

Label Enter a label for the new channel. A default label is
provided based on the name of the input channel
but this can be changed.

Add to graph Check this box to add the new channel
immediately. For more information see "Add to
graph” on page 3-67.
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Average
Operations

To configure this:

1. Select Channels > Average and the dialog appears (Figure 3.59).

Average

Channel |EREFEE
Period  |16.650000 il ms * Cancel
Fange 0.3 ta 110.1 ms
- Add to
Label  |&vaSPARE maph

Figure 3.59 Average

Select a Channel.

Use the spinners to set the Period.
Use the drop down to set the unit.
Enter a Label.

Click Add to graph, as required.
Click OK.

A confirmation dialog may appear.
8. Click OK.

NS, kW

Sequence Components

Use this window (Figure 3.60) to produce a sequence component
computed channel. The computations possible are to compute the
positive, negative or zero sequence components of a selected phase
group. The amplitude can be plotted in a number of units.

Sequence Components g|
Fhase Group |1 Fhase group 1 j (] 8 |
Component Create Cancel
+ Positive Phaze O
" Megative Phase B
" Zero Phase C
Plot
+ Phazor Magnitude I Uniits
" Waveform
Add b
Label |Phase group 1 +5eq A r g[apho

Figure 3.60 Sequence Components
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Buttons and Fields
Phase group

Component

Create

Plot

In Units

Label

Add to graph

Select a phase group whose values are used to
compute the sequence components.

Click on Positive phase, Negative phase or Zero
phase to select the required component.

Click a radio button to select a phase for the
sequence component. The most common is the
default value of Phase A.

Click a radio button for the actual value that is

plotted:

® Phasor magnitude - plots a DC quantity of the
sequence component amplitude.

e Waveform - plots a rotating vector with the
same phasor magnitude as the DC plot but with
the correct absolute angle.

Select the units for an amplitude measurement:

o Peak
e RMS
e  Per Unit

e Percentage

DSA creates a label for the new channel as the
criteria are specified. Enter a name to alter or
replace the provided value. Make the label
descriptive of its contents; i.e. 230kV Bus +seq or
Line439 Zero Seq. Enter up to 25 characters but
keep the label short for display purposes.

Check this box to add the new channel
immediately. For more information see “Add to
graph” on page 3-67.

3-78

1086-339 Rev. A 11/05 AMETEK'



Sequence
Components
Operations

To configure this:

Fault Recorder Operations Manual

1. Select Channels > Sequence Components and the dialog appears

(Figure 3.61).

Sequence Components

Fhase Group |1 Fhase group 1
Component
+ Positive Phaze
" Megative Phase

" Zero Phase

Plot
+ Phazor Magnitude

" Waveform

Label |F'hase group 1 +5eq A

X
| oK. |
Create Cancel
+ A
B
-
In Units
Add b
r graphD

Figure 3.61 Sequence Components

2. Select a Phase Group.

3. Click a Component radio button:

e Positive Phase
e Negative Phase
o Zero Phase

4. Click a Create radio button:

e A
e B
e C

5. Click a Plot radio button

* Phasor Magnitude
* Waveform

6. Select from In Units:

o Peak
e RMS
e Per Unit

* Percentage
Enter a Label.

8. Click Add to graph, as required.
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9. Click OK.
A confirmation dialog may appear.
10. Click OK.

Star/Delta Conversion

Use this window (Figure 3.62) to produce three computed channels by
means of a star/delta conversion.

If the specified phase group is in the star form DSA32 defaults to
performing a Star»Delta conversion which generates three channels
plotting the fundamental phase-to-phase voltages. Conversely, if the
group is in delta form, DSA32 defaults to a Delta»Star conversion,
generating three channels plotting the fundamental phase-to-neutral
voltages.

Star/Delta Conversion g]
oltage Phase Group 2 Phase group 2
Generated Channel Labels Cancel
Label1  firsly
Label2  fly=1b
Label3  [ibslr
@ Star»Delta Delta s Star
- Addto
™ Create a phase group | graph

Figure 3.62 Star/Delta Conversion

For non-TR2000, TR100+ or PQR records, the phase group types are
defined either the first time the record is loaded into DSA or the first time
a calculation requires the phase group classifications. See ”Preferences”
on page 3-43 for details.

Both conversions are applied to the fundamental phasors extracted from
the source channels using the method described in Phasor extraction.

Star to delta

This is accomplished by simply subtracting one phase-neutral phasor
from another to obtain the phase-to-phase value:

Ly =1yp—1y,

where,
[AB The A to B phase to phase vector
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INA The neutral to A phasor
INB The neutral to B phasor
Delta to star

The three delta form phasors are used first to obtain an assumed neutral
point by geometric means. In essence the triangle formed by the vectors
is extended into a parallelogram and a point one third of the way along
its diagonal is taken as the neutral (Figure 3.63).

Figure 3.63 Delta to Star Calculation Diagram - Balanced System

In an unbalanced system O and C may not be co-incident and so a more
generalized method is required (Figure 3.64).

Figure 3.64 Delta to Star Calculation Diagram - Unbalanced System
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Vector math is then used to obtain NA, NB and NC. First the neutral point
is obtained as follows:

ON:%(OA+AD+DE)

= %(OA +(04+ 4B)+0C)

= %(OA +(0A4+ AB)+(04+ 4B+ BC))

= %(3OA+2AB+BC)

:OA+%AB+lBC
3 3

Building on this result we derive a vector NA, the first of the three phases:

NA=NO+0A4
=0A-ON

=OA—(OA+§AB+%BCJ

:OA—OA—EAB—lBC
3 3
—-24p-Lpc
3 3

Similarly for NB:

NB=NO+OA+ AB
=NA+ AB

—-2u8-Lpcian
3 3

~Lag-Lpc
3 3
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And finally for NC:

NC =NB+BC

:lAB—lBC+BC
3 3

:lAB+£BC
3 3

Buttons and Fields
Voltage phase group

Select the phase group for use as the source for the
conversion.

Generated channel labels

DSA32 automatically creates channel labels for the
three new channels. These can be long and can be
edited if required.

Star >> Delta Delta >> Star

Click the radio button to set the type of translation.
Since DSA knows what type the VT is it defaults to
the appropriate translation. If the alternative is
selected a message appears warning of the
possibility of incorrect data being produced.

Create a phase group

Creates a new phase group from the new channels.
This is the same operation available from the New
Phase Group option and is provided here for
convenience. Activate this and an x appears. Enter
an appropriate name for the new phase group.

Add to graph Check this box to add the new channel
immediately. For more information see "Add to
graph” on page 3-67.
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Star/Delta  To configure this:

Conversion 4 salect Channels > Star/Delta Conversion and the dialog appears

Operations (Figure 3.65).
Star/Delta Conversion g|
Woltage Phase Group 2 Phaze group 2
Generated Channel Labels Cancel
Label1  irsly
Label2  fly=1b
Label3  [ibslr
@ Star»Delta Delta s Star
- Add to
™ Create a phase group | graph

Figure 3.65 Star/Delta Conversion

2. Select a Vooltage Phase Group.

NoTE Ensure that it is a voltage phase group.
| The Label fields are populated.
[J

Edit Label, if required.
4. Click either:

e Star >> Delta
e Delta >> Star

5. Click Create a phase group and enter a name in the field.
6. Click Add to graph, as required.
7. Click OK.
A confirmation dialog may appear.
8. Click OK.
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Line Group Quantities

Use this window (Figure 3.66) to produce computed channels to be
created for power and impedance values.

Line Group Quantities g|

| =l o]
oltage Phase Group |5 Phase group 5 j Cancel

Current Phaze Group | el gl s e s

Phase: e p OB CC Total
* Power - |Real »| " Resistance
" Phaze Angle " Reactance
™ Power Factor " %/R Ratio

Label |Real Pur &

CT Lag—|0.000

10 0 10

..................... Addto
r graph

Figure 3.66 Line Group Quantities

The fundamental phasors for the specified voltage and current channels
are extracted using the method described in ”Single Channel Quantities”
on page 3-73.

The phase angle is calculated as the raw angle difference between the
two phasors plus the specified correction value for CT lag.

$=2LV—-~LI+CTLag

A number of other quantities are based on this result:

Power factor

dPF = cos(9)
Resistance
R |V| cos(&‘)
i
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Reactance

X/R ratio

Buttons and Fields

Line group

Voltage phase group

Current phase group

Phase

Yo |V| sin(l9)
1]

Ratio = tan(9)

Select the line group for use in calculations.

When working with non-TR2000, TR100+ or PQR
records there are no line groups defined for the
record. Use the voltage and current phase groups
for the power calculations.

Select the voltage phase group for use in
calculations.

Select the current phase group for use in
calculations.

Manual selection of the voltage and current phase
groups is only necessary when working with
non-TR2000, TR100+ or PQR records for which
line groups are unavailable, or when working with
user-defined phase groups.

Click on the button for the phase for use in
calculations. For delta wound VTs a delta»star
conversion is performed before the parameter is
calculated. Selecting Total generates values for the
whole line group, only real, reactive and apparent
power calculations are available when this option
is taken. Total power for a phase-to-phase voltage
group is calculated using the two-wattmeter
method.
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Computed function

Label

CT lag

Add to graph

Line Group  To configure this:
Quantities 1

Operations (Figure 3.67).

Click the radio button for the parameter to use for
computing for the length of the record:

¢ Real power - select from Real, Reactive or
Apparent in the drop down.

e Reactive power

* Apparent power

¢ Phase angle

e Power factor

e Resistance

e Reactance

e X/R ratio

All these quantities are based on the fundamental

voltage and current of the selected phase.

DSA creates a label for the new channel as the
criteria are specified. Enter a name to alter or
replace the provided value. Make the label
descriptive of its contents; i.e. A Watts or C pf. Use
up to 25 characters but it is best to keep the label
short for display purposes.

Include the CT phase error in the calculation. The
correction can be up to +/- 10°. It is assumed that
the phase error is the same for all three phases.

For TR2000, TR100+ & P&QR records the CT
correction defaults to the value defined in the
recorder.

Check this box to add the new channel
immediately. For more information see “Add to
graph” on page 3-67.

. Select Channels > Group Quantities and the dialog appears

AMETEK 1086-339 Rev. A 11/05

3-87



Display Station Analysis 32 Menus and Operations

Line Group Quantities g|

| =l o]
Yoltage Phase Group |5 Phase group & j Cancel

Current Phaze Group | el gl s e s

Phase: e p OB CC Total
* Power - |Real »| " Resistance
" Phaze Angle " Reactance
™ Power Factor " %/R Ratio

Label |Real Pur &

CT Lag—|0.000

10 0 10

..................... Addto
\l r graph

Figure 3.67 Line Group Quantities

2. Select a Line Group, if required.
The fields are populated.
3. Select a Voltage Phase Group.

NoTE Ensure that it is a voltage phase group.
| 4. Select a Current Phase Group.
o
NoTE Ensure that it is a current phase group.
| 5. Click a radio button:
o
e A
e B
e C
e Total
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6. Click a computed function radio button:

e Real power - select from Real, Reactive or Apparent in the drop
down.

¢ Reactive power

e Apparent power

e Phase angle

¢ Power factor

e Resistance

¢ Reactance

¢ X/R ratio

Enter a Label.

Enter a value for CT Lag or use the power bar.
9. Click Add to graph, as required.
10. Click OK.

A confirmation dialog may appear.

11. Click OK.

Phase Group Angles

Use this window (Figure 3.68) to produce computed channels plotting
the angles between the individual voltage vectors or current vectors.

Phase Group Angles

Phase Group 1 Phase group 1

Referencephasor * & B  C

Label |Phase group 1 Ang [4)

™ Add to graph oK | Cancel |

Figure 3.68 Phase Group Angles

The new channel contains three traces each plotting the angle of one of
the phasors in the selected phase group. The angles are measured relative
to one of the phasors - the reference phasor, as user-specified. As a
consequence, the angle of the reference phasor always reads zero. The
other two would, in an ideal system, mark out flat traces at 120° and
-120°, respectively.
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When the channel is included in a graph with the cursors active, they
display angle values for only one of the phasor traces - by default the top
one. DSA32 can be set to display the angles of the other two phasors
through the ”Band Settings” on page 3-7.

Buttons and Fields

Phase group Select the phase group for use as the source in the
computed channel.

Reference Phasor Specify which member of the selected phase group
is the reference phasor for the new channel.

Label DSA creates a label for the new channel as the
criteria are specified. Enter a name to alter or
replace the provided value. Make the label
descriptive of its contents; i.e. Vangle or langle.
Use up to 25 characters but it is best to keep the
label short for display purposes.

Add to graph Check this box to add the new channel
immediately. For more information see "Add to
graph” on page 3-67.

Phase Group  To configure this:
Angles 1

. Select Channels > Phase Group Angles and the dial
Operations elect Lhanneis ase Group Angles and the dialog appears

(Figure 3.67).

Phase Group Angles

Phase Group 1 Phase group 1

Referencephasor * & B  C

Label |Phase group 1 Ang [4)

™ Add to graph oK | Cancel |

Figure 3.69 Phase Group Angles

2. Select a Phase Group.

3. Select a Reference Phasor radio button:

e A
e B
e C

4. Enter a Label.
5. Click Add to graph, as required.
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6. Click OK.
A confirmation dialog may appear.
7. Click OK.

Differential Phase Angle

Use this window (Figure 3.70) to produce computed channels plotting
the differential phase angles.

Differential Phase Angle g]

Fhase Group 1 |3 Fhase group 3 j
. Cancel
Compare &+ 4 Using & Fundamental

B " Positive phaze
o " Megative phase
" Zero phaze
Phase Group 2 | ECEERA (a0
Compare @+ & Using & Fundamental
B " Positive phaze
o " Megative phase
" Zero phaze
) r Add to
+ Degees © Radians araph

Label |dphi Fhase group 3 Af Phase group 2 AF

Figure 3.70 Differential Phase Angle

The angles are obtained for the two specified channels either in degrees
or radians and the new channel populated with the simple difference
between the two.

Buttons and Fields

Phase Group 1 Select the phase group for use in computations.
Compare Select the phase for use in comparison.
Using Select the type of comparison:

e Fundamental

e Positive phase
e Negative phase
e Zero phase

Degrees/Radians Select the mode of angle measurement.
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Differential Phase
Angle Operations

Label DSA creates a label for the new channel as the
criteria are specified. Enter a name to alter or
replace the provided value. Make the label
descriptive of its contents. Use up to 25 characters
but it is best to keep the label short for display
purposes.

Add to graph Check this box to add the new channel
immediately. For more information see "Add to
graph” on page 3-67.

To configure this:

1. Select Channels > Differential Phase Angle and the dialog appears
(Figure 3.71).

Differential Phase Angle g]

Phaze Group 1 |3 Fhaze group 3 j
C. |
Compare & A Using & Fundamental anee

B " Positive phase
CC " Megative phase
" Zero phaze

Phasze Group 2

Compare + 4 Using & Fundamental
B " Positive phase
o " Megative phase
" Zero phase
r Add to
™ Degress Radans araph

Label |dph| Phase group 3 Af Phase group 2 AF

Figure 3.71 Differential Phase Angle

Select a phase group for Phase Group 1.
3. Click a Compare radio button:

e A
e B
e C

4. Click a Using radio button:

e Fundamental

* Positive phase
* Negative phase
e Zero phase
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New Phase Group

NoOTE

5. Repeat step 2, 3 and 4 for Phase Group 2, if required.
6. Click either Degrees or Radians.
7. Enter a Label.
8. Click Add to graph, as required.
9. Click OK.
A confirmation dialog may appear.
10. Click OK.

Use this window (Figure 3.72) to add phase groups not specified in the
original record.

New Phase Group @

Channel & |1 SPARE - oK. |
Channel B |2 TIME1 - Cancel

Channel C

L

Lahel [

Classification
* Vaoltage * Phasze to neutral
" Curent " Phaze to phaze

Figure 3.72 New Phase Group

This is valuable where, for example, a CT has been inverted, as a new
computed channel can be created that corrects the original. This new
channel is then incorporated into a new phase group along with the
unimpaired channels. Or, if a phase group has been created incorrectly, a
new group is set up in DSA32. New groups created in this way are then
used to correctly compute sequence component, power or impedance
values.

New phase groups created in this way are only available while the
record is open, they are not written back to the record file on disk. If
you want to restore the user-defined phase group you must save the
record layout before closing it. Save it as a record or machine-specific
layout and it can be recalled.

To create the phase group, select the three channels that make it up. They
must all have the same unit (kV or A) and must be in positive sequence
order;i.e. RYBor ABC.
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Buttons and Fields
Channel Select the channel for use in the new phase group.

Label Enter a name for the new group. Make this
descriptive of its contents; i.e. Gen volts or | Tx2.
Use up to 25 characters but it is best to keep the
label short for display reasons.

Classification Select the type of phase group (V or I) and the type
of VT (P-N or P-P).

Classification Click on the radio buttons to select the correct
group type.

New Phase  To configure this:

Group Operations 1. Select Channels > New Phase Group and the dialog appears

(Figure 3.73).

New Phase Group g]
Channel & |1 SPARE | oK. |
Channel B |2 TIME1 - Cancel

Channel C

Lahel [

Classification
* Vaoltage * Phasze to neutral
" Curent " Phaze to phaze

Figure 3.73 New Phase Group

2. Select the appropriate channel(s).
Enter a Label.
4. Click a Classification radio button:

e Voltage
e Current
Phase to neutral

Phase to phase
5. Click OK.
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Import Channels

Use this window (Figure 3.74) to import channels.

Recards
Machins | Location | Tima |
abLe Sibe A 6:11:07.344,12/11/93

Impoit I Cancel |

Figure 3.74 Import Channel

A number of records can be opened by DSA at the same time. These
normally appear in a number of different graphs. In some circumstances
it is desirable to compare signals from different records on the same
graph. This is accomplished by importing the channels from one record
into another. The imported channels are then available in exactly the
same way as the native channels.

The imported channels are included in graphs by selecting Setup or New
Graph from the Graph menu. The names of the imported channels are
prefixed with *.

The best results are achieved by combining TR2000 records running at
the same sample rate. If different sample rates were used, a warning
appears about the potential phase error as samples from the imported
channel are moved to match them to the nearest sample in the native
channel. In such cases, it is better to import the lower rate channel into
the record using the higher rate to minimize this alignment error.
Attempts to import channels from non-TR2000 records face additional
sources of error.

When an import operation is performed, DSA32 does not create a new
channel. Both records are now reading data from the source record. As a
consequence, if that source record is closed, the imported channel is no
longer available and is removed from any open graphs.
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Synchronization When a channel is imported it is automatically synchronized with the
native channels. This is done with respect to the time frame of the native
record. So, if the source record started 0.002 seconds after the native
record, then when its channels are imported no values appear for the first
0.002 seconds of the graph (Figure 3.75). In addition, the last 0.002
seconds of the imported channel are invisible as it runs past the end of
the native record.

Mative timeframe
ﬂﬂﬂﬁﬁﬂﬂﬁ’%
TVVVVTVY TN
} i
[ |

t

Default correction

Figure 3.75 Native Time Frame Correction

If there is no period of overlap between the two records, i.e. one started
recording only after the other had finished, then the imported channel
appears as a flat trace always reading zero.

This synchronization is carried out on the basis of the timestamps written
into the records involved. However, it is possible that the clocks in the
recorders were incorrectly set when the record was created. In this case,
use the Synchronize Imports (“Synchronize Imports” on page 3-97)
dialog to calculate and apply the necessary correction.

Buttons and Fields

Records Lists the records including the Machine name,

Location and time of the record creation.
Channels Lists the channel associated with a record.
Import Initiates the operation.
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Import Channels  To import a channel from another open record:

Operations 4 - select Channels > Import channels.

The Import Channel dialog appears (Figure 3.76).

Reconds
Machine | Location | Time |
aDLe Site & 6:11:07.344,12/11/93

Charinelz

Impoat I Carncal |

Figure 3.76 Import Channel

2. Select the Machine name of the source record.
The channel names from this record appear in the lower scroll box.

3. Click on one or more channels for importing into the current record
and click Import.

Synchronize Imports

Use this window (Figure 3.77) to synchronize imports.

Synchronise Imports @

Mative Channel |F|esidenc:e Wl-n j

Carrection

Set from display
14003333 sec e |
Set from trigger oo |

Figure 3.77 Synchronize Imports
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Buttons and Fields

When new imported channels have been added to a record they are
automatically synchronized with the native channels based on the
difference between the times stored in the two records (see "Import
Channels” on page 3-95). If these times are not correct, this dialog is
used to adjust the relative time to correct for any difference in the
absolute times.

The alignment is performed on the basis of a correction applied to the
imported channel. This correction is the amount subtracted from the
imported channel's times (Figure 3.78). For example, the application of a
0.01 second correction causes a sample that would normally appear
0.02 seconds into the record to appear at the 0.01 second point. A
negative correction advances the imported signal, so that the point which
would otherwise appear 0.02 seconds into the record now occurs at 0.03
seconds.

+ve correction  -ve correction
-+ -

Figure 3.78 Synchronize Correction

DSA32 provides the means to determine the required correction
automatically by comparing the imported channel to a native one.

Native Channel Lists the channels available.
Imported Channel  Lists the channels available for import.

Set from display Produces a correction in seconds that, if applied to
the imported channel, exactly synchronizes the
selected points.

Set from trigger Produces a correction in seconds that, if applied to
the imported channel, synchronizes the trigger
times in the two records.

Time Enter a time to use as a correction.

Apply Applies the correction time.
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Synchronize  Synchronizing Non-Transient Records
Import

i To determine the correction and synchronize non-transient records:
Operations

1. Select Channels > Synchronize Imports.

The Synchronize Imports dialog appears (Figure 3.79).

Synchronise Imports

Mative Channel |F|esu:|enc:e Wl-n

Imported Channel (R RN AR

Carrection

Set from display
(1480033333 sec  Appb |
Set from trigger oo |

Figure 3.79 Synchronize Imports

2. Select a Native Channel from the upper drop down list that is
common to the imported channel selected below it.

Both the imported channel and its common native channel appear in
the window.

3. Click on the Native Channel and Imported Channel displays and
DSA32 seeks out the nearest digital transition or zero crossing (rarely
available). These points are marked out with a white line in each
display.

4. Select digital transitions, manually enter a time adjustment, or select
zero-crossings, if available, on both signals that represent the same
moment in time.

Click Set from display.
Enter a time.

Click Apply to offset the imported channel.
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Synchronizing Transient Records

With transient records in particular, a relatively small error in record
times can lead to the situation where there is no period of overlap at all
between the records. Consequently, the imported channel is not visible
and it is not possible to use the procedure outlined above to determine
the required correction.

In such cases:

1.

7.

Long Term Flicker (PIt)

Select Channels > Synchronize Imports.
The Synchronize Imports dialog appears (Figure 3.79).

Select a Native Channel from the upper drop down list that is
common to the imported channel you select below it.

Both the imported channel and its common native channel appear in
the dialog. If the records do not overlap, a flat trace appears. The next
steps synchronize the trigger time so the trace appears.

Click on the displays and DSA32 seeks out the nearest zero crossing
or digital transition. These points are marked out with a white line in
each display after manually selecting the point for TBD.

Select zero-crossings or digital transitions on both signals that
represent the same moment in time.

Enter a time, if desired or use the set from trigger display selections.
Click Set from trigger.

Sometimes this is sufficient to effect full synchronization but even if it
is not, it is guaranteed to leave the imported channel visible so that
the conventional means of synchronization, via a common digital
transition for example, are available.

Click Apply to offset the imported channel.

This calculation is only valid for data from a flicker logger.

Buttons and Fields

Pst Channel Used as basis for the production of the long term
flicker data.
Label Populated with a default label based on the Pst

Channel selected which can be altered, as
required.
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Long Term Flicker
Operations

NOTE

Tools Menu

Window Width Used as the time period over which the long term
flicker calculation is performed. The value
represents the number of 10 minute Pst values to
use. The default value of 12 dictates that the long
term flicker is calculated over a period of 2 hours.

Add to graph Check this box to add the new channel
immediately. For more information see "Add to
graph” on page 3-67.

To produce a long term flicker (Plt) calculated channel from a Pst
channel:

1. Select Channels > Long Term Flicker.

The Long Term Flicker (Plt) dialog appears (Figure 3.80).

Long Tem Flicker [PIt) =
Pst Channal a fheket — . —
Label [P va ficker Cancel I
i : Add o
Window widh [ 12 = 7 A

Figure 3.80 Long Term Flicker (PIt)

2. Select the PST Channel, enter a Label and select a Window width for
the new channel.

3. Click OK.
4. Click Add to graph, as required.
5. Click OK.

A confirmation dialog may appear.
6. Click OK.

See Appendix A ”Expert System” for details on operation of DTF and
ES32.

There is an option within DSA32 where extra analysis modules can be
added. At present there are two options available. These are:

e Distance to fault calculation (transient records)
e Expert System fault classifier (transient & disturbance records)
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NoTE If neither of the optional modules has been installed, the Tools menu
' does not appear.

Options Menu
This menu consists of:

e ”Show Analog Labels”

e “Show Digital Labels”

e “Show Phasors”

e ”Show Annotations”

e  "Time Axis”

e "Cursors” on page 3-104

e ”Add Annotation” on page 3-105

Show Analog Labels

Switches on/off analog channel labels to maximize the amount of screen
for the waveforms.

To do this:
e Select Options > Show Analog Labels.

If the names are not shown the channel numbers from the record
appear.

Show Digital Labels

Switches on/off digital channel labels to maximize the amount of screen
for the waveforms.

To do this:
* Select Options > Show Digital Labels.

If the names are not shown the channel numbers from the record
appear.
Show Phasors
Toggles on/off the phasors on/off on the screen.

To do this:

e Select Options > Show Phasors.
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Show Annotations

Toggles on/off the annotations on/off on the screen.
To do this:

e Select Options > Show Annotations.

Time Axis

Zoom When a graph is first displayed the whole record appears. To expand a
section in the active graph either:

e Select Options > Time axis > Zoom or click Q

The mouse pointer changes to a magnifying glass symbol. While it
appears in this form its movements are restricted to the signal area of
the active graph making it easy to select the start or end of the
display.

To select the display start and end:

1. Move the center of the icon to the start of the region of interest and
press and hold the left mouse button.

2. Drag the mouse to the end of the region and release the button.

The area selected is highlighted and the selected section expands to
fill the screen width when the mouse button is released. Alternatively,
if you have a mouse wheel you can use it to zoom ("Mouse Wheel
Support” on page 3-12).

3. Repeat this several times. If there are only a few data points in the
area for expansion a Zoom too strong error message appears. If one
or more of the PAT dialogs is active and less than a cycle of data is
visible after the zoom, DSA32 issue a warning since PAT's
calculations assume that an integral number of cycles are enclosed
by the cursors.

Unzoom To return the display to the original size:

* Select Options > Time axis > Unzoom or click | & .

NoTE Even if several distinct zoom operations were performed, a single
' Unzoom will undo them all. The mouse wheel can also be used to
4 unzoom the display.
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Cursors

The cursors appear as two vertical lines drawn over the signals in the
graph. Beside and below each analog channel name or number the
instantaneous values at the cursor positions appear followed by the
difference and units. For logger channels the cursor value is for the
maximum, average or minimum waveform. The default is the average.

The default setting shows the instantaneous values at the cursor points.
Alternatively, the RMS value of the cycle following the cursor position
can be displayed ("Right Click Menu” on page 3-14). The display
changes and RMS appears on the display.

For logger records the maximum and minimum values of the visible data
appear to the right of the graph. This is the maximum value of the
maximum channel and the minimum of the minimum channel and are
the values used if the auto scaling option is chosen. Changing the scale of
the channel does not alter these values.

For the digital channels, the status at each cursor is shown as a thin green
line for the normal state or a thick red line for the alarm state.

The times relative to the trigger point appear above the graph (T1 & T2)
with the differential time (TD) and the time units.

If the waveforms have been greatly magnified the cursors are seen to
jump from data point to data point.

If one or more of the PAT dialogs is active, the cursor positions are
adjusted after every movement to ensure that an integral number of
cycles are enclosed between them. If the graph is zoomed to display less
than a cycle's worth, a warning appears and the cursors are fixed at the
left and right edges of the display.
The cursors must be active for the phasor display to be made available.
Cursor  To toggle the dual cursors in the active graph cursors on/off:
Operations e Select Options > Cursors or click |1 .
To move the left cursor:

¢ Click and hold the left mouse button and drag it to the new
position.

To move the right cursor:

e Click and hold the right mouse button and drag it to the new
position.
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Add Annotation

For fine control of both cursors:

e Use the left and right arrow keys to move the cursors
simultaneously.

For independent cursor control.:

e Use <Ctrl>+arrow keys to move the left cursor and <Shift>+arrow
keys to move the right cursor.

DSA provides the capability for text notes that are associated with a
particular point in a specified channel for any supported record type
(Figure 3.81). Such annotations are drawn directly on the graph display
in a box with a line indicating the point with which it is associated. They
are also included in printed graphs.

Ized Lm%%h&—.hﬂd%o—du-ﬁ!-,q SPSSPUN R TRPIN I TIPSOt PE R PR Ol PPN L

Figure 3.81 Annotation Example

Once created, annotations are stored alongside the record and appear
when the record opens. Annotations are associated with the actual data
in the channel and not just with a particular graph window. Thus, if an
annotation is created on a channel that appears in more than one graph
window the annotation appears on all the graphs where that channel is
found.

Annotations are drawn in one of two ways: opaque or transparent:
¢ Transparent annotations are drawn so that the graph details
underneath the text are still visible.

e Opaque annotations erase the portion of the screen immediately
under the text so that it is more easily read. The mode in use is set
application wide in the "Preferences” on page 3-43.
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Positioning

Modifying
Annotations:
Right-Click Menu

By default, annotations on the left hand side of a graph are drawn to the
right of the sample they are associated with. If this point is moved to the
right hand side of the graph, the annotation is drawn on the left. This is
done so that the text is visible on screen at all times while the annotated
sample is displayed.

If the automatically assigned position is inconvenient, overlaps other
annotations or obscures signal detail, than reposition it. Once an
annotation has been manually positioned in this way it maintains the
same horizontal and vertical offset from the annotated sample.

Details of manual positioning are not stored along with the record data
but they can be saved in per-record layouts.

An annotation can be manually positioned and it maintains the same
horizontal and vertical offset from the annotated sample. As a
consequence it is possible to horizontally scroll a zoomed graph so that
the annotation is off-screen while the sample it is associated with is still
visible.

Modify annotations by double-clicking on the text and the Annotation
dialog appears.

It is also possible to display an annotation context menu by right clicking
on the text of the annotation. The options on this menu are:

Edit Opens the Annotation dialog.

Move Returns to the sample selection mode used when
creating the annotation. A new sample can be
chosen to with which associate the annotation. As
well as moving the annotation to another sample in
its channel, the annotation can also be placed on
an entirely different channel.

Delete Removes the annotation.
Add new Opens the Annotation dialog.
Auto-position Appears when the annotation has been manually

positioned. Selecting this returns the position of the
annotation to the application-controlled
positioning method.
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Annotations
Operations

To add an annotation on the active graph:

1. Click either:
e Select Options > Add Annotation.
e C(Click ~f|.

e Select Add Annotation from the right-click menu displayed by
right-clicking on an existing annotation.

The cursor is confined to the data area of the active graph and, as the
mouse is moved, the current point in the channel is highlighted with
its value at that point displayed alongside. For a multi-channel band

or logger record the annotation attaches to the first or active channel.

2. Click on the left mouse button to select the currently highlighted
point as the location for the new annotation.

The Annotation dialog appears (Figure 3.82).

Annotation

Add annotation best

[ |
| |
(] Cahcel |

Figure 3.82 Annotation

3. Enter the annotation text of the annotation.
4. Click OK to save the annotation.

Suppress Annotations

To suppress the display of annotations:

e Select Options > Show Annotations. This only affects the current
display and does not delete the annotations.

Repositioning and annotation
To reposition:

¢ Click on the text and drag the mouse cursor and reposition the
annotation.
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Windows Menu

Cascade Windows

Tile Horizontally

Tile Vertically

Arrange Icons

This menu consists of:

e “Cascade Windows”

e "Tile Horizontally” on page 3-108

e "Tile Vertically” on page 3-108

e "Arrange Icons” on page 3-108

e "Save Layout” on page 3-109

e "Delete Layout” on page 3-113

e "Close” on page 3-22

e "Close All” on page 3-114

e "Close All but Current” on page 3-114

To cascade windows:

e Select Windows > Cascade and all the graph windows overlap so
that each title bar is visible.

To tile windows vertically:

e Select Windows > Tile Horizontally to arrange the open graphs in
smaller sizes to fit next to each other in the main DSA32 window.

The windows are arranged with each window taking as much of the
horizontal screen-space as is possible.

To tile windows vertically:

e Select Windows > Tile Horizontally to arrange the open graphs in
smaller sizes to fit next to each other in the main DSA32 window.

The windows are arranged with each window taking as much of the
vertical screen-space as is possible.

To arrange icons:

e Select Windows > Arrange Icons to arrange a number of
minimized graph windows evenly along the bottom of the main
DSA32 window.
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Save Layout

Use this window (Figure 3.83) to save the layout.

Save Layout @

Mechine rane

Location CELILO POLE 3 AT CELILO
For uze with ... Identification
(+ Default
Al recards from £ Named
this machine
" Anp machine

Save | Don't Save |

Figure 3.83 Save Layout

The layout of a record comprises the visual appearance and
configuration of all graph windows open on that record. For each graph
the following details are included:

Window size and position

Graph title

Current zoom applied to the graph

Cursor status (on or off) and, if they are on, the cursor positions
Phasor display status (on or off)

Phasor display configuration

Phasor display title

Phasor display cursor association (left or right)

Included phase groups

Phase group display properties (fundamental, positive phase
sequence etc.)

Phasor display annotation

The bands defined in the graph
Band label

Band gain

Band's active channel
Computed channels
User-defined phase groups
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Buttons and Fields

Since the layout details apply only to a single record the importing of
channels is not recorded and such imports is not restored when a saved
layout is used.

Saving these details means that having set up a useful display of a record,
including perhaps the creation of several computed channels, it is
possible to save that display and restore it later to continue analysis. In
addition, it is possible to associate a saved layout with a particular
recorder that can then be used with any record retrieved from that
machine.

If a layout is saved for any record from a selected recorder the channel
scaling reverts to the default autoscale option. This is to ensure that
waveforms are not cropped for different fault types; i.e. high levels of
fault current.

Machine name Displays the Machine name for informational
purposes.

Location Displays the location of the recorder that produced
the record.

For use with Under that two sets of radio buttons control how

the layout is saved.
For use with Click an option:

This record - associates the layout exclusively with
the current record. It is only available when
working with this record.

All records from this machine - associates the
layout with the recorder so that it is made available
with any record generated by the same machine.

Any machine - associates the layout with any
record from any machine. If the number of
channels in the record is larger than the layout,
undefined channels are given default settings.
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Identification Click an option:

e Default - Gives the layout the name Default.
Save subsequent layouts by selecting a Named
layout and entering a unique name for the
layout. If a layout with the same name already
exists it is replaced. No warning is given if a
layout is overwritten.

e Named - Enable saving more than one layout
against a record or a machine. They are
distinguished by an identifying name.

Save Layout
Operations

To save the layout of the active record:

1. Select Windows > Save Layout.

Save Layout

Maching name M archington
Location M archington
For use with ... Identification
& Default
this machine " Named
" Any machine |Detait

Save I Dion't Save |

Figure 3.84 Save Layout

2. Click a For use with radio button:
¢ This record
¢ All records from this machine
e Any machine
3. Click a Identification radio button:
¢ Default
¢ Normal - enter a name in the field.
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4. Click Save to confirm the save operation.

If the Always save option is selected in Preferences then the Save
Layout dialog appears as each record is closed in DSA32. When
DSA32 itself is shut down, the dialog also appears once for each
record open at that time.

NoTE A layout includes any tiles from the record or machine that may not
' have been visible when the layout is saved.
[J
Restoring a layout Once a layout has been saved DSA32 offers to restore it whenever a

suitable record is opened (Figure 3.85). How this is done depends on the
choices made in "Preferences” on page 3-43.

Restore Layouk

x|
" Record specific | j
I

" Machine specific |

IV & | groups j

Restore I Don't Restare |

Figure 3.85 Restore Layout

The normal behavior is as follows:

e DSA32 checks the record being opened to see if there are any
per-record or per-machine layouts available for it.

e If there are then the Restore Layout appears with the details of all
available layouts.

¢ A radio button provides a choice between Record specific or
Machine specific layouts - these choices answer to the For use
with selection made when the layout was saved. For each choice
a drop down list of the layouts is available. If a default layout is
available it appears first followed by any named layouts.

Restore Layout  The Restore Layout dialog appears (Figure 3.85).

Operations Click a radio button and select a suitable layout from the associated drop

down.
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Delete Layout

Standard layout

Buttons and Fields

Click either:
¢ Restore to recreate the graph windows.
or

e Don't Restore or hit <Escape> to bypass the layouts and simply
produce graphs following the standard configuration.

This dialog (Figure 3.86) deletes a saved layout.

Delete Layout g]

Per record All | Mone | Per machine All | Hone Global All | Mane

Delete | Cloze |

Figure 3.86 Delete Layout

If DSA32 is allowed to set up the window with its standard layout it
creates one band for each channel. Up to eight analog channels and
sixteen digitals are added to each graph window. Digitals and analogs
are always interleaved by displaying up to two digitals between each pair
of analog bands. If there are more channels in the record than fit in this
default allocation DSA32 continues to create new windows until all
channels appear.

As each band is created an optimal scale is applied to it. This is
determined by finding the maximum scaling factor that keeps the whole
signal visible. Members of each of the various phase groups are
initialized with the same scale.

New windows can be created and the layout of existing windows can be
altered using the Graph Setup dialog. Each band also has a number of
display options that are configured through the “Band Settings”

on page 3-7.

Lists Contains three lists, one for each type of record
layout: per-record, per-machine and global. Each is
filled in with the existing layouts of each type.

AMETEK 1086-339 Rev. A 11/05 3.113



Display Station Analysis 32 Menus and Operations

All Selects all of the entries in the associated list.

None Deselects all items in the associated list.

Delete Layout  To delete a previously saved layout:

Operations 4 salect Windows > Delete Layout.

The Delete Layout dialog appears (Figure 3.87).

Delete Layout g|
Per record All | Mone | Per machine All | Hone Global All | Mane

Delete | Cloze |

Figure 3.87 Delete Layout

2. Select one or more layouts from any of the lists and click Delete to
erase the stored details.

Close All

This closes all open records.
To perform this operation:

e Select Window > Close All.
Close All but Current

This closes all the open records simultaneously except the active record
To perform this operation:

Select Window > Close All but Current.

Help Menu
The Help menu consists of:
e "Help Topics”
e "About DSA32”
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1086-339 Rev. A 11/05 AMETEK'



Fault Recorder Operations Manual

Help Topics

About DSA32

The information in the application Help is mostly duplicated in this
manual.

To open help:

e Select Help > Help Topics and the main contents page for the
DSA32 help system appears.

This dialog (Figure 3.88) contains copyright and licensing information for
the product together with its version number. Under the Components
heading it lists details of a number of system components utilized by
DSA32. When seeking support you may be asked to provide some of the
information found here.

To display this dialog:

e Select Help > About Display Station Analysis and the dialog
appears (Figure 3.88).

About Display Station Analysis @

Components

File: name File #
/ i MFC42.DLL B
A nal)- S18 MSVCRTDLL 7.0

OLCH2D32DLL  B.C
FINDREC.DLL 1
COMCTL32DLL  5f

/5 EAREHRAGN | < >

Licensedto  TOS010583 SINGLE COPY LICEMSE
TECHWOSCRIBE

Wersion 21.0.381

Figure 3.88 About Display Station Analysis
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System Information

NOTE

Table 3.1 list the system capabilities.

Table 3.3 System Capabilities

Item

Capability

Maximum record size

2 Gbyte

Maximum number of samples per record

2,147,483,648

Maximum number of channels per record

2,147,483,648

Maximum number of records open 30
simultaneously

Maximum number of windows open Unlimited
simultaneously

Maximum number of channel colorsina |~1500
COL file

Maximum number of installed Tools 9
Minimum point size for scaling text 2.5

These are theoretical limits. The physical capabilities of the machine or
of Windows may prevent some of them from being approached in actual

use.
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Expert System Overview

This appendix explains the operations of the Expert System and the DS32
subcomponents that rely on it for operation:

e Distance to Fault,
¢ Breaker Performance Monitor, and
¢ Voltage Dips Analysis.
Figure A.1 shows how the Expert System relates to the optional DSA 32

components.
1< DSA 32
Expert System
A y
A
Distance to Fault Breaker Performance Voltage Dips
— Monitor Analysis

Figure A.1 Expert System Reliant Components
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Expert System Introduction

This application is an Expert System fault classifier, opened from the
Display Station Analysis Tools menu, or set up to run automatically using
the appropriate Display Station options in Autopoll mode.

Figure A.2 shows the Expert System main window.

e Expert System 32
Expert Substation Edit Help

Location & Time

ESDemo3 at ESDemo3

Fault Infarmation

Dretails for Circuit 1: Circuit syz ~
Yoltage Retained on Phaze Wbe'is : 80.7%

Yoltage Retained on Phaze Yea'is: 89.7%

Yoltage dip not re-submitted to databaze.

Over-Current on Phase 'Ib'is: 805.7 &

Over-Current on Phase 'Ic'is: 586 A

Min Impedance = 4.28 Ohms, with S0 =018

Post-Fault current iz lezs than Pre-Fault curent. bs

Switchgear Information

On Circuit: 1 - Circuit spz

Fielay 'Rt AP operated at: 20 mSecs, which iz within limits.

Switchgear 'Rt8 C/B Contact' operated at: 307 mS. This is late by: 101 mSecs.
Breaker entry not available for this circuit.

Graph Plots || Ciassity Fault 1 Edi/Create |

Figure A.2 Expert System Main Window

Its purpose is to take the fault record being analyzed in Display Station
and presenting fault record information, such as the type of fault, and
whether the switchgear has operated within the correct times. It also has

a graphing function for viewing the fault currents and voltages in RMS
form.

Expert System Operation - Background

Run the Expert System from the DSA Tools menu and the Expert System
uses the location information stored in the current record file to locate a
Substation Configuration file. This file contains data about how the
recorder is connected to the substation, how many out going feeders it
has and information about the protection relays and switchgear. There
are also values that are used to fine tune the system. This file is currently
optimized for distribution substations.
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When the fault classifier loads, it attempts to locate the Substation
Configuration File. If this file is not found, a message appears along with
the Main Window. You must click Edit/Create to display the Substation
Details window.

The Expert System then converts all the selected voltage and current
channel data to RMS format. This information is displayed using the
Graph Plots option and makes searching for variations much easier. All
changes in voltage and current levels and digital transitions are measured
and sent for record classification.

The classifier looks for fault current on the phase and neutral current
inputs and voltage dips on the phase voltage inputs. There are a number
of basic classification categories:

¢ Single phase fault

e Multi-phase fault

e High impedance fault

e Voltage dip (upstream fault)
e Switchgear closure

e No detectable event

The classifier reports its findings with a list of the basic measurements.
These include the fault current levels, voltage depression, relay and
switchgear operating times.

If available and selected, information from the operation of local
switchgear is exported to BPM, which determines when maintenance is
due. This is based on three selectable schemes. See ”"BPM Menus and
Windows” on page A-61.

Voltage dip information is also exported to another Voltage Dips
Analysis, which classifies dips by depression and duration. Over time this
gives a picture of power quality delivered to customers. See ”"Voltage
Dips Windows and Menus” on page A-44.

When run in automatic mode under Autopoll, the classification
information for each record is added to the record file for Display Station
viewing. The classification data for all the records transferred under
Autopoll is also appended to a text file called AUTOPOLL.OUT in the
C:\DS directory. This file can be read by a standard text editor, such as
Notepad or Write. To prevent the file from getting too large, delete or
copy the data to another file after it is read.
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RMS Graphs Window
The RMS Graphs main window is made up of three parts:

¢ A menu and toolbar at the top,
e Anicon bar to access operations (Table A.1), and

e A status bar at the bottom - displays minimum and maximum
values for the graph type and for the active cursor, graph values
for that point on the graph.

Table A.1 RMS Graphs Main Toolbar Icons

Icon Function

New RMS graph ("RMS Graphs Window”

| on page A-4)

RMS Graph setup ("Graph Plots” on page A-15)
|

Unzoom the active graph ("Unzoom”
X on page A-10)

Toggle Y-Axis origin ("Toggle Origin” on page A-10)

Toggle Y-axis as % ("Toggle % Nominal”
f| on page A-10)

Copy the active graph to clipboard ("Edit Copy”
on page A-10)

Save RMS Graph to File ("Save Graph”
(. on page A-10)

Tile Window Horizontally ("Window Menu”
ﬂ on page A-10)

Tile Window Vertically ("Window Menu”
m on page A-10)

Cascade Windows ("Window Menu” on page A-10)
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Table A.1 RMS Graphs Main Toolbar Icons (Continued)

Icon Function

Print the active graph ("Print/Print Preview/Print
§| Setup” on page A-10)

Print preview for the active graph ("Print/Print
E;| Preview/Print Setup” on page A-10)

Help Contents ("Help Menu” on page A-10)

Exit

Al

The color of each line is representative of the phase. For example:

e RMS Phase A = Red
e RMS Phase B = Yellow
e RMS Phase C = Blue
e Neutral = Green
The X-axis shows the time in milliseconds for RMS waveforms. This time

runs for the duration of the fault. Negative time is pre-fault time and
positive time is post fault time.

The Y-axis represents either Current or Voltage for the RMS waveform.
The scale is labeled beside the Y-axis. This is A for Amps, V for Volts, or
kV for Kilovolts, etc. The default origin always represents zero current or
voltage.

AMETEK' 1086-339 Rev. A 11/05 A5



Expert System
|

RM

S Graphs

Right-Click Menu

The right click menu consists of items from the Graph menu. See "RMS
Graph Menus” on page A-6.

22 RMS Graphs - [RMS Waveforms - Currents]

i graph Edt Window Help NS

v || 2wl slolo) sle) wlal

-40 -30 20 10 0 10 20 30 40 50 60 7O 110 120 130 140 150 160 170 180 190 200 210 220

Min =278 % Man = 13867 %

Figure A.3 RMS Graph Plot

RMS Graph Menus The menus consist of:
Graph Menu The Graph menu consists:
e “"New Graph”
e "Setup Graph” on page A-7
e “Save Graph” on page A-10
* "Toggle % Nominal” on page A-10
e "Toggle Origin” on page A-10
e “"Unzoom” on page A-10
e "Print/Print Preview/Print Setup” on page A-10
e "Edit Copy” on page A-10
e "Window Menu” on page A-10
e "Help Menu” on page A-10
New Graph  See "Graph Plots” on page A-15.
A-6 1086-339 Rev. A 11/05 AMETEK
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Setup Graph  Use this window (Figure A.4) to configure:

e Graph appearance issues

e Automatic creation issues

e Target Platform Resolution

e Graph Footer Text

Screen setings l ‘Web Settings ] Automatic Settings ]
Graph Colours/Fonts - Screen

Background... - SCREEN

2 RMS Graph Setup...

Foreground... | |F0nt Mame

Phase & - ront Size ront Bold/Italic:

Phase B | Sample Text

Leading Edge Research

Fhase Meutral | Change Font... |

Defaults

Figure A.4 RMS Graph Setup - Screen Settings

Buttons and Fields

These items are the same for the Web Settings tab.

Graph Colours/Fonts - Screen

Sample Text

Change Font

Click a button and use the popup to configure the
color for that item. Configurable items include:

e Background
e Foreground
e Phase A, B, C and Neutral

Displays sample text based on the Change Font
selection.

Opens a standard Windows font selection window.

AMETEK 1086-339 Rev. A 11/05
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Figure A.5 shows the Automatic Settings tab.

2 RMS Graph Setup...

Screen settings ] ‘wieb Settings

Automatic Graph Creation Settings

[ Enable Automatic Graph Creation

Graph Creation
" Transient Records

Graph Types
[~ “oltage RMS Phase Group

+ Disturbance Records

" Both Record Types

Target Platform Fesolution

[~ Current RS Phase Group

Graph Footer Text
" Mo Footer Text

" Record Comment

" B40 X 480 % Clazzification Summary
f+ 800 600 " User Defined
1024 768 [

Ok Defaults

Figure A.5 RMS Graph Setup - Automatic Settings

Buttons and Fields
Enable Automatic Graph Creation

Activate to enable automatic graph creation and
activate the inputs in the Graph Creation and
Graph Types areas.

Graph Creation Enable the types of graphs to auto-create:

e Transient Records
e Disturbance Records
e Both Record Types

Graph Types Enable the types of channels to auto-create:
e Voltage RMS Phase Group
e Current RMS Phase Group

Target Platform Resolution

Enable the target resolution:

e 640 X 480
e 800 X 600
e 1024 X768
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Graph Footer Text  Dictate the graph footer text:

e No Footer Text

e Record Comment

e (lassification Summary

e User Defined - enter the text in the field

Setup Graph  To configure graph settings:
Operations 1. Select Graph > Setup Graph.
2. Configure the Screen Settings and Web Settings tabs by:
a. Click a button and the Color dialog appears.

b. Click on a new color and click OK.

NoTE See ”Color Configuration Operations” on page 3-35 to define custom
' colors.
S 3. Click Change Font, use the dialog to select font choices and click
Close.

4. Configure the Web Settings tab by:

a. Click Enable Automatic Graph Creation, if required.
b. Click a Graph Creation radio button, if required:
e Transient Records
¢ Disturbance Records
e Both Record Types
c. Click a Graph Types radio button, if required:
e Voltage RMS Phase Group
e Current RMS Phase Group
d. Click a Target Resolution radio button, if required:

* 640X 480
e 800X 600
e 1024 X768

e. Click Graph Footer Text, if required:
¢ No Footer Text
¢ Record Comment
e Classification Summary
e User Defined - enter the text in the field.

5. Click OK.
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Save Graph

Save Graph
Operations

Toggle %
Nominal

Toggle %
Nominal
Operations

Toggle Origin

Toggle Origin
Operations

Unzoom

Unzoom
Operations

Print/Print
Preview/Print
Setup

Edit Copy
Window Menu
Help Menu

Use this option to save the graph as a .bmp or .wmf file.

To save the graph:

1. Click Graph > Save Graph and a standard Save As dialog appears.
2. Navigate to a directory, enter a name and click Save.

Use this option to enable/disable the % Nominal axis.

To enable/disable:
e Click Graph > Toggle % Nominal and the axis is toggled.

Use this option to enable/disable the origin. Enabled and zero becomes
origin for the graph.

To enable/disable:

e Click Graph > Toggle Origin and the origin is toggled.
Use this option unzoom a graph.

To unzoom:

e Click Graph > Unzoom and the graph is unzoomed.
See "Print/Print Preview/Print Setup” on page 3-37.

See "Copy” on page 3-39.
See "Windows Menu” on page 3-108.
See "Help Menu” on page A-35.

A-10
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Distance to Fault Introduction

Distance to fault (DTF32) (Figure A.1) is an optional analysis module for
Display Station 32.

To start DTF:

e Select Tools > Distance to Fault 32. It is also run automatically
during the Expert System (ES) classification. The Expert System
application must be available for DTF32 to operate.

The DTF algorithm is based on the well tried and tested single ended
impedance model approach first promoted by Takagi in 1982.
Improvements made by Ericson in 1985 have been included.

Distance to Fa

Help

Select Single Circuit... |
Calculate DTF... |
Fault parameters... |
Circuits... |
About... |

Figure A.6 Distance to Fault 32 Menu Dialog

Before a calculation can be made, the line impedance values (ZI) and
line length (L) must be entered. For parallel lines, a mutual coupling
value can also be entered. To compensate for remote end power in-feed
into the fault, enter an estimate for the remote end impedance (Zb). A
local source impedance (Za) can also be entered, if it is available. The
line impedances can be entered in either sequence component or phase
component form (Figure A.7).
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Figure A.7 Line Impedance

The DTF algorithm measures the pre-fault and fault currents to
compensate for remote end in-feed. The fault distance is computed
several times during the fault period, and the results averaged.

Breaker Performance Monitor Introduction

NOTE

The Breaker Performance Monitor (BPM) records the operations of
switchgear recorded by the Ametek transient fault recorder and
interpreted by the Expert System. The database is used to monitor which
breakers are due for servicing due to cumulative or accumulated contact
wear worked out using a settable wear formulae.

The Expert System software must be installed for circuit breaker data to
be exported to the BPM application.

Each fault record is analyzed and specific parameters on the operation of
local switchgear are extracted. These are exported to an external
database and recording over time the performance of the circuit breakers
are analyzed. The accumulated number of operations, arcing current and
arcing time all contribute to wear of the main contacts. By selecting one
of the three standard formulae the service period for each piece of
switchgear are determined.

The operate times of the protection relay and circuit breaker are also
recorded.

A-12

1086-339 Rev. A 11/05 AMETEK'



Fault Recorder Operations Manual

Volt Dips Analysis Introduction

The Voltage Dips application records and displays voltage events in the
form of dips and surges recorded by the transient fault recorder and
interpreted by the Expert System.

NoTE The Expert system software must be running for data to be
| automatically exported to the dips database.
d By accumulating data over time a profile of the power quality in terms of

voltage variation is generated. This profile is used to compare variations
in quality at the same site or check voltage variations across many
locations.

The data stored in the database can be displayed graphically in one of
two ways:

® A 3D bar chart which graphs dip level against duration against
the number of events.

e A scatter plot where each event is located on a 2D graph by dip
and duration. Standard limit curves are also shown for
comparison.

The records in the database are stored in the Microsoft Access® format
(.mdb), and they can also be viewed if necessary by Access®, Excel® or
any other application which can read .mdb files.

Menus and Widows

This section explains the menu items that appear for each of the
subcomponents. See:

e "Expert System Menus”

e "Distance to Fault Menus and Windows” on page A-37
e "Voltage Dips Windows and Menus” on page A-44

*  ”"BPM Menus and Windows” on page A-61

Expert System Menus
Figure A.8 shows the Expert System main window.
Access this window by:

e Clicking Expert System from a Record dialog in DS.
e Selecting Tools > Expert System 32 in DSA.
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e Expert System 32

Expert Substation Edit Help

Location & Time

Fault Infarmation

SUMMARY"
Feduced Record - Some channels are empty
On Circuit 1: 12967

The Fault iz aYoltage dip on Phaze 'Engr'g Amps |a' and Phase ‘Engr'g Amps |' and Pha:
On Circuit 2 345

There are no Current or Yoltage Phazes set up.

CLASSIFICATION DETAILS: v

Switchgear Information

Graph Plots | | Llazszify Fault | Edit/Create |

Figure A.8 Expert System Main Window

For information on:

e Graph Plots see "Graph Plots” on page A-15.

e Classify Fault see “Classify Fault” on page A-17.

¢ Edit Create see "Substation Menu” on page A-19.
This menu consists of:

e "Graph Plots”

e "Classify Fault” on page A-17

e "Export Switchgear” on page A-18
e "Export Dips” on page A-18

e "Save Outputs” on page A-19

e ”"Print Outputs” on page A-19

o Exit
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Graph Plots

Use this option to open the RMS Graphs window (Figure A.9) where a
channel(s) appear in RMS format for the voltage and current signals. The
RMS is calculated using a one cycle sliding window and then uses five
cycles of information for smoothing.

Lo Graph Edt Window  Help

¥ 7| wE ool sz

EZRMS Graphs - [RMS Waveforms - Currents] @@
8 x

110 120 130 140 150 1

Min =27.8 % Max = 13867 %

Figure A.9 RMS Graph Plot

Graph Plots  To open the RMS Graph window:

Operations 1 5en the window by:

e Selecting Expert > Graph Plots in the Expert System main window.
e Clicking Graph Plots from the Expert System main window.

e Selecting Graph > New Graph from the RMS Graphics main
window.

The RMS Graph Selection dialog appears (Figure A.10)
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RMS Graph Selection...

Single File Selection

- 'spare -
- Engr'g Volt Wab'
- ‘Engr'g Volt Wb-c'
- Engr'g Volt Ye-a'
- 'spare - BLAMK'

Fhase Group Selection

1 - ‘Enginesring

| [~
Ok | Lancel |

Figure A.10 RMS Graph Selection

2. Select the channel(s) for display. Either select:

e Individual channels by clicking on the name.

e The three channels that make up a phase group by picking a
group from Phase Group Selection.

NoTE Only channels with the same unit type (i.e. Volts or Amps) can appear
' on the same graph.
S 3. Select an Impedance Plot, if required.

The RMS graph appears with the selected channels shown.
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Classify Fault

Use this function (Figure A.11) to classify a fault.

2 Expert System 32

Expert Substation Edit Help

Location & Time

04./13/2005 19:16:17.667

Fault Infarmation

SUMMARY" A~
Feduced Record - Some channels are empty

On Circuit 1: 12967

The Fault iz aYoltage dip on Phaze 'Engr'g Amps |a' and Phase ‘Engr'g Amps |' and Pha:
On Circuit 2 345

There are no Current or Yoltage Phazes set up.

CLASSIFICATION DETAILS: v

Switchgear Information

Graph Plots | | Llazszify Fault | Edit/Create

Figure A.11 Classify Fault

Buttons and Fields

Location & Time Displays the location and time for the record in
use.

Fault Information

Displays the output from the classification of the
fault type including, the fault current, and the
voltage depressions of the faulted circuit(s). A one
line summary of the fault record is followed by
detailed data measurements including:

e The trigger cause from the record header
information.

e The fault type. e.g. Phase A to Ground

® The over current level in Amps

* The voltage depression expressed as a
percentage of the nominal voltage.

The types of values determine depends on the
contents of the fault record file.
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Fault
Classification
Operations

NOTE

Export Switchgear

NoOTE

Export Switchgear
Operations

Export Dips

Switchgear Information

Displays classification information on the
appropriate Digital Inputs including Relay and
Switchgear operation times. Time limits, set in the
Substation Details window, are used in the
classification to determine whether the relay and
the switchgear operated within these limits

To classify a fault:
1. Click either:
e Classify Fault on the Expert System 32 window
or
e Select Expert Classify Fault.

An error message can occur. Click OK to clear the message and resolve
any problems before reclassifying.

2. Click OK.

Use this menu option to enable/disable the updating of the Switchgear
database, if available. Uncheck this menu item to prevent automatic
updating on fault classification.

The database must already be set up for the current location and circuit(s)
in order to accept this data. See ”"Substation Menu” on page A-19.

The Switchgear database is only updated if the classifier has detected a
switchgear operation.

To configure:

e Select Expert > Export Switchgear and the check mark is
enabled/disabled.

This menu option enables/disables the updating of the Voltage Dip
database, if available. Uncheck this menu item to prevent automatic
updating on fault classification.

A-18
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NoTE The Voltage Dip database is only updated if the classifier has detected a
' voltage dip event.

Export Dips  To configure:

Operations e Select Expert > Export Dips and the check mark is

enabled/disabled.

Save Outputs

Use this menu option to save all out puts to a text (*.txt) file.
Save Outputs  To perform this:
Operations 1. Select Save Outputs and a Save As dialog appears.

2. Navigate to the directory, enter a name and click Save.

Print Outputs

Use this menu option to print all outputs to a printer.

Print Outputs ~ To perform this:

Operations 4 = select Print Outputs and a Print dialog appears.

2. Configure as required and click Print.

Substation Menu
This menu consists only of Edit/Create Details.

Phase Group Use this window (Figure A.12) to configure the phase group channels for
Channels the breaker. This window is accessed throughout the configuration of
circuit details and is produced here for reference.

Phase Group  To configure:
Channels 1

Operations . Click Phase Groups and the dialog appears (Figure A.12).

Phase group channels

Fhase group Fhase & Phaze B PhaseC

1 Phaze group 1 1 2 3
2 Phaze group 2 E i

3 Phaze group 3

Figure A.12 Phase group channels
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Edit/Create Details

2. Configure the Phase group channels by:
a. Clicking Phase group and the dialog appears (Figure A.13).

Phase group channel
Identification
.
Lancel
Definition

Phase A |1 500kab hd Help

Phase B: |2 500kaB

Phase C: |3 500kaC =

Figure A.13 Phase group channel

b. Enter a Label.

c. Select Definitions for all phases.

d. Click OK.

The Phase group channels dialog reappears.

3. Click Close and the Substation Details window reappears.

Each time the fault classifier runs the Substation Configuration File is
loaded. If this file is not available, or is corrupted, the Substation Details
window appears (Figure A.14). Use this window to enter the details of
the location. This information must be available for a classification to
occur.

The substation details assume that the recorder is recording at least one
voltage phase group and one current phase group. These could be the
bus bar voltages and the summated transformer currents. A number of
outgoing feeders can be monitored and the Expert System is best used
when the protection relays and switchgear for each feeder are connected
to the digital inputs.

A-20
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& Substation Details g|
Substation Configurati

er 1 at Default Location

Mo. of ciicuits: | 1 Transmission Station [~ Circuts... | Advanced... |
Circuit D etails
Circuit Mame: |1 - 'Subtestl' j
W-T Winng: @& w—p O p-N
Meutrals... | | |
A C
Yoltage Phase Group: |NDNE j | | _
Current Phaze Group: |NDNE j | | _
= =
ol I =3 +«F =
= =
ol I =3 +«F =
Beload | Delete | Save | Clear Al | Help |

Figure A.14 Substation Details

Buttons and Fields
Substation Configuration

Displays the recorder the substation name.

Save Saves all data.

Clear all Clears all the fields. Click Clear all and then Reload
to recover newly entered information that has not
been saved.

Delete Erases the Substation Configuration File, which

may be required if a recorder is moved from one
substation to another.

Advanced Opens the Classifier Thresholds window to fine
tune the fault classifier ("Classifier Thresholds”
on page A-25).

Circuits Opens the Edit Circuits window to add/edit
circuits. See "Edit Circuits” on page A-24.

No. of circuits Displays the number of out going feeders
connected at the location. The names and digital
channel inputs must be specified separately for
each feeder.
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Transmission Station Indicates whether the recorder is connected to a

VT Wiring

Neutrals

Circuit Details

DTF

Circuit Name

Transmission station or Distribution station. This
information is required for DTF calculations.

Select phase - phase (O - @) if phase-to-phase
voltage transformers are connected at the inputs. If
phase to neutral voltage transformers are
connected at the inputs then select phase - neutral

(@ - N).

Opens the Neutral Inputs dialog to specify whether
or not to monitor neutral currents and voltages.
Enter the details for each outgoing feeder.

Opens the DTF - Transmission Line Model Details.
See "DTF - Transmission Line Model Details”
on page A-30.

Select the number of the feeder up to the value
determined in No of circuits.

Voltage/Current Phase Group

Channels

Relay Channel

Select the Phase Group that represents the Voltage
Phase Group or Current Phase Group for the
selected circuit number. The channel names
appear in the boxes to the right. The classifier
needs to know which inputs are voltages and
which are currents.

Opens the Phase group channels for configuration.
See "Phase Group Channels” on page A-19.

Click the check box and select a digital input
channel. If a protection relay contact is connected
to the recorder this includes relay information in
the classification. Either the pick up or trip
auxiliary output is used but the fixed operate time
should reflect the output in use. The digital input
configuration in Display Station can be used to
select the normal state of the relay.
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Switchgear channel (C/B Channel)

Click the check box and select a digital input
channel that represents the Circuit Breaker. If an
auxiliary switchgear contact is connected to the
recorder this includes Switchgear information in
the classification. The digital input configuration in
Display Station can be used to select the normal
state of the relay.

Time limit Enter a value that represents the time at which the
Relay output or Switchgear operates after the fault
detection. It is set in milliseconds (mSecs). e.g. the
Relay is required to operate 10 mSecs after fault
occurrence and the Relay/Switchgear is required to
operate 55 mSecs after fault occurrence. This value
is only considered if the relay has operated during

the fault.
Tolerance Enter a tolerance related to the Time Limit.
Switchgear Opens the Circuit Breaker window to set up the

present circuit in the Switchgear database. See
”Circuit Breaker” on page A-28.

Neutral Inputs Opens the Neutral Inputs dialog ("Neutral Inputs”
on page A-27) to specify if neutral inputs are
present.

Substation Details  This is the general procedure for configuring this window:
Window General

) 1. Add a circuit. See "Edit Circuits” on page A-24.
Operations

2. Set classifier thresholds. See ”Classifier Thresholds” on page A-25.

3. Configure neutral inputs. See "Neutral Inputs” on page A-27.
4. Configure circuit breaker issues. See ”Circuit Breaker” on page A-28.
5. Configure line details, if required. See "DTF - Transmission Line

Model Details” on page A-30.

6. Configure phase group channels. See "Phase Group Channels”
on page A-19.

7. Configure the details on the Substation Details window.
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Edit Circuits Use this window (Figure A.15) to add/edit circuits.

Circuits available at Location Circuits in Substation Config

e |

4 Ok | LCancel

Figure A.15 Edit Circuits

Buttons and Fields
Circuits available at Location
List the circuits previously added or just added.
Circuits in Substation Config
List circuits linked to this substation.

Add Adds a circuit name entered in the field to Circuits
available at Location.

Arrows Toggles circuits between the lists.
Edit Circuits  To configure:
Operations 1. Click Circuits on the Substation Details window.

2. Type a name in the Add field and click Add.

It appears in Circuits available at Location.
3. Select the circuit in Circuits available at Location.
4. Click the right arrow.

It appears in Circuits in Substation Config.
5. Click OK.

The Substation Details window reappears.
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Classifier Opens the Classifier Thresholds window to fine tune the fault classifier
Thresholds (Figure A.16).

Classifier Thresholds

Advanced Details

Fault Current R atio: 1.195 ﬁ [Default = 1.195)

Meutral Current: 40 j [Default = 40 Ampsz)
Meutral Current [HEE]: |20 j [Default = 20 Ampsz)

Woltage Dip Level: a0 j [Default = 90%)

Export dips for downsztream faults r

Always export dips az P-F percentage [

Defaults

Figure A.16 Classifier Thresholds

Buttons and Fields

Fault Current Ratio  Enter a ratio. The fault ratio compares the pre-fault
and in-fault values and uses this ratio to determine
if there is a fault condition. If the classifier is not
detecting a fault on a phase where it should,
decrease the Fault Current Ratio. The default is
1.195. For example, the Post fault current on a
phase must be at least 1.195 times the Pre-fault
current for a fault on that phase to be detected.

Neutral Current Enter a value. If the classifier is not detecting a
ground or neutral current properly, decrease the
Neutral Current value to make it more sensitive.
This value represents the post fault neutral current
above the pre-fault neutral current in Amps.

The Neutral Current (HiZ2)

Sets a threshold (the default is 20 Amps) for a high
impedance earth fault. If the classifier cannot
detect fault current or a voltage dip it checks the
neutral channel, if available, for a high impedance
earth fault.

Voltage Dip Level  Set the voltage dip level as a percentage. The RMS
nominal voltage is compared with the RMS in-fault
value. The pre-fault is not considered.
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Export dips for downstream faults

Enables the export of Voltage Dip information to
the Voltage Dips Database, even when
overcurrent/downstream faults are detected.

Always export dips as P-P percentage

Forces the dips that are exported to the voltage dips
database to always be in the Phase-Phase format,
irrespective of the type of V-Ts connected. Circuits
with Phase-Neutral V-Ts have voltage waveforms
that are Phase-Neutral. These are converted to
Phase-Phase by the Expert System before export to
the Phase-Phase voltage.

Defaults Resets the Fault Current Ratio, the Neutral Current,
and the Neutral Current (HiZ) to their default
values of 1.195, 40, and 20, respectively.

Classifier ~ To configure:
Thresholds

- 1. Click Advanced on the Substation Details window.
Operations

The Classifier Thresholds window appears (Figure A.17).

Classifier Thresholds

Advanced Details

Fault Current R atio: 1.195 ﬁ [Default = 1.195)

Meutral Current: 40 j [Default = 40 Ampsz)
Meutral Current [HEE]: |20 j [Default = 20 Ampsz)

Woltage Dip Level: a0 j [Default = 90%)

Export dips for downsztream faults r

Always export dips az P-F percentage [

Defaults

Figure A.17 Classifier Thresholds

2. Select a value, as required, for:

e Fault Current Ratio

e Neutral Current

e Neutral Current (HiZ)
e \Voltage Dip Level
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3. Click Export dips for downstream faults, as required.
4. Click Always export dips as P-P percentage, as required.

5. Click Return and the Substation Details window reappears.

Neutral Inputs Opens this dialog (Figure A.18) to specify if neutral inputs are present.
Both the voltage and neutral current inputs can be specified. If these are
available, the fault classifier can also check for ground faults. The neutral
details are saved along with the details from the Substation Details

window.
Buttons and Fields
Voltage Neutral Select a voltage channel label that represents the
neutral voltage input.
Current Neutral Select a current channel label that represents the

neutral current input.

Neutral Inputs

Meutral Input Selection...

Woltage Meutral Current Meutral

<Maone: hd

Figure A.18 Neutral Inputs

Neutral Inputs  To configure:
Operations 1. Click Neutrals and the Neutral Inputs dialog appears (Figure A.18)
2. Select a Voltage Neutral and/or Current Neutral.

3. Click Return and the Substation Details window reappears.
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Circuit Breaker

Button and Fields

This window (Figure A.19) sets up the present circuit in the Switchgear
database, if available. This allows the exporting of switchgear operations
to the database. If the details have already been entered for the circuit,
they appear and cannot be edited. To edit the details, use the Breaker
Performance Monitor database viewer, if available. See "BPM Menus and
Windows” on page A-61.

Circuit Breaker

Circuit Breaker Details

Breaker Mumnber:
Auzilliary/t ain contact delay: mSecs.
Last service date:

Circuit Breaker Dperation Limit

* Mumber of operations:

n= ,T
Threshold =

Lancel

Figure A.19 Circuit Breaker

Substation/Feeder names

Appears at the top of the window for reference.
Circuit breaker details
Breaker number (or asset number

Enter a reference for each piece of switchgear.
Auxiliary/Main contact delay

Enter a time. Used as a way for determining an
accurate time for the parting of the main contacts.
This time (in milliseconds) is the difference in time
from the sensed auxiliary contacts changing state
until the main contacts open. This value can be
negative as well as positive.

A-28
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Last Service Date

Specify which breaker operations to included
when calculating the maintenance time. All
operations before this date are ignored. When a
breaker is serviced, enter its service date.

Circuit Breaker Operation limit
Click a radio button to set the operation limit.

Breaker Performance Monitor (BPM) has three
ways of determining the maintenance interval for
switchgear. These are:

e Number of operations
o  Accumulated current (current counter) (/)

e Dissipation function ( I"t) or duty or contact
wear

The dissipation function has been promoted in
recent years as a more accurate method of
determining service life. The function /"t is used to
estimate contact wear by measuring the energy in
the arc as the contacts open. A value of n = 2 was
the original guess but operation experience
suggests that a value of 1.6 may be more accurate.
The choice of maintenance interval measurement
for each circuit breaker and the value of the power
n are determined by operational experience and
consultation with the manufacturer.

Number of Operations

Enter the threshold value for no. of operations

mode.
n Enter the value for n, the exponent in 1"t.
Threshold Enter the threshold for the breaker.

Circuit Breaker  To configure:

Operations 4 Configure the Circuit Breaker Details by:

e Entering a Breaker Number.
e Entering an Auxiliary/Main Contact Delay.
e Entering a Last service date.
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2. Configure the Circuit Breaker Operation Limit by:

3. Clicking either:

e Number of operations and entering a value in the field.

e Int

NoTE BPM tracks all three parameters in the database and you can switch

hd 4. Enter n.
5. Enter a Threshold.
6. Click Save.

' between these values within the BPM program.

The Substation Details window reappears.

DTF - Transmission Use this window (Figure A.20) to set up the basic information for the

Line Model Details circuit line model. Use the Line and Line-to-line buttons to access
windows to enter the 3-Phase base value in MVA’s and also Line-Line
base in KV’s. The parameter types for the line are selected, as well as that
for the Local and Remote source.

.- DTF - Transmission Line Model Details. ..

DTF Details...

Line Details...

Label:
Drescription:

Length:

Farallel Line:

Cancel

Circuit Mame:  jf=]

|Test2

|Test Circuit

|2

Urits: |Kms j Delete ... | Line Model... |

Figure A.20 DTF - Transmission Line Model Details
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Buttons and  Circuit Name Displays the circuit name for configuration.
Fields Line Details

Label Enter a label.
Description Enter relevant information about the line.
Length Enter a length
Unit Select a unit:

e Kms

e Miles
Parallel Line Select a parallel line circuit, if available.
Description Enter relevant information about the line.
Line Model Opens the DTF Line Model window.
Delete Deletes the selected detail.

DTF - To configure:

Transmission Line 1. Click DTF on the Substation Detail window and the DTF -

Model Def‘a//s Transmission Line Model Details appears (Figure A.20).
Operations

2. Configure Line Details by:
e Entering a Label.
e Entering a Description.
e Enter a Length and select Units.

3. Click Line Model and the Line Model Impedance Data Sheets
window appears (Figure A.21).
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| Line 1 Model... 53
Impedance Data Sets...
Line Details...
3 Phase Base: €] WA Line-to-Line Baze: 200 2%
Local Source... Line... Remate Source...
Units Ui Units
i
+ Ohms s & Ohms
iy
~ pU Ohrng ~ PU
" PU
Faormat Faormat Faormat
" Phase " Phase " Phase
* Sequence * Sequence * Sequence
Local... Line... Bemote...

Figure A.21 Line Model Impedance Data Sheets

4. Configure Line Details by:

e Entering a 3 Phase Base value.
e Entering a Line-to-Line Base value.

5. Configure Local Source by:
¢ Clicking a Units radio button:
e Ohms
e PU
6. Clicking a Format radio button:
* Phase
e Sequence

7. Click Local and a Line Impedance Components dialog appears
(Figure A.22 or Figure A.23).

- Line Impedance - Line 1 Madel... i x|
i Impedance Components,.,
n +1 -1
0 [EEE cifiE
1 [a +jla o136 + j|oeses
-1 o +i[o Jo +i[o [0138 +] [nams
Care

Figure A.22 Line Impedance Components: Sequence Format
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. Remote Impedance - Line 1 Model...

Impedance Components...

A B c
A [E +jfo

B o +jfo |o +jlo

C o +ifo o +ifo o +i o

Femaote Location and Circuit Name...

|Ametek RiS Eng j |Engineering Amps - 480 j

Figure A.23 Line Impedance Components: Phase Format

8. Enter values per phase.

If the phase component form is used, the individual and mutual
impedances are required.

9. Click OK.

10. Repeat steps 6 through 9 for Line and Remote Source.

NoTE For Remote Source there are two additional drop downs:
| e Remote Location
- e Circuit Name

Configure these as well.

11.Click OK and the DTF - Transmission Line Model Details window
reappears.

12. Select a Parallel Line, if available.
13. Enter Parallel Line Details by:

e Entering a Label.
e Enter a Description.

14. Click Line-to-Line Parameters and the window appears (Figure A.24).

ameters. x|
Impedance Data (Ohms)...-

Format
| " Phass  * Sequercs

Line Impedance,,, |

Cancel | [iT4 |

Figure A.24 Line-to-Line Parameters
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NOTE

15.Click a Format radio button:

* Phase
¢ Sequence
For double-ended line models:
Enter the data in the order:
* Phase group details for the local end recorder in ES
e Phase group details for any parallel circuit
e Phase group details for the remote end recorder in ES
* Phase group details for any parallel circuit
e The line model for the local end recorder

16. Click Line-to- Line-Impedance and the window appears
(Figure A.25). DTF32 does not assume that the two lines have
identical impedances. The mutual coupling between the lines is also

entered.
[ tine impesdance —Line i Model. x
1 Impedence Componants
L] +1 -1

0 +|[1es7

1 o +jla |03 +j|o.2ges

-1 o +j[o ] +jifo [0335 +j [04ss

Coneel | |

Figure A.25 Line Impedance Components

17. Enter values per phase.

If the phase component form is used, the individual and mutual
impedances are required.

18. Click OK and the Line-to-Line Parameters reappears.
19. Click OK.

A dialog appears.
20. Click Yes and the Substation Details window reappears.
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Edit Menu

Copy Outputs
Copy Outputs

Operations

Help Menu

Help

This menu consists only of Copy Outputs.

Use this to copy the record to the clipboard for use in a text editor.
To use this:
1. Select Edit > Copy Outputs.

2. Paste into a text editor.

The Help menu consists of:
° //Help//
e "About”

The information in the application Help is mostly duplicated in this
manual.

To open help:

e Select Help

e Select Help > Contents the main index page for the help system
appears.

e Select Help > Searching for help on and the search window for
the help system appears.

e Select Help > Using Help and the main contents page for the help
system appears.
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About

This dialog (Figure A.26) contains copyright and licensing information for
the product together with its version number. When seeking support you
may be asked to provide some of the information found here.

To display this dialog:
e Select Help > About and the dialog appears (Figure A.26).

Expert System 32

Y LER Expert System 32, Ver. 210,28
f’ Copyright® 2002

Leading E doe Research Lid,

Thiz copy of Expert System 32 iz icensed to:
TOS010583 SINGLE COPY LICEMSE
TECHMOSCRIBE

Aeeail disk space:  11.97 GButes
ALecailable Memory: 479 MButes
CFU Fentium

Figure A.26 About Expert System

A-36 1086-339 Rev. A 11/05 AMETEK'



Fault Recorder Operations Manual

Distance to Fault Menus and Windows

Substation model Before the distance to fault is calculated, the line length and impedance
must be defined. This is done inside the Expert system as part of the
Substation Model. For DTF to be available, the substation must be
defined as a Transmission station by checking the relevant box, and the
VT Wiring must be defined as phase to neutral (-N). See "Edit/Create
Details” on page A-20.

If the voltage and current phase groups have not been previously defined,
use Channels to set up the groups. See "Neutral Inputs” on page A-27.

Figure A.27 shows the Distance to Fault main window.
Access this window by:

e Selecting Tools > Distance to Fault 32 in DSA.

Distance to Fault ...

Help

Select Single Circuit...;

Calculate DTF.. |

Fault parameters. .. |

Circuits. .. |

About...
[

Cloze

Figure A.27 DTF Window

This window accesses the DTF functionalities:

Select Single Circuit Opens the Select Transmission Circuit ID window
("Select Single Circuit” on page A-38).

Calculate DTF Calculates the DTF values ("Calculate DTF”
on page A-39).

Fault Parameters Opens the Fault parameters window (“Fault
Parameters” on page A-41).

Circuits Opens the Transmission Circuits window
("Circuits” on page A-42).
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About Opens the About dialog.
Close Closes DTF.

Select Single Circuit
Use this window (Figure A.28) to designate a circuit for DTF use.

Select Transmission Circuit ID

Circuit selected

Circuits available

—

Clear | Ok | Lancel |

Figure A.28 Select Transmission Circuit ID

Buttons and Fields
Circuit Selected Displays the circuit selected.
Circuits available Displays available circuits.

Clear Clear selected circuits from the Circuits available.

Select  To select a circuit:

Transmission 4 = cjick Select Single Circuit and the Select Transmission Circuit ID

Circuit ID ) '
Operations window appears (Figure A.28).
2. Select a Circuits available.

3. Click OK.
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Calculate DTF
Use this option to start the DTF algorithm. which:

* Looks at the current channels defined by the phase groups and
accurately determines the start and end of the fault period.

* Moves the two cursors in the DSA graphics display to these
points.

¢ Finds the faulted phase(s).
e Selects the type of fault (phase - neutral, phase - phase, etc.).

* Measures the fundamental pre-fault and fault currents with the
voltages during the fault.

e Computes the fault impedance and, knowing the line impedance,
the distance to the fault is determined.

To improve the accuracy of the result, the fault distance is computed a
number of times during the period that the fault current is flowing and the
answers averaged. This mean value with the standard deviation appears
with the fault type. The positions of the start and end of the fault relative
to the record trigger time also appear.

Fault Impedance The average impedance during the fault is also measured by the system.
The impedance appears in the Average Resistance and Average
Reactance boxes, and represents the computed phase-neutral impedance
of the faulted phase selected by the fault classifier. In the case of a
multi-phase fault (either phase-phase or phase-neutral), the reference
phase quantity defined as the leading phase in the phase group definition
used by the classifier, is used in the impedance algorithm.

Ordinarily, the computed impedance quantity gives an indication of the
average fault-impedance during a typical line fault. However, the
average fault impedance provides additional information for fault
location in complex network connections such as those encountered in
distribution networks.

The standard deviation of the results can be treated as a reliability figure.
The smaller the standard deviation, the more certain the result. If the
deviation is large, it is probable that the computed distance is unreliable
and the fault classifier may have picked the wrong fault type. If this is the
case, override the fault type and recompute the fault distance. See "Fault
Parameters” on page A-41.

AMETEK 1086-339 Rev. A 11/05 A-39



Expert System

Calculate DTF  To calculate DTF:
Operations 4 gnire that a model is created or selected. See “Substation model”
on page A-37.
2. Click Calculate DTF.
The DFT 32 Results window appears (Figure A.29).

= DTF 32 Results o =] 7 |
Machine Name

1220155001 & 525 8810

Circut Name
R ~
Data Windaw

Fror: EXCHI rs 7o ESENE s

Fauled line and classification
R

Distance ko faulk |
Averags Distance 1o fak. (RN K

Standard Deviafion: [IIE] Kmz

Faul Impedance

Average Resstance: m Ohms
Average Reactance; _ Ohms

Figure A.29 DTF 32 Results

The DTF 32 Results window displays calculation results. Use the Circuit
Name drop down to view results for different circuits.
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Fault Parameters

Buttons and Fields

Fault Parameters
Operations

Use this window (Figure A.30) to change the fault type and the position
of the cursors that determine the start and end of the fault current, and
recompute the distance once the system has completed the automatic
calculation. This manual calculation overrides the automatic fault
classifier. This facility is useful for removing the initial burst of fault
current that may include arcing and so increase the standard deviation of
the distance result.

Fault parameters
Circuit 1D selected

D ata window

Fram: ms

Faulted line and clazsification Defaults...

'

Figure A.30 Fault Parameters

Circuit ID selected  Displays the circuit in use.
Data window Displays the From and To time in msecs.
Faulted line and classification

Displays the line tested and classification data. Use
the drop down to select this line.

Defaults Resets the automatically generated values.
To manually operate the DTF calculation:

1. Click Fault Parameters and the Fault parameters window appears
(Figure A.30).

2. Select a Faulted line and classification.

3. Use the left and right mouse buttons move the cursor positions to
select an alternative fault position.

4. Click Close and click Calculate DTF to re-compute the distance.
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Circuits

NOTE

Viewing line
models

Use this window (Figure A.31) to create a transmission line model for
each circuit in a transmission substation. The line model allows for a
single or double line to be defined. For each line, a label and description
can be entered, used to discriminate between the two lines for manual
parameter selection. The line length is entered in miles or kilometers and
represents the true length, not the distance over the ground. The actual
impedance model can also be entered.

Transmission Circuits

Circuit IDg

Figure A.31 Transmission Circuits

The accuracy of the distance to fault calculation depends on the
accuracy of the line model. Ensure that the impedance values are as
accurate as possible.

For each line, the line impedance must be entered. If the local and
remote source impedances are known, they are also entered for
improved accuracy. In most cases, the sequence component form of the
impedances are known but individual phase impedances can also be
used. If Per Unit values are being used, the base MVA and line-to-line
voltage must be entered.

For each of the three impedances - local, line and remote - the zero,
positive and negative values are all required. These are entered in the
form R + jX. The off diagonal values are not required, but maintain
compatibility with the phase component form of the impedance. In most
cases, the positive (+1) and negative (-1) sequence impedances are the
same.

When DTF32 is run from DSA32, view the line models by:

Clicking Circuits. The model cannot be changed here. This is done from
the Expert System Substation model.
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Transmission  To configure this:
Circuits 1

i . Click Circuits and the Transmission Circuits window appears
Operations

(Figure A.31 on page -42).
2. Select a Circuit ID.
3. Click Details.

The DTF-Transmission Line Model Details window appears. Refer to
"DTF - Transmission Line Model Details Operations” on page A-31
for the remainder of this procedure.

Exit DTF
To exit the DTF program:

¢ (Click Close in the main DTF window.
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Voltage Dips Windows and Menus

The Voltage Dips menu consists of:

"System Menu” on page A-46
"Database Menu” on page A-55
"Edit Menu” on page A-57
"Help Menu” on page A-57

Voltage Dips Analysis Main Window

Figure A.32 shows the main window.

Buttons and Fields
List

3D Bar Chart

Z Voltage Dips Analysis 32 @

Systemn Database Edit  Help

Graphing Functions
+ 3D Bar chart: Mumber of dips, dip/retention, Duration T Find Becords |
™ Scatter graph: Recorded dips/retention againszt limits m ‘

) o e Dptions Bar Chart Set Up |
™ Scatter graph: Recorded dips and surges against limits
Fecorded voltage dips: DEFAULT LOCATION 01 Jan 1995 - 21 Apr 2005

15

Date Time Phase Duration Retention Comment -~
19Jan 95 14:38:44.493 Wiy 272 a3 2 phaze fault [1-y]
07 Jun 95 16:36:41.000 br a0s av.0 33K Longnet: Lightning
29Jun 95 22:55:38.000 vb E25 86.0 11Ky Fault at Deas
11Jul 95 20:27:46.000 br 102 84.0 275K Longnet-E asterHouze: Lightning
14Jul 95 13:46:11.000 br it} av.0 Wwindy Walley Mo 2 Lightning
14Jul 95 14:14:11.000 br 235 150 Mew Bumngide: Lightning
14Jul 95 14:15:41.000 vb 206 8a.0 Bumngide Town: Lightning
14Jul 95 14:16:25.000 br B0 84.0 Longnetwest : Lightning
14.Jul 95 14:20:14.000 vb 346 84.0 11K« Lightring,
14Jul 95 14:39:37.000 o B0 a0 Tom Hill East: lightring
19Jul 95 19:05:29.000 o 95 39.0 33K Aitbreak flashover during operation
02 Aug 95 01:04:01.000 vb 147 E1.0 Bumnzide Upper: Lightning at somewhere
02 Aug 95 13:34:38.000 o 39 81.0 11k Lightning on the line
1940995 13:34:38.000 o 820 8a.0 33K, Lobia Downside: broken insulators
':d & T 9 21003 00N hr 91 Fan FFR K Fanlk at Cuotters Mill and | iakteninn L,ﬂ

Figure A.32 Voltage Dips Analysis 32 Main Window

Displays the list of filtered events for use in
graphing.

Displays the voltage dip information as the number
of dips that occurred between the defined start and
end dates. This is graphed against the duration of
the dips and the magnitude of the dip itself,
expressed as a percentage of the Nominal Voltage.
See "Bar Chart Set Up” on page A-52.
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Scatter graph, Dips against limits

Displays the voltage dips as dots on a scatter graph
and draws a curve on the graph showing the
defined limits. Those dips which fall above or
below the curve, depending on whether
percentage dip or retention is used ("Options”

on page A-49), therefore fall outside their
allowable limits.

Scatter graph, Dips and Surges against limits

Graph Operations  Create a graph

Displays the same information as the other scatter
graph but includes surges of voltage. With this
option only percentage voltage retention can be
graphed at this time.

To draw one of the graphs:

1. Click the appropriate radio button.

2. Click 1l |.

Details

Use this window (Figure A.33) to edit values for an event before opening
a graph or to delete an event.

Yoltage Dip Event

Date: SRINIES Time: | 202745 (0 Duration: [1p2 [mS]
Phase Retenion fo1 09

Comment

|2?5Kv Longnet-E asterHousze: Lightning

Delete Record

Buttons and Fields
Date
Phase
Time

Duration

Figure A.33 Voltage Dips Details

Displays the event date
Displays the phase.
Edit the time.

Edit the duration.
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Retention Enter the percentage.

Comment Edits the comment.

Delete Deletes a record.

OK Enter changes for use in graphing.

Details  To configure details:
Operations 4 = pouble-click on a record in the main window.
The Details window appears (Figure A.33).

2. Edit active fields, as required.
3. Click OK.

The main window reappears.

System Menu

This menu consists of:

e "Find Records” on page A-47

e "Options” on page A-49

e "Choose/Edit Limits” on page A-50

e ”Bar Chart Set Up” on page A-52

e "Print Preview/Print Record List/Print Setup” on page A-54
e "Exit” on page A-54
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Find Records

Use this window (Figure A.34) to define which voltage dip records to

display.

Figure A.34 Voltage Dips Analysis 32 - Record Selection

Buttons and Fields
Location

Date Selection

Display

Directory

Z Voltage Dips Analysis 32 @

Define infarmation to wiew...

Location : |<AII Locations: j
. ear: lij
O 1/2%ear: l—_|
 Quarter: ’—_|
i Manth : ’—_|

(+ Start date :

% End date :

i Display Diirectory... |

01 Jan 2003 :|
04 Apr 2005 :|

Cancel |

Select a location.

Click a radio button:

* Year - select a year

e Unmarked drop down - select a year for the 1/2

Year, Quarter and Month fields.
e 1/2 Year - select a time range
e Quarter - select a time range

o  Month - select a month
e Start date - select a Start date and End date.

Hold <Shift> down as well a date spinner and the

date jumps by thirty days at a time.

Extracts the required data records and opens them
on the main window.

Open a dialog (Figure A.35) to enter a path name
for the database.
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Data Directory

Pathname for data files...

| CADOCUMENTS AND SETTINGSSALL USERS WINDOWSNWAPPLICATION

Help |

Figure A.35 Data Directory

Find Records  To access a voltage dip record:

Operations 4 " Click on the Voltage Dips icon or select it from the Start menu.

The Voltage Dips Analysis 32 Define information to view window
appears (Figure A.36) to filter records.

Z Voltage Dips Analysis 32 g|

Define infarmation to wiew...

Location : |<AII Locations: j
. “ear : lij
s £

" 142%ear:
" Quarter:
. Manth :

& Statdate: |07 Jan 2003 :I
% Enddate: |04 apr 2005 il

Dizplay Diirectory... | Cancel |

Figure A.36 Voltage Dips Analysis 32 - Record Selection

Select a Location.
3. Click a radio button:

* Year - select a year

* 1/2 Year - select a year in the unmarked drop down and select a
time range

* Quarter - select a year in the unmarked drop down and select a
time range

* Month - select a year in the unmarked drop down and select a
month

o Start date - select a Start date and End date
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4. Click Display and the Voltage Dips Analysis 32 main window

appears (Figure A.37).

Z Voltage Dips Analysis 32

3

Systemn Database Edit  Help
Graphing Functions
¢ 3D Bar chart: Mumber of dips, dip/retention, Duration |
™ Scatter graph: Recorded dips/retention againszt limits !iii
) o e Dptions Bar Chart Set Up |
" Scatter graph: Recorded dips and surges against limits
Fecorded voltage dips: DEFAULT LOCATION 01 Jan 1995 - 21 Apr 2005
15
Date Time Phase Duration Retention Comment -~
19Jan 95 14:38:44.493 Wiy 272 a3 2 phaze fault [1-y]
07 Jun 95 16:36:41.000 br a0s av.0 33K Longnet: Lightning
29Jun 95 22:55:38.000 vb E25 86.0 11Ky Fault at Deas
11Jul 95 20:27:46.000 br 102 84.0 275K Longnet-E asterHouze: Lightning
14Jul 95 13:46:11.000 br it} av.0 Wwindy Walley Mo 2 Lightning
14Jul 95 14:14:11.000 br 235 150 Mew Bumngide: Lightning
14Jul 95 14:15:41.000 vb 206 8a.0 Bumngide Town: Lightning
14Jul 95 14:16:25.000 br B0 84.0 Longnetwest : Lightning
14.Jul 95 14:20:14.000 vb 346 84.0 11K« Lightring,
14Jul 95 14:39:37.000 o B0 a0 Tom Hill East: lightring
19Jul 95 19:05:29.000 o 95 39.0 33K Aitbreak flashover during operation
02 Aug 95 01:04:01.000 vb 147 E1.0 Bumnzide Upper: Lightning at somewhere
02 Aug 95 13:34:38.000 o 39 81.0 11k Lightning on the line
1940995 13:34:38.000 o 820 8a.0 33K, Lobia Downside: broken insulators
24 dna 9R 21003 00N hr 91 Fan FFR K Fanlk at Cuotters Mill and | iakteninn Jﬂ
4 3
Figure A.37 Voltage Dips Analysis 32 Main Window

Use this dialog (Figure A.38) to select the voltage dip display option. The

voltage events are always viewed as percentages. The default is the

percentage of the nominal voltage retained.

Display Options...

™ Percentage dip

* Percentage voltage retained

_ x|

Figure A.38 Voltage Dips Options

Percentage Dip

dipped.

Percentage voltage retained

Sets events to appear graphed as percentage

Sets events to appear graphed retaining percentage
voltage.
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Options

Operations

NOTE

Choose/Edit Limits

To set options:

1.

3.

Open Options by:

¢ Clicking Options on the main window.
* Selecting System > Options.

The dialog appears (Figure A.38).

Click either:

¢ Percentage Dip
* Percentage voltage retained

Click OK.

This option is not available for the Dips and Surges Scatter Graph,
which is always graphed in terms of voltage retention.

Use this window (Figure A.39) to define a new or different limit curve for
the creation of scatter graphs.

Title: |Example
Dips

Add range | Delete range | Copy | Paste |
Retention (3 Un] [0 P25 36 42
Duration [ms) [ 10 0 kD] 40
< | i
Surges

Add range | Delete range | Copy Paste |
Surge (% Un) | 107 107 107 107 107
Duration [mg] | 9000 10000 5000 7000 £00
< | i

Ok Lancel

Figure A.39 Limit Curve

Scatter Graph limit curve definitions are stored as separate files with the
extension .Imt, for example cbema.Imt. These define the percentage
voltage retention (the Y coordinate of the curve) and duration in
milliseconds (the X coordinate of the curve) for the points on the curve.

A-50
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Buttons and Fields

Title Enter a title.
Dips
Add Range Enter a value for Retention and Duration.
Delete Range Deletes the selected range.
Copy Copies the selected range.
Paste Paste the copied range.
Surges
Add Range Add a range: an entry field for Surge and Duration.
Delete Range Deletes the selected range.
Copy Copies the selected range.
Paste Paste the copied range.

Choose/Edit  To configure limits:
Limits Operations 1. Open Limit Curve by:

¢ Clicking Choose/Edit Limits on the main window
e Select System > Choose/Edit Limits.

The Append Database window appears.
Navigate to and select a.Imt file.

3. Click Open.
The Limit Curve window appears (Figure A.40).

Title: |Example
Dips

Add range | Delete range | Copy | Paste |
Retention (3 Un] [0 P25 36 42
Duration [ms) [ 10 0 kD] 40
< | i
Surges

Add range | Delete range | Copy Paste |
Surge (% Un) | 107 107 107 107 107
Duration [mg] | 9000 10000 5000 7000 £00
< | i

Ok Lancel

Figure A.40 Limit Curve
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Bar Chart Set Up

Enter a Title.

5. Configure Dips by:

e Clicking Add Range.
e Entering a Retention and Duration value.
e Editing other fields, as required.

. Configure Surges by:

e Clicking Add Range.
e Entering a Surge and Duration value.
e Editing other fields, as required.

. Click OK.

Use this window (Figure A.41) to define a new or different set up for the
creation of 3D bar charts.

Bar Chart set up definitions is stored as separate files with the extension
.bar, for example default.bar. These define the ranges into which the dip
data is graphed in terms of percentage voltage retention (the Z axis of the
chart) and duration in milliseconds (the X axis of the chart).

Bar Chart Set Up

Title: |DIPSURGE

Retention
Add range | Delete range | Copy | Paste |

From: (Un) | ) I 21 41 71
Tor (% Un] 20 40 70 a0

< | i

Duration

Add range | Delete range Copy Paste |

From: [ms, 0 0 140 20 3
To: [ms) 100 139 200 300 40

| | 2
Ok Lancel

Figure A.41 Bar Chart Setup

The minimum number of retention ranges allowed is one, the minimum
number of duration ranges allowed is two.
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Buttons and Fields

Title Enter a title.
Retention
Add Range Add a range: an entry field for From and To.
Delete Range Deletes the selected range.
Copy Copies the selected range.
Paste Paste the copied range.
Duration
Add Range Add a range: an entry field for From and To.
Delete Range Deletes the selected range.
Copy Copies the selected range.
Paste Paste the copied range.

Choose/Edit  To configure limits:
Limits Operations 1. Open Bar Chart Setup by:

e Clicking Bar Chart Setup on the main window
* Select System > Bar Chart Set Up.

The Append Database window appears.
Navigate to and select a.bar file.
3. Click Open.
The Bar Chart Setup window appears (Figure A.42).

Bar Chart Set Up

Title: |DIPSURGE

Retention
Add range | Delete range | Copy | Paste |

From: (Un) | ) I 21 41 71
Tor (% Un] 20 40 70 a0

< | i

Duration

Add range | Delete range Copy Paste |

From: [ms, 0 0 140 20 3
To: [ms) 100 139 200 300 40

| | 2
Ok Lancel

Figure A.42 Bar Chart Setup
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4. Enter a Title.

5. Configure Retention by:

e Clicking Add Range.
e Entering a From and To value.

e Editing other fields, as required.

6. Configure Duration by:

e Clicking Add Range.
e Entering a From and To value.

e Editing other fields, as required.

7. Click OK.

Print Preview/Print Record List/Print Setup

Printing options include:

Print record list

Prints the contents of the record list in the main
record list window, with its list of voltage
dips/surges. If A4 paper is used, configure the print
set-up options to change the printer page set-up to
landscape.

Also, if printing on a monochrome printer instead
of a color printer, redraw graphs in black and white
using the Black and White option of the Color part
of the Graph menu prior to sending the graph to
the printer.

See "Print/Print Preview/Print Setup” on page 3-37 for procedures.

Exit

To close the application:

e Select System > Exit.
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Database Menu

This menu consists of:
e "Archive Records”

e "Append Records” on page A-56
e “Compact Database” on page A-56

Archive Records
Use this window (Figure A.43) to remove old records from the voltage

dips database (dips.mdb) database and put them in an archive database.

Data Archiving
Archive old data...

| April ~| |2005 ~|

Site Selection :
All Sites o Current Site

_ = |

Figure A.43 Data Archiving

Archive Records  To archive a database:
Operations 1. Select Database > Archive Records.

2. Enter a month and year using the drop downs.

3. Click a date in the calendar.

4

. Click a Site Selection radio button:

o All Sites
e Current Site
5. Click OK.

All records in the database that record voltage dip events that
occurred before this date are removed from the database and placed
into the archive database.

An Archive Database window appears.
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6. Navigate to a directory, enter a name and click Open.

NoTE If the name already exists then a dialog ask whether to overwrite the
' existing database or append to it. Click:
S * YES and the records are appended.

e NO and the archive is over written.

Append Records

Use this option to remove old records from the database and append
them in an existing archive database.

If voltage dip records exist in a separate database, for example in an
archive database, it is possible to return these records to the voltage dips
database.
Append Database  To archive a database:
Operations 4 select Database > Append Records.
An Append database window appears.

2. Navigate to the archive database and click Open.

Compact Database
Use this option to compact the database.
Append Database  To compact a database:
Operations 1. Select Database > Compact Database.

The Database Compacting dialog appears (Figure A.44).

% Database Compacting g@@

Database Information...

CURRENT DaTABASE INFO
Fath C:\Documents and Settingzhall Users WINDOWS\Application Data\LERADE
Wergion 3.0 [DAQ]

Length 94208 bytes

Figure A.44 Database Compacting

2. Click Compact.
3. Click Close.
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Edit Menu

This menu consists only of Copy record list.

Copy record list

Use this function to copy the record list. Then it can be pasted into a text
editor.

Help Menu

See "Help Menu” on page 3-114.
Graph Window

Figure A.45 shows the main graph window.

Z (%) Volts Retained: 01 Jan 1995-21 Apr. 2005

Graph Edit iiew Hel

In
Rl

Figure A.45 Voltage Dips Graph Window
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Voltage Dips Graph Window Menus

Graph Menu

Save Graph

Look

Footer Label

These menus are:
e "Graph Menu”
e "Edit Menu” on page A-60
e "View Menu” on page A-60
e Help
This menu consists of:
e "Save Graph”
* ”"Look” on page A-58 - 3D Bar Chart only
e "Footer Label” on page A-58
e "Colors” on page A-59
e "Z-Axis Scaling” on page A-59 - 3D Bar Chart only
e "Legend/ Logarithmic” on page A-59 - Scatter only
e ”"Print/Print Preview/Print Setup” on page A-59
To save a graph as a .bmp or .wmf:
1. Click Graph > Save Graph.
A Save As dialog appears.
2. Navigate to the directory, enter a file name and type and click Save.
To change the look of the graph:
1. Click Graph > Look.
A popup menu appears with three items:

e Surface Plot
e Zoned
e Contoured

2. Select a type and the graph changes.
To add/change the footer:
1. Click Graph > Footer Text.
A popup menu appears with three items:

o [abel
e Font

A dialog appears.

2. Enter the text and click OK and the text appears in the appropriate
area.
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Colors To change the color of the graph:
1. Click Graph > Color.
A popup menu appears with three items:

e Background
e Foreground

A color dialog appears.
2. Click a color and click OK and the color changes.
Z-Axis Scaling To change the scale:
1. Click Graph > Z-Axis Scaling.
The Z-Axis Scaling dialog appears (Figure A.46).

Z-Axis Scaling...

Z-Axis Scale Selectar...

Figure A.46 Z-Axis Scaling

2. Click a Z-Axis Scale Selector radio button:

e Automatic
e Manual - enter a Maximum value

3. Click Return and the axis appears.

Legend/ To toggle these on/off:

Logarithmic e Click Graph > Legend or Logarithms.

Limit Curves See "Choose/Edit Limits” on page A-50.
Print/Print See "Print/Print Preview/Print Setup” on page 3-37.
Preview/Print

Setup
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Edit Menu This menu consist of:
e Copy - see "Copy” on page 3-39/
e Bar Chart Set Up - ”"Bar Chart Set Up” on page A-52.
e Options - see "Options” on page A-49.
e Statistics - Scatter Graphs only
Statistics Displays the Dip/Surge Statistics dialog for scatter graphs (Figure A.47).

Dip/Surge Statistics

Dip/Surge Statistics...

Total Mo of Events :
Mo of Dips : _
Mo of Surges : _

Figure A.47 Dip/Surge Statistics

View Menu This menu consists only of Data Graph.

Data Graph Use this option to toggle on/off the data display on the bottom of graph
(Figure A.48).

To toggle the data on/off:
e Select View > Data Graph.

Graph Edi Wew Help

] "
j Test j

Lacation Date Time Phase Duration Retention Comment

Default Location I E I - oo foutt (4]

DefaulLocation 07 Jun35 163641000  br 808 870 33Ky Longnet Lishiring
DefaulLocation  29JunS6 225538000 b 625 B60 11Kv FaukatDeas

DefaitLocation  11Jul 95 202746000  br 102 B40 275Ky LonanebEasterHouss: Lishining
DefautLocation  14Jul 35 122014000 b 23 830 11K Lightning.

Viy 272

DefaultLocation  14Jul95 134611000 b 70 a7.0 \Windy Valey No 2 Lightning
Default Location  14.Jul 36 14:14:11.000 br 235 160 Hew Bumside: Lightring
DefaultLocation  14Ju 95 141541000 b 206 880 Bumside Town: Lightring
Default Location  14.Jul 96 14:1€:25.000 br B0 840 Longretwest : Lightning
DefaultLocation  14Jul95 143337000 p B0 780 Tam Hil East: lightring

Default Location  19Jul 95 15:05:23.000 " %5 390 I3 dirbresk flashover during operation
Defaut Location  024ug95  01:04:01.000 w147 B1.0 Bumside Upper Lighting at somewhers
DefaultLocation  024ug9 133438000 39 8.0 11K Lightning on the line

Defaut Location  134ug35 133438000 " 820 830 33Ky, Lobia Downside: broken insulators
Default Location 24 Aug 95 21:30:03.000 275 Kv: Fault af Cutters Mill and Lightening

Figure A.48 Voltage Dips Graph with Data
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BPM Menus and Windows

The Breaker Performance Monitor menu consists of:;

e ”System Menu”
e "View Menu” on page A-69
e "Help Menu” on page A-70

BPM Main Window

Figure A.49 shows the BPM main window.

Breaker Performance Monitor Database !..
System  Wiew Help

Switchgear Database: Operations

rLocallon| ESDemod j| [ Breaker Mumber | L472EFR j

[ Feeder [Demo Cetl ~| "' Month January |

Breaker ID Location Feeder D ate Time -~
r i De De D4 Mar 9 g

L472EFR ESDemo3 Demo Cetl 19 Jan 95 14:38:02

L472EFR ESDemo3 Demo Cetl 18 Jan 95 04:59:20

L472EFR ESDemo3 Demo Cetl 17 Jan 95 21:04:39

Figure A.49 Breaker Performance Monitor Main Window

There are three record views:

e Accumulated contact wear (default) -Lists the breaker number, the
location of the breaker, the feeder it is on and the accumulated
contact wear per phase (A, B and C).

e Total Current Interrupted
e Operations - Fills the list with circuit breaker operations records.
For each record of each operation, the breaker number, the

location of the breaker, and the feeder it is appears, along with the
date and time at which the operation occurred.

Buttons and Fields

Location Sorts the list by the location selected in the drop
down.

AMETEK 1086-339 Rev. A 11/05 A-61



Expert System

Month

Feeder

Breaker number

Sorts the list by month selected in the drop down.
Available only for circuit breaker operations

Sorts the list by feeder selected in the drop down.

Sorts by breaker number selected in the drop
down.

Breakers with phase value greater than limit

Phase values above ?

BPM Main  Sort Record Lists

Sorts the list according to phase values greater than
the preset limit. This filters the Contact Wear list to
only those breakers that have a total current value
greater than the set threshold. Use this to check for
switchgear needing maintenance.

Opens the Threshold dialog to input a threshold
computed wear and operation values below which
files do not appear. Use a percentage value, with
the % symbol, and all records with a wear figures
above this percentage of their set limits appear.

Window Sor'ti N8 To sort the record list:
Operations

1. Click the check boxes, as required:
¢ Location
¢ Feeder
¢ Breaker Number
¢ Month - Operations only
e Breaker with phase values greater than limit - deselects all other

check boxes

2. Click Phase values above ?, if required, and the Threshold dialog

appears (Figure A.50).
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Threshold x|
Enter the threshold value
above which the Contact

wear values should be C 1
dizplayed - e.g. '75%" or ﬂ
2500°

Figure A.50 BPM Threshold
3. Enter a value and click OK.

Operation Details

Use this window (Figure A.51) to:
e Display operations details
e Print details
e Edit operation details to see the results

This window initially appears only and the Edit button is enabled.

Operation Details .

Breaker information

Location: ELEIXCHNN Feoder:

Timing Information [mSec]

DOperation date: m Operation time: ERHAE]
Breaker operate lime: Relay operate time: Arcing time:

i~ Faulted Phase[s] | Fault Current per phase | Fault Duration per phase |
X Phase A Phase A ,7 Amps Phase A ,7 mSec
® Phase B Phase B ,7 Amps Phase B ,7 mSec
[~ PhaseC Phase C ,7 Amps Phase C ,7 mSec

Print Edit

Figure A.51 Operation Details - View Mode

Buttons and Fields

Location Displays the location.

Feeder Displays the feeder.

AMETEK 1086-339 Rev. A 11/05 A-63



Expert System

BPM Operation
Details
Operations

Timing Information
Operation date
Operation time

Breaker operate time

Relay operate time

Arcing time
Faulted Phase(s)

Displays the operation date.

Displays the operation time.

Displays the breaker operation time. Changeable
in edit mode.

Displays the relay operation time. Changeable in
edit mode.

Displays the arcing time. Changeable in edit mode.

Indicates the phases in fault. Changeable in edit
mode.

Fault Current par phase

Displays the fault current per phase. Changeable in
edit mode.

Fault Duration per phase

Edit

Print

Displays the fault duration per phase. Changeable
in edit mode.

Activates certain fields for editing so effects can be
noted. Changeable in edit mode.

Prints an image of the window to the default
printer.

To display an operation details:

1. Select a specific record in the Operations window record list.

Double-click on the record or select a record and press <Enter>.

The Operations Details window appears (Figure A.52) with the full
details of the record in it.
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Operation Details .
Breaker information

Location: ELEIXCHNN Feoder:

Timing Information [mSec]

DOperation date: PREE L Operation time: P4RIER:]

Breaker operate time: (297 Relay operate time: 16 Arcing time: (20

i~ Faulted Phase[s] | Fault Current per phase | Fault Duration per phase |

[~ Phase A Phase A (35.41093 Amps Phase A [0 mSec
® Phase B Phase B [574.0001 Amps Phaze B 271 mSec
® PhaseC

Phaze C |469.4057 Amps Phasze C 268 mSec

Print

Figure A.52 Operation Details - Edit Mode

3. Click Edit.

4. Configure the active fields, as required.
5. Click OK.

The changes are reflected in the Operations window.
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Set Service Date

Use this window (Figure A.53) to change the formula for calculating the
contact wear or the service date of the breaker.

NoTE Whenever the service date is changed, the accumulated contact wear is
' recalculated and only operations after that date are included.

Seryice date information

Location: |Amelek RiS Eng

Feeder: [Testl
Last Service Date: 25 Mar 05
Aux/Main contact delay: |10 mSecs.

Circuit Breaker Dperation Limit

Threshold =

0K | | Print |

Figure A.53 Service Date

Buttons and Fields
Location/Feeder names
Enter the name for each.
Auxiliary/Main contact delay

Enter a time. Used as a way for determining an
accurate time for the parting of the main contacts.
This time (in milliseconds) is the difference in time
from the sensed auxiliary contacts changing state
until the main contacts open. This value can be
negative as well as positive.

Last Service Date

Specify which breaker operations to included
when calculating the maintenance time. All
operations before this date are ignored. When a
breaker is serviced, enter its service date.
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Circuit Breaker Operation limit

Click a radio button to set the operation limit.

Breaker Performance Monitor (BPM) has three
ways of determining the maintenance interval for
switchgear. These are:

e Number of operations
e Accumulated current (current counter) (/)
e Dissipation function ( I"t)

The dissipation function has been promoted in
recent years as a more accurate method of
determining service life. The function [t is used to
estimate contact wear by measuring the energy in
the arc as the contacts open. A value of n = 2 was
the original guess but operation experience
suggests that a value of 1.6 may be more accurate.
The choice of maintenance interval measurement
for each circuit breaker and the value of the power
n are determined by operational experience and
consultation with the manufacturer.

Number of Operations

Enter the threshold value for no. of operations
mode.

Enter the value for n, the exponent in 1™t.

Enter the threshold for the breaker.

n
Threshold
BPM Service Date  To configure:
Operations 1. Enter a Location name.
2. Enter an Auxiliary/Main Contact Delay.
3. Enter a Last service date.
4.

Configure the Circuit Breaker Operation Limit by clicking either:

e Number of operations and entering a value in the field.

o 1
e Int

Enter n.

Enter a Threshold.
Click OK.
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System Menu

Set Edit Password

BPM Set Edit
Password
Operations

This menu consists of:
e ”Set Edit Password”
e "Archive” on page A-69
e "Print” on page A-69

Use this window (Figure A.54) to set or change the password. The
password protects unauthorized edits to the Operation Details including,
the amount of wear for each breaker (no. of operations).

Enter Password: l

118 Cancel

Figure A.54 OlId Password

To set the password:

1. Select System > Set edit password and if there is an old password a
dialog appears, click OK.

2. Enter a new password in Enter Password.

3. Click OK and the new Password dialog appears (Figure A.55).

Access Granted. Now
enter the new password
in the edit box below Cancel

Figure A.55 New Password

4. Enter a new password and click OK.

A-68

1086-339 Rev. A 11/05 AMETEK'



Fault Recorder Operations Manual

Archive

Use this window (Figure A.56) to archive old records into another file to
reduce searching and sorting times.

Archive old data n
Enter a date in the box |
below. All ki oK

which occurred before
this date will be entered m

into the archive.

23 Mar 04] |

Figure A.56 Archive Old Data

BPM Archive  To archive old data:

Operations 4 = geject System > Archive.

2. Enter the date before which all data is archived in the format dd
mmm yy. For example, 21 Apr 04.

NoTE Ensure that the specified date is before any currently specified service
' dates.
d 3. Click OK and a Save as dialog appears.

4. Enter a file name and directory for the archived data and click Open.
The default file is archive.mdb in the c:\bpm directory.

Print
See "Print/Print Preview/Print Setup” on page 3-37.

View Menu

This menu consists only of Operations and Contact Wear.

Operations/Contact Wear

BPM can display either circuit breaker operations, recorded by the
Ametek recorder, the total current interrupted or the accumulated contact
wear on the breakers due to the operations.

To change between these views:

e Select View > Operations or View > Contact Wear.
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Help Menu

See "Help Topics” on page 3-115.

Fault Classifier Tutorial

NOTE

This tutorial helps you get the Expert System Fault Classifier up and
running. The various steps involved assist you in setting up the Substation
Configuration File for one of the demonstration fault records included
with this system. You will:

e (Classify this fault record

¢ Analyze the RMS plots associated with the record and,

¢ View the explanation for the fault.
It is useful to run the Expert System along side this tutorial and follow
each step as instructed.

The following steps assume that the Expert System is already installed to
the same directory as Display Station and that Display Station is
running.

Step-by-Step Guide

NoOTE

1. Select the ESDemo3 from the Display Station main window and
double-click it. This record details window appears.

2. Click Analyze. This runs Display Station Analysis for this fault record.
The sinusoidal waveforms recorded for this fault appear.

3. Select Tools > Expert System on the DSA menu and the Fault
Classifier is initiated

If Expert System is not on the Tools menu, it has not been installed
correctly.

If this is the first time that the Fault Classifier is run, then the
Substation Configuration File is probably not set up for the demo
recorder ESDemo3. In this case, a message appears indicating this.
Click OK to continue.

The Fault Classifier main window appears.

The next few steps involve setting up the Substation Configuration
File and classifying the fault.
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4. Click Edit/Create Substation Configuration File at the bottom of the
main window to enter details specific to the recorder ESDemo3. The
text box at the top of the Substation Details window lists the
substation or recorder name.

5. Enter the following details to set up the demo location:

e Enter a name for the circuit. e.g. Demo Cct.

e Select Phase Group 1 for the voltage phase group.

e Select Phase Group 2 for the current phase group.

e Select the Relay Channel option and choose 5 RT8 AIP

e Select the C/B Channel option and choose 6 RT8 C/B Contact

Time limits and thresholds can also be entered for the relay and
circuit breaker digital channels.

6. Click Neutrals and enter the neutral channel information. On the
Neutral Inputs window:

a. Click the Neutral inputs check box and choose NONE for
Voltage and 8 In for Current.
b. Click Return

This is enough information to allow the Fault Classifier to perform a
classification on the fault.

7. Click Close and click Yes to save the details for the recorder. The
main window reappears.

NoTE These details are saved for future use and any other records returned
' from this recorder will use the same details. These are all changeable.
d 8. Classify the fault by selecting Expert > Classify Faultin main window.

After a few seconds the fault conclusion appears in the two list boxes.
9. Display the RMS plots of the eight analogue inputs by:

a. Select Expert > Graph Plots.

b. Click the leftmost button on the toolbar of the RMS Graphs
window.

c. Select channel numbers from the list or a complete phase
group and click OK.

Displaying the RMS graphs is a way of verifying the conclusion
drawn by the fault classifier.
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Appendix B. 3Com 56k LAN Modem
Configuration: Manual and Autopolling

The recording instruments used with Display Station (TR2000, TR100+,
TR100, PQR, etc.) can be connected via an RS232 serial link, a dial up
modem or a TCP/IP network connection over a LAN or WAN. All
instruments have a serial connection and most have either a modem or
network card or both.

Display Station can also support a dial-up network where a connection is
made via a modem to a network (Figure B.1). For this, use the Windows
Dial-Up Connections. For each remote network a dial-up configuration
must be created. For information on this see Appendix C "DS32
3Com/Remote TR 3Com LAN Modem Connection Configuration
(Autocall)”. To support auto-call an Incoming Connection must also be
created. For information on configuring auto-call from a network or
pseudo machine, see Appendix C "DS32 3Com/Remote TR 3Com LAN
Modem Connection Configuration (Autocall)”.

TR2000

TRzO0OO0

0532 LAN
MODEM MODEM
R5232
- PSTN
AI———
' ' TR2000

TRzO0OO0

PSELIDC MACHIMNE
FOR AUTOPOLL HUB

TRZOOD

Figure B.1 Dial-Up Networking Via Modem on Network
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NOTE

You can create a pseudo machine (PM) from a number of individual
recorders connected via a standard network. If adding an individual
recorder accessed via a modem, then use dial-up networking to connect
to a PM. To create a small dial up network, a product like the 3Com
OfficeConnect 56k LAN modem may be used. This allows both dial in
and dial out functions to support auto-poll and auto-call. The
configuration of this product for use with Display Station is given in this
appendix and Appendix C "DS32 3Com/Remote TR 3Com LAN Modem
Connection Configuration (Autocall)”.

For more complete information about configuring the 3Com LAN
modem, use the help at the bottom of each configuration page or the user
manual which is available as uguide.pdf or uguide.hml file on the DOCS
directory of the CD that was supplied with the product.

Remote recorder networks may operate independently of a company
LAN/WAN or intranet. If, however, the connections are part of a larger
network the network administrator or IT department should be involved
in the issuing of IP addresses and configuration of the system.

To create a remote dial up network of recorders each instrument must be
fitted with a network card (NIC). These are all connected directly to the
LAN modem. This device accepts up to four recorders directly. To extend
this an extra hub unit may be added. Up to twenty-three recorders can be
accommodated on one LAN modem.

The configuration of the system is divided into these parts:

e ”Set Up the DS32 Computer 3Com Modem to Transient Recorder
3Com Remote Station”

e ”"Set up the DS32 Master Station for Use with the Async Modem”
on page B-15

e "Set Up the First Remote Sub-station 3Com LAN Modem”
on page B-17

e "Set Up the First Remote Transient Recorder” on page B-29

e ”Set Up the Second Remote Transient Recorder” on page B-30

B-2
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Set Up the DS32 Computer 3Com Modem to Transient Recorder
3Com Remote Station

For each recorder the IP address, subnet mask and router IP address are
all required. If auto-call is required see Appendix C "DS32 3Com/Remote
TR 3Com LAN Modem Connection Configuration (Autocall)”. If the
recorders or Display Station are connected to a corporate network the
network administrator must issue these addresses. Obey the following
rules:

e If the system is running stand alone the default address range is
192.168.1.xxx, where xxx ranges from 3 to 254.

e Do notuse 192.168.1.1, since this is the default address of the
LAN modem itself.

e Do notuse 192.168.1.2, since it is used as the default address for
the PC linked to the LAN modem for configuration.

e The subnet mask should be 255.255.255.224.

e The router IP must be set to the address of the LAN modem. The
default value of this is 792.168.1.1.

Windows 2000 Configuration

This section explains how to bond the Master Station async modem to
call a remote 3Com LAN modem for Windows 2000.

The first windows contain the setup information for the DS32 computer.
This setup allows the PC system to communicate using TCP/IP via a
modem to the remote 3 Com LAN modem. Figure B.2 is an example
from a Windows 2000 operating system. See "Windows XP
Configuration” on page B-8 for an example of Windows XP
configuration.

File  Edit  View 3V
GaBack ~ = - (3] | Q@oearch Fyroiders (F| U8 W X = | E-
Addres [31] Network and Diakup Connections i
we B = - & %

= EY E ] & 2

L Hake fiew [T ridian ams

Network and Dial-up [EIEEE] Comnectin “
Connections

ook Advanced Help

[1 object(s) selected 4

Figure B.2 Network and Dial-up Connections
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To perform this procedure:

1. Click Make a New Connection to start the setup wizard (Figure B.3).

Network Connection Wizard

Welcome to the Network
Connection Wizard

Using this wizard you can create a connection to other
computers and netwarks, enabling applications such as

e-mail, Web browsing, file sharing, and printing

To continue, click Next

Cancel |

Figure B.3 Network Connection Wizard

2. Click Next and Figure B.4 appears.

Melwork Connection Wizard

Metwark Connection Type .
"o ean choose the lupe of retwerk. conneclion pou want b creste, based on @n
Fout neterotk conbguaslion sred wour relecrking &

Lo :Dial-i E (] E'wal: n:lu@

Ciarrmct Linng i phore bne [modem of ISOH)

" Dial-up to the Internet
Canirect b the Inteme! using my phonz e [madem o ISDR]

" Connect to a peivale notwodk through the Intemet
Cozabe 2 ¥itual Frivate Hetwork (VPH] connection or tunnef sheough He Intemet.

© Avcepl iReaming conmection:
Lt aithes computess connect o mine by phone: ine, e Inbemet, of dineck cable

T Connect dirscily o another compuler
Comect Liing my sesial, paraled, ot infrared pont.

¢ Back Hets Cancel |

Figure B.4 Network Connection Type

3. Click Dial-up to a Private Network and click Next and Figure B.5
appears. If you have more than one modem, you are prompted to
choose which modem to use.

B-4
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Network Connection Wizard

Phone Number to Dial
You must specify the phone number of the computer o network you want to
connect to,

Type the phone number of the computer of network you are connecting to. If you want
your computer to determine automatically how to dial from different locations, check Use
disling rules.

rea code Phone number

=l |473£i

ountiy/region code

I
c
I
I~ Use dialing rules

<Back [ Mets | Cancel |

Figure B.5 Phone Number To Dial

New Connection Wizard
Connection Availability
You can make the new connection available to any user or only to yourself

A connection that is created for your use only is saved in your user account and is not
available unless you are logged on.

Create this connection for:
®fmones iss
© by use only

[ <Back ][ Net> | [ cancel |

Figure B.6 Connection Availability

4. Enter the phone number of the remote sub-station 3Com LAN modem
in Phone number to Dial, click Next and Figure B.6 appears.

AMETEK 1086-339 Rev. A 11/05
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5. Click For all Users and click Next and Figure B.7 appears.

Network Connection Wizard

Completing the Network
Connection Wizard
Type the name you want to use for this connection:

[nsl

To create this connection and save it in the
Network and Dial-up Connections folder, click
Finish.

To edit this connection in the Network and Dial-up
Connections folder, select it, click File, and then click
Properties.

I~ Add a shortcut to my desktop

<Back [ Fnsh | Cancel |

Figure B.7 Sub-Station Name

6. Enter a name. The name and password you choose must be the same
as what you set up in the 3Com LAN modem. The Name and
Password are case sensitive. To make the setup less confusing and
reduce the chance of a setup mistake, keep everything in the same
case.

We have named the first sub-station AMST1. This is in capital letters,
but you can use numbers also. Do not add a shortcut to your desktop,
as it is not needed.

7. Click Next and Figure B.8 appears.

Username:  [BHST

Password [~

V' Save password

Dial [4735 |
Dia |  Cancel | Frgpeltlesl Help |

Figure B.8 Name and Password

8. Enter the password, ensuring it is all upper or lower case, click Save
Password and enter the entire phone number of the sub-station to
call. If you need a 9 or some other number to dial out, make sure to
include it.
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9. Click Properties and Figure B.9 appears.

amst SR 2]
General | Options | Secuity  Netwarking ] Shaiing |

Type of diakup server | am caling
| PPP: Windows 95/98/NT4/2000, Intemet |

Settings

Components checked are used by this connection
CR/F)

1,21 File an iing for Microsoft Networks
1 /8 Client for Microsoft Networks

Instal Uninstal Propetties |

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Cancel

Figure B.9 Networking Tab

10. Click Internet Protocol (TCP/IP). Ensure that type of dial-up server in
Figure B.9 matches your setup.

11. Click Properties and Figure B.10 appears.

Internet Pratocol (TCP,/IP) Properties 21

General

You can get P settings assigned automatically f your netwark
suppotts this capabilty. Otherwise, you nesd to ask your network
administrator for the appropriate IF settings.

€ Use the following IP address

IP address -

' Obtain DNS server address automatically
F‘ Use the following DNS server addresses:

Adyanced...

Cancel

Figure B.10 TCP/IP Properties

12. Click Obtain an IP Address automatically and Obtain a DNS server
address automatically and click OK.

This procedure has generated a Dial Up Networking shortcut that can be

selected under DS32. See "Recorder Network” on page 2-32 for more
details.
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Windows XP Configuration

This procedure is an example of how to bond your Windows XP async
modem to TCP/IP. It creates a DS32 PC Async modem capable of calling
a remote 3Com LAN modem at a sub-station.

To perform this procedure:

1. Click Start and select Connect To and select Show all connections
from the pop up (Figure B.11).

_J My Documents.
[ v Recent mcments >

B rsicome B

1 start [ scommoden docwe |28 Domenta iost

Figure B.11 Connect To

The Network Connections window appears (Figure B.12).

s Network Connections

vanced el

nnnnnn

LAN or High-Speed Inter...  Disable
LAN or Hih-Speed Inter...  C
LAN o High-Speed Inter.

Intel(R) Pf
1394 Net
IntelR) P

Figure B.12 Network Connections
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2. Click Create a new connection in the upper left hand corner.

The Welcome to the New Connection Wizard window appears
(Figure B.13).

New Connection Wizard

Welcome to the New Connection
Wizard

This wizard helps you:
* Connect to the Intemet.

* Connect to a private network, such as your workplace
network.

To continue. click Next.

(5] (o

Figure B.13 Welcome to the new Connection Wizard

3. Click Next and Figure B.14 appears.

New Connection Wizard
Network Connection Type
What do you wart to do?

(O Connect to the Intemet
Connect to the Intemet so you can browse the Web and read email

@ Connect to the network at my workplace;
Connect to a business network {using dial-up o VPN) so you can work from home.,
a field office, or another location

O Set up an advanced connection

Connect directly to another computer using your senial, parallel, or infrared port, or
set up this computer so that other computers can connect to it

[ <Back ][ Net> ] [ Cancel |

Figure B.14 New Connection Type
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4. Click Connect to the network at my workplace, click Next and
Figure B.15 appears.

New Connection Wizard
Network Connection
How do you wart to connect to the network at your workplace?

Create the following connection:

(@ Dial-up connection
Connect using a modem and a regular phone line or an Integrated Services Digital
Network (ISDN) phone line

(O Virtual Private Network connection

Connect to the network using a virtual private network (VPN) connection over the
Inteme

[ <Back ][ Net> | [ cancel |

Figure B.15 New Connection

5. Click Dial up connection, click Next and Figure B.16 appears.

New Connection Wizard
Connection Name
Specify a name for this connection to your workplace.

Type a name forthis connection in the following box
Company Name

AMS|

For example, you could type the name of your workplace or the name of a server you
wil connect to.

[ <Back ][ Net> ] [ Cancel |

Figure B.16 Connection Name

The Company Name and Password, must match the name and
password in the 3Com LAN modem device exactly. We have used
AMS, but we could use AMS1T or AMS2, etc.

6. Enter the name, the case must match exactly, click Next and
Figure B.17 appears.
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New Connection Wizard
Phone Number to Dial
What is the phone number you will use to make this connection?

Type the phone number below.

Phone number:
720
You might need to include a “1" or the area cade. or bath. I you are not sure

you need the extra numbers, dial the phone number on your telephone. If you
hear a modem sound, the number dialed is comect

[ <Back ][ Net> ] [ Cancel |

Figure B.17 Phone Number to Dial

7. Enter the Phone number of the sub-station where the 3Com LAN
modem and transient recorders are located, click Next and

Figure B.18 appears.

New Connection Wizard
Connection Availability
You can make the new connection available to any user or only to yourself

A connection that is created for your use only is saved in your user account and is not
available unless you are logged on.

Create this connection for:
®fmones iss
© by use only

[ <Back ][ Net> | [ cancel |

Figure B.18 Connection Availability
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8. Click Anyone’s use, click Next and Figure B.19 appears.

New Connection Wizard

Completing the New Connection
Wizard

You have successfully completed the steps needed to
create the following connection

* Share with all users of this computer

The connection will be saved in the Network
Connections folder.

[CJiAdd a shortcut to this connection to my desktop

To create the connection and close this wizard, click Finish.

[ <Back ][ Ansn ] [ Cancel |

Figure B.19 Complete the Connection

9. Click Finish and Figure B.20. Do not add a shortcut to your desktop,
as it is not needed. This new connection is selected for the correct
Location under DS32, Edit — Recorder Network. If needed, this
connection can also be used for troubleshooting the connection.

Remember, the user name and password must match the information
in the 3Com exactly.

10. Click Save password and then click Properties (Figure B.20). If the
user name or password do not match the remote 3Com LAN modem
exactly you can connect this modem to 3Com LAN modem, but no
data is transferred. You could also click Me only or Anyone that uses
this computer depending on how your PC is used.

Connect AMS

Username:  AMS

Password

[F]Save this User name and password for the following users:

(® Me only
© Anyone who uses this computer

Dial: 720 v

[ Dal | [ cancel | [ Propeties | [ Heb |

Figure B.20 Connect AMS
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11. Click Properties and Figure B.21 appears.

B~ AMS Properties E]@
General | Options | Security | Networking | Advanced

Connect using
@ Modem - Agere Systems AC'S7 Modem (COM3)

Phone number

Phone number:

[] Use dialing nes

Show icon i notfication area when connected

Figure B.21 AMS Properties

12. Select the desired modem and then click the Networking tab
(Figure B.22).

= AMS Properties E]

X

General | Options | Security | Networking | Advanced

Type of dial-up server | am caling

PPP: Windows 35/98/NT4/2000. Intemet v

This connection uses the following items:

~— Intemet Protocol (TCP/IP) -
EII File and Printer Sharing for Microsoft Networks

[ /=) QoS Packet Scheduler

[ /&) Check Poirt SecuRemote

(8] Client for Microsoft Networks v
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Figure B.22 AMS Networking Tab
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13. Select PPP: Windows 95/98/NT4/2000, click Internet protocol

(TCP/IP), click Properties and Figure B.23 appears.

Internet Protocol (TCP/IP) Properties @@

General

You can get IP settings assigned automaticaly i your network
supports this capabilty. Otherwise, you need to ask your network
administrator for the appropriate P settings

G 7 1P address automatically]
© Uss the following IP address

() Obtain DNS server address automatically

© Use the following DNS server addresses:

Figure B.23 XP TCP/IP Properties

14. Click Obtain an IP address automatically and Obtain DNS sever

15.

address automatically, click OK and Figure B.22 reappears.

Click OK and setup is complete. The dial up network is now
complete for this sub-station only. You need to generate one of these
for each remote sub-station you plan on calling that has a 3Com LAN
modem. If you wish to change the name or password, then that 3Com
LAN modem must be set up with the exact same information. If the
information is incorrect, you will be unable to completely connect to
the LAN modem and transfer data.
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Set up the DS32 Master Station for Use with the Async Modem

This section explains how to select and add the correct modem
connection for each recorder.

To setup in DS32 for the remote sub-station:
1. Open DS32 and select Edit > Recorder Network (Figure B.24).

[E] Display Station 32 B -0 x|

System Edit | Recorder View Database Help

2| 2l=| 3 &= B

Transient | Logger | Distubance | Hamoric |

™ Location  [5/5 8825 =] T Recorder -

™ Classification ~] I Date 06, Set Date| 490
Location [ Recorder Date = [ Time | 1-]
test TR-2132 06/01/2004 075851153 =
test TR-2108 06/01/2004 07.58:44.750 t
test TR-2124 06/01/2004 07:58:43.941 t
test TR2116 06/01/2004 07:58:34.338 t
test TR2116 05/28/2004 135320473 ‘
test TR2132 05/28/2004 08:36:26.884 [
test TR-2124 05/28/2004 08.35:23.981 t
test TR-2108 05/28/2004 08:36:20.3%2 t
test TR2132 05/28/2004 08.36:12625 t
test TR2116 05/28/2004 08:36:11.214 e
4| | »

| EEOEN PR () connection(z), 0 pending - 0 jobls). 0 pending l

For Help, press F1 oM

Figure B.24 DS32 Transient Tab

The Recorder Network — Edit window appears (Figure B.25).

Recorder Network - Edit

-4 Recorder Network 0K |

-4 New Region

-9 Ametek PI Cancel
(- % COOPER

- %9 Edelcatest

- % Mesa

- % New Location
- % New Melones
- pablo

- &5 RIS 240 MAINS
-9 test

Search Tree

W TR212¢
% TMachine: (MFR2000/TR2000) - TR-2116'
- - Tel No: 720 - TP Address: 192, 168.2.3 ke Word
-8 wok Dl me: ‘OHFRED'

Case Sensitive

I” SearchUp

Search Next

V' Enable ToolTips

Figure B.25 Recorder Network - Edit

Under Recorder Network you can have multiple Regions. For
example, you could have a North, South, East, and West Region. Or
you could have a region broken down into Counties. If it'’s not a
concern or you only have a few recorders, you can just use the
Default New Region and place all of your locations under that.
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2. Add a new Location by right-clicking on the Region and selecting
Add new Location. The Location is basically the name of the
sub-station or sub-station area.

3. Add recorders under the Location by right-clicking on the Location
and selecting Add recorder.

As you add the Locations and recorders, you can right click on each
one of them and select Rename location or Rename recorder to
change each name. Once you have added your Location and the
transient recorders under it, you are ready to add the details of the
recorder. Make sure that the recorder type is correct, as the default is
a PQ&R type recorder.

4. Ensure you select a TR2100, TR100 plus, etc., then (Figure B.26):
Click the TCP/IP tab

Click the TCP/IP radio button

Enter the Recorders IP address

o 0 T

Select the correct Dial-Up Networking connection that you
have already created.

e. Click OK and you are done with setting up Display Station for
this one recorder. Repeat this for each recorder out in the
field.

Modem TCP/P |

- Recorder identification
Recorder Name: |TF

Recorder Type: | MFR20I

Autopolluses: ¢ Dialllp & TCPAP

~ Network parameters

P Address: 192 . 168 . 2 . 3
Dial-Up Networking:

- Login sequen
™ Follow login sequer

Figure B.26 XP Recorder Details
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Set Up the First Remote Sub-station 3Com LAN Modem

This procedure sets up the 3Com device at the sub-station that is separate
from the DS32 PC with the async modem setup.

To perform this procedure:
1. Set up the computer that you plan to use to configure the 3Com
device:

a. Double-click the Networking dialup connections icon
(Figure B.27).

3 Control Panel B

File Edit View Favorites Tools Help
dmpock - = - 3] | @search FyFoiders (F| S G X @ | @
Address [ Control Panel

B

e
‘G,

Contﬁ:l Panel

1»

Go
.

i

= &
1

L
9

.
rox T
& @
& A& &4
Display Fax Folder Options ~ Fonts Gaming Internet
Options Options

Network and Dial-up Connections
Connects to other computers,
networks, and the Internet

windows Update . -
‘Windows 2000 Support lﬁ @ F—B _ <4

Keyboard Mail Mouse

ninects to other computers, networks,

3 ® B
Power Options  Printers Regonal  Scannersand  Scheduled  Sounds anc
options Cameras Tasks Multimedia o
Rl | »
[Connects to other computers, networks, and the Internet [ & My Computer 7

Figure B.27 Networking Dialup Connections Icon

b. Double-click the Local Area connection icon (Figure B.28).

4 Network and Dial-up Connections B o [=] 53
EBle Edt Vew Favortes Inok Advenced e E
GBack + = - (3] | @search Cyroders (B G5 W X | E-
dress [ Netwerk and Dial-up Connections =l e

- Gl e | o,
e, o

[ M ams

Network and Dial-up

Connections

Local Area Connection

Type: LAN Connection

Status: Enabled

Intel(R) PROJ100 VE Network

Connection
[Ineel(R ) PROFL00 VE Network Connection 7

Figure B.28 Local Area Connection Icon
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-]
The Local Area Connection Status window appears (Figure B.29).

Local Area Connection Status: 21 x|

General |

Connection
Status: Connected
Duration: 01:45:16
Speed 10,0 Mbps

Activity
Sent — %QL —  Received

Packets: 2246 | 1.892

Disable

Close

Figure B.29 Local Area Connection Status

c. Click Properties and Figure B.29 appears.

Local Area Connection Propert 21X

General |

Connect using

| B9 Int=llR) PAO/100 VE Network Connection

Components checked are used by this connection:
=} Client for Microsoft Networks
1 & File and Printer Sharing for Microsoft Networks
' nteinet Protocal (TCP/IF)

Instal | Uninstal Propetties |

Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

™ Show icon in taskbar when connected

oK Cancel

Figure B.30 Local Area Connection Properties

d. Click Internet Protocol (TCP/IP) and then click Properties
and Figure B.31 appears.
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RIX]

Internet Protocol (TCP/IP) Properties
General

You can get IP settings assigned automaticaly i your network
supports this capabilty. Otherwise, you need to ask your network
administrator for the appropriate P settings

G 7 1P address automatically]
© Uss the following IP address

() Obtain DNS server address automatically

© Use the following DNS server addresses:

Figure B.31 Internet Protocol (TCP/IP) Properties

2. Click Obtain an IP address automatically and Obtain DNS server

address automatically and click OK.

The PC is now ready to communicate to the 3Com LAN modem that
is hooked up to the Transient Recorders at the sub-station. Windows
Internet Explorer is used for all communications to the 3Com LAN
modem. The next procedure guides you through that.

To set up the remote sub-station 3Com LAN modem:

1.

Press the reset button located on the back of the 3Com device and
hold it. While you hold it, the alert light must goes through three sets
of flashing. This takes around 30 seconds minimum. This sets the
3Com LAN modem device to the factory default settings.

Reboot the computer if you are using Windows 2000 and open
Window’s Internet Explorer. Normally you do not need to reboot
Windows XP in this case. Once you open Window’s Internet Explorer,
Figure B.32 appears.
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‘B OfficeConnect LAN Modem Configuration Failure - Microsoft Intemet Explorer =101
Be Edt Yew Favorss Iook bep

o - S - QD 4 @sesh [rsones Fueds 3 S -E

seddress €] http:fjwwm. hp.comjgalbusiness-notaboak.

x| @G inks »
=
No Valid Service Providers

You do not have any walid service providers configured.

Do the following:

« Check to ensure you have at least one ISP configured

« Ensure access to that provider is allowed from this warkstation by checking the Workstation screen

CONTIMUE

_ i &
& Done. [ [ tntemet

L

Figure B.32 No Valid Service Providers

3. Click Continue and Figure B.33 appears.

2 15PWizard - Microsoft In

e Edt View

: ) =Iol x|
ook Help

doak - o - [ | Qoearch [ravores Piveds of | EY- S A - E
agdress [] bngyjf192.168.1. 1 15Pwe o =] 6o | Lnks *|
Tyour T ServIee Gy PATaTerers I The Torm Delow and ¢ =

button.

ISP Name:[|
Dial Out Prefix|
Call Waiting Disable Command |
Telephone Numbers |
User ID: ’—
Password:|
DNS Address:| .| .[ . (Leweblank ifawiomatically assigned by Service Provider)

FResstFom | Abart

[@ioere

& iernet

sl

Figure B.33 ISP Wizard

4. Click Abort and Figure B.34 appears.
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2 MainPage - Microsoft Internet Explorer o =101 x|
Fle Edt Vew Favorter ook Hep -
weak - & - (@D [£] | Doearch GhiFaveies Proda F - S - =

Ageress [ ] bem:/1192.169.2. 1 page.hem

Manual Calling
Service Providers | Workstation Conf | Data Call Darametess | Current Call

[ Pasonors | Status | LA Parameters

Click on an icon in the WebWizard image map to go :I
directly to each configuration screen. =
& D Intemet 7

Figure B.34 3Com LAN Modem Wizard

5. Click Dial-In and Figure B.35 appears.

j MainPage - Microsoft Internet Explorer =10] x|
Ele Edt Wew Fovodes Took Heb -
9 4| Disearch [Ejravortes Fiveda 3| e S5 - EH

Nﬁi@]h‘r,:rrm.ms.z.xren:er.r(m =] @eo Lok

al-In

Configuration
e (R —
@ Password: e
Diakin Global @ Type of Use [T Tr——— 5

Dial-In Users @ Tdle Timer: 900 seconds

@ Data Compression @

Dial-In User Parameters

<< Main Menu

Callback Parameters
@ Enable Callback C
@ Callback Telephone Number

@ Callback Authentication: r

@ Callback Usemame =l

Dial-In User Parameters 3

=)

B o Internet -

Figure B.35 3Com Dial-In User Parameters

6. Configure this window as follows:
e The name and password must match the setup from what you
entered on the Network Connection Wizard window.

e Set all of the following pages with the correct IP addresses for
your application.

e The name and password must match the case you entered in the
Setup Wizard.

* Router to Router must be selected, and Data Compression must
be checked.

e The Idle Timer is set high, that the modem does not hang up if it
sees a break in data transfer.
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NOTE

7. Scroll down and set the following parameters (Figure B.36):

8.

| Disearch [iravonss @meda o8| B o8 A - =)

ternet Bl B
s o
-

him =] & b
@ Callback Anthentication: r =
@ Callback U
——
5 seconds
WAN Parameters
@ LAN Modem WAN I 132 [iee 2 A
@ Remote LA IP: flez . [is8 [T Al
@ Remote LAN Subnet Mask: [255 [258 [255 [224
@ Primary DNS haz e [z AL
@ Sccondary DNS(optional): A . .
FesetForm Dalete Entry -
Dial-In User Parameters 3
=)
o Internet v

Figure B.36 3Com WAN Parameters

LAN Modem WAN [P: This is the remote sub-station’s 3Com’s
LAN modem’s IP address. This is normally the first sub-station that
you set up. The second sub-station LAN modem’s address is
normally 792.168.3.1, etc.

Remote Lan IP: This is the IP address (by default) of the PC
running DS32 (by way of DHCP).

Remote Lan IP Subnet Mask: This is the default Subnet mask and
should be used for all 3Com LAN modems or devices talking to
them. If you do not use this mask and attempt to go beyond the
l[imit of the 3Com device, the 3Com device will not work.
Primary DNS: This is the same IP address as the Remote LAN IP
address.

Click Submit.

Always click Submit before changing screens.
9. Click Dial-In Global and Figure B.37 appears.
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AiMainPage - Microsoft Internet Explorer o =10 x|
Fie Edt Vew Favotes Took Hep -
iack ~ = - D [F] b | QFearch [GFavoies Prmedi B | By S - 5

_M{]h:::ﬂssz.js&z.jfemer.rum =] Peo ik >

Dial-In

Configaration Dial-In Global Parameters
D —
@ Lan-to-Lan Site Number. [Nans <]
Diakin Global @ huto Answer 1 -]

@ PPP Authentication

¥ PAT (Cleartext authentcation)

¥ CHAP (Encrypted authentication)

¥ M3-CHAP (Microsoft encrypted authenhication)

Submit ResetFom

Dial-In Global Parameters g

] httpeff192,168.2. 1 diglobal.htm o Ineermet v

Figure B.37 3Com Global Parameters

10. Configure Dial-In Global Parameters:

e Change Auto Answer to the 1
¢ Click the check boxes for PAP, CHAP and MS-CHAP.
¢ Click Submit

11. Click Service Providers from the main window and Figure B.38
appears.

Service Provider Selection
Service Providers: [ETEmTr=rmmm -
i’

T

Service Provider Selection

This section allows you to create a new Service Provider prafile (either 2 ISP or a Private
| arurees neon aerace avirtine Sarvina Densidae moremstarr Yoz confios o tntal of fane__ %

Eloom

Figure B.38 3Com Service Provider Selection
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12. Click New (Private Network) and click Select and Figure B.39
appears.

3 MainPage - Microsoit Internet Explorer

- B @4

tes | 8
e [ - | -t s st e s

@ Nome A

@ Dial O Prei:

@ Call Waiting Dissble Coamand

@ Telepbone Number 1: el

@ Alrernate Nusber (opticasd)

Security
@ Vs D [ams
@ Password [ser

Damain Name Service (DNS) IP Address(es)
{Leave blauk # stomasically assigned by your Service Brovider)
@ Primar 13 w2 1
@ Secondary: 1 1| | (optiosal)

Private Network Parameters
@ Privme Network IP Addreze 12 [ee 2 1

Private Network Parameters and Internet Service Provider Parameters

NOTE: Maks sure that you click the Submit buttar: qfter making changes.

& interet

Figure B.39 Private Network Parameters

13. Enter the:

a. Name that calls in. In our previous examples we used AMS
and/or AMS1 as a default name for all locations. In our exam-
ple, we are only using one user name and password at the PC
and at the 3Com LAN modems, but this does not have to be
the case.

b. Telephone number if you have another 3Com LAN modem at
the PC running DS32. This phone number is used for Auto-
calling only, and is not used if you are only using a 3Com
LAN modem at the remote sub-station locations.

c. User ID and Password that you entered under the Network
Connection Wizard.

14. Scroll down and configure the DNS parameters (Figure B.40):
a. Enter the Domain Name Service IP address. This is by default
192.168.1.1.

b. The Private Network Parameters are the same with the default
Subnet Mask.

c. Increase the Callback Delay to at least 5 and the Callback
Timeout to around 90.
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B MainPage - Microsoft Internet Explorer =lo| x|
Fie Edt Wew Favortes Took el -
eak ~ = - @ [ o} | Dsearch [(gFavoites meda B - b e

agiress [2] hitpiff152.165.2.1rpage him =] Peo nks *

=]
m Domain Name Service (DIVS) IP Address(es)

(Leave blarde if avtomancally assigned by your Service Prowder)

@ Pamary [z fiem LT L[
@ Secomdary [ LT Goptenat J

Private Network Parameters

@ Private Metwork IP Addresss  [1a2 [iss [T il

@ Subnet mask A N A
@ Private Metwork Domain Name
Callback Parameters

@ Enable Callback: [~

@ Callback Delay 5

L

Private Network Parameters and Internet Service Provider Parameters

AYTE, Aok eme st vams abink shen Ohibianeis besiénss odiom onliier obosmon

B Internet

adle

|&] Dene

Figure B.40 Private Network DNS Parameters |

15. Scroll down and configure the Miscellaneous Parameters (Figure B.41
and Figure B.42):

a. [P address of the Remote sub-station 3Com LAN modem that
you are currently setting up.
b. The Subnet Mask is always left untouched.

The Default Workstation is the PC that is setting up the
attached 3Com LAN modem.

d. Enable the intelligent NAT by clicking Yes.

B MainPage - Microsoft Internet Explorer > =1o] x|
Fie Edt Vew Favortes Tosk Help -
ak ~ = - @ [ o | Qsearch [GjFavones rmedia B - Sb W - 5

| agress [] herp /j192.165.2.1jrpage him =] Peo nks *

AT ST =

| one [N @ CalbackDeyr [
@ Callback Timeout:  [90

@ Catback Mumber [
@ Calback Usermawne: [
@ Calback Passworc: [

DMiscellaneous
@ Dio you want to use this Private Network 1o access the Intemet? © Yes & He
) @ Use PPP Data Compression? & Yes © Mo

@ Use Metwork Address Translation (TATY? © Yes © Mo
@ AN Link TP Address (f Mumbered) [22[168.[2 i
@ Subnetmesk: 255.[255 . [255 . [Jezs

@ Allow Automatic Call Initaon? ® Yes O Mo

|

L

Private Network Parameters and Internet Service Provider Parameters

AYTE, Aok eme st vams abink shen Ohibianeis besiénss odiom onliier obosmon

B Internet

adle

|&] Dene

Figure B.41 Private Network DNS Misc. Parameters |
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2} MainPage - Microsoft Internet Explorer 5 —ioj x|

Fie Edt  View Favorkes ook L‘:b -
GmBack ~ < - G 8] | @oearch [Favodtes meds oA | By b FF - 5
agiress [&] hiijj192 185 2. Lirpage him =] oo ek

oo I VST 1
@ Do youwant to use this Private Metwork to access the Intemet? © Ye: & Mo

@ e PPP Data Compression? & Yes ¢ Ne
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Manual Calling D AN Lok TP Address (FHumbered) 192186 2 i
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Submt || Modem Setings | Seipt || ResetFomn | | Delets Enty

Ll e

Private Network Parameters and Internet Service Provider Parameters
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B Internet
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Figure B.42 Private Network DNS Misc. Parameters 11

16. Click Submit and the 3Com OfficeConnect Lan Modem Web Wizard
window reappears (Figure B.34 on page B-21).

17. Click Workstation Config and Figure B.43 appears.

|:SirainPage - Microsoft Inkemet Explorer ==X
Bl EfE iew Fawrites ook Hel -
whack v = - @ (2 A | Qscach [GiFevortes @veda B | S - 2]
diress [£] bp[192.169.1. impage bem =] oo s
| =
Cenfigueation || Providers
\SP Wizard Name IP Address Reserved |
) Sasorozano [isz Jies 1 ]z | T Release
Manual Calling [Onknownz 192 Jiesa |1 3 | I | Avalable
P [Oskaowny 12 Jies [T J& | © | Aveable
. [Onkrownd [z fea [T 5 | T | Avalable
[Onknowrs 192 Fes [ || T | Avaable |
I Unknowné 192 168 1 7 || T | Available
| tvanced.. [Omknownr 5z Jies |1 J8 | [ | Avalable |
Passward IWIFIWh_!"_ r | Avelable
[Unknowng[132— Fes [T fin | & Avalable
[Unknownin [ie2 fes [T 1 | T | Avalable
Onknownnl 092 e Nz | Available =]
Workstation Parameters 3
e s e o e S S, B i ot e o e a2
] | intemet

Figure B.43 3Com Workstation Parameters

18. Reserve the static IP Addresses for the recorders and the PC that
connects to it for future changes:

e 192.168.2.2 is the PC’s IP address that is currently connected to
it. This is handed out by default by DHCP to the PC.

o 792.168.2.3 is the IP address of the first recorder attached.
o 792.168.2.4 is the second recorder.

Only the recorder’s IP address need to reserved.
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The main 3Com LAN Modem default window reappears

(Figure B.34 on page B-21).

20. Click Data Call Parameters and Figure B.44 appears. Enter

parameters as in Figure B.44.

A MainPage - Microsoft Internet Explorer )

Fle Edt Yew Faorkes Iook Heb

=loj x|

Guback ~ < - O[5 73| QEesich [Eravotes @meda o | EY 3B - =

Address [&] hizgijj152.185.2. Lirpage him

=] @an Lk ®

| ton: | Data Call Parameters

Timeout Values

@ Jfnimum call duranion For outgomg calls?
@ Disconnect an ouigomg avtomatc data call after how long of an IT
inactivaty penod?
@ Disconneet an outzoing manual data call after how long of an
inactivity period? (00 secons

20 seconds

| seconds

Dial-l
@ Mumber of times 1o redial when placing 2 Manval Call ||] mes

Advanced @ Delay between redial attempts when placing a Mamval Call. |4 seconds

Manual Calling

|&] Deae

Data Call Parameters

@ Tnternet v

Figure B.44 3Com Data Call Parameters

For Disconnect an outgoing automatic data call after how long of an
inactivity period, we have set a value of 900 seconds. In some cases
this may be too long of a value and can be reduced if needed.

21. Click Submit and the main window reappears

(Figure B.34 on page B-21).

22. Click LAN Parameters and Figure B.45 appears.
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@ Name: LANmodem
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@ NetBIOS hitering | Always Block  ~ b
ool e———— |
LAN (Ethernet) Parameters EI
El
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Figure B.45 3Com LAN (Ethernet) Parameters

Configure this screen:

e Change the IP Address to the one that you plan on using for this
sub-station. As always, enter the default Subnet Mask. To avoid
setup problems, for the:

e First sub-station you would normally use 192.168.2.1.

¢ Second sub-station you would use 792.7168.3.1, and follow
this pattern for the rest.

When you change the LAN parameters IP or Sub Mask, it may be
necessary to reboot your computer to communicate to the 3Com. As
this will most likely put you on a different LAN, DHCP needs to issue
a new I[P address for your PC.
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Set Up the First Remote Transient Recorder

This procedure sets up sub-station A’s transient recorder #1’s IP address,
Subnet Mask, and Router’s address, using DS32.

To perform this procedure:

1. Open DS32 and connect to the first transient recorder using the direct
connect option and the RS232 direct connect cable.

2. Navigate to the Recorder Configuration window (Figure B.46).

Recorder Configuration

|

M achine typs: L

No. Channels: |

Baitery Main:
Sottware revision: [EEZIN

Fiecorder identification

Machine name: [TR-2116

’VLD:atiun.

—Acquisition
Transient ] Disturbance |
Pre-fault |2_ cycles
Minpostfadk [ cycles
Safety window: [ cycles
Mas record sze [2 | seconds

Hamonics... || Reduced records...

= System clock

i~ Memar
On memary full ...
* Stop
 Ovenrits
© Duenaite j2ad

Total 4385019 ¢
Free:

~Sampls 1
Samples per cpele:

576 ] kvz O Gec

Digital sub counter:

576 | v|kHz kS

Spo

Irput channels
Feripherals..
HUE patameters

Triagering

ONTOFF

Transient triagers
Disturbance figgers. |
Cross Higgering..

DOperating lmits.

FialTineDiply. | View configudion fie.. | | Save |

Cancel I

Heln

Figure B.46 3Com Recorder Configuration

3. Click Peripherals and Figure B.47 appears.

Recorder Peripherals...

~Paripherals Li

Modem  Metwork | Fax |

= Metwork Parameters
IP Address:[192168.2.3

IP Subnet Mask: {25

Router [P Addr.: | [EE

HUB details

’7 IP Address
At cal

;9; IP Address: |132.168.1.2

- Auto call connection parameters

Flety pauseif60 | seconds  Reties[3

Cancel ak

Figure B.47 3Com Recorder Peripherals
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4. Enter the IP Address for that recorder. The default IP Subnet Mask
always remains the same.

5. Enter the Router IP Addr, the IP address of the router to which the
transient recorder attaches.

6. Click OK and click Setup. You can now disconnect from this unit and
proceed to the next unit.

Set Up the Second Remote Transient Recorder

To perform this procedure:

1. Move the RS232 cable to the next transient recorder and connect to it
using DS32 and the direct connect option with the RS232 direct
connect cable.

2. Navigate to the Recorder Configuration window (Figure B.48).

P
Mackine typs: LA Batiery (U o He |
Na. Channek:: |JEE Sottware revision: [EEZIN
Riecorde identfication

’VLD:atiun. Mactine name: [TR-2116 ‘

i Memor - Aoausiion

On memary full. e @imaiel
Transient | Distuanan
 Stop ==t ce| Feripherals..
 Owenanite Prefauk 2 cycles
HUB parereters
£ Dverwite jead Min postfaut [E cyckes
Triageing
Total: 4385013 5 Safely window: [£ cycles
Free: )
Max recoid sze [2 | ssconde o

[~ Sampls rat Tranzient triggers
Samples per cpcle: Hamonics... | Reducedrecords...

[575 e e - Distuibance tiggers. |
omtemokk———————(

Didgital sub courter: 1033 iggering..

[576 =] ki EE see Configuse system tin Operating fimits

FialTineDiply. | View configudion fie.. | | Save | Cocel || Hep |

Figure B.48 3Com Recorder Configuration

3. Click Peripherals and Figure B.49 appears.
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Recorder Peripherals...

i~ Peripherals Li |

Modem Nelwwrk]Fax |

~ Mahunrk Parameters
|P Address:[192.168.2.3

|P Subnet Mask: [255

Router [P Addr.. |[EH

HUB detale—————————
’V IF &ddress

At cal

;9; IP Address: |132.168.1.2

- Auto call connection parameters

Flety pauseif60 | seconds  Reties[3

Cancel ak

Figure B.49 3Com Recorder Peripherals

4. Enter the IP Address for that recorder. The default IP Subnet Mask
always remains the same.

5. Enter the Router IP Addr, the IP address of the router to which the
transient recorder attaches.

6. Click OK and click Setup. You can now disconnect from this unit and
proceed to the next unit.
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Appendix C. DS32 3Com/Remote TR
3Com LAN Modem Connection
Configuration (Autocall)

The pseudo machine configuration (Figure C.1) uses either a LAN/WAN
or dial-up network to make a remote connection. Both configurations
support manual connections and auto-poll. The LAN/WAN scheme also
supports auto-call where the recorder initiates the connection. If
auto-call from a pseudo machine is required for a dial-up network
connection, a different configuration is required. This prevents Windows
from assigning a default gateway for a dial-in connection, making it
impossible for the PC to communicate with a remote instrument through

a LAN modem.
TR
I LAN L TR0 =
MODEM MODEM —

R5232
- PSTH

A—
' ' TRzoDD =
AUTOCALL TR0 =

HUB

TRDOD =

Figure C.1 Pseudo Machine Configuration
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To implement a scheme that supports an auto-call from a pseudo
machine, there must be a 3Com-to-3Com card connection. Then
connect the PC to the LAN modem via a LAN connection. The operating
system provides a network connection and the local LAN modem
provides the dial-in services. The dial-out services in the LAN modem are
very limited, so a standard modem connection is used to provide these.

The LAN modem uses a PC with a network connection and web browser
(e.g. Windows Explorer) to configure the connection. This requires that
the PC be set to support dynamic IP addresses (DHCP).

To configure the system to support manual connection, auto-poll and
auto-call there several area that must be configured:
e ”Set Up the Recorders”
e "Setup a 3Com Device Connected to the DS32 Computer”
on page C-3
e "Setup the DS32 Computer’s Network “NIC” Card.” on page C-14
e ”Set Up the First Remote Sub-station 3Com LAN Modem”
on page C-17
e ”Set Up the DS32 Transient Recorders for Autocall” on page C-31

The network IP address of each recorder must be unique as the recorders
do not support DHCP.

C-2
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Set Up the Recorders

Obey the following rules:

For each recorder the IP address, subnet mask, auto-call IP
address and router IP address are required.

If the recorders or Display Station are connected to a corporate
network, the network administrator must issue these addresses.

If the system is running stand alone the default address range is
192.168.yyy.xxx, where xxx ranges from 3 to 31. Do not use the
address 192.168.yyy.1 since this is the default address of the LAN
modem itself.

Do not use 7192.168.yyy.2 since it is used as the default address
for the PC linked to the LAN modem for configuration.

The subnet mask should be 255.255.255.224.

Start the value yyy at 1 for the first site and increase up to 253.
Site 254 is reserved for Display Station. This scheme allows up to
29 recorders at up to 253 separate sites. For other IP address and
subnet configurations please consult your network administrator.
The router IP must be set to the address of the local LAN modem.
The default value of this is 192.7168.yyy.1. For auto-call, the IP
address must be the same as the one defined for the PC running
Display Station. The Auto-call On/Off button must be on (colored
green).

Setup a 3Com Device Connected to the DS32 Computer

This procedure sets up a 3Com device connected to the DS32 computer.
A standard modem is still needed. This DS32 PC 3Com LAN modem is
used when Autocall is required.

To perform this procedure:

1. Boot the computer with the 3Com LAN modem device connected via
the network cable connection.
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2. Click Networking Dialup Connections and Figure C.2 appears.

4 Network and Dial-up Connections

Fle Edt  view orites  Tnoks  Advanced  Help ‘

GBack + = - (3] | @search Cyroders (B G5 W X | E-

Address [ Network and Dial-up Connections

_ o g

<8 L

Netwﬁrk and Dial-up
Connections

Make New Connection

The Network Connection wizard helps
you create a new connection so that
your computer can have access to
other computers and networks.

B, & E 2,

Local Area  Meridan  Meridian Uitra ams
Connection Modem  Serial Com...

1 object(s) selected

[ I 4

Figure C.2 Network and Dial-up Connections

3. Click Make a New Connection and Figure C.3 appears.

Ele Edit View Favorites Tooks Advanced  Help
Qoearch Fyroiders ¢ | B G X o | F-
Address 21 Network and Diakup Connections B
= [ o) ai, &
1 =, =, &,
=B L @ L& L& Lo
= Make New Meridian Meridian Ultra ams.
Network and Dial-up  Connection Modem  Serial Com...
Connections
Local Area Connection
Type: LAN Connection
Status: Enabled
Intel(R) PROJ100 VE Network.
Connection
[Intel(R ) PROJLOD VE Network Connection 7

Figure C.3 Local Area Connection

4. Click Local Area Connection and Figure C.4 appears.

Local Area Connection Status' 2lx|
General
- Connection
Shatus Cornected
Diration 01:4516
Speed: 10,0 Mbps
- Aty
Gt el
T4
Packets: 2248 | 1,632
{ Fropetties §|  Disable

Close

Figure C.4 Local Area Connection Status
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5. Click Properties and Figure C.5 appears.

Local Area Connection Properties E

Generdl |

Connect using:

I Intel(F) PRO/100 VE Network Cannection

Components checked ars ussd by this connection:

Client for Microsoft Networks

Install Upnstal Propetties

Deseilption

Transmission Control Protocol/intemet Protocol. The default
wide area network protocol that provides communication
acrass diverse interconnected networks.

I Show icon in taskbar when connected

oK Canicel

Figure C.5 Local Area Connection Properties

6. Click Internet Protocol TCP/IP, click Properties and Figure C.6
appears.

Internet Protocol (TCP/IP) Properties

el
General

You can get P settings assigned automatically f your netwark
suppotts this capabilty. Otherwise, you nesd to ask your network
administrator for the appropriate IF settings.

€ Use the following IP address
IP addres

——— |

& Obtain DNS server address automatically

F‘ Use the following DNS server addresses:

Adyanced...

Figure C.6 Internet Protocol (TCP/IP) Properties

7. Click both Obtain an IP address automatically, Obtain DNS server
address automatically and click OK.
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Set up the 3Com LAN Modem attached to the DS32 PC
To perform this procedure:

1. Press the reset button located on the back of the 3Com device and
hold it. While you hold it, the alert light must goes through three sets
of flashing. This takes around 30 seconds minimum. This sets the
3Com LAN modem device to the factory default settings.

2. Reboot the attached PC open Windows Internet Explorer. Figure C.7
appears.

3} OfficeConnect LAN Modem Configuration Failure - Microsoft Internet Explorer

Lipix
Ele Edt Vew Favorkes Iooks  Help n
o - b - @ B 0} Qewch [Fautss Preda (3| By & [ - [F
Aelress [ ] hitp: fwwn.hp.comjgabusiness-noseboak =] Pea ks

2|
No Valid Service Providers
You do not hawe any valid service providers configured.
Do the fallowing:
» Check to ensure you have at least ene ISP configred.
o Ensure access to that provider is allowed from this workstation by checking the Workstation screen
CONTINUE
_ — L]
& Done. [ [ tntemet v

Figure C.7 No Valid Service Providers

3. Click Continue and Figure C.8 appears.

2} 15Pwizard - Microsoft Internet Explorer

2 =lolx|
Fle Edt Vew Favodes Jook Heb -
Stak v = - @ [0 43| Dsearch gravortes Ppmeda | By b @ - 2]

ackdress [] b 12,168, 1.  isew b =] oo | Laks »|
[ Enter your Internct Service Provider ([SF) paranmeters m the Torm below and click the " Contmue” 4]

button.

ISP Name:|
Dial Out Prefix|
Call Waiting Disable Command |
Telephone Number: [
User ID: ’—
Password:|
DNS Address:| [ [ . (Leave blank if auiomatically assigned by Service Provider)

Canfinue | ResetForm | Abort

|&]Dene.

= 1l

D Irkernet

Figure C.8 ISP Wizard

4. Click Abort and Figure C.9 appears.
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2 MainPage - Microsoft Internet Explorer =101 x|
Fle Edt Vew Favorter ook Hep -
Bak -+ = - @ [2) 4| Dsearch Gaipavortes Froos 3| - S B - =
agkdress ] broe/1192.168.2. ipage. b =] Poo  Lnks ¥
[ bome | 3Com OfficeConnect LAN Modem
I Cument
=
1
LAN Parameters
Service Providers | Workstation Canfy | Diata Call Parameters | Current Call
=T Stafus | LA Parameters
Click on an icon in the WebWizard image map to go :I
directly to each configuration screen. =
& D Intemet 7

Figure C.9 3Com LAN Modem Wizard

5. Click Service Providers and Figure C.10 appears.

£looe

T B R T e T
z

Service Provider Selection

Service Providers: |

Service Provider Selection

Figure C.10 Service Providers
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6. Select New (Private Network), click Select and Figure C.11 appears.

et buttons e Yahos..

. aterotg

Private Network Parameters

@ Name: s

@ Dial Out Preic:

@ Call Waing Disabile Coamand

@ Telepbone Number 1 2

@ Alrsmate Nuber (opticesal)

Security
@ Ui D [ams
@ Password [sae

Domain Name Service (DNS) IP Address{es)

{Leave blank  mtcmatically assigeed by your Service Provider)
@proar: [ e 2 L[
@ Secoedy ! A I (eptice)

Private Network Parameters
@ Private Netwark IP.

Figure C.11 Private Network Parameters

7. Enter the:

a. Name, and Telephone Number of the sub-station that you will
call.

b. User ID and Password in Security you entered into the remote
sub-station 3Com LAN modem that calls in.

c. Sub-station IP’s address in DNS IP address for the sub-station
3Com LAN modem that calls in.

8. Scroll down and configure the Private Network Parameters and
Callback Parameters as per Figure C.12.

The Private Network Parameters are the same are the same as the
DNS IP and the subnet is always the same 255.255.255.224. In
Figure C.12, itis 255.255.255.0, this is incorrect, the last part of the
Subnet Mask must always be 224.

C-8 1086-339 Rev. A 11/05 AMETEK'
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Callback Parameters
@ Enable Callback: [
@ Calback Dela:
@ Calback Traeour |30
@ Calback Number
R Calback Username
@ Calback Password.

Miscellaneons.
s the Fnteroet? O Yes @ o

@ Use Netwod Address Mo
R AN Lk [P Address GF Nusheredy 152 L1681 il
@ . o ame Tarr arr |l

Private Network Parameters and Internet Service Provider Parameters
NOTE: Make sure that you click the Submit buttor: after making changes.

Bl B s

Figure C.12 Private Network Parameters

9. Scroll down and configure the Miscellaneous Parameters
(Figure C.13 and Figure C.40):

a.

b.

Enable the intelligent NAT by clicking Yes.

Click No for Do yo want to use this Private Network for
accessing the Internet.

Click Yes for Use PPP Data Compression.

Enter the WAN Link IP Address as the IP address of the 3Com
LAN modem attached to the DS32 PC.

Enter the Default Workstation name (lower on Figure C.12)
which is the name of the attached PC and setting up the cur-
rent 3Com LAN modem.

Click Submit and the main window reappears.
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Privato Network Parametors
@ Povate Newwork IP Addess 152 |[wa 2 [
5 Cateeny Resumeseniea s @ Suboet pack: 2 s s Lo

@ Privae Network Domain Name:

Callback Parameters
@ Euable Calback ]
@ Calfiack Delay
@ Calfaack Taneou: [0
@ Callack Nusber
@ Callack Usernome
@ Calback Password

e Servce s . Miscellaneaus.

Locs Westher Pz @ D pom want o use this Private Nermork 1o acoess the Tnnemer? O Yes © Mo
@ Use PPP Data Compression’
@ Use Netwosk Addeess Tra

joa (NATY e
B WAN Link IP Addiess G Nusheredy 152 L0es 0 L[
| @ .. — i =y -

Private Network Parameters and Internet Service Provider Parameters

NOTE: Maks sure that you click the Submit buttar after making changer.

& oo B s

Figure C.13 Private Network DNS Misc. Parameters |

10. Click Workstation Parameters and Figure C.14 appears.

80 92158, Mg e > I
randobe « YT - i e s [o] e | g e bt e v
Farorives. x 4
[P Workstation Parameters
e ——
O Gatewsr Recesied s [
A A

TP Address Reserved
Jrea 1 it o Available
T e o 5 | o
m 168 1 i) ] Acailzhle
/168 1 i3 =] Availshile
I s [a] Availabile
168 1 Wr a Available
:
= e 1 i3 [E Acvailshle
4168 1 Jit] o Availshle
e 1 o O | Avallbie
162 1 L =] Available
168 1 12 =] Acvailehle
we 1 n O Avalstie
18R 1 1 n Avallahle |

Workstation Parameters

Use this screen to configure the Service Praviders this warkstation will be allowed to

& @ inmrac

Figure C.14 Workstation Parameters

11. Enter the IP address 192.768.1.2, which is the IP address of the DS32
PC. On this 3Com LAN modem, none of the IP address’s have to be
reserved.

12. Click Submit and the main window reappears.

C-10
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Add the Required Autocall Information to the DS32 - 3Com LAN modem

This procedure adds the information of the remote sub-station 3Com
LAN modems that will call the 3Com LAN modem attached to the DS32
PC.

To perform this procedure:

1. Click Dial-In on the main window and Figure C.15 appears.

Dial-In User Selection
User Name: Acmn

- .

DigHn Ugdrs

Dial-In User Selection =

w dinl-in user peofle. A dinl i wser pecfie st be created before you can
Vo ran mrfima » trveal ol B vl i socar renar B oes sheasshe __ Z0 [ o]
&

Figure C.15 Dial-In User Selection

2. Click Dial-In User and select New dial in user under User Name: and
Figure C.16 and Figure C.17 appears.

v B Fedit § Gt b gty B Oond - 4 e+ (7] Soemsmecn
5wz men [ 8- | ..anemptng t remese buttons #om varcal..

Dial-In User Parameters

& Name: Ams

Dp—
@ Tape of Use: Singleuserdishbn

| oo | @ ldeTo B econts
m @ Dara Cotmpression [

Callback Parameters
@ Enabie Calloack u]
@ Calbock Telephone Nunber
@ Calback Autheatication: [
@ Calback Username:
@ Calbiack Password:
D Calloack Delay: s seconds

WAN Parameters
@ LAN Modem WAN [P 19z e |1 L

Dial-In User Parameters
NOTE; Maka sure thar you elick vha Submit button after making changes

12k Documenti - Merceof .. ) msnpage - Mcruszt .. Comil=1 22

Figure C.16 Dial In User Parameters |
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EIER)
i

"
@ Data Compression

Callback Parameters
@ Enable Callback o
@ Calback Telephone Number

@ & jeatior: [
Calback Autheatication: (m}

@ Callvack Usemame:

m @ Calback Password:

R Calback Delay: 5 seconds

Diakin Glabal

WAN Parameters
@ LAN Modem WAN IP: 192 168 1 L
@ Remote LAN P 1w e L2
@ Remote LAN Submet Made [255 | 255 | [255 | [224
@ Priry DNS: 192 6 L)1 L
@ Secondary DNS (optional):

ReselForm | [ Delele Enry |

Dial-In User Parameters

NOTE: Moke sure that you click the Submit buttor gfte

Figure C.17 Dial In User Parameters Il

Configure this window by:

a.

Entering the same Name and Password that you entered in the
remote sub-station 3Com LAN modem that will call in.

Configuring the IP network information for the local 3Com
LAN modem, which by default is always 7192.7168.1.1.

Entering the Remote LAN IP address, which is the remote
3Com LAN modem’s IP address.

Entering the Primary DNS, which is always the same as the
LAN modem WAN I[P address.

Click Submit and the main window reappears.

C-12
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4. Click Dial in Global and Figure C.18 appears.

nternet Explorer =123
ar

Diakin Glabal

Dialn Ussrs

8] e 152 165, g e

B »

B Fedit § Refeee B (ightl B Obkosd - Wester - (] Soesssescm

e e

Dial-In Global Parameters

@ Calback Prefiv
@ Lanto-Lan Site Nusuber [Mane |~
B Anto Answer 1 -
@ PPP Autbentication
[E PAP (Cleartext mrherticasar)
[FICHAP (Eacrypted authestication)
[ MS-CHAP {Micrasoft encrypted authentication)

Submit | [ ResetFom

Dial-In Global Parameters

NOTE: Moke sure that you click the Submit button gfter making changes.

Figure C.18 Dial In Global Parameters

5. Configure this window by:

a. Setting Auto Answerto 1.

b. Click PAP, CHAP, and MS-CHAP to activate them.
c. Click Submit.

AMETEK 1086-339 Rev. A 11/05

C-13



DS32 3Com/Remote TR 3Com LAN Modem Connection Configuration (Autocall)

Setup the DS32 Computer’s Network “NIC” Card.

This procedure sets up the DS32’s PC internal NIC card, which is

attached directly to the 3Com LAN modem. This gives the DS32’s PC a
static IP address, that can be used with autocall.

To perform this procedure:

1. Open the Local Area Connection Status window (Figure C.19).

21x)

Connected
01:45:16
10,0 Mbps

Figure C.19 Local Area Connection Status

2. Click Properties and set the DS32 computer’s (PC) 3Com modem’s IP
address and Subnet mask as shown in Figure C.20. In this case, the
Default gateway is always the 3Com LAN modem attached to the PC.

Internet Protocol (TCR/IP) Properties
Genersl |

i e

“You oz get 1P sslings sskared autcmaticall ¥ yout netmark suppoits
thes capabity. Othersass. you reed to sk your netwiors admindioter oo
the spoiagiste IP sellings.

 Dbtain an IP sdckess sulomalicaly
[~ Use the folowing P addhess
1P sckdess: 19 68, 1 2
Subnat mask: 255 255 255 . 24
Defoull gatemway 19 168, 11
£ Obain ONE servenacdioss atomatizally

[ Usethe folomng DS server sdcbesses
Breferred DS sarver R
Abemate DHS server -

|
o

Figure C.20 Internet Protocol (TCP/IP) Properties
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Set Up the Master Station DS32 for Use with the 3Com LAN Modem

To perform this procedure:

1. Open DS32 and Figure C.21 appears.

Figure C.21 DS32 Main Window

2. Select Edit > Recorder network from the pull down.

The Recorder Network — Edit window appears (Figure C.22).

Recorder Network - Edit

-4 Recorder Network 0K |

-4 New Region
-9 Ametek PI Cancel
(- % COOPER
- %9 Edelcatest

- & Mesa

- % New Location
- % New Melones
- pablo

- &5 RIS 240 MAINS
-9 test

Search Tree

W TR212¢
% TMachine: (MFR2000/TR2000) - TR-2116'
- - Tel No: 720 - TP Address: 192, 168.2.3 ke Word
-8 wok Dl me: ‘OHFRED'

Case Sensitive

I” SearchUp

Search Next

V' Enable ToolTips

Figure C.22 Recorder Network - Edit

Under Recorder Network you can have multiple Regions. For
example, you could have a North, South, East, and West Region. Or
you could have a region broken down into Counties If it'’s not a
concern or you only have a few recorders, you can just use the
Default New Region and place all of your locations under that.

3. Add a new Location by right-clicking on the Region and selecting
Add new Location. The Location is basically the name of the
sub-station or sub-station area.
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4. Add recorders under the Location by right-clicking on the Location
and selecting Add recorder.

As you add the Locations and recorders, you can right click on each
one of them and select Rename location or Rename recorder to
change each name. Once you have added your Location and the
transient recorders under it, you are ready to add the details of the
recorder.

5. Select the new TR and right-click on it to change it’s recorder
information (Figure C.23).

don
5]

Autopolluses: @ Daklp TCP/IP

Recorder Password.

Carce |ty

Figure C.23 Recorder Details - Modem Tab

6. Select the Recorder Type for this TR.
7. Click TCP/IP in Autopoll Uses.
8. Click the TCP/IP tab and Figure C.24 appears.

Recorder Type: [MFR2000/TR2000 <

Adopollvses: © Dl PP

Recorder Password.

1P Address: [ 192 168 2 3

Carce |ty

Figure C.24 Recorder Details - TCP/IP Tab
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9. Enter the TR’s IP address and make sure that you do not change
Dial-Up Networking if you have already selected an item from the
other setup menu. This will normally always have something listed
here, if you are also using a bonded async type modem.

Set Up the First Remote Sub-station 3Com LAN Modem

This procedure sets up the 3Com device at the sub-station that is separate
from the DS32 PC with the async modem setup.

To perform this procedure:

1. Set up the computer that you plan to use to configure the 3Com
device per the following instructions:

a. Double-click the Networking dialup connections icon
(Figure C.25).

Encoreoiponet —imix
Fle Edt View Favortes Took Help -
$mBack + = - 3] | @search FyFoiders (B[ BS B X = | F-

Address [ Control Panel

pr | j %
Accessibiity  AddfRemove
Options Hardware

1»

Go
.

i

Administrative  Automatic
Tool

Control Panel ks Updates

= &
B e B
DateTi
U4

Network and ial-up Connections ﬁ g _fﬁf ) }i'l;
Connects to other computers,
networks, and the Internet Display Fax Folder Options. Fonts. Gaming Internet

Options Options
Windows Update

b s .
‘Windows 2000 Support @ % —> _ @ @

Keyboard Mail Mouse

cts bo other computers, networks,

@ (@ B
Power Options  Printers Regonal  Scannersand  Scheduled  Sounds anc
options Cameras Tasks Multimedia o
Rl | »
[Connects to other computers, networks, and the Internet [ & My Computer 7

Figure C.25 Networking Dialup Connections Icon

b. Double-click the Local Area connection icon (Figure C.26).
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4 Network and Dial-up Connections B o [=] 53
Ele Ede View Favortes Iock Advapred  Help -
daBack ~ = - (3] | @oearch FFolders ¢F | S B X v | F-
dress [ Netwerk and Dial-up Connections =l e
2z B | 2, &5, E)
@ [} =5 TS (- TS
[ Make New Merdan  MeridenUtra  ams
Network and Dial-up  Connection Modem  Serial Com...

Connections

Local Area Connection
Type: LAN Connection
Status: Enabled

IntelR) PROJ100 VE Network
Connection

[Ineel(R ) PROFL00 VE Network Connection [ 7

Figure C.26 Local Area Connection Icon

The Local Area Connection Status window appears (Figure C.27).

Local Area Connection Status: 21|
General |
Connection

Status: Connected

Duration: 01:45:16

Speed 10.0 Mbps
Activity

Sort — &P Received

L4
Packets 2246 | 1,892
Disable
Close

Figure C.27 Local Area Connection Status

c. Click Properties and Figure C.27 appears.

Local Area Connection Properties 21|

General |

Connect using

| B9 Int=llR) PAO/100 VE Network Connection

Components checked are used by this connection:
=} Client for Microsoft Networks

1 & File and Printer Sharing for Microsoft Networks
'R Intemet | (TCP/IP)

Instal | Uninstal Propetties |

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

™ Show icon in taskbar when connected

oK Cancel

Figure C.28 Local Area Connection Properties
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d. Click Internet Protocol (TCP/IP) and then click Properties
and Figure C.29 appears.

Internet Protocol (TCP/IP) Properties @@

General

You can get IP settings assigned automatically f your network
supports this capabilty. Othenwise, you need to ask your netwark

rwise, you ne
rator for the appropriate IP settings

‘address auomaticaly]

© Uss the following IP address

(&) Obtain DNS server address automatically
© Use the following DNS server addresses:

Figure C.29 Internet Protocol (TCP/IP) Properties

2. Click Obtain an IP address automatically and Obtain DNS server

address automatically and click OK.

The PC is now ready to communicate to the 3Com LAN modem that
is hooked up to the Transient Recorders at the sub-station. Windows
Internet Explorer is used for all communications to the 3Com LAN
modem. The next procedure guides you through that.

Set Up the Remote Sub-station 3Com LAN Modem

To perform this procedure:

1.

Press the reset button located on the back of the 3Com device and
hold it. While you hold it, the alert light must goes through three sets
of flashing. This takes around 30 seconds minimum. This sets the
3Com LAN modem device to the factory default settings.

Reboot the computer if you are using Windows 2000 and open
Window’s Internet Explorer. Normally you do not need to reboot
Windows XP in this case. Once you open Window’s Internet Explorer,
Figure C.30 appears.
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B OificeConnect LAN Modem Configuration Failure - Microsoft Intemet Explorer =101
Be Edt Yew Favorss Iook bep

o - S - QD 4 @sesh [rsones Fueds 3 S -E

seddress €] http:fjwwm. hp.comjgalbusiness-notaboak.

x| @G inks »
=
No Valid Service Providers

You do not have any walid service providers configured.

Do the following:

« Check to ensure you have at least one ISP configured
« Ensure access to that provider is allowed from this warkstation by checking the Workstation screen

CONTIMUE

_ i &
& Done. [ [ tntemet

L

Figure C.30 No Valid Service Providers

3. Click Continue and Figure C.8 appears.

2 15PWizard - Microsoft In

e Edt View

: ) =Iol x|
ook Help

doak - o - [ | Qoearch [ravores Piveds of | EY- S A - E
agdress [] bngyjf192.168.1. 1 15Pwe o =] 6o | Lnks *|
Tyour T ServIee Gy PATaTerers I The Torm Delow and ¢ =
button.

ISP Name:[|
Dial Out Prefix|
Call Waiting Disable Command |
Telephone Numbers |
User ID: ’—
Password:|
DNS Address:| .| .[ . (Leweblank ifawiomatically assigned by Service Provider)

FResstFom | Abart

[@ioere

& iernet

sl

Figure C.31 ISP Wizard

4. Click Abort and Figure C.9 appears.
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2 MainPage - Microsoft Internet Explorer o =101 x|
Fle Edt Vew Favorter ook Hep -
weak - & - (@D [£] | Doearch GhiFaveies Proda F - S - =

Ageress [ ] bem:/1192.169.2. 1 page.hem

Manual Calling
Service Providers | Workstation Conf | Data Call Darametess | Current Call

[ Pasonors | Status | LA Parameters

Click on an icon in the WebWizard image map to go :I

directly to each configuration screen. =
& D Intemet 7

Figure C.32 3Com LAN Modem Wizard

5. Click Dial-In and Figure C.33 appears.

j MainPage - Microsoft Internet Explorer =10] x|
Ele Edt Wew Fovodes Took Heb -
9 4| Disearch [Ejravortes Fiveda 3| e S5 - EH

Nﬁi@]h‘r,:rrm.ms.z.xren:er.r(m =] @eo Lok

al-In

Configuration
e (R —
@ Password: e
Diakin Global @ Type of Use [T Tr——— 5

Dial-In Users @ Tdle Timer: 900 seconds

@ Data Compression @

Dial-In User Parameters

<< Main Menu

Callback Parameters
@ Enable Callback C
@ Callback Telephone Number

@ Callback Authentication: r

@ Callback Usemame =l

Dial-In User Parameters 3

=)

B o Internet -

Figure C.33 3Com Dial-In User Parameters

6. Configure this window as follows:
e The name and password must match the setup from what you
entered on the Network Connection Wizard window.

e Set all of the following pages with the correct IP addresses for
your application.

e The name and password must match the case you entered in the
Setup Wizard.

* Router to Router must be selected, and Data Compression must
be checked.

e The Idle Timer is set high, that the modem does not hang up if it
sees a break in data transfer.
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NOTE

7. Scroll down and set the following parameters (Figure C.34):

2 MainPage - Microsoit Internet Explorer B ] =10l I
Fie Edt Ve Favordes Took Help -
doak - o - [ | Qoearch [ravores Piveds of | EY- S A - E

| agress [ &) teoufjroz. 168 2. jerter.Hm =] #eo ks

@ Calloack Authentication: [ =]
. @ Calback Username
on
; @ Callback Password
@ Calback Delay (—
Diakin Global WAN Parameters
=T @ LAN Modem WANTE:  [iz  [168 |2 i
@ Remote LAN IF: oz [ies [ [
@ Remote LAI Subnet Mask: [265 2557 [258  [224
@ Primary DNS haz e [z AL
@ Secondary DNS(optional): X K .
FesetForm Dalete Entry
=
Dial-In User Parameters 3
& O Int=met 7

Figure C.34 3Com WAN Parameters

LAN Modem WAN [P: This is the remote sub-station’s 3Com’s
LAN modem’s IP address. This is normally the first sub-station that
you set up. The second sub-station LAN modem’s address is
normally 792.168.3.1, etc.

Remote Lan IP: This is the IP address (by default) of the PC
running DS32 (by way of DHCP).

Remote Lan IP Subnet Mask: This is the default Subnet mask and
should be used for all 3Com LAN modems or devices talking to
them. If you do not use this mask and attempt to go beyond the
limit of the 3Com device, the 3Com device will not work.
Primary DNS: This is the same IP address as the Remote Lan IP
address.

8. Click Submit.

Always click Submit before changing screens.
9. Click Dial-In Global and Figure C.35 appears.
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AiMainPage - Microsoft Internet Explorer o =10 x|
Fie Edt Vew Favotes Took Hep -
iack ~ = - D [F] b | QFearch [GFavoies Prmedi B | By S - 5

_M{]h:::ﬂssz.js&z.jfemer.rum =] Peo ik >

Dial-In

Configaration Dial-In Global Parameters
D —
@ Lan-to-Lan Site Number. [Nans <]
Diakin Global @ huto Answer 1 -]

@ PPP Authentication

¥ PAT (Cleartext authentcation)

¥ CHAP (Encrypted authentication)

¥ M3-CHAP (Microsoft encrypted authenhication)

Submit ResetFom

Dial-In Global Parameters g

] httpeff192,168.2. 1 diglobal.htm o Ineermet v

Figure C.35 3Com Global Parameters

10. Configure Dial-In Global Parameters:
e Change Auto Answer to the 1
¢ Click the check boxes for PAP, CHAP and MS-CHAP.
¢ Click Submit

11. Click Service Providers from the main window and Figure C.36
appears.

Service Provider Selection
Service Providers: [ETEmTr=rmmm -
i’

T

Service Provider Selection

This section allows you to create a new Service Provider prafile (either 2 ISP or a Private
rare ¥

| Mamecelet e n accare avirsing Sarira Brnsider marematarr_Vem o cnnfimrs o fntd nf fane__ %

Eloom

Figure C.36 3Com Service Provider Selection
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12. Click New (Private Network) and click Select and Figure C.11
appears.

3 MainPage - Microsoit Internet Explorer

- B @4

e [ - | -t s st e s

@ Nome A

@ Dial O Prei:

@ Call Waiting Dissble Coamand

@ Telepbone Number 1: el

@ Alrernate Nusber (opticasd)

Security
@ Vs D [ams
@ Password [ser

Damain Name Service (DNS) IP Address(es)
{Leave blauk # stomasically assigned by your Service Brovider)
@ Primar 13 w2 1
@ Secondary: 1 1| | (optiosal)

Private Network Parameters
@ Privme Network IP Addreze 12 [ee 2 1

Private Network Parameters and Internet Service Provider Parameters

NOTE: Maks sure that you click the Submit buttar: qfter making changes.

& interet

Figure C.37 Private Network Parameters

13. Enter the:

a. Namethat will call in. In our previous examples we used AMS
and/or AMST as a default name for all locations. In our exam-
ple, we are only using one user name and password, at the PC
and at the 3Com LAN modems, but this does not have to be
the case.

b. Telephone number if you have another 3Com LAN modem at
the PC running DS32. This phone number is used for Auto-
calling only, and is not used if you are only using a 3Com
LAN modem at the remote sub-station locations.

c. User ID and Password that you entered under the Network
Connection Wizard.

14. Scroll down and configure the DNS parameters (Figure C.38):

a. Enter the Domain Name Service IP address. This is by default
192.168.1.1.

b. The Private Network Parameters are the same with the default
Subnet Mask.

c. Increase the Callback Delay to at least 5 and the Callback
Timeout to around 90.
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2} MalnPage - Microsoft Interne!
Fie Edt Vew Favortes Tosk Help -

t Explorer o =1o] x|

Sk -5 @ @

Dsearch [ajFavortes rmedn 8 | - 28 @ - 5]

Agdress [ ] o [j152.168.2.1jrpege him

=] Peo nks ¥

Manual Calling

=

Domain Name Service (DIVS) IP Address(es)
(Leave blarde if avtomancally assigned by your Service Prowder)

@ Prmary  [loz [iea i Al
@ Secondary i I i (optional) J

Private Network Parameters

@ Prvae Network IP Address:  [1a2 [i6s [T .1
@ Subnet mask A N A
@ Private Network Dormain Iame

Callback Parameters
@ Enable Callback: [~

@ Callback Delay 5

|&] Dene

L

Private Network Parameters and Internet Service Provider Parameters

hen Dot bbb diom seomliior mbinsnon

B Internet

AIYTE, Ulobn eme sl vames niink

adle

Figure C.38

15. Scroll down and configure the Miscellaneous Parameters

Private Network DNS Parameters |

(Figure C.13 and Figure C.40):

a. [P address of the Remote sub-station 3Com LAN modem that
you are currently setting up.

b. The Subnet Mask is always the default Subnet mask.
The Default Workstation is the PC that is setting up the

attached 3Com LAN modem.
d. Enable the intelligent NAT by clicking Yes.

B MainPage - Microsoft Internet Explorer N =lo| x|
Fie Edt Vew Favortes Tosk Help -
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Figure C.39 Private Network DNS Misc. Parameters |
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Figure C.40 Private Network DNS Misc. Parameters Il

16. Click Submit and the 3Com OfficeConnect Lan Modem Web Wizard
window reappears (Figure C.9 on page C-7).

17. Click Workstation Config and Figure C.41appears.
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Figure C.41 3Com Workstation Parameters

18. Reserve the static IP Addresses for the recorders and the PC that
connects to it for future changes:

e 192.168.2.2 is the PC’s IP address that is currently connected to
it. This is handed out by default by DHCP to the PC by default.

o 792.168.2.3 is the IP address of the first recorder attached
o 792.168.2.4 is the second recorder.

Only the recorders IP address need to reserved.
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19. Click Submit.

The main 3Com LAN Modem default window reappears
(Figure C.9 on page C-7).

20. Click Data Call Parameters and Figure C.42 appears. Enter
parameters as per the figure.

T T T iz
Fle Edt View Favorkes ook Heb -
Guback ~ < - O[5 73| QEesich [Eravotes @meda o | EY 3B - =

Address [&] hizgijj152.185.2. Lirpage him =] @eo | Lioks >

| ton: | Data Call Parameters

BEITN |
@ 7 .
Wanusl Caling . Mz call duranon for outgemg calls? fea seconds
= Digconmect an ¢utgomg avtomate data call after how long of an I—
inactivity period? 120 seconds
@ Discannect an oubzoing manual data call after how lang of an
iakin...
@ Mumber of times 1o redial when placing 2 Manual Call 0 fimes
@ Delay between redial attempts when placing a Mamual Call 4 seconds
Data Call Parameters 3
=l
|&]Dene D Irternet y

Figure C.42 3Com Data Call Parameters

For Disconnect an outgoing automatic data call after how long of an
inactivity period, we have set a value of 900 seconds. In some cases

this may be too long of a value and can be reduced if needed.

21. Click Submit and the main window reappears
(Figure C.9 on page C-7).
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22. Click LAN Parameters and Figure C.43 appears.
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Figure C.43 3Com LAN (Ethernet) Parameters

Configure this screen:

e Change the IP Address to the one that you plan on using for this
sub-station. As always, enter the default Subnet Mask. To avoid
setup problems, for the:

e First sub-station you would normally use 7192.168.2.1.

¢ Second sub-station you would use 792.7168.3.1, and follow
this pattern for the rest.

When you change the LAN parameters IP or SUB MASK, it may be
necessary to reboot your computer to communicate to the 3Com. As
this will most likely put you on a different LAN, DHCP needs to issue
a new I[P address for your PC.
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Set Up the First Remote Transient Recorder

This procedure sets up sub-station A’s transient recorder #1’s IP address,
Subnet Mask, and Router’s address, using DS32.

To perform this procedure:

1. Open DS32 and connect to the first transient recorder using the direct
connect option and the RS232 direct connect cable.

2. Navigate to the Recorder Configuration window (Figure C.44).

X

Recarder Configuration

tachine type: JLEEELNY

Ballery Mains:
Soitware revisior: X

Fiecordet idertfication
(Ln:atlnn' Mactine name: [TR-2116 ‘
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On rernony ful & Input channels...
 Stap Trensient | Distuabance | Peiipfisrals
© Dvenmite Fiefak [2 cpces —
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" Dvenrte taad Minpostfadk [ cycles

Triggering

Mo, Channeds: g

Tatal 4365019 & Salety windowr |4 cycles

e .
Max record sizer |2 | seconds ONFOFR

- Sample 1 Transient triggers...
Saiples per cycle:  Hamorice . | Reduced recoids
Distubarce triggers.

576 | kvz EE Gee
(Systemobck |

Digital sul counter: 1055 tiagering

s7 (=] ke ES s et e Dperating limits. .

RealTineDispley. . | View configustion e | Save | Cocel || Hep |

Figure C.44 3Com Recorder Configuration

3. Click Peripherals and Figure C.45 appears.

Recorder Peripherals... x|

~Paripherals Li |

Modem  Metwork | Fax |

= Metwork Parameters
IP Address:[192168.2.3

IP Subnet Mask: {255 25

Router [P Addr.: | [EE

HUB details

’7 IP Address
At cal

;9; IP Address: |132.168.1.2

- Auto call connection parameters

Flety pauseif60 | seconds  Reties[3

Cancel ak

Figure C.45 3Com Recorder Peripherals
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4. Enter the IP Address for that recorder. The default IP Subnet Mask
always remains the same.

5. Enter the Router IP Addr, the IP address of the router to which the
transient recorder attaches.

6. Click OK and click Setup. You can now disconnect from this unit and
proceed to the next unit.

Set Up the Second Remote Transient Recorder

To perform this procedure:

1. Move the RS232 cable to the next transient recorder and connect to it
using DS32 and the direct connect option with the RS232 direct

connect cable.
2. Navigate to the Recorder Configuration window (Figure C.46).

P
Machine type: R Battery (U o He |
Na, Channeks E Sottware revision: [EEZIN
Riecorde identfication
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Fres: i
Max record sze: |2 seconds QN7OFF
[ Sample rat Tranzient triggers.
Samples per cycle: _ Hamonics.._| Reducedrecords..
[575 e e - Distuibance tiggers. |
omtemokk———————(
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576 | kHz EEHN See et Operating fimits

FialTineDiply. | View configudion fie.. | | Save | Cocel || Hep |

Figure C.46 3Com Recorder Configuration

C-30 1086-339 Rev. A 11/05 AMETEK'



Fault Recorder Operations Manual

3. Click Peripherals and Figure C.47 appears.

i~ Peripherals Li |

Modem Nelwwrk]Fax |
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IP &ddres:
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Router |F Addr. | [EENEEES
HUB detale—————————
’V IF &ddress
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Retw pauss [60 | sacon ds  Retiesf3

Cancel ak

Figure C.47 3Com Recorder Peripherals

4. Enter the IP Address for that recorder. The default IP Subnet Mask
always remains the same.

5. Enter the Router IP Addr, the IP address of the router to which the
transient recorder attaches.

6. Click OK and click Setup. You can now disconnect from this unit and
proceed to the next unit.

Set Up the DS32 Transient Recorders for Autocall
Figure C.48 shows the default DS32 main window.

Figure C.48 DS32 Main Window
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To perform this procedure:

1. Select System > Auto-poll/call and Figure C.49 appears.

R

Figure C.49 Recorder Autopoll

The majority of this window is for autopolling, which we are not
concerned with at this point in time. In the upper right hand corner of
the window, note the word incoming in Automatic record
downloading (Auto poll & incoming). This word applies to DS32
Autocall or Autocalling options.

2. Select the type of records you want retrieved by Autocall and what
type of data.

3. Set up the Autocall TRs by selecting Edit — Recorder Network on the
main window Figure C.48 and appears.

% PrBArea
% RaMARD 130V
1-8 No Region Spectied

I~ Whale Word
I Case Sensiive.
I SearchUp

Search et

I Enable ToolTips

Figure C.50 Recorder Network - Configure

4. Select the Location and the Recorder that you want to assign the
Autocall option (Figure C.51).
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%) PC8 hrea
% RaMARD 130V
1-8 No Region Spectied

I~ Whale Word
I Case Sensiive.

I SearchUp
Search et

I Enable ToolTips

Figure C.51 Recorder Network - Configure Location

You could also do this online while connected to the recorder. In this
example, we are setting up Autocall off line. When it is set up off line,
you are required to call up or to connect to the TR and download the
configuration.

5. Open the Recorder Configuration window (Figure C.52) and click
Peripherals.

Tolak 1643814 ¢ Safety window: 6 cycles
Free:
Max recordsze: |2 secon e

View conlig

afie. | Save Concel | e |

Figure C.52 Recorder Configuration

The Recorder Peripherals window appears (Figure C.53).

Figure C.53 Recorder Peripherals
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6. Enter the IP Address of the DS32 PC’s 3Com LAN modem in Auto
Call.

7. Click the Auto Call ON/OFF button if you want this TR to Autocall
each time a new record is captured.
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Appendix D. Contact List

Telephone/Fax Number List

Use these numbers for ordering equipment, application assistance,
technical support, and scheduling field service

NoTE Your instruction manual may contain other phone and fax numbers; this
| list takes precedence.
d MAIN OFFICE

AMETEK Power Instruments — Rochester
255 North Union St., Rochester, NY 14605

Table D.1 Ametek Main Office Contact Numbers

Department/Product Line Telephone Fax

MAIN PHONE 585-263-7700 585-262-4777
FIELD SERVICE 800-374-4835 585-238-4945
REPAIRS/RETURNS 888-222-6282 585-238-4945
SALES SUPPORT 800-950-6676 585-454-7805

FAR EAST OFFICE

UK OFFICE

Fax:

AMETEK Power Instruments

271 Bukit Timah Road, #03-09
Balmoral Plaza, Singapore 259708
Tel: 65-732-8675

Fax: 65-732-8676

AMETEK Power Instruments
Unit 20, Ridgeway
Donibristle Industrial Estate
Dunfermline, UK

Tel: 1383-825630

1383-825715
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Appendix E. TR-2000 Application Note
Synchrophasor Output to IEEE P37.118

This document describes the implementation of the standard P37.118 as
used in the AMETEK TR-2000 recorder and should be read in
conjunction with the standard itself and tries to follow formats used
there. You should also consult the AMETEK Display Station Operation
Manual and the TR-2000 User Guide for further information. For
information on installing the new recorder firmware, if this is required,
consult the AMETEK Recorder Firmware Upgrade guide.

The synchrophasor output provides data via the COM2 port located at
the rear of the instrument. Enable the output by setting DIL switch 2/6 on
the master acquisition card within the instrument.

Data output is provided in three forms viz: header, configuration and
data frames. Of these the data frames are output spontaneously at a rate
pre-defined by the transmission period setting. The configuration and
header frames are output on command from the receiving device. There
are some restrictions on the full range of output options allowed for in the
standard. The exact frame formats and limitations used are detailed
below.

Baud rate data selection and other set up parameters are entered via the
Display Station package. The settings are found at the Phasor Display tab
under Input Channel Selection. Note that this is only shown if the
instrument is set for synchrophasor output via the switch. The parameters
available include Header, Station Name, Identity, Baud rate and data
transmission Period. Display Station also allows selection of the phasor,
analog and digital data to be transmitted. The Baud rate may be selected
from 9600, 19200, 38400 and 57600. Period may be selected from
20mS at 50Hz or 16.66mS at 60Hz to 1S per data frame. Display Station
will also check that the transmission period and quantity of data
requested are compatible with the available baud rate.

This is a factory fitted option for the TR-2000.
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Table E.1 Data Frame (Spontaneous Output)

No

Field

Size

Value
(if fixed)

Comment

SYNC

AAOT1

Synchronization byte followed
by frame type and version
number. Note that the version
number is 01

FRAMESIZE

2

Number of bytes in frame
including SYNC and CRC. (132
max)

SOC

Second count. (UNIX time,
starting midnight 01-Jan-1970).

FRASEC

4

Bits 0-23 contain fraction of
second sample time related to
the MEAS_RATE parameter in
the configuration frame.

STAT

Bit mapped flags. Bit 14 is set
by a PMU error. Bit 13 is set by
a sync error. Other bits are not
included in this
implementation.

PHASORS

4 x PHNMR

Phasors are in signed 16-bit
rectangular format Polar and
floating-point options are not
supported. This reflects the
internal formats of the MFR.
The phasors included are
selected by the Display Station
package. Up to 10 may be
included. Note that the data
transmitted is the Positive Phase
Sequence, current or voltage

FREQ

Frequency deviation (signed
16-bit only, Hz * 1000)

DFREQ

2

Rate of change of frequency
(signed 16-bit only, Hz/S * 100)

E-2
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Table E.1 Data Frame (Spontaneous Output) (Continued)

9 ANALOG |2 x ANNMR This field holds 16-bit RMS
representations of the MFR
inputs. The values included are
selected by Display Station
package. Up to 32 may be
included.

10 |DIGITAL (2 x This field holds digital input

DGNMR) data. Note that this field is
/16 compacted with 16 inputs per
word.

11 |CHK 2 CRC16

Table E.2 Configuration Frame (On Command)

No

Field

Size (bytes)

Value
(if fixed)

Short Description

SYNC

OxAA21
OxAA31

Synchronization byte
followed by frame type and
version number. Since the
MFR has only one
configuration available this
implementation responds to
both configuration type
requests with the same
frame except the SYNC
word.

FRAMESIZE

Number of bytes in frame
including SYNC and CRC
(max 2046)

SOC

Second count. (UNIX time,
starting midnight
01-Jan-1970).

D_FRAME

0x0000

Data frame format. This is
fixed as including a CRC16

AMETEK 1086-339 Rev. A 11/05
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Table E.2 Configuration Frame (On Command) (Continued)

5

MEAS_RATE

4

Number of samples per
second, used for time
stamping the data frame. In
this implementation this is
based on the primary rate of
phasor calculation within
the MFR i.e. once per half
cycle. (100 or 120)

NUM_PMU

0x0001

The number of PMUs
included in the data frame.
This is fixed at 1 in this
implementation

STN

16

Station Name — 16 bytes in
ASCII format

IDCODE

8 bytes in ASCIl - PMU
hardware identification.

FORMAT

0x000C

Data format within the data
frame. Fixed as first sample
sync, rotating phasors,
16-bit and rectangular in
this implementation.

10

PHNMR

Number of phasors — 16-bit
integer. Maximum is 10.

11

ANNMR

Number of analogue values
— 16-bit integer. Maximum
is 32.

12

DGNMR

Number of digital channels
— 16-bit integer. Maximum
is 64.

13

CHNAM

16 x

(PHNMR +
ANNMR +
DGNMR)

Phasor and channel names
— 16 bytes per phasor,
analog and digital channel
in ASCII format in the same
order as they are transmitted

E-4
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Table E.2 Configuration Frame (On Command) (Continued)

14

PHUNIT

4 x
PHNMR

Conversion factor for phasor
channels. Bit 24 =1 for
current. Bits 0-23 in Amps
or Volts*10°

15

ANUNIT

4 X
ANNMR

Conversion factor for analog
channels. Bit 24 =1 for
current. Bits 0-23 in Amps
or Volts*10°

16

DIGUNIT

2 X
DGNMR

Conversion factor for digital
channels. Bit 4 — Word
normal state. Bit O — Input
normal state.

17

FNOM

Nominal line frequency
code for 50/60 Hz. In this
implementation FREQ and
DFREQ are always included
in the data frame. Bit 0 = 1
for 50Hz.

18

PERIOD

Period of phasor data
transmissions. Signed 16-bit
number in cycles * 100.
Minimum of once per cycle
to once per second.

19

CHK

CRC16

Table E.3 Header Frame (On Command)

No |Field Size (bytes)|Value Short Description
(if fixed)

1 SYNC 2 AAT1 Synchronization byte
followed by frame type and
version number.

2 FRAMESIZE |2 Number of bytes in frame
including SYNC and CRC
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Table E.3 Header Frame (On Command) (Continued)

3 SOC 4 Second count. (UNIX time,
starting midnight
01-Jan-1970).

DATA 1 1 ASCII character, 1% byte

N-1 |DATA k 1 ASCII character, last byte in
message
In this implementation the
maximum is 2038

N [CHK 2 CRC16

Table E.4 Command Frame (Incoming)

No |Field Size (bytes)|Value Short Description

(if fixed)

1 SYNC 2 0xAA41 |Synchronization byte followed
by frame type and version
number.

2 FRAMESIZE |2 0x0014  |Number of bytes in frame
including SYNC and CRC.

3 SOC 4 Second count. (UNIX time,
starting midnight 01-Jan-1970).

4 IDCODE 8 Corresponding to that in the
configuration frame

5 CMD 2 Command Number — see
Table E.5

6 CHK 2 CRC16
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Table E.5 Commands Implemented

Command Word Bits Definition

Bits 15-4 Reserved for future use
Bits 3-2-1-0:

0001 Turn off real-time data
0010 Turn on real-time data
0011 Send HDR frame
0100 Send CFG - 1 frame
0101 Send CFG - 2 frame
1000 Not Implemented
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	a. Enter the Domain Name Service IP address. This is by default 192.168.1.1.
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	1. Open DS32 and connect to the first transient recorder using the direct connect option and the RS232 direct connect cable.

	Set Up the Second Remote Transient Recorder
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	Appendix C. DS32 3Com/Remote TR 3Com LAN Modem Connection Configuration (Autocall)
	Set Up the Recorders
	Setup a 3Com Device Connected to the DS32 Computer
	1. Boot the computer with the 3Com LAN modem device connected via the network cable connection.
	Set up the 3Com LAN Modem attached to the DS32 PC
	1. Press the reset button located on the back of the 3Com device and hold it. While you hold it, the alert light must goes throu...
	a. Name, and Telephone Number of the sub-station that you will call.
	a. Enable the intelligent NAT by clicking Yes.


	Add the Required Autocall Information to the DS32 - 3Com LAN modem
	1. Click Dial-In on the main window and Figure C.15 appears.
	a. Entering the same Name and Password that you entered in the remote sub-station 3Com LAN modem that will call in.
	a. Setting Auto Answer to 1.



	Setup the DS32 Computer’s Network “NIC” Card.
	1. Open the Local Area Connection Status window (Figure C.19).
	Set Up the Master Station DS32 for Use with the 3Com LAN Modem
	1. Open DS32 and Figure C.21 appears.


	Set Up the First Remote Sub-station 3Com LAN Modem
	1. Set up the computer that you plan to use to configure the 3Com device per the following instructions:
	a. Double-click the Networking dialup connections icon (Figure C.25).

	Set Up the Remote Sub-station 3Com LAN Modem
	1. Press the reset button located on the back of the 3Com device and hold it. While you hold it, the alert light must goes throu...
	a. Name that will call in. In our previous examples we used AMS and/or AMS1 as a default name for all locations. In our example, we are only using one user name and password, at the PC and at the 3Com LAN modems, but this does not have to be the case.
	a. Enter the Domain Name Service IP address. This is by default 192.168.1.1.
	a. IP address of the Remote sub-station 3Com LAN modem that you are currently setting up.


	Set Up the First Remote Transient Recorder
	1. Open DS32 and connect to the first transient recorder using the direct connect option and the RS232 direct connect cable.

	Set Up the Second Remote Transient Recorder
	1. Move the RS232 cable to the next transient recorder and connect to it using DS32 and the direct connect option with the RS232 direct connect cable.


	Set Up the DS32 Transient Recorders for Autocall
	1. Select System > Auto-poll/call and Figure C.49 appears.


	Appendix D. Contact List
	Telephone/Fax Number List

	Appendix E. TR-2000 Application Note Synchrophasor Output to IEEE P37.118
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